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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administration
this publication has been prepared by the National Aeronautics and Space Administration for
the joint use of both agencies and the scientific and technical community concerned with the
field of aeronautical engineering. The first issue of this bibliography was published in
September 1970 and the first supplement in January 1971.

This supplement to Aeronautical Engineering -• A Continuing Bibliography (NASA SP-
7037) lists 535 reports, journal articles, and other documents originally announced in
September 1982 in Scientific and Technical Aerospace Reports (STAR) or in International
Aerospace Abstracts (IAA).

The coverage includes documents on the engineering and theoretical aspects of design,
construction, evaluation, testing, operation, and performance of aircraft (including aircraft
engines) and associated components, equipment, and systems. It also includes research and
development in aerodynamics, aeronautics, and ground support equipment for aeronautical
vehicles.

Each entry in the bibliography consists of a standard bibliographic citation accompanied
in most cases by an abstract. The listing of the entries is arranged in two major sections, IAA
Entries and STAR Entries, in that order. The citations, and abstracts when available, are
reproduced exactly as they appeared originally in IAA and STAR, including the original
accession numbers from the respective announcement journals. This procedure, which saves
time and money, accounts for the slight variation in citation appearances.

Three indexes -- subject, personal author, and contract number -- are included.
An annual cumulative index will be published.



AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES (A82-10000 Series)

All publications abstracted in this Section are available from the Technical Information Service,
American Institute of Aeronautics and Astronautics, Inc (AIAA), as follows Paper copies of
accessions are available at $8 00 per document Microfiche*1) of documents announced in IAA
are available at the rate of $4.00 per microfiche on demand, and at the rate of $1 35 per microfiche
for standing orders for all IAA microfiche

Minimum air-mail postage to foreign countries is $2.50 and all foreign orders are shipped on
payment of pro-forma invoices.

All inquiries and requests should be addressed to AIAA Technical Information Service Please
refer to the accession number when requesting publications.

STAR ENTRIES (N82-10000 Series)

One or more sources from which a document announced in STAR is available to the public
is ordinarily given on the last line of the citation The most commonly indicated sources and
their acronyms or abbreviations are listed below. If the publication is available from a source
other than those listed, the publisher and his address will be displayed on the availability line
or in combination with the corporate source line

Avail NTIS Sold by the National Technical Information Service Prices for hard copy (HC)
and microfiche (MF) are indicated by a price code preceded by the letters HC or
MF in the STAR citation Current values for the price codes are given in the tables
on page vn

Documents on microfiche are designated by a pound sign (#) following the accession
number. The pound sign is used without regard to the source or quality of the
microfiche

Initially distributed microfiche under the NTIS SRIM (Selected Research in Microfiche)
is available at greatly reduced unit prices. For this service and for information
concerning subscription to NASA printed reports, consult the NTIS Subscription
Section, Springfield, Va 22161

NOTE ON ORDERING DOCUMENTS: When ordering NASA publications (those
followed by the * symbol), use the N accession number NASA patent applications
(only the specifications are offered) should be ordered by the US-Patent-Appl-SN
number Non-NASA publications (no asterisk) should be ordered by the AD, PB, or
other report number shown on the last line of the citation, not by the N accession
number It is also advisable to cite the title and other bibliographic identification

Avail. SOD (or GPO) Sold by the Superintendent of Documents, U S Government Printing
Office, in hard copy The current price and order number are given following the
availability line (NTIS will fill microfiche requests, at the standard $4 00 price, for
those documents identified by a # symbol)

Avail: NASA Public Document Rooms. Documents so indicated may be examined at or
purchased from the National Aeronautics and Space Administration, Public Document
Room (Room 126), 600 Independence Ave., S W., Washington, D C 20546, or public
document rooms located at each of the NASA research centers, the NASA Space
Technology Laboratories, and the NASA Pasadena Office at the Jet Propulsion
Laboratory

(1)
to micro

A microfiche is a transparent sheet of film 105 by 148 mm in size containing as many as 60 to 98 pages of information reduced
icro images (not to exceed 26 1 reduction)



Avail DOE Depository Libraries. Organizations in U.S cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed
in Energy Research Abstracts Services available from the DOE and its depositories
are described in a booklet, DOE Technical Information Center - Its Functions and
Services (TID-4660), which may be obtained without charge from the DOE Technical
Information Center

Avail Univ Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstracts and are sold by University Microfilms as xerographic copy (HC) and
microfilm All requests should cite the author and the Order Number as they appear
in the citation

Avail: USGS Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved
in the microfiche or facsimile reproduction, may be examined by the public at the
libraries of the USGS field offices whose addresses are listed in this introduction
The libraries may be queried concerning the availability of specific documents and
the possible utilization of local copying services, such as color reproduction

Avail: HMSO. Publications of Her Majesty's Stationery Office are sold in the U.S by
Pendragon House, Inc (PHI), Redwood City, California The U.S price (including
a service and mailing charge) is given, or a conversion table may be obtained from
PHI.

Avail' BLL (formerly NLL): British Library Lending Division, Boston Spa, Wetherby,
Yorkshire, England Photocopies available from this organization at the price shown
(If none is given, inquiry should be addressed to the BLL )

Avail. Fachmformationszentrum, Karlsruhe. Sold by the Fachinformationszentrum Energie,
Physik, Mathematik GMBH, Eggenstem Leopoldshafen, Federal Republic of Germany,
at the price shown in deutschmarks (DM)

Avail: Issuing Activity, or Corporate Author, or no indication of availability Inquiries as to
the availability of these documents should be addressed to the organization shown
in the citation as the corporate author of the document.

Avail U.S. Patent and Trademark Office. Sold by Commissioner of Patents and Trademarks,
U S Patent and Trademark Office, at the standard price of 50 cents each, postage
free.

Other availabilities: If the publication is available from a source other than the above, the
publisher and his address will be displayed entirely on the availability line or in
combination with the corporate author line.

GENERAL AVAILABILITY

All publications abstracted in this bibliography are available to the public through the sources
as indicated in the STAR Entries and IAA Entries sections It is suggested that the bibliography
user contact his own library or other local libraries prior to ordering any publication inasmuch
as many of the documents have been widely distributed by the issuing agencies, especially
NASA. A listing of public collections of NASA documents is included on the inside back cover
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NTIS PRICE SCHEDULES

Schedule A

STANDARD PAPER COPY PRICE SCHEDULE

(Effective January 1. 1982)

Price
Code

A01

A02

A03
A04

A05

A06

Page Range

Microfiche
001-025
026-050
051-075
076-100
101-125

North American
Price

S 4 00
6 00
7 50
9 00

10 50
12 00

Foreign
Price

S 8 00
12 00
15 00
18 00
21 00
24 00

A07
A08
A09
A10
A11

126-150
151-175
176-200
201-225
226-250

13 50
15 00
16 50
18 00
19 50

27 00

30 00

33 00

3600
39 00

A12

A13
A14

A15

A16

251-275
276-300
301-325
326-350
351-375

21 00

22 50

24 00

25 50
27 00

42 00

45 00
48 00

51 00

54 00

A17

A18
A19

A20

A21

376-400
401-425
426-450
451-475
476-500

28 50
30 00
31 50
33 00
34 50

57 00
60 00
63 00
66 00
69 00

A22

A23
A24

A25

501-525
526-550
551-575
576-600
601-up

36 00
37 50
39 00
40 50

72 00
75 00
7800
81 00

-1

A99 -Write lor quote

1 AddS1 50 for each additional 25 page increment or portion thereof for 601 pages up

2 Add S3 00 for each additional 25 page increment or portion thereof for 601 pages and more

Schedule E

EXCEPTION PRICE SCHEDULE

Paper Copy & Microfiche

Price
Code

E01
E02
£03
E04
£05

North American
Price

S 6 50
7 50
9 50

11 50
13 50

Foreign
Price

S 13 50
15 50
19 50
23 50
27 50

E06
E07
£08
£09
£10

15 50
17 50
19 50
21 50
23 50

31 50
35 50
3950
43 50
4750

£11

£12

£13
£14

E15

25 50

28 50

31 50

34 50

37 50

51 50

5750
63 50

69 50

75 50

E16
E17
E18
£19
E20

40 50
43 50
46 50
51 50
61 50

81 50
88 50
9350

102 50
12350

E-99 - Write for quote
N01
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IAA ENTRIES

A82-34976 * # Selected results of the F-15 propulsion interactions pro-
gram. L D Webb and J Nugent (NASA, Ames Research Center, Edwards, CA)
AIAA, SAE, and ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June
21-23, 1982, AIAA Paper 82-1041 15 p 10 refs

A better understanding of propulsion system/airframe flow interactions could
aid in the reduction of aircraft drag For this purpose, NASA and the United States
Air Force have conducted a series of wind-tunnel and flight tests on the F-15
airplane This paper presents a correlation of flight test data from tests conducted
at the NASA Dryden Flight Research Facility of the Ames Research Center, with
data obtained from wind-tunnel tests Flights were made at stabilized Mach
numbers around 06,09,1 2, and 1 5 with accelerations up to near Mach number
2 Wind-tunnel tests used a 7 5 percent-scale F-15 mlet/airframe model Flight
and wind-tunnel pressure coefficients showed good agreement in most cases
Correlation of interaction effects caused by changes in cowl angle, angle-of-
attack, and Mach number are presented For the afterbody region, the pressure
coefficients on the nozzle surfaces were influenced by boattail angles and Mach
number Boundary-layer thickness decreased as angle of attack increased above
4 deg (Author)

A82-34977 # Selection of a starting system for a low cost single
engine fighter aircraft. W F Keller (Northrop Corp , Hawthorne, CA) AIAA,
SAE, and ASME, Joint Propulsion Conference, 18th, Cleveland, OH June21-23
1982, AIAA Paper 82-1043 6 p

Selection of a starting system for a low cost, single engine turbofan fighter
aircraft requires identification of ground start alternatives, study of the need for
airstart assist and, if the need is found, of available airstart alternatives It also
requires consideration of the special inflight starting requirements of turbofan
engines, and evaluation of alternatives on the basis of appropriate design criteria
Review of turbofan engine inflight starting requirements led to the conclusion that
the need for airstart assist is real but infrequent, and that multiple airstart assist
is not required Alternatives were identified using the morphological approach
Evaluation, on the basis of both quantitative (weight, volume, cost, etc) and
qualitative criteria (logistics, risk, flexibility, etc ), led to selection of an air turbine
cartridge starter The starter uses compressed air from a start cart as the ground
energy source and hot gas from decomposition of hydrazine monopropellant
liquid, stored in a sealed cartridge, as the inflight energy source (Author)

A82-34978 * # Evaluation of a simplified gross thrust calculation
method for a J85-21 afterburning turbojet engine in an altitude facility. J
L Baer-Riedhart (NASA, Ames Research Center, Edwards, CA) AIAA, SAE. and
ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982,
AIAA Paper 82-1044 12 p 7 refs

A simplified gross thrust calculation method was evaluated on its ability to
predict the gross thrust of a modified J85-21 engine The method used tailpipe
pressure data and ambient pressure data to predict the gross thrust The me-
thod's algorithm is based on a one-dimensional analysis of the flow in the after-
burner and nozzle The test results showed that the method was notably accurate
over the engine operating envelope using the altitude facility measured thrust for
comparison A summary of these results, the simplified gross thrust method and
requirements, and the test techniques used are discussed in this paper

(Author)

A82-34979 # Ceramic component development for limited-life pro-
pulsion engines. D W Richerson and J M Wimmer (Garrett Turbine Engine
Co , Phoenix, AZ) AIAA, SAE, and ASME, Joint Propulsion Conference, 18th.
Cleveland. OH, June 21-23, 1982, AIAA Paper 82-1050 7p DARPA-supported
research, Contract No N00024-76-C-5352

The use of ceramic materials for high-temperature components in gas turbine
engines offers significant payoffs for a broad range of commercial and military
applications However, the task of integrating ceramics into advanced gas turbine
engines represents a difficult challenge In February 1976, the Ceramic Gas
Turbine Engine Demonstration Program was initiated with the objective to meet
this challenge The engine selected for the demonstration was the Garrett Model

T76 turboprop engine, a 715-horsepower engine whose various derivatives are
used both for military and civil aircraft propulsion and as an industrial and marine
engine The turbine section was redesigned to use ceramic gas-path compo-
nents An increase of approximately 350 F in turbine inlet temperature was
proiected to increase engine output to 1000 horsepower and decrease specific
fuel consumption by 10% G R

A82-34980 # Energy efficient engine /E3/ technology status. W B
Gardner (United Technologies Corp , Commercial Products Div , East Hartford,
CT) AIAA, SAE, and ASME, Joint Propulsion Conference, 18th, Cleveland, OH.
June 21-23, 1982, AIAA Paper 82-1052 10 p 15 refs

The Energy Efficient Engine (EEE) Technology program has the objective to
establish the technology readiness of components and subsystems which could
be utilized in turbofan engines in the late 1980's, early 1990's A description is
presented of the results of the supporting technology programs, the status and
results of the component verification testing to date, and the possibilities for
employing the developed technology in connection with the design of an energy
efficient, environmentally acceptable engine for the 1990's Attention is given to
aspects of shroudless fan fabrication, the diffuser/combustor model, a combus-
tor sector rig, an uncooled high-pressure turbine rig, supersonic high-pressure
turbine cascades, a high-pressure turbine cooling model, aspects of high-pres-
sure turbine leakage control, and subsonic cascades G R

A82-34981 * # Turbine blade nonlinear structural and life analysis. R L
McKnight, J H Laflen (General Electric Co , Cincinnati, OH), G R Halford, and
A Kaufman (NASA. Lewis Research Center, Cleveland, OH) AIAA, SAE, and
ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982,
AIAA Paper 82-1056 9 p 9 refs

The utility of advanced structural analysis and life prediction techniques was
evaluated for the life assessment of a commercial air-cooled turbine blade with
a history of tip cracking Three dimensional, nonlinear finite element structural
analyses were performed for the blade tip region The computed strain-tempera-
ture history of the critical location was imposed on a uniaxial strain controlled test
specimen to evaluate the validity of the structural analysis method Experimental
results indicated higher peak stresses and greater stress relaxation than the
analytical predictions Life predictions using the Strainrange Partitioning and Fre-
quency Modified approaches predicted 1200 to 4420 cycles and 2700 cycles to
crack initiation, respectively, compared to an observed life of 3000 cycles

(Author)

A82-34982 * # Blade loss transient dynamic analysis of turbomachi-
nery. M J Stallone, V Gallardo, A F Storace, L J Bach, G Black, and E F
Gaffney (General Electric Co , Cincinnati, OH) AIAA, SAE, and ASME, Joint
Propulsion Conference, 18th, Cleveland. OH, June 21-23, 1982, AIAA Paper
82-1057 8 p Contract No NAS3-22053

This paper reports on work completed to develop an analytical method for
predicting the transient non-linear response of a complete aircraft engine system
due to the loss of a 'an blade, and to validate the analysis by comparing the
results against actual blade loss test data The solution, which is based on the
component element method, accounts for rotor-to-casing rubs, high damping and
rapid deceleration rates associated with the blade loss event A comparison of
test results and predicted response show good agreement except for an initial
overshoot spike not observed in test The method is effective for analysis of large
systems (Author)

A82-34992 * # Experimental study of the effects of secondary air on
the emissions and stability of a lean premixed combustor. G Roffe, R S
V Raman (General Applied Science Laboratories, Inc , Westbury, NY), and C J
Marek (NASA, Lewis Research Center, Cleveland, OH) AIAA, SAE, and ASME,
Joint Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982, AIAA Pa-
per 82-1072 10 p 7 refs NASA-supported research

A study of the effects of secondary air addition on the stability and emissions
of a gas turbine combustor has been performed Tests were conducted with two
types of flameholders and varying amounts of dilution air addition Results indi-
cate that NO(x) decreases with increasing dilution air miection, whereas CO is
independent of the amount of dilution air and is related to the gas temperature

415



A82-34993

near the walls The axial location of the dilution air addition has no effect on the
performance or stability Results also indicate that the amount of secondary air
entrained by the flameholder recirculation zone is dependent on the amount of
dilution air and flameholder geometry (Author)

A82-34993 # Influence of airblast atomizer design features on mean
drop size N K Rizk and A H Lefebvre (Purdue University, West Lafayette, IN)
AIAA, SAE, and ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June
21-23, 1982, AIAA Paper 32-1073 7 p 15 refs

Measurements of mean drop size, using the light-scattering technique, were
carried out on eight different airblast atomizers The liquids employed were water
and kerosme The test range included wide variations in atomizing air velocity, air
pressure, and liquid and air flow rates, but the main obiective was to examine the
influence of scale and various design features on atomization performance The
results obtained show, for all types of airblast atomizer, that atomization quality
is improved by increase in ambient air pressure, decrease in atomizer size, and
by minimizing the angle of impact between the fuel |et and the high velocity air
stream (Author)

A82-34994 # Numerical and experimental examination of a
prevaponzed/premixed combustor. C L Proctor, II (Florida, University,
Gainesville, FL) and A M Mellor AIAA, SAE, and ASME, Joint Propulsion
Conference. 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1074 11 p
10 refs USAF-sponsored research

An experimental prevaporizing/premixmg combustor configuration was exam-
ined numerically and experimentally Non-reacting flow field calculations were
made using the computer code 'CORA2' Experimental evaluation of the combus-
tor configuration was accomplished by extracting gas samples at discrete loca-
tions from within the combustor and analyzing them for unburned hydrocarbons
(UHC), CO, CO2, and O2 These data were used to calculate local combustion
efficiency and temperature Contour plots were developed to interpret the gase-
ous flow field Results indicate two distinct regions of combustion one in the
recirculation zone providing constant ignition of incoming air/fuel mixture, and
another where vitiated air impinges on the burning air/fuel mixture downstream
of the ignition source (Author)

A82-34995 * # Advancements in real-time engine simulation tech-
nology. J R Szuch (NASA, Lewis Research Center, Cleveland, OH) AIAA,
SAE, and ASME, Joint Propulsion Conference, 18th, Cleveland. OH, June 21-23,
1982, AIAA Paper 82-1075 9 p 21 refs
(Previously announced in STAR as N82-22915)

A82-34996 # Transport engine control design. J F Kuhlberg, J Kmat,
D M Newirth.J C Jamison, and J R Switalski (United Technologies Corp , Pratt
and Whitney Aircraft Group. East Hartford, CT) AIAA, SAE. and ASME. Joint
Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper
82-1076 11 p 7 refs

A full authority digital electronic control was selected for the Pratt and Whitney
Aircraft PW2037 turbofan transport engine This control system will provide op-
timum engine performance and fuel economy, high operational reliability, mini-
mum pilot workload, simplified control maintenance procedures, and maximum
engine protection A general description of the system is presented and benefits
are discussed (Author)

A82-34997 * # Development of a helicopter rotor/propulsion system
dynamics analysis. W Warmbrodt (NASA, Ames Research Center. Moffett
Field, CA) and R Hull (Systems Control Technology. Inc . Palo Alto, CA) AIAA,
SAE, and ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June 21-23,
1982, AIAA Paper 82-1078 16 p 12 refs

A time-domain analysis of coupled engine/drive tram/rotor dynamics of a
twin-engine, single mam rotor helicopter model has been performed The analysis
incorporates an existing helicopter model with nonlinear simulations of a heli-
copter turboshaft engine and its fuel controller System dynamic behavior is
studied using the resulting simulation which included representations for the two
engines and their fuel controllers, drive system, mam rotor, tail rotor, and aircraft
rigid body motions Time histories of engine and rotor RPM response to pilot
control inputs are studied for a baseline rotor and propulsion system model
Sensitivity of rotor RPM droop to fuel controller gam changes and collective input
feed-forward gain changes are studied Torque-load-sharing between the two
engines is investigated by making changes in the fuel controller feedback paths
A linear engine model is derived from the nonlinear engine simulation and used
in the coupled system analysis This four-state linear engine model is then re-
duced to a three-state model The effect of this simplification on coupled system
behavior is shown (Author)

A82-34998 # Analysis of two-dimensional internal flows using a
primitive-variable relaxation Navier-Stokes procedure. R K Scharnhorst
(McDonnell Aircraft Co , St Louis, MO) AIAA, SAE, and ASME, Joint Propulsion

Conference, 18th, Cleveland, OH, June21-23, 1982. AIAA Paper 82-1083 10 p
18 refs Research supported by the McDonnell Aircraft Co

Accurate and economic internal flow analysis procedures are needed for the
efficient design of suitable diffuser and nozzles in advanced fighter aircraft en-
gines The largely empirical conventional approach used for the design of such
components is inefficient and time-consuming, and it might fail to produce optimal
design solutions The present study is concerned with the latest stages in the
development of a primitive-variable, relaxation Navier-Stokes solution procedure
A two-dimensional version was developed primarily to become familiar with the
involved technique A two-dimensional analysis procedure can provide informa-
tion regarding valuable performance trends of preliminary diffuser and nozzle
designs The computational time required for the implementation of the consid-
ered procedure was found to be significantly less than that of classical time
dependent approaches, and no difficulties have been encountered for separated
flows G R

A82-34999 * # NASA Broad Specification Fuels Combustion Tech-
nology program - Pratt and Whitney Aircraft Phase I results and status R
P Lohmann (United Technologies Corp , Commercial Products Div , East Hart-
ford, CT) and J S Fear (NASA, Lewis Research Center, Aerothermodynamics
and Fuel Div , Cleveland, OH) AIAA, SAE, and ASME, Joint Propulsion Confer-
ence, 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper82-1088 12 p 11 refs

In connection with increases in the cost of fuels and the reduced availability of
high quality petroleum crude, a modification of fuel specifications has been con-
sidered to allow acceptance of poorer quality fuels To obtain the information
upon which a selection of appropriate fuels for aircraft can be based, the Broad
Specification Fuels Combustion Technology program was formulated by NASA
A description is presented of program-related investigations conducted by an
American aerospace company The specific obiective of Phase I of this program
has been to evaluate the impact of the use of broadened properties fuels on
combustor design through comprehensive combustor rig testing Attention is
given to combustor concepts, experimental evaluation, results obtained with sin-
gle stage combustors, the stage combustor concept, and the capability of a
variable geometry combustor G R

A82-35000 * # NASA/General Electric broad-specification fuels com-
bustion technology program - Phase I results and status. W J Dodds, E E
Ekstedt, D W Bahr (General Electric Co , Aircraft Engine Business Group, Cin-
cinnati, OH), and J S Fear (NASA, Lewis Research Center, Cleveland, OH)
AIAA, SAE, and ASME. Joint Propulsion Conference, 18th, Cleveland, OH. June
21-23, 1982, AIAA Paper 82-1089 12 p 14 refs

A program is being conducted to develop the technology required to utilize
fuels with broadened properties in aircraft gas turbine engines The first phase
of this program consisted of the experimental evaluation of three different com-
bustor concepts to determine their potential for meeting several specific emis-
sions and performance goals, when operated on broadened property fuels The
three concepts were a single annular combustor, a double annular combustor,
and a short single annular combustor with variable geometry All of these con-
cepts were sized for the General Electric CF6-80 engine A total of 24 different
configurations of these concepts were evaluated in a high pressure test facility,
using four test fuels having hydrogen contents between 11 8 and 14 % Fuel
effects on combustor performance, durability and emissions, and combustor
design features to offset these effects were demonstrated (Author)

A82-35017 * # In-flight acoustic results from an advanced-design pro-
peller at Mach numbers to 0.8. K G Mackall, P L Lasagna, K Walsh (NASA,
Ames Research Center, Edwards, CA), and J H Dittmar (NASA, Lewis Re-
search Center, Cleveland, OH) AIAA, SAE, and ASME, Joint Propulsion Confer-
ence, 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1120 9 p 6 refs

Acoustic data for the advanced-design SR-3 propeller at Mach numbers to 0 8
and helical tip Mach numbers to 1 14 are presented Several advanced-design
propellers, previously tested in wind tunnels at the Lewis Research Center, are
being tested in flight at the Dryden Flight Research Facility The flight-test propel-
lers are mounted on a pylon on the top of the fuselage of a JetStar airplane
Instrumentation provides near-field acoustic data for the SR-3 Acoustic data for
the SR-3 propeller at Mach numbers up to 0 8, for propeller helical tip Mach
numbers up to 1 14, and comparison of wind tunnel to flight data are included
Flowfield profiles measured in the area adjacent to the propeller are also in-
cluded (Author)

A82-35018 * # Interior noise considerations for advanced high-speed
turboprop aircraft. J S Mixson.F Farassat, J D Leatherwood(NASA, Langley
Research Center, Hampton, VA), R Prydz.andJ D Revell (Lockheed-California
Co , Burbank, CA) AIAA, SAE, and ASME, Joint Propulsion Conference, 18th,
Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1121 12 p 25 refs

This paper describes recent research on noise generated by high-speed pro-
pellers, on noise transmission through acoustically treated aircraft sidewalls and
on subjective response to simulated turboprop noise Propeller noise discussion
focuses on theoretical prediction methods for complex blade shapes designed for
low noise at Mach = 08 flight and on comparisons with experimental test results
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Noise transmission experiments using a 168 cm diameter aircraft fuselage model
and scaled heavy-double-wall treatments indicate that the treatments perform
well and that the predictions are usually conservative Studies of subjective
comfort response in an anechoic environment are described for noise signatures
having combinations of broadband and propeller-type tone components

(Author)

A82-35019 # An experimental investigation of S-duct diffusers for
high-speed propfans. B H Little, Jr andW S Tnmboli (Lockheed-Georgia Co ,
Marietta, GA) AIAA, SAE, andASME, Joint Propulsion Conference, 18th, Cleve-
land, OH, June 21-23, 1982, AIAA Paper 82-1123 9 p

Wind tunnel test results are presented for three propfan engine installation
diffuser configurations of the S-duct type, of which two were single-scoop designs
having diffuser inlet throat/diffuser exit area ratios of 1 0 and 1 25. and the third,
wrap-around design had a 1 25 area ratio Of the two diffusers with a 1 25 area
ratio, the wrap-around design performed better than a shaft-penetrating S-duct
in both pressure recovery and static pressure rise, although the thickening of the
inlet boundary layer to simulate measured propfan test profiles produced a 2%
loss in total pressure recovery and increased distortion parameters several-fold
for this design Duct cross-sectional area distribution discontinuities inherent in
simple drive shaft geometries were found to have no effect on diffuser perform-
ance O C

A82-35020 # Selecting the best reduction gear concept for prop-fan
propulsion systems. J Godston (United Technologies Corp , Commercial Pro-
ducts Div , East Hartford, CT) and J Kish (United Technologies Corp , Sikorsky
Aircraft Div , Stratford, CT) AIAA, SAE, andASME, Joint Propulsion Conference,
18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1124 12 p 8 refs

A study of reduction gearboxes for application to prop-fan propulsion systems
is presented in which 10 different reduction gear configurations are considered
Attention is given to the definition of gearbox technical requirements and of the
screening process used in the selection of the more promising concepts A
detailed presentation is made of two typical prop-fan propulsion systems, of
which one incorporates an in-line and the other an offset reduction gearbox The
inline systems studied are the sphned and integral split path, star/star, compound
planetary, layshaft, and planetary/planetary Offset systems include the spur/-
star, spur/planetary, compound idler, and spur/spur These are evaluated with
respect to cruise efficiency, internal or external pitch control, reliability, maintaina-
bility, weight, cost, degree of risk, acoustics, and degrees of component contraro-
tation and ease of scaling O C

A82-35021 # Optimization of propeller blade shape by an analytical
method. L K Chang and J P Sullivan (Purdue University, West Lafayette, IN)
AIAA, SAE, and ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June
21-23, 1982, AIAA Paper 82-1125 6 p 12 refs

Based upon the vortex lattice method and nonlinear programming procedures,
the problem of predicting the optimum propeller-blade shape has been for-
mulated and solved by maximizing the propulsive efficiency under the constraint
of constant power consumption The predicted optimum propeller blades with tip
devices (proplets) show an ideal efficiency improvement of 1-6% Comparisons
of the angle of twist distributions for the optimized and unoptimized propeller
blades are presented (Author)

A82-3S022 # PMUX - The interface for engine data to AIDS. J A Bluish
and W Lorenz (Bendix Corp , Energy Controls Div , South Bend, IN) AIAA, SAE,
andASME, Joint Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982,
AIAA Paper 82-1127 10 p

The propulsion multiplexer (PMUX) unit, a new component of the Aircraft Inte-
grated Data System (AIDS), promises to improve the accuracy and reduce the
weight of condition-monitoring equipment in commercial engines PMUX will im-
prove accuracy by packaging advanced technology pressure sensors within the
electronic unit and by using digital signal conditioning - made more practical by
placing the microprocessor near the engine sensors To reduce weight, the PMUX
system will replace multiconductor cables with a serial digital data link This paper
discusses typical design requirements and describes the approach used in a
PMUX unit designed for the 747 Extended Upper Deck (EUD) aircraft (Author)

A82-35023 # Charting propulsion's future - The ATES results. A
Adams and S Parkola (United Technologies Corp , Government Products Div ,
West Palm Beach, FL) AIAA, SAE, and ASME, Joint Propulsion Conference,
18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1139 10 p 5 refs
Contract No N00019-80-C-0225

The Advanced Technology Engine Studies (ATES) program was conducted to
establish a coordinated government/industry long range propulsion plan for new
aircraft systems envisioned through the year 2010 This paper presents results
obtained in support of this long range planning effort These efforts identified
optimum engine design requirements (e g size, cycle, duty cycle, and mainte-
nance goals), high payoff advanced technologies and engine development-
/qualification plans for 15 specific fighter, bomber, transport and V/STOL
weapon systems under investigation The elements of the long range plan were
selected to minimize the life cycle cost of future weapon systems while at the

same time providing the engine performance necessary to meet advanced
weapon system combat requirements (Author)

A82-35024 # A methodology for planning a cost effective engine de-
velopment. W S Willis (General Electric Co , Evendale, OH) AIAA, SAE, and
ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982,
AIAA Paper 82-1140 7 p

The Advanced Tactical Attack Manned System (ATAMS) was chosen as a
subject for an advanced technology engine study, whose objective was the
development of a life cycle cost methodology for the exploration of alternative
propulsion system design and development approaches Development
schedules were evaluated with respect to their impact on product reliability,
durability and life cycle cost, for the case of a mixed flow augmented turbofan
with 17,15Q-lb thrust rating, after consideration of this engine's estimated life
cycle cost breakdown, failure rate models, operating and support cost break-
down, and relative development cost dependence on quality of testing A long
range propulsion development plan is suggested in light of study results O C

A82-35025 # Propulsion system requirements for advanced fighter
aircraft. J H Kamman and D C Perryman (McDonnell Aircraft Co , St Louis,
MO) AIAA, SAE, andASME, Joint Propulsion Conference, 18th, Cleveland, OH,
June 21-23, 1982, AIAA Paper 82-1143 9 p

The mission requirements stipulated for the next generation of Air Force and
Navy fighter aircraft suggest the design characteristics and performance capabili-
ties needed in a new engine Engine cycle optimizations have been performed
with reference to both system life cycle cost and takeoff gross weight, in view of
primary and alternate missions Parametric sensitivity results indicate the relative
impact of both the primary engine cycle variables and the various mission seg-
ments envisaged on aircraft takeoff gross weight The fighter aircraft considered
are an Air Force air superiority configuration in the 40,000-lb weight class, with
a 300-nautical mile mission radius, and a 50,000-lb weight class Navy combat air
patrol mission configuration with a 200-nautical mile combat radius Attention is
given to the penalties of using derivatives of existing engines, as well as an engine
development timetable spanning the period from mid-1982 to 1993 O C

A82-35041 * # Evaluation of fuel injection configurations to control
carbon and soot formation in small GT combustors. T J Rosfjord (United
Technologies Research Center, East Hartford, CT) and D Bnehl (NASA, Lewis
Research Center, Cleveland, OH) AIAA, SAE, and ASME, Joint Propulsion
Conference, 18th. Cleveland, OH, June21-23, 1982, AIAA Paper82-1175 12p
6 refs

An experimental program to investigate hardware configurations which attempt
to minimize carbon formation and soot production without sacrificing performance
in small gas turbine combustors has been conducted at the United Technologies
Research Center Four fuel injectors, embodying either airblast atomization,
pressure atomization. or fuel vaporization techniques, were combined with nozzle
air swirlers and injector sheaths, and evaluated at test conditions which included
and extended beyond standard small gas turbine combustor operation Extensive
testing was accomplished with configurations embodying either a spill return or
a T-vaponzer injector Minimal carbon deposits were observed on the spill return
nozzle for tests using either Jet A or ERBS test fuel A more extensive film of soft
carbon was observed on the vaporizer after operation at standard engine condi-
tions, with large carbonaceous growths forming on the device during off-design
operation at low combustor inlet temperature Test results indicated that smoke
emission levels depended on the combustor fluid mechanics (especially the mix-
ing rates near the injector), the atomization quality of the injector and the fuel
hydrogen content (Author)

A82-35044 # Small turbine engine augmentor design methodology.
T E Kuhn, H C Mongia, T W Bruce (Garrett Turbine Engine Co , Phoenix, AZ),
and E Buchanan (USAF, Wright Aeronautical Laboratories, Wright-Patterson
AFB, OH) AIAA, SAE, and ASME, Joint Propulsion Conference, 18th, Cleveland,
OH, June 21-23, 1982, AIAA Paper 82-1179 8 p 14 refs

This paper describes a design technique based on the use of semianalytical
methods, along with a multidimensional aerothermal analysis that has been de-
veloped for application to small thrust-class engines Partial validation of the
technique is presented, utilizing existing data on spray injection and flow charac-
teristics around typical flameholders This improved technique has been used to
design an augmentor for a small gas turbine engine in a thrust class of less than
1000 pounds Typical predictions of internal profiles of fuel/air ratio, temperature,
velocity, and combustion efficiency are presented for the final configuration se-
lected for the afterburner (Author)

A82-35045 # The F404 development program - A new approach. G C
Rapp (General Electric Co , Lynn, MA) AIAA, SAE, and ASME, Joint Propulsion
Conference, 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1180 14 p

The experience gained during more than 10 years of F404 engine development
is summarized To achieve maximum results, engine objectives must be clearly
defined to permit major design decisions and trade-offs during the initial design
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layouts The prototype philosophy is considered a low-cost, effective method of
demonstrating new engine features and configurations, as well as 'proof of con-
cept' It is pointed out that when the prototype is used, an adequate time period
should be allowed for engine redesign prior to beginning a full-scale development
program Completing aerodynamic development before or shortly after beginning
full-scale development permits concentration on the controls system and on
durability development without frequent changes It is also pointed out that the
definition of engine failure modes requires a mix of test schedules to probe design
sensitivity to various stimuli C R

propulsion both within the atmosphere (by momentum exchange) and in space
(as a rocket) Pulsed laser power is absorbed directly into gaseous reaction
propellents by electrical gas breakdown and inverse Bremsstrahlung Small
scale experiments on each key engine component have been performed, and
their performance characteristics are known Innovation results from the syner-
gism of the various engine parts The resultant system can demonstrate substan-
tial performance improvements over conventional chemical thrusters and flight
vehicle configurations - in a future era of plentiful beamed space power

(Author)

A82-35046 # Development of engine operabihty T J Christie (United
Technologies Corp , Government Products Div , West Palm Beach, FL) AIAA,
SAE, andASME, Joint Propulsion Conference, 18th, Cleveland, OH, June 21-23,
1982. AIAA Paper 82-1181 11 p

An important criterion in connection with the selection of an engine for ad-
vanced aircraft weapon systems is related to operabihty Good operabihty is the
ability of the engine to perform flawlessly in all aspects of the mission The various
areas of engine operability are explored, taking into account potential design
solutions for advanced engine systems Aspects of engine airstartmg capability
are considered, giving attention to the compressor, the utilization of digital elec-
tronic control, and the bearing support system The engine thrust response is
discussed along with the solution of engine stall problems, taking into considera-
tion fan and compressor, the augmentor, and control components Problems
related to the occurrence of nonrecoverable stall are also explored It is pointed
out that to ensure adequate engine operabihty for the next generation of air
superiority fighters, it is imperative to modify the engine development program
The required changes are discussed G R

A82-35047 # Control of gas turbine power transients for improved
turbine airfoil durability. R R Sellers (United Technologies Corp , Government
Products Div , West Palm Beach, FL) AIAA, SAE. andASME. Joint Propulsion
Conference, 18th. Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1182 11 p

It is noted that today's advanced military fighter engines are demonstrating
thrust-to-weight ratios of 8 to 1 and that fighter engine requirements exceeding
10 to 1 are forecast In practice, this increase in thrust-to-weight ratio has been
achieved in large part by increasing the level of the combustor exit temperature
Low cycle fatigue has thus become a lift-limiting factor in turbine airfoils because
of this increased combustor exit temperature and the increased number of major
throttle transients A test facility that can provide the engine data base necessary
for improving turbine airfoil low-cycle-fatigue life predictions is described C R

A82-35048 # T700 - Modern development test techniques, lessons
learned and results. R A Dangelmaier (General Electric Co , Aircraft Engine
Business Group, Lynn, MA) AIAA, SAE, and ASME, Joint Propulsion Confer-
ence, 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1183 10 p

The testing of the T700 engine is discussed The 300-hr model qualification test
required the engine to withstand low cycle fatigue cycles, thermal cycles, mges-
tion of various ob|ects and substances including liquid water, ice, sand, and birds,
and to meet hot and cold start criteria The engine was measured for overtemper-
ature, smoke emission and corrosion susceptibility Abusive vibration testing, inlet
and exhaust system evaluation, and suction fuel system examination was also
done Pre-production engine ground and flight testing was done in a number of
aircraft This was followed by a two-year maturity/life verification program in
order to further assure a high level of life, durability, reliability, and maturity at the
time of production introduction in 1978 Accelerated endurance and accelerated
mission testing was done Problems uncovered and corrected during the testing
are discussed C R

A82-35049 # Next generation trainer /NGT/ engine requirements -
An application of lessons learned. C J Bauer (USAF, Aeronautical Systems
Div , Wright-Patterson AFB, OH) AIAA, SAE, and ASME, Joint Propulsion Con-
ference, 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1184 7 p

A new, four-step approach for turbine engine development is described, as well
as the new Engine Structural Integrity Program (ENSIP) Instead of the former
two-step qualification process including a preliminary flight rating test and a
model qualification test, the new concept emphasizes definition and verification
of field maintenance procedures and parts life limits It includes an initial flight
release, full flight release, initial service release, and operational capacity re-
lease, each of which is briefly described ENSIP encompasses five tasks (1)
design information, (2) design analysis, component and materials characteriza-
tion, (3) component and core engine testing, (4) ground and flight testing, and (5)
product quality control and engine life management The integration of the former
procedure with the new concept and procedure is discussed C D

A82-35067 # A concept for light-powered flight. L N Myrabo (BDM
Corp , McLean, VA) AIAA, SAE, andASME, Joint Propulsion Conference. 18th,
Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1214 20 p 22 refs

The concept for an advanced flight transport vehicle propelled by variable
cycle laser propulsion engines is described The vehicle is designed for efficient

A82-35076 # Aircraft fire safety research with antimistmg fuels -
Status report. E P Klueg, B C Fenton, and S L Imbrogno (FAA, Technical
Center, Atlantic City, NJ) AIAA, SAE, and ASME, Joint Propulsion Conference,
18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1235 26 p 18 refs

Laboratory tests have been developed which characterize the antimistmg,
filtration, and flammabihty properties and the degradation level of antimistmg
kerosene (AMK) Interrelations among rheological, physical, and flammabihty
properties and production and compatibility characteristics of antimistmg addi-
tives are discussed Problems caused by addition of water to AMK are studied,
as are the tendency of AMK to form gel under conditions of cold temperature and
shear AMK is found to provide very significant fire protection benefits under
impact survivable crash conditions Problems of in-line blending of antimistmg
additive FM-9 and of airframe fuel system hardware incompatibilities are sur-
mountable Turbine engines can operate on FM-9 and meet performance criteria
provided the fuel is highly degraded, which does not present insurmountable
problems C D

A62-35077 # Will hydrogen-fueled aircraft be safe. G D Brewer (Lock-
heed-California Co , Burbank, CA) AIAA, SAE, and ASME, Joint Propulsion
Conference, 18th, Cleveland, OH, June 21 -23, 1982, AIAA Paper 82-1236 6 p
9 refs

Analysis has shown that liquid hydrogen will be significantly safer than liquid
methane and synjet, the other alternative fuels for aircraft With LH2 there will
be less risk of a major spill occurring in event of a crash in which passengers can
survive the impact If fuel is spilled, and assuming ignition does not occur, LH2
will not spread as far before it vaporizes, becomes buoyant, and dissipates in the
atmosphere If the spilled fuel is ignited, as will occur more than 80 percent of
the time with any of the fuels, the resulting hydrogen fire will be of such short
duration and will be confined to such a small area that the passenger survival rate
can be expected to be much higher (Author)

A82-35078 # Icing conditions on sea level gas turbine engine test
stands H J Willcocks (United Technologies Corp , Government Products Div ,
West Palm Beach, FL) AIAA, SAE, and ASME, Joint Propulsion Conference,
18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1237 7 p 7 refs

Engine icing conditions are discussed and various methods of icing prevention
are compared Icing can be caused by a drop in the static temperature within the
engine inlet duct or by increase of relative humidity with increasing Mach number
till saturation Two types of icing exist, engine face icing and general stand icing,
which includes engine face icing Stand inlet heaters are found to provide the best
solution to engine face and general stand icing, but are not cost-effective to use
for icing alone Engine running appears useful for engine face icing but is hazard-
ous when general stand icing is present An ice detector rig is described which
will discriminate between the two types of icing, and so permit running the engine
when appropriate C D

A82-35079 # Model test and full scale checkout of dry-cooled |et
runup sound suppressors. J L Grunnet (FluiDyne Engineering Corp , Min-
neapolis, MN) and E Ference (U S Navy, Naval Facilities Engineering Com-
mand, Alexandria, VA) AIAA, SAE, and ASME, Joint Propulsion Conference,
18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1239 12 p 7 refs

This paper describes the design, model testing and full-scale checkout of hush
house type jet aircraft runup sound suppressors This hush house concept fea-
tures complete enclosure of the aircraft, dry cooling of the exhaust sound sup-
pressor even during afterburning, and adaptability of one enclosure to a variety
of aircraft types The comparison of model test data and full-scale checkout data
(exhaust system temperatures, air flow idles and exhaust sound suppression) is
emphasized in the paper Also the extension of the concept to unusual aircraft
designs and to dry-cooled engine test cells are covered (Author)

A82-35080 * # Increased capabilities of the Langley Mach 7 Scramjet
Test Facility. S R Thomas and R W Guy (NASA, Langley Research Center,
Hampton, VA) AIAA, SAE. andASME, Joint Propulsion Conference, 18th, Cleve-
land, OH, June 21-23. 1982, AIAA Paper 82-1240 13 p 15 refs

An experimental research program which explored the potential for expanding
the operating range of NASA Langley's Mach 7 Scramjet Test Facility is de-
scribed The facility uses electric arc-heated air as the test gas and is configured
for testing airframe-mtegrated scramjet engine models at conditions duplicating
flight velocities and temperatures Previous scram/el testing in this facility was
limited to a single simulated flight condition of Mach 69 at 115,300 ft altitude
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The present arc heater research demonstrated that the facility can be used for
scramiet testing at simulated flight conditions from Mach 4 (at altitudes from
77,000 to 114,000 ft) to Mach 7 (at altitudes from 108,000 to 149,000 ft) Flow
quality was established from the uniformity of measured total temperature pro-
files In addition, nitrogen oxide levels in the test stream were determined for
relating engine test data to expected flight performance The test frequency and
reliability of the facility were also improved by a novel redesign of the heater
downstream electrode and by defining limits for stable arc operation (Author)

A82-35089 # Characteristics of a side dump gas generator ramjet. P
R Choudhury (Southern California, University, Los Angeles, CA) AIAA, SAE.
andASME, Joint Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982,
AIAA Paper 82-1258 5 p 7 refs Grant No AF-AFOSR-77-3354

This paper deals with an experimental study of a small side dump gas genera-
tor ramjet whose geometric characteristics and flow field were changed paramet-
rically to investigate the interaction of vortices and stable burning in the
combustor Vortices were perturbed and the size of the recirculation zone re-
duced by external means The results show that the vortices at the head are
crucial to stable and oscillation free operation Axial fuel injection at the head and
the introduction of swirl by canting the inlets tend to weaken the system of
vortices at the head and thereby degrade the burner performance Secondary
vortices downstream of the dump plane are weak and cannot function properly
without the recirculation zone at the head acting as a 'pilot flame1 A well designed
side dump burner can operate satisfactorily at low IR and visible signatures in the
exhaust Although the burner was not choked at the exit plane, it is felt that the
mutual interaction of vortices would not change significantly for the choked case
and the conclusions from this study would aid in designing a real side dump
propulsion system (Author)

A82-35091 * # A comprehensive method for preliminary design optimi-
zation of axial gas turbine stages. R M Jenkins (Tuskegee Institute, Tus-
kegee, AL) AIAA, SAE, and ASME, Joint Propulsion Conference, 18th,
Cleveland, OH, June 21-23, 1982. AIAA Paper 82-1264 11 p 15 refs Grant No
NsG-3295

A method is presented that performs a rapid, reasonably accurate preliminary
pitchlme optimization of axial gas turbine annular flowpath geometry, as well as
an initial estimate of blade profile shapes, given only a minimum of thermody-
namic cycle requirements No geometric parameters need be specified The
following preliminary design data are determined (1) the optimum flowpath
geometry, within mechanical stress limits, (2) initial estimates of cascade blade
shapes. (3) predictions of expected turbine performance The method uses an
inverse calculation technique whereby blade profiles are generated by designing
channels to yield a specified velocity distribution on the two walls Velocity distri-
butions are then used to calculate the cascade loss parameters Calculated
blade shapes are used primarily to determine whether the assumed velocity
loadings are physically realistic Model verification is accomplished by compari-
son of predicted turbine geometry and performance with four existing single stage
turbines C D

A82-35100 # Individual bypass throttling in fighter engines. H Kuen-
kler (Industrieanlagen-Betriebsgesellschaft mbH, Ottobrunn, West Germany)
AIAA, SAE, andASME, Joint Propulsion Conference, 18th, Cleveland, OH, June
21-23, 1982, AIAA Paper 82-1285 9 p

It is demonstrated that individual bypass throttling (IBT) by an independent
bypass nozzle/throttle device is an attractive means of influencing partload spe-
cific fuel consumption characteristics in low bypass ratio turbofan engines, such
as those of fighter aircraft, without introducing turbocomponent variable-geome-
try features An IBT application is considered in which total engine pressure ratio
as well as bypass ratio have been selected with a view to high thrust characteris-
tics and optimum reheat conditions, while the low-partload specific fuel consump-
tion was decreased by means of the IBT feature The calculated total propulsive
weight for both long-loiter and interception fighter missions shows that the more
complex construction of a separate bypass nozzle will be compensated by the
new engine design's efficiency An 8% takeoff weight saving was attained by the
IBT engine over a conventional design for the two missions considered O C

A82-35101 # Combat survivabihty in the Advanced Technology En-
gine Study /ATESA L Throndson (U S Naval Weapons Center, China Lake,
CA) AIAA, SAE, andASME, Joint Propulsion Conference, 18th, Cleveland, OH,
June 21-23, 1982, AIAA Paper 82-1287 9 p

The Advanced Technology Engine Study (ATES) has shown that the advanced
tactical aircraft used as study baselines will have high survivability in year-2000
combat scenarios which include advanced missile threats in high densities Re-
ductions in radar cross section and infrared signature greater than 50%, however,
are required for significant reductions in combat attrition losses Cost studies
indicate that configurations requiring extensive modification for low observables
should be avoided, in favor of 15-year peacetime life cycle cost vehicles possess-
ing low radar and infrared detectabihty features from the outset of design formula-
tion Attention is given to engine cycle, bypass configuration and nozzle design

elements of infrared signature reduction, as well as requirements for radar cross
section reduction in engine inlet and nozzle design O C

A82-35102 # Turbine stage heat flux measurements. M G Dunn (Cal-
span Advanced Technology Center, Buffalo. NY) and J L Holt (USAF, Aero
Propulsion Laboratory, Wright-Patterson AFB, OH) AIAA, SAE. andASME. Joint
Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper
82-1289 8p 30 refs Contract No F33615-81-C-2017

This paper describes an ongoing effort at Calspan designed to obtain detailed
heat transfer data for a full-stage rotating turbine A description of the accompa-
nying analysis effort intended to define the range of validity of the various pre-
dictive methods is also presented The experiments are performed using a shock
tunnel as a short-duration source of heated air which is used to drive a test-
section device containing the high-pressure stage of the Garrett TFE 731-2 tur-
bine The turbine is extensively instrumented with thin-film heat-transfer gauges
Heat-flux distributions have been obtained at the turbine design flow function and
100% corrected speed for values of the ratio of the wall temperature to the total
temperature in the range of 0 2 to 0 3 (Author)

A82-35233 Ultralight airplanes M A Markowski Scientific American,
vol 247, July 1982, p 62-68

The typical design features and performance capabilities of ultralight aircraft,
which incorporate a small reciprocating engine on a hang glider airframe and may
be flown without a pilot's license, are described Designs of this class, of which
more than 10,000 were sold in 1981, generally have an empty weight of 200 Ibs,
a wmgspan of more than 30 ft, and cruising and stalling speeds of 50 and 25 mph,
respectively Glide ratios better than 9 1 and 500 ft/mm rates of climb have been
achieved After a brief historical account of ultralight-like aircraft development,
attention is given to the aerodynamic and propulsion-system features of a variety
of popular configurations It is noted that great care must be taken by ultralight
pilots of wind conditions, because of their crafts' high sensitivity to gusts Extant
ultralight configurations are illustrated with attention to performance-maximizing
features O C

A82-35256 A laboratory mock-up ultrasonic inspection system for
composites. F H Chang (General Dynamics Materials Research Laboratory,
Fort Worth, TX),J R Bell, A H Gardner, C P Fisher, and R W Haile Materials
Evaluation, vol 40, June 1982, p 756-761 Contract No F33615-77-C-5206

The use of advanced composite materials in aircraft structures offers distinct
advantages in terms of reduced weight, increased performance, lower cost, and
higher structural reliability The complexity of the advanced composite structures
increases the degree of difficulty for nondestructive testing (NOT) and inspection
The major NDT techniques for composite structure inspection are ultrasonics and
radiography In connection with requirements for the low-cost inspection of large
areas for small flaws, a need exists for an in-service inspection system for
composites which will record the flaw location in a pseudo real-time C-scan while
minimizing the operator effort to attain a high level of inspection reliability In 1978
a program was initiated with the aim to develop such an in-service inspection
system (ISIS) for advanced composite aircraft structure A description is given of
a laboratory mock-up model of the ISIS G R

A82-35257 Acoustic emission in jet engine fan blades. E v K Hill
(Clemson University, Clemson, SC) and D M Egle (Oklahoma. University, Nor-
man, OK) (American Society for Nondestructive Testing, Fall Conference. At-
lanta, GA, Oct 1981) Materials Evaluation, vol 40, June 1982, p 770-773 10
refs Contract No F34601-78-C-2828

Titanium alloys, in connection with their low density and, in general, good
mechanical properties at high temperatures, are particularly popular for applica-
tions in high performance military aircraft However, unfortunately these materials
exhibit also low fracture toughness which can often lead to sudden failure of
components without warning An enhancement of nondestructive test procedures
to reduce damage related to the failure of compressors in turbofan engines
proved to be only partly successful A test program was, therefore, developed
for the study of flaw growth in fan blades using acoustic emission (AE) It was
found through testing that AE can detect the presence of flaws even when
conventional techniques cannot Moreover, it can sense them long before they
become critical Therefore, it is believed that with a proper development program,
acoustic emission could be the best nondestructive test technique for sensing
flaws in jet engine fan blades G R

A82-35278 # F-14 inlet development experience R H Tmdell. C A
Hoelzer (Grumman Aerospace Corp, Bethpage, NY), and D Alexander (U S
Naval Air Systems Command, Washington, DC) American Society of Mechani-
cal Engineers, International Gas Turbine Conference and Exhibit, 27th, London,
England, Apr 18-22, 1982, Paper 82-GT-5 11 p Members, $2 00, nonmembers,
$400

The inlet control system of the F-14 fighter, which has demonstrated in-flight
compatibility with the advanced F401-PW-400 and GE-F-101X engines, as well
as the TF30 engine, is based on a simple concept that minimizes maintenance
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and maximizes reliability The potential benefits of inlet and engine control inte-
gration are presently under study The primary function of the air inlet control
system is to position the three variable ramps in each inlet to some preset
schedule of angles, so that ramp position is exclusively a function of Mach num-
ber To achieve low total pressure distortion for static operation, total pressure
recovery was intentionally lowered to minimize differences between average and
minimum pressures Analtyical estimates of aircraft forebody effects on the inlet
flow field, using a three-dimensional mviscid supersonic flow field code, are found
to be close to wind tunnel test results Suggestions are made in light of study
determinations for more advanced inlet designs O C

A82-35279 # The performance of centrifugal compressor channel
diffusers. c Rodgers (Solar Turbines, Inc , Turbomach Div , San Diego. CA)
American Society of Mechanical Engineers. International Gas Turbine Confer-
ence and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-10 13
p 14 refs Members, $2 00. nonmembers, $4 00

The most important performance criteria influencing maximum diffusion capa-
bility are formulated through the analysis of test results, for single-stage centrifu-
gal compressors having backswept impellers and channel-type diffusers The
diffuser types considered are pipe, splitter, tandem, profiled L/E, channel, and
slotted It is determined that for any given stage, state surge occurred near a
constant mean stream velocity diffusion ratio between the impeller tip and diffuser
throat While this diffusion ratio reached a maximum number of 1 8 for impeller
tip Mach numbers lower than unity, it was not unique for all stages and was more
strongly associated with throat blockage accumulation as a function of diffusion
rate Results of experiments in the vaneless space illustrate the sensitivity of the
influence of flow in that region on centrifugal compressor performance O C

A82-35285 # Semi-empirical analysis of liquid fuel distribution down-
stream of a plain orifice injector under cross-stream air flow. M -H Cao
(Beijing Institute of Aeronautics and Astronautics, Beijing, People's Republic of
China), H-K Jiang, and J-S Chin American Society of Mechanical Engineers,
International Gas Turbine Conference and Exhibit, 27th, London, England, Apr
18-22, 1982, Paper 82-GT-16 9 p Members. $200, nonmembers, $400

An improved flat-fan spray model is used for the semi-empirical analysis of
liquid fuel distribution downstream of a plain orifice injector under cross-stream
air flow The model assumes that, due to the aerodynamic force of the high-
velocity cross air flow, the injected fuel immediately forms a flat-fan liquid sheet
perpendicular to the cross flow Once the droplets have been formed, the trajec-
tories of individual droplets determine fuel distribution downstream Comparison
with test data shows that the proposed model accurately predicts liquid fuel
distribution at any point downstream of a plain orifice injector under high-velocity,
low-temperature uniform cross-stream air flow over a wide range of conditions

V L

A82-35287 # Casing wall boundary-layer development through an
isolated compressor rotor. I H Hunter (Shell Research. Ltd , Chester, En-
gland) and N A Cumpsty (Cambridge University, Cambridge. England) Ameri-
can Society of Mechanical Engineers, International Gas Turbine Conference and
Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-18 13 p 20 refs
Members, $2 00. nonmembers, $4 00

A comprehensive series of measurements were made of the development of
the casing wall boundary layer across an isolated compressor rotor having vari-
able tip clearance with a view to revealing details of the flow phenomena Time-
averaged measurements of the outer-wall boundary layer downstream of the
rotor were obtained using a conventional pressure probe, while a hot-wire ane-
mometry technique yielded the three-dimensional blade-to-blade structure of the
flow The downstream boundary layer was found to thicken as the rotor bladmg
and blade-end clearance were increased, with fluid tending to accumulate
towards the pressure side of the passage Results of the study should find
application in multistage machines where the importance of casing boundary
layers is particularly great V L

A82-35288 # Secondary flows and losses in axial flow turbines. D G
Gregory-Smith (Durham, University, Durham, England) American Society of
Mechanical Engineers, International Gas Turbine Conference and Exhibit, 27th,
London, England, Apr 18-22, 1982, Paper 82-GT-19 4 p 11 refs Members.
$2 00, nonmembers, $4 00

A simple method is proposed for estimating secondary flow angles and losses
in turbines which is suitable to form a subroutine of a larger design method The
secondary flow angles are calculated using classical secondary flow theory,
while losses are estimated by identifying three sources of loss, calculating them
independently, and adding them together Initial results show that the method has
the potential of yielding reliable estimates, while being much faster and easier to
apply than viscous three-dimensional flow calculation methods V L

A82-35289 # CFD technology for propulsion installation design -
Forecast for the 80's. G C Paynter (Boeing Military Airplane Co , Seattle, WA)

American Society of Mechanical Engineers, International Gas Turbine Confer-
ence and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-21 8
p 13 refs Members, $2 00, nonmembers. $4 00

One of the objectives of the present investigation is to provide an outline of the
primary role of Computational Fluid Dynamics (CFD) in the aerospace industry
and to clarify why CFD will be of increasing interest to industry in the 1980's A
second objective is to present current trends in CFD along with an explanation
of these trends Finally, key problem areas are defined which will pace the
application of CFD technology by industry In aircraft design procedures, the
potential role of CFD is to minimize parametric model scale testing and use
parametric analysis as the basis for configuration selection Use of parametric
analysis rather than parametric testing for design offers the advantages of re-
duced development cost, time, and risk It also removes as a design contramt the
existing test data base Aspects of flow analysis technology development are
discussed, taking into account numerics and mesh generation, turbulence model-
ing, and modeling and validation experiments G R

A82-35290 # Smoke reduction in FJR-710 turbofan engines by an air-
blast combustor K Eguchi, A Ishn (National Aerospace Laboratory, Chofu,
Tokyo, Japan), K Suzuki (Ministry of International Trade and Industry, Mechani-
cal Engineering Laboratory, Ibaraki, Japan), K Kitahara (Kawasaki Heavy Indus-
tries Co , Ltd , Hyogo, Japan), and T Tagashira (Ishikawajima-Hanma Heavy
Industries Co , Ltd , Jet Engine Div , Tokyo. Japan) American Society of Me-
chanical Engineers, International Gas Turbine Conference and Exhibit, 27th, Lon-
don. England, Apr 18-22, 1982, Paper 82-GT-24 11 p 18 refs Members, $2 00,
nonmembers. $4 00 Research supported by the Ministry of International Trade
and Industry of Japan

An airblast fuel atomizer has been developed to reduce smoke emission levels
in turbofan engines of the FJR-710 series An annular combustor with the newly
designed fuel atomizer was rig-tested in the presence of inlet airflow distortions
over a wide range of inlet pressures and temperatures with a view to improving
the combustor performance and reducing exhaust emissions through cowl and
liner modifications Smoke emission levels were below the visible limits for both
main- and main/primary-fuel operations in the engine tests, levels at full-power
conditions were found to meet the 1984 EPA standard for T2-class engines
There was no problem with flame instability or combustor durability V L

A82-35292 # Thermal decomposition of aviation fuel. A E Peat (Rolls-
Royce, Ltd , Derby, England) American Society of Mechanical Engineers, Inter-
national Gas Turbine Conference and Exhibit, 27th, London, England, Apr 18-22,
1982, Paper 82-GT-27 4 p 5 refs Members, $2 00, nonmembers, $4 00

Thermal stressing of aviation fuels can promote the formation of fuel insoluble
compounds Their presence within the fuel system is troublesome to aviation gas
turbine manufacturers as they can adversely affect engine performance To study
this phenomenon, an experimental program based on a fuel rig capable of repro-
ducing relevant engine conditions and featuring an instrumented replica fuel
injector feed arm was devised The initial objectives are to rate quantitatively the
effects of bulk fuel and metal temperatures, fuel flow rates, and fuel types on the
production of fuel insoluble matter, both deposited and suspended This report
presents the initial results which indicate a relationship between the weight of
'tube' carbon deposits and a function of 'tube' metal temperature and fuel velocity
Further, this approach could provide an interface between the engine and labora-
tory test results (Author)

A82-35293 # Plain-iet airblast atomization of alternative liquid pe-
troleum fuels under high ambient air pressure conditions. A K Jasuja
(Cranfield Institute of Technology, Cranfield, Beds , England) American Society
of Mechanical Engineers, International Gas Turbine Conference and Exhibit, 27th,
London, England, Apr 18-22, 1982, Paper 82-GT-32 7p 5 refs Members. $2 00.
nonmembers. $4 00 Research supported by the Ministry of Defence (Procure-
ment Executive)

The effects that air and fuel properties have upon the spray mean drop size
characteristics of a plain-jet airblast atomizer of the type employed in the gas
turbine engine are investigated The tests used kerosene, gas oil and a high-
viscosity blend of gas oil in residual fuel oil, and covered a wide range of ambient
air pressures Laser light-scattering technique was employed for drop size meas-
urements It is concluded that the atomizer's measured mean drop size charac-
teristics are only slightly different from those of the pre-filmmg type, especially
when operating on low-viscosity kerosene under higher ambient air pressure The
beneficial effect of increased levels of ambient air pressure on mean drop size
is shown to be much reduced in the case of high-viscosity fuels, thus making the
attainment of good atomization performance on such fuels difficult An expression
is derived for correlating the obtained mean drop size data C D

A82-35294 # Fuel microemulsions for jet engine smoke reduction. D
W Naegeli and C A Moses (Southwest Research Institute, San Antonio, TX)
American Society of Mechanical Engineers, International Gas Turbine Confer-
ence and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-33 10
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p 11 refs Members, $2 00, nonmembers, $4 00 Contract No F08635-79-C-
0213

Soot formation in gas turbine engines continues to be a threat to the operation
and performance of aircraft A recent problem is related to the control of smoke
emissions from |et engine test cell facilities A concept of water-m-fuel emulsions
for the purpose of reducing smoke emissions from jet engine test cells was
developed However, some basic problems were encountered with water-m-fuel
macroemulsions Recently, methods were developed for creating 'microemul-
sions1 of water-m-fuel and of alcohol-in-fuel The present investigation has the
objective to determine if the microemulsion concept could be used as a viable
method to reduce exhaust smoke from gas turbine engines It was found that if
it is possible to formulate microemulsions involving fuel blends of both JP-4 and
JP-8 with ethanol (aqueous), methanol, and water Ethanol (anhydrous) is soluble
in JP-4 and JP-8 Effects of these blends on combustion performance are related
to the reduction of soot formation, exhaust smoke, and nitrogen oxide concentra-
tion G R

A82-35295 # Investigation of blade vibration of radial impellers by
means of telemetry and holographic mterferometry. U Haupt and M Rau-
tenberg (Hannover, Universitat, Hanover, West Germany) American Society of
Mechanical Engineers, International Gas Turbine Conference and Exhibit, 27th,
London, England, Apr 18-22, 1982, Paper 82-GT-34 6 p Members, $2 00,
nonmembers, $4 00 Research supported by the Deutsche Forschungsgemem-
schaft and Forschungsveremigung Verbrennungskraftmaschmen

Blade vibration measurements are carried out on a high-pressure, high-mass-
flow, centrifugal compressor to determine the excitation mechanism in various
operating ranges Semiconductor strain gauges are used in the experiments, and
an eight-channel telemetry system serves to transmit the signals Blade vibration
measurements are made for different operating ranges of the compressor, such
as rotating stall and surge and flutter, and for the case of nonuniform flow
conditions The results of vibration tests with the impeller at rest show the stress
distribution and the strain directions during blade vibration This information is
used for the choice of the strain gauge position on the blade The experimental
results are confirmed by a finite-element calculation considering a segment of the
impeller with one blade, which determines the different vibration modes In addi-
tion, tne steady strain distribution of the impeller due to centrifugal force and
temperature is calculated The investigations are completed by optical measure-
ments to find out the vibration modes of the different blades in rotating operation
The results reveal the various vibration modes of the blade up to a rotational
speed of the compressor of 13,000 rpm C R

AS2-35296 # Acoustic control of dilution-air mixing in a gas turbine
combustor. P J Vermeulen.J Odgers (Universite Laval, Quebec, Canada), and
V Ramesh (Calgary, University, Calgary, Alberta, Canada) American Society
of Mechanical Engineers, International Gas Turbine Conference and Exhibit, 27th,
London, England, Apr 18-22, 1982, Paper 82-GT-35 12 p Members, $200,
nonmembers, $4 00 Natural Sciences and Engineering Research Council of
Canada Grant No A-7801

A successful test carried out on a small combustor of normal design employing
acoustic control of the dilution-air flows is described, noting that the combustor,
even though tested at 'off-load1 conditions, is much more representative of an
engine combustor than the one described by Vermeulen and Odgers (1979) It
is demonstrated that acoustic modulation of the dilution-air flows can be used to
selectively and progressively control the exit plane temperature distribution In
particular, for an already good traverse quality, it is shown to be possible to trim
the temperature profile, the results here are seen as sufficiently encouraging to
warrant further development of the technique It is thought that the study will
contribute to the design of combustors in which a desired exit plane temperature
distribution may be achieved The acoustic drive is found to have no effect on the
combustion efficiency C R

A82-3S298 # Experimental investigations on the flow in the impeller
of a centrifugal fan. G Caignaert, B Desmet, and D Stevenaert (Ecole Na-
tionale Supeneure d'Arts et Metiers, Lille, France) American Society of Mechani-
cal Engineers, International Gas Turbine Conference and Exhibit, 27th, London,
England, Apr 18-22, 1982, Paper 82-GT-37 6 p 9 refs Members, $2 00, non-
members, $4 00

A centrifugal research fan facility designed for pressure measurements on the
impeller blades is described Results of mean and fluctuating pressures are
presented, showing the flow to be three-dimensional and rather unsteady Also
included is an analysis of rotating stall at low flow rates The variations in the
pressure distributions on the blade when the flow is varied reveal the influence
of the angle of attack all along the blade leading edge and the importance of a
good design of the inlet part of the blade in order to obtain better characteristics
The analysis of pressure fluctuations shows the important interaction with the
volute, despite a large gap between the volute tongue and impeller C R

A82-35299 # Small engine inlet air particle separator technology. H
L Morrow and D B Gale (U S Army, Applied Technology Laboratory, Fort

Eustis, VA) American Society of Mechanical Engineers, International Gas Tur-
bine Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper
82-GT-40 7 p 18 refs Members. $200, nonmembers, $4 00

In connection with Army operations involving an employment of the newly
developed airmobile concept, it was found that engine erosion problems, related
to an mgestion of sand and dust, limited the average operational life of helicopter
gas turbine engines to about 300 hours A number of programs were initiated with
the aim to study approaches for solving the corrosion problem The Army finally
elected to solve the problem by having the engine manufacturer develop the inlet
protection system as part of the engine This approach insures adequate develop-
ment testing of the protection system concurrent with normal engine development
and precludes quick-fix, after-the-fact development It also results in the inclusion
of the inlet protection system and its losses in the basic engine weight, volume,
and performance G R

A82-35300 # Conversion of centrifugal compressor performance
curves considering non-similar flow conditions. W Fister (Bochum, Ruhr-
Universitat, Bochum, West Germany) and J Kotzur (Maschmenfabnk Augsburg-
Nurnberg AG, Oberhausen, West Germany) American Society of Mechanical
Engineers, International Gas Turbine Conference and Exhibit, 27th, London, En-
gland, Apr 18-22, 1982, Paper 82-GT-42 14 p 22 refs Members, $2 00, non-
members, S4 00

A detailed flow model of a radial compressor stage has been used to develop
a new conversion method which makes it possible to consider, with few measure-
ments, the effect of the most important parameters, such as Mach and Reynolds
numbers, on energy transfer in the stage and flow losses The new method is
shown to provide a convenient, time-saving and sufficiently accurate way of
converting performance characteristics within relatively wide ranges of peripheral
Mach numbers and Reynolds numbers Performance curves converted using the
proposed method are presented and compared to measured values V L

A82-35301 # On the influence of the number of stages on the effi-
ciency of axial-flow turbines G Lozza, E Macchi, and A Perdichizzi (Milano,
Politecnico, Milan, Italy) American Society of Mechanical Engineers, Interna-
tional Gas Turbine Conference and Exhibit, 27th, London, England, Apr 18-22,
1982, Paper 82-GT-43 10 p 12 refs Members, $2 00, nonmembers, $4 00

A computer code able to optimize significant design variables of a multi-stage
axial-flow turbine is described, and the selection of optimizing design variables,
constraint assumptions within which the solution is searched, and the optimization
procedure used, are discussed Losses are predicted by the Craig and Cox
(1971) correlation The design and performance prediction of a number of repre-
sentative turbines is accomplished by a computer program, and similarity param-
eters are introduced to generalize the results obtained after a discussion of their
physical significance for a multistage turbine's compressible flow Turbine stage
number influence on overall turbine efficiency is derived as a function of expan-
sion ratio, specific speed and turbine dimensions O C

A82-35302 # Secondary flow mixing losses in a centrifugal impeller.
M W Johnson (Liverpool, University, Liverpool, England) and J Moore (Virginia
Polytechnic Institute and State University, Blacksburg, VA) American Society of
Mechanical Engineers, International Gas Turbine Conference and Exhibit, 27th,
London, England, Apr 18-22, 1982, Paper 82-GT-44 9 p 13 refs Members,
$2 00, nonmembers, $4 00 Research supported by Rolls-Royce, Ltd

A 'jet-wake1 pattern has been observed in studies of outlet flows from centrifu-
gal impellers However, although impeller geometry, flow rate, and operating
speed are known to influence the size and position of the wake, wake flows
cannot be predicted reliably by current design methods An improvement regard-
ing the understanding of the wake flow would, therefore, be helpful in connection
with efforts to optimize the performance of centrifugal compressors In order to
predict the development of the wake, it is necessary to investigate in detail the
secondary flows which contribute to the thickening of the boundary layers on the
suction surface and shroud walls The present investigation is concerned with the
determination of the flow phenomena which influence the development of the
wake and its size and location in the impeller discharge flow It is found that the
secondary flows strongly influence the position of the wake in the outlet plane of
a centrifugal impeller G R

A82-35303 # The influence of flow rate on the wake in a centrifugal
impeller. M W Johnson (Liverpool, University, Liverpool, England) and J Moore
(Virginia Polytechnic Institute and State University, Blacksburg, VA) American
Society of Mechanical Engineers, International Gas Turbine Conference and
Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-45 8 p 11 refs
Members, $2 00, nonmembers, $4 00 Research supported by Rolls-Royce, Ltd

A description is presented of the results of measurements made in a de Havil-
land Ghost centrifugal impeller running at low speed (500 rpm) All three mutually
perpendicular components of relative velocity and the rotary stagnation pressure
were measured on five cross-sectional planes between the inlet and the outlet
of the impeller for three different flow rates It was found that significant total
pressure losses occur in two regions of the impeller, including the suction-side/-
shroud corner region in the mducer at both the 'below design' and 'design' flow
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rates, and the final radial section of the impeller at all three flow rates The losses
in the mducer are the result of an adverse pressure gradient in the streamwise
direction in the suction-side/shroud corner region, which causes the separation
of the boundary layer The separation point moves downstream as the flow rate
is increased, until, at the 'above design' flow rate, separation losses are entirely
avoided in the mducer G R

A82-35304 # Secondary flow effects and mixing of the wake behind
a turbine stator. A Binder and R Romey (Deutsche Forschungs- und Versuch-
sanstalt fur Luft- und Raumfahrt, Institut fur Antriebstechnik, Cologne, West Ger-
many) American Society of Mechanical Engineers. International Gas Turbine
Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-
46 9 p 16 refs Members, $2 00, nonmembers, $400

The increase in secondary flow effects of highly loaded turbines with large
hub/tip ratios is investigated for the case of a single-stage turbine with cold air
flow, whose stator was designed for transonic flow and has a hub/tip ratio of
0 756 After taking measurements without the rotor in several sections behind the
turbine stator, with attention to wake mixing and secondary vortices, the magni-
tude of the mixing losses is derived from the distributions of total pressure loss
coefficient and flow direction The position, intensity structure and development
of secondary vortices are also obtained Complementary five-hole probe meas-
urements confirm the earlier, two-dimensional measurement results O C

A82-35306 # The low temperature properties of aviation fuels. G
Brunton, R R Willock. and M A Voisey (Shell Research, Ltd , Thornton Re-
search Centre, Chester, England) American Society of Mechanical Engineers,
International Gas Turbine Conference and Exhibit, 27th, London, England, Apr
18-22, 1982, Paper 82-GT-48 10 p 15 refs Members, $200, nonmembers,
$400

In connection with easing major constraints regarding the aviation fuel market
in connection with increasing fuel demands and decreasing supplies, it is desir-
able to identify ways of moderating specification requirements which will enhance
flexibility, but at the same time maintain product quality One of the important
specification requirements that can constrain fuel availability is the freezing point
A description is presented of research into the low-temperature properties of
aviation fuels conducted by a major oil company Attention is given to the need
to define the low-temperature specification requirement, tank studies, the effect
of fuel composition on low-temperature properties, current efforts, and the conse-
quences of utilizing a flow-related low-temperature specification requirement

GR

A82-35307 * # Deposit formation in hydrocarbon fuels R Roback.E J
Szetela, and L J Spadaccmi (United Technologies Research Center, East Hart-
ford, CT) American Society of Mechanical Engineers, International Gas Turbine
Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-
49 9 p 9 refs Members, $2 00. nonmembers, $4 00 Contract No NAS3-22277

The hydrocarbon fuels RP-1, commercial-grade propane, JP-7 and chemically
pure propane were subjected to tests in a high pressure fuel coking apparatus
in order to evaluate their thermal decomposition limits and carbon deposition
rates in heated copper tubes A fuel thermal stability parametric evaluation was
conducted at 136-340 atmospheres, bulk fuel velocities of 6-30 m/sec, and tube
wall temperatures of 422-811 K, and the effect of inside wall material on deposit
formation was evaluated in tests using nickel-plated tubes Results show RP-1
deposit formation at wall temperatures between 600 and 800 K, with peak deposit
formation near 700 K Substitution of deoxygenated JP-7 for RP-1 showed no
improvement, and the carbon deposition rates for propane fuels were found to
be higher than those of either of the kerosene fuels Nickel plating of the tube
walls significantly reduced RP-1 carbon deposition rates O C

A82-35310 # Development and application of Dabber gas tungsten
arc welding for repair of aircraft engine, seal teeth. J F Rudy (General
Electric Co , Aircraft Engine Business Group, Cincinnati, OH) American Society
of Mechanical Engineers, International Gas Turbine Conference and Exhibit, 27th,
London, England. Apr 18-22, 1982, Paper 82-GT-55 4 p Members, $2 00, non-
members, $4 00

It has been recognized that the task of rebuilding worn seal teeth on rotating
parts of gas turbine engine hardware is an important part of any program for the
reduction of the operating costs of these engines A procedure for performing the
required repair operations for such a task is discussed Attention is given to the
development of a welding technique which places a minimum puddle volume and
a small width build-up on top of a continuous narrow edge, to achieve a minimal
heat affected zone and minimum shrinkage, in the absence of cold overlaps or
other weld defects A process which worked significantly better than other proce-
dures investigated was to 'dab' the filler wire into the puddle or arc plasma zone
Aircraft gas turbine engine components with seal teeth repaired by the 'Dabber'
welding method are now performing satisfactorily in commercial service G R

A82-35311 # EAGLE - An interactive engme/airframe life cycle cost
model. E J Reed, R R Horton, and J B Fyfe (United Technologies Corp,

Government Products Div , West Palm Beach, FL) American Society of Me-
chanical Engineers, International Gas Turbine Conference and Exhibit, 27th, Lon-
don, England, Apr 18-22, 1982, Paper 82-GT-56 7 p Members, $200,
nonmembers, $4 00 Contracts No N00019-80-C-0225, No F33657-77-C-0403,
No F33657-78-C-0256

The DOD is placing increased emphasis on procedures for predicting and
tracking the cost of developing, procuring, and supporting weapon systems over
their life cycles The DOD has also begun to state weapon system requirements
in terms of mission to be accomplished rather than specific hardware The net
effect of these and other similar DOD actions has been to require weapon system
contractors to expand their system analysis capability to meet DOD require-
ments A description has been presented of the Engine/Airframe Generalized Life
Cycle Cost Evaluator (EAGLE) model, which has been developed by an Ameri-
can aerospace company primarily to evaluate the influence of engine design
decisions on the total weapon system To accomplish this, an adequate account-
ing and understanding of engme/airframe interaction, mission impact, engine
performance, maintenance, and cost effects was a prerequisite G R

A82-35312 * # Experimental study of external fuel vaporization. E J
Szetela and J A TeVelde (United Technologies Research Center, East Hartford,
CT) American Society of Mechanical Engineers, International Gas Turbine Con-
ference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-59
8p 9 refs Members, $2 00, nonmembers, $4 00 Contract No NAS3-21971
The fuel properties used in the design of a flash vaporization system for aircraft

gas turbine engines were evaluated in experiments using a flowing system to
determine critical temperature and pressure, boiling points, dew points, heat
transfer coefficients, deposit formation rates, and deposit removal Three fuels
were included in the experiments Jet-A, an experimental referree broad specifi-
cation fuel, and a premium No 2 diesel fuel Engine conditions representing a
NASA Energy Efficient Engine at sea-level take-off, cruise, and idle were simu-
lated in the vaporization system and it was found that single phase flow was
maintained in the heat exchanger and downstream of the throttle Deposits en-
countered in the heat exchanger represented a thermal resistance as high as
1300 sq M K/watt and a deposit formation rate over 1000 gC/sq cm hr CD

A82-35314 # Atomization quality of twin fluid atomizers for gas tur-
bines. M M Elkotb, MAE Mahdy (Cairo University, Cairo. Egypt), and M E
Montaser (Egyptian Army, Egypt) American Society of Mechanical Engineers,
International Gas Turbine Conference and Exhibit, 27th, London, England, Apr
18-22, 1982, Paper 82-GT-61 10 p 17 refs Members, $200, nonmembers,
$400

The flow and atomization performance characteristics of external mixing twin
fluid atomizers, which were tested over a wide range of geometries and operating
conditions, are discussed Attention is given to such factors as nozzle/needle
diameter ratio, normal fuel area, cone angle, and droplet size distribution It is
found that the flow rate increases with nozzle/needle diameter ratio and fuel
nozzle area, as well as with an increase of fuel pressure and decrease of air
pressure A dimensional relation is derived which accurately predicts flow num-
ber Functions are also derived for droplet size distribution and Sauter mean
diameter, which can together with that for flow number be used in the prediction
of fuel concentration and heat release O C

A82-3531S # The effect of coolant flow on the efficiency of a tran-
sonic HP turbine profile suitable for a small engine G W Michel (Rolls-
Royce, Ltd , Aero Div , Bristol, England) and F H Kost (Deutsche Forschungs-
und Versuchsanstalt fur Luft- und Raumfahrt, Institut fur experimented
Stromungsmechanik, Gottmgen, West Germany) American Society of Mechani-
cal Engineers, International Gas Turbine Conference and Exhibit, 27th, London,
England, Apr 18-22. 1982, Paper 82-GT-6310 p 10 refs Members, $2 00, non-
members, $4 00 Research supported by the Ministry of Defence (Procurement
Executive)

In connection with plans for improving gas turbine efficiency by raising the
operational temperature, an investigation has been conducted concerning the
design of a suitable engine cooling procedure The investigation involved a study
of the aerodynamic penalties of coolant flow for various configurations of coolant
flow Tests were carried out to investigate the effect of coolant ejection through
slots in the trailing edge of a turbine profile suitable for a small engine In the
considered case, the trailing edge thickness has to be large to accommodate the
slot and a wall thickness which is mechanically strong enough on either side of
the slot It was found that the vortex shedding from the airfoil trailing edge has
a very great effect on the airfoil efficiency at subsonic speeds, at least for airfoils
with a thick trailing edge The efficiency can be improved by the using of a trailing
edge slot of certain characteristics G R

A82-35316 # The use of performance-monitoring to prevent com-
pressor and turbine blade failures. R E Dundas (Factory Mutual Research
Corp , Norwood, MA) American Society of Mechanical Engineers, International
Gas Turbine Conference and Exhibit, 27th, London, England, Apr 18-22, 1982,
Paper 82-GT-66 14 p Members, $2 00, nonmembers, $4 00
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It is noted that in nearly all cases the cause of complete failure in turbine blades
is high-frequency fatigue The three types of vibration that give rise to alternating
loading, namely free vibration, forced vibration, and self-excited vibration (flutter),
are discussed It is recommended that manufacturers design blades in such a
way that no critical resonances exist within the operating speed range It is
pointed out that no practical method exists for detecting vibration in a blade The
only way to avoid resonant vibration failures is to avoid conditions that produce
abnormal circumferential flow distortion A regular program of frequent perform-
ance analysis of compressors and gas turbines can serve to detect developing
flow distortion Uneven combustion can be detected from temperature differ-
ences between exhaust-area thermocouples It is stressed that the occurrence
of fatigue signifies a change in the system that should be corrected C R

A82-35318 # Improved vane-island diffusers at high swirl T Jiang and
T -T Yang (Clemson University, Clemson, SC) American Society of Mechanical
Engineers, International Gas Turbine Conference and Exhibit, 27th, London, En-
gland, Apr 18-22, 1982, Paper 82-GT-68 9p 7 refs Members, $2 00, nonmem-
bers, $4 00

An experimental study is presented on the performance of vane-island diffus-
ers at high swirl (lambda = 9) Results obtained for four sets of 14 straight vanes
are compared with those obtained by Ryan and Yang (1980) for five sets of eight
vanes The 14-vane configuration results in a 40% reduction in pressure loss
coefficient below that obtained with the eight-vane configurations, the lowest loss
coefficients being obtained where the vane leading edge is at a radius equal to
about 1 2 times the diffuser inlet radius Results are presented in terms of (1)
pressure rise versus radial location along the diffuser, (2) diffuser effectiveness
versus flow coefficient, and (3) minimum pressure loss coefficient versus flow
coefficient O C

A82-35322 # Test facility and data handling system for the develop-
ment of axial compressors A C Reusch and S Timberley (Ruston Gas Tur-
bines, Ltd , New Products Oiv , Lincoln, England) American Society of
Mechanical Engineers, International Gas Turbine Conference and Exhibit, 27th,
London, England, Apr 18-22, 1982, Paper 82-GT-73 9 p Members, $2 00, non-
members, $4 00

The test installation and the data acquisition system used in the aerothermody-
namic development of the axial compressor for a new Ruston 6-MW industrial gas
turbine are described Developments in instrumentation techniques are dis-
cussed Processing of the data is outlined and data are presented for a typical
graphical output The merits of the flexibility achieved, both for the aerothermody-
namic test facility and the data acquisition system, are discussed The potential
of the installation for the development of other axial compressors is outlined

(Author)

A82-35323 # Comprehensive analysis of an axial compressor test
with adjustable guide vanes. C -L Chang, C -H Kuo. and S -L Sha (Marine
Boiler and Turbine Research Institute, Harbin, People's Republic of China)
American Society of Mechanical Engineers, International Gas Turbine Confer-
ence and Exhibit, 27t,i, London, England, Apr 18-22, 1982, Paper 82-GT-74 7
p 14 refs Members, $2 00, nonmembers, $4 00

Adjustment tests have been successfully conducted on a 12-stage single rotor
axial compressor formed by adding two stages to the front of the original 10-stage
subsonic compressor Tests were carried out for five rows of adjustable guide
vanes, based on the relationship of setting angle variation to speed The test
results were compared with the case when fixed geometry was used Under the
latter conditions, there existed in the medium speed zone 'dual value characteris-
tics' for which detailed measurements were taken and possible implications dis-
cussed It has been shown that the use of adjustable guide vanes for improving
medium and low speed performance is fully justified C D

A82-35327 # Optimization of compressor vane and bleed settings. J
E Garberoglio, J O Song, and W L Boudreaux (United Technologies Corp ,
Government Products Div , West Palm Beach, FL) American Society of Me-
chanical Engineers, International Gas Turbine Conference and Exhibit, 27th, Lon-
don, England, Apr 18-22, 1982, Paper 82-GT-81 9p 16 refs Members, $2 00,
nonmembers. $4 00 Contract No F33615-79-C-2013

A comparative evaluation of optimization techniques applied to the optimization
of vane and bleed settings in multistage axial compressors is carried out The
main considerations in the evaluation are the number of test points required to
achieve an optimum performance goal, the ability to handle performance and
aeromechanical constraints, the sensitivity to measurement errors, and the effect
of finite vane travel and bleed flow variations Descriptions are given of Conmin
(a FORTRAN program for constrained minimization) and Copes (a FORTRAN
program for engineering synthesis) It is concluded that the Copes/Conmm ap-
proximate optimization technique is able to guide the optimization of compressor
vane and bleed settings The approximate optimization approach is shown to
work well on problems involving experimental measurements and finite step sizes
of the independent variables C R

A82-35329 # Gas turbine airflow control for optimum heat recovery
W I Rowen and R L Van Housen (General Electric Co , Schenectady. NY)
American Society of Mechanical Engineers, International Gas Turbine Confer-
ence and Exhibit, 27th, London, England, Apr 18-22. 1982, Paper 82-GT-83 9
p Members, $2 00. nonmembers, $4 00

Attention is given to the economic gains that can be realized by using the
control modes now available to optimize the cycle efficiency at part load opera-
tion Included here are variable inlet guide vane (VIGV) control for single-shaft
units, and combined VIGV and variable high pressure set (compressor) speed
control for two-shaft units In addition to the normal control optimization mode for
maintaining the maximum exhaust temperature, a new control mode is discussed
which permits airflow to be modulated in response to a process signal while at
constant part load This control feature is desirable for gas turbines that supply
preheated combustion air to fired process heaters C R

A82-35330 # Carbon formation by the pyrolysis of gas turbine fuels
in preflame regions of gas turbine combustors. C D Hurley (National Gas
Turbine Establishment. Farnborough, Hants , England) American Society of
Mechanical Engineers, International Gas Turbine Conference and Exhibit, 27th,
London, England, Apr 18-22, 1982, Paper 82-GT-84 7p 8 refs Members, $2 00.
nonmembers, $4 00

A series of experiments is carried out to investigate the formation of carbon
from the pyrolysis of gas-turbine fuels, in both the gas and liquid phases, over the
temperature range 573-1300 K Two fuels are examined, a kerosene and a
diesel, spanning the range of current and possible future aviation fuels It is found
that only gas-phase pyrolysis can account for the formation of carbon and that
there is no difference in the carbon-forming tendencies of kerosene and diesel
The kinetics of the reaction is determined, making it possible to predict the amount
of decomposition of the fuels at temperatures up to those typical of the preflame
regions of combustors C R

A82-35331 # Casing treatments on a supersonic diffuser for high
pressure ratio centrifugal compressors. Y Ribaud (ONERA, Chatillon-sous-
Bagneux, Hauts-de-Seine, France) and P Avram (ONERA, Palaiseau, Essonne,
France) American Society of Mechanical Engineers, International Gas Turbine
Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-
85 9 p 8 refs Members, $2 00, nonmembers, $4 00 Research supported by the
Direction des Recherches, Etudes et Techniques

While centrifugal compressors with pressure ratios in the 7-10 range often
exhibit slow mass flow margins, such casing treatments as the use of large
openings at the diffuser throat which are connected to annular plenums have
been found to broaden the reduced mass flow range of the diffuser during super-
sonic inlet operation While diffuser flow reduction is associated with a drop in
efficiency in the region of reduced mass flow variation, the use of a backswept
centrifugal rotor is shown to overcome this efficiency Attention is given to both
the experimental apparatus employed and the mechanical design details of the
diffuser equipped with near-throat large apertures O C

A82-35332 # Liquid particle dynamics and rate of evaporation in the
rotating field of centrifugal compressors. O Pmkus American Society of
Mechanical Engineers, International Gas Turbine Conference and Exhibit, 27th,
London, England. Apr 18-22, 1982, Paper 82-GT-86 10 p 5 refs Members,
$2 00, nonmembers, $4 00 Contract No W-7405-eng-26

Attention is given to an approach in which for an improvement in performance
isothermal conditions in centrifugal compressors are achieved in connection with
the injection of a coolant from the rotating blades along the path of compression
By full or partial vaporization, the injected liquid would cool the gas, or super-
heated vapor, and keep it below adiabatic compression temperatures The par-
ticular attraction of such an injection system in centrifugal compressors is that no
special equipment is needed for the delivery and compression of the coolant A
study of the process of liquid injection has to take into account the flow of the
liquid, aspects of particle dynamics, the rate of vaporization, and two-phase flow
In a study of the injection system, it is found that a large number of orifices with
a small diameter should be used It is desirable to use for the injection liquids of
low viscosity G R

A82-35333 # Two-phase transpiration cooling M A EI-Masri (MIT,
Cambridge, MA) American Society of Mechanical Engineers, International Gas
Turbine Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper
82-GT-89 10 p 20 refs Members, $2 00, nonmembers, $4 00

The history of cooling technologies for gas turbines is briefly considered It is
pointed out that two-phase transpiration cooling offers significant benefits A
major incentive to study two-phase transpiration cooling is the thermodynamic
benefit if fuel could be used as the transpiration coolant The heat transfer prob-
lem in a transpired wall is composed of two matched subproblems, including the
internal heat transfer between the coolant and the porous wall and the interaction
of the transpired stream with the external boundary layer An analysis of two-
phase transpiration cooling is conducted, taking into account a model physical
description, governing equations, regimes and modes of operation, and the two-
phase range On the basis of the analysis, two-phase transpiration is identified
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as a potentially-powerful cooling scheme for gas turbines Moderate blade tem-
peratures may be maintained in very high temperature gas streams without
separating the boundary layer or incurring large aerodynamic or cooling penal-
ties G R

A82-35335 # The effect of inlet distortion on the performance char-
acteristics of a centrifugal compressor. I Anga, S Masuda (Keio University,
Yokohama, Japan), Y Watanabe (Japan Air Lines, Overhaul Center, Tokyo,
Japan), I Watanabe (Kanto Gakum University, Yokohama, Japan), and N Kasai
American Society of Mechanical Engineers, International Gas Turbine Confer-
ence and Exhibit, 27th, London, England, Apr 18-32, 1982, Paper 92-GT-92 9
p 9 rets Members, $2 00, nonmembers, $4 00

The effects of inlet pressure distortion on the performance characteristics and
surge margin of a centrifugal compressor have been investigated experimentally
using a low-speed compressor test rig with the inlet honeycomb acting as the
distortion generator Results indicate that inlet distortion has a negative effect on
the efficiency and surge margin of the compressor, with radial distortion having
a much stronger effect than circumferential distortion Various distortion indices
are examined in order to correlate the compressor performance to inlet distortion,
and a distortion index related to the shock loss of the inducer is shown to be a
suitable parameter for estimating the total pressure ratio in the case of inlet
distortions V L

A82-35336 # A two-dimensional boundary-layer program for turbine
airfoil heat transfer calculation R M C So (Arizona State University, Tempe,
AZ), I H Edelfelt, D M Kercher (General Electric Co , Schenectady, NY), and
E Elovic (General Electric Co , Aircraft Engine Group, Cincinnati, OH) American
Society of Mechanical Engineers, International Gas Turbine Conference and
Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-93 8 p 23 refs
Members, $2 00, nonmembers, $4 00 Contract No DE-AC01-76-ET-10340

Modern gas turbines operate at turbine inlet gas temperature levels which are
substantially above the structural capability of the high-temperature alloys used
in gas turbine components It is, therefore, necessary to cool these components
The design of suitable cooling procedures is currently a complex, expensive
process, involving the adjustment of calculated values by empirical test factors
The development of a heat transfer calculation procedure could, in this connec-
tion, lead to faster and much more economical procedures for the design of
suitable cooling processes The two-dimensional boundary-layer program
STAN5 reported by Crawford and Kays (1976) is used as a basis for the develop-
ment of a program which can be used with confidence by heat transfer design
engineers to calculate the heat transfer on turbine airfoil surfaces G R

A82-35337 # Development of hybrid gas turbine bucket technology.
L G Peterson, D E Hrencecin, W F Schilling, and W J Ostergren (General
Electric Co , Gas Turbine Div , Schenectady, NY) American Society of Mechani-
cal Engineers, International Gas Turbine Conference and Exhibit, 27th, London,
England, Apr 18-22, 1982. Paper 82-GT-94 10 p Members, $2 00, nonmem-
bers, $4 00 Contract No DE-AC01-80ET-17005

A program has been initiated to evaluate the feasibility of producing a compos-
ite large-scale industrial gas turbine bucket using different nickel base superal-
loys in the airfoil and dovetail sections Preliminary studies involve microstructure
and high temperature tensile test evaluation of three directionally solidified alloys
and two powder metal alloys OS nickel base alloys include MAR-M200 plus Hf,
Rene 80H and 441 (modified Rene 150) while the powder metals are low carbon
versions of Astroloy (AP1) and PA-101 Hot isostatic pressing has been used to
diffusion bond DS and powder alloys together Powder densification and bonding
take place simultaneously Three separate solution temperatures have been
used to HIP diffusion and bond each DS/powder alloy combination Subsequent
heat-treating to simulate a coating cycle and aging are being evaluated Metallur-
gical evaluation as well as high temperature tensile testing have been used to
assess bondlme cleanliness and mechanical integrity (Author)

A82-35338 # Net shape components for small gas turbine engines.
W P Schimmel and G J Quill (Williams International, Walled Lake, Ml) Ameri-
can Society of Mechanical Engineers, International Gas Turbine Conference and
Exhibit, 27th, London, England, Apr 18-22, 1982, Paper82-GT-96 9p Members.
$2 00, nonmembers, $4 00

Advanced manufacturing methods producing net shape components for both
current and next-generation high performance gas turbine engines are described
A coordinated development program is being conducted to provide near-net
shape components which will minimize machining costs, save critical materials,
and in some cases improve component performance The techniques used in-
clude the isothermal forging of titanium, titanium casting, hot isostatic pressing of
titanium powder, diffusion-bonded dual property techniques, and a diffuser case
fabrication process Emphasis is placed on the unique demands of small gas
turbine engines O C

A82-35339 # Design and investigations of a three dimensionally
twisted diffuser for centrifugal compressors. M Jansen and M Rautenberg

(Hannover, Umversitat, Hanover, West Germany) American Society of Mechani-
cal Engineers, International Gas Turbine Conference and Exhibit, 27th, London,
England, Apr 18-22, 1982, Paper 82-GT-102 9 p 8 refs Members, $2 00,
nonmembers, $4 00 Research supported by the Forschungsveremigung Ver-
brennungskraftmaschmen, Deutsche Forschungsgememschaft Contract No
SF8-61

A vaned diffuser has been designed for a 90 deg centrifugal compressor
impeller having a highly distorted exit flow distribution, where the maximum flow
angle difference across the diffuser width at the entrance is 29 deg The vane inlet
angle is matched to this flow angle distribution by imparting a three-dimensional
twist to the diffuser vanes Mappings of total pressure ratio and efficiency against
mass flow for the cases of a twisted diffuser compressor and a compressor using
a conventional, cambered vane and straight channel diffuser are compared
Twisted diffuser performance is discussed in light of detailed flow field measure-
ments both before and behind the diffuser, as well as the static pressure distribu-
tion along the diffuser O C

A82-35340 # Influence of casing treatment on the operating range of
axial compressors. J Paulon (ONERA, Chatillon-sous-Bagneux, Hauts-de-
Seme, France) and D Dehondt (Turbomeca, S A , Bordes, Pyrenees-Atlantiques,
France) American Society of Mechanical Engineers, International Gas Turbine
Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-
103 9 p 9 refs Members, $2 00, nonmembers, $4 00

A theoretical study has been conducted in order to clarify the effect of casing
treatment by cutting circular grooves on the performance of axial flow compres-
sors Rules for determining the groove depths have been established which
account for the surge margin improvement obtained in some cases and make it
possible to dismiss inefficient geometric configurations Such parameters as
groove length and position do not seem to be critical, however, optimum results
are obtained when the treated length is smaller than the chord projection on the
axis, and the groove is centered on that chord or slightly shifted upstream V L

A82-35342 # The effect of NaCI/g/ in high temperature oxidation. J
G Smeggil and N S Bornstem (United Technologies Research Center, East
Hartford, CT) American Society of Mechanical Engineers, International Gas
Turbine Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper
82-GT-106 5 p 6 refs Members, $200, nonmembers, $400

Experiments have been carried out to investigate the effect of gaseous MaCI
on the oxidation of materials used in gas turbines The materials investigated
included NiAl, Mar M-509, NX-188, Ni-10Mo, Ni-25Cr, Ni-40Cr, and Ni-40Cr-5Si
It is found that very low levels of gaseous NaCI (0 1 -100 ppm) approaching those
expected for some marine and industrial turbine applications are sufficient to
markedly increase the oxidation rate of turbine alloys and coatings, with the
magnitude of the effect related to the alloy substrate chemistry Alloys rich in
molybdenum appear to be most susceptible to this form of corrosion V L

A82-35344 # Effect of the rear stage casing treatment on the overall
performance of a multistage axial-flow compressor Y -L Gao (Shenyang
Aeroengine Co , Shenyang, People's Republic of China) and K -M Li (Shenyang
Aeroengine Research Institute, Shenyang, People's Republic of China) Ameri-
can Society of Mechanical Engineers, International Gas Turbine Conference and
Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-110 5p 10refs
Members, $2 00, nonmembers, $4 00

The effect on high speed stall margin and efficiency of tip treatment at the rear
stages of a compressor is discussed A nine-stage engine compressor was tested
in a rig with and without casing treatment on the tip sections of the last three
rotors, and another series of tests was conducted on a modified compressor with
twisted rotor blades in the rear stages The results showed that the casing
treatment of rear stages in a multistage axial-flow compressor could effectively
improve the surge margin of the compressor at high speeds The casing treat-
ment had almost no effect on the efficiency of the compressor with blades
untwisted, while at the inlet stage it mainly improved the distortion tolerance and
the performance of the compressor at low and medium speeds C D

A82-35345 # On the performance prediction of a centrifugal com-
pressor scaled up. T Mashimo (Meiji University, Kawasaki, Japan), I Ariga
(Keio University, Yokohama, Japan), T Sakai (Tokyo Science University, Tokyo,
Japan), and I Watanabe (Kanto Gakum University, Yokohama, Japan) American
Society of Mechanical Engineers, International Gas Turbine Conference and
Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-112 9 p 18 refs
Members, $2 00, nonmembers, $4 00 Research sponsored by the Dengyosha
Machine Works. Ehara Manufacturing Co , FUJI Electric Co , Hitachi, Ltd , Hitachi
Shipbuilding and Engineering Co , et al

A centrifugal compressor performance prediction method, in which each loss
generated within the compressor stage is estimated by recognizing the individual
relationship between it and the velocity distribution, the Reynolds number, and the
Mach number, was investigated over a wide range of sizes and types Three
compressors having impellers of 154, 112, and 78 mm diameters were employed
in the test, and the results were analyzed to obtain calculation formulas for the
losses By referring to unpublished test data, it was confirmed that the formulas
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could be applied to predict the performance levels of larger compressors with
impellers up to 640 mm From the results, it could be deduced that (1) the wall
friction losses and the secondary flow losses within the compressor decreased
with increase of impeller size, and (2) the leakage flow losses increased when
scaling up the compressor, even when tip clearance or blade height were held
constant C D

A82-35346 # Cryogenic turbine testing R J lannuzzelli and R E Filippi
(Air Products and Chemicals, Inc , Allentown, PA) American Society of Mechani-
cal Engineers, International Gas Turbine Conference and Exhibit, 27th, London,
England, Apr 18-22, 1982, Paper 82-GT-113 9p 8 refs Members, $200, non-
members, $4 00

Problems encountered in data acquisition during turbine machinery testing in
a cryogenic environment are discussed with reference to measurement and
sensing errors, overall data uncertainty and its implications, and surface rough-
ness effects on wheel losses It is shown that data quality can be insured by using
the power balance as an indicator of data uncertainty Data uncertainty due to
heat transfer effects can be minimized by adequately insulating the test vehicle
The measurement of temperature downstream of a turbine wheel should be
made after a flow-mixing device to avoid adverse temperature distributions which
could lead to sensing errors And, finally, computerization of the data acquisition
function can significantly reduce data uncertainty V L

A82-35348 * # A computational design method for transonic turboma-
chmery cascades. H Sobieczky (Deutsche Forschungs- und Versuchsanstalt
fur Luft- und Raumfahrt, Institut fur theoretische Stromunsgmechanik, Gottingen,
West Germany) and D S Dulikravich (NASA, Lewis Research Center, Cleve-
land, OH) American Society of Mechanical Engineers, International Gas Turbine
Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-
117 10 p 17 refs Members, $2 00, nonmembers, $400

This paper describes a systematical computational procedure to find configura-
tion changes necessary to modify the resulting flow past turbomachinery cas-
cades, channels and nozzles, to be shock-free at prescribed transonic operating
conditions The method is based on a finite area transonic analysis technique and
the fictitious gas approach This design scheme has two major areas of applica-
tion First, it can be used for design of supercritical cascades, with applications
mainly in compressor blade design Second, it provides subsonic inlet shapes
including sonic surfaces with suitable initial data for the design of supersonic
(accelerated) exits, like nozzles and turbine cascade shapes This fast, accurate
and economical method with a proven potential for applications to three-dimen-
sional flows is illustrated by some design examples (Author)

A82-35350 # A critical appraisal of some current incidence loss mod-
els for the stator and rotor of a mixed flow gas turbine. F Fairbanks (Hatfieid
Polytechnic, Hatfieid, Herts , England) American Society of Mechanical Engi-
neers, International Gas Turbine Conference and Exhibit, 27th, London, England,
Apr 18-22, 1982, Paper 82-GT-120 6p 5 refs Members, $2 00, nonmembers,
$400

Current models predicting the loss due to incidence in radial turbomachinery
are briefly reviewed, and a new incidence loss model, designated the shock loss
model, is proposed As with the other models, the shock loss model assumes a
change in the tangential components of the kinetic energy at entry but thereafter
uses only fundamental principles, obviating the difficulty of changing the definition
of the loss according to the flow conditions Analysis is carried out for the stator
blades of a radial turbine, and it is found that the shock loss model, as derived,
overestimates by approximately 80% the overall loss parameter for the stator
passage It is concluded that none of the loss models reviewed, including the
shock loss model, is satisfactory since they do not account for flow pattern in the
rotor or stator passages V L

A82-35351 # A mixed-flow cascade passage design procedure
based on a power series expansion. R A Novak and G Haymann-Haber
American Society of Mechanical Engineers, International Gas Turbine Confer-
ence and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-121 15
p 10 refs Members, $2 00, nonmembers, $4 00

A blade-to-blade design technique is presented which will quickly develop the
unique blade shape implied by the meridional-plane input specifications, which
could then be treated as a preliminary version of a final blade shape, to be
modified in accordance with the designer's perception of neglected real flow
effects The flow is assumed to be steady, two-dimensional on surfaces of revolu-
tion, nonviscous, and nonrotational The process readily gives solutions for sub-
sonic, supersonic, or mixed-flow conditions The solutions are channel solutions,
and realistic only m situations where a shock-free flow is possible Particularly for
supersonic compressor cascades, the results must be treated with caution Nu-
merous examples are given, with comparisons with experimental data and other
analytic solutions C D

A82-35352 # Development and application of a performance pre-
diction method for straight rectangular diffuser. F S Bhinder and M H
AI-Modafar (Hatfieid Polytechnic, Hatfieid, Herts , England) American Society

of Mechanical Engineers, International Gas Turbine Conference and Exhibit, 27th,
London, England, Apr 18-22, 1982, Paper B2-GT-122 5 p 7 refs Members,
$2 00, nonmembers, $4 00 Research supported by Rolls-Royce, Ltd

A brief description of a step-by-step method for predicting the performance of
straight rectangular diffuser is given The theory has been used to predict the
performance of rectangular diffusers for which comprehensive experimental data
are available and the agreement between experimental and predicted results is
very close The method is shown to be applicable over a wide range of inlet Mach
numbers, aspect ratios, and Reynolds numbers When the diffuser divergence
angle is less than 8 deg, the static pressure recovery coefficient is only slightly
dependent on the aspect ratio, provided the latter is greater than one However,
for diffuser divergence angle greater than 12, the optimum entry aspect ratio is
around unity The inlet blockage has a significant influence on the pressure
recovery for all geometical configurations, entry Mach numbers, and entry Rey-
nolds numbers C D

A82-35353 # Performance analysis of the test results on a two-stage
transonic fan C Baoshi and Z Tianyi (Shenyang Aeroengine Research Institute,
Shenyang, People's Republic of China) American Society of Mechanical Engi-
neers, International Gas Turbine Conference and Exhibit, 27th, London, England,
Apr 18-22, 1982, Paper 82-GT-123 5 p Members, $2 00, nonmembers, $4 00

Test results obtained from a two-stage fan are analyzed and the reasons for
failure to attain the design performance target are presented It was found that
the design airflow and pressure ratio of the fan were attained, but the efficiency
and stall margin were far lower than the design values The problems found in
stage one were that the design performance parameters selected on the basis
of the original tests were too high, that the partspan shroud added onto the rotor
degraded the performance and completely changed the spanwise flow field, and
that the modifications on the flowpath and chord length of the stator caused an
excessively high inlet Mach number at the stator hub, resulting in high losses and
flow separation there The high load and high incidence at the hub of the second
rotor caused higher losses and reduced the stall margin of the fan, and the stages
were inadequately matched C D

A82-35358 # Accuracy expectations for gas turbine and centrifugal
compressor performance testing T C Heard and E J Hipp (General Electric
Co , Schenectady, NY) American Society of Mechanical Engineers, International
Gas Turbine Conference and Exhibit, 27th, London, England, Apr 18-22, 1982,
Paper 82-GT-128 13 p 13 refs Members, $2 00, nonmembers, $4 00

A simple procedure for estimating instrument errors and for assessing their
influences on the final results is outlined The procedure uses the statistical
approach of first estimating the uncertainty of each measurement or piece of data
to be used, and then combining their effects in prescribed ways to estimate the
uncertainties of performance functions Probable error uncertainty is defined as
a band of such width that there is a 50 percent chance of including the true value
As an example, the p/e uncertainties are estimated for testing a gas turbine
driven compressor operating at 25,000 horsepower and at a relatively low pres-
sure ratio on natural gas Uncertainties are found for the compressor shaft power,
the gas turbine shaft power, the gas turbine heat rate, and the gas turbine and
compressor considered as a single package C D

A82-35362 # The potential impact of future fuels on small gas turbine
engines. J A Samtsbury (Pratt and Whitney Aircraft of Canada. Ltd , Longueuil,
Quebec, Canada) and P Sampath American Society of Mechanical Engineers,
International Gas Turbine Conference and Exhibit, 27th, London, England, Apr
18-22, 1982, Paper 82-GT-133 8 p 11 refs Members, $200, nonmembers,
$400

The present investigation is based on the assumption that in the not too distant
future aviation gas turbine fuels as they are known today will not be available and
that it will be necessary to accept either degraded fuels or fuels derived from
sources presently considered unconventional The investigation addresses gas
turbine fuels in general and their effect on combustion systems, giving particular
attention to small gas turbine engine combustion systems It is found that the
impact of future fuels on aircraft gas turbine engines will vary depending on
engine size and type, because of differences in fundamental design criteria, and
constraints of weight, cost, and size As a first step towards fuel conservation
pending availability of viable alternate energy sources, broadened specification
fuels with modest relaxations in aromatics, and freeze point will likely be in use
in the near term, but fuels from alternate sources will be longer term because of
the need to develop an appropriate production industry G R

A82-35363 An mviscid-viscous interaction treatment to predict the
blade-to-blade performance of axial compressors with leading edge nor-
mal shock waves. W J Calvert (National Gas Turbine Establishment, Farn-
borough, Hants, England) American Society of Mechanical Engineers,
International Gas Turbine Conference and Exhibit, 27th, London, England, Apr
18-22, 1982, Paper 82-GT-135 12 p 23 refs Members, $200, nonmembers,
$400

An mviscid-viscous interaction treatment has been developed to predict the
blade-to-blade flow in axial compressors operating with supersonic inlet condi-
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tions and a normal shock wave at inlet to the blade passage The treatment uses
both direct and inverse modes of operation for the mviscid and viscous calcula-
tions, and thus it can model the separation of the suction surface boundary layer
produced by the strong interaction with the shock wave The mviscid flow is
calculated by a time marching method and the viscous flow by integral methods
for laminar and turbulent boundary layers (Author)

A82-35366 # Application of high bypass turbofan computer simula-
tion to flight and test data processing. J F Chapier and L Levme (Avco Corp ,
Avco Lycommg Div , Stratford, CT) American Society of Mechanical Engineers,
International Gas Turbine Conference and Exhibit, 27th, London, England, Apr
18-22, 1982, Paper 82-GT-141 8 p Members, $2 00, nonmembers, $4 00

This paper describes the computer program used to compare gas turbine
engine flight and static test results with a predicted standard engine computer
simulation model The program is conceived not only for a final presentation of
engine performance, but also as a research tool to further analyze the validity of
measurements and the assumptions used in data reduction (Author)

A82-35371 # Effect of crossflows on the discharge coefficient of film
cooling holes N Hay, D Lampard, and S Benmansour (Nottingham University,
Nottingham, England) American Society of Mechanical Engineers, International
Gas Turbine Conference and Exhibit, 27th, London England, Apr 18-22, 1982,
Paper 82-GT-147 6 p 9 refs Members, $200, nonmembers, $400

Film cooling is the standard method of cooling the stator and rotor blades in
an aircraft gas turbine engine Many parameters govern film cooling perform-
ance, but the most pertinent is the 'blowing parameter', a nondimensionalized
parameter reflecting the mass flow emerging from the cooling hole Knowledge
of the discharge coefficient, Cd, of film cooling holes is vital in sizing film cooling
holes at the design stage The discharge coefficient depends both on the local
geometry and the flow conditions upstream and downstream of the hole The
effect of coolant crossflow was examined by Rohde et al (1969) No data are
available on the combined effects of mainstream and coolant crossflows The
present investigation was undertaken to provide a more extensive data base
Further data on Cd for film cooling holes have been obtained, taking into account
data on both the coolant and mainstream sides For the simpler situation of
crossflow on one side only, the data agree well with earlier published results

GR

A82-35373 * # The use of optimization techniques to design controlled
diffusion compressor blading N L Sanger (NASA, Lewis Research Center,
Cleveland, OH) American Society of Mechanical Engineers, International Gas
Turbine Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper
82-GT-149 11 p 17 refs Members, $2 00, nonmembers, $4 00
(Previously announced in STAR as N82-14094)

A82-3S374 # A practical approach to the design of multivanable con-
trol strategies for gas turbines. A M Foss (National Gas Turbine Establish-
ment, Farnborough, Hants , England) American Society of Mechanical
Engineers, Internationa/ Gas Turbine Conference and Exhibit, 27th, London, En-
gland, Apr 18-22, 1982, Paper 82-GT-150 12p 15refs Members, $2 00, non-
members. $4 00

The requirement for gas turbine engines to operate over wider ranges has
resulted in today's more sophisticated engines with multiple controls Current
control philosophy for such powerplants is to adopt separate control systems for
each of the major components However, interactions between the various con-
trol parameters involved may be large enough to degrade the transient perform-
ance of the overall system In such cases a design strategy specifically aimed at
such a system, may be better In the considered multivanable approach, a mul-
tivariable design strategy has been applied to derive a multivanable controller
According to the definition of the term, a multivanable design strategy is a
strategy which takes into account interactions in the plant to be controlled A
multivanable controller contains interaction terms in the controller The practical
application of a multivanable control scheme to an aircraft engine has been made
feasible in connection with the development of the microprocessor G R

A82-35380 # Scaling effects on leakage losses in labyrinth seals S
L K Wittig. L Dorr, and S Kim (Karlsruhe, Universitat, Karlsruhe, West Ger-
many) American Society of Mechanical Engineers, International Gas Turbine
Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-
157 5p 8 refs Members, $2 00, nonmembers, $400

The accurate prediction of leakage losses through labyrinth seals in gas turbine
engines depends largely on exact measurements As tolerance effects are impor-
tant, scaled-up models are used for experimental analysis Application to real
size engine conditions is of predominant importance Measurements in a newly
developed test section over wide pressure ranges with geometrically similar
straight-through seal models of different scale indicate that the flow coefficient
is not independent of the scale chosen In a first attempt to clarify these questions,
the results obtained from various models were correlated using Fanno-lme anal-
ysis with dimensionless integral friction coefficients The results obtained reveal

the necessity for simultaneous consideration of Reynolds and Mach-number
effects as well as relatively small geometrical deviations (Author)

A82-35383 # Dry friction damping mechanisms in engine blades. A V
Srmivasan and D G Cutts (United Technologies Research Center, East Hartford,
CT) American Society of Mechanical Engineers, International Gas Turbine Con-
ference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-162

14 p 11 refs Members, $200, nonmembers, $4 00
In the context of )et engines, significant vibration damping due to dry friction can

occur at (1) shroud interfaces of fans and (2) the platform of turbine blades fitted
with 'platform dampers' Analytical and experimental studies in regard to this
important source of nonaerodynamic damping of blade vibration are presented
in this paper Comparisons between results from analytical models and labora-
tory test data are made and discussed (Author)

A82-35384 * # The influence of Conolis forces on gyroscopic motion
of spinning blades F Sisto, A Chang, and M Sutcu (Stevens Institute of
Technology, Hoboken, NJ) American Society of Mechanical Engineers, Interna-
tional Gas Turbine Conference and Exhibit, 27th. London, England, Apr 18-22,
1982, Paper 82-GT-163 6p 5 refs Members, $2 00, nonmembers, $4 00 Grant
No NAG3-47

Turbomachine blades on spinning and precessing rotors experience gyroscopi-
cally induced instabilities and forcing With vehicle-mounted turbomachmes, ei-
ther constant or harmonic precession occurs, depending on vehicle or mount
motion Responses of uniform cantilever beams at arbitrary stagger, subjected
to the noted rotor motion, are predicted in both self-excited and forced-excitation
modes taking into account Coriolis acceleration (Author)

A82-35385 # Integrated aircraft avionics and powerplant control and
management systems. J McNamara (Rolls-Royce, Ltd , Aero Div , Bristol, En-
gland) and A G Seabndge (British Aerospace Public, Ltd , Co , Warton Div ,
Preston, Lanes , England) American Society of Mechanical Engineers, Interna-
tional Gas Turbine Conference and Exhibit, 27th, London, England, Apr 18-22,
1982, Paper 82-GT-1B5 12 p 7 refs Members, $2 00, nonmembers, $4 00

The need for integration of the powerplant, intake, and airframe in an aircraft
has long been recognized as an essential requirement for maximizing perform-
ance achievement in combat aircraft, and the emergence of highly maneuverable
and highly unstable aircraft configurations has enhanced the need for this integra-
tion In the present study of powerplant control systems, a systems approach has,
therefore, been adopted to ensure that the results obtained for an integrated
control system are truly applicable to the combined system Attention is given to
a powerplant control system configuration, the data highway system, the power-
plant control and management system, a system for the 1990's, and the benefits
provided by an ideal system It is pointed out that the optimum solution will
ultimately be dictated by the constraints and objectives of the aircraft project

GR

A82-35387 * Measurements of heat transfer coefficients on gas tur-
bine components. I - Description, analysis and experimental verification of
a technique for use in hostile environments. B Barry, A E Forest, and A J
White (Rolls-Royce, Ltd , Derby, England) American Society of Mechanical
Engineers, International Gas Turbine Conference and Exhibit, 27th, London, En-
gland, Apr 18-22, 1982, Paper 82-GT-174 9p 9 refs Members, $2 00, nonmem-
bers, $4 00 Research supported by the Ministry of Defence (Procurement
Executive)

A method of determining local convective heat transfer coefficients around
internally cooled components in a hostile flow environment is described The
method involves the measurement of the response of the wall temperature to
perturbations in the coolant flow A companion paper includes results obtained
in cascades of turbine aerofoils using refined versions of the method (Author)

A82-35388 # Measurements of heat transfer coefficients on gas tur-
bine components. II - Applications of the technique described in part I and
comparisons with results from a conventional measuring technique and
predictions R J Beacock, F G Horton, T J Kirker, and A J White (Rolls-
Royce, Ltd , Derby, England) American Society of Mechanical Engineers, Inter-
national Gas Turbine Conference and Exhibit, 27th, London, England, Apr 18-22,
1982, Paper 82-GT-175 7 p 5 refs Members, $2 00, nonmembers, $4 00 Re-
search supported by the Ministry of Defence (Procurement Executive)

A82-35389 * # NASA research in aircraft propulsion. M A Beheim
(NASA, Lewis Research Center, Cleveland, OH) American Society of Mechani-
cal Engineers, International Gas Turbine Conference and Exhibit, 27th, London,
England, Apr 18-22, 1982. Paper 82-GT-177 10 p Members. $2 00, nonmem-
bers, $4 00
(Previously announced in STAR as N82-13146)

A82-35390 # HC and CO emission abatement via selective fuel injec-
tion D W Bahr (General Electric Co , Aircraft Engine Business Group, Cmcm-
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nati, OH) American Society of Mechanical Engineers, International Gas Turbine
Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-
178 9 p 5 refs Members, $200, nonmembers, $400

The results of investigations to develop carbon monoxide (CO) and unburned
hydrocarbons (HC) abatement methods for use in aircraft turbofan engines are
reviewed Specifically, the use of selective fuel injection patterns at ground idle
operating conditions in CF6 engines was assessed and evolved in combustor and
engine tests These fueling patterns were obtained by valving fuel to selected
combinations of fuel nozzles at idle, rather than to the full complement of engine
fuel nozzles, and were intended to provide localized fuel-air ratio enrichment
within the combustor annulus In addition to the effects of such fueling patterns
on HC and CO levels, their effects on engine performance at starting, sub-idle,
and idle conditions were determined The use of repetitive clusters of fueled
nozzles around the combustor annulus was determined to provide the best over-
all emission abatement, performance, and operational characteristics

(Author)

A82-35391 # Status report of the USAF's Engine Model Derivative
Program. M S Coalson (USAF, Wright-Patterson AFB, OH) American Society
of Mechanical Engineers, International Gas Turbine Conference and Exhibit, 27th,
London, England, Apr 18-22, 1982, Paper 82-GT-183 9 p Members, $200,
nonmembers, $4 00

An investment strategy, known as the Engine Model Derivative Program has
resulted in the prototype development of a new fighter engine, a new turboprop
engine, and promises the future development of a second fighter engine The
rationale for prototype, rather than full-scale development is presented and a
brief overview of the F101 derivative fighter engine, XT56-100 and F100 ad-
vanced derivative is described (Author)

A82-35392 # Demonstration of ceramic hot-section static compo-
nents in a radial flow turbine J P Arnold, W McGovern (U S Army, Mobility
Equipment Research and Development Command, Fort Belvoir. VA), J C
Napier, and A P Batakis (Solar Turbines, Inc , San Diego, CA) American Society
of Mechanical Engineers, International Gas Turbine Conference and Exhibit, 27th,
London, England, Apr 18-22, 1982, Paper 82-GT-184 6 p 9 refs Members,
$2 00, nonmembers, $4 00 Army-sponsored research

Ceramic hot-section turbine components allow higher temperature tor up-rated
power and improved fuel economy The methodology used in arriving at a suc-
cessful 200-hr engine demonstration of an all ceramic nozzle is presented along
with current progress in demonstrating the remaining ceramic hot-section static
components (Author)

A82-35394 # A stage-by-stage dual-spool compression system mod-
eling technique. M W Davis, Jr (Sverdrup Technology, Inc , Arnold Air Force
Station, TN) American Society of Mechanical Engineers, International Gas Tur-
bine Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper
82-GT-189 11 p 16 refs Members, $2 00, nonmembers, $4 00

Mathematical compressor models are major tools used in resolving engine
problems and evaluating the influence of compressor modifications on perform-
ance and stability This paper discusses the development of a one-dimensional,
time-dependent, dual-spool, stage-by-stage compression system mathematical
model and its application to a current compression system The dual-spool model
was constructed by extending a current single-spool modeling technique to in-
clude dual-spool compression systems To improve the numerical stability char-
acteristics of the compressor modeling technique, the dual-spool model was
formulated using MacCormack's (1969) explicit differencing scheme and a
method of characteristics boundary treatment The dual-spool model was applied
to a current compression system, and several types of planar destabilizing distur-
bances were studied to determine their effect on compression system stability
Model predictions were validated against experimental data whenever possible

(Author)

A82-35396 # TURBOTRANS - A programming language for the per-
formance simulation of arbitrary gas turbine engines with arbitrary control
systems. J R Palmer (Cranfield Institute of Technology, Cranfield, Beds , En-
gland) and C -2 Van (Shenyang Aeroengine Research Institute, Shenyang, Peo-
ple's Republic of China) American Society of Mechanical Engineers,
International Gas Turbine Conference and Exhibit, 27th, London, England, Apr
18-22, 1982, Paper82-GT-200 8 p 8 refs Members, $2 00, nonmembers, $4 00

TURBOTRANS is a new computer program, written in FORTRAN IV and imple-
mented on various computers, which satisfies the requirements of flexibility, ac-
curacy, ease of use, and suitability The component performance, steady-state
performance simulation, and transient performance simulation are analyzed The
configuration of the gas turbine engine and control system can be described in
the program by using codewords corresponding to the various components and
processes of both engine and control systems A flow diagram of TURBOTRANS
and a brief description of the function of each main subroutine are given Illustra-
tions of the program's capabilities are presented C D

A82-35398 # Aeropropulsion research for the U.S Army R E Single-
ton (U S Army, Research Office, Research Triangle Park, NC) American So-
ciety of Mechanical Engineers, International Gas Turbine Conference and Exhibit,
27th, London, England. Apr 18-22, 1982, Paper 82-GT-203 11 p 20 refs Mem-
bers, $2 00, nonmembers, $4 00

Examples are presented of U S Army-supported research in aeropropulsion
static and rotating component design and manufacture, with emphasis on
anticipated improvements in engine reliability, life cycle costs, and fuel consump-
tion The investigations extend to centrifugal flow compressor rotors and variable
area nozzles, counterflow film-cooled combustors, felt-ceramic liner annular
combustor concept development, turbine blade thermal barrier coatings, gear
tooth dynamics, turbine seals, such advanced ceramics as silicon nitride, and
polyimide composite fan blades O C

A82-35400 # Adaptive fuel control feasibility investigation for heli-
copter applications T Morrison, R D Zagranski (Chandler Evans, Inc , West
Hartford, CT), and J J Howlett (United Technologies Corp , Sikorsky Aircraft
Div , Stratford, CT) American Society of Mechanical Engineers, International
Gas Turbine Conference and Exhibit, 27th, London, England, Apr 18-22, 1982,
Paper 82-GT-205 11 p Members, $2 00, nonmembers, $4 00

A United States Army-sponsored, computer-aided study of a twin engine heli-
copter is being conducted to determine the feasibility of incorporating into the
engine microprocessor-based control system, airframe signals and control
strategies that improve helicopter capability Investigations are considering on-
line changes to the control characteristics which adapt to abnormal engine opera-
tion due, for example, to engine deterioration, surge or failure The anticipation
of power recovery from a split needle condition is accomplished with rotor speed
feedback, which allows increased transient load factors and improved handling
qualities in maneuvering flight An improvement in torsional damping is achieved
with software filters which reduce the dependence of the drive tram stability on
the blade lag dampers (Author)

A82-35401 # Local heat transfer to staggered arrays of impinging
circular air jets A I Behbaham and R J Goldstein (Minnesota, University,
Minneapolis, MN) American Society of Mechanical Engineers, International Gas
Turbine Conference and Exhibit. 27th, London, England, Apr 18-22, 1982, Paper
82-GT-211 7p 16 refs Members, $2 00, nonmembers, $4 00

Measurements are made of the local heat transfer from a flat plate to impinging
arrays of staggered circular air |ets Fluid from the spent jets is constrained to
flow out in one direction Two different |et-to-jet spacmgs, 4 and 8 jet diameters,
are employed The parameters that are varied include |et-onfice-plate to impinge-
ment-surface spacing and |et Reynolds number Local heat transfer coefficients
vary periodically both in the flow direction and across the span with high values
occurring at stagnation regions Stagnation regions of individual jets as deter-
mined by local heat transfer coefficients move further in the downstream direction
as the amount of crossflow due to upstream jet air increases Local heat transfer
coefficients are averaged numerically to obtain spanwise and streamwise-span-
wise averaged heat transfer coefficients (Author)

A82-35402 # Acquisition of F-100/37 high pressure compressor en-
trance profiles. D C Rabe, W W Copenhaver, and M S Perry (USAF, Aero
Propulsion Laboratory, Wright-Patterson AFB, OH) American Society of Me-
chanical Engineers, International Gas Turbine Conference and Exhibit, 27th, Lon-
don, England, Apr 18-22, 1982, Paper 82-GT-215 5p 6 refs Members, $2 00,
nonmembers, $4 00

A transportable automatic data acquisition system to obtain high pressure
compressor entrance profiles in an F-100 Series 3 gas turbine engine is de-
scribed The system was developed, assembled, and tested at Wright-Patterson
Air Force Base and transported to a remote location for implementation in a sea
level engine test Acquisition of data was controlled through a Hewlett Packard
Model 9825T desktop calculator, preprogrammed to display airflow data in engi-
neering units during the test Entrance profiles of total and static pressure, tem-
perature, and flow angle for two axial locations are presented A wedge probe
sensing element was positioned at 12 radial locations by remote traversing mech-
anisms to obtain these profiles For a total pressure range of 18 to 46 psia (0 13
to 0 32 MPa), acquisition uncertainties in static and total pressure were reduced
to below + or - percent of measured values by optimizing data system component
uncertainties (Author)

A82-35404 # Advanced turboprop engines for long endurance naval
patrol aircraft R Hirschkron and R H Davis (General Electric Co , Aircraft
Engine Business Group, Lynn, MA) American Society of Mechanical Engineers,
International Gas Turbine Conference and Exhibit, 27th, London, England, Apr
18-22, 1982, Paper 82-GT-217 7 p Members. $2 00, nonmembers, $4 00 Navy-
sponsored research

Long endurance naval patrol aircraft of the future will require more efficient
advanced turboprop powerplants Engines used in this kind of application will
have performance requirements emphasizing prolonged endurance and very low
specific fuel consumption for cruise and part-power loiter operation Regenera-
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live, regenerative/mtercooled and advanced conventional cycle screening stud-
ies were earned out to select the cycle pressure ratio and turbine temperature
for each type, considering the effects on installed performance and weight De-
sign and cycle choices were studied in each engine category including recupera-
tor types, effectiveness, pressure drop, bypass bleed and variable area turbine
nozzle The engine characteristics of each type were then compared using a
representative mission The advanced conventional engine showed the largest
potential, the regenerative second and the regenerative/mtercooled the least
promise for lower installed fuel consumption and improved mission performance

(Author)

A82-35409 * # The effect of rotor blade thickness and surface finish on
the performance of a small axial flow turbine R J Roelke (NASA, Lewis
Research Center, Cleveland, OH) and J E Haas (U S Army, Propulsion Labora-
tory, Cleveland, OH) American Society of Mechanical Engineers, International
Gas Turbine Conference and Exhibit, 27th, London, England, Apr 18-22, 1982,
Paper 82-GT-222 6 p 9 refs Members, $2 00, nonmembers, $4 00
(Previously announced in STAR as N82-13114)

A82-3S411 # Effect of impeller extended shrouds on centrifugal com-
pressor performance as a function of specific speed. L Sapiro American
Society of Mechanical Engineers, International Gas Turbine Conference and
Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-228 11 p Mem-
bers, $2 00, nonmembers, $4 00

Centrifugal compressors for gas compression applications usually employ low-
pressure ratio, backward-swept impellers with vaneless diffusers To increase
the compressor flow range and speed, impeller blades are occasionally trimmed,
resulting in an extended shroud configuration The effect of extended front and
back impeller shrouds on the performance of centrifugal compressors with vane-
less diffusers, and the variation of this effect as a function of specific speed, is
thus of concern and is the subject of this paper An investigation was carried out
on two backward-swept shrouded impellers of common blade tip and inducer hub
diameters, but different inducer tip diameters (corresponding to low and high
specific speeds), with the front and back shrouds extending 20 percent above the
blade's outside diameter (Author)

A82-35412 # The calculation of deviation angle in axial-flow com-
pressor cascades. L C Wang (Nanjing Aeronautics Institute, Nanjing, People's
Republic of China), R Hethenngton (Cranfield Institute of Technology, Cranfield,
Beds , England), and A Goulas American Society of Mechanical Engineers,
International Gas Turbine Conference and Exhibit, 27th, London, England, Apr
18-22, 1982, Paper 82-GT-230 6 p 17 refs Members, $200, nonmembers,
$400

The deviation angles of axial flow compressor cascades have been predicted
by solving the Reynolds averaged fully turbulent Navier-Stokes equations A finite
element method has been used To close the problem an algebraic eddy viscosity
turbulent model has been chosen The introduction of the idea of vorticity to the
governing equation enables the establishment of a relation between the entropy
and the vorticity fields, and the vorticity transport differential equation in the
stream function-vorticity method is replaced by a differential operation A series
of calculations have been carried out to examine the influence of cascade geome-
try on the deviation angle Very good agreement has been obtained for small
angles of incidence with the correlations produced by NASA and using Carter's
rule Good agreement has also been shown for the variation of deviation angle
with the angle of incidence with the experimental data of Felix and Emery, as well
as for the distribution of the pressure coefficient along the blade axial chord

(Author)

A82-35413 # Transient vibration of high speed lightweight rotor due
to sudden imbalance M Sakata (Tokyo Institute of Technology, Tokyo, Japan),
H Ohnabe (Ishikawajima-Harima Heavy Industries Co, Ltd , Tanashi. Tokyo,
Japan), and T Aiba American Society of Mechanical Engineers, International
Gas Turbine Conference and Exhibit, 27th, London, England, Apr 18-22, 1982,
Paper 82-GT-231 8p 11 refs Members, $2 00. nonmembers, $4 00

A transient vibration analysis is carried out on a flexible disk-flexible shaft
system or rigid disk-flexible shaft system subjected to a sudden imbalance which
is assumed to represent the effect of blade loss Galerkm's method is used to
solve the basic equation governing a rotating flexible disk, and the equation of
motion of the rotor system is numerically solved using the Runge-Kutta method
A model rotor with a blade loss simulator is examined, and shaft vibrations are
measured Por subcritical blade loss or sudden increase of imbalance, the max-
imum amplitude increases with disk flexibility and the analysis with cycloidal front
step-type imbalance increase predicts larger peak values in the response curves
than that with unit step balance increase O L G

A82-35415 # Experimental evaluation of squeeze film supported flex-
ible rotors M D Rabmowitz (SCITEC Corp , Sydney, Australia) and E J Hahn
(New South Wales, University, Kensington, Australia) American Society of Me-
chanical Engineers, International Gas Turbine Conference and Exhibit, 27th, Lon-

don, England, Apr 18-22, 1982, Paper 82-GT-233 10p 15refs Members, $2 00,
nonmembers, $4 00 Research supported by the Australian Research Grants
Committee

This paper describes the experimental investigations which were conducted to
verify existing theoretical vibration amplitude predictions for centrally preloaded,
squeeze film supported flexible rotors The influence of measurement errors and
operating condition uncertainties are quantified The agreement between theory
and experiment was excellent, and it is shown that any discrepancy can be
explained in terms of errors in determining the mean lubricant viscosity and the
orbit magnitudes Hence, for the range of parameters investigated, the theoretical
model and predictions therefrom are validated (Author)

A82-35418 # Next generation turboprop gearboxes. W L Mclntireand
D A Wagner (General Motors Corp , Detroit Diesel Allison Div , Indianapolis, IN)
American Society of Mechanical Engineers, International Gas Turbine Confer-
ence and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-236 9
p 7 refs Members, $2 00, nonmembers, $4 00

A new generation of fuel-efficient turboprop propulsion systems is under con-
sideration now that fuel is a significant portion of the direct operating cost of
aircraft Systems in the 5000- to 15,000-hp (3730- to 11,185-kW) range that use
conventional propellers or the new propfan are being studied Reduction gearing
for this next generation of turboprops is of significant interest due to new require-
ments for cruise speed life, and reliability Detroit Diesel Allison's past experience
with the T56 family of turboprop reduction gearboxes is recounted Probable
requirements of the next generation of reduction gearboxes are discussed since
new requirements for gearboxes combined with past experience should deter-
mine the profile of the next generation of gearboxes A discussion of gearbox
general arrangement and its impact on airframe installation is included, along with
comments on reduction ratio, gear arrangement, accessory drives, reliability
goals, and probable technology needs (Author)

A82-3542S # Engine experience of turbine rotor blade materials and
coatings. F N Davis and C E Grmnell (Rolls-Royce, Ltd . Coventry, England)
American Society of Mechanical Engineers, International Gas Turbine Confer-
ence and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-244 9
p 9 refs Members, $2 CO, nonmembers, $4 00

Corrosion resistance of hot end components was evaluated on Rolls-Royce
industrial and marine gas turbines Early materials and coatings assessment trials
were performed, and extended cyclic running of up to 2500 hours for a Single test
was carried out to assess component reliability and various material/coating
combinations Results of cyclic running under agressive conditions suggest the
need for two layer coating systems The change from wrought Nimonic alloys to
cast superalloys for turbine rotor blades has produced a marked increase in
corrosion resistance, and to date, platinum alummide has demonstrated best
overall protection characteristics and can be standardized for production en-
gines D L G

A82-3S426 Heat transfer measurements of a transonic nozzle
guide vane. M R Litchfield (National Gas Turbine Establishment, Farnborough,
Hants . England) and R J G Norton (Rolls-Royce, Ltd , Aero Div , Derby. En-
gland) American Society of Mechanical Engineers, International Gas Turbine
Conference and Exhibit, 27th. London, England. Apr 18-22, 1982, Paper 82-GT-
247 10 p 12 refs Members, $2 00, nonmembers, $4 00

The heat transfer and aerodynamic characteristics of a turbine nozzle guide
vane with a supersonic exit velocity have been measured in a transient cascade
facility The vane possesses a convergent-divergent passage, and this, together
with a low trailing edge wedge angle, is seen to control the supersonic flow
efficiently at design conditions Heat transfer measurements have been taken on
both suction and pressure surfaces On the suction surface, transition is marked
by a rapid increase in heat transfer, whereas on the pressure surface a slow
increase in heat transfer indicates the gradual onset of turbulence The measure-
ments also indicate possible relammarisation of the suction surface boundary
layer at the impingement of the trailing edge shock Predictions are presented of
aerodynamic flow, using an mviscid time-marching calculation, and heat transfer,
using a differential method applied to the vane surface (Author)

A82-35429 # An advanced helicopter engine control system. A F
Saunders (Dowty and Smiths Industries Controls, Ltd . Cheltenham, Glos , En-
gland) American Society of Mechanical Engineers, International Gas Turbine
Conference and Exhibit, 27th, London, England. Apr 18-22. 1982, Paper 82-GT-
250 12 p Members, $200, nonmembers, $400

A full-authority digital engine control and intelligent cockpit command box has
been designed and developed in order to (1) demonstrate continued improve-
ment in 1C technology, with its associated increases in computing power, (2)
employ control laws more relevant to electronic control, thereby obviating precise
fuel metering by a hydromechanical unit, and (3) significantly improve engine and
system performance monitoring methods The control system described has
undergone successful engine tests with a GEM helicopter engine, and is sched-
uled to be tested in prototype form aboard a Lynx military helicopter O C
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A82-35430 # An approach to software for high integrity applications
W C Dolman and J P Parkes (Lucas Aerospace, Ltd . Birmingham, England)
American Society of Mechanical Engineers, International Gas Turbine Confer-
ence and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper 82-GT-251 10
p Members, $2 00, nonmembers, $4 00

This paper outlines one approach taken in designing a software system for the
production of high quality software for use in gas turbine control applications
Central to the approach is a special control language with its inherent features
of visibility, reliability and testability, leading to a software system which can be
applied to applications in which the integrity of the units is of prime importance
The structure of the language is described together with the method of application
in the field of aircraft gas turbine control The provision of documentation au-
tomatically is an integral part of the system together with the testing procedures
and test documentation A description of how these features are combined into
the total software system is also given (Author)

A82-35432 # Ceramic components for automotive and heavy duty
turbine engines - GATE and AGT 100. H E Helms and J A Byrd (General
Motors Corp , Detroit Diesel Allison Div , Indianapolis, IN) American Society of
Mechanical Engineers, International Gas Turbine Conference and Exhibit, 27th,
London, England, Apr 18-22, 1982, Paper 82-GT-253 10 p 9 refs Members,
$2 00, nonmembers, $4 00

Detroit Diesel Allison is actively applying advanced ceramic materials to com-
ponents in gas turbine engines Silicon carbide, silicon nitride, aluminum silicate,
lithium aluminum silicate, and mullite are materials being used in various compo-
nents in both the DDA GT 404-4 and AGT 100 engines Approximately 9400 hr
of ceramic component operating time in the GT 404 engine has been ac-
cumulated, and design, component processing, proof testing, and engine testing
experience have begun to show the applicability of ceramic materials in produc-
tion engines Material variability, processing procedures, strength characteriza-
tion, and nondestructive evaluations are emerging as critical but controllable
factors Ceramic components offer the potential of significant fuel consumption
improvements in gas turbine engines for vehicles and other applications

(Author)

A82-35433 # The influence of engine characteristics on patrol air-
craft life cycle cost optimization. A J Schuetz (Lockheed-California Co ,
Burbank, CA) American Society of Mechanical Engineers, International Gas
Turbine Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper
82-GT-256 6 p Members, $2 00, nonmembers, $4 00

Peacetime utilization is postulated in an estimation of the engine duty cycle of
a novel, land-based patrol aircraft, whose propulsion system incorporates high-
speed turboprop engines and whose flight profile is that of the antisubmarine
mission It is determined that, where aircraft design has been optimized for mini-
mum takeoff gross weight and life cycle costs, performance requirements and
design constraints circumscribe the optimization process to the extent that the
same point design is obtained for the takeoff weight and life cycle cost criteria
Engine cost contribution to overall life cycle costs is examined, and the sensitivity
of aircraft optimization to such aircraft characteristics as specific fuel consump-
tion, length, diameter and cost is analyzed It is found that specific fuel consump-
tion is the most significant engine characteristic O C

A82-35436 # Cycle considerations for tactical fighters in the early
1990's. H D Snyder (United Technologies Corp , Pratt and Whitney Aircraft
Group, West Palm Beach, FL) American Society of Mechanical Engineers,
International Gas Turbine Conference and Exhibit, 27th, London, England, Apr
18-22, 1982, Paper82-GT-259 5p 6 refs Members, $2 00, nonmembers, $4 00

The possibility of a new tactical fighter for the 1990s is considered, and various
aspects of such a fighter are discussed, including maneuverability, avionics, ta-
keoff and landing, observables, supersonic persistence, and range A probable
peacetime training syllabus is set out It is concluded that a |et cycle is preferable
than a fan cycle in such an aircraft, and that combustor inlet temperatures will
be increased for maneuverability and supersonic persistence The overall engine
pressure ratio will be moderate (18-22) and the engine pressure ratio will be high
(3 5-4 5) The engine will probably have a two-dimensional reversing/vectoring
nozzle and the radar cross section of the inlet will be reduced A longer engine
development cycle will be necessary to improve engine capability, while also
improving operability, reliability, and maintainability C D

A82-35446 # Performance improvement features of General Electric
turbofan engines. D J Lennard and W A Faschmg (General Electric Co,
Cincinnati, OH) American Society of Mechanical Engineers, International Gas
Turbine Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper
82-GT-270 7 p 10 refs Members, $2 00, nonmembers, $4 00

Turbofan engine performance improvement features are presented, for en-
gines already in operation and those currently undergoing development, with
attention to fuel consumption reduction Several of the performance improvement
features incorporated have emerged from the NASA Engine Component Im-
provement program, and include fan, compressor, and high and low pressure

turbine clearance modifications Fan and exhaust nozzle aerodynamics improve-
ments, reduced flowpath losses, and high efficiency turbine cooling are dis-
cussed The evolutionary process of feature incorporation has yielded a specific
fuel consumption improvement in the CF6-80C engine of 8% over the original
CF6-50 design O C

A82-35447 * # Interim review of the Energy Efficient Engine /E3/ Pro-
gram. W B Gardner, W Hannah, and D E Gray (United Technologies Corp ,
Commercial Products Div , East Hartford, CT) American Society of Mechanical
Engineers, International Gas Turbine Conference and Exhibit, 27th, London, En-
gland, Apr 18-22, 1982, Paper 82-GT-271 10 p 12 refs Members, $2 00. non-
members, $4 00 NASA-sponsored research

The NASA-sponsored Energy Efficient Engine (E3) Program, which is now in
its fourth year, is assessed from the viewpoint of one of its research contractors
Attention is given to the development status of the shroudless fan, segmented
combustor and exhaust mixer components which are encompassed by the pro-
gram The shroudless fan blades are two-thirds hollow for lightness, and are
fabricated by means of plies and cores subiected to hot isostatic pressing diffu-
sion bonding The combustor's segmented liner is cast from turbine blade materi-
als Exhaust mixer flow visualization tests are described Consideration is given
to the effects of integrating the technology described with the low and high
pressure advanced turbines whose development is also part of the E3 program

OC

A82-35448 * # NASA ECI programs - Benefits to Pratt and Whitney
engines. W O Gaffin (United Technologies Corp, Pratt and Whitney Aircraft
Group, East Hartford, CT) American Society of Mechanical Engineers, Interna-
tional Gas Turbine Conference and Exhibit, 27th, London, England, Apr 18-22,
1982, Paper 82-GT-272 8 p 5 refs Members, $2 00. nonmembers, $4 00
NASA-sponsored research

Proprietary research conducted under the NASA-sponsored Engine Compo-
nent Improvement program is shown to have advanced the state of such compo-
nent technologies as thermal barrier coatings, ceramic seal systems, advanced
turbine clearance control, and JT9D engine fan design In addition, the tests
conducted have demonstrated the advantages of updated cooling, sealing and
aerodynamic designs in the high pressure turbine and compressor of the JT8D
engine These technological advances are being transferred to such novel engine
configurations as the PW2037 and NASA Energy Efficient Engine Attention is
given to the results of the thermal coating refinement tests of convectively cooled
vanes, and to the development of a single shroud fan design applicable to the
JT9D and next-generation engines O C

A82-35450 * # Progress in the development of energy efficient engine
components R W Bucy (General Electric Co , Cincinnati. OH) American
Society of Mechanical Engineers, International Gas Turbine Conference and
Exhibit, 27th. London, England, Apr 18-22, 1982, Paper 82-GT-275 7 p 8 refs
Members, $2 00, nonmembers, $4 00 Contract No NAS3-20643

Component test results are presented for the NASA Energy Efficient Engine
program, whose design goals relative to the CF6-50C reference engine include
a 12% reduction in specific fuel consumption, 5% reduction in direct operating
costs, and 50% reduction in specific fuel consumption deterioration rate over the
course of commercial service Emphasis is placed on the engine's high pressure
compressor, which has a design pressure ratio of 23 1, and has completed a
series of component tests whose resulting configuration is expected to meet all
major objectives of the program Descriptions are given of the core engine and
integrated core/low spool tests, and system test benefits are discussed Atten-
tion is given to the design features of the engine's double annular combustor, high
and low pressure air turbines, and scale model exhaust mixer O C

A82-35453 # Material and process impact on aircraft engine designs
of the 1990's. R A Sprague (GE Material and Process Technology Laboratories,
Cincinnati, OH) American Society of Mechanical Engineers, International Gas
Turbine Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper
82-GT-278 10 p Members, $2 00, nonmembers. $4 00

Major material and process technology areas are discussed in terms of their
impact on future engine performance Airfoil materials development will concen-
trate on enhancing high temperature mechanical properties New single-crystal
or eutectic alloys, and overlay and/or thermal barrier coatings will permit in-
creases of up to 250 F in allowable metal temperature capability Increases in
turbine inlet temperature and the desire to reduce engine weight and life cycle
costs will drive disk material development toward attainment of higher tensile,
creep, and fatigue strengths through development of dual-property disks, which
combine new alloy compositions with novel processing techniques, and by in-
creased application of polymeric composites Rapid solidification plasma deposi-
tion technology promises to permit fabrication of complex, multialloy structural
parts with improved mechanical properties and environmental resistance Defini-
tion of new laboratory testing procedures and analyses will lead to better man-
agement of life cycle costs through enhanced materials utilization C D
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A82-35454 # Investigation of the transonic calibration characteris-
tics of turbine static pressure probes. R W Langford. K R Keeley. and N
B Wood (Central Electricity Generating Board, Central Electricity Research
Laboratories, Leatherhead, Surrey, England) American Society of Mechanical
Engineers, International Gas Turbine Conference and Exhibit, 27th, London, En-
gland, Apr 18-22, 1982, Paper 82-GT-280 9 p 12 refs Members. $2 00, non-
members. $4 00

Measurement of static pressure in transonic turbines is made difficult because
of the need to use probes with substantial support stems in the measurement
Diane, enabling them to traverse in the confined axial spaces between blade
rows Problems arise because of shock interactions with the probes and the close
proximity of shock-reflecting surfaces Tests show that the calibration can de-
pend on the proportion of probe support immersed in trv. .ransonic flow The wind
tunnel gives only partial representation of the turbine transonic flow field, but by
using turbine measured and computed static pressures the most representative
calibration is selected (Author)

A82-35455 # Solution to a bistable vibration problem using a plain,
uncentrahzed squeeze film damper bearing. J A Palladmo and T W Gray
(General Electric Co , Aircraft Engine Business Group, Lynn, MA) American
Society of Mechanical Engineers, International Gas Turbine Conference and
Exhibit, 27th, London, England, Apr 18-22, 1982. Paper 82-GT-281 9 p 5 refs
Members, $2 00, nonmembers, $4 00

A study was carried out to investigate vibration related problems, namely cabin
noise and high engine vibration levels, encountered during service introduction of
an upgraded turboiet engine having a three-bearing support system with an
overhung turbine The problem was found to be due to an interaction between a
rotor mode and a stater mode through bearing clearance, and it was proposed
to use a plain, uncentralized, squeeze film damper to lower the turbine rotor
critical speed and to eliminate the interaction between the rotor and stator modes
It is shown that with this design, the turbine critical speed is reduced to 25-30%
of the rate speed, corresponding to a 50% reduction in the critical speed, and
eliminates the bistable vibration The effects of the exhaust system weight on the
engine vibration and cabin noise are also discussed V L

A82-35456 * # Structural dynamics of shroudless, hollow, fan blades
with composite m-lays R A Aiello, M S Hirschbem.and C C Chamis(NASA,
Lewis Research Center, Cleveland. OH) American Society of Mechanical Engi-
neers, International Gas Turbine Conference and Exhibit, 27th, London, England,
Apr 13-22, 1982, Paper 82-GT-284 7p Members. $2 00, nonmembers, $4 00
(Previously announced in STAR as N82-22266)

A82-35457 # The effect of journal misalignment on the oil-film forces
generated in a squeeze-film damper R A Cookson (Cranfield Institute of
Technology, Cranfield, Beds , England), X H Feng (Chinese Aeronautical Estab-
lishment, Aero-Gas Turbine Research Institute, Bei|ing, People's Republic
of China), and S S Kossa (Military Technical College, Cairo, Egypt)
American Society of Mechanical Engineers, International Gas Turbine
Conference and Exhibit, 27th, London, England, Apr 18-22, 1982, Paper
82-GT-285 5p 8 refs Members, $2 00, nonmembers, $4 00

The effect of journal misalignment in a two-land, squeeze-film damper on the
oil-film pressure distribution and the resulting oil-film forces is investigated using
a finite-difference technique implemented in a FORTRAN 1V computer program
It is found that the effect of misalignment can lead to a significant increase in the
transmission of unbalance force through the oil film This effect becomes more
pronounced in the case of large ratio of land-length to radial clearance, large level
of unbalance, or large bearing orbit Although at this stage there is no clear
indication of the range of operating conditions wherein allowance for misalign-
ment should be made, a threshold of 0 0005 radians has been adopted in a
current theoretical study into the effectiveness of uncentralized squeeze-film
dampers V L

A82-35462 * # Engine dynamic analysis with general nonlinear finite
element codes. II - Bearing element implementation, overall numerical
characteristics and benchmarking. J Padovan, M Adams, P Lam (Akron,
University, Akron, OH), D Fertis, and I Zeid (Northeastern University, Boston,
MA) American Society of Mechanical Engineers, International Gas Turbine Con-
ference and Exhibit, 27th, London. England, Apr 18-22, 1982, Paper 82-GT-292

9p 12 refs Members, $2 00, nonmembers, $4 00 Grant No NsG-3283
Second-year efforts within a three-year study to develop and extend finite

element (FE) methodology to efficiently handle the transient/steady state re-
sponse of rotor-bearmg-stator structure associated with gas turbine engines are
outlined The two mam areas aim at (1) implanting the squeeze film damper
element into a general purpose FE code for testing and evaluation, and (2)
determining the numerical characteristics of the FE-generated rotor-bearmg-sta-
tor simulation scheme The governing FE field equations are set out and the
solution methodology is presented The choice of ADINA as the general-purpose
FE code is explained, and the numerical operational characteristics of the direct
integration approach of FE-generated rotor-bearmg-stator simulations is deter-

mined, including benchmarking, comparison of explicit vs implicit methodologies
of direct integration, and demonstration problems C D

A82-3S463 # Ceramic turbine housings. A F McLean (Ford Motor Co ,
Dearborn, Ml) American Society of Mechanical Engineers, International Gas
Turbine Conference and Exhibit, 27th, London, England, Apr 18-22, 1982. Paper
82-GT-293 10 p 12 refs Members, $2 00, nonmembers, $4 00 Research sup-
ported by the U S Department of Energy and DARPA

A development program aimed at the application of ceramics to automotive gas
turbine engine inner housings is described After a review of the design concepts
considered, and the comparison of candidate ceramic designs with conventional
sheet metal or cast iron structures for internal hot gas transition ducts, considera-
tion of the properties of reaction bonded silicon nitride, reaction bonded silicon
carbide, and lithium aluminum silicate (LAS) led to the selection of LAS because
of its low bulk thermal expansion characteristics Forming processes such as slip
casting and glass forming are considered, along with thermal and mechanical
problems that inhere in such large ceramic components The performance poten-
tial of ceramic turbine housings is established in light of the engine and rig tests
evaluated O C

A82-35465 # A procedure for evaluating fuel composition effects on
combustor life H L Foltz and M J Kenworthy (General Electric Co , Advanced
Engineering and Technology Programs Dept, Cincinnati, OH) American Society
of Mechanical Engineers, International Gas Turbine Conference and Exhibit, 27th,
London, England, Apr 18-22, 1982, Paper 82-GT-296 6 p 6 refs Members,
$2 00, nonmembers, $4 00 Contract No N00140-80-C-2269

A generalized method is presented for estimating the effects of fuel composi-
tion on liner life This method avoids the detailed temperature and stress distribu-
tion calculations required when using conventional cyclic material property
charts The simplified approach became possible when it was found that cyclic
life ratios due to fuel change were very similar when correlated with a convenient
temperature parameter that had already been used in the past to correlate fuel
composition with metal temperature change This life ratio was found to be rela-
tively independent of (1) the peak temperature existing with the base fuel, (2) the
coolant temperature, and (3) the actual detailed stress calculation A trend of
increased life ratio effect at longer cyclic lives for crack initiation was found This
trend can be incorporated into life ratio estimates from the prepared curves by
using the actual observed service life without the need for a calculated absolute
life (Author)

A82-35469 # Heat transfer optimised turbine rotor blades - An ex-
perimental study using transient techniques. J H Nicholson. A E Forest
(Rolls-Royce, Ltd , Derby, England), M L G Oldfield, and D L Schultz (Oxford
University, Oxford, England) American Society of Mechanical Engineers, Inter-
national Gas Turbine Conference and Exhibit, 27th, London, England, Apr 18-22,
1982, Paper 82-G7-304 11 p 10 refs Members, $2 00, nonmembers, $4 00

Conventionally, high pressure turbine bladmg is optimized for aerodynamic
performance without any film cooling applied to the surfaces of the blades It is
considered that modern boundary layer prediction techniques are now sufficiently
accurate to allow the heat transfer to be considered at the profile design stage
Two turbine rotor profiles were designed, each with a heat-transfer-optimised
pressure surface, and a detailed experimental study using transient techniques
in the Oxford cascade tunnel was made The results show that significant reduc-
tions in pressure surface heat transfer can be achieved by boundary layer optimi-
zation without compromising the aerodynamic efficiency of the blades A
description of the profiles is given, together with transfer rate measurements,
pressure distribution, and aerodynamic loss measurements (a technique devel-
oped to measure aerodynamic loss in a transient cascade is described) and flow
visualisation photographs (Author)

A82-35470 # The effect of temperature ratios on the film cooling
process. P J Loftus and T V Jones (Oxford University. Oxford. England)
American Society of Mechanical Engineers, International Gas Turbine Confer-
ence and Exhibit. 27th, London, England, Apr 18-22, 1982, Paper 82-GT-305 6
p 11 refs Members, $2 00. nonmembers, $4 00 Research supported by the
Rolls-Royce, Ltd and Ministry of Defence (Procurement Executive) of England

Film cooling experiments have been conducted at conditions which realistically
simulate gas turbine environment Heat transfer has been measured using a short
duration wind tunnel Mainstream miection and wall temperatures have been
varied independently in order to conduct a systematic investigation of the miection
process A model of the film cooling process based on the principle of superposi-
tion is used to interpret the experimental results The effect of gas to wall temper-
ature ratio on heat transfer to an uncooled plate has also been investigated

(Author)

A82-35479 # Technology advancements for energy efficient aircraft
engines. R W Bucy (General Electric Co , Cincinnati. OH) AIAA, SAE, and
ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982,
AIAA Paper 82-1051 9 p 9 refs
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The rapid increase in fuel costs since 1973 has been a major influence on the
economics of the commercial aircraft fleet The development of more fuel effi-
cient aircraft engines has, therefore, become an important priority for aircraft
engine manufacturers and NASA Major goals of a program designed to achieve
better fuel efficiency include, relative to the CF6-50C reference engine, 12%
reduction in installed Specific Fuel Consumption (SFG), 5% reduction in Direct
Operating Costs (DOC), and 50% reduction in the SFC deterioration rate in
commercial service A description is presented of the progress made, in connec-
tion with the considered program, over the past four and one-half years Attention
is given to component and engine development tests, the fan component test,
high pressure compressor component tests, combustor component tests, high
and low pressure turbine component tests, and overall systems integration

GR

A82-35555 # Commercial transports - Aerodynamic design for cruise
performance efficiency. F T Lynch (Douglas Aircraft Co , Long Beach, CA)
In Transonic aerodynamics. Transonic Perspective Symposium, Moffett Field,
CA, February 18-20, 1981, Technical Papers New York,
American Institute of Aeronautics and Astronautics, 1982, p 81-147 35 refs

After a preliminary discussion of basic differences in the transonic flow prob-
lems addressed by designers of military aircraft and commercial transports in
their efforts to increase cruise performance efficiency, the cruise drag efficiency
of existing commercial transport aircraft are examined to determine areas for
intensive future development It is shown that, in order to permit the development
of computational design procedures for the accurate calculation of three-dimen-
sional swept wing drag and buffet-onset characteristics, collaboration is needed
between developers of transonic potential flow techniques and viscous and invis-
cid-viscous interaction techniques In addition, exploitation of the high Reynolds
number capability of the National Transonic Facility requires additional develop-
ment of instrumentation and of testing techniques aimed at flow visualization

OC

A82-35556 # Practical aerodynamic problems - Military aircraft R G
Bradley (General Dynamics Corp , Fort Worth, TX) In Transonic aerodynamics,
Transonic Perspective Symposium, Moffett Field, CA, February 18-20, 1981,
Technical Papers New York, American Institute of Aeronau-
tics and Astronautics, 1982, p 149-187 28 refs

The compromises required by tactical military aircraft design, because of the
multiple design point requirements associated with missions which require good
low-speed efficiency, and both transonic and supersonic cruise and maneuver
characteristics, are discussed for the case of such existing aircraft as the F-16
and similar experimental aircraft It is shown that the wing design of tactical
aircraft is heavily influenced by supersonic requirements for minimum thickness
and low camber It is suggested that the development of methods for the analyti-
cal design of wings relying on simple leading and trailing edge flaps in transonic
maneuvers be emphasized It is noted that aeroelastic tailoring is a valuable tool
in providing favorable camber and twist for thin-winged fighter configurations, and
that analytical methods for the calculation of operational store loads and separa-
tion trajectories are not satisfactory in the transonic regime O C

A82-35557 # Experimental testing at transonic speeds. J A Black-
well, Jr (Lockheed-Georgia Co . Marietta, GA) In Transonic aerodynamics,
Transonic Perspective Symposium, Moffett Field, CA, February 18-20, 1981,
Technical Papers New York, American Institute of Aeronau-
tics and Astronautics, 1982, p 189-238 30 refs

The process of experimental design for wind tunnel tests of aircraft configura-
tions and components at transonic speeds are explored, along with suggestions
for the solutions of problems encountered in experimental testing Accounting for
uncontrollable variables such as the wall effect, through computational allow-
ances, model sizing, and streamlined tunnel walls is described The tailoring of
models for trials is examined for cases of basic research, concept development,
code verification, configuration development, and production aircraft models
Minimization of model support systems' flow interference is discussed for wall
mounts and sting mounts, as well as for power plant configurations Finally,
methods of accurately producing scaled-down Reynolds number flows which will
retain their applicability to the real world are detailed M S K

A82-35S60 # Transonic design using computational aerodynamics.
M E Lores and B L Hinson (Lockheed-Georgia Co , Marietta, GA) In Transonic
aerodynamics, Transonic Perspective Symposium, Moffett Field, CA, February
18-20.1981, Technical Papers New York, American Institute
of Aeronautics and Astronautics, 1982, p 377-402 16 refs

Design methods for improving aircraft performance in transonic regimes are
reviewed in terms of inverse solution and numerical optimization methods In-
verse schemes involve computation of the surface velocity potential from surface
pressures to obtain a Dinchlet boundary condition A geometry is then developed
by solving a potential flow equation and integration of a tangential flow equation
Weaknesses of the method are discussed, noting the inverse methods are useful
for initial wing design Numerical optimization requires choice of a starting geome-

try, defining the design objective, and then specifying the constraints The design
proceeds in a series of searches in which variables are perturbed to test the
effects on the design objectives and constraints An example of the numerical
optimization of a C-141B to include a 0 03 increase in the Mach cruise speed is
presented M S K

A82-35561 # Application of computational methods to transonic
wing-design. I C Bhateley and R A Cox (General Dynamics Corp , Fort Worth,
TX) In Transonic aerodynamics, Transonic Perspective Symposium, Moftett
Field, CA, February 18-20, 1981, Technical Papers New
York, American Institute of Aeronautics and Astronautics. 1982, p 405-430 23
refs

Available transonic computational methods for wing design are examined and
examples are provided The governing equations, differencing techniques,
geometry modeled, the necessity for viscous corrections, and the Mach number
range of presently used computer codes are detailed The schemes considered
include the Bailey-Ballhaus, Pandora-Boppe, Jameson FLO-22 Caughey. the
Jameson FLO-27 Caughey, and the advanced Jameson FLO-28/30 codes De-
sign techniques which employ one or several codes for the simulation of aircraft
components or combinations of components in a transonic flow regime are out-
lined Specific examples are made of a trainer wing refinement, and an advanced
fighter flap design The codes are concluded to be deficient in treating complex
configurations such as fuselages, and also to require large amounts of computa-
tional time M S K

A82-35562 # A-7 transonic wing designs. H P Haney (Lockheed-
Georgia Co Marietta, GA) In Transonic aerodynamics, Transonic Perspective
Symposium, Moffett Field. CA, February 18-20, 1981, Technical Papers

New York, American Institute of Aeronautics and Astronautics,
1982, p 431-450 10 refs

The problems encountered in applying available computer codes to the compu-
tational design of new wings for the A-7 aircraft are reported The Navy and NASA
performed the study in the period 1976-1980 to correlate the FLO-22 code wing
analysis with wind tunnel data, to optimize transonic airfoils, numerically optimize
wing design, design two different wings for different criteria, wind tunnel test the
pressure models of the new wings, and compare experimental results with the
model predictions Simulation of the existing A-7 wing by means of the FLO-22
code showed agreement satisfactory enough for the study to proceed Design
constraints on the new airfoil included a 0 4 lift coefficient and 0 78 Mach number
It was found that only a few of 25 design variables could be used in each wing
section, thereby requiring rerunning the code for each variable when gradients
were needed Correlations drawn from wind tunnel tests were concluded unsatis-
factory for optimization purposes M S K

A82-35563 # Transonic computational experience for advanced tac-
tical aircraft. E BonnerandP B Gingrich (Rockwell International Corp , Aircraft
Group, Los Angeles, CA) In Transonic aerodynamics, Transonic Perspective
Symposium, Moffett Field, CA, February 18-20, 1981, Technical Papers

New York, American Institute of Aeronautics and Astronautics,
1982, p 451-465 10 refs

Three-dimensional transonic numerical analysis performed for the HiMAT and
FSW wing definition is described, along with comparisons with experimental re-
sults HiMAT maneuver wings were analyzed with the Bailey-Ballhaus classical
small disturbance theory, which was found to predict the entire upper surface flow
after modifications of the Karman-Guderly transonic small disturbance equation
Multiple surface interactions are noted to be necessarily studied instead of in
isolated components at subsonic and supersonic speeds An approximate proce-
dure was found for changing the wing twist to account for the canard downwash,
and a full potential assessment is presented, along with comparisons for a near
maneuver condition of Mach 0 9 at an angle of attack of 10 deg Forward swept
wing analysis is discussed, noting that test results were not well predicted by
small disturbance or full potential analysis M S K

A82-35564 # Extension of FLO codes to transonic flow prediction for
fighter configurations. A Verhoff and P J O'Neil (McDonnell Aircraft Co , St
Louis, MO) In Transonic aerodynamics, Transonic Perspective Symposium,
Moffett Field, CA, February 18-20, 1981, Technical Papers
New York, American Institute of Aeronautics and Astronautics, 1982, p 467-487
11 refs Research supported by the McDonnell Douglas Independent Research
and Development Program

The applications of FLO and equivalent simple body (ESB) computer codes to
simulating transonic behavior of various fighter aircraft are described The ESB
program is employed to model complex geometries such as the wing/fuselage
combination using a panel method The models are valid at small angles of attack
and linear and Mach independent, thereby suitable for the transonic regime
When employed with the FLO codes, the ESB technique allows determination of
the perturbation velocity distributions of a complex fuselage Correlations are
then available for FLO code results at subcritical Mach numbers, and the FLO
program can be used for transonic regimes The results of applications to the
F-15 geometry are presented, and further use for modeling the F/A-18, the
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AV-88, and the F-4 to test the range of the combined method are indicated
MSK

A82-3556S # A series of airfoils designed by transonic drag minimi-
zation for Gates Leaf-jet aircraft. M L Hmson (Gates Learjet Corp , Wichita,
KS) In Transonic aerodynamics. Transonic Perspective Symposium, Moffett
Field, CA, February 18-20, 1981, Technical Papers New
York, American Institute of Aeronautics and Astronautics, 1982, p 489-509 13
refs

Airfoils designed for reduced transonic drag using various versions of numeri-
cal optimization programs are described and compared with experimental re-
sults Focussing on evolutionary models of the Gales Learjet, efforts to find an
airfoil to replace the currently used NACA 64A109 profile are explored Noting
a preference for flight around Mach 081 and the long range cruise design point
of Mach 0 7, efforts were made to maintain low stall speeds, eliminate aileron
buzz, minimize the structural components which needed changing, and fit the new
wing within existing contours The CONMiN constrained function minimization
program was employed to find a minimum value of an ob|ective function and
simultaneously satisfy a set of constraints such as drag coefficient FLO-6 was
employed for aerodynamic parameters One- and two-point optimization results
are given for airfoils chosen and wind tunnel tests Five airfoils with reduced drag
were constructed MSK

A82-35566 # Applied computational transonics - Capabilities and lim-
itations. P A Henne, J A Dahlm, and C C Peavey (Douglas Aircraft Co , Long
Beach, CA) In Transonic aerodynamics, Transonic Perspective Symposium,
Moffett Field. CA, February 18-20, 1981, Technical Papers
New York, American Institute of Aeronautics and Astronautics, 1982, p 511-543
19 refs

Computational transonic methods which feature nonconservative solution of
the full-potential equation for airfoils and wings are examined from the viewpoint
of utilization in a production framework Attention is given to direct solutions in
defining the aerodynamic flow about a body and to inverse solutions obtained in
the design process The direct solutions comprise the Program H and FLO-22
codes and involve finite difference schemes to describe the potential flow The
concept of surface transpiration is the basis for the two- and three-dimensional
inverse methods, those of Tranen and Henne, respectively Direct solutions entail
simulation of viscous effects through boundary layer additions to the airfoil sur-
face, in addition to approximate fuselage volume and cross flow effects in the
three-dimensional case Inverse methods require the inclusion of the capability
of airfoils to produce shocks Comparisons are made between predicted and
observed airfoil performance in transonic flows MSK

A82-35567 # Evaluation of full potential flow methods for the design
and analysis of transport wings. L R Miranda (Lockheed-California Co , Bur-
bank, CA) In Transonic aerodynamics, Transonic Perspective Symposium, Mof-
fett Field, CA, February 18-20,1981, Technical Papers New
York, American Institute of Aeronautics and Astronautics, 1982, p 545-561

The applicability and limitations present with the use of currently available full
potential flow computer codes for the analysis of transport-type wings in the
transonic regime are investigated It is noted that the design process involves
definition of the target pressure distributions for analytical generation of a tenta-
tive design which is then analyzed numerically through the available codes The
FLO-22 scheme employs a nonconservative difference scheme with a computa-
tional grid generated by a series of sheared and parabolic coordinate transforma-
tions The FLO-28 and -30 codes are based on the finite volume conservative
difference scheme Use of the three schemes for the design of a wing and
subsequent verification in the NASA-Ames Transonic Tunnel is described Inclu-
sion of viscous effects was found to enhance the accuracy of the modeling
process MSK

A82-35727 Triggered lightning. D W Clifford (McDonnell Aircraft Co ,
St Louis, MO) and H W Kasemir (Colorado Scientific Research Corp , Berthoud,
CO) IEEE Transactions on Electromagnetic Compatibility, vol EMC-24, May
1982, pt 1, p 112-122 41 refs

The present investigation is concerned with the possible triggering of lightning
as a result of introducing an aircraft or other aerospace vehicle into the atmo-
spheric electrical system, taking into account the study of natural lightning pro-
cesses reported by Uman and Knder (1981) The evidence and arguments for
aircraft-triggered lightning are reviewed, drawing upon the ground-based trigger-
ing experience for insights into the tnggering process The triggering arguments
which have been advanced are examined and compared with m-flight lightning-
strike reports to deduce the flight and weather conditions most likely to produce
triggered lightning Based upon the conclusions drawn about the triggering pro-
cess, the probable characteristics of aircraft-triggered lightning are discussed in
light of their effects on aircraft safety G R

A82-35729 Airborne warning systems for natural and aircraft-
initiated lightning. L W Parker (Lee W Parker, Inc , Concord, MA) and H W

Kasemir (Colorado Scientific Research Corp , Berthoud, CO) IEEE Transactions
on Electromagnetic Compatibility, vol EMC-24, May 1982, pt 1,p 137-158 83
refs Contract No F19628-79-C-0161

A needs exists for reliable and inexpensive (light-weight) airborne lightning
warning and avoidance systems In one application of such a system warnings
would be provided of distant storms, enabling a pilot to avoid severe weather In
another application warnings of possible imminent lightning strikes would be given
to the aircraft in electrified clouds Two general classes of lightning warning
systems are considered, including systems providing distant warnings and sys-
tems giving near-zone warnings Dectors providing near-range warnings are dis-
cussed These are electrostatic-field detectors which can be useful for warning
and avoidance of lightning strikes to the aircraft They warn of the presence of
high electric fields A description is also given of detectors providing distant
warnings Attention is given to RF sferics bearing detection (direction-finding) by
magnetic loops, HF-VHF-UHF bearing detectors, optical bearing detectors, RF-
sferics range detection, and bearing errors G R

A82-3S730 The direct effects of lightning on aircraft. J A Plumer
(Lightning Technologies, Inc , Pittsfield, MA) and J D Robb (Lightning and Tran-
sients Research Institute, St Paul, MN) IEEE Transactions on Electromagnetic
Compatibility, vol EMC-24, May 1982, pt t.p 158-172 24 refs

In the case ot early wooden aircraft, lightning could produce catastrophic
results However, the conventional aluminum airframes of the aircraft replacing
the early aircraft types have, by virture of their excellent electrical conductivity,
rarely suffered critical damage from lightning strikes But now the situation is
changing again with the advent of aircraft constructed partly (and sometimes
entirely) of new, fiber-reinforced plastics with desirable lightweight and high-
strength properties, but with poor electrical conductivity The designers of non-
metallic structures must, therefore, give particular attention to the lightning
environment, taking positive measures to protect against its adverse effects lest
safety of flight be endangered A review is conducted of the physical-damage
effects, called direct effects, of lightning on aircraft structures and fuel systems,
taking into account the implementation of basic protective methods Attention is
given to metallic structures, nonmetallic structures, and fuel systems G R

A82-35731 Electromagnetic interaction of lightning with aircraft. R
A Perala, T Rudolph, and F Eriksen (Electro-Magnetic Applications, Inc , Den-
ver, CO) IEEE Transactions on Electromagnetic Compatibility, vol EMC-24, May
1982.pt 1,p 173-203 127 refs

The electromagnetic interaction of lightning with aircraft is a complex event
Because of new aircraft technologies, it is becoming more important to be able
to predict and understand lightning-induced transients on avionics systems In this
paper, a review of state-of-the-art of lightning-interaction modeling is presented
The overall interaction process is discussed, and specific modeling techniques
are given for external interaction, internal interaction, and internal propagation
Some examples are given for lightning strokes attached to an aircraft A discus-
sion of nonlinear effects is also given, and comparison between nuclear electro-
magnetic pulse and lightning environments are presented Finally, an overview of
hardening techniques is given An extensive bibliography is included (Author)

A82-35732 Static charging and its effects on avionic systems. J E
Nanevicz (SRI International Electromagnetic Sciences Laboratory, Menlo Park,
CA) IEEE Transactions on Electromagnetic Compatibility, vol EMC-24, May
1982, pt 1,p 203-209 15 refs

It is pointed out that the effects of electrostatic charging first became apparent
when aircraft began operation under all-weather conditions Fnctional charging
of the aircraft occurred when precipitation particles struck the aircraft and depos-
ited a charge on its surface The charging, in turn, led to electrical discharges from
the aircraft, which generated noise which interfered with the communication and
navigation equipment Techniques were developed to mitigate the undesirable
effects of charging and discharging processes Investigations related to the oc-
currence of static electrification are discussed, and a description is provided of
interference sources and their effects on systems Attention is given to corona
discharges, streamer discharges, discharges from helicopter blades, and spark
discharges G R

A82-35733 Lightning simulation and testing D W Clifford, E H
Schulte (McDonnell Aircraft Co, St Louis, MO), and K E Crouch (Lightning
Technologies, Inc , Pittsfield, MA) IEEE Transactions on Electromagnetic Com-
patibility, vol EMC-24, May 1982, pt 1, p 209-224 34 refs

Laboratory simulation testing is relied upon for assessing the effects of lightning
on aircraft and other aerospace systems This paper reviews the laboratory
equipment, techniques, and test waveforms used in simulating the important
effects of atmospheric electricity on aerospace systems Test criteria and tech-
niques are well established for simulating the direct physical damage effects of
lightning, but tests for determining the indirect, induced-coupling effects of light-
ning are still in the development stage These last tests are necessary for evaluat-
ing the effects of the lightning environment on modern aircraft which make
extensive use of computerized flight-control systems (Author)
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A82-35734 Assessment of aircraft susceptibility/vulnerability to
lightning and development of lightning-protection design criteria. J C
Corbin (USAF, Aeronautical Systems Div , Wright-Patterson AFB, OH) and W W
Cooley (Boeing Military Airplane Co , Seattle, WA) IEEE Transactions on Elec-
tromagnetic Compatibility, vol EMC-24. May 1982, pt 1. p 225-237 21 refs

Possible approaches for assessing the susceptibility/vulnerability of aircraft to
both the direct and indirect (induced) effects of lightning and for developing
lightning-protection design criteria are examined Particular emphasis is focused
on methods that can be used to achieve a high level of confidence in aircraft
safety and survival Assessment factors and their uncertainties are qualitatively
and quantitatively discussed Lightning-protection design approaches involving
both test and analysis as applied to the F-16 fighter aircraft and the NASA Space
Shuttle are reviewed A probabilistic or statistical approach is outlined (with
examples) for predicting single and/or redundant equipment failure due to in-
direct lightning effects (Author)

A82-35767 # Laser application in weapon guidance and active imag-
ing V V Rampal (Instruments Research and Development Establishment,
Dehra Dun, India) Indian Journal of Physics, Section B, vol 54B, no 4-5, Aug-
Oct 1980, p 465-470 10refs

The application of lasers in weapon guidance and active imaging is reviewed
Modern low flying aircraft used for ground attack are fitted with suitable laser
instrumentation to provide range finding and target capabilities for seeking the
target, and to measure its range, sending the weapon into it and thus reducing
human element to the minimum The principle of laser guidance is discussed, and
the cost effectiveness of the weapon system is considered Laser imaging using
a high average power Nd YAG laser is described, and evidence for the possibility
of using high repetition rate pulsed lasers for illumination and imaging of distant
targets at night is presented D L G

A82-35820 # Aerodynamic lag functions, divergence, and the British
flutter method. W P Rodden and E D Bellinger (MacNeal-Schwendler Corp ,
Los Angeles, CA) Journal of Aircraft, vol 19, July 1982, p 596-598 18 refs

Results of calculations of flutter and divergence instabilities for a two-dimen-
sional airfoil are presented in a comparison of the transient method, which in-
cludes the transient aerodynamic representation explicitly, and the British flutter
method, which only includes transient aerodynamics implicitly The calculations
involve airfoils mounted on bending and torsion springs, with the center of gravity
located at 37% or 45% chord, aerodynamic center at 25% chord, and elastic axis
at 40% chord Both the transient and the British flutter method using either the
exact Theodorsen function or the Jones approximation to the Theodorsen func-
tion show that flutter occurs when the torsion root becomes unstable, whereas
divergence occurs when an aerodynamic lag root becomes unstable It is con-
cluded that the British flutter method adequately predicts all of the instabilities of
aeroelastic systems without any need for approximations to aerodynamic trans-
fer functions S C S

A82-35821 # STOL aircraft response to turbulence generated by a
tall upwind building L D Reid (Toronto, University, Toronto, Canada) Journal
of Aircraft, vol 19, July 1982, p 601-603 8 refs Research supported by Environ-
ment Canada and Natural Sciences and Engineering Research Council of
Canada

The influence of building-induced turbulence on the landing approach of an
STOL aircraft is predicted by the use of the turbulence correlation technique
Measurements of turbulence intensity and the turbulence correlation matrix were
made in a planetary boundary layer wind tunnel with a simulated 1524-m tall
building and a steep (15-deg) glideslope located in the wind field Calculations
based on the measured turbulence correlation matrix for the case of a twin-
engine turboprop light STOL transport executing a constant airspeed landing
approach with fixed controls in the presence of a constant headwind indicate the
presence of the building to result in a general increase in the dispersion of the
longitudinal state vector of the aircraft, with the extent of increase becoming
greater towards the bottom of the glideslope as the aircraft nears the building
It is noted, however, that the upwind building has only a minor impact on the
turbulence-induced disturbance to the landing approach S C S

A82-35869 Multiple aircraft tracking system for coordinated re-
search missions. P N Johnson and J L Fink (National Center for Atmospheric
Research, Boulder, CO) American Meteorological Society, Bulletin, vol 63, May
1982, p 487-491

The Multiple Aircraft Position System was developed in response to the need
for aircraft position in the coordination of large field projects involving several
research aircraft Radio interferometer techniques are used to provide rapid,
accurate determination of positions for up to 10 aircraft furnished with special
airborne radio beacons Three remote interferometer array sites receive the
signals from the airborne beacons, each transmitting at a unique frequency Each
remote site is tuned to one beacon frequency at a time according to a programm-
able polling sequence, several phase difference measurements are made from
the received signal These data then are telemetered to a central control station

where they are transferred to a computer that calculates the direction cosines
from each remote site to the airborne beacon, and thus determines the position
of the beacon The aircraft positions then are immediately available for display

(Author)

A82-35874 t The effect of erosion wear on the vibration characteris-
tics of axial-turbine blades (Vlnanie erozionnogo iznosa na vibratsionnye
kharaktenstiki lopatok osevykh turbomashin). R G Perel'man, V V Bodry-
shev.V V Priakhm.E B Karpin.L V Matrosova, and V N Chebotarev (Moskov-
skn Aviatsionnyi Institut, Moscow, Ob'edmenie Kaluzhskn Turbinnyi Zavod,
Kaluga, USSR) Energetika, Apr 1982, p 60-64 5 refs In Russian

A vanational method based on the theory of twisted rods with nonrectilmear
axis is used to analyze the effect of erosion wear on the vibration characteristics
of axial-turbine blades It is shown that relative variations of vibration frequencies
of free blades for static and dynamic modes of operation almost coincide
Theoretical results agree well with experimental data B J

A82-35876 Certification of an airborne Loran-C navigation system.
F D MacKenzie (U S Department of Transportation, Transportation Systems
Center, Cambridge. MA) Navigation, vol 29, Spring 1982, p 69-79 5 refs
Research supported by the Research and Special Programs Administration

The requirements, FAA approval process, testing, and analysis which led to
acceptance of a Loran-C navigational system certification for the state of Ver-
mont are detailed NASA personnel from Langley Research Center designed,
fabricated, installed, and calibrated the on-board data collection instrumentation,
as well as the software for analysis of the airborne and ground-based records
Flights were required during visual and instrument conditions, day and night,
through all seasons, and during twilight conditions, while the Loran-C signal
characteristics were measured at ground stations for EM compatibility, predicta-
bility, temporal stability, and ease of airborne acquisition Standard deviations
were either calculated or measured for the equipment, for parts of the system,
and for the pilot's contribution to the errors The Loran-C system was determined
to meet or exceed all relevant criteria M S K

A82-35881 Propellers come full circle. R DeMeis High Technology,
vol 2, July-Aug 1982, p 16-18

The use of the propfan in future aircraft is discussed With the large external
fan generating more thrust per engine revolution than a small internal fan, propfan
jets could achieve fuel savings as high as 25 percent in commercial operations
and 35 percent for military patrol missions, while retaining the vibration-free
operation and mechanical simplicity of turbojet engine cores The propfan would
have as many as 12 stiff composite blades that would be highly swept, thinner,
and shorter than conventional blades in order to reduce noise and drag The
gearbox would be remtroduced to permit operation at maximum efficiency with
the best blade rotation speed for the airflow conditions A double-wall insulated
fuselage and shaped wing-nacelle interface would deal with internal aircraft noise
and propfan-swept wing integration problems The development of the propfan
may depend on continued government funding to NASA's program C D

A82-36047 # Prospects for Navsat - A future worldwide civil naviga-
tion-satellite system C Rosetti (ESA, Directorate of Applications Programmes.
Pans, France) ESA Bulletin, no 30, May 1982. p 54-59

Air navigational problems which inhibit flying optimal routes and which could be
aided by a worldwide navigational satellite system (Navsat) are examined Satel-
lite systems are noted to alleviate ground- and air-based equipment constraints
for the airlines, developing nations in need of mapping assistance, offshore oil
drilling operations, and geodetic surveys A Navsat system, following the design
adopted by military GPS operations, involves a receiver capable of detecting
time-lapsed signals from well-positioned satellites The transmission is broadcast
in terms of a lock-on signal and a signal carrying tens of bits/sec of information
regarding ephemendes Either mobile or fixed receivers can gain precise location
data by tuning in to two or three satellites simultaneously A potential system
involving 24 satellites is described, which would offer 95 6% availability from
anywhere on earth M S K

A82-36054 Aircraft measurements of icing in supercooled and wa-
ter droplet/ice crystal clouds. M Bam and J F Gayet (Clermont-Ferrand II,
Universite, Aubiere, Puy-de-D6me, France) Journal of Applied Meteorology, vol
21, May 1982, p 631-641 19 refs Direction des Recherches, Etudes et Tech-
niques Contract No 79-34-183

Some results of icing rate measurements connected with meteorological
parameters during penetrations into stratiform and cumuhform clouds are de-
scribed Icing measurements were carried out in Spain during a precipitation
enhancement project experiment in 1979, using an instrumented DC-7 aircraft
The meteorological parameters determined include the temperature, concentra-
tion of large ice particles, liquid water content, cloud droplet concentration, and
median volume diameter The energy balance at the riming surface of a cylinder
is analyzed and the critical liquid water concentration determined in order to
predict the ice growth regime (wet or dry), with an 85 percent success rate An
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expression is derived for the dependence of the icing rate upon the studied
parameters and comparison is made with the measured icing rate For a range
of temperatures from -21 to -8 C, the icing rate appears to be reduced by about
50 percent by the presence of large ice particles in concentrations above 5/L

CD

A82-36065 Evaluation criteria for aero engine materials (Bewer-
tungskrttenen fur Werkstoffe des Flugtriebwerkbaues). P Esslinger (Motor-
en- und Turbmen-Union Munchen GmbH, Munich, West Germany) Metal/, vol
36, June 1982. p 654-659 In German

The criteria examined include lightweight construction, technological and eco-
nomic properties, and reliability Energy and raw materials consumption is a
criterion steadily increasing in importance, especially when critical elements such
as cobalt and chromium are involved Substitutes for scarce materials are in-
dicated The quantitative prediction of materials failure is analytically discussed,
and failure probability curves for a homogeneously stressed, rotating bar are
given Wohler curves for strain tests on nickel materials are found along with
maximum strain amplitudes for nickel materials of various yield points and failure
values C D

A82-36175 # An alternate test procedure to qualify future fuels for
Navy aircraft C A Moses, N R Sefer, and M L Valtierra (Southwest Research
Institute, San Antonio, TX) AIAA, SAE, andASME, Joint Propulsion Conference,
18th, Cleveland. OH, June 21-23, 1982, AIAA Paper 82-1233 9 p 22 refs
Contract No N00140-80-C-2269

The U S Navy is experiencing pressures to modify the JP-5 fuel specification
because of the growing shortage of high-quality crude oils from which kerosene
can be simply distilled, and the increased costs of refining lesser quality crude
oils to meet the current specification A program has been initiated with the
objective to study and develop a qualification procedure for future fuels The
purpose of the Alternative Test Procedure (ATP) would be to reduce the number
of large-scale engine and flight tests required to develop confidence that a new
fuel type will perform satisfactorily Attention is given to future Navy aircraft fuels,
the impact of future fuels on aircraft systems, aspects of hot section durability,
materials compatibility, lubricity, cold day ignition, and thermal stability It is con-
cluded that an ATP to qualify future fuels is both necessary and feasible G R

A82-36191 Digital spectral analysis of the noise from short dura-
tion impulsively started jets I S Hodge, D J Smith, and N H Johannesen
(Manchester, Victoria University, Manchester, England) Journal of Sound and
Vibration, vol 82. May 22, 1982, p 171-179

Techniques in which a shock tube is used to produce short duration jets are
discussed briefly The method adopted involves using the shock tube as a static
reservoir with the jet exhausting through a nozzle originally closed by a dia-
phragm Short duration noise samples of a Mach 0 9 air |et are recorded digitally
and narrow band and one-third octave spectra are evaluated Average spectra
from a number of samples are presented Comparison with both digital and
analog spectra from the equivalent continuous jet demonstrates that it is possible
to obtain meaningful spectra by averaging short duration samples of impulsively
started jets The technique is therefore suitable for the relatively cheap explora-
tion of the noise field of |6ts of a wide variety of gases (Author)

A82-36281 * # A single-frequency multitransmitter telemetry tech-
nique. V A Carreno (NASA, Langley Research Center, Flight Control Systems
Div , Hampton. VA) Instrument Society of America, International Instrumentation
Symposium, 28th, Las Vegas, NV, May 3-6. 1982, Paper 9 p

A telemetry technique for a special data collection system being developed for
use on general aviation aircraft involved in aeronautical research programs is
described The system consists of a number of sensor-transmitter units at dif-
ferent locations on the aircraft, with individual signal conditioning and logic, which
send sampled data signals to a single receiver in the airplane The transmitters
operate independently on the same frequency and are not synchronized to the
receiver The problem of reception of multiple samples simultaneously is treated
by discarding such samples An overlap detection technique for the frequency
shift keyed modulation system is described The amount of predicted data loss
due to overlap is presented and compared with results obtained with a circuit
implementation, the effects of discarded data on accuracy is discussed

(Author)

A82-36673 t Evaluating the effectiveness of hydrorefining of the
low-stability component of T-1 fuel (Otsenka effektivnosti gidroochistki
malostabil'nogo komponenta topliva T-1). A A Aliev, Kh A Akhmedov, L G
Ismailova, and M A Mardanov (Akademua Nauk Azerbaidzhanskoi SSR, Institut
Neftekhimicheskikh Protsessov, Baku, Azerbaidzhan SSR) Khimna i Tekh-
nologna Topliv i Masel, no 6, 1982, p 27, 28 In Russian

An experimental study has been carried out to investigate the possibility of
improving the thermal stability of T-1 jet fuel by hydrorefining the component
responsible for the low stability of T-1 The physicochemical properties of T-1 are

presented along with the results of thermal stability tests before and after hy-
drorefining, showing that the thermal stability of the fuel increases by 3 8 times
following hydrorefining V L

A82-36937 The computerized cockpit for the one-man crew. M
Lambert Interavia, vol 37, June 1982, p 608. 609

The Demonstration Advanced Avionics System (DAAS), a NASA experiment,
is an integrated computer system designed to produce information, guidance and
control for the pilots of light aircraft, similar to that already in use in fighters and
airliners The DAAS system uses integrated displays from a central computer to
provide data about navigation, flight status, aircraft configuration items and other
similar matters to general aviation pilots An improved version of the DAAS
system offering greater reliability, smoother integration of analog sensors and
with weather radar incorporated might become commercially available by the
mid-1980s A detailed block diagram of the system in included N B

A82-36947 t The powerplants of the Yak-40 and M-15 aircraft (Silo-
vaia ustanovka samoletov lak-40 i M-15). V K Frantsev and N A Sherlygin
Moscow, Izdatel'stvo Transport, 1981 232 p 17 refs In Russian

The work examines the design, parameters, and operation of the powerplants
of the Yak-40 and M-15 aircraft Attention is given to the effect of changes in the
modes and conditions of operation on the loading and mechanical stability of the
engine parts The physical principles underlying engine processes are described
theoretically, and particular emphasis is placed on the operation of the engine,
its systems and components B J

A82-36950 t Assembly of aircraft instruments (Sborka aviatsionnykh
pnborov). A V Seleznev and V A Volokhov Moscow, Izdatel'sti/o Mashmos-
troenie, 1981 312 p 10 refs In Russian

The fundamentals of aircraft instrument manufacture are reviewed with refer-
ence to the design and performance characteristics of various instruments and
basic fabrication processes In particular, consideration is given to mechanical
assembly, electrical assembly, testing, ad]ustment, and calibration of instru-
ments Instruments discussed include mechanical instruments with elastic sens-
ing elements (e g, pressure gages), electromechanical instruments, and
gyroscopic instruments The discussion also covers instrument reliability, process
mecnanization and automation, quality assurance, and, finally, worker safety and
fire prevention V L

A82-36969 * Justification for, and design of, an economical pro-
grammable multiple flight simulator. J G Kreifeldt (Tufts University, Medford,
MA), J Wittenber, and G Macdonald In Manned systems design Methods,
equipment, and applications, Proceedings of the Conference, Freiburg im Breis-
gau, West Germany, September 22-25, 1980 New York,
Plenum Press, 1981, p 427-448 9 refs Grant No NsG-2156

The considered research interests in air traffic control (ATC) studies revolve
about the concept of distributed ATC management based on the assumption that
the pilot has a cockpit display of traffic and navigation information (CDTI) via CRT
graphics The basic premise is that a CDTI equipped pilot can, in coordination with
a controller, manage a part of his local traffic situation thereby improving impor-
tant aspects of ATC performance A modularly designed programmable flight
simulator system is prototyped as a means of providing an economical facility of
up to eight simulators to interface with a mainframe/graphics system for ATC
experimentation, particularly CDTI-distributed management in which pilot-pilot
interaction can have a determining effect on system performance Naed for a
multiman simulator facility is predicted on results from an earlier three simulator
facility G R

A82-36972 t Aviation meteorology (Aviatsionnaia meteorologia). A
M BaranovandS V Solonm Leningrad, Gidrometeoizdat, 1981 384 p 132 refs
In Russian

The effect of meteorological conditions on airplanes and helicopters is consid-
ered In the light of new aviation standards, the principles governing the use of
meteorological data in aviation in order to improve the performance and safety
of aircraft are set forth Also considered are questions pertaining to the use of
new equipment, including computers, for the collection, processing, and display
of the meteorological information intended for aviation C R

A82-36999 # Analysis of rotating structures using image derotation
with multiple pulsed lasers and moire techniques. J C MacBain, W A
Stange (USAF, Aero Propulsion Laboratory, Wright-Patterson AFB, OH), and K
G Harding (Dayton, University, Dayton, OH) In Society for Experimental Stress
Analysis, Spring Meeting, Dearborn, Ml, May 31-June 4, 1981, Proceedings

Brookfield Center, CT, Society for Experimental Stress Anal-
ysis, 1982, p 227-232 10 refs

Experiments were carried out on a bladed disk to study dual resonant modes
under rotating conditions using image derotated holography and a Q-switched
double-pulsed ruby laser It is shown that hologram mterferometry using image
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derotation is a valuable tool in studying the structural response of rotating bladed
disks It is also shown that the versatility and usefulness of the method can be
extended even further by the use of triple-pulsed laser holography and some form
of moire analysis V L

towers, etc) This paper summarizes the acceptance and the FAA familiarization
test results The paper also contains a brief description of completed and future
tests for the instrumented Z-set with automated data acquisition systems

(Author)

A82-37031 The PATRIOT Radar in tactical air defense D R Carey
(Raytheon Co , Bedford, MA) and W Evans In EASCON '81, Electronics and
Aerospace Systems Conventions, Washington, DC, November 16-19, 1981,
Record New York, Institute of Electrical and Electronics
Engineers, Inc , 1981, p 64-70

The PATRIOT Radar is a C-band, phased array, multifunction radar that under
the control of the Weapon Control Computer in the Engagement Control Station
performs target search and track, missile search, track, and communications
during midcourse guidance, and target-via-missile (TVM) terminal guidance This
paper describes the functions the radar performs and provides brief descriptions
of the subsystems The use of a multichannel, multifunction receiver and digital
signal processor is emphasized to demonstrate the control and processing for
multiple radar actions required to support the tactical air defense mission A
summary of results of an extensive test program at the White Sands Missile
Range is presented (Author)

A82-37034 Simplified digital design tools. S M Seltzer (Control Dy-
namics Co , Huntsville, AL) In EASCON '81, Electronics and Aerospace Sys-
tems Conventions, Washington, DC, November 16-19, 1981, Record

New York, Institute of Electrical and Electronics Engineers,
Inc, 1981, p 145-150 8 refs

This paper presents a design philosophy for developing a digital control (or,
guidance and control) system The philosophy takes advantage of high-fidelity,
high-order digital simulation tools coupled with low order analysis techniques that
permit mathematical tractability After describing that philosophy, the major por-
tion of the paper is devoted to a description of three analytical digital design tools
and how they can be used in concert These tools are (1) the Systematic Analyti-
cal Method (SAM) which is a method for obtaining mathematical relationships
between desired system inputs and system outputs, (2) the Cross-Multiplication
Method which provides a means of obtaining the time-domain response from the
system closed-loop transfer function, and (3) the Digital Parameter Space
Method which permits one to examine and specify the dynamics of a system The
use of these tools together is demonstrated in a simple example (Author)

A82-37035 C band spectral tracking for FM/CW altimetry T O Per-
kins, III (Kollsman Instrument Co , Mernmack, NH) In EASCON '81, Electronics
and Aerospace Systems Conventions, Washington, DC, November 16-19, 1981,
Record New York, Institute of Electrical and Electronics
Engineers, Inc 1981, p 166,167

It is shown that the spectrum leading edge detection concept offers a highly
accurate and reliable radar altimeter design with low transmit power and narrow
receiver bandwidth By avoiding frequency counters and short time measure-
ments, many of the problems of more classical approaches can be eliminated
It is noted that the approach is also suitable for other applications where accurate
distance measurement is required Aside from the narrow bandwidth, the tracking
discriminator response is balanced to cancel noise effects Since propagation
losses are 6 dB/octa^e for the entire altitude range, it is feasible to measure
altitudes to 100,000 feet C R

A82-37037 An accurate Ooppler navigator with microwave sim-
plicity S Monfort and G Schaffner (Teledyne, Inc , San Diego, CA) In EASCON
'81, Electronics and Aerospace Systems Conventions. Washington, DC, Novem-
ber 16-19,1981, Record New York, Institute of Electrical and
Electronics Engineers, Inc, 1981, p 174-178

This paper describes the extremely simple microwave circuitry of one of the
most accurate Doppler navigation radars in use today The radar consists of four
microwave assemblies, a single diode solid state transmitter, a beam switch with
one integrated circuit module, a fixed antenna assembly and a two-channel
receiver in a single stnplme board (Author)

A82-37039 # FAA tests on the Navstar GPS Z-set. R J Esposito and
E M Sawtelle (FAA, Technical Center, Atlantic City, NJ) In EASCON '81,
Electronics and Aerospace Systems Conventions, Washington, DC, November
16-19, 1981, Record New York, Institute of Electrical and
Electronics Engineers, Inc , 1981, p 208-216 6 refs

The FAA independently determined the applicability of Navstar GPS for civil
aviation through the flight and laboratory test of a Z-set receiver after this unit was
acceptance tested aboard a USAF System Command C-141 aircraft The accep-
tance flight tests were performed over the Yuma Proving Ground instrumented
range The FAA conducted initial tests in a twin turboprop engine Grumman
Gulfstream from the Technical Center The Z-set operated in a stand-alone
(non-instrumented) configuration Testing included satellite shielding studies,
non-precision approaches to different airports, and operations in high noise/RFI
environments (in the vicinity of airports, urban areas, radio and TV antenna

A82-37040 Navstar - Global Positioning System: A revolutionary
capability W C Euler and J W Breedlove (Magnavox Advanced Products Co ,
Torrance, CA) In EASCON'81, Electronics and Aerospace Systems Conven-
tions, Washington, DC, November 16-19,1981, Record New
York, Institute of Electrical and Electronics Engineers, Inc , 1981, p 217-224

A GPS user can obtain an accurate navigation fix at any time in any weather
condition and in the presence of interference Analyses sponsored by the DOD
indicate that much of the initial cost of GPS (approximately five billion dollars) can
be offset by discontinuing some present-day navigational systems On the other
hand, force enhancement considerations and other cost benefits could reach 50
billion dollars This paper examines various aspects of GPS, including global
navigation accuracy, support for CCCI, military capability, survivability, cost ef-
fectiveness in regard to Nudet detection, tactical-warfare applications, and force
enhancement B J

A82-37061 # Use of CGHRPm transport. D Short and J Summerscales
(Plymouth Polytechnic, Plymouth, Devon, England) In Reinforced Plastics/Com-
posites Institute, Annual Conference, 36th, Washington, DC, February 16-20,
1981, Preprints New York, Society of the Plastics Industry,
Inc , 1981 (Session 11-D) 4 p 80 refs

The appplications of carbon fiber and glass fiber hybrid reinforced plastics in
transport are reviewed with emphasis on benefits achieved by the reduction of
weight or the improvement in performance relative to conventional structures
The applications discussed include car bodies, automotive dnveshafts, automo-
tive engine parts, yacht hulls hovercraft blades, airframe structures, and heli-
copter rotors Current trends in the field of hybrid plastics are the use of materials
with intimately mixed finely dispersed fibers and wider use of thermoplastic ma-
trices instead of the thermosets V L

A82-37062 * # Composite containment systems for jet engines. G T
Smith (NASA, Lewis Research Center, Cleveland, OH) In Reinforced Plastics/-
Composites Institute, Annual Conference, 36th, Washington, DC, February
16-20, 1981, Preprints New York, Society of the Plastics
Industry, Inc , 1981 (Session 12-A) 8 p
(Previously announced in STAR as N81-17480)

A82-37065 # A significant role for composites in energy-efficient air-
craft G A Alther (Composite Aircraft Corp , Midland, TX) In Reinforced Plas-
tics/Composites Institute, Annual Conference, 36th, Washington, DC, February
16-20, 1981, Preprints New York, Society of the Plastics
Industry, Inc , 1981 (Session 12-D) 4 p 7 refs

The structural advantages and a 10-year in-service history of the Windecker
Eagle all fiberglass/epoxy airframes are discussed In these airframes the skins
are composed of one or more plies of nonwoven unidirectional fiber cloth, the
wing spars and other laminates are aiso composed of multiple oriented plies of
fiber cloth, and a ply of nonwoven 0/90 cloth is used for the outermost plies of
the laminates and skins to enhance the finish Stiffening for the skin laminates is
provided by composite laminate stringers varying in thickness from 1 /4 to 1 inch
spaced with polyurethane foam The fuselage is molded in one-piece halves
complete with vertical tail, wing root, and stabilizer junctures, and bonded
together at mating flanges along the top and bottom body lines It is shown that
apart from aerodynamics and energy efficiency, the all fiberglass/epoxy airframe
provides greater strength, toughness, and redundancy compared to aluminum for
equivalent structural weight V L

A82-37071 # Fabrication and test of integrally stiffened gra-
phite/epoxy components L M Poveromo and J A Suarez (Grumman Aeros-
pace Corp , Bethpage, NY) In Reinforced Plastics/Composites Institute, Annual
Conference, 36th, Washington, DC, February 16-20,1981, Preprints

New York, Society of the Plastics Industry, Inc , 1981 (Session 17-A) 8
p Contract No F33615-78-C-5234

A program has been initiated to demonstrate and validate low-cost skin stabili-
zation manufacturing methods for composite designs which are cost-competitive
with conventional full-depth aluminum honeycomb structures The demonstration
component selected is the trailing edge of the EF-111A horizontal stabilizer, for
which cost data and maintenance experience are available A production-suita-
ble, vacuum-bag-cure manufacturing method developed for this integrally stiff-
ened graphite/epoxy component is described, and static test results are
presented for a full-size trailing edge The life-cycle cost benefits derived from
the use of the proposed manufacturing techniques are discussed V L

A82-37074 # Application and testing of metallic coatings on gra-
phite/epoxy composites. C J Staebler, Jr, G Lubin (Grumman Aerospace
Corp, Bethpage, NY), and M Slander (US Naval Air Systems Command,
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Materials and Processes Branch, Washington, DC) In Reinforced Plastics/Com-
posites Institute, Annual Conference, 36th, Washington, DC, February 16-20,
1981, Preprints New York, Society of the Plastics Industry,
Inc, 1981 (Session 17-D) 5 p Contracts No N00019-77-C-0250, No N00019-
78-C-0602, No N00019-80-C-0059

Metallic coating systems for graphite/epoxy aircraft structures have been de-
veloped to provide protection against the strength-degrading effects of moisture
penetration, electromagnetic interference (EMI), paint strippers, and lightning
strikes The effectiveness of these coatings in providing protection against impact
damage and laser impingement is also being determined Perforated and solid
aluminum-foil coatings, applied by either secondary bonding or cocurmg, signifi-
cantly improve the moisture resistance and electromagnetic shielding of gra-
phite/epoxy laminates Aluminum-foil coatings also provide protection against the
other threats investigated The substrate corrosion compatibility, machmability,
and repairabihty of selected coatings have been determined Forming and bond-
ing techniques to fabricate and apply metal-foil preforms to graphite/epoxy hard-
ware are being developed (Author)

A82-37080 # Evaluation of sensitivity of ultrasonic detection of dis-
bonds in graphite/epoxy to metal joints. S W Schramm, I M Daniel, and W
G Hamilton (IIT Research Institute, Chicago, IL) In Reinforced Plastics/Com-
posites Institute, Annual Conference, 36th, Washington, DC, February 16-20,
1981, Preprints New York, Society of the Plastics Industry,
Inc , 1981 (Session 23-D) 6 p 16 refs

A study was conducted to evaluate, improve and optimize ultrasonic tech-
niques for the detection of disbonds in composite laminate to metal joints Four
graphite/epoxy laminates joined to metal plates were investigated using matched
pairs of compression and shear wave ultrasonic transducers of three frequencies
(1,2 25, and 5 MHz) Pulse-echo and through transmission modes were used and
A-scans, C-scans and frequency spectra were analyzed It was found that the
higher frequency (5 MHz) compression wave transducer operated in the through
transmission mode gave the best results in most cases Shear wave transducers
were found to be cumbersome to use and unsuitable for the cases studied

(Author)

A82-37097 # Efficient part removal processes. G Lubm In Reinforced
Plastics/Composites Institute, Annual Conference, 37th, Washington, DC, Janu-
ary 11-15,1982, Preprints New York, Society of the Plastics
Industry, Inc , 1982 (Session 15-E) 8 p

A study is undertaken to determine possibilities for cost reduction in the re-
moval of plastic airframe components from their molds A method based on the
use of a thin Tedlar or Nylon strip is described which has demonstrated significant
cost reductions through tool wear and part removal time improvements in bag-
molding processes The thin plastic strips are used to delineate the outside edge
contours of the bag-molded part's layup, and prevent the formation of resin edge
flash and excess resin flow Where the contour of the molded part is too complex,
use may be made of two or more wedges at the edge of the part after the layup
is completed The thin strip technique has demonstrated a 73% saving in part
removal labor time, or about 30 mm O C

A82-37123 A method for observing the deterioration of airframe
life in operational conditions (Metodika pro sledovani odcerpavani zivot-
nosti draku letounu v provoznich podminkach). V Kahanek Zpravoda]
VZLU, no 6, 1981, p 273-283 8 refs In Czech

The paper considers the use of an onboard recording device (Parez) to monitor
reductions in airframe fatigue life, this device continuously records load factor,
aircraft weight, and speed Attention is given to an algorithm for calculating the
extremum values of the load factor, a method for determining stress at critical
locations by means of a transfer function, and the analysis of the random process
representing this stress by the method of complete cycles The appropriate S-N
curve, mean-load corrections, and fatigue-test results can be used in determining
a two-parameter stress distribution, the accumulation of fatigue damage, and the
expected life of the aircraft B J

A82-37127 A gust damper (Tlumic poryvu). V Pokorny Zpravodaj
VZLU, no 1,1982. p 15-21 In Czech

The paper examines a gust damper, i e , an automatic device which diminishes
the effect of gusts on the longitudinal motion of the aircraft by deflecting part of
the flaps The possibility of implementing this type of damper by its inclusion into
the autopilot system is considered Calculations performed for a small passenger
aircraft, show that the use of this damper enhances the comfort of the crew and
passengers, improves the piloting of the aircraft, and reduces stresses in the
structure B J

A82-37220 # A spark ignition model for liquid fuel sprays applied to
gas turbine engines. J E Peters (Illinois, University, Urbana, IL) and A M
Mellor (Purdue University, West Lafayette, IN) Journal of Energy, vol 6, July-
Aug 1982, p 272-27A 14 refs Army-supported research

The characteristic time model for ignition is used to describe the spark ignition

of liquid fuel sprays in gas turbine combustors The model states that for ignition
to occur, the energy of a spark must heat up an initial volume such that the heat
release rate within that volume is greater than the loss rate Heat generation is
limited first by a droplet evaporation time and then a kinetic time, heat loss (for
gas turbine applications) is due to turbulent diffusion and, hence, is controlled by
a mixing time Data from two can-type combustors and seventeen fuels are
correlated by a single ignition limit curve The key to applying the model to engine
data is the estimation of drop sizes and equivalence ratios at the spark gap

(Author)

A82-37377 Electric field detection and ranging of aircraft H Tnnks
and J L ter Haseborg (Hamburg, Hochschule der Bundeswehr, Hamburg, West
Germany) IEEE Transactions on Aerospace and Electronic Systems, vol 18,
May 1982, p 268-274 7 refs

The electric field transported by charged aircraft during free flight can be
observed quantitatively in distances of up to some 100 m A system of three plane
sensors arranged in the corners of a triangle on the earth's surface is described,
by which the flight path of aircraft is detected in the range of 40 to 500 m with
velocities of approximately 50 m/s The theory and typical experimental results
are discussed (Author)

A82-37378 Medium PRF performance analysis S A Hovanessian
(Hughes Aircraft Co , Electro-Optical and Data Systems Group, El Segundo, C A)
IEEE Transactions on Aerospace and Electronic Systems, vol 18, May 1982, p
286-296 9 refs

A discussion of various types of x-band airborne radars is presented, together
with an account of their development It is related how, starting with simple, low
pulse-repetition frequency (PRF) radars for measuring radar-target range, air-
borne radar development proceeded with more sophisticated high PRF Doppler
radars where radar-target range and range rate were measured simultaneously
The use of Doppler (frequency) in signal processing allowed the separation of
moving from nonmovmg targets (ground), making possible the detection of mov-
ing targets in the presence of ground clutter It is pointed out that more recent
advances in waveform generation and selection have led to the development of
medium PRF radars, whereby a greater degree of tactical flexibility in target
detection is attained by combining the desirable features of both low and high
PRF radars The systematic evolution of these radars is emphasized, and the
necessary theoretical background is given for their performance calculations

CR

A82-37380 Instrument failure detection in partially observable sys-
tems. J E Hertel (NORPAC Engineering, Inc , Seattle, WA) and R N Clark
(Washington, University, Seattle, WA) IEEE Transactions on Aerospace and
Electronic Systems, vol 18, May 1982, p 310-317 11 refs

Instrument failure detection using the dedicated observer scheme (DOS) de-
pends on partial state observability through each instrument which is monitored
For instrument fault detection by the DOS technique, a quantitative measure of
partial state observability is established for each instrument and used to deter-
mine a necessary condition on the output structure of the system This measure,
called the internal redundancy of the instrument, indicates the complexity of the
logic required for failure detection, and it also indicates where some hardware
redundancy can be introduced into the system to improve the fault detection
capability of the DOS The principles developed are applied to a simulation of the
pitch axis autopilot of the A7 jet aircraft (Author)

A82-37381 Implementing aircraft identification schemes by public
key cryptosystems. B Arazi and N Ekstem (Negev, University, Beersheba,
Israel) IEEE Transactions on Aerospace and Electronic Systems, vol 18, May
1982, p 318-322 11 refs

The use of public key cryptosystems for identification purposes has already
been suggested The practical aspects of using such systems for aircraft identifi-
cation are discussed It is shown that the digital signature property is not manda-
tory for implementing an identification procedure It is then shown how public key
distribution systems can be used for identification purposes The technical difficul-
ties in implementing an identification scheme are finally discussed with possible
solutions offered (Author)

A82-37446 * Formal specification and mechanical verification of
SIFT - A fault-tolerant flight control system. P M Melhar-Smith and R L
Schwartz (SRI International, Computer Sciences Laboratory, Menlo Park. CA)
IEEE Transactions on Computers, vol C-31, July 1982, p 616-630 11 refs
Contract No NAS1-15428

The paper describes the methodology being employed to demonstrate rigor-
ously that the SIFT (software-implemented fault-tolerant) computer meets its
requirements The methodology uses a hierarchy of design specifications, ex-
pressed in the mathematical domain of multisorted first-order predicate calculus
The most abstract of these, from which almost all details of mechanization have
been removed, represents the requirements on the system for reliability and
intended functionality Successive specifications in the hierarchy add design and
implementation detail until the PASCAL programs implementing the SIFT execu-
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live are reached A formal proof that a SIFT system in a 'safe' state operates
correctly despite the presence of arbitrary faults has been completed all the way
from the most abstract specifications to the PASCAL program B J

A82-37466 # On the vortex flow over delta and double-delta wings.
H W M Hoeijmakers, W Vaatstra (Nationaal Lucht- en Ruimtevaart-
laboratonum, Amsterdam, Netherlands), and N G Verhaagen (Delft, Technische
Hogeschool, Delft, Netherlands) American Institute of Aeronautics and As-
tronautics and American Society of Mechanical Engineers, Joint Thermophysics,
Fluids, Plasma and Heat Transfer Conference, 3rd, St Louis, MO, June 7-11,
1982, AIAA Paper 82-0949 13 p 44 refs Research supported by the Royal
Netherlands Air Force

An experimental and theoretical investigation is described of the flow above,
and downstream of, a 76 deg delta wing and two double-delta wings (sweep 76
deg/60 deg and 76 deg/40 deg, respectively, with kink at 50% chord) The flow
pattern is visualized by means of a laser light-sheet technique For the case of
the delta wing, experimental results are compared with numerical results of a free
vortex sheet method for computing three-dimensional flow about slender wings,
a free vortex sheet method for the limiting case of conical flow, and a computa-
tional procedure for computing two-dimensional time-dependent vortex wake
roll-up Based on the laser light-sheet investigation, a vortex-sheet model is
proposed for the flow about double-delta wings with leading-edge vortex separa-
tion on both wing panels (Author)

A82-37467 * # Approximate boundary condition procedure for the
two-dimensional numerical solution of vortex wakes. R P Weston and C
H Liu (NASA, Langley Research Center, Analytical Methods Branch, Hampton,
VA) American Institute of Aeronautics and Astronautics and American Society
of Mechanical Engineers, Joint Thermophysics, Fluids, Plasma and Heat Transfer
Conference, 3rd, St Louis, MO, June 7-11, 1982, AIAA Paper 82-0951 9 p 19
refs

Research on efficient computational methods for general vorticity fields has
been conducted in connection with a need for basic research on vortex-
dominated flows The present investigation is concerned with the evolution of
vortex wakes behind aircraft wings An efficient procedure is presented for the
calculation of the boundary values used in the numerical solution of the unsteady,
incompressible, two-dimensional Navier-Stokes equations for an unbounded flow
field The extent of the computational grid can be reduced compared to methods
utilizing standard boundary conditions, without loss of accuracy The efficiencies
realized make it feasible to calculate the vortex wake development for realistic
wing configurations, including the merging of multiple vortices, for Reynolds num-
bers of about 10,000 based on wing chord G R

A82-37477 # A grid Interfacing zonal algorithm for three-dimensional
transonic flows about aircraft configurations. E H Atta and J Vadyak (Lock-
heed-Georgia Co , Advanced Flight Sciences Dept, Marietta, GA) American
Institute of Aeronautics and Astronautics and American Society of Mechanical
Engineers, Joint Thermophysics, Fluids, Plasma and Heat Transfer Conference,
3rd, St Louis, MO, June 7-11. 1982, AIAA Paper 82-1017 9 p 9 refs

An efficient grid interfacing zonal algorithm has been developed for computing
the transonic flow field about three-dimensional multicomponent configurations
The algorithm uses the full-potential formulation and the fully-implicit approximate
factorization scheme (AF2) The flow field solution is computed using a compo-
nent adaptive grid approach in which separate grids are employed for the in-
dividual components in the multicomponent configuration, where each
component grid is optimized for a particular geometry The component grids are
allowed to overlap, and flow field information is transmitted from one grid to
another through the overlap region An overlapped-grid scheme is implemented
for a wing and a wing/pylon/nacelle configuration Numerical results show that
the present algorithm is stable, accurate, and can be used effectively to compute
the flow field about complex configurations (Author)

A82-37493 Boeing's new transports in a flight-test marathon P
Condom Interavia, vol 37, July 1982, p 695-697

Flight testing is proceeding on two totally new aircraft, the Boeing 757 and 767
each with two alternative powerplants and FAA certifications for these aircraft are
expected to be received in record time during the second half of 1982 New test
facilities and more flight-test engineers have been requireo to keep the assigned
deadlines Radically updated acquisition and processing facilities for flight-test
data also have been introduced utilizing an 'on-line data-acquisition system, the
principal components of which include a new data analysis and monitor system,
a gross weight/center of gravity computer, a microwave aircraft positioning sys-
tem, a data processing ground station, a ground data analysis station and a flight
test computing system A schematic diagram showing the positioning of the
components of the data-acquisition system is included N B

A82-37521 The DRAPO system - Materials means and logic func-
tions (La CFAO en mecamque le systeme DRAPO - Moyens materiels et
fonctions logicielles). M Neuve Eglise (Avions Marcel-Dassault-Breguet Avia-

tion, Vaucresson, Hauts-de-Seme, France) Revue Francaise de Mecamque, 2nd
Quarter, 1982, p 37-43 In French

Components and functioning of DRAPO (Definition and Realization of Aircraft
by use of a Computer) system are described The system comprises procedures,
materials, and logistics, and interconnection of remote terminals with a central-
ized data base serving all fields of aerospace production The system is used by
aerospace CAD/CAM personnel in the fabrication of parts for industrial produc-
tion A description of the computers forming the central processing units and the
remote terminals is provided, noting the links established through telephone lines
Interactive graphics consoles permit remote access to cataloged design shapes
after entry of an alphanumeric code Programming logic, internal to the mam
system offers design with light pens, electrostatic design, and large surface
graphics Logic functions for the entire system are noted, including methods of
changing and rotating the obiects in two- and three-dimensions Finally, flow
charts of the computer operations are given M S K

A82-37526 Traffic flow control in the Frankfurt/Main airport area
(Verkehrsflusssteuerung im Anflugbereich Frankfurt/Main) R Onken
(Deutsche Forschungs- und Versuchsanstalt fur Luft- und Raumfahrt. Institut fur
Flugfuhrung, Braunschweig, West Germany) DFVLR-Nachnchten, June 1982, p
23-27 In German

Traffic records at the Frankfurt/Mam airport are analyzed in order to determine
traffic flow patterns in both the spatial and the temporal dimensions The effect
of various strategies of coordinating traffic flow are assessed A new computer-
ized traffic planning system concept is explained and evaluated C D

A82-37676 # Investigation of subsonic nacelle performance im-
provement concept. D Dusa, D J Lahti (General Electric Co , Cincinnati, OH),
and D Berry (Boeing Commercial Airplane Co . Seattle, WA) AIAA, SAE, and
ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June 21-23 1982.
AIAA Paper 82-1042 9 p

Investigations have been conducted with the obiective to identify aircraft and
nacelle performance improvement concepts aimed at improving the overall air-
craft system installed performance The present study is specifically concerned
with exhaust system design technology and impacts on both internal performance
and installed drag A goal of 1 % improvement in specific fuel consumption (SFC)
and a reduction of 1 % in aircraft drag was established Attention is given to
analytical studies, static performance tests, wind tunnel tests, nacelle calibra-
tion/thrust-drag bookkeeping, isolated nacelle testing, and installed nacelle test-
ing GR

A82-37677 * # Transonic wind tunnel test of a supersonic nozzle in-
stallation J A Yetter (Boeing Military Airplane Co , Seattle, WA), G B Evelyn
(Boeing Commercial Airplane Co , Seattle, WA), and C Mercer (NASA, Langley
Research Center, Hampton, VA) AIAA, SAE, and ASME, Joint Propulsion Con-
ference, 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1045 14 p 8
refs

The design of the propulsion system installation affects strongly the total drag
and overall performance of an aircraft, and the concept, placement, and integra-
tion details of the exhaust nozzle are major considerations in the configuration
definition As part of the NASA Supersonic Cruise Research (SCR) program, a
wind tunnel test program has been conducted to investigate exhaust nozzle-
airframe interactions at transonic speeds First phase testing is to establish guide-
lines for follow-on testing A summary is provided of the results of first phase
testing, taking into account the test approach, the effect of nozzle closure on
aircraft aerodynamic characteristics, nozzle installation effects and nacelle inter-
ference drag, and an analytical study of the effects of nozzle closure on the
aircraft G R

A82-37678 * # Kevlar/PMR-15 polyimide matrix composite for a com-
plex shaped DC-9 drag reduction fairing. R T Kawai, R F McCarthy, M S
Wilier (Douglas Aircraft Co , Long Beach, CA), and F J Hrach (NASA, Lewis
Research Center, Cleveland, OH) AIAA, SAE. and ASME, Joint Propulsion
Conference, 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1047 9 p
6 refs

The Aircraft Energy Efficiency (ACEE) Program was established by NASA to
improve the fuel efficiency of commercial transport aircraft and thereby to reduce
the amount of fuel consumed by the air transportation industry One of the final
items developed by the program is an improved fairing which is the aft closure
for the thrust reverser actuators on the JT8D nacelles on DC-9 aircraft The
reduced-drag fairing uses, in the interest of weight savings, an advanced compos-
ite construction The composite material contains Kevlar 49 fibers in a PMR-15
matrix Attention is given to the aerodynamic configuration, the material system,
and aspects of fabrication development G R

A82-37679 # Development of counter-rotating mtershaft support
bearing technology for aircraft gas turbine engines. W L Gamble (United
Technologies Corp , Government Products Div , West Palm Beach, CA) and R
Valori (U S Naval Air Propulsion Test Center, Trenton, NJ) AIAA, SAE, and
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ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982,
AIAA Paper 82-1054 9 p

Analytical studies on mtershaft cylindrical roller bearings for advanced gas
turbine engines configured with counter-rotating shafts showed advantages in
fatigue life and internal radial clearance control when the outer ring was mounted
on the low speed rotor and the inner ring on the high speed rotor Parametric rig
tests on eight bearings showed that the primary drivers on roller end wear were
roller-to-guide flange end clearance, outer race preload and internal radial clear-
ance Test results showed concentric roller end wear patterns on all test bearings
and varying levels of wear The performance data was used to improve prediction
techniques for bearing heat generation and temperatures (Author)

A82-37682 # Evaluation of a multivanable control design on a vari-
able cycle engine simulation. S J Przybylko (USAF, Aero Propulsion Labora-
tory, Wright-Patterson AFB, OH)and S M Rock (Systems Control Technology,
Inc , Palo Alto, CA) AIAA, SAE, and ASME, Joint Propulsion Conference, 18th,
Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1077 8 p 13 refs Contract
No F33615-77-C-2096

It is pointed out that aircraft turbine engine propulsion control systems have
been the focus of extensive development in recent years Future engine cycles
have been defined and include a significant variable geometry capability to the
extent that the thermodynamic engine cycle varies over wide limits The number
of actuated variables was expanded, and resulting control strategies require
extension of the current advanced multivanable control methodologies The
present investigation is concerned with the evaluation of a multivanable control
designed for the JTDE GE 23 variable cycle engine Attention is given to a
description of the Joint Technology Demonstrator Engine (JTDE), the control
requirements, a control structure overview, and the computer simulation and
evaluation procedure G R

A82-37683 * # Flight evaluation of a digital electronic engine control
system in an F-15 airplane L P Myers, K G Mackall, F W Burcham, Jr
(NASA. Ames Research Center, Edwards AFB, CA), and W A Walter (United
Technologies Corp , Pratt and Whitney Aircraft Group, West Palm Beach, FL)
AIAA, SAE, and ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June
21-23, 1982, AIAA Paper 82-1080 14 p 6 refs

Benefits provided by a full-authority digital engine control are related to im-
provements in engine efficiency, performance, and operations An additional
benefit is the capability of detecting and accommodating failures in real time and
providing engine-health diagnostics The digital electronic engine control (DEEC),
is a full-authority digital engine control developed for the F100-PW-100 turbofan
engine The DEEC has been flight tested on an F-15 aircraft The flight tests had
the objective to evaluate the DEEC hardware and software over the F-15 flight
envelope A description is presented of the results of the flight tests, which
consisted of nonaugmented and augmented throttle^transients, airstarts, and
backup control operations The aircraft, engine, DEEC system, and data acquisi-
tion and reduction system are discussed G R

A82-37685 # Prediction of cruise missile inlet peak instantaneous
distortion patterns from steady state and turbulence data using a statisti-
cal technique. J A Forner and J M Manter (USAF, Aeronautical Systems Div ,
Wright-Patterson AFB, OH) AIAA, SAE, and ASME, Joint Propulsion Confer-
ence, 18th, Cleveland, OH, June21-23, 1982, AIAA Paper82-1085 10p 7 refs

The commonly accepted method of assessing inlet engine compatibility is to
evaluate the engine capability to operate stall-free with the peak instantaneous
distortion levels delivered by the inlet The development of inlet systems for
aircraft and missiles requires, therefore, an assessment of peak instantaneous
distortion The present investigation is concerned with a statistical procedure for
predicting instantaneous peak distortion patterns, taking into account an ap-
proach based on a method considered by Stevens et al (1980) The investigation
has the objective to expand the data base supporting the method by comparing
predicted distortion values to analog screened values for three cruise missile
inlets G R

A82-37688 # Electronic control for small engines. W H Hermann, J
A Weber, and E E Ervin (General Motors Corp , Detroit Diesel Allison Div ,
Indianapolis, IN) AIAA,, SAE, and ASME, Joint Propulsion Conference, 18th,
Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1126 8 p

A description is presented of an electronic system for the control of the small
engines of the Model 250 series, which are used in many helicopter applications
(single and twin) and in selected turboprop applications The requirements for
developing the Model 250 electronic control concept are examined The elec-
tronic control is active throughout the engine operating regime The principal
features of the electronic control system are related to start temperature limiting,
altitude-compensated surge avoidance, rotor speed governor, loss-of-load pro-
tection, backup analog governor, backup loss-of-load protection, manual backup,
and diagnostics and readout The principal components of the Model 250 elec-
tronic fuel control system are shown in a graph A digital control unit is a new
component which is currently being developed for this system G R

A82-37689 # Reliability design study for a fault-tolerant electronic
engine control D E Warner and W H Hermann (General Motors Corp , Detroit
Diesel Allison Div , Indianapolis, IN) AIAA, SAE, and ASME, Joint Propulsion
Conference, 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1129 8 p

The Advanced Turbine Engine Study (ATES) has the objective to define the
engines which are to power the advanced aircraft of the late 1980's Digital
electronic controls are required for the operation of advanced variable cycle
engines for high performance aircraft Problems of failure tolerance and reliability
arising in connection with the control system were investigated in a study on
Full-Authority, Fault-Tolerant Electronic Engine Controls (FAFTEEC) A descrip-
tion is presented of the highlights and the significant results of the study Attention
is given to the baseline system which was defined to meet mission, aircraft, and
engine requirements derived from the ATES program The module database is
considered along with alternate fault-tolerant system designs, specific design
tools utilized in the design of fault-tolerant systems, and aspects of system
evaluation G R

A82-37690 # Design concepts of an advanced propulsion monitoring
system. A R Mulukutlaand V W Lawson (General Electric Co .Cincinnati, OH)
AIAA, SAE, and ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June
21-23, 1982, AIAA Paper 82-1130 5 p Contract No F33615-79-C-2092

A number of tests of engine health monitoring systems have demonstrated the
feasibility of acquiring and recording some of the engine healtn related data An
American aerospace company is developing an Advanced Propulsion Monitoring
System (APMS) to remedy some of the shortcomings of pievious systems with
regard to automatic analysis and presentation of data in useful form After the
conduction of tests of the APMS in the laboratory, some of the hardware and
software are being modified for a demonstration test on a different engine with
a different operating cycle A description is presented of some of the details of
the demonstration configuration Attention is given to the demonstration test
objectives, a system overview, and a software overview G R

A82-37691 * # Optical tip clearance sensor for aircraft engine con-
trols. G L Poppel (General Electric Co , Aircraft Engine Business Group, Cincin-
nati, OH), DTP Marple (General Electric Co , Schenectady, NY), and R J
Baumbick (NASA, Lewis Research Center, Cleveland, OH) AIAA, SAE, and
ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982,
AIAA Paper 82-1131 9p Contract No NAS3-21843

Aircraft gas turbine performance and efficiency are related to airfoil tip clear-
ance The possibility has been considered to obtain optimum performance and
efficiency by reducing clearance to a safe minimum with the aid of a closed-loop
tip clearance control system, which utilizes a tip clearance sensor The use of
optical sensing methods appears to represent a potential solution to the tip
clearance measurement problem Principles of sensor operation are discussed
along with dimensional considerations and diffraction limitations A description is
presented of the study of the feasibility of a certain sensor, taking into account
the test rig system, the optical components, and the mounting tube Attention is
also given to the operation of the feasibility-study sensor, performance estima-
tions, the optical fiber bundle, light beam refraction, and aspects of aircraft engine
implementation G R

A82-37692 # Advanced exhaust nozzle concepts using spanwise
blowing for aerodynamic lift enhancement J G Doonan and W H Davis, Jr
(Grumman Aerospace Corp , Bethpage, NY) AIAA, SAE, and ASME, Joint
Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper
82-1132 16p Srefs Contracts No F33615-79-C-3009. No F33615-77-C-3045

Underwing and wing trailing edge flap spanwise blowing configurations employ-
ing a secondary nozzle were tested in a wind tunnel investigation in order to
assess their STOL performance enhancement effects, 'or the case of a 1990s-
technology twin-engined fighter with close-coupled canard planform The two
spanwise blowing concepts were incorporated in a two-dimensional, thrust vec-
toring and convergent-divergent flow geometry primary exhaust nozzle The ad-
vantages of spanwise blowing are identified through an analysis of wind tunnel
1 /8-scale model aircraft force and surface pressure data The underwmg and
trailing edge methods have demonstrated induced lift coefficients equal to 33%
and 28% of the unpowered aerodynamic lift coefficient, respectively Considera-
tion is also given to lift augmentation by means of the primary thrust-vectoring
nozzles O C

A82-37693 # Thrust reverser induced flow interference on tactical
aircraft stability and control. C Chiarelli, D Lonncz, and B Hunt (Northrop
Corp , Aircraft Div , Hawthorne, CA) AIAA, SAE, and ASME, Joint Propulsion
Conference, 18th, Cleveland. OH, June 21-23, 1982, AIAA Paper 82-1133 11 p
6 refs

It is pointed out that the vulnerability of runways to bomb damage is a major
threat to the operational effectiveness of tactical aircraft Future designs will,
therefore, very likely be required to operate from short undamaged portions of
runway The most critical problem in achieving STOL is to reduce landing dis-
tance because conventional tactical aircraft require landing lengths which are
several times greater than their takeoff lengths An approach involving the use
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of a thrust reverser represents a possible solution to the problem Attention is
given to a study of reverser |et/tunnel wall interference conducted in a low speed
wind tunnel, results for a thrust reversing version of the F/A-18A aircraft, and
wind tunnel data for reverser effects on the stability and control characteristics
of an advanced fighter configuration G R

A82-37694 # Advanced nozzle integration for air combat fighter ap-
plication H W Wallace (McDonnell Aircraft Co , St Louis, MO) and D L
Bowers (USAF, Wright Aeronautical Laboratories, Wright-Patterson AFB, OH)
AIAA. SAE, and ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June
21-23, 1982, AIAA Paper 82-1135 13 p

Analytical and experimental investigations have been conducted in an Ad-
vanced Nozzle Concepts program, with a view to establishing design guidelines
for future tactical fighters The configurations studied include high and low aspect
ratio two-dimensional nozzles, as well as advanced axisymmetnc nozzle, in-
stalled in air-to-air and air-to-surface primary mission tactical aircraft of generi-
cally different design Attention is given to the air-to-air vehicle, for which nozzle
configurations were wind tunnel tested at speeds from Mach 0 6 to 1 5 in order
to determine relative installation drag and aerodynamic interaction effects due to
thrust vectoring and reversing It is shown that thrust reversal for STOL operation
and thrust vectoring for trim enhancement at high lift coefficients may be achieved
with a small penalty in taKeoff gross weight O C

A82-37695 # Experimental performance evaluation of Ventilated
mixers' - A new mixer concept for high bypass turbofan engines. J S
Sokhey (Boeing Commercial Airplane Co , Seattle, WA) AIAA, SAE, and ASME,
Joint Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982, AIAA Pa-
per 82-1136 13 p 7 refs

An experimental investigation of two Ventilated Mixer cold/hot dual flow nozzle
models is presented in which total axial thrust, mixer surface static pressures are
measured, and rake surveys are taken of total pressure and temperature taken
at the charging station, mixing plane, and nozzle exit plane Greater accuracy
than that normally obtainable was achieved in the definition of nozzle model
surfaces through the numerically controlled fabrication of each unit from a single
stainless steel block Ventilation slots were machined through the mixer lobe
walls in order to improve mixer performance through boundary layer energiza-
tion, which inhibits primary flow separation Analysis of the test results shows the
ventilation concept to yield a significant reduction in total mixer pressure loss, with
additional improvements noted in mixing effectiveness and |et noise reduction
Ventilated mixer flow characteristics are compared with those of unventilated
mixers, and the consequence of this nozzle design's applications to existing
turbofan engines is discussed O C

A82-37698 # A cost modeling approach to engine optimization D G
Culy and R C Gunness (Garrett Turbine Engine Co , Phoenix, AZ) AIAA, SAE,
and ASME, Joint Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982,
AIAA Paper 82-1185 8p Navy-USAF-sponsored research

An outline is provided of an engine optimization study carried out as part of the
Navy Advanced Technology Engine Study (ATES) Program The objective of the
study was to determine a set of engine cycle parameters, and then to establish
a set of component technologies and a development strategy which would result
in the lowest peacetime Life Cycle Cost (LCC) for six different aircraft fleets For
simplicity, one tactical system (using an engine in the middle of the study size
range) is discussed Preliminary sizing was based on conventional optimization
criteria The LCC model used is briefly described, and the scenario for the mission
is given The study results are shown in terms of both LCC and aircraft takeoff
gross weight G R

A82-37709 # Models for a turbulent premixed dump combustor. N
Darabiha, S M Candel (Ecole Centrale des Arts et Manufactures, Chatenay-
Malabry, ONERA, Chatilhon-sous-Bagneux, Hauts-de-Seme, France), and E Es-
posito (Ecole Centrale des Arts et Manufactures, Chatenay-Malabry,
Hauts-de-Seme, France) AIAA, SAE, and ASME, Joint Propulsion Conference,
18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1261 9 p 23 refs
Research supported by the Societe Nationale d'Etude et de Construction de
Moteurs d'Aviation

The modeling of the process of ignition and flame spreading in a premixed
dump combustor is discussed The treatment, which is essentially numerical,
relies on a time-split finite difference method Mass-averaged conservation equa-
tions are used in order to represent the flow dynamics A simple chemically
reacting system is assumed, and combustion is simulated using two models The
reaction rate is kmetically controlled in the first model The second model is based
on the coherent flame concept of Marble and Broadwell (1977) Time-dependent
flame spreading calculations are described in some detail C R

A82-37710 * # Turbulence measurements in a confined jet using a six-
orientation hot-wire probe technique. S I Janjua, D K McLaughlin (Dynam-
ics Technology, Inc, Torrance, CA), D G Lilley (Oklahoma State University,
Stillwater, OK), and T Jackson AIAA, SAE, and ASME, Joint Propulsion Confer-

ence, 18th, Cleveland, OH,June21-23. 1982, AIAA Paper82-1262 13p 22 refs
Contract No NAG3-74

The six-orientation hot-wire technique is applied to nonreacting axisymmetnc
flowfields. obtaining measurements of time-mean and rms voltages at six dif-
ferent orientations, thus providing enough information to determine the time-mean
velocities, turbulence intensities, and shear stresses At each location in the flow,
there are six different values of each of the above quantities that can be obtained
using six sets of measurements of three ad|acent orientations Flowfield surveys
of both swirling and nonswirling confined jets are used to calculate estimates of
the mean velocity components and the normal and shear turbulent stresses, and
comparisons with independent data are made A sensitivity analysis of the data
reduction technique demonstrates that the largest uncertainties are to be ex-
pected in the turbulent shear force estimates C D

A82-37712 # Current techniques for jet engine test cell modeling. R
J Freuler (Ohio State University, Columbus, OH) and R A Dickman (General
Electric Co , Aircraft Engine Group, Cincinnati, OH) AIAA, SAE, and ASME, Joint
Propulsion Conference, 18th, Cleveland, OH, June 21-23, 1982, AIAA Paper
82-1272 16 p

A model test program to demonstrate acceptable aerodynamic performance
for a jet engine test cell with a 26 ft by 26 ft cross section is described Utilizing
a 1 /17 6 scale plexiglass model of the full-scale jet engine test cell and a modified
turbine powered simulator, a technique is developed in conjunction with an online
data acquisition system (outlined in a block diagram) by which a maximum
amount of test information can be acquired, processed, and presented to the jet
cell model test engineer in a manner responsive enough to permit the 'immediate'
analysis of a test point A matrix of inlet/cell/exhaust geometries is model tested
to demonstrate their interaction on the test cell system aerodynamics This model
test demonstrates acceptable test cell aerodynamics for a 26 ft by 26 ft cell
geometry with a three to six inch water inlet pressure drop and a cell bypass ratio
greater than 1 Specifically no vortices are formed in the simulated engine bell-
mouth, the front cell velocity distortion is less than 0 20, the tip circumferential
inlet distortion is less than 0 5% and the tip radial distortion is less than 0 25%
The axial pressure gradients as measured on cell walls and the simulated engine
fan cowling are well below 0 5 inches of water, which corresponds to less than
0 1 % correction to measured thrust due to base pressure differences N B

A82-37716 * # Aerodynamic performance of high turning core turbine
vanes in a two-dimensional cascade. J R Schwab (NASA, Lewis Research
Center, Cleveland, OH) AIAA, SAE, and ASME, Joint Propulsion Conference,
18th, Cleveland, OH, June 21-23, 1982, AIAA Paper 82-1288 19 p 6 refs

Experimental and theoretical aerodynamic performance data are presented for
four uncooled high turning core turbine vanes with exit angles of 74 9, 75 0, 77 5,
and 79 6 degrees in a two-dimensional cascade Data for a more conservative
67 0 degree vane are included for comparison Corection of the experimental
aftermix kinetic energy losses to a common 0 100 centimeter trailing edge thick-
ness yields a linear trend of increased loss from 0 020 to 0 025 as the vane exit
angle increases from 67 0 to 79 6 degrees The theoretical losses show a similar
trend The experimental and theoretical vane surface velocity distributions gener-
ally agree within approximately five percent, although the suction surface
theoretical velocities are generally higher than the experimental velocities as the
vane exit angle increases (Author)

A82-37764 # R & D on composite rotor blades at Agusta V Giavotto
(Milano, Politecnico, Milan, Italy), V Caramaschi, and G C Maffioli (Costruzioni
Aeronautiche Giovanni Agusta S p A , Varese, Italy) Deutsche Gese/lschaft fur
Luft- und Raumfahrt, European Rotorcraft and Powered Lift Aircraft Forum, 7th,
Garmish-Partenkirchen, West Germany, Sept 8-11, 1981, Paper 16 p 5 refs

An R&D program aimed at the development of improved methods for the
construction of composite rotor blades is reviewed with reference to the develop-
ment of a finite element code (Program HANBA 2) for blade section analysis and
the development of reliable models for the study of composite behavior and
failure criteria Program HANBA 2 is based on finite element discretization in the
section plane only, thus allowing the computation of beam solutions for any shape
and material anisotropy or inhomogeneity of the section concerned In particular,
the code allows the evaluation of interlammar and joint stresses in nonlinear
material models with unbalanced anisotropy Composite rotor blades have been
designed and manufactured using the methods developed and are now undergo-
ing static and fatigue tests V L

A82-37765 * # A simple system for helicopter Individual-Blade-Control
and its application to stall flutter suppression. N D Ham and T R Quacken-
bush (MIT, Cambridge, MA) Deutsche Gesellschaft fur Luft- und Raumfahrt,
European Rotorcraft and Powered Lift Aircraft Forum, 7th, Garmish-Partenkirc-
hen, West Germany. Sept 8-11, 1981, Paper 10 p NASA-sponsored research

A new, advanced type of active control for helicopters and its application to a
system for stall flutter suppression is described The system, based on previously
developed M I T Individual-Blade-Control hardware, employs blade-mounted ac-
celerometers to sense torsional oscillations and feeds back rate information to
increase the damping of the first torsion mode A linear model of the blade and
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control system dynamics is used to give qualitative and quantitative guidance in
the design process as well as to aid in analysis of experimental results System
performance in wind tunnel tests is described, and evidence is given of the
system's ability to provide substantial additional damping to stall-induced blade
oscillations (Author)

A82-37766 # CFC drive shaft and GFC coupling for the tail rotor of
the BO 105. C M Herkert, D Braun, and K Pfeifer (Messerschmitt-Bdlkow-
Blohm GmbH, Munich. West Germany) Deutsche Gese/lschaft fur Luft- und
Raumfahrt, European Rotorcraft and Powered Lift Aircraft Forum, 7th. Garmish-
Partenkirchen. West Germany, Sept 8-11, 1981, Paper 27 p

A new tail rotor drive system using a carbon fiber composite shaft and glass
fiber composite couplings is being designed for the BO 105 instead of the existing
metal version with a view to reducing the mass and the cost of the drive system
The discussion covers general design requirements, analytical evaluation of sev-
eral design concepts including bolted and bonded versions, manufacturing tech-
niques, tool design, test results and cost effectiveness of the proposed designs
It is shown that the composite version of the tail rotor drive system would provide
a 10% reduction in the manufacturing cost, a mass reduction of 4 kg for the long
shaft and 1 kg for the short shaft, and, possibly, a reduction in the number of parts

VL

A82-37767 # Quantification of helicopter vibration ride qualities. C E
Hammond and D D Hollenbaugh (U S Army, Applied Technology Laboratory,
Fort Eustis, VA) Deutsche Gesellschaft fur Luft- und Raumfahrt, European
Rotorcraft and Powered Lift Aircraft Forum, 7th, Garmish-Partenkirchen, West
Germany, Sept 8-11, 1981, Paper 14 p 8 refs

Absorbed power, a measure of the rate at which the body absorbs energy
when subjected to vibration (as developed by the U S Army TACOM), is used
as a means for quantifying helicopter vibration ride quality Vibration tests, per-
formed on pilots of five different operational U S Army helicopters are converted
to absorbed power using calculations derived for quantitative measures of ride
quality for ground vehicles The results are compared to previously obtained data
showing acceptable subjective response for helicopter vibration levels and ISO
2631 reduced proficiency boundaries (both converted to absorbed power) Ab-
sorbed power measurements from the operational helicopters are. in general,
higher than the values from these comparative boundaries and fall between the
levels for acceptable ride quality of automobiles and off-road vehicles (0 2-6 W)
Further research using the NASA-Langley Research Center Passenger Ride
Quality Apparatus, is planned N B

A82-37768 # Practical application of a computerized flight by flight
fatigue test system. A Jono and G Parenti (Costruzioni Aeronautiche Giovanni
Agusta S p A , Varese, Italy) Deutsche Gesellschaft fur Luft- und Raumfahrt,
European Rotorcraft and Powered Lift Aircraft Forum, 7th, Garmish-Partenkirc-
hen. West Germany, Sept 8-11, 1981, Paper 17 p

Requirements related to the procedure leading to the certification of a heli-
copter, and general developments concerning the state of the art provided the
motivation for modernizing the equipment used in fatigue testing The moderniza-
tion made it possible to reduce the time required for testing, and to minimize
needs for operator assistance during the test It was also possible to improve
accuracy and reliability A flight test data survey is conducted, and flight by flight
fatigue tests are discussed A description of a computer controlled system is
presented, taking into account the system definition, the software philosophy, the
system architecture, and a system functional description G R

A82-37769 # Quasi-static and dynamic crushing of energy absorbing
materials and structural components with the aim of improving helicopter
crashworthmess. C Kindervater (Deutsche Forschungs- und Versuchsanstalt
fur Luft- und Raumfahrt, Stuttgart, West Germany) Deutsche Gesellschaft fur
Luft- und Raumfahrt, European Rotorcraft and Powered Lift Aircraft Forum. 7th,
Garmish-Partenkirchen, West Germany Sept 8-11. 1981, Paper 26 p

Energy absorbing tests are performed on several materials and structural
components, such as aluminum honeycomb, thin-walled aluminum and steel
cylinders, PUR-foam cylinders, and fiber-reinforced cylindrical tubes, with the
eventual goal of improving helicopter crashworthmess Axial crushing tests, under
quasi-static and impact loading, are conducted to determine several key energy
absorbing parameters for these materials and structures, including specific en-
ergy, energy dissipation density, stroke efficiency and operating stress Fiber-
reinforced tubes gave the best results, having a specific energy value of about
twice the maximum observed for aluminum honeycomb and about six times the
best value for foam-filled metal cylinders Little difference is shown between the
static and dynamic failure modes Finally a crash test structure is drop tested with
some selected structural elements acting as energy absorbers and the results
are compared to crash cases simulated using a computer program The compari-
son tests showed that accurate estimations of the dynamic response of the total
structural assembly can be obtained by using statically-determined load deflec-
tion characteristics of the absorbing elements N B

A82-37770 # Joint Anglo-American experience of the analysis of heli-
copter rotor blade pressure distribution. D J Merkley (U S Army, Applied
Technology Laboratory, Fort Eustis, VA), M J Riley, and C Young (Royal Air-
craft Establishment, Farnborough, Hants , England) Deutsche Gesellschaft fur
Luft- und Raumfahrt, European Rotorcraft and Powered Lift Aircraft Forum, 7th,
Garmish-Partenkirchen, West Germany, Sept 8-11, 1981, Paper 21 p 8 refs

NASA, the U S Army, and the Royal Aircraft Establishment (RAE), UK, are
collaborating in a study to develop interactive computer systems for use in
analyzing helicopter rotor blade pressure distribution measurements Flight tests
on AH-1G and Wessex helicopters provided data which were then analyzed using
two different computer program systems The RAE interactive graphics programs
perform curve fitting and integration routines which enable force and moment
coefficient plots to be visually displayed, and for regions of interest, such as
where blade section limitations are apparent, to be located for the more detailed
study of chordwise pressure distribution The U S team incorporated and consid-
erably extended the RAE programs into a computer software system called
DATA-MAP, which offers the convenience of fully interactive graphics to display
the pressure measurements in absolute values or coefficient form against time,
chord or radius, to derive forces and moments, and to optimize scaling as the
analysis proceeds Examples of the plots obtained from both systems are in-
cluded Two |0int workshops have been held to exchange information and to
correlate the various data bases (test and analytic) Further cooperative efforts
are planned N B

A82-37771 # Ageing of composite rotor blades. F Och (Messersch-
mitt-Bolkow-Blohm GmbH. Munich. West Germany) Deutsche Gesellschaft fur
Luft- und Raumfahrt, European Rotorcraft and Powered Lift Aircraft Forum, 7th,
Garmish-Partenkirchen, West Germany, Sept 8-11, 1981, Paper 16 p 6 refs

Long term effects of the environment on composite rotor blades used in dif-
ferent climatic zones are evaluated by means of coupon testing (sections cut out
of blades) and tests of full-scale components Blades with 2600, 3700 and 6100
flight hours, flown over the Gulf of Mexico and the North Sea region, show a
reduction in interlammar shear strength due to accelerated aging, but no weather-
ing influence is found on bending strength Artificial weathering of coupon speci-
mens yields a significant reduction in the endurance limit of matrix controlled
properties after sufficient time of exposure (500 hr) Full scale fatigue testing
indicates that there is no adverse influence of service usage on composite rotor
blades In general, composite material fulfills its expected advantages, making it
the best structural material for rotory wing applications N B

A82-37772 # Helicopter design synthesis. O R Ramos and P Taylor
(Southampton, University, Southampton, England) Deutsche Gesellschaft fur
Luft- und Raumfahrt, European Rotorcraft and Powered Lift Aircraft Forum, 7th
Garmish-Partenkirchen, West Germany, Sept 8-11, 1981, Paper 22 p 16 refs
Research supported by the Ministry of Defence (Procurement Executive)

A modular computer program is developed to aid the preliminary design anal-
ysis of the aerodynamic and dynamic characteristics for projected base-line
helicopters of conventional configuration The computer program, called
HELISOTON, allows time-efficient assessment of the multi-variable relationships
between the various input design requirements in the earliest stages of project
definition HELISOTON consists of an iteration procedure for automated pre-
diction of a helicopter's AUW. installed power and size as a function of the aircraft
role, specification and mission profile When the basic iteration is linked to a series
of outer iterative loops, the program then carries out simple optimization decisions
related to the preliminary stages of design and can be used to simply select
design parameters, ruling out those solutions that cannot be expected to lead to
efficient or practical final base-line designs HELISOTON can also be used for
data generation in conjunction with external optimization programs covering fields
wider than aerodynamics and dynamics and/or using more detailed, time-con-
suming computational models Sample program results are included to illustrate
the potentialities of the program and the several modes in which the program can
be advantageously operated N B

A82-37773 # Factors shaping conceptual design of rotary-wing air-
craft. W Z Stepmewsk: Deutsche Gesellschaft fur Luft-und Raumlahrt. Euro-
pean Rotorcraft and Powered Lift Aircraft Forum, 7th, Garmish-Partenkirchen,
West Germany, Sept 8-11. 1981, Paper 18 p 10 refs

The investigation is mainly concerned with the most important design parame-
ter value trends as exhibited by the foremost design schools represented by the
Soviet Union and the Western nations In addition to pure helicopters of various
configurations, a few new rotary-wing concepts as the tilt rotor, ABC, and the
X-wing are considered so that their competitive positions with respect to classical
helicopters can be assessed A number of Soviet helicopters listed in a table
include, in addition to examples of traditional Soviet design philosophy, also the
Mi-24 and Mi-26 as examples of the new Soviet design philosophy adopted by
the Tishchenko design team The Western rotorcraft selected for the comparative
study include single-rotor and tandem helicopters ranging in maximum gross
weights from about 5000 to almost 150,000 pounds The state of the art of
powerplants is examined, taking into account Western and Soviet engines Atten-
tion is given to disk loading, power loading, tip speed, advancing blade-tip Mach
number and advance ratio barrier, and weight and energy aspects G R
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A82-37775 # An automatic map reader suitable for use in helicopters.
G F Walker (Marconi Avionics, Ltd , Rochester, Kent, England) Deutsche Ge-
sellschaft fur Luft- und Raumfahrt, European Rotorcraft and Powered Lift Aircraft
Forum, 7th, Garmish-Partenkircnen, West Germany, Sept 8-11, 1981, Paper 11
p 6 refs

The automatic map reader (AMR) is a portable, hand-held navigation device
designed to greatly increase navigational accuracy in tactical helicopters, particu-
larly in the Nap-of-the-Earth flight environment The AMR incorporates several
features which make it attractive for use in helicopters, including the use of
unprepared standard maps, the unlimited orientation of the map, low weight, and
low cost The interface unit of the AMR converts data from the navigational
computer into a form suitable for use by the display head, which contains two
discs, drive mechanisms, display and processor electronics, and the system
operational controls Flight position is indicated by the intersection of lines en-
graved on two separately movable circular discs Flight evaluation tests demon-
strated the effectiveness of the AMR in terms of performance and cost at an
overall weight and size suitable for helicopter use N B

AB2-37775 # An automatic map reader suitable for use in helicopters.
G F Walker (Marconi Avionics, Ltd , Rochester, Kent. England) Deutsche Ge-
sellschaft fur Luft- und Raumfahrt. European Rotorcraft and Powered Lift Aircraft
Forum, 7th, Garmish-Partenkirchen, West Germany, Sept 8-11, 1981, Paper 11
p 6 refs

The automatic map reader (AMR) is a portable, hand-held navigation device
designed to greatly increase navigational accuracy in tactical helicopters, particu-
larly m the Nap-of-the-Earth flight environment The AMR incorporates several
features which make it attractive for use in helicopters, including the use of
unprepared standard maps, the unlimited orientation of the map, low weight, and
low cost The interface unit of the AMR converts data from the navigational
computer into a form suitable for use by the display head, which contains two
discs, drive mechanisms, display and processor electronics, and the system
operational controls Flight position is indicated by the intersection of lines en-
graved on two separately movable circular discs Flight evaluation tests demon-
strated the effectiveness of the AMR in terms of performance and cost at an
overall weight and size suitable for helicopter use N B

A82-37776 # Optimization of blade pitch angle for higher harmonic
rotor control. H G Jacob (Braunschweig, Technische Umversitat, Brunswick,
West Germany) and G Lehmann (Deutsche Forschungs- und Versuchsanstalt fur
Luft- und Raumfahrt, Institut fur Flugmechanik, Braunschweig, West Germany)
Deutsche Gesellschaft fur Luft- und Raumfahrt, European Rotorcraft and Pow-
ered Lift Aircraft Forum, 7th, Garmish-Partenkirchen, West Germany, Sept 8-11,
1981, Paper 29 p 7 refs

An achievement of improved harmonic control in the case of helicopter rotors
makes it possible to reduce oscillatory hub forces and moments, decrease blade
stresses, increase performance, and avoid instabilities of blade motion The
present investigation is concerned with numerical studies which have been con-
ducted to enhance the harmonic control of helicopter rotor blades Three different
mathematical models are employed to show the effectiveness of improved har-
monic blade control and to provide an overview concerning the sensitivity of the
control inputs An optimization method is discussed, and the time dependent
optimal control of the blade pitch angle is considered Attention is given to the
mathematical model of a rotor with rigid blades and flap hinges, and a mathemati-
cal model of a rotor system with elastic blades G R

A82-37777 * General purpose research rotor. R Jones, H E Howes
(Kaman Aerospace Corp , Bloomfield, CT), and L A Haslim (NASA, Ames Re-
search Center, Moffett Field, CA) American Helicopter Society, Northeast Re-
gion National Specialists' Meeting on Helicopter Vibration Technology for the Jet
Smooth Ride, Hartford, CT, Nov 2-4, 1981, Preprint 81-9 15 p

An analytical study, under a NASA contract, is performed on an advanced flight
research rotor (four-bladed, 54 ft in diameter, with bearmgless rotor retention
characteristics) to determine the sensitivity of total rotor characteristics such as
vibratory hub loads, rotor horsepower, and blade loads, to parametric variability
of the rotor configuration The sensitivity of the rotor to various combinations of
blade planform taper, percent of blade span that is tapered, tip sweep angle,
built-in-twist, and torsional frequency is determined for specific configurations by
randomly selecting combinations of these parameters Characteristics of other
intermediate rotor configurations are determined by a regression analysis The
results show that a wide range of rotor total performance characteristics can be
obtained for a rotor trimmed to the same flight conditions The regression equa-
tions predict total performance of the rotor very well and appear to be a useful
analytical tool for rotor design optimization Figures showing the results of the
various tests are given along with a table of the regression coefficients N B

A82-37778 Low vibration design of AAH for mission proficiency
requirements. B P Gupta and E R Wood (Hughes Helicopters, Inc , Culver
City, CA) American Helicopter Society, Northeast Region National Specialists'
Meeting on Helicopter Vibration Technology for the Jet Smooth Ride, Hartford,
CT, Nov 2-4, 1981, Preprint 81-2 9 p 11 refs

The Army Advanced Attack Helicopter (AAH) considered in the investigation
has a four-bladed fully articulated rotor which turns at 289 RPM The aircraft basic
design gross weight is 14,660 Ibs The two-man crew includes a pilot and a copilot
gunner AAH design features for low vibration are considered, taking into account
also a program to reduce even further the low vibration levels in the basic aircraft
A flight spectrum approach to helicopter vibration specifications is discussed,
giving attention to helicopter vibrations and airspeed, Miner's rule applied to
helicopter vibrations, the primary mission profile for the AAH, and a typical struc-
tural component S-N curve The criterion of 'hours before proficiency degrades'
relates the complex crew vibration environment to a single quantity which is
physically significant G R

A82-37779 Army helicopter crew seat vibration - Past perform-
ance, future requirements. S T Crews and W W Hamilton (U S Army, Qualifi-
cations Directorate, St Louis, MO) American Helicopter Society, Northeast
Regional National Specialists' Meeting on Helicopter Vibration Technology for
the Jet Smooth Ride, Hartford, CT, Nov 2-4, 1981, Preprint 81-3 8 p 12 refs

The Army is interested in setting vibration specifications as a means to insure
that pilot, copilot, and crew are able to perform whatever tasks they have to
accomplish to make their mission a success Mission tasks vary in different flight
regimes and for different missions The level of vibration which will interfere with
task performance will vary consequently with flight regime and mission, and,
correspondingly, the vibration specifications should vary also Investigations
related to an establishment of suitable vibration specifications for Army helicopt-
ers are discussed, taking into account ride quality research, the intrusion index,
flight test results, and Army ride quality specifications The results of the study
show that the Army has achieved marginally acceptable vibration related ride
quality on its operational helicopters G R

A82-37780 The Helicopter Ride Revolution. R W Balke (Bell Heli-
copter Textron, Fort Worth, TX) American Helicopter Society, Northeast Region
National Specialists' Meeting on Helicopter Vibration Technology for the Jet
Smooth Ride, Hartford, CT, Nov 2-4, 1981, Preprint 81-4 15 p 33 refs

It is pointed out that the Helicopter Ride Revolution began in earnest with the
stringent requirements of a draft in 1971 It will conclude with the achievement
by the helicopter industry of a let-smooth ride by the end of the century The major
technological milestones which must be met to achieve this goal on schedule are
developed through an evaluation of the interdependence of design and analytical
techniques and the duration of a typical system-acquisition cycle The 30 years
between the first impetus in 1971 and the year 2000, when the first helicopters
with a let-smooth ride are scheduled for completion, can be characterized by
three 10-year periods, including the reactive era, the technological development
era, and the application or maturity era For the achievement of a let-smooth ride
it will be necessary that the vibration levels, along all axes and across the
frequency band, be equivalent to those of a typical jetliner In addition, all other
factors affecting the sensory perceptions must also be equivalent G R

A82-37781 Improved methods in ground vibration testing. E J
Nagy (Kaman Aerospace Corp , Bloomfield, CT) American Helicopter Society,
Northeast Region National Specialists' Meeting on Helicopter Vibration Tech-
nology for the Jet Smooth Ride, Hartford, CT, Nov 2-4, 1981, Preprint 81-6 10
P

Methods and procedures developed during ground vibration testing of an Army
AH-1G helicopter airframe, which improve the validity of the test results and
establish certain ground rules for the performance of this type of testing, are
described The optimum excitation technique is found to be the logarithmic swept
sinusoidal testing after the initial locations of modal natural frequencies are found
with the random excitation technique Forcing levels need to b'e increased to
levels unheard of in the industry (at least 300 Ib) in order to reach the true linear
range of the airframe Various sources of error are identified, including the high
frequency residual (local mode) effect which may or may not appear at the
various driving points of the structure The use of the autospectra, the coherence
function,'the transfer function, and the input and output signals displayed on a
dual-channel oscilloscope are means of verification that good mobility spectra will
be available for determination of the global parameters N B

A82-37782 Determination of in-flight helicopter loads and vibra-
tion. N Giansante, R Jones (Kaman Aerospace Corp , Bloomfield, CT), and N
J Calapodas (U S Army, Applied Technology Laboratory, Fort Eustis, VA)
American Helicopter Society, Northeast Region National Specialists'Meeting on
Helicopter Vibration Technology for the Jet Smooth Ride, Hartford, CT, Nov 2-4,
1981, Preprint 81-7 8 p

It is pointed out that the helicopter industry has generally experienced difficulty
in making analytical predictions of airframe vibrations A number of approaches
have been developed in an attempt to solve the problems of helicopter vibratory
response prediction The present investigation had the objective to explore merits
and suitability of these approaches One technique, called Force Determination
methodology, was found to make it possible to determine successfully the magni-
tudes and phase angles of vibratory forces acting on AH-1G airframe The 'Auto-
mated Dynamic Analytical Model Improvement Technique' could be implemented
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to improve a NASTRAN model of the AH-1G airframe The calculated forces
were applied to the improved NASTRAN Analytical model and the predicted
accelerations were in agreement with accelerations measured on the AH-1G
airframe in flight G R

A82-37783 * # Design and evaluation of a state-feedback vibration
controller. R W Du Val (NASA, Ames Research Center, Moffett Field, CA), C
Z Gregory, Jr, and N K Gupta (Integrated Systems, Inc, Palo Alto, CA)
American Helicopter Society. Northeast Region National Specialists' Meeting on
Helicopter Vibration Technology for the Jet Smooth Ride, Hartford, CT, Nov 2-4,
1981, Preprint 81-10 14 p

The effectiveness and practicality of the state-feedback vibration controller is
demonstrated by computer simulations It is shown that (1) the required meas-
urements can be reduced to fuselage accelerations, (2) the system is stable over
a wide range of flight conditions, (3) a discrete design for the controller provides
effective digital implementation at 80-Hz sampling, (4) attenuation produced by
the actuators does not create a problem, and a simple lead compensator pro-
vides vibration reduction, and (5) a design based on a hover model worked well
at five knots At 40 and 120 knots, vibrations in all but the vertical acceleration
were effectively suppressed The state-feedback v.ibration controller has a rapid
convergence time and implementation is easier than with multicyclic control since
no on-line harmonic analysis or identification algorithms are required C D

A82-37784 Rotor state estimation for rotorcraft. J W Fuller Ameri-
can Helicopter Society, Northeast Region National Specialists' Meeting on Heli-
copter Vibration Technology for the Jet Smooth Ride, Hartford, CT, Nov 2-4,
1981, Preprint 81-11 10 p 8 refs

Studies of rotor control indicate that helicopter ride quality in gusty conditions
can be significantly improved if rotor state feedback is used in an automatic flight
controller The present investigation is concerned with the design of an algorithm
for estimating tip-path plane (TPP), and TPP rate for use in a feedback controller,
given blade flapping measurements The presence of the direct rotor measure-
ments means that the estimator does not need to rely on detailed knowledge of
helicopter and rotor dynamics Therefore, a simple model of rotor dynamics is
used One problem still remains The measurement equations, relating the meas-
urements to the TPP states, are periodically time-varying Current steady-state
estimator synthesis techniques require time-invariant system equations This
problem is solved by analytically determining a coordinate transformation which
converts the system equations to time-invariant forms G R

A82-37785 * A simple system for helicopter mdividual-blade-control
and its application to stall-induced vibration alleviation. N D Ham and T R
Quackenbush (MIT, Cambridge, MA) American Helicopter Society, Northeast
Region National Specialists' Meeting on Helicopter Vibration Technology for the
Jet Smooth Ride, Hartford, CT, Nov 2-4. 1981, Preprint 81-12 10 p NASA-
sponsored research

A new, advanced type of active control for helicopters and its application to a
system for stall flutter suppression is described The system, based on previously
developed M I T Individual-Blade-Control hardware, employs blade-mounted ac-
celerometers to sense torsional oscillations and feeds back rate information to
increase the damping of the first torsion mode A linear model of the blade and
control system dynamics is used to give qualitative and quantitative guidance in
the design process as well as to aid in analysis of experimental results System
performance in wind tunnel tests is described and evidence is given of the sys-
tem's ability to provide substantial additional damping to stall-induced blade oscil-
lations (Author)

A82-37786 * # Considerations of open-loop, closed-loop, and adaptive
multicyclic control systems I Chopra (NASA, Stanford Joint Institute for
Aeronautics and Acoustics, Stanford University, Stanford, CA) and J L McCloud,
III (NASA, Ames Research Center, Moffett Field, CA) American Helicopter
Society. Northeast Region National Specialists' Meeting on Helicopter Vibration
Technology for the Jet Smooth Ride, Hartford. CT, Nov 2-4. 1981. Preprint81-13
23 p 8 refs
Four different types of self-tuning regulators were studied for multicyclic con-

trol of helicopter vibration A numerical simulation of the helicopter is made, using
a multivanable frequency-domain model, in terms of transfer function with six
input control harmonics and six output harmonics The model characteristics vary
with flight speed An off-line identification of model characteristics is made, using
the least-squared-error method and using a succession of input and output meas-
urements The on-line identification of model characteristics is made using the
Kalman filter solution The optimal controls are calculated from the minimization
of quadratic performance function based on response and multicyclic inputs The
performance of various regulators or controllers is |udged from the stability,
transient response, convergence time, and amplitude of the steady state C D

A82-37787 Total mam rotor isolation system D R Halwes (Bell Heli-
copter Textron, Fort Worth, TX) American Helicopter Society, Northeast Region
National Specialists' Meeting on Helicopter Vibration Technology for the Jet

Smooth Ride, Hartford, CT. Nov 2-4, 1981, Preprint 81-15 8 p
An analytical study is described in which six LIVE (Liquid Inertia Vibration

Eliminator) isolator elements are combined to establish the requirements, prelimi-
nary design, and verification procedures for a total main rotor isolation system at
n/rev This approach provides the high potential tor total isolation in all degrees
of freedom necessary for any type rotor system without excessive weight and
complexity The LIVE system has numerous advantages over mechanical inertia
isolators, including reduced complexity, no bearings, a smaller envelope for in-
stallation, linear response at high g's, and much lower weight and cost Analysis
of the system after installation in a 206 LM helicopter showed better than 95%
isolation for a weight penalty of less than 3/4% of design gross weight N B

A82-37788 Flight demonstration of an integrated floor/fuel isola-
tion system. R Gabel, P Teare, and R A Desjardms (Boeing Vertol Co,
Philadelphia, PA) American Helicopter Society, Northeast Region National Spe-
cialists' Meeting on Helicopter Vibration Technology for the Jet Smooth Ride,
Hartford, CT, Nov 2-4, 1981, Preprint 81-16 11 p

A vibration isolation system has been developed for the passenger cabin and
the long range fuel tanks of the Boeing Commercial Chinook The passenger floor
is isolated from the airframe on a series of passive isolation units The fuel tanks
are also isolated so that their varying dynamic mass is effectively nulled at all fuel
levels, thereby avoiding any deleterious effects on airframe natural frequency
placement Analyses, component tests, an aircraft shake test and now flight tests
have verified the effectiveness of the system Passenger cabin vibration levels
are below 0 05 g at the 135 knot cruise speed and beyond These flight vibration
levels are insensitive to fuel quantity, despite variation from 14,000 Ib down to
reserve (Author)

A82-37789 Semi-active fluid inertia - A new concept in vibration
isolation. D L Margohs (California, University, Davis, CA) American Helicopter
Society, Northeast Region National Specialists' Meeting on Helicopter Vibration
Technology for the Jet Smooth Ride, Hartford, CT, Nov 2-4, 1981, Preprint 81-17

14 p 10 refs
A vibration isolation system which features semi-active control of fluid inertia

for broad-band applications on helicopter rotor inputs is described Semi-active
control theory is reviewed, along with the skyhook concept in a continuously
variable configuration The fluid inertia based isolator is modeled numerically,
noting that the use of a variable orifice and a control strategy presents a nonlinear
control problem The actual proposed device consists of a cylinder of fluid with
a piston, connected by means of a long tube to some mass The fluid-filled tube
is an effective mass which provides isolation performance from, for example,
helicopter downwash Modulating the orifice in the tube allows the semi-active
control Applications during take-off and landing phases of flight, when variable
engine speeds are encountered, are indicated M S K

A82-37790 Assessment of the dynamic response of a structure
when modified by the addition of mass, stiffness or dynamic absorbers.
S P King (Westland Helicopters Ltd , Yeovil, Somerset, England) American
Helicopter Society. Northeast Region National Specialists' Meeting on Helicopter
Vibration Technology for the Jet Smooth Ride, Hartford, CT, Nov 2-4, 1981,
Preprint 81-18 10 p

An algorithm suitable for estimating the modes and frequencies created by the
introduction of reconfigured fuselages and mass spring systems to a new heli-
copter during the design and development phases is presented The new modes
are expressed as linear combinations of known modes and the degree of coupling
resulting from the projected structural changes can be assessed Application of
the algorithm for the case of added stiffness is made, along with examples of
added mass or an absorber It is shown that the model is useful for examining
the effects of varying the same parameter and also for determining the additive
effects of a number of structural modifications Comparison with the outcome of
an eigenvalue analysis shows good agreement for a 39 degree of freedom
two-dimensional lumped parameter model, with the algorithm underestimating
the frequency reduction M S K

A82-37791 Monofilar - A dual frequency rotorhead absorber. T
Mouzakis (United Technologies Corp , Sikorsky Aircraft Div , Stratford, CT)
American Helicopter Society, Northeast Region National Specialists' Meeting on
Helicopter Vibration Technology for the Jet Smooth Ride, Hartford, CT, Nov 2-4,
1981, Preprint 81-20 9 p

A monofilar absorber is centnfugally tuned two degree of freedom device which
reacts and reduces vibratory forces at two frequencies using a single active
mass A mathematical model of the monofilar is presented together with both
linear and nonlinear equations of motion It is shown that the desired natural
frequencies (3P and 5P for a four bladed rotor) can be obtained with physically
achievable mass, inertia and geometric properties and that the performance of
the monofilar is equivalent to that of a standard bifilar Therefore, the monofilar
absorber design will allow reductions in weight, parts, maintenance and produc-
tion costs, relative to the conventional bifilar absorber (Author)

A82-37792 # A finite element analysis of coupled rotor fuselage vi-
bration. M J Rutkowski (U S Army, Aeromechanics Laboratory, Moffett Field,
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CA) American Helicopter Society, Northeast Region National Specialists'Meet-
ing on Helicopter Vibration Technology for the Jet Smooth Ride. Hartford, CT,
Nov 2-4, 1981, Preprint 81-21 15 p 6 refs

The dynamic coupling between the rotor system and the fuselage of a simpli-
fied helicopter model in hover is investigated The rotor-fuselage model is based
on a two-degrees-of-freedom beam finite element with polynomial mass and
stiffness properties The linear matrix equations of motion for the system include
centrifugal stiffness and quasi-steady aerodynamic damping matrices for the
rotor elements and structural damping matrices for both rotor and fuselage
elements Both real and complex eigenanalyses are carried out to obtain mode
shapes and modal frequencies as a function of rotor speed Forced-response
vibration results for the case of a radially uniform, harmonic load applied to the
rotor are also described The uncoupled rotor-fuselage frequencies in vacuo are
poor approximations to the actual coupled frequencies near rotor-fuselage fre-
quency coalescence, but including rotor aerodynamic design provides some im-
provement The magnitude of the resonant response at the fuselage mode
frequencies is highly dependent on their proximity to the blade mode frequencies

CD

A82-37793 A unified approach to helicopter NASTRAN modeling.
J J Brown, R A Christ, K L Kilroy, and G R Parker (Hughes Helicopters, Inc ,
Culver City, CA) American Helicopter Society, Northeast Region National Spe-
cialists' Meeting on Helicopter Vibration Technology for the Jet Smooth Ride,
Hartford, CT, Nov 2-4, 1981, Preprint 81-22 8 p

An approach unifying stress and dynamics analysis is presented A common
stress model is employed along with an automated method of assembling the
mass data, and a variation of the subspace iteration technique is used to reduce
the dynamic equations, resulting in timely, economical turnaround of any design
changes and elimination of the problems associated with the use of two models
The dynamics group adds mass data to the stress model to form the dynamic
model, while the structures department develops and maintains a common NAS-
TRAN bulk data base accessed by both groups The basic model supplies the
stiffness data to predict internal loads for the stress analyst and to calculate
modal data for the dynamicist Structural and nonstructural mass data are pro-
cessed separately before being combined and added to the stiffness model to
produce the dynamic model Application to the AHIP aircraft is demonstrated

CD

A82-37794 # A nonlinear response analysis for coupled rotor-fusel-
age systems. D L Kunz (U S Army, Aeromechanics Laboratory, Moffett Field,
CA) American Helicopter Society, Northeast Region National Specialists' Meet-
ing on Helicopter Vibration Technology for the Jet Smooth Ride, Hartford, CT,
Nov 2-4, 1981, Preprint 81-23 22 p 11 refs

The governing equations for a fully coupled, rotor-fuselage vibration model are
derived There are three sets of equations involved First are the equations of
motion for a uniform, elastic blade that can undergo flap and lead-lag bending
deflections The second set of equations comprises the hub-load equations For
both the blade and hub-load equations, the aerodynamic forces are derived from
quasi-steady strip theory In modeling the fuselage, beam finite-elements and
generalized isolator elements are used to generate the third set of equations, the
fuselage equations of motion The blade and fuselage responses, as well as the
hub loads, are computed by an iterative, combined harmonic-balance, imped-
ance-matching method In addition, the uncoupled blade and fuselage modes and
frequencies, which are by-products of the blade and fuselage analyses, and the
coupled system natural frequencies may be obtained (Author)

A82-37795 * Substructure program for analysis of helicopter vibra-
tions. R Sopher (United Technologies Corp , Sikorsky Aircraft Div , Stratford,
CT) American Helicopter Society, Northeast Region National Specialists' Meet-
ing on Helicopter Vibration Technology for the Jet Smooth Ride, Hartford, CT,
Nov 2-4, 1981, Preprint 81-24 21 p 12 refs Contract No NAS1-16058

A substructure vibration analysis which was developed as a design tool for
predicting helicopter vibrations is described The substructure assembly method
and the composition of the transformation matrix are analyzed The procedure for
obtaining solutions to the equations of motion is illustrated for the steady-state
forced response solution mode, and rotor hub load excitation and impedance are
analyzed Calculation of the mass, damping, and stiffness matrices, as well as
the forcing function vectors of physical components resident in the base program
code, are discussed in detail Refinement of the model is achieved by exercising
modules which interface with the external program to represent rotor induced
variable inflow and fuselage induced variable inflow at the rotor The calculation
of various flow fields is discussed, and base program applications are detailed

CD

A82-37796 * Determination of rotor wake induced empennage air-
loads. S T Gangwani (United Technologies Research Center, East Hartford,
CT) American Helicopter Society, Northeast Region National Specialists' Meet-
ing on Helicopter Vibration Technology for the Jet Smooth Ride, Hartford, CT,
Nov 2-4, 1981, Preprint 81-26 16 p 10 refs Army-supported research, Contract
No NAS1-16058

A computer program has been developed that predicts the unsteady aerody-
namic forces that impinge on the empennage surface due to its interactions with
the main rotor wake The program was utilized to determine the vibration airloads
acting on the Black Hawk horizontal stabilizer and on the CH-53A stabilizer under
high speed forward flight conditions The results demonstrate that it is possible
to compute the high frequency empennage vibration airloads efficiently by utiliz-
ing suitable analysis techniques, a CH-53A case required only 1 3 minutes of
computer time Numerical problems associated with the unsteady Kutta condition
have been minimized Even though the analysis is of transient nature, the results
for harmonic cases show a very fast convergence to periodicity In general, good
correlation was shown between the predicted vibratory airloads and the mea-
sured stabilizer airloads for a CH-53A helicopter operating at high speed flight
conditions C D

A82-37797 Use of optimization in helicopter vibration control by
structural modification GTS Done (City University, London, England)
American Helicopter Society, Northeast Region National Specialists' Meeting on
Helicopter Vibration Technology for the Jet Smooth Ride, Hartford, CT, Nov 2-4,
1981, Preprint 81-27 8 p 7 refs Research sponsored by Westland Helicopters
Ltd , and Royal Aircraft Establishment

A method is described of computing the structural changes necessary to
reduce the vibration in part of a helicopter fuselage subject to a constant fre-
quency excitation at the rotor head The method is applied to a simple two-
dimensional 60 degree of freedom model A number of structural parameters
considered suitable candidates for change are selected, and then values of these
parameters are computed using an optimization routine such that a function
involving the response over part of the structure is minimised The results provide
the basis for useful discussion on various aspects of the selection and optimiza-
tion exercises (Author)

A82-37832 # The DC-10 Chicago crash and the legality of SFAR 40
G Richard In Annals of air and space law Volume 6 (A82-37826 18-84) Mont-
real, McGill University, Toronto, Carswell Co , Ltd , Paris, Editions A Pedone,
1981, p 195-218 42 refs

Legal issues arising out of the invocation of SFAR 40 after the 1979 crash of
a DC-10 passenger aircraft are discussed in terms of the effects on international
agreements and on the Chicago convention The decision, made by the head of
the U S agency, the FAA, grounded all foreign and domestic flights of DC-10s
in the U S , thus extending sovereign jurisdiction to aircraft owned by other na-
tions and/or foreign companies Standards for airworthiness established by the
ICAO in signing the multinational Chicago Convention agreements are reviewed,
and it is noted that empty foreign DC-10 aircraft were allowed to fly over the U S
after the decision It is concluded that the decision to invoke the SFAR 40 provi-
sion was not legally sound because the head of the FAA had no jurisdiction over
DC-10 aircraft under foreign registry M S K

A82-37854 * Performance of PTFE-lmed composite journal bearings
H E Slmey (NASA, Lewis Research Center, Cleveland, OH) and F J Williams
(Rockwell International Corp , North American Aviation Div , Los Angeles, CA)
American Society of Lubrication Engineers, Annual Meeting, 37th, Cincinnati, OH,
May 10-13, 1982, Preprint 82-AM-1 A-1 7p 10 refs Contract No NAS3-22123
(Previously announced in STAR as N82-17263)

A82-37855 * Geometrical aspects of the tnbological properties of
graphite fiber reinforced polyimide composites. R L Fusaro (NASA, Lewis
Research Center, Cleveland, OH) American Society of Lubrication Engineers,
Annual Meeting, 37th, Cincinnati, OH, May 10-13, 1982, Preprint 82-AM-SA-2 11
p 21 refs
(Previously announced in STAR as N82-15198)

A82-37857 Wear by generation of electrokinetic streaming cur-
rents. T R Beck (Electrochemical Technology Corp , Seattle, WA) American
Society of Lubrication Engineers, Annual Meeting, 37th, Cincinnati, OH, May
10-13, 1982, Preprint 82-AM-6A-3 6 p 16 refs

Hydraulic control valves in commercial aircraft are subject to 'erosion1 in ser-
vice with phosohate ester fluids, due to corrosion from generation of electroki-
netic streaming currents This 'zeta corrosion1 phenomenon is now well
understood The theory is extended here to calculate current densities that would
be generated on the surfaces of lubricated journal bearings and roller bearings
Measurements of such current densities made with a disk electrode in a simu-
lated journal bearing are in approximate agreement with the model Many as-
pects of bearing wear reported in the literature are consistent with the zeta
corrosion mechanism (Author)

A82-37931 * # Chordwise and compressibility corrections for arbi-
trary planform slender wings. D Levin (NASA, Ames Research Center, Moffett
Field, CA) and A Segmer (Technion - Israel Institute of Technology, Haifa, Israel)
AIAA Journal, vol 20, Aug 1982, p 1025-1030 14 refs

The Lomax and Sluder method for adapting slender-wing theory to delta or
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rectangular wings by making chordwise and compressibility corrections is ex-
tended to cover wings of any arbitrary planform in subsonic and supersonic flows
The numerical accuracy of the present work is better than that of the Lomax-
Sluder results Comparison of the results of this work with those of the vortex-
lattice method and Kernel function method for a family of Gothic and arrowhead
wings shows good agreement A universal curve is proposed for the evaluation
of the lift coefficient of a low aspect ratio wing of an arbitrary planform in subsonic
flow The location of the center of pressure can also be estimated (Author)

A82-37945 # Static and aeroelastic optimization of aircraft (Optimisa-
tion statique et aeroelastique des avions). J M Thomas (Societe Nationale
Industnelle Aerospatiale, Toulouse, France) Deutsche Forschungs- und Ver-
suchsanstalt fur Luft- und Raumfahrt, International Symposium on Aeroelasticity,
Nuremberg, West Germany, Oct 5-7, 1981, Paper 9 p In French

Techniques for the finite element modeling of the static and aeroelastic
stresses on an aircraft are described The methods are intended to serve to
define sustainable loads in aircraft structures which are built with minimized
weight Attention is focussed on the components of the ASELF program, which
comprises analyses of linear and nonlinear statics, crack propagation, thermal
effects and static and dynamic aeroelastic characteristics Partial derivatives are
obtained for the displacements, elastic, principal, and equivalent stresses, the
rupture criteria, panel buckling, and internal interactions between groups of ele-
ments Constraints are placed on the optimization through formulation of the
displacements, a rigidity matrix, and a determination of the external stresses An
optimization example is provided for a composite sheets bordering openings in
the aircraft or in the empennage using 1952 degrees of freedom with 3684
elements M S K

A82-37946 # Survey of active and passive means to reduce rotor-
craft vibrations. G Reichert and H Strehlow (Messerschmitt-Bolkow-Blohm
GmbH, Munich, West Germany) Deutsche Forschungs- und Versuchsanstalt fur
Luft- und Ftaumfahrt, International Symposium on Aeroelasticity, Nuremberg,
West Germany, Oct 5-7, 1981, Paper 50 p 56 refs

Methods employed and proposed for reducing rotorcraft vibrations are re-
viewed, with attention given to development and test programs Active vibration
isolators such as force generators, springs, and dampers are noted to possess
advantages over passive systems, due to the ability to supply variable power, to
react to many variables in a local force, and modifiabihty to meet performance
specifications Sources of rotorcraft vibrations are identified, along with options
for controlling the vibrations, structural tuning, dynamic absorbers in the rotating
and nonrotatmg system, rotor isolation, and multicyclic pitch or twist control The
underlying principle is compensation, enacted by producing harmonic forces to
offset disturbances The use of passive antiresonant force isolators as connecting
members between the rotor-transmission unit and the fuselage is discussed as
an effective combination of spring passive force generator M S K

A82-37947 F-16 active flutter suppression program. R P Peloubet,
Jr, R L Haller, and R M Boldmg (General Dynamics Corp , Fort Worth, TX)
Deutsche Forschungs- und Versuchsantstalt fur Luft- und Raumfahrt, Interna-
tional Symposium on Aeroelasticity, Nuremberg, West Germany, Oct 5-7, 1981,
Paper 14 p 12 refs Contracts No F33615-77-C-3081, No F33615-80-C-3210

The F-16 military aircraft is required to carry a very large number of external
store configurations, and new store configurations are continuously being added
to its inventory Therefore, the probability increases that eventually store configu-
rations might be added which would cause wing/store flutter that could not be
easily stabilized by passive means The F-16 flutter suppression program has the
objective to develop the technology for a flutter suppression system (FSS) which
could be employed in case such stabilization difficulties with the F-16 should
occur Attention is given to an overview of an F-16 FSS feasibility study, a
description of an analog study of a technique for measuring the FSS open-loop
frequency response functions (FRF) during wind tunnel tests, a description of
wind tunnel tests of the F-16 flutter suppression model which were conducted
from 27 January through 8 February 1979, and planned wind tunnel tests to be
conducted during the fall of 1981 G R

A82-37969 USAF ACES II progress report R C Delgado (USAF, Air
Force Inspection and Safety Center, Norton AFB, CA) SAFE Journal, vol 12,
Summer 1982, p 10-12

A review of the operational experience for the Advanced Concept Ejection Seat
(ACES II), in operational use in USAF aircraft since 1978, is presented The
ejection survival rate using the ACES II (83%) exceeds the rate for other USAF
escape systems (74%) Moreover none of the fatalities can be attributed to the
ACES II seat In addition, the major injury rate for the ACES II was only 4%.
compared to others 17% A series of tables providing injury definitions as well
as statistical data (ejection speed, ejection altitude, etc) are presented N B

airplane, which includes a large Y tail and aft mounted propeller, required devel-
opment of a method of escape which would assure positive clearance of crew-
members from the airframe during a bailout The total system which was
developed includes an explosive door removal system, a crewmember rocket
extraction system, and a seat mover system to transport the crewmember to the
escape opening The philosophy which led the company to develop this particular
system, together with its advantages and limitations, is discussed The system is
unique in general aviation aircraft, and represents a considerable advancement
in emergency escape capability for such aircraft Extensive testing of the system,
including explosive cutting tests of the graphite/epoxy airframe structural mem-
bers, a stationary test of the extraction system, and a 350 knot jet sled test, was
conducted and is described (Author)

A82-37972 # Strategic materials - Technological trends. A Hurlich
Mechanical Engineering, vol 104, July 1982, p 44-53 5 refs

The US is becoming increasingly dependent upon other countries for sources
of strategic materials - raw materials such as cobalt, aluminum, manganese and
chromium needed to supply military, industrial and civilian needs during a national
emergency and found domestically in insufficient quantities Various ways of
reducing the US vulnerability in these strategic materials are reviewed, emphasiz-
ing technological methods to reduce consumption The use of recycling, scrap
recovery and conversation methods is expanding, but these efforts are insuffi-
cient Another approach is to develop materials management programs, such as
devising lists of alternative materials that may be used in case the normally used
materials become unavailable, and strategic planning to limit the use of critical
materials that may pose serious problems if their supply is interrupted New
materials and technologies are being developed and tested to reduce as much
as possible the use of strategic materials - such as reducing the amount of
chromium in certain stainless steels from 12-18% to 2-6% The use of near net
shape technology also can save large amounts of materials by eliminating trim-
ming waste Investigation and development of possible substitutes for strategic
materials are now being conducted by government agencies and private industry
Finally, stockpiling is mentioned as a way to ensure adequate supplies when no
substitutes are available N B

A82-38025 The recognition of air worthiness of aircraft - Com-
ments to a remarkable judicial decision (Zur Anerkennung der Lufttiichtig-
keit von Flugzeugen - Bemerkungen zu einem bemerkenswerten Urteil).
A Rudolf Zeitschrift fur Luft- und Weltraumrecht, vol 31, June 1982, p 124-128
15 refs In German

A judicial decision made by the U S Court of Appeals is discussed, taking into
consideration the question whether a German judge might have arrived at the
same decision as the American judge, and the legal consequences of such a
decision The considered decision is related to a complaint filed by foreign airlines
with respect to an act of the Federal Aviation Agency (FAA) After an aircraft
accident involving the loss of a U S DC-10 airliner on May 25,1979, at Chicago,
the FAA had prohibited for U S airspace the operation of all DC-10 aircraft,
including those registered in foreign countries The plaintiffs maintain that this act
would constitute a violation of Article 33 of the Chicago Convention, which, in its
turn, would violate Paragraph 1102 FAAct The Court agreed with the plaintiffs

GR

A82-38077 * Development and validation of preliminary analytical
models for aircraft interior noise prediction. L D Pope, D C Rennison (Bolt
Beranek and Newman, Inc , Canoga Park, CA), C M Willis, and W H Mayes
(NASA, Langley Research Center, Hampton, VA) Journal of Sound and Vibra-
tion, vol 82, June 22, 1982, p 541-575 19 refs Contract No NAS1-15782

Predictions are made of the transmission of sound into an unpressunzed and
unstiffened cylinder under random and harmonic excitations, in order to validate
the preliminary version of an airplane interior noise prediction model which is
based on an analysis of the power flow type The predictions are compared to
experimental results, and statistically significant differences between predictions
and measurements are found to be primarily due to input data deficiencies
Because the model requires only the value of a simple integral for determining
interior spatial coupling, and resonance frequencies to determine frequency cou-
pling, the known dynamics of the fuselage can be utilized without difficulty

OC

A82-37970 Lear Fan 2100 egress system. D W Newton (Lear Fan
Corp . Reno, NV) SAFE Journal, vol 12. Summer 1982. p 18-22

This paper describes the crew emergency egress system developed and in-
stalled on the Lear Fan 2100 flight test prototype The unique configuration of the

444



N82-26208

to continue normal operation or is re-initialized and restarted
when an error is detected N W

STAR ENTRIES

N82-26199*# National Aeronautics and Space Administration
Langley Research Center Hampton, Va
JOINT UNIVERSITY PROGRAM AIR FOR TRANSPORTA-
TION RESEARCH, 1981
Jun 1982 235 p refs Proc of a Conf held at Washington
DC. 11 Dec 1981
(Grants NGL-22-009-640 NGR-36-009-017.
NGL-31-001-252)
(NASA-CP-2224 L-15346 MAS 1 55 2224) Avai l NTIS
HC A11/MF A01 CSCL 01B

Navigation, guidance control and display concepts, and
hardware with special emphasis on applications to general aviation
aircraft are discussed

N82 26200*# Massachusetts Inst of Tech . Cambridge Flight
Transportation Lab
DYNAMIC SCHEDULING OF RUNWAY OPERATIONS
John Pararas In NASA Langley Research Center Joint Univ
Program for Air Transportation Res , 1981 Jun 1982 p 7-13

Avail NTIS HC A11/MF A01 CSCL 01C
Automated ATM/C decision making is discussed Runway

scheduling and flight plan generator algorithms are considered
Terminal area geometry. ATM/C schematics, vector controller
display and simulation work are reported NW

N82-26201*# Massachusetts Inst of Tech . Cambridge Flight
Transportation Lab
PPOD PROGRAMMABLE PILOT-ORIENTED DISPLAY
Antonio L Elias In NASA Langley Research Center Joint
Univ Program for Air Transportation Res, 1981 Jun 1982
p 15-30
Avail NTIS H C A 1 1 / M F A 0 1 CSCL01D

A general-purpose low cost research microprocessor system
for general aviation was developed This system is intended to
be the vehicle for individual research efforts in low cost airborne
hardware and software as well as advanced microprocessor based
navigation systems and techniques Two such research projects
were undertaken, yielding results in the areas of micro hardware/
software design, cost and performance, and pilot/computer
interface Low-cost flight software reliability and a time-difference
based Loran approach procedure that eliminates the need for
propagation corrections and latitude/longitude transformations are
also discussed Author

N82-26202*# Massachusetts Inst of Tech , Cambridge Flight
Transportation Lab
THE P-POD PROJECT Progress Report
James A Littlefield In NASA Langley Research Center Joint
Univ Program for Air Transportation Res 1981 Jun 1982
p 31-37
Avail NTIS H C A 1 1 / M F A 0 1 CSCL01D

The programmable pilot oriented display (P-POD), a multipro-
cessor based flight information processing and display unit, is
discussed Communication protocols between the three Z-80
processors inside P-POD are reviewed The interface between
the video processor, P2. and the mam processor. PI, was tested
Hardware and software were revised Data flow between PI
and P2 is illustrated While running diagnostic routines to exercise
the P1/P2 interface at maximum speed an intermittent failure
was observed A check of possible noise sources or race conditions
in the hardware did not reveal the source of this failure Possible
software timing problems were also fully investigated To eliminate
the effects of this type of failure a performance monitor routine
was used to detect these occasional failures and correct them
The data transmission cycle between P1/P2 is either allowed

N82-26203*# Massachusetts Inst of Tech , Cambridge Flight
Transportation Lab
MICROWAVE ICE PREVENTION
R John Hansman. Jr and Walter Holhster In NASA Langley
Research Center Joint Univ Program for Air Transportation
Res. 1981 Jun 1982 p 39-51

Avail NTIS H C A 1 1 / M F A 0 1 CSCL01C
The concept of using microwave energy to provide aircraft

ice protection, specifically an anti-icing system, and the feasibility
of such a system are discussed In a microwave anti-icing system
impinging supercooled water droplets are heated to above freezing
by the resonant absorption of microwave energy located upstream
of the aircraft This process is inherently more efficient than
existing anti-icing devices due to the saving of the latent heat
of fusion (a substantial 334 |oules/gm (80 cal/gm)) and the
fact that only the droplets are heated, thereby reducing
convective losses to the air Author

N82-26204*# Ohio Univ, Athens Avionics Engineering
Center
INVESTIGATION OF AIR TRANSPORTATION TECHNOLOGY
AT OHIO UNIVERSITY, 1981
Richard H McFarland In NASA Langley Research Center Joint
Univ Program for Air Transportation Res 1981 Jun 1982
p 55-72 refs
Avail NTIS H C A 1 1 / M F A 0 1 CSCL01C

The increased availability of Loran signals in the United
States encouraged consideration of loran for airborne applications
High quality ignal processing to obtain effective signal-to-noise
ratios which permit good reliability in position determination
consistent with airborne applications is considered Techniques
for deriving air navigation quality information from Loran-C were
investigated N W

N82-26206*# Ohio Univ Athens Avionics Engineering
Center
LORAN-C PLOTTING PROGRAM FOR PLOTTING LINES OF
POSITION ON STANDARD CHARTS
James P Roman In NASA Langley Research Center Joint
Univ Program for Air Transportation Res, 1981 Jun 1982
p 93-1 14 ref
Avail NTIS HC A11/MF A01 CSCL 17G

A set of programs designed to be run on the IBM System/370
computer is described These programs are used to plot Loran-C
lines of position (LOP) on any common map or standard aviation
sectional chart The Loran-C plotting program JRPLOT FORTRAN-
uses a standard Calcomp-compatible plotting subroutine package
for the Hewlett-Packard 7203A graphic plotter A general
description of the features of the Loran-C plotting program This
program involves a simple add/substrate method to calculate
the LOP A description on how to use the program and some
methods of operation are included Author

N82-26207*# Ohio Llniv Athens Avionics Engineering
Center
A LORAN C PROTOTYPE NAVIGATION RECEIVER FOR
GENERAL AVIATION
Robert W Lilley and Daryl L McCall In NASA Langley Research
Center Joint Univ Program for Air Transportation Res 1981
Jun 1982 p 1 1 5 -137 refs

Avail NTIS HC A1 1/MF A01 CSCL 17G
An automatic gain control has been designed and fabricated

to operate with the Loran-C prototype receiver and data collection
system Author

N82-26208*# Ohio L'niv. A thens Dept of Electrical
Engineering
A LORAN-C PROTOTYPE NAVIGATION DECEIVER FOR
GENERAL AVIATION
Robert W Lilley and Daryl L McCall In NASA Langley Research
Centeer Joint Univ Program for Air Transportation Res 1981
Jun 1982 p 121-137 refs

Avail NTIS H C A 1 1 / M F A 0 1 CSCL17G
The design fabrication and evaluation of a prototype Loran-C

receiver is described Hardware and microcomputer programming
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for addition of area navigation capability are reported The receiver
is an envelope processor offering simplicity of RF processor
circuitry Author

N82-26209*# Ohio Univ Athens Avionics Engineering
Center
COMMUTATED AUTOMATIC GAIN CONTROL SYSTEM

Stephen R Yost In NASA Langley Research Center Joint
Univ Program for Air Transportation Res 1981 Jun 1982
p 139-155 refs
Avail NTIS H C A 1 1 / M F A 0 1 CSCL17G

The commutated automatic gain control {AGC} system was
designed and built for the prototype Loran-C receiver is discussed
The current version of the prototype receiver the Mini L-80
was tested initially in 1980 The receiver uses a super pit
microcomputer to control a memory aided phase loop (MAPLL)
The microcomputer also controls the input/output latitude/
longitude conversion and the recently added AGC system The
AGC control adjusts the level of each station signal such that
the early portion of each envelope rise is about at the same
amplitude in the receiver envelope detector Author

N82-26210*# Ohio Univ Athens Avionics Engineering
Center
A PROTOTYPE INTERFACE UNIT FOR MICROPROCESSOR-
BASED LORAN-C RECEIVER
Stanley M Novacki. Ill In NASA Langley Research Center
Joint Univ Program for Air Transportation Res, 1981 Jun
1982 p 157-164 refs

Avail NTIS HC A1 1/MF A01 CSCL 17G
A data/command entry ASCII keypad with a CRT display

capable of alphanumeric and graphics mode operation which
provides specialized data entry and graphics mode operation which
receiver/processor was developed This unit will replace conven-
tional communication terminal to simplify receiver operations to
a level typical of current avionics systems E A K

N82-26212*# Princeton Univ N J Dept of Mechanical
and Aerospace Engineering
INVESTIGATION OF AIR TRANSPORTATION TECHNOLOGY
AT PRINCETON UNIVERSITY, 1981
Robert F Stengel In NASA Langley Research Center Joint
Univ Program for Air Transportation Res 1981 Jun 1982
p 181-187 refs
Avail NTIS H C A 1 1 / M F A 0 1 CSCL01C

A summary of the air transportation technology program is
presented The following topics were examined (1) fuel use
characteristics of general aviation aircraft (2) dead-reckoning
concept incorporating a fluidic rate sensor (3| experimentation
with an ultrasonic altimeter (4) development of laser-based
collision avoidance systems (5) flight path reconstruction from
sequential DME data (6) application of fiber optics in flight
control systems, and (7) voice recognition inputs for navigation/
communication receiver tuning E A K

N82-26213*# Princeton Univ N J
FLYING QUALITIES CRITERIA FOR GA SINGLE PILOT IFR
OPERATIONS
Aharon Bar-Gill In NASA Langley Research Center Joint
Univ Program for Air Transportation Res 1981 Jun 1982
p 189-210
Avail NTIS H C A 1 1 / M F A 0 1 CSCL17G

The flying qualities criteria in general aviation (GA) to decrease
accidents are discussed The following in-flight research is
discussed (1) identification of key aerodynamic configurations,
(2) implementation of an in-flight simulator (3) mission matrix
design (4) experimental systems. (5) data reduction (6) optimal
flight path reconstruction Some of the accomplished work is
reported an integrated flight testing and flight path reconstruc-
tion methodology was developd high accuracy tn trajectory
estimation was achieved with an experimental setup and a part
of the flight test series was flown E A K

N82-26214*# Princeton Univ N J
AIR DATA MEASUREMENT USING DISTRIBUTED PRO-
CESSING AND FIBER OPTICS DATA TRANSMISSION
Kristin A Farry In NASA Langley Research Center Joint
Univ Program for Air Transportation Res 1981 Jun 1982
p 211-217
Avail NTIS H C A 1 1 / M F A 0 1 CSCL01D

Distributed processing fiber optics technology, and re-
dundancy management in the aircraft environment are discussed
The project features the development of an angle-of-attack and
sideslip data collection system hich features (1) two independent
microprocessor controlled data collection and calibration units
(2) transmission of data to the control system on a fiber optic
data bus and (3) software implemented error detection and
recovery E A K

N82-26215*# Princeton Univ N J
INPUT/OUTPUT MODELS FOR G E N E R A L AVIATION
PISTON-PROP AIRCRAFT FUEL ECONOMY
L M Sweet In NASA Langley Research Center Joint Univ
Program for Air Transportation Res 1981 Jun 1982 p 219-227

Avail NTIS H C A 1 1 / M F A 0 1 CSCL01C
A fuel efficient cruise performance model for general aviation

piston engine airplane was tested The following equations were
made (1) for the standard atmosphere (2) airframe-propeller-
atmosphere cruise performance and (3) naturally aspirated engine
cruise performance Adjustments are made to the compact cruise
performance model as follows corrected quantities corrected
per formance plots algebraic equations, maximize R with or
without constraints and appears suitable for airborne microproces-
sor implementation The following hardwares are recommended
ignition timing regulator fuel-air mass ration controller micropro-
cessor sensors and displays E A K

N82 26216*# Princeton Univ N J
WIDE FIELD OF VIEW LASER BEACON SYSTEM FOR
THREE DIMENSIONAL AIRCRAFT RANGE MEASURE-
MENTS
E Y Wong In NASA Langley Research Center Joint Univ
Program for Air Transportation Res . 1981 Jun 1982 p 229-236

Avail NTIS HC A11/MF A01 CSCL 20E
A system that measures accurately the distance from an

aircraft to a helicoper for rotor noise flight testing was developed
The system measures the range and angles between two aircraft
using laser optics This system can be applied in collision
avoidance robotics and other measurement critical tasks E A K

N82-26217*# National Aeronautics and Space Administration
Langley Research Center Hampton Va
EFFECTS OF WING LEADING-EDGE MODIFICATIONS ON
A FULL-SCALE. LOW-WING GENERAL AVIATION AIR-
PLANE WIND-TUNNEL INVESTIGATION OF HIGH ANGLE
OF ATTACK AERODYNAMIC CHARACTERISTICS
William A Newsom Jr Dale R Satran and Joseph L Johnson
Jr Jun 1982 107 p refs
(NASA-TP-201 1 L-15101 NAS 1 6 0 2 0 1 1 1 Ava i l NTIS
HC A06/MF A01 CSCL 01A

Wmg-leadmg-edge modifications included leading-edge droop
and slat configurations having full-span partial-span or segmented
arrangements Other devices included wing-chord extensions
fences and leading-edge stall strips Good correlation was
apparent between the results of wind-tunnel data and the results
of flight tests on the basis of autorotational stability criterion
for a wide range of wing-leading-edge modifications T M

N82-26218*# Spectron Development Labs Inc Costa Mesa
Calif
OPERATING MANUAL HOLOGRAPHIC INTERFEROMETRY
SYSTEM FOR 2X2 FOOT TRANSONIC WIND TUNNEL
Final Report
James E Craig Nov 1981 58 p
(Contract NAS2-10297)
(NASA-CR-166344 NAS 1 26 166344 SDL-81-52002) Avail
NTIS HC A04/MF A01 CSCL 01B

A holographic interferometer system was installed in a
2X2 foot transonic wind tunnel The system incorporates a
modern 10 pps Nd YAG pulsed laser which provides reliable
operation and is easy to align The spatial filtering requirements
of the unstable resonator beam are described as well as the
integration of the system into the existing Schieren system A
two plate holographic interferometer is used to reconstruct flow
field data For static wind tunnel models the single exposure
holograms are recorded in the usual manner however for dynamic
models such as oscillating airfoils, synchronous laser hologram
recording is used S L
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N82-26219*# National Aeronautics and Space Administration
Lewis Research Center. Cleveland. Ohio
SUMMARY AND RECENT RESULTS FROM THE NASA
A D V A N C E D HIGH SPEED PROPELLER R E S E A R C H
PROGRAM
Glenn A Mitchell and Daniel C Mikkelson 1982 35 p refs
Presented at the 18th Joint Propulsion Conf Cleveland,
21-23 Jun 1982 sponsored by AIAA SAE and ASME
(NASA-TM-82891. E-1269 MAS 11582891) Avail NTIS
HC A03/MF A01 CSCL 01 B

Advanced high-speed propellers offer large performance
improvements for aircraft that cruise in the Mach 0 7 to 0 8 speed
regime The current status of the NASA research program on
high-speed propeller aerodynamics, acoustics, and aeroelastics
is described Recent wind tunnel results for five 8- to 10-blade
advanced models are compared with analytical predictions Test
results show that blade sweep was important in achieving net
efficiencies near 80 percent at Mach 08 and reducing near-field
cruise noise by dB Lifting line and lifting surface aerodynamic
analysis codes are under development and some initial lifting
line results are compared with propeller force and probe data
Some initial laser velocimeter measurements of the flow field
velocities of an 8-bladed 45 deg swept propeller are shown
Experimental aeroelastic results indicate that cascade effects and
blade sweep strongly affect propeller aeroelastic characteristics
Comparisons of propeller near-field noise data with linear acoustic
theory indicate that the theory adequate predicts near-field
noise for subsonic tip speeds but overpredicts the noise for
supersonic tip speeds Potential large gams in propeller efficiency
of 7 to 11 percent at Mach 0 8 may be possible with advanced
counter-rotation propellers B W

N82-26220*# Goodyear Aerospace Corp Akron, Ohio
PRELIMINARY STUDY OF GROUND HANDLING CHARAC-
TERISTICS OF BUOYANT QUAD ROTOR (BQR) VEHICLES
Final Report
Ronald G E Browning Jul 1980 275 p refs
(Contract NAS2-10448)
(NASA-CR-166130 NAS 1 26 166130) Avail NTIS
HC A12/MF A01 CSCL 018

A preliminary investigation of mooring concepts appropriate
for heavy lift buoyant quad rotor (BQR) vehicles was performed
A review of the evolution of ground handling systems and
procedures for all airship types is presented to ensure that
appropriate consideration is given to past experiences Two
buoyant quad rotor designs are identified and described An
analysis of wind loads on a moored airship and the effects of
these loads on vehicle design is provided Four mooring concepts
are assessed with respect to the airship design wind loads and
mooring site considerations Basing requirements and applicability
of expeditionary mooring at various operational scenarios are
addressed B W

N82-26221# Applied Science Associates Inc Valencia Pa
MAINTENANCE TRAINING SIMULATOR DESIGN AND
ACQUISITION ISO DERIVED TRAINING EQUIPMENT
DESIGN Interim Report
Rohn J Hntz and George R Purifoy. Jr Brooks AFB, Tex
AFHRL Feb 1982 80 p
(Contract F33615-78-C-0019 AF Pro| 2361)
(AD-A1 10871 AFHRL-TP-81-52) Avail NTIS
HC A05/MF A01 CSCL 05/9

A model for documenting training equipment designs derived
from an Instructional System Development (ISO) analysis is
presented The model contains blanks to be completed by the
ISO analyst(s) Instructions for applying the model are provided
A method for communicating a specific training equipment design
to the Simulator System Program Office (SimSPO) after the
ISO analysis has established a need for a maintenance trainer
is provided The model provides the ISO analysts an opportunity
to specify such design information as (1) characteristics of the
target population who will use the trainer (2) a list of the
training objectives to be achieved using the trainer (3) a list of
the tasks to be practiced and/or acquired on the trainer and a
list of the rnalfunctions to be presented by the trainer for isolation
and/or correction (4) a scenario discussing how the trainer will
be used to achieve the specified training obiectives, (5) a list of
the physical and functional characteristics of the components to
be represented on the trainer and (6) a description of the
instructional features required on the trainer to facilitate training
objective achievement When utilized the model will standardize
the communication between ISO and SimSPO personnel Author

N82-26222/S Logistics Management Inst Washington. D C
THE SORTIE-GENERATION MODEL SYSTEM VOLUME 1
EXECUTIVE SUMMARY
John B Abell Sep 1981 25 p 6 Vol
(Contract MDA903-80-C-0554)
(AD-A1 10897 LMI-DP101-Vol-1) Avail NTIS
HC A02/MF A01 CSCL 15/5

The Sortie-Generation Model System provides the capability
for relating aircraft spares and maintenance manpower levels to
the maximal sortie-generation capability of tactical air forces over
time Author (GRA)

N82-26223/J Logistics Management Inst, Washington. D C
THE SORTIE-GENERATION MODEL SYSTEM VOLUME 2
SORTIE GENERATION MODEL USER'S GUIDE
John B Abell, Robert S Greenberg, and Michael J Konvalmka
Sep 1981 129 p 6 Vol
(Contract MDA903-80-C-0554)
(AD-A1 10898 LMI-DP101-Vol-2) Avail NTIS
HC A07/MF A01 CSCL 15/5

This volume the second of six volumes, provides sufficient
information to allow a user to run the Sortie-Generation Model
(SGM) Volume III Sortie-Generation Model Analyst's Manual,
describes the mathematical structures, derivations, assumptions,
limitations, and data sources of the SGM at a very detailed
level Volume IV Sortie-Generation Model Programmer's Manual,
specifies the details of the computer programs file structures,
job control language and operating environment of the SGM
Volume V describes the maintenance subsystem and explains
the construction of the maintenance input file to the SGM Volume
VI describes the spares subsystem and shows a user how to
build the spares file that is used by the SGM GRA

N82 26224$ Logistics Management Inst. Washington. D C
THE SORTIE-GENERATION MODEL SYSTEM VOLUME 4
SORTIE-GENERATION MODEL PROGRAMMERS MANUAL
Michael J Konvalmka and John B Abell Sep 1981 193 p
refs 6 Vol
(Contract MDA903-81-C-0166)
(AD-A110899 LMI-ML102-Vol-4) Avail NTIS
HC A09/MF A01 CSCL 15/5

Sortie-Generation Model ( S G M ) Programmer's Manual,
specifies the details of the computer programs, file structures,
job control language, and operating environment of the SGM

GRA

N82 26225# Logistics Management Inst Washington. D C
THE SORTIE-GENERATION MODEL SYSTEM. VOLUME 5
MAINTENANCE SUBSYSTEM
Robert S Greenberg Sep 1981 513 p 6 Vol
(Contract MDA903-8 1-C-01 66)
(AD-A110815 LMI-ML102-Vol-5) Avail NTIS
HC A22/MF A01 CSCL 15/5

The Sortie-Generation Model System provides the capability
for relating aircraft spares and maintenance manpower levels to
the maximal Sortie-generation capability of tactical air forces over
time The maintenance subsystem estimates the maintenance
manpower and performance mptit parameters for the queuing
model that is embedded in the Sortie-Generation Model (SGM)
System This subsystem estimates the failure rate, service rate,
and number of servers for each work center in a maintenance
organization Author (GRA)

N82 26226# Logistics Management Inst Washington. D C
THE SORTIE-GENERATION MODEL SYSTEM VOLUME 6
SPARES SUBSYSTEM
John B Abell and F Michael Slay Sep 1981 180 p refs
6 Vol
(Contract MDA903-81-C-01 66)
(AD-A110900 LMI-ML102-Vol-6) Avail NTIS

HC A09/MF A01 CSCL 15/5
The Sortie-Generation Model System provides the capability

for relating aircraft spares and maintenance manpower levels to the
maximal sortie-generation capability of tactical air forces over
time This volume describes the process of constructing a
spares data base for input to the Sortie-Generation Model

Author (GRA)

N82-26234*# National Aeronautics and Space Administration
Lewis Research Center Cleveland, Ohio
LASER ANEMOMETER MEASUREMENTS IN AN ANNULAR
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CASCADE OF CORE TURBINE VANES AND COMPARISON
WITH THEORY
Louis J Goldman and Richard G Seashultz Jun 1982 47 p
refs
( N A S A - T P - 2 0 1 8 E-876 MAS 1 6 0 2 0 1 8 ) Avail NTIS
HC A03/MF A01 CSCL 01A

Laser measurements were made in an annular cascade of
stator vanes operating at an exit critical velocity ratio of 0 78
Velocity and flow angles in the blade to blade plane were obtained
at every 10 percent of axial chord within the passage and at
1/2 axial chord downstream of the vanes for radial positions
near the hub. mean and tip Results are presented in both plot
and tabulated form and are compared with calculations from an
inviscid quasi three dimensional computer program The
experimental measurements generally agreed well with these
theoretical calculations, an indication of the usefulness of this
analytic approach Author

N82-26235*# National Aeronautics and Space Administration
Langley Research Center. Hampton. Va
STATIC INTERNAL PERFORMANCE CHARACTERISTICS
OF TWO THRUST REVERSER CONCEPTS FOR AXISYM-
METRIC NOZZLES
Laurence D Leavitt and Richard J Re Jun 1982 24 p refs
(NASA-TP-2025. MAS 1 60 2025) Avail NTIS
HC A02/MF A01 CSCL 01A

The static performance of two axisymmetric nozzle thrust
reverser concepts was investigated A rotating vane thrust reverser
represented a concept in which reversing is accomplished
upstream of the nozzle throat and a three door reverser concept
provided reversing downstream of the nozzle throat Nozzle
pressure ratio was varied from 2 0 to approximately 6 0 The
results of this investigation indicate that both the rotating vane
and three door reverser concepts were effective static thrust
spoilers with the landing approach nozzle geometry and were
capable of providing at least a 50 percent reversal of static
thrust when fully deployed with the ground roll nozzle geom-
etry Author

N82-26236*# National Aeronautics and Space Administration
Langley Research Center Hampton Va
STEADY, OSCILLATORY, AND UNSTEADY SUBSONIC AND
SUPERSONIC AERODYNAMICS. PRODUCTION VERSION
1 1 (SOUSSA-P1 1) VOLUME 2 USER/PROGRAMMER
MANUAL ADDENDUM 1 ANALYTICAL TREATMENT OF
WAKE INFLUENCE
Herbert J Cunningham Robert N Vesmarais and E Carson
Yates Jr May 1982 3 p refs Addendum to NASA-CR-159131
See N80-29253
(Contract NAS1-14977)
(NASA-TM-84484 MAS 11584484) Avail NTIS
HC A02/MF A01 CSCL 01A

The influence of the trailing wake at each wing panel center
is investigated The effect of the wake is calculated by analyzing
the wake as being subdivided into trailing wake strips With the
improved program there are two optional ways of calculating
the wake effect and the choice is controlled by an added parameter
KANW that is part of the input data S L

N82-26238*# Analytical Methods. Inc Redmond Wash
FLOWS OVER WINGS WITH LEADING-EDGE VORTEX
SEPARATION
B M Rao and B Maskew Apr 1982 44 p refs
(Contract NAS1-16155I
(NASA-CR-165858 NAS 126 16585 Rept -8105) Avail
NTIS HC A03/MF A01 CSCL 01A

The unsteady cross flow analogy reduces the steady three
dimensional separation flow problem into an unsteady two
dimensional flow problem in which the section shape changes
with time The two dimensional VORSEP code is extended to
the case of arbitrary body growth rates in order to generate the
initial vortex structures for the three dimensional free vortex
sheet (FVS) code Automatic procedures to reduce the wing
geometry definition to a set of cross flow plane sections
corresponding to the locations of the time step solutions and to
generate the effective source distribution on each cross flow
section to represent the section normal growth across the
following steps are incorporated in the VORSEP code Also the
wake shedding model is improved by adopting a redistribution
scheme which improves the stability of the free sheet development
with time The improved wake shedding model combined with

the redistribution scheme alleviated the numerical instabilities
associated with the vortex rollup S L

N82-26256# Rockwell International Corp. El Segundo. Calif
Aerodynamic Group
SUPERSONIC CRUISE/TRANSONIC MANEUVER WING
SECTION DEVELOPMENT STUDY Final Report, Aug.
1977 - Nov. 1979
Ellwood Bonner and Philip Gingrich Wright-Patterson AFB. Ohio
AFWAL Jun 1980 77 p refs
(Contract F33615-77-C-3066 AF Proj 2404)
(AD-A110686. AFWAL-TR-80-3047) Avail NTIS
HC A05/MF A01 CSCL 01/3

Computational aerodynamic design of advanced fighter wings
with well-controlled transonic maneuver flow and high supersonic
cruise efficiency is described Author (GRA)

N82-262S8# Wright State Umv . Dayton. Ohio School for
Medicine
UPDATE OF THE SUMMARY REPORT OF 1977-1978 TASK
FORCE ON AIRCREW WORKLOAD Final Report. 1977 -
1979
William J Cox. Fay Gold, and Richard L Sulzer Washington
FAA Apr 1981 82 p refs
(AD-A1 12547 DOT/FAA/RD-81/34.
DOT/FAA/ASF-300-81/2) Avail NTIS HC A05/MF A01
CSCL 01/2

The 1978 summary of accident data from 1967 through
1976 has been extended through 1979 Comparing accident
rates of aircraft types approved for operation by two crewmembers
vs accident rates for those approved for operation by three
crewmembers, no indication of a safety problem relating to crew
size was found Over this three-year update period, accident
rates per million departures were generally superior for the
two-crew aircraft, the same result found for the earlier ten-year
period This nominal superiority is not considered a necessary
result of flight deck configuration since there are other impor-
tant differences in the operating environments of the various
aircraft A separate study has been made of the relationship
between crew size and regulatory violations This study which
is appended produced no evidence that aircraft with crew size
of two are being flown with less compliance than aircraft with
a crew size of three Author (GRA)

N82-26259# General Accounting Office Washington. D C
Mission Analysis and Systems Acquisition Div
OPPORTUNITIES EXIST TO ACHIEVE GREATER STAN-
DARDIZATION OF AIRCRAFT AND HELICOPTER SEATS
26 Feb/1982 7 p
(AD-AM 1718. GAO/MASAD-82-22) Avail NTIS
HC A02/MF A01 CSCL 01/3

We reviewed the efforts of DOD and the services to
standardize flight life-support equipment While formal manage-
ment structures and informal agreements have resulted in several
standardized life-support items, we found a proliferation of tactical
aircraft and helicopter seat systems, the most expensive items
of life-support equipment We believe that the past methods of
acquiring seats have been costly that standardization opportunities
have not been adequately defined and that for the most part
standardization efforts undertaken have not been adequately
organized planned and supported either by DOD or the
services Increased management emphasis by the Under Secretary
of Defense (Research and Engineering) and the services could
increase standardization of aircraft seats and lower acquisition
and support costs Implementation of the Deputy Secretary of
Defenses April 30, 1981, initiatives, which recognized that
increased standardization of subsystems and support systems
cannot only reduce life-cycle costs but also increase reliability
should result in additional economies Author (GRA)

N82-26260*# National Aeronautics and Space Administration
Langley Research Center Hampton Va
MAGNETIC HEADING REFERENCE Patent Application
H Douglas Garner, inventor (to NASA) Filed 9 Apr 1982
19 p
(NASA-Case-LAR-12638-1. US-Patent-Appl-SN-367187) Avail
NTIS HC A02/MF A01 CSCL 17G

The invention relates to devices which vectonally sum the
output signals from two magnetometers on an aircraft to produce
a signal which is indicative of the error in the heading of the
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aircraft This error in heading signal is used either by the pilot
or an automatic control system to correct the heading The device
for generating a signal indicative of the difference between the
actual heading and the selected heading of a vehicle is de-
scribed T M

N82-26261*# Systematics General Corp Sterling. Va Com-
munications and Electronics Div
FREQUENCY SHARING BETWEEN PASSIVE SENSORS
AND AERONAUTICAL RADIO NAVIG ATIO N SYSTEMS
EMPLOYING GROUND TRANSPONDERS IN THE BAND
4 2 - 4 4 GHz
Norman F DeGroot Jan 1982 21 p
(Contract JPL-955956)
(NASA-CR-169041. NAS 1 26 169041. JPL-9950-661) Avail
NTIS HC A02/MF A01 CSCL 17G

The 42 to 44 GHz band is reserved for radio altimeters
aboard aircraft and for associated transponders on the ground
A radar altimeter system which utilizes associated ground
transponders is described and the feasibility of co-channel
operation of such a system with a typical passive sensor is
analyzed S L

N82-26262*| Systems Control. Inc Palo Alto. Calif
REAL-TIME SIMULATION OF AN AIRBORNE RADAR FOR
OVER WATER APPROACHES Final Report, Nov 1980 - Nov
1981
J Karmarkar and D Clark Mar 1982 132 p
(Contract NAS2-10479)
(NASA-CR-166293. NAS 1 26 166293) Avail NTIS
HC A07/MF A01 CSCL 1 7G

Software developed to provide a real time simulation of an
airborne radar for overwater approaches to oil rig platforms is
documented The simulation is used to study advanced concepts
for enhancement of airborne radar approaches (ARA) in order
to reduce crew workload improve approach tracking precision
and reduce weather mmimums ARA's are currently used for
offshore helicopter operations to and from oil rigs Author

N82-26263*# Colorado State Univ Fort Collins Dept of
Mechanical Engineering
STUDY OF THE GLOBAL POSITIONING SYSTEM FOR
MARITIME CONCEPTS/APPLICATIONS STUDY OF THE
FEASIBILITY OF REPLACING MARITIME SHIPBORNE
NAVIGATION SYSTEMS WITH NAVSTAR Final Technical
Report. 1 Jun. 1979 - 31 Dec 1981
C Byron Wmn and W Huston 31 Dec 1981 23 p refs
(Grant NsG-5352)
(NASA-CR-169031. NAS 1 26 169031) Avail NTIS
HC A02/MF A01 CSCL 17G

A geostationary reference satellite (REFSAT) that broadcasts
every four seconds updated GPS satellite coordinates was
developed This procedure reduces the complexity of the GPS
receiver The economic and performance payoffs associated with
replacing maritime stripborne navigation systems with NAVSTAR
was quantified and the use of NAVSTAR for measurements of
ocean currents in the broad ocean areas of the world was
evaluated S L

N82-26264# Emerson Electric Co . Calabasas Calif
MODIFICATION OF OE-258/URN TACTICAL AIR NAVIGA-
TION (TACAN) ANTENNA GROUP Final Report, Oct
1980 - Jul 1981
James D Bain Washington FAA Jul 1981 70 p refs
(Contract DTF01-80-C-1 01 48)
IAD-Al l 1680 FAA.RD-81-53) Avail NTIS
HC A04/MF AC1 CSCL 09/5

The OE-258/URN TACAN Antenna Group has been modified
to provide a remote monitor capability This remote monitor meets
the requirements of the IEEE-488 interface specification A test
set (controller) has been provided for use with the antenna
group Author (GRA)

N82-26265# Naval Postgraduate School Monterey. Calif Dept
of Physics and Chemistry
A LABORATORY EVALUATION OF THE SUITABILITY OF
A XENON FLASHTUBE SIGNAL AS AN AID-TO-
NAVIGATION M S Thesis
Donald Francis Murphy Dec 1981 109 p refs
(AD-A1 10729) Avail NTIS HC A06/MF A01 CSCL 17/7

Single flick xenon flashtubes have periodically been used by
the U S Coast Guard as visual signals on marine aids-to-
navigation Their deployment has met with mixed responses The
conspicuity of the signal is excellent it stands out among other
visual signals, both flashing and steady lights However the flick
is apparently too short approximately 100 micro sec for the
mariner to fixate on it He therefore is unable to make an
accurate judgement concerning the distance to the light This
thesis utilized a Howard-Dolman Box to examine the depth
perception of subjects under various flashing light conditions

Author (GRA)

N82-26266# Anne Research Corp Annapolis Wld
L I F E - C Y C L E COST ANALYSIS OF THE MICROWAVE
LANDING SYSTEM GROUND AND AIRBORNE SYSTEMS
Final Report, 31 Oct 1980 - 1 Sep 1981
A Schust P Young and K Peter Washington FAA Oct
1981 348 p
(Contract DOT-FA76WA-2547)
(AD-A1 10909 Rept-13?6-01-16-2547 FAA-RD-81-96) Avail
NTIS HC A15/MF A01 CSCL 01/4

This report presents the results of a life-cycle-cost analysis
of the Microwave Landing System ground and airborne configura-
tions that may be implemented for the National Airspace System
The ground configurations evaluated consisted of 3 deg 2 deg
and 1 deg beamwidth azimuth subsystems The airborne
configurations evaluated were for air carrier aircraft high-
performance general aviation aircraft and low-performance general
aviation aircraft Author (GRA)

N82-26267# Defense Mapping Agency Washington DC
Advanced Technology Div
GLOBAL POSITIONING SYSTEM (GPS) GEODETIC RECEIV-
ERS
Walter J SenuS 8 Feb 1982 5 p refs
(AD-A111026) Avail NTIS HC A02/MF A01 CSCL 17/7

The NAVSTAR Global Positioning System (GPS) when fully
developed will provide world-wide all weather continuous highly
accurate radio navigation support to the full spectrum of military
uses In addition it has the potential to revolutionize the
navigational capability of the civil sector as well The Defense
Mapping Agency in conjunction with other government agencies
in sponsoring the development of GPS user equipment which
will benefit greatly the Mapping Charting and Geodesy (MC&G)
Community Among these developments are GPS receivers for
geodetic survey applications GPS geodetic receivers are being
built around several operating modes each of which has its
advantages The GPS program as well as the various techniques
being pursued are briefly reviewed Data collected to date is
reported which indicated excellent performance both in the point
positioning mode and in the distance difference mode of operation
Further the anticipated improvement in measurement accuracy
will be provided with a corresponding reduction in time required
to occupy a measurement site and therefore offers operational
cost reductions Author (GRA)

N82-26268/J/ Defense Mapping Agency Hydrographic and
Topographic Center. Washington, D C
A COMPARISON OF POLE POSITIONS DERIVED FROM
GPS SATELLITE AND NAVY NAVIGATION SATELLITE
OBSERVATIONS
William H Wooden. II 6 Jan 1982 18 p refs Presented at
the 3rd Intern Geodetic Symp on Satellite Doppler Positioning
(AD-A1 10765) Avail NTIS HC A02/MF A01 CSCL 17/7

The observation of the motion of the Earth s spin axis with
respect to the crust has been done continuously since the latter
part of 1899 by the International Service With the advent of
new technologies new determinations of polar motion have been
possible Doppler tracking of the Navy Navigation Satellites has
provided estimates of the polar motion on a permanent basis
since 1969 Currently these estimates are done at the Defense
Mapping Agency and are distributed to several agencies including
the Bureau International de IHeure (BIH) which has the
responsibility of centralizing polar motion data The NAVSTAR
Global Positioning System (GPS) is a new navigation satellite
system which will eventually replace the existing Navy Navigation
Satellite System As a byproduct of the orbit estimation process
for the GPS satellites, values for the position of the pole are
determined In this paper the two different methods for computing
the pole s position from satellite observations are described The
most recent results from each method are compared to each
other and to the standard BIH values Author (GRA)
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N82 26269# Defense Mapping Agency Hydrographic and
Topographic Center, Washington D C Advanced Technology
Div
AN UNBIASED ANALYSIS OF THE OOPPLER COORDINATE
SYSTEMS
Muneendra Kumar Feb 1982 25 p refs
(AD-A1 10510) Avail NTIS HC A02/MF A01 CSCL 08/5

The Doppler system has undergone at least five major
revisions, or improvements in its definition since original inception
Some of the so-called minor modifications of the past have
not been well documented and corresponding rigorous updating
of the software in many instances is also lacking The actual
impact and contribution of each such modification and the
absence of proper updating towards inner consistency are not
negligible in the present sub-meter era The questions whether
(1) the Broadcast Ephemens (BE) based coordinates are either
automatically calculated in the WGS 72 datum or derived with
respect to the reference ellipsoid for the WGS 72 datum (2) the
BE system except for a small bias, is close to the NSWC 9Z-2
system (3) the BE based coordinates are in the NWL 9D system
or strictly speaking' in the modified NWL 10D system. (4) the
Doppler coordinate system as NWL 90 prior to June 1977 and
is NSWC 9Z-2 now and (5) the coordinate system NWL 9D
(and/or NSWC 9Z-2) is geocentric or has a significant Z-axis
bias, are still floating around The net result is misunderstanding
and misinterpretation for many users The present paper tries to
highlight some of the related problems and to answer them as
well as possible GRA

N82-26270# Defense Mapping Agency Hydrographic and
Topographic Center, Washington. D C
DATA PROCESSING AT THE GLOBAL POSITIONING
SYSTEM MASTER CONTROL STATION
Fran Varnum and James Chaffee 4 Jan 1982 25 p Presented
at the 3rd Intern Geodetic Symp on Satellite Doppler Position-
ing
(AO-A1 10553) Avail NTIS HC A02/MF A01 CSCL 17/7

At the GPS Master Control Station range and delta range
measurement from remote unmanned monitor stations are
processed to generate satellite navigation messages daily Data
are edited smoothed and processed in a Kalman filter to generate
estimates of ephemendes and all system clock solar pressure,
polar wander and tropospheric states This processing and some
examples of typical performance measures are described

Author (GRA)

N82-26271# Lincoln Lab Mass Inst of Tech Lexington
A MODEL FOR SENSOR MMTERCEPTOR TRADE-OFF
ANALYSIS
C B Chang 18 Jan 1982 81 p refs
(Contract F1 9628-80-C-0002)
(AD-A1 12046 TR-599 ESD-TR-365) Avail NTIS
HC A05/MF A01 CSCL 17/7

In this report we present an analytical model useful for
sensor and interceptor trade-off analysis Major factors used in
this model include sensor measurement accuracy data rate
interceptor time delay in responding to a command and interceptor
control error in execut ing a command Guidance options
considered include command guidance and homing guidance
whereby the homing sensor accuracy may either be a constant
or vary with powers of target range Author (GRA)

N82 26272$ Lincoln Lab Mass Inst of Tech Lexington
APPLICATION OF ADAPTIVE ESTIMATION TO TARGET
TRACKING
Chaw-Sing Chang and John A Tabacaynski 13 Jan 1982
63 p refs
(Contract F19628-80-C-0002)
(AD-A1 12036 TR-598 ESD-TR-81-361) Avail NTIS
HC A04/MF A01 CSCL 17/7

In this report we present a survey of problems and solutions
in the area of target tracking The discussion includes design
trade-offs performance evaluation and current issues

Author (GRA)

N82-26273# Federal Aviation Administration Atlantic City. NJ
COMPARISON BETWEEN THE SURVEILLANCE PERFOR-
MANCES OF THE AIR TRAFFIC CONTROL RADAR BEACON
SYSTEM MODE OF THE MODE S AND THE AUTOMATED
RADAR TERMINAL SYSTEM Interim Report, Jun - Sep
1980

William Swanseen Jan 1982 24 p
(FAA Pro| 034-241-510)
(AD-A1 11733 FAA-CT-81-29 FAA-RO-81-32) Avail NTIS
HC A02/MF A01 CSCL 17/7

A test and evaluation was conducted at the Federal Aviation
Administration Technical Center to compare the surveillance
performance and the range and azimuth accuracy of the Air
Traffic Control Radar Beacon System (ATCRBS) mode of the
Mode S (formerly the Discrete Address Beacon System (DABS))
to that achieved with the existing Automated Radar Terminal
System (ARTS) III Targets of opportunity and ATCRBS-
equipped Technical Center test a i r c ra f t we re used in this
evaluation The 5-foot ATCRBS antenna at the Technical Center
Mode S terminal sensor was used to collect data at both the
Mode S and the ARTS III sensors Data reduction and analysis
tools developed by the Technical Center were used to determine
sensor performance characteristics and to highlight areas for
further analysis It was concluded that the ATCRBS mode of
the Mode S sensor provided improved blip scan ratio Mode A
code and altitude reliability performance when compared to the
ARTS III The Mode S sensor also provided better range and
a/imuth accuracy than the ARTS III Author IGRA)

N82 26274/y Atmospheric Sciences Lab. White Sands Missile
Range N Mex
THE EFFECT OF IONOSPHERIC VARIABILITY ON THE
ACCURACY OF HIGH FREQUENCY POSITION LOCATION
Final Report
Melvm G Heaps Aug 1981 46 p refs
(DA Pro] 1L1-61 102-B-53A)
(AD-A107425 ERADCOM/ASL-TR-0095) Avail NTIS
HC A03/MF A01 CSCL 17/7

The attainable accuracies in high frequency (HF) radio wave
position location over ranges of several hundred kilometers are
beset with errors of tens of kilometers due to constraints in
three major areas ionospheric variability and irregularity system
size limitations for easily fieldable systems and sufficient data
acquisition processing and interpretation Of principal concern
here is the area of ionospheric variability and irregularity The
temporal and spatial coherence of ionospheric structure has been
considered with respect to its effect on the accuracy of HF
position location The findings show that medium and small-scale
ionospheric structures most likely to affect HF position location
accuracies have a spatial coherence on the order of 50 km and
a temporal coherence on the order of 5 minutes On this basis
it is recommended that a multiple lonosonde net be used instead
of a single lonosonde such that an ionospheric sounding point
is no more than 50 km from a potential radio wave reflection
point and that soundings be taken on the order of every 5 minutes
or less Author (GRA)

N82 26275# Army Communications-Electronics Engineering
Installation Agency. Fort Huachuca Ariz
STANDARD ENGINEERING INSTALLATION PACKAGE AIR
TRAFFIC RADIO CHANNEL CONTROL EQUIPMENT
CHANGE 1
30 Oct 1981 41 p
(AD-A107150 USACEEIA-SEIP-036-1) Avail NTIS
HC A03/MF A01 CSCL 17/7

This report contains changes to the Standard Engineering
Installation Package (SHIP) which provides information for the
engineering and installation of ATRCC (Air Traffic Radio Channel
Control) facilities worldwide Information provided consists of site
survey data siting criteria installation specifications and
instructions certification format Information provided must be
adapted to the specific ATRCC facility/location by the project
engineer GRA

N82-26276# Defense Mapping Agency Hydrographic and
Topographic Center Washington D C
THE WORLDWIDE NAVIGATIONAL WARNING SERVICE
J E Ayers and John P Lyall 1981 14 p
(AO-A107372) Avail NTIS HC A02/MF A01 CSCL 17/2

In the early 1970s both the International Hydrographic
Organization (IHO). an intergovernmental agency dedicated to
the improvement of nautical charting and the Intergovernmental
Maritime Consultative Organization ( IMCO). a U S agency
dedicated to safety of life at sea became concerned over the
lack of a coordinated worldwide radio service to keep deep sea
mariners aware of hazards to navigation Through their joint efforts
the Worldwide Navigational Warning Service (WWNWS) was
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established becoming fully operational on 1 April 1980 The
WWNWS covers all international shipping routes through a system
of 16 NAVAREA Broadcasts all of which transmit warnings in
English (the primary language of the NAVAREA II broadcast is
in French} and some of which transmit warnings also in an
additional language This paper describes the development of
the initial WWNWS the mechanism for service improvement
and advances which have been made to date and improvements
foreseen for the future Specific examples from the broadcast
experience of the Coordinator for NAVAREA IV and XII and the
Northwest Atlantic and Northeast Pacific NAVAREAs, respectively
are given Author (GRA)

N82-26277* National Aeronautics and Space Administration
Hugh L Dryden Flight Research Center, Edwards Calif
ANNULAR WING Patent
Harold J Walker inventor (to NASA) Issued 29 Dec 1981
12 p Filed 30 May 1979 Supersedes N79-24959 (17 - 16.
p 2070) Continuation of abandoned US Patent Appl SN-880725
filed 24 Feb 1978
(NASA-Case-FRC-1 1007-2 US-Patent-4,307,856
US-Patent-Appl-SN-043911 US-Patent-Class-244 122
US-Patent-Class-244-23C US-Patent-Class-244-34A,
US-Patent-Class-244-93) Avail US Patent and Trademark
Office CSCL01C

An annular wing particularly suited for use in supporting in
flight an aircraft characterized by the absence of directional
stabilising surfaces is described The wing comprises a rigid annular
body of a substantially uniformly symmetrical configuration
characterized by an annular positive lifting surface and cord line
coincident with the segment of a line radiating along the
surface of an inverted truncated cone A decalage is established
for the leading and trailing semicircular portions of the body
relative to instantaneous line of flight and a dihedral for the
laterally opposed semicircular portions of the body, relative to
the line of flight The direction of flight and climb angle or glide
slope angle are established by selectively positioning the center
of gravity of the wing ahead of the aerodynamic center along
the radius coincident with an axis for a selected line of flight

Official Gazette of the U S Patent and Trademark Office

N82-26278*# National Aeronautics and Space Administration
Langley Research Center Hampton. Va
HINGED STRAKE AIRCRAFT CONTROL SYSTEM Patent
Application
Dhanvada M Rao, inventor (to N A S A ) (Vigyan Research
Associates, Inc) Filed 11 Jan 1982 13 p Sponsored by
NASA
(NASA-Case-LAR-12860-1 US-Patent-Appl-SN-338387) Avail
NTIS HC A02/MF A01 CSCL01C

Strakes hinged along the fuselage to avoid violent control
degradation in the post-stall flight regime are described Hinged
strakes are deflected from the conventional position coplanar
with wings to an anhedral setting to increase controllability at
high angles of attack by decreasing projected plan area and
altering vortex flow characteristics As a result, effective lift on
wings can be maintained at higher angles of attack than is
possible with conventional strakes The hinged strakes are
retracted flush against the fuselage in high speed cruise flight
to avoid drag effects In an alternate mode of operation, strakes
can be asymmetrically deployed to create a rolling that enhances
roll control and a side force that counters aircraft nose-slice
and directional divergence NASA

N82-26279*# Stanford Univ Calif Dept of Aeronautics
and Astronautis
USE OF OPTIMIZATION TO PREDICT THE EFFECT OF
SELECTED PARAMETERS ON COMMUTER AIRCRAFT
PERFORMANCE Final Report
Valana L Wells and Richard S Shevell Jun 1982 61 p refs
(Grant NAG 1-202)
(NASA-CR-169027. NAS 126169027 SUDAAR-534) Avail
NTIS HC A04/MF A01 CSCL01C

An optimizing computer program determined the turboprop
aircraft with lowest direct operating cost for various sets of
cruise speed and field length constraints External variables
included wing area wing aspect ratio and engine sea level static
horsepower tail sizes, climb speed and cruise altitude were varied
within the function evaluation program Direct operating cost
was minimized for a 150 n mi typical mission Generally, DOC
increased with increasing speed and decreasing field length but
not by a large amount Ride roughness however increased

considerably as speed became higher and field length became
shorter T M

N82-26280# Hughes Helicopters, Culver City. Calif
ADVANCED CONCEPTS FOR COMPOSITE STRUCTURE
JOINTS AND ATTACHMENT FITTINGS VOLUME 2
DESIGN GUIDE Final Report, Jul 1977 - Feb 1981
J V Alexander and R H Messmger Nov 1981 274 p refs
2 Vol
(Contract DAAJ02-77-C-0076. DA Pro) 1 L2-62209-SH-76)
(AD-A111106 HH-80-402-Vol-2
USAAVRADCOM-TR-81-D-21B) Avail NTIS
HC A12/MF A01 CSCL 01/3

The purpose of this program was to develop the technology
of applying fiber-reinforced composite materials to helicopter |Oints
and attachment fittings that permit disassembly of major
components A generic design methodology approach was used
to make the data developed applicable to ongoing and future
helicopter programs A detail design, analysis and testing program
was carried out on the three joint and fitting concepts selected
wrapped tensions fittings, gear box attachment fittings, and seat
attachment fittings The scope of the study included analytical
design tools including finite element computer analysis fabrica-
tion techniques with special emphasis on weight and cost
effectiveness considerations structural integrity testing, including
static, dynamic, failsafe/safe-life, and ballistic tolerance considera-
tions and nondestructive inspection (NDI ) techniques This
volume contains the analytical and experimental results of the
laminated angle bracket study and the Design Guide which covers
each type of joint or fitting tested Author (GRA)

N82-26281# General Accounting Office Washington, D C
Mission Analysis and Systems Acquisition Div
NAVY'S F/A-18 EXPECTED TO BE AN EFFECTIVE PER-
FORMER BUT PROBLEMS STILL FACE THE PROGRAM
Report to Congress
26 Feb 1982 39 p refs
(AD-A111877 GAO/MASAD-82-20) Avail NTIS
HC A03/MF A01 CSCL 01/3

The F/A-18 naval strike fighter is a multi-mission carrier-
suitable aircraft This twin-engine aircraft will be used by the
Navy and the Marine Corps for fighter and light attack missions
such as strike escort fleet air defense, interdiction and close
air support The Navy is concentrating on initial training, logistics
and support activities as the F/A-18 development program nears
completion All 9 oilot production aircraft have been delivered
to the Navy as well as the first 4 of 25 limited production
aircraft Five aircraft were sent to the initial F/A-18 squadron
which will begin training F/A-18 pilots and mechanics beginning
in July 1982 The first class will be mostly Marine Corps personnel
in preparation for the December 1982 initial operation capability,
when the first Marine Corps F/A-18 squadron receives its full
complement of aircraft Author (GRA)

N82-26282# Boeing Vertol Co Philadelphia Pa
A D V A N C E D INTERNAL C A R G O SYSTEM CONCEPT
DEMONSTRATION AND EVALUATION Final Report. Jan
1980 - Sep 1981
C Edme Jan 1982 65 p refs
(Contract DAAK51-80-C-0006 DA Proj 1 LI-62209-AH-76)
(AD-A1 11990 D210-1 1848-1 USAAVRADCOM-TR-81-D-37)
Avail NTIS HC A04/MF A01 CSCL 15/5

This report describes the design and development activity
resulting in an add-on cargo handling system for the CH-47
helicopter Design activity was initiated as a result of cargo
handling problems encountered in the European Theater The
Applied Technology Laboratory at Fort Eustis Virginia designed
and fabricated a mock-up of an internal cargo handling system
that demonstrated a practical approach for an add-on system
for the CH-47 An evaluation of this mockup together with the
results of an investigative field trip to the European Theater led
to the requirements definition for the cargo handling system
The cargo handling system can be installed in a CH-47 helicopter
with no modifications to the primary structure The system can
handle 463L pallets warehouse pallets and special munitions
The system includes forward and aft barriers to minimize tiedown
requirements ramp extensions to allow easy fork-lift loading and
a fuselage levelling system Functional tests of the system resulted
in minor modifications to the original hardware The modified
hardware has been successfully installed and demonstrated in a
CH-47C and a CH-47D model helicopter Author (GRA)
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N82-26283# Boeing Military Airplane Development Seattle.
Wash Advanced Airplane Branch
DESIGN GUIDE FOR AIRCRAFT HYDRAULIC SYSTEMS
AND COMPONENTS FOR USE WITH CHLOROTRIFLUOR-
ETHYLENE NONFLAMMABLE HYDRAULIC FLUIDS Final
Report. May 1976 - May 1980
E T Raymond Wright-Patterson AFB Ohio AFWAL Mar
1982 71 p refs
(Contract F33615-76-C-2064 AF Pro; 3145)
(AD-A112097 AFWAL-TR-80-21111 Avail NTIS
HC A04/MF A01 CSCL 13/7

This design guide documents the major physical properties
of chlorotnfluoroethylene (CTFE) polymer-based nonflammable
hydraulic fluids and the special considerations which must be
observed m the design of a i rcraf t hydraulic sys tems and
components in order to obtain performance comparable to that
obtained with petroleum-based hydraulic fluid per MIL-H-5606

Author (GRA)

N82-26284# General Accounting Office Washington D C
Mission Analysis and Systems Acquisition Div
MISSION EFFECTIVENESS OF THE AV-8B HARRIER 2
COULD BE IMPROVED IF ACTIONS ARE TAKEN NOW
Report to the Congress
26 Feb 1982 28 p
(AD-A1 11878 GAO/MASAD-82-19) Avail NTIS
HC A03/MF A01 CSCL 01/3

The AV-8B Harrier II is a light attack aircraft with vertical
and short-takeoff and landing capability being developed by the
Navy to provide close air support for Marine Corps amphibian
forces The AV-8B is designed to be a substantially improved
version of the AV-8A currently used by the Marine Corps
Potential maintenance personnel shortages, shipboard space
constraints limited repair capability and inadequate ground-
support equipment could adversely affect the ability of the AV-8B
to perform its mission Author (GRA)

N82-26286# Army Aviation Engineering Flight Activity. Edwards
AFB. Calif Directorate for Development and Qualification
AIRWORTHINESS AND FLIGHT CHARACTERISTICS TEST
OF AN OH-S8C CONFIGURED TO A LIGHT COMBAT
HELICOPTER (LCH) Final Report
Arthur R Marshall. Jr. Ralph Woratschek and Robert N Ward
Oct 1981 98 p refs
(AD-A1 12581 USAAEFA-81-07) Avail NTIS
HC A05/MF A01 CSCL 01/3

The United States Army Aviation Engineering Flight Activity
conducted a limited airworthiness and flight characteristics test
of the OH-58C Light Combat Helicopter (LCH) from 22 July
through 9 September 1981 The OH-58C LCH configuration
increases the gross weight of the helicopter to 3425 pounds
and includes one 7-tube 2 75-inch rocket pod and one 7 62mm
minigun mounted externally Performance and handling qualities
were evaluated A total of 20 flights were conducted for a total
of 26 0 flight hours As a result of the increased maximum
gross weight of the OH-58C LCH the hover ceiling was reduced
Level flight performance was degraded by the LCH configuration
No significant handling qualities differences were noted when
comparing test results for the OH-58C LCH to the test results
of the standard OH-58C GRA

N82-26287# Army Aviation Engineering Flight Activity Edwards
AFB Calif Directorate of Development and Qualification
LIMITED ARTIFICIAL AND NATURAL ICING TESTS
PRODUCTION UH-60A HELICOPTER (RE-EVALUATION)
Final Report. 22 Dec 1980 - 24 Feb 1981
Marvin L Hanks. Vernon L Diekmann and John 0 Benson
Aug 1981 102 p refs
(AD-A1 12582 USAAEFA-80-14) Avail NTIS
HC A06/MF A01 CSCL 01/3

A limited re-evaluation of the production UH-60A Black Hawk
anti-ice and deice systems was conducted to verify correction
of deficiencies and shortcomings which were revealed during
1979-1980 icing tests Testing consisted of 22 3 productive flight
hours The previous droop stop deficiency (failure of the droop
stops to return to the shutdown position with ice accumulation
on the rotor head) was corrected by the installation of a different
droop stop with anti-ice protection The previous anti-flapping
restramer deficiency (failure of the anti-flapping restramers to
return to the shutdown position with ice accumulated on the
rotor head) was downgraded to a shortcoming after correction
of the droop stop deficiency The three most important previously

identified shortcomings (1) the large increase in power required
with ice accumulation on the rotor system (2) the large power
available losses with activation of the engine and engine inlet
anti-ice systems and (3) the poor location of the deice system
circuit breakers, were again documented, although some
improvement in power available losses was observed due to
installation of the modulating engine inlet anti-ice valves Five
other previously identified icing related shortcomings were still
present and four were corrected Three additional icing related
shortcomings were identified during these tests (I) ice impact
damage to the upper strobe light assembly (2) ice impact damage
to the nose avionics compartment door, and (3) the poor reliability
of the windshield anti-ice control units The UH-60 Black Hawk
helicopter configured with the anti-ice deice and heated
government competitive test droop stop systems demonstrated
safe operation in icing intensities through moderate GRA

N82-26288*# National Aeronautics and Space Administration
Langley Research Center Hampton. Va
FLIGHT-TEST VERIFICATION OF A PICTORIAL DISPLAY
FOR GENERAL AVIATION INSTRUMENT APPROACH
James J Adams Jun 1982 29 p refs
(NASA-TM-83305 L-15111 NAS 11583305) Avail NTIS
HC A03/MF A01 CSCL 01D

Results of flight tests of the pictorial follow me box
display results of the simulator study The most important item
of agreement was the frequency of the vertical and lateral models
of motion of the pi lot-aircraft-display system which was
0 4 rad/sec in each study Successful short, curved, descending
approaches, such as are often suggested for use with microwave
landing systems, can be executed with the follow me box display
Variations of the value of distance from the aircraft to the box
were also examined using values of 736 m 368 m and 184 m
The results show that successful approaches can be made with
all of these values A sharper final turn and greater precision of
position control are obtained with the shorter distance Deletion
of distance measuring equipment from the system was also
studies It was shown that successful approaches can be made
with no distance measures included in the system, but the values
of distance from the aircraft to the box that can be used are
restricted A R H

N82-26289*# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
A FLOATING-POINT/MULTIPLE-PRECISION PROCESSOR
FOR AIRBORNE APPLICATIONS
Robert Yee Feb 1982 11 p refs
(NASA-TM-84252 A-8832. NAS 11584252) Avail NTIS
HC A02/MF A01 CSCL 01D

A compact input output (I/O) numerical processor capable
of performing floating-point, multiple precision and other arithmetic
functions at execution times which are at least 100 times faster
than comparable software emulation is described The I/O device
is a microcomputer system containing a 16 bit microprocessor
a numerical coprocessor with eight 80 bit registers running at a
5 MHz clock rate 18K random access memory (RAM) and 16K
electrically programmable read only memory (EPROM) The
processor acts as an intelligent slave to the host computer and
can be programmed in high order languages such as FORTRAN
and PL/M-86 S L

N82 26290# Bunker-Ramo Corp Wright-Patterson AFB Ohio
Electronic Systems Div
TANKER AVIONICS/AIRCREW COMPLEMENT EVALUA-
TION (TAACE) PHASE 1 SIMULATION EVALUATION
VOLUME 1 RESULTS Final Report. Jun 1979 - Jun
1980
Ralph P Madero Gregory J Barbato. and Richard W Moss
Wright-Patterson AFB Ohio AFWAL Nov 1981 60 p refs
2 Vol
(Contract F33615-78-C-3614. AF Pro; 2391)
( A D - A 1 10956 A F W A L - T R - 8 1 - 3 1 2 7 - V o l - 1 ) Avail NTIS
HC A04/MF A01 CSCL 01/3

This report documents a cockpit simulation study conducted
to validate the pilot useabihty of a 3-man (pilot, copilot boom
operator) KC-135 crew system concept Earlier analysis and
mockup evaluation studies had established preliminary design
criteria and control display arrangements The effort reported
herein draws upon this earlier work and through full mission
simulation, validates display formats cockpit hardware arrange-
ments and crew procedures In addition a KC-135 Crew System
Criteria document was written deriving from mission statements
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and control display research design criteria for operating the
tanker with a reduced crew GRA

N82-26291# Bunker-Ramo Corp Wright-Patterson AFB. Ohio
Electronic Systems Div
TANKER AVIONICS/AIRCREW COMPLEMENT EVALUA-
TION (TAACE) PHASE 1 SIMULATION EVALUATION.
VOLUME 2. CREW SYSTEM DESIGN Final Report. Jun.
1979 - Jun. 1980
Ralph P Madero. Gregory J Barbato and Richard W Moss
Wright-Patterson AFB. Ohio AFWAL Nov 1981 126 p
2 Vol
(Contract F33615-78-C-3614. AF Pro| 2391)
(AD-A1 10954 A F W A L - T R - 8 1 - 3 1 2 7 - V o l - 2 ) Avai l NTIS
HC A07/MF A01 CSCL 01/3

This report documents the second phase of a two-phase
effort called the Tanker Avionics/Aircrew Complement Evaluation
(TAACE) Program The results obtained from a full mission
simulation of an updated avionics configuration for the KC-135
tanker are reported herein These results concern the develop-
ment of the crew station avionics criteria to be met for a 3-man
crew complement (pilot copilot boom operator) completing all
KC-135 mission requirements without compromise to either
mission performance or aircraft operational safety This volume
is divided into three sections Section I - Introduction Section
II providing sketches of the crew system design layout, and
Section III - providing operational systems descriptions of the
Navigation Management System and the Horizontal Situation
Display are extensive and therefore are presented separately in
Appendixes A and B GRA

N82-26292# Martin Marietta Aerospace, Orlando Fla
HELICOPTER NIGHT VISION SYSTEM SIMULATION
EVALUATION Final Report
Dec 1981 138 p refs
(Contract N62269-80-C-0346)
(AD-A110505 OR-16551) Avail NTIS H C A 0 7 / M F A 0 1
CSCL 01/3

Simulation experiments demonstrated the ability of the pilot
and copilot to fly a night mission at low altitudes ranging from
50 to 150 feet AGL in a CH-53D simulation with the night
visionics equipment package described previously Phases I and
II HNVS simulation studies indicated that enroute flight profiles
over the simulator's rolling terrain can be accomplished at
airspeeds ranging from 60 to 80 knots with clearance altitudes
averaging 100 feet This study was conducted with a revised
terrain model with improved altitude feedback cues that produced
higher clearance altitudes and somewhat lower airspeeds than
the prior simulations The actual speeds and altitudes will be
verified in the planned HNVS flight tests The simulation confirmed
the minimum system requirement of a gimballed FUR with a
navigation system and with ancillary hardware such as a symbol
generator Although this experiment required no data be generated
on dead reckoning versus navigation system requirements both
pilot performance and opinion data reiterated the reduced crew
station workload with Doppler command steering information
Incorporation of the navigation capability of the Control Display
Unit also was instrumental in further reducing the navigation
workload GRA

N82-26293* National Aeronautics and Space Administration
Lewis Research Center, Cleveland Ohio
THRUST REVERSER FOR A LONG DUCT FAN ENGINE
Patent
Everett A Johnston (GE. Cincinnati) and Edward W Ryan
inventors (to NASA) (GE Cincinnati) Issued 14 Jul 1981 9 p
Filed 30 Mar 1979
(NASA-Case-LEW-13199-1 US-Patent-4,278 220
US-Patent-Appl-SN-025301 US-Patent-Class-244-110B
US-Patent-Class-60-226A) Avail US Patent and Trademark
Office CSCL 21E

A bypass duct outer cowl includes a fixed cascade disposed
between axially spaced fixed cowl portions and a translatable
cowl sleeve and blocker doors movably disposed on the respective
radially outer and inner sides of the cascade Actuation and
linkage structure located entirely within the outer cowl provides
for selectively moving the cowl sleeve rearwardly and rotating
the blocker doors to a position across the bypass duct to cause
the fan airflow to pass through the cascade in a thrust reversing
manner Official Gazette of the U S Patent and Trademark Office

N82-26294*# National Aeronautics and Space Administration
Lewis Research Center Cleveland. Ohio
REAL TIME PRESSURE SIGNAL SYSTEM FOR A ROTARY
ENGINE Patent Application
William J Rice inventor (to NASA) Filed 19 Feb 1982 21 p
(NASA-Case-LEW-13622-1 US*-Patent-Appl-SN-350473) Avail
NTIS HC A02/MF A01 C S C L 2 1 E

Apparatus for developing a signal which is a composite of
the pressures at four different points in the chamber of a rotary
type engine is disclosed The composite signal can be read by
an IMEP meter or displayed on an oscilloscope The physical
arrangement of a Wankel engine and the correlation embodying
the invention is shown The profile of the inner surface of a
Wankel engine housing and the profile of a three lobed rotor
together with the positions of the transducers are also shown
The timing diagrams depicting the active regions of the transducers
and timing signals used in the correlator circuitry are illustrated

SL

N82-26295*# Pennsylvania State Univ University Park
INVESTIGATION OF SPRAY CHARACTERISTICS FOR
FLASHING INJECTION OF FUELS CONTAINING DIS-
SOLVED AIR AND SUPERHEATED FUELS Final Report.
1 Aug 1980 - 31 Aug 1981
ASP Solomon, L D Chen and G M Faeth Washington
NASA Jun 1982 90 p refs
(Grant NsG-3306)
(NASA-CR-3563 NAS 1 26 3563) Avail NTIS
HC A05/MF A°1 CSCL 21E

The flow atonwation and spreading of flashing injector
flowing liquids containing dissolved gases (jet/air) as well as
superheated liquids (Freon II) were considered The use of a
two stage expansion process separated by an expansion chamber
ws found to be beneficial for flashing injection particularly for
dissolved gas systems Both locally homogeneous and separated
flow models provided good predictions of injector flow proper-
ties Conventional correlations for drop sizes from pressure
atomized and airblast injectors were successfully modified using
the separated flow model to prescribe injector exit conditions
to correlate drop size measurements Additional experimental
results are provided for spray angle and combustion properties
of sprays from flashing injectors Author

N82-26296# Helsinki Univ of Technology Otamemi (Finland)
Lab of Aerodynamics
TRANSIENT SIMULATION OF GAS TURBINES INCLUDING
THE EFFECTS OF HEAT CAPACITY OF THE SOLID PARTS
Ph D Thesis
Jaakko Larjola 1982 144 p refs
(ISBN-951-752-496-X Rept-82-A1) Avail NTIS
HC A07/MF A01

The simulation of low frequency transients (such as accelera-
tion deceleration) of different open cycle gas turbine types is
studied The effects of heat transfer between process gas and
solid structure is emphasized Correcting equations for these effects
are developed and the transient properties of each component
are then evolved from the static ones with these equations The
heat transfer effects alter significally e g the surge margin of
the compressor Simulation model includes intercooler and
recuperator The programming language is CSMP S L

N82-26297*# National Aeronautics and Space Administration
Lewis Research Center. Cleveland Ohio
DEVELOPMENT POTENTIAL OF INTERMITTENT COMBUS-
TION (I C ) AIRCRAFT ENGINES FOR COMMUTER TRANS-
PORT APPLICATIONS
Edward A Willis 1982 31 p refs Presented at the Commuter
Airlines and Operations Meeting Savannah 23-24 May 1982
(NASA-TM-82869 E-1221 NAS 11582869) Avail NTIS
HC A03/MF A01 CSCL 21E

An update on general aviation (g/a) and commuter aircraft
propulsion research effort is reviewed The following topics are
discussed on several advanced intermittent combustion engines
emphasizing lightweight diesels and rotary stratified charge
engines The current state-of-the-art is evaluated for lightweight
aircraft suitable versions of each engine This information is used
to project the engine characteristics that can be expected on
near-term and long-term time horizons The key enabling
technology requirements are identified for each engine on the
long-term time horizon E A K
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N82-26298*# National Aeronautics and Space Administration
Lewis Research Center Cleveland Ohio
PROPULSION OPPORTUNITIES FOR FUTURE COMMUTER
AIRCRAFT
William C Strack 1982 27 p refs Presented at 18th Joint
Propulsion Conf Cleveland 21-23 Jun 1982 sponsored by
AIAA SAE and ASME
(NASA-TM-82915 E-1304 NAS 1 1 5 8 2 9 1 5 ) Avail NTIS
HC A03/MF A01 CSCL 21E

Circa 1990 propulsion improvement concepts are discussed
for 1000 to 5000 SHP conventional turboprop powerplants
including engines gearboxes, and propellers Cycle selection
power plant configurations and advanced technology elements
are defined and evaluated using average stage length DOC for
commuter aircraft as the primary merit criterion BW

N82-26299*# National Aeronautics and Space Administration
Lewis Research Center Cleveland Ohio
COMPARISON OF EXPERIMENTAL AND A N A L Y T I C A L
PERFORMANCE FOR CONTOURED ENDWALL STATORS
Robert J Boyle and Jeffrey E Haas (Army Aviation Research
and Development Command Cleveland) 19C2 15 p refs
Presented at Eighteenth Joint Propulsion Conf Cleveland
21-23 Jun 1982 sponsored by AIAA SAE and ASME
(NASA-TM-82877 NAS 115 82877
AVRADCOM-TR-82-C-12) Avail NTIS HC A02/MF A01 CSCL
21E

Comparisons between predicted and experimental stator
losses showed that the analysis was able to predict the change
in stator loss when contoured endwalls with highly three
dimensional passage geometry were used The level of loss was
predicted to within 75 percent of that measured The predicted
loss was due only to profile loss and boundary layer growth on
the endwalls The 25 percent difference was approximately 0015
at design pressure ratio The analysis was shown to predict the
trend in stator flow angle even for small stator geometries

Author

N82 26300*# National Aeronautics and Space Administration
Lewis Research Center, Cleveland Ohio
NASA RESEARCH IN SUPERSONIC PROPULSION A
DECADE OF PROGRESS
L H Fishbach L E Stitt, J R Stone, and J B Whitlow, Jr
1982 40 p refs Presented at 18th Joint Propulsion Conf
Cleveland 21-23 Jun 1982 sponsored by AIAA, SAE and
ASME
(NASA-TM-82862 NAS 11582862) Avail NTIS
HC A03/MF A01 CSCL 21E

A second generation economically viable, and environmentally
acceptable supersonic aircraft is reviewed Engine selection
tsstbed experiments and noise reduction research are de-
scribed Author

N82 26301 # Naval Postgraduate School Monterey, Calif Dept
of Aeronautics
EFFECT ON FUEL EFFICIENCY OF PARAMETER VARIA-
TIONS IN THE COST FUNCTION FOR MULTIVARIABLE
CONTROL OF A TURBOFAN ENGINE M S Thesis
Barry Lawrence Dougherty Sep 1981 106 p refs
(AD-A1 10614) Avail NTIS HC A06/MF A01 CSCL 21/5

In modern turbofan engines, variable geometry has been
incorporated to improve some off-design performance Most
control designs ignore this variable geometry and use fuel metering
as the primary control input This thesis investigates the use of
variable geometry to control the engine and, thereby, reduce
fuel consumption due to transients Additionally steady-state trim
conditions are altered to reduce the static fuel consumption
The non-linear transient simulation program is used to analyze
the steady-state operating condition and develop small perturba-
tion control limitations Linear models, both large and reduced
order, are used in analyzing the effect of controllers on system
response A computer program was generated to reduce a large
order linear model to a usable size for control system development
This analysis shows the reduced-order regime dependent
controllers to be viable and to favorably enhance the quest for
reducing specific fuel consumption in existing engines

Author (GRA)

N82-26302# Naval Postgraduate School. Monterey. Calif Dept
of Mechanical Engineering
PERFORMANCE OF MULTIPLE. ANGLED NOZZLES WITH

SHORT MIXING STACK EDUCTOR SYSTEMS M S Thesis
Charles Carver Davis Sep 1981 435 p refs
(AD-A110817) Avail NTIS HC A19/MF A01 CSCL 21/5

Cold flow tests were conducted on a four-nozzle gas eductor
system to evaluate the feasibility of reducing mixing stack lengths
by the application of angled primary flow nozzles Three short
mixing stacks with length to diameter ratios of 1 75, 15 and
1 25 were tested using a set of straight nozzles and a series of
angled nozzles having tilt angles of 10 15, 20 and 22 5 degrees
The nozzles were constructed with an area of primary flow to
area of mixing stack ratio of 2 5 Pumping coefficients, mixing
stack pressure distributions, flow changes, exit velocity profiles,
and back pressures were used to evaluate the various mixing
stack length and angled nozzle combinations GRA

N82-26303# Naval Postgraduate School, Monterey, Calif Dept
of Aeronautics
COMBUSTION BEHAVIOR OF SOLID FUEL RAMJETS.
VOLUME 2. EFFECTS OF FUEL PROPERTIES AND
FUEL-AIR MIXING ON COMBUSTION EFFICIENCY Final
Report
Aug 1981 54 p refs
(AD-A110796, NPS67-81-011) Avail NTIS
HC A04/MF A01 CSCL 21/5

Fundamental SFRJ fuel properties were determined using a
DTA and a gas chromatograph for both high and low heating
rates The performance of these fuels was then measured under
various operating conditions and test geometries Fuel properties
were found to have some effect on the obtainable combustion
efficiency but much larger effects could be induced by the flow
conditions (induced mixing near the fuel surface, bypass air,
etc ) Author (GRA)

N82-26304# Air Force Inst of Tech , Wright-Patterson AFB,
Ohio School of Engineering
AN EXPERIMENTAL STUDY OF RECTANGULAR AND
CIRCULAR THRUST AUGMENTING EJECTORS
M S Thesis
Gregory Unnever Dec 1981 74 p refs
(AD-A111110. AFIT/GAE/AA/81D-31) Avail NTIS
HC A04/MF A01 CSCL 20/4

A short rectangular ejector and two circular ejectors were
tested to determine the effects of primary nozzle configuration
and geometry on thrust augmentation The primary nozzle
configurations consisted primarily of slot nozzles which injected
fluid parallel to the diffuser walls and achieved Coanda type
flow at the throat Results of the rectangular ejector tests indicate
that thin plates installed in the mixing chamber or the diffuser,
increase mixing but decrease thrust augmentation A continuous
slot nozzle, modified to create four discrete jets at the inlet,
improved mixing and thrust augmentation compared to the original
design Thrust augmentation ratio increased from 1 4 to 1 58
The circular e/ector primary nozzles consisted of a continuous
slot torus' nozzle and individual slot nozzles which could be
symmetrically placed around the inlet periphery A nozzle
configuration using 16 slot nozzles on the periphery of the inlet
face gave the best performance A thrust augmentation ratio of
20 was achieved GRA

N82-26305# Army Materials and Mechanics Research Center,
Watertown, Mass
MECHANICAL WEAR ASSESSMENT OF HELICOPTER
ENGINES BY FERROGRAPHY Final Report
Charles P Merhib, Samuel J Acquaviva. and Robert W Ladner
Nov 1981 24 p ref
(AD-A110772. AMMRC-TR-81-55) Avail NTIS
HC A02/MF A01 CSCL 21/5

Two Ferrography analyzers an analytical or laboratory
Ferrograph and an On-Lme (quasi-real-time) Ferrograph. were
evaluated The analytical Ferrograph was found to be an effective
supplement to the spectrometnc oil analysis program (SOAP)
since the Ferrograph analyzes particles in the range of 1 to
over 100 microns while SOAP analyzes particles below 5 microns
in size Comments are also offered on a third analyzer the Direct
Reading (DR) Ferrograph To evaluate the analytical Ferrograph,
oil samples from helicopters at Fort Devens. Massachusetts,
were analyzed One transmission was found with excessive wear
particles which was later verified by SOAP The On-Lme Ferrograph
was tested in 410 hours of operation using a T53-L-13B helicopter
engine in a test call at the Corpus Christi Army Depot After
determining baseline data for the engine, defective bearings
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were substituted to enhance particle wear penetration The
particles subsequently generated were successfully detected by
both the On-Lme Ferrograph and SOAP GRA

N82-26306# General Motors Corp . Indianapolis, Ind
AERODYNAMICALLY INDUCED VIBRATION Interim Report.
1 Jun. 1980 - 31 Jul 1981
Robert L Jay and James L Bettner Sep 1981 128 p
(Contract F49620-80-C-0078, AF Pro) 2307I
(AD-A110493. DDA-EDR-10840) Avail NTIS
HC A07/MF A01 CSCL 21/5

An experimental investigation, performed in a large scale
low-speed, single-stage compressor, was conducted to provide
the radial and chordwise distribution of basic unsteady pressure
data on the stator Radial and circumferential distributions of
streamwise and transverse velocity fluctuations were determined
at stations upstream, inside and immediately downstream of the
stator Analysis of the results indicated a correlation of the
normalized transverse fluctuation velocity component with stator
incidence angle The fluctuations were very large in the endwall
regions and were attributed to poor flow conditions generated
in the hub and tip endwall regions of the rotor GRA

N82-26307# Massachusetts Inst of Tech , Cambridge Gas
Turbine Lab
HEAT TRANSFER IN TURBINES Final Report, 1 Jan.
1976 - 31 Dec. 1980
Jean F Louis Wright-Patterson AFB. Ohio AFWAL Oct 1981
118 p refs
(Contract F33615-76-C-2018, AF Proj 3056)
(AD-A1H584 AFWAL-TR-81-2099) Avail NTIS
HC A06/MF A01 CSCL 21/5

This report summarizes the studies m heat transfer and film
cooling effectiveness performed under Contract F33615-76-C-
2018 The purpose of these experimental and theoretical studies
is to develop an indepth understanding of heat transfer and film
cooling in gas turbines A common experimental procedure is
described for heat transfer measurements under isothermal wall
conditions using fast response heat transfer gauges in tests
conducted in a shock tunnel and a blowdown facility The tests
were conducted at flow and thermodynamic conditions modeling
the operating conditions of advanced gas turbines The configura-
tion under study were single slot single line of holes double
row of holes on a flat and curved plates and double lines on
an airfoil located in a cascade The experimental technique was
validated by long duration high temperature tests of an air
cooled flat plate Also described is an analytical study of the
thermal and fluid mechanical evolution of a cooling film injected
from a single line of inclined holes Author (GRA)

N82-26308# Naval Postgraduate School. Monterey Calif Dept
of Aeronautics
BLADE TIP GAP EFFECTS IN TURBOM A C H I N ES A
REVIEW Final Report. 1 Oct - 30 Sep 1980
Roy E Peacock Nov 1981 103 p refs
(AD-A1 11892 NPS67-81-016) Avail NTIS
HC A06/MF A01 CSCL 21/5

A review is presented of experiments examining the effects
of blade tip gaps encountered in turbomachmes and the methods
by which the synthesised data are currently used in turbomachmery
design and performance analysis Data gained since the 1930s
is subdivided for convenience into diffusing, or compressor-type
flows and accelerating, or turbine-type flows There is a further
sub-division into cascade and rotating machinery data The
overall trend university is that an increasing tip gap whose effect
can reach over most or all of the blade height brings reduced
overall performance of a turbomachme Turbine data are in general
more regular than the body of compressor data possibly due in
part to the enhanced effect of usually undefined boundary
layers in diffusing flow There is some evidence among the
compressor and compressor cascade data that an optimum gap
exists when the opposing effects of secondary flows, and tip
leakage with rotor/wall relative movement tend to balance
Comment is made upon the prediction and design models
published in the literature Author (GRA)

N82-26309* Pratt and Whitney Aircraft Group West Palm
Beach Fla
LIFE AND UTILIZATION CRITERIA IDENTIFICATION IN
DESIGN (LUCID). VOLUME 1 Final Report, Aug 1978 -
May 1981

J G Osmer and C C Dietrick Wright-Patterson AFB Ohio
AFWAL Oct 1981 175 p 2 Vol
(Contract F33615-78-C-2032 AF Pro] 3066)
(AD-A1 11939 PWA-FR-14961-Vol-1
AFWAL-TR-81-2101-Vol -1) Avail NTIS HC A08/MF A01
CSCL 21/5

A methodology for quantifying relative life/performance trades
during the conceptual design phase of gas turbine engine
development is presented As part of this methodology a computer
aided design system employing regression techniques was
developed and demonstrated Major elements of this system are
performing satisfactorily, however certain component subroutines
are exhibiting unacceptable error levels Further effort is required
m this innovative application of standard regression techniques

GRA

N82-26310* Pralt and Whitney Aircraft Group West Palm
Beach, Fla
LIFE AND UTILIZATION CRITERIA IDENTIFICATION IN
DESIGN (LUCID), VOLUME 2 Final Report, Aug 1978 -
Mar 1981
J G Osmer and C C Dietrick Wright-Patterson AFB Ohio
AFWAL Oct 1981 117 p refs 2 Vol
(Contract F33615-78-C-2032, AF Proj 3066)
( A D - A 1 1 1 9 4 0 A F W A L - T R - 8 1 - 2 1 0 1 - V o l - 2 ) Avai l NTIS
HC A06/MF A01 CSCL 21/5

Procedures for predicting gas turbine engine usage are
presented Peacetime missions were defined for an advanced
tactical strike aircraft and were employed by the usage models
to generate a composite engine duty cycle The engine duty
cycle was analyzed and compared to engine usage projections
for other advanced tactical aircraft The analysis demonstrated
significant variations in engine usage due to weapon delivery
tactics associated with advanced air to surface missiles as well
as variat ions in peacetime mission frequencies and aircraft
performance GRA

N82-26311# Boeing Military Airplane Development Seattle
Wash
CURRENT STATUS OF INLET FLOW PREDICTION METH-
ODS
Gerald C Paynter 14 May 1981 36 p refs
(AD-A1 11784) Avail NTIS HC A03/MF A01 CSCL 21/5

The increasing availability of large computers advances in
numerical fluid mechanics and the rapidly escalating cost of
wind tunnel testing are responsible for a trend toward the use"
of parametric analysis rather than parametric testing to support
the design of inlet systems With an emphasis on the transonic
and supersonic speed regimes current approaches to inlet flow
analysis are discussed in the context of the inlet design process
Results from typical procedures now under development for
supersonic inlet flows are presented along with a discussion of
the advantages and disadvantages of each for design The
requirements for experimental validation of a procedure and
analysis problem areas are reviewed Recent developments
which may lead to an improved inlet flow analysis capability
are discussed Author (GRA)

N82-26312,? Monsanto Research Corp Dayton Ohio
TURBINE ENGINE LUBRICANT RECLAMATION Interim
Report, 1 Sep 1979 1 Feb 1981
George L Beemsterboer and Richard J Bruns Wright-Patterson
AFB Ohio AFWAL Dec 1981 132 p refs
refs HCA06/MFA01
(Contract F33615-79-C-2052 AF Proj 3048)
( A D - A 1 12098 MRC-DA-1057 AFWAL-TR-81-2053) Avail
NTIS CSCL 11/8

A distillation and adsorption treatment for reclaiming used
MIL-L-7808 turbine oils was investigated A viable additive
package was tested on different MIL-L-7808 type virgin base
stocks Fifteen used oils were analyzed by acid number, high
performance liquid chromatography and gas chromatography A
distillation process utilizing caustic (sodium hydroxide) pretreat-
ment was developed on 500-ml and 13-litre scales Adsorption
treatment of distilled oils with calcium hydroxide followed by
attapulgus clay was examined Preparations for large-scale
(25 and 250 gal) reclamations are currently under way to elucidate
the validity of caustic distillation and absorbent t reatment
parameters Author (GRA)

N82-26313# Rensselaer Polytechnic Inst Troy N Y School
of Engineering and Applied Science
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AN ANALYTICAL STUDY OF TURBULENCE RESPONSES.
INCLUDING HORIZONTAL TAIL LOADS, OF A CONTROL
CONFIGURED JET TRANSPORT WITH RELAXED STATIC
STABILITY M S Thesis
Boyd Perry. Ml 17 Feb 1975 122 p refs
Avail NTIS HC A06/MF A01

The turbulence responses of control configured vehicles (CCV)
with relaxed static stability (RSS) are discussed Three similar
vehicle configurations employing two types of static stability
augmentation systems (SSAS) at two flight conditions (two Mach
numbers at constant altitude are considered The configurations
include a baseline (statically stable) configuration and two
representative CCV (statically unstable) configurations, featuring
one with baseline geometry and one with a significantly
reduced hori?ontal tail Stability flying qualities and maneuverabil-
ity requirements are imposed on the airplane-SSAS systems and
denote representative requirements imposed on a CCV with RSS
Using these requirements as a common base the rigid airframe
and tail load turbulence responses are examined in terms of
configuration changes for a given SSAS and in terms of SSAS
changes for a given configuration Turbulence response calcula-
tions for each SSAS indicate that even though the tail load
responses for the unstable configuration with the small tail are
less than those for the stable configuration the tail loads per
unit tail volume are larger B W

N82-26314*# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
FLIGHT EXPERIMENTS USING THE FRONT SIDE CONTROL
TECHNIQUE DURING PILOTED APPROACH AND LANDING
IN A POWERED LIFT STOL AIRCRAFT
W S Hmdson (National Research Council of Canada) G H
Hardy and R C Innis Apr 1982 87 p refs
(NASA-TM-81337 A-8777 NAS 115 81337
FRL-TR-LTR-FR-81) Avail NTIS HC A05/MF A01 CSCL
01C

The essential features of using pitch attitude for glidepath
control in conjunction with longitudinal thrust modulation for
speed control are described using a simple linearized model for
a powered-lift STOL aircraft operating on the backside of the
drag curve and at a fixed setting of propulsive lift It is shown
that an automatic speed-hold system incorporating heave-damping
augmentation can allow use of the front-side control technique
with satisfactory handling qualities and the results of previous
flight investigations are reviewed Manual control considerations,
as they might be involved following failure of the automatic
system are emphasized The influence of alternative cockpit
controller configurations and flight-director display features were
assessed for their effect on the control task which consisted of
a straight-m steep approach flown at constant speed in simulated
instrument conditions Author

N82-26315*# Massachusetts Inst of Tech Cambridge Lab
for Information and Decision Systems
LATERAL CONTROL SYSTEM DESIGN FOR VTOL LANDING
ON A DD963 IN HIGH SEA STATES M S Thesis
Marc Bodson May 1982 221 p refs
(Grant NGL-22-009-1 24)
(NASA-CR-169074 NAS 1 26 169074 LIDS-TH-1209) Avail
NTIS HC A10/MF A01 CSCL01C

The problem of designing lateral control systems for the
safe landing of VTOL aircraft on small ships is addressed A
ship model is derived The issues of estimation and prediction
of ship motions are discussed using optimal linear linear estimation
techniques The roll motion is the most important of the lateral
motions and it is found that it can be predicted for up to 10
seconds in perfect conditions The automatic landing of the VTOL
aircraft is considered and a lateral controller defined as a ship
motion tracker is designed using optimal control techniqes The
tradeoffs between the tracking errors and the control authority
are obtained The important couplings between the lateral motions
and controls are demonstrated, and it is shown that the adverse
couplings between the sway and the roll motion at the landing
pad are significant constraints in the tracking of the lateral ship
motions The robustness of the control system including the
optimal estimator is studied using the singular values analysis
Through a robustification procedure a robust control system is
obtained and the usefulness of the singular values to define
stability margins that take into account general types of
unstructured modelling errors is demonstrated The minimal
destabilising perturbations indicated by the singular values analysis

are interpreted and related to the multivariable Nyquist dia-
grams Author

N82-26316# Air Force Inst of Tech , Wright-Patterson AFB,
Ohio School of Engineering
INVESTIGATION OF AN IMPROVED STRUCTURAL MODEL
FOR DAMAGED T 38 HORIZONTAL STABILIZER FLUTTER
ANALYSIS USING NASTRAN M S Thesis
Lex Clayton Dodge Dec 1981 62 p refs
(AD-A1 11095 AFIT/GAE/AA/81D/6) Avail NTIS
HC A04/MF A01 CSCL 01/1

This thesis investigates tuning a finite element model and
applying the procedures to the T-38 horizontal stabilizer for use
on NASTRAN The T-38 stabilizer model is to be used in a
subsequent flutter analysis Static and dynamic analysis has shown
the model to have inadequate bending and torsional stiffness
The model was tuned in the frequency domain with free-free
boundary conditions The tuned frequencies and mode shapes
show good correlation to the measured values The finite element
model was shown to not contain variables that significantly
influence the torsion modes frequencies more than the bending
frequencies Eigenvalue analysis of the tuned model with aircraft
installed boundary conditions produced good results for all but
the first torsion frequency This frequency was tuned by increasing
the model s control system stiffness This tuned model produces
good frequencies and mode shapes Additional investigation is
needed to compare the dynamic model corrections to the static
model corrections found by Jack Sawdy
AF IT/GAE/AA/81D-27 Author (GRA)

N82 26317# Air Force Inst of Tech Wright-Patterson AFB
Ohio School of Engineering
MINIMUM TIME TURNS CONSTRAINED TO THE VERTICAL
PLANE M S Thesis
Christopher S Finnerty Dec 1981 77 p refs
(AD-A111096 AFIT/GAE/AA/81D-7) Avail NTIS
HC A05/MF A01 CSCL 01/2

The obiective of this study is to find the throttle controls
and trajectories which yield the minimum turning times for a
high performance aircraft with thrust reversal capability The
aircraft remains in the vertical plane allowing only pull-up and
split-s maneuvers A second-order parameter optimization
method coupled with the suboptimal control approach is used
to solve the minimum time-to-turn problem The results of the
study found that trajectories restricted to the vertical plane gave
different results, and in at least one case better results than
those not so constrained The results also indicate that depending
on the maneuver performed thrust reversal is beneficial in reducing
the minimum time-to-turn regardless of whether the aircraft s
initial velocity is above or below corner speed Finally the results
demonstrate that thrust reversal can be utilized for minimum
time turns with resulting increases in specific energy GRA

N82 26318# Air Force Inst of Tech Wright-Patterson AFB,
Ohio School of Engineering
USE OF ENTIRE EIGENSTRUCTURE ASSIGNMENT WITH
HIGH GAIN E R R O R ACTUATED FLIGHT C O N T R O L
SYSTEMS M S Thesis
Darrell Brett Ridgely Dec 1981 155 p refs
(AD-A1 11098. AFIT/GAE/AA/81D-24) Avail NTIS
HC A08/MF A01 CSCL 01/3

The theory of high-gain error-actuated feedback control,
developed by Porter and Bradshaw was applied to the design
of various longitudinal decoupling flight control systems for an
advanced aircraft The controllers developed in this study utilized
output feedback with proportional plus integral control to produce
desirable closed-loop response with minimal interaction between
outputs This report describes how entire eigenstructure assign-
ment can be used to determine appropr iate measurement
equations by assigning their corresponding transmission zeros
A singular value decomposition was used to choose the
eigenvectors from their permissible subspaces The results show
that these modes appear in the output response even for very
high gain Therefore selection of good eigenvalues/eigenvectors
was shown to be crucial to the successful application of this
theory This report also examined the effect of varying the other
design parameters on the closed-loop system response GRA

N82 26319# Lear Inc Grand Rapids Mich Instrument Div
INTEGRATED FLIGHT TRAJECTORY CONTROL Final
Report. Aug 1979 May 1981
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Gregory L Comegys and Garten R Hanson Wright-Patterson
AFB Ohio AFWAL Aug 1981 151 p refs
(Contract F33615-79-C-3624 AF Proj 2403)
( A D - A 1 10998 ID-01R-0481 AFWAL-TR-81-3077) Avail
NTIS HC A08/MF A01 CSCL01/3

I PTC programs demonstrated by simulation the ability to
compute four dimensional reference trajectories and provide
guidance commands to the pitch and role autopilot axes for
vertical and lateral aircraft control and to the autothrottle for
thrust and accurate time of arrival control The ability of the
trajectory generator to respond to pilot induced flight plan
deviations and data linked mission changes was also demon-
strated Conventional cathode ray tubes (CRTs) were utilized for
flight plan graphics and alphanumeric display The IFTC Develop-
ment Program was concerned with adding certain functions to
increase the tactical flight management capabilities of the concept
IFTC was integrated with the Firefly II advanced air to ground
weapon delivery algorithms to provide ingress and egress flight
path generation and control The LSI developed Mission Data
Transfer System (MDIS) was added to the simulation to
demonstrate the aid to mission planning and the rapid data
initialization of the simulated airborne system Author

N82-26320# Bunker -Ramo Corp Westlake Village Calif
Electronic Systems Div
SIMULATION R E P O R T A D V A N C E D DISPLAY FOR
COMPLEX FLIGHT TRAJECTORIES Final Report, Jun -
Oct 1980
Peter B Lovermg Debra A Warner Deborah K Park. Matthew
Miller and Stuart B Burdess (AFWALI Wright-Patterson AFB
Ohio AFWAL Jun 1981 72 p refs
(Contract F33615-78-C-3614 AF Proj 2403)
(AD-A111259 AFWAL-TR-81-3057) Avail NTIS
HC A04/MF A01 CSCL 01/2

Several cockpit display problems were revealed during flight
tests of complex approach trajectories in support of the Microwave
Landing System (MLS) Program Among these problems were
pilot orientation with respect to the approach profile and the
runway verifying proper performance along the prescribed path
and cross-checking or monitoring profile computations This
document contains a brief background statement regarding the
display and describes the simulator experiment results and
recommendations for display improvement In all eight rated
Air Force Pilots of varying backgrounds flew approximately
264 curved multi-segmented glideslope approaches in a variety
of simulated wind conditions Data collection included objective
performance with respect to the desired flight path and pilot
opinion on each of the new display features Generally, pilots
were favorably impressed with the display concept and recom-
mended further development GRA

N82-26321# App'ied Science Associates Inc Valencia Pa
MAINTENANCE TRAINING SIMULATOR DESIGN AND
ACQUISITION HANDBOOK OF ISB PROCEDURES FOR
DESIGN AND DOCUMENTATION Interim Report. Mar 1979
- Mar 1980
Rohn J Hntz Hobart J Harris Jennifer A Smith and George
R Purifoy Jr Brooks AFB, Tex AFHRL Feb 1982 215 p
(Contract F33615-78-C-0019 AF Proj 2361)
(AD-A1 11430 AFHRL-TP-81-51) Avail NTIS
HC A10/MF A01 CSCL 05/9

This technical paper presents a method for deriving training
requirements selecting an approach for meeting the training
objectives identified and making training equipment fidelity and
instructional feature design decisions where training hardware is
needed The procedures supplement existing materials (AFP
50-58 and the 3306th Test and Evaluation Squadron Procedural
Handbook Edwards AFB) by clarifying existing training technology
and providing new procedures to assist the ISO analyst in
designing and documenting training equipment The handbook
expands upon currently used procedures in three major decision
areas These are (a) determining which training requirements
require hardware or training equipment of some type (b) selecting
the degree of fidelity with which to represent components and
parts on the training equipment and ic) choosing instructional
features to be incorporated in the training equipment AH
procedures use decision flow charts to increase objectivity The
method results in documentation that is to be used as a basis
for completing the ISD-Denved Training Equipment Design The
design is then communicated to the Simulator System Program
Office (SimSPO) for use in preparing procurement specifications
to contractors Author (GRA)

N82 26322$ Calspan Field Services Inc Arnold Air Force
Station. Tenn
PERFORMANCE OF THE AEDC MARK 1 AEROSPACE
ENVIRONMENTAL CHAMBER WITHOUT OIL DIFFUSION
PUMPING Final Report
W B Stephenson and R E Alt Feb 1982 26 p refs
(AD-A1 11406 AEDC-TR-81-32) Avail NTIS
HC A03/MF A01 CSCL 14/2

The 40- by 80-ft MK-I Aerospace Environmental Chamber
was pumped down to a pressure of 2 x 10 to the minus 6th
power torr in order to verify an operational mode that could
maintain test conditions without the use of oil diffusion pumping
Mechanical pumps rough pumped into the micron (1 to 100 x
10 to the minus 3rd power torr) range and the cryogenic arrays
reduced the pressure to 2 x 10 to the minus 6th power torr
and maintained it for 24 hours The pumpdown without the use
of diffusion pumping is often dictated by test requirements for
exceptional cleanliness After pumpdown. inbleeding of C02 H2,
and N2 affected chamber pressure as a function of gas species
and inflow rate The time for the liquid nitrogen and gaseous
helium-cooled cryosurfaces to cool down and warm up was
determined as an aid to test planning Because several modifica-
tions to the cryopumpmg geometry had been made since the
chamber was initially placed into service it was considered
important to verify the MK-I performance It is concluded that
the mechanical roughing/cryogenic pumping method of operation
is satisfactory for simulation of conditions where the outgassing
is relatively small or consists of gases with low vapor pressure
at liquid nitrogen temperature d e CO2 or H20) GRA

N82-26323# Air Force Inst of Tech Wright-Patterson AFB.
Ohio School of Systems and Logistics
OPTIMAL PLACEMENT MODEL FOR THE B-52G WEAPONS
SYSTEM TRAINER M S Thesis
Franklin E Hoke Jr Sep 1981 79 p refs
(AD-A110977 AFIT/LSSR-83-81) Avail NTIS
HC A05/MF A01 CSCL 15/5

As a result of the Force Modernization Study the Strategic
Air Command will have its first new generation simulator the
Weapons System Trainer (WST) available in the beginning of
1982 Because of the highly intensive requirements of B-52
training it had been determined that each B-52 unit would be
equipped with a total WST system While there is agreement
with the strategic implications of individual base location for
the WST, the necessity of that decision should be questioned.
The original research question directed at G model bases was
Can an economically optimum location scheme be determined
for the minimum number of WST s necessary to meet training
requirements7 Consequently the central objective of this research
was the development of a mathematical model which would
assure the optimum placement of the WST based on the
defined resources constraints and economic criteria The research
and generated solutions lend credence to the model as a
management tool m that it permits an objective analysis of
alternatives in terms of cost location schemes and number of
simulators It is concluded that the model should provide useful
information in future simulator location studies Author (GRA)

N82-26324# Federal Aviation Administration Washington 0 C
Office of Aviation Policy and Plans
FINAL REGULATORY EVALUATION METROPOLITAN
WASHINGTON AIRPORTS POLICY Final Report
Lawrence A Pearsall and Douglas A Samuelson Oct 1981
187 p refs
(AD-A1 10583 FAA-APO-81-12) Avail NTIS
HC A09/MF A01 CSCL 01/2

This final regulatory evaluation examines the potential impacts
of rules to be applied to aircraft operations at Washington National
Airport These rules are part of the overall policy toward_the
development of Washington National Airport and Dulles
International Airport The alternat ive economic impacts on
airlines passengers, communities and the FAA of imposing
passenger ceilings, operations quotas landing fees, perimeter rules,
curfews and noise restrictions under various scenarios are
assessed m this evaluation, and the final rule is specifically
addressed in the final Chapter The quantifiable impacts of this
rule are estimated at a S27 million net cost to society, but this
net cost is believed to be outweighed by benefits which cannot
be measured Author (GRA)

N82-26325# Naval Training Equipment Center, Orlando Fla
Visual Technology Research Simulator
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VISUAL TECHNOLOGY RESEARCH SIMULATOR. VISUAL
AND MOTION SYSTEM DYNAMICS Interim Report.
1978 - 1981
G Blair Browder and Steve K Butrimas Apr 1981 75 p
refs
(AD-A1 11801 NAVTRAEQUIPC-IH-326) Avail NTIS
HC A04/MF A01 CSCL 05/9

Simulator system time lags and transport delays can be
critical factors in achieving a successful modern trainer This
document presents the results of detailed measurements made
on the Navys Visual Technology Research Simulator (VTRS/
CTOL) These measurements determined end-to-end dynamic
lags, with a i rc ra f t control stick as the input stimulus and
visual/motion hardware response as the output Major subsystems
of the VTRS/CTOL include a T-2C aircraft cockpit, pneumatic
G-seat. six degree of freedom motion base, wide angle dome
display with a servo-controlled projection system driven with
either CIG or closed circuit model board TV Dynamic performance
data shows phasing between the motion and visual systems for
CIG and model board simulation This study concludes that the
VTRS/CTOL simulator throughout lags are less than 150
milliseconds which is generally accepted as satisfactory for
simulation Author (GRA)

N82-26326# Federal Aviation Administration. Washington, D C
Office of Aviation Policy and Plans
AIRFIELD AND AIRSPACE CAPACITY/DELAY POLICY
ANALYSIS
Harvey Safeer John Rodgers. Lawrence A Pearsall, Stefan Hoffer
Mark Pfeifer and David DeCarme Dec 1981 59 p refs
(AD-A110777 FAA-APO-81-14) Avail NTIS
HC A04/MF A01 CSCL 01/5

A general discussion of the concepts of capacity and delay
at airfields and in enroute airspace precedes an estimation of
present and future capacity and delay Options to increase capacity
and mitigate delay are then reviewed The discussion is pointed
towards United States air earner airports and the users of those
airports The most detailed analysis concerns the top 39 air
carrier airports and is based on data collection from three major
air carriers Potential congestion problems sufficient to impair
the efficiency of national transportation are found to be possible
at 19 major airports by 1991 Remedies to such congestion are
described for 12 airports but presently known resources are
expected to be insufficient to satisfy the potential demand at
7 airports GRA

N82-26350*iS National Aeronautics and Space Administration
Marshall Space Flight Center. Huntsville Ala
THE MARSHALL SPACE FLIGHT CENTER KC 135 ZERO
GRAVITY TEST PROGRAM FOR FY 1981
R E Shurney ed Mar 1982 69 p refs
(NASA-TM-82476 NAS 11582476 ) Avail NTIS
HC A04/MF A01 CSCL 11G

Seven separate investigations during 23 5 hours of testing
aboard the KC-135 zero gravity aircraft were conducted All
experiment objectives were met or exceeded Author

N82-26384* National Aeronautics and Space Administration
Langley Research Center, Hampton, Va
FUSELAGE STRUCTURE USING ADVANCED TECHNOLOGY
FIBER REINFORCED COMPOSITES Patent
Robert K Robinson (Boeing Commercial Airplane Co, Seattle)
and Harry M Tomlmson, inventors (to NASA) (Boeing Commercial
Airplane Co. Seattle) Issued 12 Jan 1982 9 p Filed 16 Feb
1978 Supersedes N78-18045 (16 - 09. p 1111) Sponsored
by NASA
(NASA-Case-LAR-11688-1. US-Patent-4.310,132
US-Patent-Appl-SN-878540 US-Patent-Class-244-119.
US-Patent-Class-244-123, US-Patent-Class-244-132) Avail US
Patent and Trademark Office CSCL 11 D

A fuselage structure is described in which the skin is comprised
of layers of a matrix fiber reinforced composite, with the stringers
reinforced with the same composite material The high strength
to weight ratio of the composite, particularly at elevated
temperatures, and its high modulus of elasticity, makes it desirable
for use in airplane structures

Official Gazette of the U S Patent and Trademark Office

N82-264OO# Air Force Wright Aeronautical Labs. Wright-
Patterson AFB, Ohio Fuels Branch
KOVATS INDICES AS A TOOL IN CHARACTERIZING
HYDROCARBON FUELS IN TEMPERATURE PRO-

GRAMMED GLASS CAPILLARY GAS CHROMATOGRAPHY.
PART 1 QUALITATIVE IDENTIFICATION Final Report.
Dec. 1979 - Sep 1980
Paul C Hayes. Jr and Edward W Pitzer Nov 1981 85 p
refs
(AF Pro) 3048)
(AD-A111389, AFWAL-TR-81-2102) Avail NTIS
HC A05/MF A01 CSCL 21/4

Kovats Indices are used as a tool to identify the major
components of several aircraft jet fuels of the JP-4 type Glass
capillary gas chromatography in the temperature programmed
mode was the technique of choice The first phase of the effort
involved optimization of the capillary system for the maximum
resolution between a selected pair of normal hydrocarbons in
an acceptable analysis time Peak resolution was investigated
as a function of carrier capillary pressure, temperature pro-
gramming rate, and initial column temperature Eleven qualitatively
known and quantitatively accurate calibration solutions were
prepared to include over 200 different hydrocarbons Kovats
Indices were generated for these solutions in a statistically reliable
fashion on two capillary columns of different polarities Thus,
each hydrocarbon standard had its own unique set of two Kovats
Indices Several petroleum, as well as shale derived JP-4 samples
were subsequently chromatographed on the same two capillary
columns Peaks were given tentative identification by matching
of Kovats Indices Author (GRA)

N82-26439*# United Technologies Corp . East Hartford Conn
Commercial Products Div
HOT ISOSTATICALLY PRESSED MANUFACTURE OF HIGH
STRENGTH MERL 76 DISK AND SEAL SHAPES Final
Report
R D Eng and D J Evans May 1982 139 p refs
(Contract NAS3-20072)
(NASA-CR-165549 NAS 1 26 165549, PWA/5574-1 23) Avail
NTIS HC A07/MF A01 C S C L 1 1 F

The feasibility of using MERL 76, an advanced high strength
direct hot isostatic pressed powder metallurgy superalloy, as a
full scale component in a high technology long life, commercial
turbine engine were demonstrated The component was a JT9D
first stage turbine disk The JT9D disk rim temperature capability
was increased by at least 22 C and the weight of JT9D high
pressure turbine rotating components was reduced by at least
35 pounds by replacement of forged Superwaspaloy components
with hot isostatic pressed (HIP) MERL 76 components The
process control plan and acceptance criteria for manufacture of
MERL 76 HIP consolidated components were generated Disk
components were manufactured for spin/burst rig test, experimen-
tal engine tests, and design data generation, which established
lower design properties including tensile, stress-rupture. 0 2%
creep and notched (Kt = 25) low cycle fatigue properties.
Sonntag. fatigue crack propagation, and low cycle fatigue crack
threshold data Direct HIP MERL 76. when compared to
conventionally forged Superwaspaloy. is demonstrated to be
superior in mechanical properties increased rim temperature
capability, reduced component weight, and reduced material
cost by at least 30% based on 1980 costs J D

N82-26446# Dayton Umv . Ohio Research Inst
RESEARCH AND DEVELOPMENT ON WEAR METAL
ANALYSIS Final Report. 16 Mar 1976 - 20 Jul. 1981
Wendell E Rhine. Costandy S Saba, Robert E Kauffman. John
R Brown, and Patricia S Fair Wright-Patterson AFB. Ohio
AFWAL Jan 1982 253 p refs
(Contract F33615-76-C-5312. AF Proj 2303)
(AD-A112100 AFWAL-TR-81-4184) Avail NTIS
HC A12/MF A01 CSCL 07/4

Since the reliability of wear metal determinations depends
on the integrity of the primary standards used to calibrate the
instruments standards were synthesized and evaluated for use
in the Oil Analysis Program (OAP) The standards currently used
by the Air Force in addition to Cannon metal caprates metal
beta-diketonates, and NBS standards were evaluated for their
long term stability Two state-of - the-ar t plasma emission
instruments were evaluated for their potential applications to
the AF OAP The goal of this effort was to improve the particle
detection capability of oil analysis instruments The sample
introduction systems used by these instruments could not
efficiently transport particles to the plasma sources However,
the dc plasma instrument could analyze particles better than
currently used instruments Research was also conducted to
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identify and characterize wear debris found in typical used turbine
engine lubricating oils Methods were developed to determine
the concentration of organometallic metallic and metal oxide
species in oils for Mg. Cu and Fe An investigation was
conducted to determine and recommend optimized atomic
absorption procedures for analysis of wear metals in aircraft
lubricating oils Optimization procedures and recommended AA
methods are included A method was developed to determine
the 'actual' concentration of wear metals in authentic used aircraft
engine oils It is quantitative for Al. Cr. Cu, Fe, Mg. Mo. Ni. Pb.
Sn and Ti metallic particles GRA

N82-26465*# Rockwell International Corp, Downey Calif
DEVELOP. DEMONSTRATE. AND VERIFY LARGE A R E A
COMPOSITE STRUCTURAL BONDING WITH POLYIMIDE
ADHESIVES Final Report
Bashir D Bhombal Donald H Wykes Keith C Hong and Arnold
A Stenersen May 1982 152 p refs
(Contract NAS1-15843)
(NASA-CR-165839 NAS 1 26 165839) Avail NTIS
HC A08/MF A01 CSCL 11A

The technology required to produce graphite-polyimide
structural components with operational capability at 598 K
(600 F) is considered A series of polyimide adhesives was
screened for mechanical and physical properties and processibihty
in fabricating large midplane bonded panels and honeycomb
sandwich panels in an effort to fabricate a structural test
component of the space shuttle aft body flap From
41 formulations, LaRC-13 FM34B-18, and a modified LaRC-13
adhesive were selected for further evaluation The LaRC-13
adhesive was rated as the best of the three adhesives in terms
of availability, cost processibihty properties and ability to produce
void fee large area (12 x 12') midplane bonds Surface treatments
and primers for the adhesives were evaluated and processes
were developed for the fabrication of honeycomb sandwich panels
of very good quality which was evidenced by rupture in the
honeycomb core rather than in the facesheet bands on flatwise
tensile strength testing The fabrication of the adhesively bonded
honeycomb sandwich cover panels ribs, and leading edge covers
of Cehon graphite/LARC-160 polyimide laminates is described

A R M

N82-26483*# National Aeronautics and Space Administration
Lewis Research Center, Cleveland, Ohio
EXPERIMENTS ON FUEL HEATING FOR COMMERCIAL
AIRCRAFT
R Friedman and F J Stockemer (Lockheed-California Co,
Burbank, Calif) 1982 15 p refs Presented at 18th Joint
Propulsion Conf, Cleveland, 21-23 Jun 1982. Sponsored by
AIAA. SAE and ASME
(NASA-TM-82878 E-1254, NAS 11582878) Avail NTIS
HC A02/MF A01 CSCL 21 D

An experimental jet fuel with a -33 C freezing point was
chilled in a wing tank simulator with superimposed fuel heating
to improve low temperature flowabihty Heating consisted of
circulating a portion of the fuel to an external heat exchanger
and returning the heated fuel to the tank Flowabihty was
determined by the mass percent of unpumpable fuel (holdup)
left in the simulator upon withdrawal of fuel at the conclusion
of testing The study demonstrated that fuel heating is feasible
and improves flowabihty as compared to that of baseline, unheated
tests Delayed heating with initiation when the fuel reaches a
prescribed low temperature limit, showed promise of being more
efficient than continuous heating Regardless of the mode or
rate of heating complete flowabihty (zero holdup) could not be
restored by fuel heating The severe, extreme-day environment
imposed by the test caused a very small amount of subfreezmg
fuel to be retained near the tank surfaces even at high rates of
heating Correlations of flowabihty established for unheated fuel
tests also could be applied to the heated test results if based
on boundary-layer temperature or a solid index (subfreezmg
point) characteristic of the fuel Author

N82-26484# Air Force Wright Aeronautical Labs, Wright-
Patterson AFB, Ohio Fuels Branch
JET FUEL FROM SHALE OIL THE 1981 TECHNOLOGY
REVIEW
Herbert R Lander. Jr Dec 1981 257 p refs Proceedings of
Symp . Miamisburg, Ohio, 17-18 Nov 1981
(AF Proj 3048)
(AD-A111217, AFWAL-TR-81-2135) Avail NTIS
HC A12/MF A01 CSCL 21/4

The Jet Fuel From Shale Oil - 1981 Technology Review
culminated three years of Air Force Shale Oil related programs
Final economic optimized results of three processing studies
evaluating the yield, cost and quality of JP-4 and JP-8 jet fuel
produced from whole crude shale oil are discussed Reported
also are technologies associated with a newly developed
nitrogen tolerant catalyst and conclusions of combustion studies
performed on shale derived JP-4 jet fuel samples and Nuclear
Magnetic Resonance (NMR) analyses of the composition of shale
derived jet fuel samples Author (GRA)

N82-26485# Center for Naval Analyses. Alexandria, Va Naval
Studies Group
MOBILITY FUELS FOR THE NAVY
Thomas ONeill Jan 1982 21 p refs
(Contract N00014-76-C-0001)
(AD-A1 12511. CNA-PP-336) Avail NTIS HC A02/MF A01
CSCL 21/4

As fuel declines, both specifications and engine designs will
have to be modified to accommodate this change In addition,
specifications have to reflect the fact that fuel chemistry itself
is undergoing change, so that new problems have begun to
arise Recently, batches of DFM and JP-5 that passed inspection
have been associated with fuel filter clogging and excessive
smoking The mechanisms of these effects are not clearly
understood As synfuels are introduced, the variety of chemicals
in fuels will be greatly expanded, and this will cause a new
range of problems Besides modifying the specifications of current
fuels to address the issues of price and availability, other ways
might come from changing the types of fuel burned The Navy
could attempt to switch to fuels in civilian use Number 2 diesel
oil is similar to the ship fuel DFM while Jet A-1 is not unlike
the aircraft fuel JP-5 Another approach could involve the use
of just one type of fuel for both ships and airplanes This would
reduce storage and handling costs perhaps enough to offset
the modest differential of 5 cents per gallon between JP-5 and
DFM that existed in Octobe' 1981 GRA

N82-26487# Southwest Research Inst, San Antonio, Tex Army
Fuels and Lubricants Research Lab
DEVELOPMENT OF ARMY HIGH-ENERGY FUEL DIESEL/
TURBINE-POWERED SURFACE EQUIPMENT. PHASE 2
Interim Report. Oct 1979 - Sep. 1981
William W Wimer and D M Yost Dec 1981 134 p refs
(Contracts DAAK70-80-C-0001, DAAK70-82-C-0001. DA Proj
1L7-62733-AH-20)
(AD-A1 11942. AFLRL-147) Avail NTIS HC A07/MF A01
CSCL 21/4

The Army is interested in those fuels that have a high-energy
content per unit volume and therefore result in increased payload
capabilities and/or extended operational range of the vehicle A
series of screening processes are being used to identify those
fuels and/or fuel components that could result in an increase of
10 percent in the range of the vehicle without an increase in
the fuel tank size, i e , fuels with a high-energy content percent
volume The chemical and physical properties of various candidate
fuels and fuel components are described The fuel components
included both liquids and solids (at room temperature) The
blending of the various components and the characterization of
the resulting fuels are outlined Solubility studies were done on
some of the solid components to assist in obtaining the resulting
fuel in the more desirable liquid state Those solid components,
such as anthracene, that were insoluble in the tests conducted
but judged to have good high-energy potential were studied as
slurries Catalyzed 'carbon black' was investigated Settling studies
with carbonaceous fuels included the effect of temperature upon
the stability the stability of FRF-carbon slurries, and the refinement
of the previously reported Freezing Tube Technique' for measuring
stability Impact dispersion tests were conducted to study the
f i re-safety characterist ics of energy-augmented fuels The
screening of candidate fuels with the Petter engine is described
in detail Other engine studies with the CLR engine are also
included Author (GRA)

N82-26490# Department of Energy Washington D C Office
of Transportation Programs
SYMPOSIUM ON COMMERCIAL AVIATION ENERGY
CONSERVATION STRATEGIES. PAPERS AND PRESENTA-
TIONS
Apr 1981 354 p refs Symp held in Washington, D C , 2-3 Apr
1981 Sponsored in part by FAA
(AD-A107106) Avail NTIS H C A 1 6 / M F A 0 1 CSCL 21/4
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The Symposium provided a forum in which representatives
from DOE FAA National Aeronautics and Space Administration
(NASA) and the aviation industry exchanged information and
ideas regarding current and future efforts to conserve fuel and
to promote energy conservation within the commercial aviation
sector General topics discussed included Federal and industry
energy conservation programs such as flight operations, air traffic
control, engineering and maintenance, and corporate management
strategies The Symposium, was highlighted by a panel discussion
entitled 'Energy Conservation Where Do We Go From Here''
This report contains the papers and presentations from the
Symposium GRA

N82-26546# Lincoln Lab , Mass Inst of Tech . Lexington
A COMPARATIVE STUDY OF NARROWBAND VOCODER
ALGORITHMS IN AIR FORCE OPERATIONAL ENVIRON-
MENTS USING THE DIAGNOSTIC RHYME TEST
E Singer 6 Jan 1982 26 p refs
(Contract F19628-80-C-0002)
(AD-A112053. TR-590, ESD-TR-81-334) Avail NTIS
HC A03/MF A01 CSCL 17/2

This report presents a summary of work performed at Lincoln
Laboratory aimed at improving the intelligibility of 2 4 kbps
vocoders to be used in USAF operational environments The
distortions present in some of these environments, particularly
the F-15 fighter aircraft can place a severe burden on the speech
modelling capabilities of contemporary vocoders To study these
effects and the benefits of various algorithmic improvements
the Diagnostic Rhyme Test was used as a means of providing
an objective measure of relative system performance A wide
range of areas was explored through the use of real time
computer simulations, including the effects of modified analysis
and synthesis techniques, design parameter choices, interoperabil-
ity, and environmental factors The purpose of this rsport is to
assemble and document the extensive body of DRT data which
has been collected and thereby provide a means for the selection
of design parameters likely to lead to improved vocoder
performance Author (GRA)

N82-26554# Ohio State Univ Columbus ElectroScience
Lab
ELEVATION PLANE ANALYSIS OF ON-AIRCRAFT AN-
TENNAS
Chong L Yu and Walter Dennis Burnside Jan 1982 93 p
refs
(Contract N62269-71-C-0296)
(AD-A112373 ESL-3188-2) Avail NTIS HC A05/MF A01
CSCL 09/5

The radiation patterns, in the elevation plane, of airborne
antennas mounted on the aircraft fuselage have been analyzed
by modern diffraction theory including wedge diffraction theory
and creeping wave theory It is found that the fuselage shape
has a dominant effect on the elevation patterns In order to
analyze a general convex shape, a new approach, 'section matching
method', has been developed in which the fuselage profile is
described by a set of points This new method is applied to
some general geometrical shapes which approximate aircraft
fuselage The composite elliptical cylinder is the most general
model considered The validity of this method has been verified
by modal one more rigorous GTD solutions Author (GRA)

N82-26612# Air Force Wright Aeronautical Labs Wright-
Patterson AFB, Ohio Aerodynamics and Airframe Branch
THE NUMERICAL SOLUTION OF THE NAVIER STOKES
EQUATIONS FOR INCOMPRESSIBLE TURBULENT FLOW
OVER AIRFOILS Final Technical Report. Oct 1979 - Fob
1981
Harwood A Hegna Oct 1981 154 p refs
(AF Proj 2307)
(AD-A111279 AFWAL-TR-81-3053) Avail NTIS
HC A08/MF A01 CSCL 20/4

Numerical solutions are obtained for two-dimensional
incompressible turbulent viscous flow over airfoils of arbitrary
geometry An algebraic eddy viscosity turbulence model based
on Prandtl's mixing length theory is modified for separated
adverse pressure gradient flows Finite difference methods for
solving the inviscid stream function equation and the in-
compressible laminar Navier-Stoxes equations are used A finite
difference method for solving the Reynolds averaged in-
compressible turbulent two-dimensional Navier-Stokes equations
is employed The inviscid stream function equation and the
Navier-Stokes equations are transformed using a curvilinear

transformation A body-fitted coordinate system with a constant
coordinate line defining the airfoil section surface is transformed
to a rectangular coordinate system in the transformed or
computational plane An elliptic partial differential Poisson
equation for each coordinate is used to generate the coordinate
system in the physical plane for arbitrary airfoils The two-
dimensional time dependent Reynolds averaged incompressible
Navier-Stokes equations in the primitive variables of velocity and
pressure and a Poisson pressure equation are numerically
solved Turbulence is modelled with an adverse pressure gradient
eddy viscosity technique An implicit finite difference method is
used to solve the set of transformed partial differential equations
The system of linearized simultaneous difference equations, at
each time step, is solved using successive-over-relaxation
iteration GRA

N82-26619# Naval Surface Weapons Center. White Oak. Md
COMPARISON OF NUMERICAL RESULTS AND MEASURED
DATA FOR SMOOTH AND INDENTED NOSETIPS
Tsuymg Hsieh 14 May 1981 12 p refs
(AD-A1 11794) Avail NTIS HC A02/MF A01 CSCL 20/4

Numerical calculations, using an unsteady implicit numerical
algorithm which solves either the inviscid or the thin-layer
Navier-Stokes equations, were performed for smooth and severely
indented nosetips at hypersonic speed and zero angle of attack
The computed results of inviscid and laminar flowfield are
compared to wind tunnel measured data for surface pressure,
shock location, heat transfer and density distribution in the shock
layer Good agreements between the calculated and measured
flowfield are obtained for smooth nosetip without flow separa-
tion Difficulties in the simulation of severely indented nosetips
with large separation bubble or sharp corner are discussed

Author (GRA)

N82-26660# Defense Mapping Agency Washington. DC
Advanced Technology Div
THE HYDROGRAPHIC A I R B O R N E LASER SOUNDER
(HALS)
Stephen M Webb 3 Feb 1982 12 p refs
(AD-A111027) Avail NTIS HC A02/MF A01 CSCL 08/10

To provide an increase in hydrographic survey resources the
Hydrographic Airborne Laser Sounder is being developed by the
Naval Ocean Research and Development Activity (NORDA) under
the sponsorship of the Defense Mapping Agency (DMA) The
HALS system incorporates a pulsed, scanning blue-green laser
and will be flown in a helicopter from a survey ship operated
by the US Naval Oceanographic Office (NAVOCEANO) Through
the use of statistics in post-flight processing the HALS data
will meet survey accuracy standards more than adequate for
safe navigation NORDA will perform a technical evaluation of
HALS and then turn the system over to NAVOCEANO for operation
in late 1983 Author (GRA)

N82-26701*# National Aeronautics and Space Administration
Lewis Research Center. Cleveland. Ohio
BIRD IMPACT ANALYSIS PACKAGE FOR TURBINE ENGINE
FAN BLADES
Murray S Hirschbein 1982 20 p refs Presented at 23rd
Struct Dyn and Mater Conf. New Orleans. 10-12 Previously
announced in IAA as A82-30162 May 1982. Sponsored by
AIAA. ASME. ASCE and AHS
(NASA-TM-82831, NAS 11582831) Avail NTIS
HC A02/MF A01 CSCL 20K

N82-26703*# National Aeronautics and Space Administration
Langley Research Center. Hampton. Va
COMPARISON OF ANALYTICAL AND WIND-TUNNEL
RESULTS FOR FLUTTER AND GUST RESPONSE OF A
TRANSPORT WING WITH ACTIVE CONTROLS
Irving Abel. Boyd Perry, III, and Jerry R Newsom Jun 1982
47 p refs
(NASA-TP-2010 . L-15099 NAS 1602010) Avail NTIS
HC A03/MF A01 CSCL 01C

Two flutter suppression control laws wre designed and tested
on a low speed aeroelastic model of a DC-10 derivative wing
Both control laws demontrated increases in flutter speed in excess
of 25 percent above the passive wing flutter speed In addition,
one of the control laws was effective in reducing loads due to
turbulence generated in the wind tunnel The effect of variations
in gain and phase on the closed-loop performance was mea-
sured and is compared with predictions In general, both flutter
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and gust response predictions agree reasonably well with
experimental data B W

N82-26720# Naval Postgraduate School. Monterey. Calif Dept
of Aeronautical Engineering
DESIGN OF A DATA ACQUISITION AND REDUCTION
SYSTEM FOR FATIGUE TESTING M S Thesis
Jerry Wayne Dalton Sep 1981 64 p refs
(AD-A1 10612) Avail NTIS HC A04/MF A01 CSCL 14/2

A data acquisition and reduction system has been created
for aircraft materials fatigue testing The system uses an HP-9835
Desktop Calculator an HP-2240A Measurement and Control
Processor and a Materials Testing System loading machine Three
different computer programs on the HP-9835 are used to
analyze material properties, simulate inflight fatigue loading and
compute fatigue damage at a stress concentration The flight
loads are selected from Mil Spec 8866 and applied in a random
order The fatigue damage at a stress concentration is calculated
from the applied local stresses using Miner's Law Author (GRA)

N82-26822jj/ Washington Univ Technology Associates. Inc
St Louis Mo
YAWING OF WIND TURBINES WITH BLADE CYCLIC-PITCH
VARIATION Final Report. 15 Sep 1979 - 15 Dec 1980
K H Hohenemser. Andrew H P Swift, and David A Peters
Aug 1981 242 p refs Prepared for Midwest Research Inst
Golden. Colo
(Contracts DE-AC02-77CH-00178. EG-77-C-01-4042)
(DE81-029639 SERI/TR-8085-3-T2) Avail NTIS
HC A11/MF A01

The control system horizontal axis wind turbine is discussed
It incorporates two features the application of blade cyclic pitch
variation adopted from rotorcraft technology and the use of
yaw angle control, not only for wind direction following, but
also for rotor speed or torque control Cyclic pitch variation in a
two-bladed rotor relieves the blades of all the gyroscopic and
odd harmonic aerodynamic root moments It makes rapid yaw
rates of a two-bladed rotor possible without causing vibratory
hub moments and without causing appreciable angular excursions
of the blade tip path plane Due to the allowable rapid yaw
rates of wind turbines with blade cyclic pitch variation, the two
conventional separate control systems - yaw control for wind
direction following and blade feathering control for regulating
rotor speed and torque - can be replaced by a system with
only a single control variable, the rotor yaw angle DOE

N82-26828# Sandia Labs Albuquerque, N Mex
USER'S MANUAL FOR THE VERTICAL AXIS WING
TURBINE CODE VDART2
J H Strickland T Smith, and K Sun Sep 1981 70 p refs
(Contract DE-AC04-76DP-00789)
(DE82-000796 SAND-81-7039) Avail NTIS
HC A04/MF A01

This users manual provides details on the Darrieus wind
turbine aerodynamic performance/loads prediction computer code,
VDART2 The code is the latest generation of vortex-based models
and includes the effects of dynamic stall, pitching circulation,
and added mass DOE

N82-26873^ Air Force Engineering and Services Center, Tyndall
AFB, Fla Engineering and Services Lab
THE BIOLOGICAL DEGRADATION OF SPILLED JET FUELS
A LITERATURE REVIEW Final Report, Jun - Aug 1981
Robert E Carlson Oct 1981 41 p refs
(AF Proj 1900)
(AD-A1 10758, AFESC/ESL-TR-81-50) Avail NTIS
HC A03/MF A01 CSCL 06/6

Biodegradation of many of the components of Air Force
fuels does occur, although most studies have been done under
laboratory conditions, and the extrapolation of the findings to
natural rates of biodegradation is premature Many factors affect
biodegradation rates, including the nature and concentration of
the specific hydrocarbon compound, the species of bacteria
present and their quantity, and environmental factors such as
nutrient availability, temperature, and oxygen concentrations Initial
concerns should be first, the determination of the importance of
biodegradation relative to other loss factors such as volatiliza-
tion and sediment sorption, and second the determination of
the ultimate fate of recalcitrant compounds and their metabo-
lites Author (GRA)

N82-26897# Applied Physics Lab . Johns Hopkins Univ Laurel.
Md
INFLUENCE OF METEOROLOGICAL PROCESSES ON THE
VERTICALLY OF ELECTRIC FIELDS Final Report, 1 Oct.
1978 - 30 Sep. 1981
Maynard L Hill 15 Jan 1982 16 p refs
(Contract N00024-78-C-5384 DA Proj 1 L1-61 102-BH-57)
(AD-A111549 APL/ATO-P/MLH82-06. A R O - 1 4830 1-G S)
Avail NTIS HC A02/MF A01 CSCL 04/1

A maneuverable atmospheric probe (MAP) was instrumented
with atmospheric electric field sensors and operated at White
Sands Missile Range to investigate meteorological affects on
the verticality of electric fields Vertically to within + or -
2 deg was found to be the norm for fair weather conditions
that included a high degree of convective instability Near a
large mouniam peak, it was observed that the field contours
are favorable for deriving information that is useful for preventing
collisions of aircraft with mountainous and other terrain protuber-
ances Author (GRA)

N82-26921*# Arizona State Univ. Tempe
WIND TUNNEL MEASUREMENTS OF THREE-
DIMENSIONAL WAKES OF BUILDINGS Final Report
Earl Logan Jr and Shu Ho Lin Washington NASA Jun
1982 95 p refs
(Contract NAS8-32357)
( N A S A - C R - 3 5 6 5 . M-379. NAS 1 26 3565) Avail NTIS
HC A05/MF A01 CSCL 048

Measurements relevant to the effect of buildings on the
low level atmospheric boundary layer are presented A wind
tunnel experiment was undertaken to determine the nature of
the flow downstream from a gap between two transversely aligned,
equal sized models of rectangular cross section These building
models were immersed in an equilibrium turbulent boundary layer
which was developed on a smooth floor in a zero longitudinal
pressure gradient Measurements with an inclined (45 degree)
hot-wire were made at key positions downstream of models
arranged with a large, small, and no gap between them Hot-wire
theory is presented which enables computation of the three mean
velocity components, U, V and W, as well as Reynolds stresses
These measurements permit understanding of the character of
the wake downstream of laterally spaced buildings Surface
streamline patterns obtained by the oil film method were used
to delineate the separation region to the rear of the buildings
for a variety of spacings S L.

N82-26939# Air Weather Service Scott AFB, III Aerospace
Sciences Branch
FORECASTING AIRCRAFT CONDENSATION TRAILS
Sep 1981 25 p refs
(AD-A1 11876. AD-E850130, AWS/TR-81/001) Avail NTIS
HC A02/MF A01 CSCL 04/2

Aircraft condensation trails (contrails) are caused by aircraft
aerodynamics or engine exhaust in the proper atmospheric
conditions Engine-exhaust trails are the most common and are
discussed in this report Jet aircraft contrail-formation graphs
facilitate yes-or-no forecasts for any season with forecasts of
pressure, temperature and relative humidity Contrail probability
curves give condensation trail probabilities with forecast pressure
and temperature Engine power setting does not affect contrail
formation, but does affect intensity The contrail-formation graph
for propeller aircraft is similar to the jet graph GRA

N82-27009*/jf Massachusetts Inst of Tech Cambridge Lab
for Information and Decision Systems
CONTROL OPTIMIZATION. STABILIZATION AND COMPUT-
ER ALGORITHMS FOR AIRCRAFT APPLICATIONS Status
Report. 15 Apr. 1981 - 15 May 1982
Michael Athans ed and Alan S Willsky ed 15 May 1982
40 p refs
(Grant NGL-22-009-124)
(NASA-CR-169015. NAS 126169015 LIDS-SR-1210
SR-28) Avail NTIS HC A03/MF A01 CSCL 09B

The analysis and design of complex multivanabfe reliable
control systems are considered High performance and fault
tolerant aircraft systems are the objectives A preliminary feasibility
study of the design of a lateral control system for a VTOL
aircraft that is to land on a DD963 class destroyer under high
sea state conditions is provided Progress in the following areas
is summarized (1) VTOL control system design studies.
(2) robust multivanable control system synthesis. (3) adaptive
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control systems (4) failure detection algorithms, and (5) fault
tolerant optimal control theory Author

N82-27088*# Kansas Univ Center for Research. Inc Lawrence
Flight Research Lab
A RESEARCH PROGRAM TO REDUCE INTERIOR NOISE
IN GENERAL AVIATION AIRPLANES INFLUENCE OF
DEPRESSURIZATION AND DAMPING MATERIAL ON THE
NOISE REDUCTION CHARACTERISTICS OF FLAT AND
CURVED STIFFENED PANELS Progress Report
Ramasamy Navaneethan Barry Streeter. Steven Koontz and Jan
Roskam Oct 1981 310 p refs
(Contract NCC1-6)
(NASA-CR-169035 NAS 1 26 169035 KU-FRL-417-17) Avail
NTIS HC A14/MF A01 CSCL 20A

Some 20 x 20 aluminum panels were studied in a frequency
range from 20 Hz to 5000 Hz The noise sources used were a
swept sine wave generator and a random noise generator The
effect of noise source was found to be negligible Increasing
the pressure differential across the panel gave better noise
reduction below the fundamental resonance frequency due to
an increase in stiffness The largest increase occurred in the
first 1 psi pressure differential The curved stiffened panel exhibited
similar behavior, but with a lower increase of low frequency
noise reduction Depressunzation on these panels resulted in
decreased noise reduction at higher frequencies The effect of
damping tapes on the overall noise reduction values of the test
specimens was small away from the resonance frequency In
the mass-law region a slight and proportional improvement in
noise reduction was observed by adding damping material Adding
sound absorbtion material to a panel with damping material
beneficially increased noise reduction at high frequencies A R H

N82-27089*# Bolt Beranek and Newman. Inc Cambridge,
Mass
ON THE DESIGN AND TEST OF A LOW NOISE PROPELLER
Final Report
George P Succi Nov 1981 52 p refs
(Contract NAS1-16521)
(NASA-CR-165938. NAS 1 26 165938. Rept-4764) Avai l
NTIS HC A04/MF A01 CSCL 20A

An extensive review of noise and performance of general
aviation propellers was performed Research was done in three
areas The acoustic and aerodynamic theory of general aviation
propellers, wind tunnel tests of three one-quarter scale models
of general aviation propellers and flight test of two low noise
propellers The design and testing of the second propeller is
reviewed The general aerodynamic considerations needed to
design a new propeller are described The design point analysis
of low noise propellers is reviewed The predicted and measured
noise levels are compared Author

N82-27090*# Georgia Inst of Tech , Atlanta School of
Aerospace Engineering
ACOUSTIC PROPERTIES OF TURBOFAN INLETS Final
Technical Report, 1 Sep 1974 - 31 Oct 1981
Ben T Zinn. Robert K Sigman, and Scott J Horowitz 31 Oct
1981 6 p refs
(Grant NsG-3036)
(NASA-CR-169016, NAS 126169016) Avail NTIS
HC A02/MF A01 CSCL 20A

The acoustic field within a duct containing a nonuniform
steady flow was predicted This analysis used the finite element
method to calculate the velocity potential within the duct S L

N82-27191*# National Aeronautics and Space Administration
Lewis Research Center Cleveland Ohio
BIBLIOGRAPHY OF LEWIS RESEARCH CENTER TECHNI-
CAL PUBLICATIONS ANNOUNCED IN 1981
May 1982 295 p
(NASA-TM-82838. E-1205. NAS 11582838) Avail NTIS
HC A13/MF A01 CSCL 05B

Technical reporting that resulted from the scientific and
engineering work performed and managed by the Lewis Research
Center in 1981 are indexed and abstracted All the publications
were announced in the 1981 issues of STAR (Scientific and
Technical Aerospace Reports) and/or IAA (International Aero-
space Abstracts) Included are research reports journal articles
conference presentations, patent applies.ions, and theses A total
of 384 technical publications is listed Author

N82-27216* Air Force Academy, Colo Dept of Aeronautics
AIR FORCE ACADEMY AERONAUTICS DIGEST. SPRING/
SUMMER 1981 Final Report
A M Higgins. ed. F M Jonas, ed. E J Jumper, ed. J M
Kempf, ed , and B Gregory, ed Dec 1981 110p refs
(AD-A112421. USAFA-TR-81-111 Avail NTIS
HC A06/MF A01 CSCL 20/4

This Digest covers unclassified research in aeronautics
performed at the United States Air Force Academy during the
six months ending 15 July 1981 This report includes technical
papers tn the specific areas of aerodynamics, propulsion,
experimental instrumentation, engineering education and aeronau-
tical history Topics include The Mass Flux Surface Boundary
Condition for Linanzed Potential Flow A Numerical Investigation
of the Effects of Fin Planform Parameters on the Subsonic Cruise
Performance of a Supersonic Arrow Wing Configuration. An
Improved Method for Calculation of Static Thrust for the
USAFA J-85/13 Turbojet Engine. Pressure Measurement Using
a High-Speed Data Acquisition and On-Line Calibration System.
Cadet Performance during Summer Academics-Repeat versus
non-repeat students. Reflections of an English Literature Major
on Our Technological Society, and The Evolution and Future of
Aeropropulsion Systems GRA

N82-27217# Logistics Management Inst. Washington. D C
DEPOT SUPPORT OF GAS TURBINE ENGINES Final
Report
T J OMalley and David V Glass Oct 1981 39 p
(Contract MDA903-81-C-0166)
(AD-A107141 LMI-ML103) Avail NTIS HC A03/MF A01
CSCL 15/5

This report assesses the DoD's capacity and capability to
support the depot maintenance requirements of gas turbine
engines over the next 5-10 years Special attention is given to
newer nonaeronautical applications (tanks, marine propulsion, and
cruise missile) Gas turbine engines used in fixed and rotary
wing aircraft will continue to dominate the engine workload,
the gas turbines used in cruise missiles, tanks, and ships will
comprise less than 10 percent of the total engine workload by
1990 Additional depot maintenance capacity to support gas
turbine engines is not required The depots have adequate capacity
today, and since the gas turbine workload is projected to increase
by only 6 percent between FY 82 and FY 87, capacity should
remain adequate through the 1980s The Military Departments
have the required capabilities to support the new nonaeronautical
gas turbine engines entering the DoD inventory They have repaired
similar engines, both in size and technology, for several years

Author (GRA)

N82-27218# Office of Naval Research. London (England)
A TECHNICAL ASSESSMENT OF AERONAUTICAL ENGI-
NEERING IN ISRAEL
Joseph A Strada 1 Jul 1981 8 p refs
(AD-A106980. ONRL-R-5 81) Avail NTIS HC A02/MF A01
CSCL 01/3

A variety of Israeli academic and industrial institutions are
discussed with an eye toward assessing research and development
activities in aeronautical engineering disciplines Each institution
is described in brief and some of its current research projects
are listed Research in aerodynamics, guidance and control,
propulsion and combustion is discussed and industrial product
lines are described where appropriate Some conclusions are
drawn in an effort to assess the country's overall capabilities in
aeronautical engineering Author (GRA)

N82-27219# General Accounting Office. Washington. D C
Mission Analysis and Systems Acquisition Div
OPPORTUNITIES TO REDUCE THE COST OF SOME B 52
MODIFICATIONS Report to Secretary of Defense
9 Apr 1982 7 p
(AD-A113563. GAO/MASAD-82-30) Avail NTIS
HC A02/MF A01 CSCL 05/1

As part of our ongoing review of the overall modernization
of the strategic bomber force, we have paid particular attention
to the Air Force s plans for modifying the B-52 force We found
that certain costly items may not be needed in view of the
missions of the various models of the B-52 force and their
expected life in the force More specifically, the offensive avionics
system (OAS) modification could be scaled back on 67 B-52Gs
by deleting unneeded components for a potential savings of
$216 million, using certain components acquired for B-52DS
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on other B-52 aircraft could further reduce OAS funding needs
by $333 million, and a $35 million modification to comply
with SALT II may not be needed on B-52Hs that have been
modified to carry cruise missiles GRA

N82-27220# RAND Corp . Santa Monica. Calif
PREPLANNED PRODUCT IMPROVEMENT AND OTHER
MODIFICATION STRATEGIES: LESSONS FROM PAST
AIRCRAFT MODIFICATION PROGRAMS Interim Report
Frederick Biery and Mark Lorell Dec 1981 78 p refs
(Contract F49620-82-C-0018)
(AD-A113599. RAND/N-1794-AF) Avail NTIS
HC A05/MF A01 CSCL 15/5

Pre-Planned Product Improvement (P31) is a weapon system
acquisition strategy formulated in the late 1970s in a response
to the high development costs of new systems, lengthening
acquisition intervals, increasing age of current inventories,
constrained budgets, and various technology trends It is
founded on the assumption that quality enhancement modifica-
tion of existing inventory systems is a cheaper and quicker way
to modernize than the development of entirely new systems
The P31 strategy is aimed at facilitating this process, its central
element is the design of new systems from their origins to
accommodate future quality upgrades Discussion of the merits
and disadvantages of P3I, however, remains abstract and
theoretical This Note reviews the circumstances that led to the
formulation of P3I, clarifies the implications of the concept and
offers an initial assessment of the policy as applied to aircraft
systems based on a careful and extensive examination of past
major aircraft modification efforts The authors conclude that
long-range pre-planning during the design stage is impractical
This note also provides lessons drawn from past experience on
the conduct of modification programs in general Author (GRA)

N82-27221# Clemson Univ. SC Dept of Mathematical
Sciences
SPECIFICATION AND ESTIMATION OF DYNAMIC COST
FUNCTIONS FOR AIRFRAME PRODUCTION AIRFRAMES
Thomas R Gulledge, Jr Dec 1981 185 p refs
(Contracts N00014-75-C-0451 F33615-81-K-5116. NR Pro)
365-049)
(AD-A113147. N135) Avail NTIS HC A09/MF A01 CSCL
14/1

The cost behavior of the airframe industry is unique Cost
minimization models are specified that have potential for modeling
this unique production situation These models are firmly grounded
in economic theory, and they stress the importance of learning
and production rate as determinants of program costs As an
empirical application, one of the models is applied to the F102
airframe program Author (GRA)

N82-27225# Naval Ship Research and Development Center.
Bethesda. Md
PROCEEDINGS OF THE 12TH NAVY SYMPOSIUM ON
AEROBALLISTICS. VOLUME 1
May 1981 451 p refs Symp held at Bethesda, Md . 12-14 May
1981 2 Vol
(AD-A111763) Avail NTIS HC A20/MF A01 CSCL 20/4

Partial Contents Missile Aerodynamics Aerodynamics of
Tactical Weapons to Mach No 8 and Angle of Attack 180 Deg .
An Inviscid Computational Method for Tactical Missile Configura-
tions, Triservice Data Base Extension of PROGRAM MISSILE,
Theoretical and Experimental Supersonic Lateral-Directional
Stability Characteristics, Aerodynamics of a Rolling Airframe
Missile, Approximate Method for Predicting Supersonic Normal
Force Coefficient of Very-low-aspect-ratio Lifting Surfaces
Supersonic Aerodynamics of a Class of Cone-Derived Wavenders,
Determination of Aerodynamic Characteristics of Ballistic
Projectiles at Transonic Speeds, Store Separation. Study of Flow
Fields and Store Forces in Close Proximity to a Triple Ejection
Rack at Transonic Speeds. Computer Program for Simulating
the Six-Degree-of-Freedom Motion of Missile Debris Fragments
An Influence Function Method for Predicting Aerodynamic
Characteristics during Weapon Separation. Submissile Aerody-
namics during Dispensing. Gun Launch Dynamics of the Navy
5-Inch Guided Projectile. Dynamics of Subsonic Tracer Projec-
tiles. Thrust Augmentation for Tomahawk Cruise Missile, and
Drag Characteristics and Suitability of Three-Foot Long Parachute
Decelerators GRA

N82-27233*# National Aeronautics and Space Administration
Langley Research Center. Hampton. Va

CHARACTERISTICS OF FUTURE AIRCRAFT IMPACTING
AIRCRAFT AND AIRPORT COMPATIBILITY
D William Conner May 1982 26 p refs
(NASA-TM-84476. NAS 11584476) Avail NTIS
HC A03/MF A01 CSCL 01C

Results are reported of "an opinion survey of selected
individuals at the decision-making level within the five major
manufacturers of transport aircraft in the United States and Europe
Opinions were obtained concerning both possible and probable
existence of over 50 compatibility-related characteristics of
transport aircraft in use in the years 1990. 2000. and 2010
The maximum size of aircraft is expected to increase, at a roughly
uniform rate, to the year 2010 by 85 percent in passengers,
55 percent in airfreighter payload, and 35 percent in gross weight
weight Companion to the expected growth in payloads and gross
weight was the identification of probable increases in aircraft
geometrical dimensions and component capability, and use of
fully double-decked passenger compartments Wing span will
increase considerably more than normally expected to provide
wings of higher aspect ratio New aircraft features coming into
probable use include large turboprops. synthetic jet-A fuel,
wmglets, wake-vortex-reducing devices and laminar flow control
New operational concepts considered probable include steep
approaches, high-speed turnoffs. and taxiway towing for the
aircraft, plus passenger bypass of the terminal building, expedited
handling of belly cargo and an intermodal cargo container for
the payloads B W

N82-27235*# National Aeronautics and Space Administration,
Washington. D C
AERODYNAMIC INVESTIGATIONS TO DETERMINE
POSSIBLE ICE FLIGHT PATHS
W Burgsmueller, H Frenz. P May. and G Anders Mar 1982
77 p Transl into ENGLISH of Veremigte Flugtechnische
Werke--Fokker GMBH Rept-Ef-586. 18 Jan 1977 84 p Transl
by Kanner (Leo) Associates. Redwood City. Calif
(Contract NASw-3541)
(NASA-TM-76648. NAS 11576648) Avail NTIS
HC A05/MF A01 CSCL 01C

After flights with the VFW 614 under severe icing conditions,
damage to the engine was found In wind tunnel tests a
determination of the origin of this ice was made, it is supposed
that the damage was caused by this ice On the modified flight
test model of the VFW 614 on a 1 15 scale, measurements
were conducted in the VFW-Fokker wind tunnel with exposed
particles which represented the free ice The results of this testing
are presented Author

N82-27236# Boeing Commercial Airplane Co. Seattle. Wash
Systems Technology Div
A IRCRAFT ALERTING SYSTEMS STANDARDIZATION
STUDY. VOLUME 1: CANDIDATE SYSTEM VALIDATION
AND TIME-CRITICAL DISPLAY EVALUATION Final Report.
Feb. - Nov. 1980
G P Boucek. D A Po-Chedley. B L Berson. D C Hanson, M
F Leffler, and R W White Jan 1981 116 p refs
(Contract DOT-FA79WA-4268)
(AD-A107225 FAA/RD-81/38/1) Avail NTIS
HC A06/MF A01 CSCL 01/2

This report is one of a series of documented studies directed
to the improvement and standardization of aircraft alerting
systems The purpose of the study was to develop and validate,
through simulation, functional design criteria that can be used
in designing effective aircraft alerting systems The major
objectives of this phase study were to resolve system component
questions, validate the two candidate system concepts by
comparison to a representative baseline system, for both the
pilot and flight engineer stations, evaluate presentation media
and display formats for time-critical warnings, develop guide-
lines for the design of alerting systems The system component
questions were resolved in a series of experiments and the results
were integrated into two system concepts for validation In the
validation tests, line-qualified pilots exercised the three alerting
systems in a full-mission, fixed-base simulator In all areas of
measurement pilot performance was as good or better with the
two candidate system designs than with the conventional, baseline
system The results indicate that a flight engineer station should
contain the visual display components offered by the candidate
system concepts Voice was the recommended medium of
presentation when rapid response is required The time-critical
display tests showed that fastest pilot response performance
was obtained when graphic guidance alerts were placed in the
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pilot's primary field of view The functional design criteria that
were developed are contained in 'Aircraft Alerting System Design
Guidelines. ' Report Number DOT/FAA/RD-81/38/11

Author (GRA)

N82-27237# Federal Aviation Administration. Atlantic City. N J
PROCEEDINGS OF THE 1ST ANNUAL WORKSHOP ON
AVIATION RELATED ELECTRICITY HAZARDS ASSOCI-
ATED WITH ATMOSPHERIC PHENOMENA AND AIRCRAFT
GENERATED INPUTS
Joseph J Traybar and Nickolus O Rasch Oct 1981 38 p
Workshop held at Atlantic City. 26-27 Feb 1980
(FAA Proj 182-340-100)
(AD-A107326. FAA-CT-81-205) Avail NTIS
HC A03/MF A01 CSCL 01/3

This workshop was to bring together the various elements
of the agency to engage in discussions to identify aviation related
electricity hazards associated with both atmospheric phenomena
and aircraft generated inputs, and determine a prioritize specific
FAA problem area and/or requirements that need to be addressed
This information is vital in the development of the agency's
posture and requirements in this important technology area

Author (GRA)

N82-27238# Naval Air Development Center. Warmmster. Pa
Aircraft and Crew Systems Technology Directorate
CURRENT ADM RESTRAINT SYSTEM STATUS. TRADE-OFF
CONSTRAINTS AND LONG RANGE OBJECTIVES FOR THE
MAXIMUM PERFORMANCE EJECTION SYSTEM (MPES)
Marcus Schwartz Feb 1982 31 p
(AD-A112645 NADC-82021-60) Avail NTIS
HC A03/MF A01 CSCL 01/2

This report documents the restraint sub-system design options
which were investigated for possible incorporation on the Navy
Maximum Performance Ejection System (MPES) This study
focused mainly on three ongoing development items for the
advanced development model (ADM), but also considered some
longer range objectives which address future requirements and
anticipated technology developments which are necessary for a
more comprehensive restraint package Author (GRA)

N82-27239# Naval Air Development Center. Warmmster, Pa
Aircraft and Crew Systems Technology Directorate
AN OXYGEN ENRICHED AIR SYSTEM FOR THE AV-8A
HARRIER Final Report
Richard L Routzahn Oct 1981 185 p refs
(AD-A112334 NADC-81198-60) Avail NTIS
HC A09/MF A01 CSCL 06/11

Due to the high support costs, increase in aircraft down
time and hazards associated with the utilization of liquid oxygen,
development has been progressing with On-Board Oxygen
Generation Systems (OBOGS) which have the capability of
providing an aviator's breathing gas of sufficient quality and
quantity An Oxygen Enriched Air System (OEAS). employing
the molecular sieve concept, has been subjected to environmental
test and evaluation by the Naval Air Development Center The
OEAS contains a molecular sieve oxygen concentrator, breath-
ing regulator and performance monitor The test and evaluation
program was conducted to verify that design criteria have been
met and to establish system performance in the environments
anticipated on the AV-8A Harrier and other tactical aircraft The
system has successfully demonstrated the ability, under certain
conditions, to provide a breathing gas composed of 95 percent
oxygen and 5 percent argon It will also provide adequate amounts
of breathing gas and sufficient oxygen concentrations for a one
or two man open loop breathing schedule Concentrator
anomalies have occurred during the program with control
electronics and lubricants within the unit Redesign of the breathing
regulator is necessary to insure compatibility with lox systems
and in providing a greater gas quantity during ground idle
conditions Redesign of the performance monitor is necessary to
withstand environmental conditions anticipated in service use
Prior to future aircraft incorporation, design studies must pay
consideration not only to bleed air pressure availabilities, but
also to temperatures which may degrade system performance

Author (GRA)

N82-27241# Naval Postgraduate School. Monterey. Calif Dept
of Aeronautics
PROPOSED RESEARCH TASKS FOR THE REDUCTION OF
HUMAN ERROR IN NAVAL AVIATION MISHAPS Final

Report. 1 Jul 1980 - Sep 1981
Donald M Layton Oct 1981 24 p
(AD-A112339. NPS67-81-018) Avail NTIS
HC A02/MF A01 CSCL 01/2

Seven possible areas of research are proposed that could
lead to the reduction and/or mitigation of the human error
involvement in Navy aircraft mishaps These include tasks for
the Naval Aerospace Medical Research Laboratory, other Navy
and contracted activities The following research actions have
been recommended Review of existing mishap reports. Cockpit
review/analysis of existing Aircraft. Review and revision of
standard anthrometncal data. Critical Incident Technique.
Design/T&E cooperation procedures, Basic research into error
causes, and Broad research functions GRA

N82-27242# Naval Air Development Center. Warmmster. Pa
Aircraft and Crew Systems Technology Directorate
DEVELOPMENT OF A BACKPACK SURVIVAL KIT FOR
EJECTION SEATS
Thomas J Zenobi and Gary F Whitman 8 Feb 1982 15 p
(W0584001)
(AD-A113653. NADC-82024-60) Avail NTIS
HC A02/MF A01 CSCL 06/7

The Navy is designing a Backpack Survival Kit (BSK) for
ejection seats Expected advantages of the BSK as compared to
seat lid kits are less weight and more crewmember mobility
during emergency egress from aircraft cockpits With development
of more sophisticated ejection propulsion systems, volume for
survival kit stowage under the seat lid may not be available,
the BSK offers an alternative stowage location Design considera-
tions include integration into the ejection seat system, attachment
to the crewmember's restraint harness, stowage of survival gear,
liferaft deployment, and crewmember mobility Author (GRA)

N82-27244# National Transportation Safety Board. Washington,
D C Bureau of Technology
CABIN SAFETY IN LARGE TRANSPORT AIRCRAFT
9 Sep 1981 57 p refs
(PB82-129297 NTSB-AAS-81-2) Avail NTIS
HC A04/MF A01 CSCL 018

A study by the National Transportation Safety Board showed
that in 58 4 percent of the 77 survivable/partially survivable
passenger carrying transport aircraft accidents/incidents occurring
since 1970. there were failures of cabin furnishings These failures
killed injured, entrapped or otherwise incapacitated aircraft
occupants preventing successful emergency escape in many cases
Failures of cabin furnishings also created obstacles to egress by
blocking aisles and exits Regulations dealing with occupant
protection in crashes were last updated 30 years ago They do
not adequately reflect actual crash experience nor do they provide
adequate protection to occupants in survivable crashes, especially
the more severe crashes, where it is most needed Recent accident
experience supports the need to upgrade the current minimum
design standards Moreover, the technology exists for upgrading
existing design and testing methods for cabin furnishings to meet
the upgraded regulations GRA

N82-27245# National Transportation Safety Board. Washington,
D C Bureau of Technology
BRIEFS OF ACCIDENTS. INVOLVING CORPORATE/
EXECUTIVE AIRCRAFT. U.S. GENERAL AVIATION. 1979
16 Oct 1981 67 p
(PB82-138967. NTSB-AMM-81-8) Avail NTIS
HC A04/MF A01 CSCL 01 B

Reports of U S general aviation corporate/executive aircraft
accidents are given Included are 77 accident briefs. 14 of which
involve fatal accidents The brief format presents the facts,
conditions, circumstances and probable cause(s) for each accident
Additional statistical information is tabulated by type of accident,
phase of operation, injuries and causal/factors(s) GRA

N82-27246# National Transportation Safety Board Washington.
D C Bureau of Technology
BRIEFS OF ACCIDENTS INVOLVING MISSING AND
MISSING LATER RECOVERED AIRCRAFT. U.S GENERAL
AVIATION. 1979
16 Oct 1981 72 p
(PB82-138959. NTSB-AMM-81-7) Avail NTIS
HC A04/MF A01 CSCL 01 B

Reports of U S general aviation missing and missing later
recovered accidents are presented Included are 68 accident briefs.
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21 of which cover missing aircraft not recovered and 47 missing
later recovered The brief format presents the facts, conditions
circumstances, and probable cause(s) for each accident Additional
statistical information is tabulated by type of accident, phase of
operation, injury index, aircraft damage, pilot certificate, injuries
and causal factor(s) GRA

N82-27247# National Transportation Safety Board. Washington.
D C Bureau of Technology
BRIEFS OF ACCIDENTS INVOLVING ALCOHOL AS A
CAUSE/FACTOR. U.S. GENERAL AVIATION. 1979
16 Oct 1981 40 p
(PB82-138942. NTSB-AMM-81-6) Avail NTIS
HC A03/MF A01 CSCL 01B

Reports on all U S general aviation accidents involving
alcohol inpayment as a cause/factor are given Included are
34 accident briefs. 30 of which involve fatal accidents The brief
format presents the facts, conditions, circumstances and probable
cause(s)/factor(s) for each accident Additional statistical
information is tabulated by type of accident, phase of operation,
injury index, aircraft damage, pilot certificate injuries and causal
factor(s) GRA

N82-27248# National Transportation Safety Board, Washington
0 C Bureau of Technology
BRIEFS OF FATAL ACCIDENTS INVOLVING WEATHER AS
A CAUSE/FACTOR. U.S. GENERAL AVIATION. 1979
16 Oct 1981 271 p
(PB82-138934. NTSB-AMM-81-5) Avail NTIS
HC A12/MF A01 CSCL 01B

Report of all fatal U S general aviation accidents involving
weather as a cause/factor for the year 1979 are presented
Included are 276 fatal accidents in the brief format This format
presents the facts, conditions, circumstances, and probable
cause(s) for each accident Additional statistical information is
tabulated on all accidents involving weather as a cause/factor
by type of accident, phase of operation, injury index, aircraft
damage, pilots certificate, injuries and cause/factor(s) GRA

N82-27249# National Transportation Safety Board Washington.
D C Bureau of Technology
BRIEFS OF ACCIDENTS INVOLVING ROTORCRAFT. U.S.
GENERAL AVIATION. 1979
16 Oct 1981 166 p
(PB82-138926. NTSB-AMM-81-4) Avail NTIS

HC A08/MF A01 CSCL 01 B
General aviation rotorcraft accidents are reported Included are

289 accident briefs. 39 of which involve fatal accidents The
brief format presents the facts, conditions, circumstances, and
probable cause(s) for each accident Additional statistical
information is tabulated by type of accident, phase of operation,
injury index, aircraft damage, kind of flying, pilot certificates,
injuries, and causes and related factors GRA

N82-27250# National Transportation Safety Board. Washington.
D C Bureau of Technology
BRIEFS OF ACCIDENTS INVOLVING TURBINE POWERED
AIRCRAFT. US GENERAL AVIATION, 1979
16 Oct 1981 110 p refs
(PB82-138918, NTSB-AMM-81-3) Avail NTIS
HC A06/MF A01 CSCL 01 B

General aviation turbine powered aircraft accidents are
reported Included are 171 accident briefs. 36 of which involve
fatal accidents The brief format presents the facts, conditions,
circumstances, and probable cause(s) fo each accident Additional
statistical information is tabulated by type of accident, phase of
operation, injury index, aircraft damage, pilot certificate, injuries
and cause/factor(s) GRA

N82-27251| National Transportation Safety Board, Washington,
D C Bureau of Technology
BRIEFS OF ACCIDENTS INVOLVING MIDAIR COLLISIONS:
U S. GENERAL AVIATION. 1979
16 Oct 1981 54 p
(PB82-138900. NTSB-AMM-81-2) Avail NTIS
HC A04/MF A01 CSCL 01 B

General aviation accidents involving midair collisions are
reported Included are 25 accident files, 14 of which involve
fatal accidents The brief format presents the facts, conditions,
circumstances, and probable cause(s) for each accident Additional
statistical information is tabulated by kind of flying, phase of

operation, injury index, altitude of occurrence, airport proximity,
aircraft damage, pilot certificate, injuries and causal factorsls)

GRA

N82-27262# National Transportation Safety Board. Washington,
D C Bureau of Technology
LISTING OF AIRCRAFT ACCIDENTS/INCIDENTS BY MAKE
AND MODEL. U.S. CIVIL AVIATION. 1979
16 Oct 1981 188 p
(PB82-138892. NTSB-AMM-81-1} Avail NTIS
HC A09/MF A01 CSCL 01B

Civil aviation accidents/incidents, sorted by aircraft make
and model are reported Included are the file number, aircraft
registration number, date and location of the accident, aircraft
make and model and injury index for all 4.182 accidents/incidents
occurring in this period GRA

N82-27253# National Transportation Safety Board. Washington,
D C
ANNUAL REVIEW OF AIRCRAFT ACCIDENT DATA: U.S.
AIR CARRIER OPERATIONS. 1979
16 Nov 1981 87 p
(PB82-134339. NTSB-ARC-81-1) Avail NTIS
HC A05/MF A01 CSCL 01 B

This record of aviation accidents in all operations of the
U S air carriers for calendar year 1979 includes an analysis by
class of carrier and type of service in which the 1979 performances
are compared with 5 year base-period averages A 10 year review,
1970 through 1979. of the certificated route carriers shows
accident rates by aircraft make and model, types of accidents,
phases of operation, causes or related factors, and a compar-
ison of total which summarize the accidents, fatalities and accident
rates, causal tables, and briefs of accidents are included GRA

N82-27254# National Transportation Safety Board. Washington.
D C Bureau of Technology
BRIEFS OF FATAL ACCIDENTS INVOLVING FIXED-WING
MULTI-ENGINE AIRCRAFT. U.S GENERAL AVIATION.
1979
16 Oct 1981 148 p
(PB82-139007. NTSB-AMM-81-12) Avail NTIS
HC A07/MF A01 CSCL01B

The publication contains reports of fixed-wing multiengine
general aviation aircraft accidents that occurred in 1979 Included
are 15 turbojet. 51 turboprop and 444 reciprocating engine aircraft
accidents However, briefs of only the fatal accidents in the
three categories are presented The brief format presents the
facts, conditions, circumstances and probable cause(s) for each
accident Additional statistical mformatin is tabulated by injuries
and cause(s) and related factor(s) GRA

N82-27255# National Transportation Safety Board, Washington.
D C Bureau of Technology
BRIEFS OF ACCIDENTS INVOLVING COMPUTER AIR
CARRIERS AND ON-DEMAND AIR TAXI OPERATIONS. U.S.
GENERAL AVIATION. 1979
16 Oct 1981 168 p
(PB82-138991 NTSB-AMM-81-11) Avail NTIS
HC A08/MF A01 CSCL 018

Reports of commuter air carrier and on-demand air taxi
accidents are presented Included are 50 commuter air carrier
and 173 on-demand air taxi accident briefs The brief format
presents the facts, conditions, circumstances and probable cause(s)
for each accident Additional statistical information is tabulated
by type of operation, injuries, aircraft weight, and cause(s) and
related factor(s) GRA

N82-27256# National Transportation Safety Board. Washington
D C Bureau of Technology
BRIEFS OF ACCIDENTS INVOLVING AERIAL APPLICATION
OPERATIONS, U.S. GENERAL AVIATION. 1979
16 Oct 1981 260 p
(PB82-138983. NTSB-AMM-81-10) Avail NTIS
HC A12/MF A01 CSCL 01B

Reports of U S general aviation aerial application accidents
occurring in 1979 are given Included are 395 accident briefs.
27 of which involve fatal accidents The brief format presents
the facts, conditions, circumstances, and probable cause(s) for
each accident Additonal statistical information is tabulated by
type of accident, phase of operation, injury index, aircraft damage,
pilot certificate, injuries, kind of operation and causes/factors

GRA
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N82-27257# National Transportation Safety Board. Washington.
D C Bureau of Technology
BRIEFS OF ACCIDENTS INVOLVING AMATEUR/HOME
BUILT AIRCRAFT. U S. GENERAL AVIATION. 1979
16 Oct 1981 76 p
(PB82-138975 NTSB-AMM-81-9) Avail NTIS
HC A05/MF A01 CSCL01B

Reports of U S general aviation accidents involving amateur/
home built aircraft are presented Included are 130 accident
briefs. 36 of which involve fatal accidents The brief format
presents the facts, conditions, circumstances and probable
cause(s)/factor(s) for each accident Additional statistical
information is tabulated by type of accident, phase of operation,
injury index, aircraft damage, pilot certificate, injuries and
causal/ factor(s) GRA

N82-27258# National Transportation Safety Board. Washington.
D C Bureau of Technology
BRIEFS OF ACCIDENTS INVOLVING GLIDERS. US.
GENERAL AVIATION. 1979
16 Oct 1981 44 p refs
(PB82-139015 NTSB-AMM-81-13) Avail NTIS
HC A03/MF A01 CSCL 01B

Reports of all U S general aviation accidents, occurring in
1979. involving gliders are presented Included are 54 accident
Briefs. 2 of which involve fatal accidents The brief format presents
the facts, conditions, circumstances and probable cause(s)/
factor(s) for each accident Additional statistical information is
tabulated by type of accident, phase of operation, injury index,
aircraft damage, pilot age, injuries and causal factor(s) GRA

N82-27259*# Chio Umv, Athens Avionics Engineering
Center
A LORAN-C PROTOTYPE NAVIGATION RECEIVER FOR
GENERAL AVIATION
Robert W Lilley and Oaryl L McCall Aug 1981 25 p refs
Presented at the 4th Digital Avionics Systems Conf. St Louis.
Nov 1981
(NASA-CR-169118 NAS 126169118 TM-80) Avail NTIS
HC A02/MF A01 CSCL 1 7G

Prototype equipment was developed for flight evaluation which
provides enroute navigation in both latitude-longitude and
rho-theta coordinates The nonprecision approach capabilities of
this equipment was evaluated The antenna/preamplifier coupler,
the RF processor, tracking loop hardware, tracking loop software,
and the video output are discussed Laboratory and flight test
results are evaluated A R H

N82-27260# Auburn Umv . Ala Dept of Electrical Engineer-
ing
MARINE AIR TRAFFIC CONTROL AND LANDING SYSTEM
(MATCALS) INVESTIGATION
E R Graf. Charles L Phillips, and Scott A Starks Apr 1981
184 p refs Sponsored in part by Georgia Inst of Technology,
Atlanta
(Contract N00039-80-C-0032)
(AD-A107384) Avail NTIS HC A09/MF A01 CSCL 17/7

The report is organized into three main sections, namely
Part Two. Part Three and Part Four Part Two contains the
results of an investigation into replacing the alpha-beta filter in
the MATCALS digital controller with an observer, in order to
reduce the effects of radar noise Part Three presents a centroid
algorithm based up return amplitude-versus-angle signature
Part Four presents an investigation of adaptive filtering algorithms
for the MATCALS system GRA

N82-27261# Ohio Umv . Athens Oept of Electrical Engineer-
ing
EFFECTS OF HIGH VOLTAGE TRANSMISSION LINES ON
NON-DIRECTIONAL BEACON PERFORMANCE Final
Report. Jun 1980 - Oct 1981
Ismail Ibrahim and Raymond Luebbers Washington FAA Oct
1981 184 p refs
(Contract DTFA01-80-C-10072)
(AD-A112311. QUEE-FAA-1-2. FAA-RD-81-82) Avail NTIS
HC A09/MF A01 CSCL 17/7

The potential for high-voltage transmission lines to interfere
with the operation of non-directional beacons through the
mechanisms of coronagenerated radio noise or passive reradiation
of the desired signal has been assessed by use of computer
prediction models The generated noise levels were calculated

for both AC and DC lines using methods found in the appropri-
ate literature which have previously been compared with measured
data The reradiated signal levels were computed using a
moment-method wire model computer program This approach
was validated by measurements made and reported herein For
all situations considered, it was concluded that locating an NDB
near a high-voltage transmission line should not impair the function
of the NDB due to either corona noise or passive reradiation
from the line GRA

N82-27262# Center for Naval Analyses Alexandria. Va
Operations Evaluation Group
A RESULT IN THE THEORY OF SPIRAL SEARCH
Walter R Nunn Mar 1980 16 p refs
(Contract N00014-76-C-0001)
(AD-A112481. CNA-PP-274) Avail NTIS HC A02/MF A01
CSCL 17/7

This note presents a result in the theory of spiral search
which does not seem to be available in the literature in spite of
its straightforward derivation and obvious applicability in certain
types of 'real life' search problems The result gives the probability
of detection as a function of time for a class of prior distributions
of search-object, i e target, position centered at the origin of
the x.y plane We restrict attention to a spiral-type search in
which the searcher covers the AOUIarea of uncertainty) in
concentric rings, moving out from the center In the common
case that the prior density is circular normal, the time to detection
is seen to be approximately exponentially distributed This is a
somewhat counter-intuitive result in that the detection rate is
constant, since it would appear that detection rate must decrease
with time as the searcher moves from high probability areas to
low probability areas GRA

N82-27263# Federal Aviation Administration, Atlantic City. N J
MICROWAVE LANDING SYSTEM FLARE SUBSYSTEM TEST
Data Report, period ending Apr. 1979
Carl B Jezierski Oct 1981 43 p refs
(FAA Proj 075-725-420)
(AD-A107327. FAA-CT-81-61) Avail NTIS
HC A03/MF A01 CSCL 17/7

Microwave Landing System (MLS) Flare subsystem perfor-
mance data were collected on a specially instrumented Federal
Aviation Administration (FAA) Technical Center aircraft The
airborne data were compared with a theodolite tracking system
reference and error plots generated Due to extensive lightning
damage only two flight tests were performed Flare subsystem
accuracy could not be determined because of insufficient data

Author (GRA)

N82-27264# Federal Aviation Administration, Atlantic City. N J
HIGH-SPEED ROTARY PRINTING DEVICE FOR AIR
TRAFFIC CONTROL APPLICATIONS: A PRELIMINARY
EVALUATION Final Report. Aug. 1980 - Apr. 1981
Gerard Spanter Oct 1981 16 p
(AD-A107325. FAA-CT-81-59. FAA/RD-81/73) Avail NTIS
HC A02/MF A01 CSCL 09/2

This report describes a unique, high-speed rotary printing
device evaluated by the Federal Aviation Administration (FAA)
Technical Center to determine potential applicability in air traffic
control (ATC) work stations The report discusses general
performance of the unit, basic ATC operational problems being
addressed by the study, concepts of application, and future
activities for more comprehensive evaluations in simulated and
real work station environments Author (GRA)

N82-27265# Federal Aviation Administration. Atlantic City. N J
SURVEILLANCE SIMULATION TESTING OF TERMINAL
AND EN ROUTE MODE S SENSORS Interim Report,
Apr. - Aug. 1980
Robert B Frack Jan 1982 66 p
(FAA Pro) 034-241-510)
(AD-A112250. DOT/FAA/CT-81/16) Avail NTIS
HC A04/MF A01 CSCL 17/7

A test and evaluation (T&E) was conducted to determine
the surveillance characteristics of the Mode S (formerly the
Discrete Address Beacon System (DABS) en route and terminal
sensors operating with effective receive beam widths of 2 4 deg
and 3 4 deg The tests were conducted at the FAA Technical
Center for terminal and enroute Mode S configurations having
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maximum ranges of 60 and 200 nautical miles (nmi). respec-
tively Surveillance loading was simulated using an aircraft reply
and interference environment simulator (ARIES) to provide Mode
S, Air Traffic Control Radar Beacon System (ATCRBS), or a
mixture of the two types of aircraft Surveillance characteristics
were measured by determining the percent detection, blip scan
ratio. Mode 3/A and C reliability. Mode S identifier (ID) reliability,
and the number of replies per report or interrogations per scan
for both types of aircraft It was concluded that increasing the
effective receive beam width had negligible impact on the
surveillance characteristics of either sensor operating with
simulated Mode S targets Increasing the effective receive beam
width improved the percent detection and Mode C reliability for
both sensors operating with simulated ATCRBS targets GRA

N82-27266# Federal Aviation Administration. Atlantic City, N J
MODE S SYSTEM ACCURACY Final Report, Jun. - Oct.
1980
Clifford Chapman and Joseph J Brady Feb 1982 69 p refs
(FAA Proj 034-241-510)
(AD-A112249. FAA-CT-81-67. FAA-RD-81-90) Avail NTIS
HC A04/MF A01 CSCL 17/7

A series of flight tests were performed using three Mode S
(formerly the Discrete Address Beacon System (DABS)) sensors
for the purpose of determining the capability of each sensor in
reporting the true position of an aircraft For both the Mode S
and the Air Traffic Control Radar Beacon System (ATCRBS)
mode of operation, slant range, and azimuthal position data, as
reported by each sensor, were compared to positional data
collected concurrently by a precision range instrumentation system
at the Federal Aviation Administration (FAA) Technical Center

GRA

N82-27267# Federal Aviation Administration, Atlantic City, N J
DESIGN AND IMPLEMENTATION OF EFFICIENT ALGOR-
ITHMS FOR AUTOMATIC DETERMINATION OF COR-
RECTED SLANT RANGE Final Report
D W Stout and R G Mulholland Feb 1982 22 p refs
(FAA Proj 975-200-10A)
(AD-A112248. FAA-CT-81-30) Avail NTIS
HC A02/MF A01 CSCL 17/7

This report introduces a systematic approach to the design
of algorithms for evaluating the corrected slant range in a radar
surveillance system Applications include air traffic control (ATC)
operations requiring real-time continuous comptutation for a
multitude of targets without overtaxing available computational
resources From the point of view of accuracy, utilization of
memory, and computational speed, the design technique is capable
of providing an algorithm that is superior to the corrected slant
range technique presently employed in the National Airspace
System (NAS) Author (GRA)

N82-27268# Federal Aviation Administration. Atlantic City. N J
Technical Center
TERMINAL AIR TRAFFIC CONTROL WITH SURVEILLANCE
DATA FROM THE MODE 6 SYSTEM: RESULTS OF SYSTEM
DEMONSTRATIONS TO FIELD CONTROLLERS Final System
Demonstration Report, period ending May 1981
Verne Tallio and Haim Gabneh Feb 1982 76 p refs
(Contract DTFA01-81-C-10001)
(AD-A112632. MTR-81T7. DOT/FAA/CT-82/11) Avail NTIS
HC A05/MF A01 CSCL 17/7

This report describes the results of a series of system
demonstrations of a modified version of the ARTS III system
(ADS2) which was developed to operate with target reports
provided by the Mode S system The demonstrations were
conducted at the FAA Technical Center with field controllers
from the Philadelphia ARTS III facility The report contains a
compilation of the controllers' opinions and comments on the
operational characteristics of the new system This demonstration
cannot be considered a comprehensive test and evaluation effort,
however, with regard to those system capabilities which were
demonstrated, the controllers found no major technical or
operational obstacles which would impact the system implementa-
tion in an operational environment Author (GRA)

N82-27269# RAND Corp . Santa Monica. Calif
AUTOPILOT: A DISTRIBUTED PLANNER FOR AIR FLEET
CONTROL Interim Report
Perry W Thorndyke, David McArthur. and Stephanie Cammarata
Jul 1981 34 p refs

(Contract MDA903-78-C-0029. ARPA Order 3460)
(AD-A107139. RAND/N-731-ARPA) Avail NTIS
HC A03/MF A01 CSCL 17/7

Distributed planning requires both architectures for structuring
multiple planners and techniques for planning, communication,
and cooperation We describe a -family of systems for distributed
control of multiple aircraft, in which each aircraft plans it own
flight path and avoids collisions with other aircraft AUTOPILOT,
the kernel planner used by each aircraft, comprises several
processing experts that share a common world model These
experts sense the world, plan and evaluate flight paths,
communicate with other aircraft, and control plan execution We
discuss four architectures for the distribution of airspace
management and planning responsibility among the several aircraft
occupying the airspace at any point in time The architecture
differ in the extent of cooperation and communication among
aircraft Author (GRA)

N82-27270# RAND Corp, Santa Monica. Calif
SCENARIOS FOR EVOLUTION OF AIR TRAFFIC CON-
TROL
Robert Wesson. Kenneth Solomon. Randall Steeb. Perry W
Thorndyke, and Keith Wescourt Nov 1981 82 p refs
(Contract MDA903-81-C-0211)
(AD-A112566. RAND/R-2698-FAA) Avail NTIS
HC A05/MF A01 CSCU 17/7

To accommodate the predicted demand for air traffic service
in the year 2000. computer technology must augment human
control skills Preliminary laboratory studies have demonstrated
that computer programs can track aircraft, predict their future
paths, generate conflict-free clearances, and monitor them for
compliance-all automatically This technology could automate most
routine ATC tasks and could change the human role in ATC to
that of a system manager How to make the transition to such
a system from the present one and exactly what the future
specialist's role would be are the issues addressed by this
report We present three scenarios that delineate a spectrum of
transition plans a Baseline scenario m which the human
controller's role is emphasized, and AERA (Automated En Route
ATC) scenario in which computers assume the primary control
responsibility and perform most ATC functions autonomously,
and a Shared Control scenario in which automated, individually
invokable modules assist a human specialist who retains the
primary responsibility for control GRA

N82-27271# Air Force Systems Command. Wright-Patterson
AFB. Ohio Foreign Technology Div
GYRO SYSTEMS (SELECTED PAGES)
D S Pelpor 19 Mar 1982 87 p Transl into ENGLISH of
the mono "Giroskopicheskiye Sistemy" Moscow, 1971 p 5-12.
97-105. 281-293. 431-436. 475-485
(AD-A113748, FTD-ID(RS)T-1768-81) Avail NTIS
HC A05/MF A01 CSCL 17/7

Operating principles are discussed for (1) differentiating
and integrating gyroscopes. (2) gyrostabilizers. (3) course gyros
and gyroscopic sensors of the direction of the true vertical, and
(4) mertial systems Schematics are provided of each of these
means for control of aircraft, rockets, and spacecraft as well as
of their onboard instruments A diagram of the layout of gyroscopes
on the platform of a three dimensional space gyrostabilizer is
included ARM

N82-27272J Ohio State Umv. Columbus Dept of Geodetic
Science and Surveying
GRAVITY INDUCED POSITION ERRORS IN AIRBORNE
INERTIAL NAVIGATION
Klaus-Peter Schwarz Dec 1981 60 p refs
(Contract F19628-79-C-0075. AF Proj 7600)
(AD-A113823. Rept-326. AFGL-TR-82-003O. SR-11) Avail
NTIS HC A04/MF A01 CSCL 17/7

The report investigates the feasibility of improving airborne
mertial navigation by use of gravity field approximations which
are more accurate than the normal model presently applied The
effect of the anomalous gravity field on positioning is investigated
by using a simplified dynamical error model and by deriving
analytical expressions for the steady state error via the state
space approach In this approach, changes in the anomalous
gravity field are cast into the form of first-order differential
equations which are related to a position dependent covanance
representation of the gravity field by way of the vehicle velocity
Different possibilities for a state space model of the anomalous
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field are discussed The procedure chosen combines the
consistency of the T scheming-Rapp model with the advantages
of a formulation in terms of Gauss-Markov processes by making
use of the essential parameters of a covanance function proposed
by Moritz The expressions for the gravity induced position errors
resulting from this approach are easy to compute for a wide
variety of cases The assumptions made to derive them are in
general justifiable Based on the available gravity field information
a number of approximation models are proposed and expressed
in terms of equivalent spherical harmonic expansions Results
show that the use of presently available global models would
reduce the gravity induced position errors from Sigma =
150 m Improved global models expected in the near future as
for instance those from the GRAVSAT mission, would bring errors
below Sigma = 50 m GRA

N82-27273# Army Missile Command. Redstone Arsenal. Ala
Systems Simulation and Development Directorate
QUASILINEARIZATION SOLUTION OF THE PROPOR-
TIONAL NAVIGATION PROBLEM
Dale W Alspaugh (Purdue Univ . West Lafayette. Ind ) and Maurice
M Hallum. Ill Jun 1981 24 p refs
(DA Proj 1L1-62302-A-214)
(AD-A1 13668. AD-E950227. DRSMI/RD-81-15-TR) Avail
NTIS HC A02/MF A01 CSCL 17/7

An approximate solution is presented in this report for the
trajectory of a constant-speed missile following a planar intercept
trajectory based on proportional navigation guidance The
technique of quasilmeanzation is used to generate a sequence
of solutions An explicit solution is developed using the first
recursive solution The accuracy of this solution is discussed in
the context of specific sets of parameters It is shown that this
explicit solution provides excellent accuracy over a wide range
of intercept trajectories Author (GRA)

N82 27274# Naval Surface Weapons Center. Dahlgren. Va
Strategic Systems Dept
DOPPLER TEST RESULTS OF EXPERIMENTAL GPS
RECEIVER Final Report
Richard J Anderle Jan 1982 64 p refs
(AD-A113587. NSWC/TR-82-01) Avail NTIS
HC A04/MF A01 CSCL 08/5

Three experimental geodetic Global Positioning System
Receivers were deployed in the Washington. D C area Analysis
of five to six hours of Doppler observations distributed among
four satellites yielded relative position coordinates on a 28 km
baseline which were repeatable to 30 cm m height, 70 cm m
the East directions and to 10 cm in the North directions Results
obtained for a receiver equipped with an oscillator having poorer
stability degraded to 50 cm to 1 5 meters The results confirm
simulations that Doppler observations made with the geodetic
receiver under development will yield decimeter accuracy in
relative position in one to three hours Since the experimental
receivers required about a minute to sequence between satellites,
tests could not be performed to test cm precision in relative
station positioning which can be obtained by comparing phase
observations between satellites with receivers under develop-
ment GRA

N82-27275# Naval Coastal Systems Center. Panama City. Fla
Mine Countermeasures Development Div
A BALANCED ACTIVE ANTENNA AND IMPULSE NOISE
BLANKET SYSTEM FOR THE REYDIST T RADIO NAVIGA-
TION RECEIVER
Bobby R Ludlum Feb 1982 32 p
(AD-A114074. AD-F200023. NCSC-TM-340-82) Avail NTIS
HC A03/MF A01 CSCL 17/7

Erratic operation of Raydist T radio navigation equipment
aboard mine countermeasures helicopters has been traced to
fuselage-tow cable interactions with the Raydist receiving antenna
and to negative-corona generated impulse noise The development
of a balanced active antenna and an impulse noise blanker which
have proved successful in reducing these detrimental effects are
described The final system is described in detail and the results
of laboratory tests are presented Author (GRA)

N82-27276f Georgia Inst of Tech. Atlanta Engineering
Experiment Station
MARINE AIR TRAFFIC CONTROL AND LANDING SYSTEM
(METCALS) INVESTIGATION Final Report
Robert N Trebits. Eric S Stoberg. Raymond B Efurd. Benjamin

Perry, and Mark A Corbin Feb 1982 172 p refs
(Contract N00039-80-C-0082)
(AD-A113047 GIT/EES-A-2550-FTR) Avail NTIS
HC A08/MF A01 CSCL 17/7

A television tracker system for the AN/TPN-22 radar was
designed, assembled, and delivered A cursor whose position is
determined by the radar's tracking solution is superimposed on
a TV camera image of the aircraft on its landing approach
Alphanumeric data also appear on the display for video tape
documentation purposes Author (GRA)

N82 27277# Mitre Corp , McLean. Va METREK Div
THE FLIGHT SERVICE AUTOMATION SYSTEM (FSAS)
SYSTEM BENCHMARK. VOLUME 1: SUMMARY.
INTRODUCTION AND CONCEPTS
R G Nystrom. S Koslow. and C R Spooner Aug 1981 80 p
4 Vol
(Contract DTFA01-81-C-10001)
(PB82-143538. MTR-81W131-Vol-1) Avail NTIS
HC A05/MF A01 CSCL 018

A system benchmarking technology was developed to meet
the requirements of an interactive, dedicated application This
methodology is applicable to procurements in which the
hardware/operating system configurations are off the shelf and
the applications software was not implemented in its eventual
form In this methodology, a model of the application is interfaced
with the operating system and is executed, while being driven
by a specified load, and performance of the proposed configuration
is measured The requirements of the FSAS application of this
system benchmark methodology was documented and is
published in the present form to record and the concepts and
techniques of the methodology are made available GRA

N82-27278| Mitre Corp . McLean, Va METREK Div
THE FLIGHT SERVICE AUTOMATION SYSTEM (FSAS)
SYSTEM BENCHMARK VOLUME 2: THE MODEL OF
THE APPLICATION
C R Spooner Aug 1981 344 p 4 Vol
(Contract DTFA01-81-C-10001)
(PB82-143546 MTR-81 W131-Vol-2) Avail NTIS
HC A15/MF A01 CSCL 01B

Application of a system benchmarking technology is illustrated
The model of the application is described and requirements and
guidelines for mapping the model to the proposed configurations,
and for selection of options in the model are provided GRA

N82-27279# Mitre Corp . McLean. Va METREK Div
THE FLIGHT SERVICE AUTOMATION SYSTEM (FSAS)
SYSTEM BENCHMARK VOLUME 3: THE VENDOR
INTERFACE PACKAGE
C R Spooner Aug 1981 175 p 4 Vol
(Contract DTFA01-81-C-10001)
(PB82-143553. MTR-81W131-Vol-3) Avail NTIS
HC A08/MF A01 CSCL01B

The Vendor Interface Package (VIP) for th FSAS system is
presented It provides a standard interface for the model with
the proposed system The VIP requirements and implementation
guidelines are given GRA

N82-27280*# Operations Research, Inc. Silver Spring. Md
BENEFIT COST ANALYSIS OF THE AIRCRAFT ENERGY
EFFICIENCY PROGRAM Final Report
James Bauchspies. Frank Hopkins, and Lawrence Kaplan Nov
1980 242 p refs Revised
(Contract NASw-2961)
(NASA-CR-169116. NAS 126169116) Avail NTIS
HC A11/MF A01 CSCL 01C

Analyses were reviewed in light of rapid and dramatic changes
in fuel cost and availability, as well as significant changes m
the economic and political climate relating to these factors N W

N82-27281# Boeing Commercial Airplane Co. Seattle. Wash
Noise Technology Dept
AIRCRAFT NOISE REDUCTION
Richard E Russell and J M Streckenbach 1981 15 p Presented
at the Intern Symp on Transportation Noise. Pretoria. 21-23 Oct
1981
Avail NTIS HC A02/MF A01

A brief introduction of the Boeing commercial airliner family
is followed by a discussion of the significant noise reduction
accomplishments for turbine-powered aircraft from the 1950's
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to the 1980's. with projections of further benefits until the year
2000 Definition of the trades to be made between noise reduction
and fuel economy, as well as technical problems yet unsolved,
lead to a recognition that the greatest advances in aircraft noise
reduction are past, and that significant research will be required
in the future to lower noise floors that are presently inhibiting
further progress Emphasis is given to precautions that must be
taken in the selection of meaningful fleet noise data to avoid
costly and irreversible errors in airport and community planning

TM

N82-27282# United Technologies Corp. Stratford. Conn
Sikorsky Aircraft Oiv
XH-59A ABC TECHNOLOGY DEMONSTRATOR ALTITUDE
EXPANSION AND OPERATIONAL TESTS Final Report. Aug.
1980 - Jun 1981
A J Ruddell Dec 1981 79 p refs
(Contract DAAK51-80-C-0021, DA Proj 1L1-62209-AH-76)
(AD-A111114. SER-69072. USAAVRADCOM-TR-81-D-35)
Avail NTIS HC A05/MF A01 CSCL 01/3

This report presents the results of two flight test programs
conducted with the XH-59A Advancing Blade Concept demonstra-
configuration. consisted of altitude and center-of-gravity enve-
lope expansion testing Test results verified the concept of
ope expansion testing Test results verified the concept of
developing lift primarily on the advancing rotor blades to
dramatically improve lift and speed potential The XH-59A
achieved a maximum speed of 263 knots true airspeed and
demonstrated a service ceiling of 25,500 feet The entire flight
envelope was demonstrated without classical retreating blade
stall Rotor loads and stresses and rotor tip clearance followed
predicted trends and were controllable Limited center-of-gravity
envelope expansion was accomplished The second program
consisted of operational tests conducted primarily in the
nap-of-the-earth and contour flight environments, using both the
auxiliary and helicopter propulsion modes The compact ABC
design and smaller rotor diameter enhanced operation in confined
areas Operational test results showed the ABC to be a viable
alternative concept for future tactical aircraft GRA

N82-27283# Army Logistics Evaluation Agency, Cumberland.
Pa
AVIATION MATERIEL COMBAT READY IN-COUNTRY
(AMCRIC)
Herman M Orrell. Ill Jun 1981 58 p refs
(AD-A107451) Avail NTIS HC A04/MF A01 CSCL 15/5

A previous study, titled Aviation Materiel Combat Ready
In-Country (AMCRIC). was provided as a basis to develop a
concept to preposition Army aircraft in US Army Europe This
study recognized that aircraft are not authorized as war reserve,
and that no aircraft are currently included in POMCUS in Europe
To adequately reinforce NATO, some method had to be devised
to allow Army aircraft to be immediately available to a deploying
combat force The project considered (a) Methods available to
accomplish propositioning of Army helicopters and ancillary
systems, (b) South Vietnam Army aviation experience in combat,
(c) State-of-the-art storage methods by US Government, foreign
governments, and commercial contractors and (d) Major command
interfaces within the US Army that will be required to establish
a workable concept The project results were that US Army has
the capability to store helicopters for short periods using
on-hand resources, and The Vice Chief of Staff. Army, approved
a prepositiomng concept developed which will store helicopters
in USAREUR on a test bed basis using AH-1S helicopters GRA

N82-27284# Air Force Geophysics Lab. Hanscom AFB. Mass
RESPONSE OF CLOUD MICROPHYSICAL INSTRUMENTS
TO AIRCRAFT ICING CONDITIONS Interim Scientific
Report
Morton Glass and Donald D Grantham 6 Jul 1981 56 p
refs
(AF Proi 6670)
(AD-A1 12317. AFGL-TR-81-0192. AFGL-ERP-747) Avail
NTIS HC A04/MF A01 CSCL 01/4

A series of passes on 6 December 1979 through multilayered-
supercooled stratiform and stratocumulus clouds by the Air Force
Geophysics Laboratory's instrumented C-130E cloud physics
research aircraft is used to evaluate a Rosemount Ice Detector
The response of the detector to icing conditions is compared
with measurements from a J-W liquid water content meter and
the Knollenberg Axial Scattering Spectrometer Probe (ASSP) A
procedure to adjust for zero drift of the J-W instrument is

developed Comoanson of liquid water measurements from the
J-W and from the ASSP indicate that these data are highly
correlated and similar in magnitude A procedure for extracting
useful information from the Rosemount Ice detector has been
developed The icing conditions in the cloud systems studied
are typical of the range of conditions in winter stratiform clouds
Liquid water (LWC) values of 0 3 g/cu m and median volume
diameters of 15 micrometers were most frequently observed
The results of the analysis show that the Rosemount Ice Detector
is a sensitive indicator of the fluctuations of liquid water in
clouds with LWC not exceeding 08 g/cu m -3 Author (GRA)

N82-27285# General Accounting Office. Washington. D C
Mission and Analysis and Systems Acquisition Div
REDUCED PERFORMANCE AND INCREASED COST
WARRANT REASSESSMENT OF THE MULTIPLE STORES
EJECTOR RACK
26 Mar 1982 6 p refs
(AD-A112776. GAO/MASAD-82-26) Avail NTIS
HC A02/MF A01 CSCL 19/2

The Air Force plans to award a contract in June 1982 for
the continued development of an aircraft bomb carrier known
*as the Multiple Stores Ejector Rack (MSER) The rack, in
development since 1976. was intended for use by certain Navy
aircraft as well as several aircraft operated by the Air Force
However, we have found that service interest in a common
bomb rack has dwindled and both the Air Force and the Navy
are pursuing separate bomb rack developments, some MSER
development goals may not be achieved, and other alternatives
to MSER have not been fully evaluated, in addition. MSER's
estimated development costs have tripled and average unit
procurement costs could not be 14 times greater than the cost
of the racks now in service, and the development period has
more than doubled The Air Force has basically reduced it
MSER requirements to one aircraft, the F-16, and the Navy has
all but pulled out of the program Before authorizing further
expenditure of funds for MSER. GAO recommends that the Air
Force and Navy Secretaries be required to determine whether a
common bomb rack is still needed, whether MSER will meet
Air Force and Navy requirements, and whether it is cost
effective GRA

N82-27286# Systems Control. Inc, Palo Alto. Calif
DEVELOPMENT OF LOW-ORDER MODEL OF AN X-WING
AIRCRAFT BY SYSTEM IDENTIFICATION Final Report
James H Vincent and John W Bunnell Feb 1982 103 p
refs
(Contract N00014-79-C-0578)
(AD-A113760) Avail NTIS HC A06/MF A01 CSCL 01/3

The original purpose of this contract was to prepare a flight
test plan for the proposed X-wing demonstrator using system
identification to extract useful math models from the flight test
data Since the original statement of work was submitted, however,
the scope of this study changed An X-wing program decision
has been reached not to carry the Lockheed X-wing configuration
to flight test Therefore, this task was modified to provide a
demonstration of the feasibility of using system identification
techniques to extract low-order math models from time history
data from a detailed X-wing rotor simulation (REXOR) GRA

N82-27287# Transportation Systems Center. Cambridge. Mass
B-747 VORTEX ALLEVIATION FLIGHT TESTS: GROUND-
BASED SENSOR MEASUREMENTS Final Report
D C Burnham Jan 1982 188 p refs
(AD-A113621. DOT-TSC-FAA-81-19. DOT/FAA/RD-81/99)
Avail NTIS HC A09/MF A01 CSCL 20/4

In 1979. a series of B-747 flight tests were carried out to
study the wake-vortex alleviation produced by deploying spoilers
in the landing configuration The alleviation achieved was examined
by encounters of probe aircraft and by velocity profile measure-
ments made by a ground-based Laser Doppler Velocimeter For
the first time these two types of measurements were analyzed
in a way which allowed direct comparison, they showed reasonable
agreement The velocimeter measurements can be used to
evaluate the vortex-induced rolling moment on any following
aircraft at any separation The spoiler alleviation was found to
be insufficient to assure safe landings of small aircraft at reduced
separation behind the B-747 The persistence of the alleviated
vortices appears to be due to the wing-tip vortices which dominate
the roll-up of the spoiler-alleviated wake The addition of rapid
roll inpu'.s to the spoiler deployment produced much more effective
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alleviation, but at the expense of an unacceptable ride quality
in the generating aircraft Author (GRA)

N82-27288# Aeronautical Research Inst of Sweden Stockholm
Structures Dept
COMPARISON OF DIFFERENT FIGHTER AIRCRAFT LOAD
SPECTRA
Aake Magnusson 1982 16 p refs
(Contract F-INK-82223-77-001-21-001)
(FFA-TN-1982-02) Avail NTIS HC A02/MF A01

Open hole specimens, made from 3 mm thick aluminum
7075-T6 [3627-48] clad sheet, were subjected to fighter aircraft
load spectra The influence on fatigue life of spectrum variations,
e g . severe negative maneuver loads, maximum load truncation
and cycle omission was studied Six load spectra, including fighter
aircraft loading standard for fatigue evaluation (FALSTAFF) and
a cycle truncated version of FALSTAFF. containing 9006 cycles
per 200 flights, i e . half the original number, were investigated
Severe negative maneuver loads as well as maximum load
truncation reduce the fatigue life Truncated FALSTAFF produces
the same fatigue life as the original sequence Author (ESA)

N82-27289# Advanced Engineering Lab, Salisbury (Australia)
COMPOSITE FLIGHT TEST BOOM FOR NOMAD N22B
AIRCRAFT
N C Frost Nov 1981 20 p refs
(AEL-0086-TM. AR-002-598) Avail NTIS HC A02/MF A01

The design, analysis and manufacturing processes are
described for an instrumentation nose boom for a flight test
program on the Nomad aircraft Author

N82-27290# Naval Ship Research and Development Center.
Bethesda. Md Central Instrumentation Dept
CORRECTING FOR TURBULENCE EFFECTS ON AVERAGE
VELOCITY MEASUREMENTS MADE USING FIVE HOLE
SPHERICAL PITOT TUBE PROBES
Robert D Pierce Feb 1982 32 p refs
(AD-A112573 DTNSRDC/CID-82/1) Avail NTIS
HC A03/MF A01 CSCL 14/2

A procedure has been developed for correcting five hole
spherical pitot tube mean velocity measurements for errors caused
by velocity fluctuations associated with turbulent flow Velocity
fluctuations are independently measured with hot film or hot
wire anemometers These data are then applied to expressions
derived in this report to accomplish the necessary correction
This procedure applies to the case where the pilot tube responds
to average pressure differentials and is not oriented to null the
cross velocity components For the special case of isotropic flow
the results derived in this report show that corrections are not
required Author (GRA)

N82-27291# Federal Aviation Administration Atlantic City. NJ
Technical Center
COCKPIT DISPLAY OF TRAFFIC INFORMATION AND THE
MEASUREMENT OF PILOT WORKLOAD: AN ANNOTATED
BIBLIOGRAPHY Final Report, 1970 - 1982
Jacqueline T Rehmann Feb 1982 62 p
(AD-A1 13637. DOT/FAA/CT-81/49. DOT/FAA/EM-81/9)
Avail NTIS HC A04/MF A01 CSCL 01/3

Approximately 80 references relating to pilot workload were
selected and summarized as part of the Cockpit Display of Traffic
Information (CDTI) studies currently being conducted by the
Federal Aviation Administration Technical Center in Atlantic City
New Jersey A comprehensive search of the scientific literature
was conducted using several sources, including books, scientific
journals, proceedings of technical meetings, and computerized
information retrieval Specific topics covered on this annotated
bibliography, as they related to CDTI and its concomitant workload
considerations, are subjective measures, spare mental capacity
primary task measures, and physiological measures

Author (GRA)

N82-27292# ADA Apparatebau Gautmg G m b H (West
Germany)
TORSIONAL STIFFNESS ELEMENT BASED ON COBALT-
SAMARIUM MAGNETS Final Report
Rainer Osthermayer Bonn Bundesministenum fuer Forschung
und Technologic Dec 1981 70 p refs In GERMAN ENGLISH
summary Sponsored by Bundesministenum fuer Forschung und
Technologic
(BMFT-FB-W-81-044 ISSN-0170-1339. Rept-4 1 0032) Avail

NTIS HC A04/MF A01, Fachmformationszentrum, Karlsruhe,
West Germany DM 14.70

The feasibility of a strapdown turn and bank indicator with
an electromagnetic torsional stiffness element based on cobalt
samarium permanent magnets was investigated Characterization
of the suitability of this magnetic material in fulfilling design
requirements was stressed Theoretical fundamentals for the
tailoring of magnetic heads were reviewed Cobalt samarium
disks were magnetized axially in such a way that over a range
of 18 deg a linear relationship between magnetic induction and
the axial deviation angle exists With these magnets, electromag-
netic torsional stiffness elements were built in which the torsion
constant is adjustable by the current Alternative torsional stiffness
elements with constant magnetization, but specific profiling of
the magnets as well as magnets in connection with a specific
current were also studied on a model for dynamic applications
Results validate the mechanical torsional stiffness element design
and confirm the magnetic properties of cobalt samarium

Author (ESA)

N82-27293# Advisory Group for Aerospace Research and
Development, Neuilly-Sur-Seme (France)
IMPACT OF ADVANCED AVIONICS TECHNOLOGY AND
GROUND ATTACK WEAPON SYSTEMS
Feb 1982 147 p refs Meeting held at Agheos-Andreas,
Greece. 19-23 Oct 1981
(AGARD-CP-306. ISBN-92-835-0310-4) Avail NTIS
HC A07/MF A01

Autonomous operations conducted by day, night, and in
adverse weather are associated with a high degree of automation,
requiring sensors with high performance and a large data and
signal processing capacity The vulnerability of attack aircraft to
the ground to air defense and the excessive workload of the
pilot in the guidance of air to ground weapons point to the
concept of a generation of fire and forget weapons

N82-27294# Aeronautical Systems Div . Wright-Patterson AFB,
Ohio Deputy for Avionics Control
IMPACT OF ADVANCED AVIONICS AND MUNITIONS
TECHNOLOGY ON GROUND ATTACK WEAPONS SYSTEMS
IN NIGHT AND ADVERSE WEATHER CONDITIONS
Louis J Urban In AGARD Impact of Advan Avionics Technol
on Ground Attack Weapon Systems Feb 1982 4 p (For primary
document see N82-27293 18-06)
Avail NTIS HC A07/MF A01

Worldwide environmental conditions that may be encountered
by fighter pilots are reviewed as well as the capabilities of potential
adversaries Technology efforts and systems developed to improve
capability to operate at night and under unfavorable weather
conditions discussed include advanced medium range air-to-air
missiles, the PAVE TACK system used on the F-4 and F-111
aircraft, and the low altitude navigation and targeting infrared
system for night (LANTIRN) which assists the pilot of a single
seat aircraft to fly under the weather in night and helps in
acquiring targets and readying weapons for launch To complement
LANTIRN, high resolution synthetic aperture tactical radar and
millimeter wave radars are under development to improve target
recognition, resolution, and navigation The precision location strike
system, imaging infrared Maverick, combined effects bomblets.
GATOR air delivered mines, and wide area antiarmor munitions
are other developments summarized A R H

N82-27295# Advisory Group for Aerospace Research and
Development, Neuilly-Sur-Seme (France)
A IR-GROUND ATTACK AXES OF RESEARCH FOR
AIRBORNE SYSTEMS [ATTAQUE AIR-SOL AXES DE
RECHERCHE POUR LES SYSTEMES AEROPORTES]
S Croce-Spmelli In its Impact of Advan Avionics Technol on
Ground Attack Weapon Systems Feb 1982 14 p In FRENCH
(For primary document see N82-27293 18-06)
Avail NTIS HC A07/MF A01

The integration of weapons systems with other airborne
systems and equipment is considered from the point of view of
operational aspects Various weapons and their fire control
characteristics are classed and the requirements and possibilities
offered for meeting them are tabulated Target acquisition, mission
constraints, and versatility of mission are examined Strapdown
mertial guidance, radio altimeters, radar maps electro-optics, and
multiple access transmission networks are discussed Systems
for very low altitude flight and threat evaluation are described

Transl by A R H
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N82-27296# British Aerospace Aircraft Group. Kmgston-upon-
Thames (England)
SOME POTENTIAL NOVEL APPROACHES TO THE AUTO-
MATIC AIRBORNE DETECTION AND IDENTIFICATION OF
GROUND TARGETS
J S Williams In AGARD Impact of Advan Avionics Technol
on Ground Attack Weapon Systems Feb 1982 13 p refs

Avail NTIS HC A07/MF A01
Basic sensor processing functions are examined in an effort

to establish the type of operation to be conducted optically If
optical techniques are to be used in target detection and
identification, interfaces must be minimized in order to reduce
the size of the device used, improve reliability and mspectability.
and conserve signal power during processing Topics covered
include receiving optics, optical signal decomposition, image
preprocessing display prepreparation, acquisition computation,
and range and bearing Coherent transform optics, holographic
methods, optical feedback, real-time processing, and optical
bistable devices are discussed as processing elements Although
optical signal processing has considerable potential in airborne
target recognition, considerable research is needed in this
capability is to be realized There is a need to support this
activity with adequate modelling of the perception capability of
the human visual system if information is to properly displayed
and then utilized ARM

N82-27297# National Aerospace Lab , Amsterdam (Netherlands)
A PLANNING SYSTEM FOR F-16 A IR-TO-SURFACE
MISSIONS
P J M Urlings, W Loeve, and J Batenburg (Royal Netherlands
Air Force, Zeist) In AGARD Impact of Advan Avionics Technol
on Ground Attack Weapon Systems Feb 1982 6 p refs

Avail NTIS HC A07/MF A01
Recently introduced into the Royal Netherlands Air Force,

the F-16 aircraft is to be employed in both air-to-air and
air-to-surface operations Successful air-to-surface mission
accomplishment is highly dependent on the avionics system
capabilities as navigation, target acquisition fire control, and
weapons delivery To make use of the full avionic potential, the
set-up of its systems requires careful planning and preflight
preparation Checklists must also be prepared for navigation and
in-flight system operation A concept for a mission planning system
is presented to provide the F-16 pilot with a tool for performing
adequate preparation Specific F-16 avionic demands on mission
planning are summarized and two systems related to this planning
are described The assembling of F-16 in-flight essentials into a
combat mission folder is described ARM

N82 27298# Hughes Aircraft Co , El Segundo Calif Advanced
Programs Lab
PAVE MOVER AIDED INTEGRATED STRIKE AVIONICS
SYSTEM
A J Mendez. T A DuPuis (AFWAL) and J Boaz In AGARD
Impact of Advan Avionics Technol on Ground Attack Weapon
Systems Feb 1982 6 p refs

Avail NTIS HC A07/MF A01
Methods were developed for specifying targeting sensor

performance based on tactics and weapons characteristics alone
Targeting sensor specifications (demand curves) developed in this
manner indicate that, for quick reaction, short range attack with
precision-guided munitions, single sensors do not generate
sufficient confidence (supply curves) to satisfy the required
timeliness This problem is alleviated by treating all sensors as
an integrated set - the ISAS concept New tactics produce sudden
encounters which do not always yield a favorable attack geometry,
even if the ISAS is able to distinguish the high priority targets
in its field of regard This situation is greatly improved by real-time
targeting data from a stand off target acquisition/control system
such as Pave Mover Maximum benefit from the new tactics
and weapon delivery concepts is accrued by pairing the
complementary capabilities of ISAS and Pave Mover This
combination optimizes the strike effectiveness and survivability
of ground attack aircraft which must penetrate to the battlefield
and deep interdiction regions A R H

N82-27299# AEG-Telefunken. Ulm (West Germany)
ADAPTIVE MULTIFUNCTION SENSOR CONCEPT FOR
AIR-GROUND MISSIONS
R P Mills-Goodlet. D J R Stock, E G Woelfle. and C Hamilton

In AGARD Impact of Advan Avionics Technol on Ground Attack
Weapon Systems Feb 1982 13 p refs

Avail NTIS HC A07/MF A01
The requirements imposed on a radar system it is to be

installed in aircraft flying low-level interdiction missions are
discussed A typical low low-level air-ground attack scenario is
described together with the various radar techniques and modes
that must be employed Particular attention is given to the nose
radar, its antenna, and its integration with other aircraft sensors
to form an adaptive multisensor system The ways in which
such a multisensor system can reduce pilot workload are
examined ARM

N82-27300# Naval Air Systems Command, Washington. D C
ATTACK AND EN ROUTE AVIONICS FOR IN-WEATHER
OPERATIONS
E B Beggs, W F Ball (Naval Weapons Center. China Lake,
Calif), and N J Schneider (Naval Weapons Center. China Lake.
Calif) In AGARD Impact of Advan Avionics Technol on Ground
Attack Weapon Systems Feb 1982 11 p

Avail NTIS HC A07/MF A01
An increasingly sophisticated and lethal ground threat

environment must be countered in large part by technological
advances in the avionics of naval attack aircraft Critical
deficiencies exist in the areas of standoff targeting and weapon
delivery, defense suppression, equipment reliability, and crew
loading To reduce pilot workload, automated procedures and
decision aids must be developed Technology must be made
available for precise navigation, integration of weapon delivery
and flight control systems, automatic target recognition, detection
avoidance, automatic flight path routing, and secure communica-
tions The ingress and egress phases of naval air missions are
discussed as well as the attack phase and defense suppression

Author

N82-273O1# Electromque Marcel Dassault, St Cloud (France)
WEAPON SYSTEM OF A FUTURE ATTACK AIRCRAFT
[SYSTEME D'ARME D'UN AVION D'ATTAQUE FUTUR]
B E Bortomb In AGARD Impact of Advan Avionics Technol
on Ground Attack Weapon Systems Feb 1982 11 p refs In
FRENCH
Avail NTIS HC A07/MF A01

A hypothetical all-weather air-to-surface weapon system is
presented which is adaptable to a single seat aircraft whose1

weight without armor would be on the order of 4 tons It would
appear that this system requires a precise predesignation of
objectives, so that it can then fulfill its mission with good chances
of success by day as well as by night, through diverse fogs and
relatively important precipitation conditions which cover 99% of
the cases in which it is used Transl by A R H

N82-27302# British Aerospace Public Ltd Co . Preston (England)
ADVANCED TECHNOLOGY AND FIGHTER COCKPIT
DESIGN: WHICH DRIVES WHICH?
I E Schofield In AGARD Impact of Advan Avionics Technol
on Ground Attack Weapon Systems Feb 1982 10 p

Avail NTIS HC A07/MF A01
Problems experienced by the ground attack fighter pilot are

reviewed, and the design of an acceptable man machine interface
in the cockpit in order to ensure maximum head up operation
for low level flymy is discussed The present use of automation
and CRT displays is reviewed Problem's in the employment of
increased automation, direct voice input, and synthetic speech,
and their integration into the avionics system are considered
The use of multifunction displays and controls, keyboards, and
the more traditional switchery is discussed J D

N82-27303# Army Armament Research and Development
Command, Dover. N J
DIGITAL IMAGE PROCESSING FOR ACQUISITION.
TRACKING, HAND OFF AND RANGING
Robert R Marmellie and John V Spangler In AGARD Impact
of Advan Avionics Technol on Ground Attack Weapon Systems
Feb 1982 12 p refs

Avail NTIS HC A07/MF A01
The design, application, and preliminary analysis of flight

test results of the AUTO-Q digital image processor for the
automatic recognition of targets in reconnaissance images are
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discussed The problems of information extraction from and
bandwidth reduction in raw sensor data and the way they lead
to the evolution of a common preprocessing approach are
considered The image processing tasks involved in target
acquisition, tracking, and handoff are described The basic concepts
and algorithms in AUTO-Q are presented, and the volution of
three generations of digital hardware described A description of
the electrical and mechanical characteristics of the latest system
is presented J D

N82-27304# Marconi Avionics Ltd. Rochester (England)
Airborne Display Div
WIDE ANGLE RASTER HEAD UP DISPLAY DESIGN AND
APPLICATION TO FUTURE SINGLE SEAT FIGHTERS
David W Hussey In AGARD Impact of Advan Avionics Technol
on Ground Attack Weapon Systems Feb 1982 8 p refs

Avail NTIS HC A07/MF A01
Unconventional optical design capable of the largest practical

field of view, around 20 degrees by 30 degrees for the majority
of existing fighter cockpits are described Some auxiliary
advantages implicit in the designs are also outlined Head up
displays of this type are currently in development for the USAF
LANTIRN program to be flown in the F-16 and A-10 They are
also compatible with a wide range of other fighter aircraft J D

N82 27305# Army Night Vision Lab . Fort Belvoir. Va
ADVANCED TARGET ACQUISITION AND TRACKING
CONCEPTS FOR REAL TIME APPLICATIONS
John Thomas Hall In AGARD Impact of Advan Avionics Technol
on Ground Attack Weapon Systems Feb 1982 7 p refs

Avail NTIS HC A07/MF A01
The basic functional requirements for the target acquisition

mission based on the sensor input, preprocessing, image
segmentation, feature extraction, target detection, and target
classification operations are presented The impact on designing
real time tracking algorithms to follow targets through clutter is
considered An advanced tracking concept considering the coupling
of the target detection/classification algorithm with the multimode
track is discussed The thrust for multisensor systems is considered
from the synergistic target acquisition point of view The
implementation of smart sensor target acquisition functions is
presently limited by hardware capabilities The advancement in
the very high speed dedicated integrated circuit technology will
make present advanced algorithms realizable in integrated circuit
hardware The projected needs for real time target acquisition
and tracking are considered for the autonomous vehicle Several
approaches are considered for realization of the truly real time
target acquisition system in the next decade J D

N82-27306# Rome Air Development Center. Gnffiss AFB. N Y
TACTICAL SYSTEMS APPROACH TO INTERDICTION OF
2ND ECHELON MOVING TARGETS USING REAL TIME
SENSORS
Martin J Blancalana and Henry J Mancini (GE. Utica. NY) In
AGARD Impact of Advan Avionics Technol on Ground Attack
Weapon Systems Feb 1982 9 p refs

Avail NTIS HC A07/MF A01
An integrated system architecture for the effective interdiction

of second echelon ground forces which are advancing under the
cover of intense EW and air defense protection is described
The proposed architecture is based on principles derived from
control theory and present practice, and includes the use of
advanced air to surface and surface to surface quasi-autonomous
attack elements operating in a complementary manner with stand
off target acquisition and track sensors All of the necessary
elements of such an advanced architecture are in fact in various
stages of development today Author

N82-27309*# Pratt and Whitney Aircraft Group. East Hartford.
Conn
PERFORMANCE DETERIORATION DUE TO ACCEPTANCE
TESTING AND FLIGHT LOADS; JT90 JET ENGINE DIAG-
NOSTIC PROGRAM
W J Olsson 22 Jan 1982 147 p refs
(Contract NAS3-20632)
(NASA-CR-165572, NAS 1 26 165572. PWA-5512-87) Avail
NTIS HC A07/MF A01 CSCL21E

The results of a flight loads test of the JT9D-7 engine are

presented The goals of this test program were to measure
aerodynamic and inertia loads on the engine during flight, explore
the effects of airplane gross weight and typical maneuvers on
these flight loads, simultaneously measure the changes in engine
running clearances and performance resulting from the maneuvers,
make refinements of engine performance deterioration prediction
models based on analytical results of the tests, and make
recommendations to improve propulsion system performance
retention The test program included a typical production airplane
acceptance test plus additional flights and maneuvers to
encompass the range of flight loads'm revenue service The test
results indicated that aerodynamic loads, primarily at take-off,
were the major cause of rub-indicated that aerodynamic loads,
primarily at take-off, were the major cause of rub-induced
deterioration in the cold section of the engine Differential thermal
expansion between rotating and static parts plus aerodynamic
loads combined to cause blade-to-seal rubs in the turbine B W

N82-27310*# General Electric Co . Cincinnati. Ohio Aircraft
Engine Business Group
CORE COMPRESSOR EXIT STAGE STUDY. VOLUME 6 Final
Report. Oct. 1976 - Dec. 1981
D C Wisler Dec 1981 97 p refs
(Contract NAS3-20070)
(NASA-CR-165554, NAS 1 26 165554. GE-R81AEG288) Avail
NTIS HC A05/MF A01 CSCL 21E

Rear stage blading designs that have lower losses in their
endwall boundary layer regions were studied A baseline Stage
A was designed as a low-speed model of stage 7 of a 10-stage
compressor Candidate rotors and stators were designed which
have the potential of reducing endwall losses relative to the
baseline Rotor B uses a type of meanlme in the tip region that
unloads the leading edge and loads the trailing edge relative to
the baseline rotor A designs Rotor C incorporates a more skewed
(hub strong) radial distribution of total pressure and smoother
distribution of static pressure on the rotor tip than those of
rotor B Candidate stator B embodies twist gradients in the
endwall region Stator C embodies airfoil sections near the
endwalls that have reduced trailing edge loading relative to stator
A The baseline and candidate bladmgs were tested using four
identical stages to produce a true multistage environment
Single-stage tests were also conducted The test data were
analyzed and performances were compared Several of the
candidate configurations showed a performance improvement
relative to the baseline A R H

N82-27311*# National Aeronautics and Space Administration
Lewis Research Center. Cleveland. Ohio
QCSEE UNDER-THE-WING ENGINE ACOUSTIC DATA
Harry E Bloomer and Nick E Samanich May 1982 28 p
refs
(NASA-TM-82691. E-972 NAS 1 15 82691) Avail NTIS
HC A03/MF A01 CSCL 21 E

Both an over-the-wing (OTW) and an under-the-wmg (UTW)
experimental engine are discussed The UTW engine had a
variable-geometry fan exhaust nozzle and a variable-pitch fan
that provided quick-response reverse thrust capability An
automatic digital control enabled optimal engine operation under
all steady-state conditions as well as during forward and reverse
thrust transient operation The engine was tested at the Engine
Noise Test Facility alone and with wind and flap segments to
simulate an installation on a short-haul transport aircraft The
engine acoustic configuration was varied to give 14 test
configurations All of the acoustic test results from the UTW
program at Lewis are presented as 1/3-octave-band sound
pressure level (SPL) tabulations for all of the test points and
some narrow-band spectra and 1/3-octave-band data plots for
selected conditions T M

N82-27312f Naval Ship Research and Development Center.
Bethesda, Md
PROCEEDINGS OF THE 12TH NAVY SYMPOSIUM ON
AEROBALLISTICS. VOLUME 2
14 May 1981 366 p refs Symp held at Bethesda. Md.
12-14 May 1981 2 Vol
(AD-A111783) Avail NTIS HC A16/MF A01 CSCL 20/4

Contents Current Status of Inlet Flow Prediction Methods.
Rotational Flow in a Curved-Wall Diffuser Designed by Using
the Inverse Method of Solution of Potential Flow Theory.
Aerodynamic Characteristics of a Series of Airbreathmg Missile
Configurations. Parabohzed Navier-Stokes Predictions for
Three-Dimensional Viscous Supersonic Flows. Results of a
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Government and Industry Survey of the Heating Methods Used
to Determine Missile Structural Temperatures. Supersonic
Combustor Insulation Ablation Analysis and Tests. Computation
of Three-Dimensional Viscous Flow over Blunt Lifting Bodies at
High Angle of Attack, Computation of Hypersonic Laminar Viscous
Flow over a Body with Mass Transfer and/or Spin at Angle of
Attack. Three-Dimensional Viscous Shock-Layer Analysis of
Laminar or Turbulent Flows in Chemical Equilibrium. Further
Development of the Streamline Method for Determination of
Three-Dimensional Flow Separation. Comparison of Numerical
Results and Measured Data for Smooth and Indented Nosetips.
Structural and Electrical Performance Considerations in the Design
of Multiband Radomes, and Structural Considerations for the
Recovery of Air-to-Air Missiles GRA

N82-27313| General Electric Co. Cincinnati. Ohio Aircraft
Engine Business Group
FOREIGN OBJECT IMPACT DESIGN CRITERIA.
VOLUME 2 Interim Technical Report. 31 Dec 1977-31 Dec.
1978
Albert F Storace Wright-Patterson AFB. Ohio AFAPL Feb
1982 73 p refs
(Contract F33615-77-C-5221. AF Proj 3066)
(AD-A112701, R78AEG180-Vol-2. AFAPL-TR-78-81-Vol-2)
Avail NTIS HC A04/MF A01 CSCL 21/5

The program objective is to establish specific design criteria
and provide the analytical design tools to assess and improve
the foreign object damage tolerance of turbine engine fan and
compressor blading This program will aid in the design of more
efficient damage-tolerant blading through the replacement of trial
and error FOD test and evaluation practices with systematic
transient structural analysis methods, test procedures and design
criteria A design system structure was completed and initial
versions of the preliminary and final design transient structural
response computer programs were developed In addition, the
interface between the bird loading model and the final design
response model was completed Three first stage blades were
selected for modeling and testing Tests and analyses to be
used to generate local and gross structural damage design data
are in progress and planning was completed for structural element
impact tests Composite and metallic specimens for local and
gross damage testing were designed and most of these specimens
have been fabricated A parametric matrix to guide the analyses
and validation testing was completed and FOD design criteria
goals were formulated for consideration in the program

Author (GRA)

N82-27314# General Electric Co, Cincinnati. Ohio Aircraft
Engine Business Group
FOREIGN OBJECT IMPACT DESIGN CRITERIA.
VOLUME 3 Interim Technical Report. 31 Dec. 1978-31 Dec.
1979
Albert f Storace Wright-Patterson AFB. Ohio AFAPL Feb
1982 134 p refs
(Contract F33615-77-C-5221. AF Pro| 3006)
(AD-A112447. AFAPL-TR-78-81-Vol-3) Avail NTIS
HC A03/MF A01 CSCL 21/5

Specific design criteria were established and the analytical
design tools were provided to assess and improve the foreign
object damage (FOD) tolerance of turbine engine fan and
compressor blading Efficient, damage tolerant blading is designed
by replacing trial and error FOD test and evaluation practices
with systematic transient structural analysis methods, test
procedures, and design criteria A design structure was developed
for the purposes of providing a consistent framework in which
to constitute the design criteria, guiding the overall technical
effort, and formulating a data foundation to define the problem
environment The transient-structural-response and interactive-
loading models were developed Local and structural impact
testing, material property determination, error band analysis, and
the formulation of design criteria were addressed The properties
for the metallic materials were established, and testing is underway
to establish the properties for the composite materials GRA

N82-27316# Virginia Univ . Charlottesville Dept of Mechanical
Engineering
THE SCHLADITZ FUEL INJECTOR: AN INITIAL PERFOR-
MANCE EVALUATION WITHOUT BURNING Final Report.
1 Sep. 1977 - 28 Feb. 1979
G B Matthews. J E Scott. K A Harvey. Jr. and J Z Colt. Jr
Mar 1982 96 p refs

(Contract N00014-77-C-0564)
(AD-A113612 UVA/525335/MAE78/101R) Avail NTIS
HC A05/MF A01 CSCL 21/5

The Schladitz Fuel Injector (SFI) is a network of electrically
heated, extremely thin metal whiskers Tests show that very
fine fuel droplet sprays are formed leading to substantial
improvements in combustion efficiency Evaluation of this
performance potential, however, requires thorough investigation
of the flow rate/pressure drop/heating rate influence on spray
quality and droplet distribution Such tests were performed on
two SFI geometries with steady flows of Jet A fuel When these
flows were discharged directly to the atmosphere, pressure drop
reached a minimum at heating rates of 280 J/cc At this point,
spray quality improved noticeably, showing substantial fog or
mist production, which became complete mist as the heating
rate approached three-fourths the Jet A enthalpy of vaporization
Similar tests of SFI flows exhausting through conventional spray
nozzles showed appreciable improvement in spray quality,
producing 50% or more mist at heating rates about one-third
less than those required in the absence of nozzles GRA

N82-2731B*# Naval Air Propulsion Test Center. Trenton. NJ
Propulsion Technology and Project Engineering Dept
ROTOR FRAGMENT PROTECTION PROGRAM: STATIS-
TICS ON AIRCRAFT GAS TURBINE NGINE ROTOR
FAILURES THAT OCCURRED IN U.S. COMMERCIAL
AVIATION DURING 1978 Final Report. 1977 - 1978
R A DeLucia and J T Salvmo Sep 1981 30 p
(NASA Order C-41581-B)
(NASA-CR-165388. NAS 1 26 165388. AD-A113767.
NAPC-PE-23) Avail NTIS HC A03/MF A01 CSCL 21/5

This report presents statistical information relating to the
number of gas turbine engine rotor failures which occurred in
commercial aviation service use The predominant failure involved
blade fragments, 82 4 percent of which were contained Although
fewer rotor rim, disk, and seal failures occurred, 33 3%. 100%
and 50% respectively were uncontamed Sixty-five percent of
the 166 rotor failures occurred during the takeoff and climb
stages of flight Author (GRA)

N82-27317# Southwest Research Inst. San Antonio. Tex Army
Fuels and Lubricants Research Lab
DEVELOPMENT OF ACCELERATED FUEL-ENGINES
QUALIFICATION PROCEDURES METHODOLOGY. VOLUME
1 Intenm Report. Oct. 1980 - Sep. 1981
J A Russell. J P Cuellar. Jr. J C Tyler. J Erwm. W K
Knutson, R A Alvarez. R L Stenberg (Army Aviation Research
and Development Command), F O Zimmer (Army Aviation
Research and Development Command), R L Renta (Mueller
Associates, Inc ). and T J Timbano (Mueller Associates, Inc )
Dec 1981 216 p refs 2 Vol
(Contracts DAAK70-81-C-0209. DAAK70-80-C-0001.
DAAK70-82-C-0001. DA Proj 1L2-63104-D-150)
(AD-A113461. AFLRL-144-Vol-1) Avail NTIS
HC A10/MF A01 CSCL 15/5

Activities and findings are reported for a 12-month program
aimed at the development of procedures for accelerating the
qualification of new fuels on Army equipment, emphasizing those
derived from oil shale and coal Prmicpal activities were
identification of key tactical and combat surface and air
vehicles, powerplants. and fuels systems components, identifica-
tion of critical properties peculiar to new fuels anticipated to
have significant impact upon Army materiel, laboratory evaluations
of materials compatibility and fuels characteristics (including
lubricity, elastomer compatibility, thermal stability, and corrosion),
full-scale fuel systems component testing, and an overall review
and evaluation of existing engine/fuel system qualification
procedures Conclusions and recommendations are presented in
terms of methodology and criteria which will realistically address
key peculiarities of altnerative fuels and thus serve to accelerate
their qualification for field Army use Author (GRA)

N82-27318# Southwest Research Inst. San Antonio, Tex Army
Fuels and Lubricants Research Lab
DEVELOPMENT OF ACCELERATED FUEL-ENGINES
QUALIFICATION PROCEDURES METHODOLOGY.
VOLUME 1: APPENDICES Interim Report. Oct. 1980 -
Sep. 1981
J A Russell. J P Cuellar. Jr. J C Tyler, J Erwm, R A
Alvarez, W K Knutson. R L Stenberg (Army Aviation Research
and Development Command). F O Zimmer (Army Aviation
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Research and Development Command). R L Rentz (Mueller
Associates. Inc). T J Timbano (Mueller Associates. Inc) et al
Dec 1981 438 p 2 Vol
(Contracts DAAK70-81-C-0209. DAAK70-82-C-0001.
DAAK70-80-C-0001)
(AD-A113532, AFLRL-144-Vol-2) Avail NTIS
HC A19/MF A01 CSCL 15/5

Aircraft engine component listings are included, along with
elastomer swell and hardness data and retention properties
Several shale oil fuel test plans are presented Pre and post
test definition data, spot calibration, flow test, fuel characteristics,
lubricity and interfacial tension data are also given Component
test results, disassembly and inspection, identification of critical
fuel system components, and existing engine qualification
procedures are also included S L

N82-27319*| National Aeronautics and Space Administration
Ames Research Center, Moffett Field, Calif
QUIET SHORT-HAUL RESEARCH AIRPLANE (QSRA)
MODEL SELECT PANEL FUNCTIONAL DESCRIPTION
DeLamar M Watson May 1982 121 p refs
(NASA-TM-84243. A-8915. MAS 11584243) Avail NTIS
HC A06/MF A01 CSCL QIC

The QSRA. when equipped with programmable color cathode
ray tube displays, a head up display, a general purpose digital
computer and a microwave landing system receiver, will provide
a capability to do handling qualities studies and terminal area
operating systems experiments as well as to enhance an
experimenter's ability to obtain repeatable aircraft performance
data The operating systems experiments include the capability
to generate minimum fuel approach and departure paths and to
conduct precision approaches to a STOLport runway The mode
select panel is designed to provide both the flexibility needed
for a variety of flight test experiments and the minimum workload
operation required by pilots flying into congested terminal traffic
areas T M

N82-27320# Eagle Technology. Inc. Arlington. Va
RELIABILITY AND MAINTAINABILITY ANALYSIS OF
FLUIDIC BACK-UP FLIGHT CONTROL SYSTEM AND
COMPONENTS Final Report
William H Skewis and David R Keyser Sep 1981 61 p
refs
(Contract N62269-81-M-3047)
(AD-A110496. NADC-80227-60) Avail NTIS
HC A04/MF A01 CSCL 01/4

Fluidic components being used in various aircraft applications
are demonstrating extremely high reliability However, the unique
design of new fluidic components results in a very limited failure
rate data base and prevents the determination of numerical
values of fluidic system reliability at a sufficient confidence level
This report identifies the potential failure modes of typical
components used in a Fluidic Backup Flight Control System and
establishes their frequencies of occurrence from published test
reports Author (GRA)

N82-27321# Air Force Inst of Tech Wright-Patterson AFB.
Ohio
DIGITAL COMMAND AUGMENTATION FOR LATERAL
DIRECTIONAL AIRCRAFT DYNAMICS M.S. Thesis
David Atzhorn May 1981 203 p refs
(AD-A107264 AFIT-CI-81-55T) Avail NTIS
HC A10/MF A01 CSCL 09/2

Linear-quadratic sampled-data regulator theory is used to
design several Type 0 and Type 1 control laws for lateral-directional
aircraft dynamics Control structures are defined for singular
command inputs and for control rate outputs, the former allows
for precise following of a command whose integral appears in
the state vector, while the latter uses both a difference
approximation and the Tustin transform to characterize control
rate in the discrete-time domain Type 0 controllers with control
rate restraint and 'equivalent' Type 1 controllers are implemented
in a microprocessor-based digital flight control system, and flight
tests are conducted using Princeton University's Variable-Response
Research Aircraft The control system, entitled CAS-4, offers four
combinations of control direct (unaugmented) control. Type
0 control with both roll rate/sideslip angle and roll rate/lateral
acceleration command combinations, and Type 1 control with
roll rate/sideslip angle command Ground-based hybrid simulation
and flight tests results show that major closed-loop response
features are unaffected by the choice of sampling rate when

sampled-data regulator is used Consequently, much lower
sampling rates than would normally be expected can be used
when control laws are derived in this manner (a sampling rate
of 10 sps is primarily used in this investigation, though lower
sampling rates are investigated as well) The results derived
through this investigation and presented herein provide addi-
tional evidence that digital flight control through modern control
theory will be a practical way of implementing flight control
systems in future high performance aircraft GRA

N82-27322# Systems Research Labs . Inc . Dayton. Ohio
NOTES ON LATERAL-DIRECTIONAL PILOT INDUCED
OSCILLATIONS Final Report. May 1979 - May 1981
Ralph H Smith Wright-Patterson AFB. Ohio AFWAL Mar
1982 84 p refs
(Contract F33615-79-C-3620. AF Proj 2403)
(AD-A113996. AFWAL-TR-81-3090) Avail NTIS
HC A05/MF A01 CSCL 05/8

A method is developed for the assessment of lateral-directional
pilot induced oscillation (PIO) tendencies The method is applicable
regardless of the flight control system mechanization The
relations between linear and non-linear system effects on the
probability or nature of PIO are discussed In its simplest form,
the method proposed for PIO assessment is very similar to methods
currently in use The principal difference is that quantitative
methods are provided for the identification of specific frequen-
cies at which appropriate stability criteria must be satisfied if
PIO is not to be a possibility Based upon analyses in this report,
the single axis, bank angle PIO is believed to be the most
commonly encountered lateral-directional PIO The possibility for
pitch only PIO in the longitudinal mode is discussed The
methods of this report are believed to apply to the study of
longitudinal PIO Author (GRA)

N82-27323# General Electric Co , Daytona Beach, Fla Space
Div
SYSTEM DESCRIPTION-AVIATION WIDE-ANGLE VISUAL
SYSTEM (AWAVS) COMPUTER IMAGE Final Report
D V Morland and F A Michler Orlando, Fla Naval Training
Equipment Center May 1981 93 p refs
(Contracts N61339-76-C-OO48. N61339-79-C-0143)
(AD-A111800. NAVTRAEQUIPC-76-C-0048-1) Avail NTIS
HC A05/MF A01 CSCL 05/9

This report provides an overall description of the Aviation
Wide Angle Visual System (AWAVS) Computer Image Generator
(CIG) System installed at the Naval Training Equipment Center
in Orlando. Florida The report includes descriptions of system
functions and capabilities, system hardware and new technology
features incorporated in the CIG System design This revised
report includes descriptions of additions to original CIG which
are identified by margin bars Also, the AWAVS name has been
changed to Visual Technology Research Simulator, VTRS

Author (GRA)

N82-27324| Canyon Research Group. Inc. Westlake Village.
Calif
REPORTS BY SYSTEMS TECHNOLOGY. INC.. IN SUPPORT
OF CARRIER-LANDING RESEARCH IN THE VISUAL
TECHNOLOGY RESEARCH SIMULATOR Interim Report.
1 May 1980 - 30 Nov. 1981
W F Jewell. H R Jex, R E Magdaleno. and R F Ringland
Dec 1981 65 p refs
(Contract N61339-78-C-0060)
(AD-A112466. TR-81-025. NAVTRAEQUIPC-78-C-0060-10)
Avail NTIS HC A04/MF A01 CSCL Ot/2

The following work was undertaken (1) Development of a
quasi-random turbulence model This model was preferred to
the one provided initially with the VTRS system because it enabled
better analysis of pilot responses to turbulence inputs The STI
model is expected to be appropriate for tasks other than earner
landings and for simulations of other aircraft types (2) Modification
of the T-2C simulation to more closely represent the A-7 and
F-18 aircraft (3) Application and evaluation of STI's Non-Intrusive
Pilot Identification Program (NIPIP). which was developed to
estimate the pilot's input-output describing function and combined
pilot-vehicle performance parameters such as crossover frequency
and phase margin by using a time domain model of the pilot
and a least-squares identification algorithm NIPIP functions in
real-time and uses a sliding time window to maintain freshness
in the data, thus time-varying characteristics in the pilot's control
strategy can be measured GRA
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N82-27325|P Army Cold Regions Research and Engineering
Lab. Hanover. N H
COLO REGIONS TESTING OF AN AIR TRANSPORTABLE
SHELTER
Stephen N Flanders Aug 1981 28 p refs
(DA Proj 4A7-62730-AT-42)
(AD-A107131. CRREL-81-16) Avail NTIS HC A03/MF A01
CSCL 13/13

An air-transportable shelter designed and built at CRREL
for use in cold regions underwent testing in Hanover. New
Hampshire, and Ft Greely. Alaska The shelter demonstrated
some of its capabilities for mobility by being towed for more
than 60 miles behind various vehicles and by being transported
on a C-130 cargo airplane, a CH-47 helicopter, and a trailer
truck The shelter proved to be very easy for a crew of two to
four to set up in all weather conditions including -40 F cold
However, the gasoline-powered generator, which was a source
for space heat as well as electricity, functioned very poorly
Overall, the prototype successfully demonstrated qualities of
self-reliance, ease of operation and thermal efficiency

Author (GRA)

N82-27326| Florida Univ . Gainesville Dept of Environmental
Engineering Sciences
FIELD TEST OF AN IN STACK DIFFUSION CLASSIFIER
ON AN AIRCRAFT ENGINE TEST CELL Final Report.
Jun. - Dec. 1980
Dale A Lundgren and Brian J Hausknecht Tyndall AFB. Fla
Air Force Engineering and Services Center Apr 1981 40 p
(Grant EPA-R-805762-02-2, AF Proj 1900)
(AD-A113811. AFESC/ESL-TR-81-21) Avail NTIS
HC A03/MF A01 CSCL 14/2

An m-stack diffusion classifier was field tested at Tyndall
Air Force Base. Florida Particle size distribution measurements
were made on the exhaust stream from the engine test cell
while running a J75-P17 jet engine Samples were collected at
the test cell exhaust plane using a University of Washington in
stack cascade impactor followed, in series, by an in stack diffusion
classifier being developed at University of Florida In addition,
total paniculate samples were obtained using absolute filters to
determine paniculate mass concentration in the exhaust gases
Opacity readings of the plume were also taken during sampling
The procedures to collect significant data and the general problems
encountered to generate a reasonable estimate of jet exhaust
aerosol size distribution using a diffusion classifier are described
in this report Author (GRA)

N82-27411# Lockheed Missiles and Space Co. Palo Alto. Calif
PANEL OPTIMIZATION WITH INTEGRATED SOFTWARE
(POIS). VOLUME 2. USER INSTRUCTIONS: ECHO AND
RRSYS Final Report. Jun. 1976 - Oct. 1980
P Stern. B 0 Almroth. and P Stehlm Wright-Patterson AFB.
Ohio AFWAL Mar 1981 135 p refs
(Contract F33615-76-C-3105. AF Proj 2307)
(AD-A1 12224. AFWAL-TR-81-3073-Vol-2) Avail NTIS
HC A07/MF A01 CSCL 01/3

Optimization of structural panels with respect to bifurcation
buckling constraints tends to lead to imperfection sensitive panels
The panels may not represent least weight configurations if the
influence of always present geometrical imperfections are taken
into account A software package, POIS (Panel Optimization with
Integrated Software) was developed in response to this problem
Here user instructions are presented for Computer Program ECHO
and RRSYS which are part of the POIS system ECHO is a
collection of computer programs for least weight design of
stiffened structural panels subjected to multiple combinations of
inplane loads ECHO includes program modules for optimization
of perfect panels and nonlinear static stress analysis of panels
with random imperfections The optimization problem is carried
out as a constrained function minimization problem in which
buckling loads, stress, and strain may be constraints RRSYS is
a program system for the nonlinear analysis of elastic structures
by means of the Rayleigh-Ritz method RRSYS is designed to
analyze such diverse structural phenomena as collapse, linear
and nonlinear bifurcation, vibrations and transient dynamic
response Author (GRA)

N82-27434# Exxon Research and Engineering Co, Linden, N J
Corporate Research-Technology Feasibility Center
RADIATION/CATALYTIC AUGMENTED COMBUSTION
Final Report. 1 Jun. 1977 - 28 Feb. 1981

Moshe Lavid Jul 1981 40 p refs
(Contract F49620-77-C-0085, AF Proj 2308)
(AD-A112376. AFOSR-82-0132TR) Avail NTIS
HC A03/MF A01 CSCL 21/2

Two techniques for extending aircraft operational range are
reported They are radiative and catalytic augmentation techniques
to enhance combustion initiation and reaction kinetics which
restrict combustor operation via limits on flammability, flame
propagation, ignition and stability Both techniques demonstrated
the capability to enhance combustion processes and to broaden
normally encountered stability limits The radiative technique under
laboratory static conditions successfully ignited fuel air mixtures,
and enhanced combustion processes, utilizing pulsed and
continuous VUV light souces Similarly, the catalytic technique
provided efficient combustion under normally difficult fuel lean,
low temperature, conditions A complementary effort involves
the development of analytical capability required for modeling
the radiative and catalytic techniques Radiative ignition and
combustion enhancement tests were performed on gaseous
mixtures under various static conditions Successful radiative
ignitions were obtained with pulsed and continuous VUV/UV light
sources GRA

N82-27436# Naval Postgraduate School. Monterey. Calif Dept
of Aeronautics
MODELING SOLID-FUEL RAMJET COMBUSTION IN-
CLUDING RADIATION HEAT TRANSFER TO THE FUEL
SURFACE Interim Report
Michael E Metochianakis (Greek Air Force), William V Goodwin,
Un Katz, and David W Netzer Aug 1981 50 p refs
(AD-A107441. NPS67-81-012) Avail NTIS
HC A03/MF A01 CSCL 21/5

Radiation heat transfer from soot in the flame zone to the
fuel surface of a solid fuel ramjet was incorporated into an
existing two-dimensional computer code Improved prediction of
the fuel regression pattern was obtained Near-wall temperature
measurements indicated that the model predicts too much
turbulent mixing near the fuel surface Author (GRA)

N82-27506# Naval Air Development Center Warmmster, Pa
Aircraft and Crew Systems Technology Directorate
CORROSION TESTS WITH MIL H 83282 AND MIL H 6083
AIRCRAFT HYDRAULIC FLUIDS Final Report
Alfeo A Conte, Jr 25 Jan 1982 12 p
(WF6154200)
(AD-A112437 NADC-81301-60) Avail NTIS
HC A02/MF A01 CSCL 11/8

Corrosion tests were performed to determine whether
MIL-H-83282 hydraulic fluid could be used in place of MIL-H-
6083 preservative fluid in Intermediate Maintenance Activity (IMA)
and NAVAIREWORKFAC hydraulic test stands The results
presented in this report show that MIL-H-83282 can not be
considered as a suitable alternative fluid Author (GRA)

N82-27612# Dayton Univ , Ohio Research Inst
EVALUATION OF PLASMA SOURCE SPECTROMETERS
FOR THE AIR FORCE OIL ANALYSIS PROGRAM Interim
Report. 30 Aug. 1977 - 30 Sep. 1980
Wendell E Rhine. Costandy S Saba. Robert E Kauffman. John
R Brown, and Patricia S Fair Wright-Patterson AFB, Ohio
AFWAL Feb 1982 354 p refs
(Contract F33615-76-C-5312 AF Proj 2303)
(AD-A113809 AFWAL-TR-82-4017) Avail NTIS
HC A16/MF A01 CSCL 14/2

An investigation was conducted in order to evaluate two
plasma source emission spectrometers for use in the Air Force
Oil Analysis Program (OAP) The high temperatures of the plasma
sources were expected to improve the Oil Analysis Program's
capability to analyze wear metal participates The work is
presented in two phases Phase I of the work dealt with
determining the capabilities of the two plasma instruments as
well as the currently used OAP spectrometers During this phase
of the work the sample introduction systems were identified as
the reason each instrument could not detect particles larger than
3-10 Microns Phase 2 of the work dealt with optimizing the
sample introduction systems so that particles could be more
efficiently transported where they could be analyzed The improved
systems were capable of analyzing particles as large as
14-20 Microns GRA
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N82-27519*# National Aeronautics and Space Administration
Lewis Research Center, Cleveland. Ohio
EFFECT OF SOME NITROGEN COMPOUNDS THERMAL
STABILITY OF JET A
Albert C Antoine Jun 1982 20 p refs
(NASA-TM-82908. NAS 11582908) Avail NTIS
HC A02/MF A01 CSCL 21 D

The effect of known concentrations of some nitrogen
containing compounds on the thermal stability of a conventional
fuel, namely. Jet A was investigated The concentration range
from 001 to 0 1 wt% nitrogen was examined Solutions were
made containing, individually, pyrrole, indole. quinolme, pyndine.
and 4 ethylpyndme at 001. 003. 006. and 0 1 wt% nitrogen
concentrations in Jet A The measurements were all made by
using a standard ASTM test for evaluating fuel thermal oxidation
behavior, namely, ASTM 03241, 'thermal oxidation stability of
turbine fuels (JFTOT procedure)' Measurements were made at
two temperature settings, and 'breakpoint temperatures' were
determined The results show that the pyrrole and indole solutions
have breakpoint temperatures substantially lower than those of
the Jet A used S L

N82-27523# Amoco Oil Co. Naperville, III Research and
Development Dept
EVALUATION OF HYDROCRACKING CATALYSTS FOR
CONVERSION OF WHOLE SHALE OIL INTO HIGH YIELDS
OF JET FUELS Final Report. Dec 1979 - Oct. 1981
A M Tait and A L Hensley Wright-Patterson AFB. Ohio AFWAL
Oct 1981 196 p refs
(Contract F33615-79-C-2095, AF Proj 3048)
(AD-A1 12820 M81-65 AFWAL-TR-81-2098) Avail NTIS
HC A09/MF A01 CSCL 21/4

A catalyst development and screening program has led to a
formulation capable of upgrading whole shale oil into high yields
of military jet fuel in a single operation The catalyst is multifaceted
in its functionality in that it sequentially saturates, demtrogenates.
and hydrocracks the feedstock in the presence of high levels of
contaminants, such as organic nitrogen compounds and ammonia
while maintaining a high selectivity towards jet-fuel, boiling range
material The catalyst, developed by optimization of both chemical
and physical properties, consists of 1 5% cobalt oxide, 10%
chromium oxide, and 15% molybdenum oxide on a support of
50% ultrastable molecular sieve in alumina The effectiveness of
the catalyst for the direct upgrading of an Occidental whole
shale oil was demonstrated in a 100-day test The feed, containing
approximately 15 weight percent material boiling within the range
for JP-4 and containing 13000 ppm nitrogen, was upgraded to
a water-white product containing 1 to 3 ppm nitrogen and
approximately 75% JP-4 material The hydrogen consumption
required for this level of upgrading and conversion was ap-
proximately 1800 SCFB The catalyst developed represents an
advance in shale oil upgrading technology over more conventional
petroleum-based technology Author (GRA)

N82-27524# Simmonds Precision Products. Inc. Vergennes,
Vermont
COMMERCIAL AIRCRAFT AIRFRAME FUEL SYSTEMS
SURVEYS Interim Report. Oct. 1980 - Oct. 1981
P G Weitz Atlantic City FAA Feb 1982 55 p refs
(Contract DTFA03-80-C-0080)
(AD-A112241 E-2304 FAA-CT-82/12) Avail NTIS
HC A04/MF A01 CSCL 20/4

A selection of commercial aircraft airframe fuel systems has
been studied to determine areas where incompatibility with
antimisting kerosene fuel (AMK) may exist Incompatibility can
be due to reduced fuel system component performance with
AMK or shear degradation of the AMK by the fuel system
components Survey results, to date, indicate that potential
component performance problems with AMK are more significant
than loss of AMK flammability protection due to shear degradation
Components of interest include ejector pumps, fuel filters, and
auxiliary power units The solubility of water in AMK and its
effect on fuel system performance under actual operating
conditions is also of major importance Author (GRA)

N82-27527# Naval Postgraduate School. Monterey. Calif
AN INVESTIGATION OF ENGINE AND TEST CELL OPERA-
TING CONDITIONS ON THE EFFECTIVENESS OF SMOKE
SUPPRESSANT FUEL ADDITIVES M.S. Thesis
Donald Wendell Thornburg Dec 1981 103 p refs
(Contract N6237681-WR-00014)
(AD-A112800) Avail NTIS HC A06/MF A01 CSCL 13/2

Tests were conducted in a one-eighth scale turbojet test
cell with a ramjet type combustor to investigate the effects of
fuel additives on smoke reduction Particle size and mass
concentrations were determined at the engine and stack exhaust
using three wavelength optical detector systems Particulate
samples were also collected at the engine exhaust and analyzed
with a scanning electron microscope Combustor temperature
and fuel additives were found to significantly affect paniculate
mass concentrations emitted from the engine while particle size
appeared to be unaffected No significant changes in the paniculate
size or mass occurred from the engine exhaust to the stack
exhaust The optical determination of exhaust mean paniculate
size/mass concentration with three wavelength optical detector
systems appears to be a good and reasonably accurate technique
for evaluating the effects of engine and test cell operating
conditions and fuel composition changes on the emitted
participates Author (GRA)

N82-27548# National Bureau of Standards Washington. D C
HURRICANE-INDUCED WIND LOADS
Martin E Batts and Emil Simiu Aug 1981 23 p refs
(Grant NSF CEE-80-25718)
(PB82-132267. NBS-DF-81/005A) Avail NTIS
HC A02/MF A01 CSCL 13M

A computer program was developed that uses as input the
aerodynamic coefficients corresponding to eight or sixteen
compass directions and produces as output wind loads on cladding
or structural members corresponding to various mean recurrence
intervals GRA

N82-27558* National Aeronautics and Space Administration
Lyndon B Johnson Space Center. Houston. Tex
SPIRAL SLOTTED PHASED ANTENNA ARRAY Patent
Haynes Ellis. Jr. inventor (to NASA) (Rockwell International Corp .
Downey. Calif) Issued 9 Feb 1982 7 p Filed 25 Jul 1980
Supersedes N80-29543 (18 - 20. p 2685) Sponsored by
NASA
(NASA-Case-MSC-18532-1 US-Patent-4.315.266.
US-Patent-Appl-SN-172099. US-Patent-Class-343-895.
US-Patent-Class-343-789) Avail US Patent and Trademark
Office CSCL 20N

A flush mounting, cavity-backed, dual orthogonal slot antenna
for aircraft and space vehicles is described Improved radiation
pattern characteristics are obtained by making the spiral slot
pattern elliptical in the aperture plane A cavity and a flanged
aperture plate are configured such that one slot pair is orthogonal
with respect to another slot pair within the aperture plate Coaxial
split-tube baluns are used to drive the junctions between
corresponding slot pairs An optional cavity dielectric is provided
and a drive coupling arrangement includes a four port comparator
hybrid having sum and difference ports respectively, for alternate
excitation to produce a single lobe or a double lobe pattern
with null Switching apparatus is provided to connect a common
terminal to either of the ports

Official Gazette of the U S Patent and Trademark Office

N82-27561# Auburn Univ. Ala Engineering Experiment
Station
AUTOMATIC HANDOFF OF MULTIPLE TARGETS Final
Technial Report. 10 Oct. 1980 - 14 Sep 1981
J S Boland, III. H S Ranganath, and D V Satish Chandra
Redstone Arsenal. Ala Army Missile Command 14 Sep 1981
166 p refs
(Contract DAAH01-80-C-0258)
(AD-A107490, AD-E950176 DRSMI/RG-CR-81-4) Avail
NTIS HC A08/MF A01 CSCL 17/5

In order to fully utilize the potential of the 'fire and forget'
class of helicopter-borne missiles it is necessary to solve the
technical problems associated with acquiring and handing off
multiple targets from a precision pointing and tracking system
(PTS) to several missile seekers simultaneously or almost so in
a short period of time The multiple target problem is that of
locating targets and missile seeker aim points within the PTS
field of view, deciding which target is to be assigned to each
missile, generating error signals to the torquers in order to slew
the missile LOS such that its assigned target is in the center of
its FOV, and initiating automatic seeker tracking The task of
locating a given smaller image within a larger image is known
as 'image registration A detailed comparison of the important
multiple image registration methods based on the number of
arithmetic operations for software implementation and the
complexity of hardware for real time implementation is presented
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New methods of accomplishing multiple image registration which
are computationally more efficient than the most commonly used
template matching techniques (correlation and sequential
similarity detection algorithm) are described Several methods
are compared with respect to hardware requirements and speed
of computation Author (GRA)

N82-27573# Federal Aviation Administration. Atlantic City. N J
Technical Center
SOFTWARE FUNCTIONAL DESCRIPTION OF MASS
WEATHER DISSEMINATION SYSTEM EXPLORATORY
ENGINEERING MODEL Final Report
Louis Delemarre Feb 1982 52 p
(FAA Pro) 131-401-835)
(AD-A112706. DOT/FAA/CT-81/33. FAA-RD-82-1) Avail
NTIS HC A04/MF A01 CSCL 17/2

This report describes the Mass Weather Dissemination System
Exploratory Engineering Model software currently being evaluated
in the Flight Service Station Engineering Laboratory The object
of this effort is to investigate, through development, test and
evaluation, the application of digital technology to the dissemina-
tion of meteorological and aeronautical information The prototype
model is a fully-automated system designed to transfer a significant
amount of workload from the flight service station specialist to
system hardware/software in order to provide Detter service to
the flying public Author (GRA)

N82-27588|f Ball Aerospace Systems Div . Boulder. Colo
ADVANCED MICROSTRIP ANTENNA DEVELOPMENTS.
VOLUME 2: MICROSTRIP GPS ANTENNAS FOR GENERAL
AVIATION AIRCRAFT Final Report. Apr. 1979 - Jun. 1980
Gary G Sanford and Brian D Gross Mar 1982 48 p
(Grant DOT-TSC-1397-1)
(AO-A113620. FAA-EM-80-12-2. TSC-FAA-80-15-Vol-2) Avail
NTIS HC A03/MF A01 CSCL 09/5

This report describes the application of microstrip antenna
technology to the design of general aviation (G/A) aircraft
antennas for use with the Global Positioning System (GPS) For
most G/A aircraft, only single frequency operation will be
required However, air-carrier and some large corporate aircraft
may make use of dual-frequency operation For this reason, some
dual-frequency designs have been investigated The main effort
was given to the design of antennas with broad beamwidths
which could be switched or steered to compensate for aircraft
maneuvers, with the goal of maintaining near-hemispherical
carriage in flight A hybrid microstrip crossed-slot and sleeve-dipole
element used with a suitable combining network gives a
suitable, controllable broad-beam pattern This element and its
performance are described In addition, radiation patterns are
presented using scale-model aircraft and simple crossed-slot
antennas Author (GRA)

N82-276O9# Forschungsmstitut fuer Anthropotechmk, Bonn
(West Germany)
INFLUENCE OF CONTRAST ON SPATIAL PERCEPTION IN
TV DISPLAY OF MOVING IMAGES [EINFLUSS DES
KONTRASTES AUF DIE RAUMWAHRNEHMUNG BEI TV
-FLUGAUSSENSICHT- DARSTELLUNGEN]
H Heismg Sep 1981 80 p refs In GERMAN ENGLISH
summary
(FB-50) Avail NTIS HC A05/MF A01. Fachmformationszent-
rum, Karlsruhe. West Germany DM 10

A low cost visual simulation system was developed which
involves a hybrid computer controlled transformation of perspec-
tive on a raster scan TV display It is applicable to a wide
range of simulation tasks, including training and research, but is
especially useful in facilitating detection of moving objects and
reducing frame rate in RPV applications with a number of
advantages, e g . reduction of bandwidth and improved protection
against jamming Because of the perspective transformation in
TV raster scan a change of contrast can occur during the display
of moving images Therefore, it is of interest to know the effect
of this contrast change on human spatial perception The
investigations undertaken led to the conclusion that the physical
contrast in the ratio range of I II to 1 25 (by a medium illuminance
of 7 cd/sqm at the white parts of the picture) does not influence
human distance and height judgments Author (ESA)

N82-27658# Boeing Military Airplane Development. Seattle,
Wash Mechanical/ Electrical Systems Technology
PROTECTION OF ADVANCED ELECTRICAL POWER
SYSTEMS FROM ATMOSPHERIC ELECTROMAGNETIC

HAZARDS Final Report. 15 Jun. 1979 - IS Oct. 1981
David L Sommer Wright-Patterson AFB. Ohio AFWAL Dec
1981 233 p refs
(Contract F33615-79-C-2006, AF Proj 3145)
(AD-A112612, D180-26154-2, AFWAL-TR-81-2117) Avail
NTIS HCA11/MFA01 CSCL 01/3

The effects of lightning strikes on aircraft and the resulting
transients coupled onto the electrical systems were investigated
The historical background and overall scope of the study are
presented The lightning threat is defined and electrical system
math models are developed The normal design of aircraft for
inherent hardness is evaluated Wire routing, equipment location,
fiber optics, threat level comparisons and the evaluation of
specific electrical circuits are assessed The effects of using add
on protection to suppress induced transients on the electrical
system are analyzed Protection schemes include cable shielding,
linear protection devices, nonlinear protection devices and
conductive coatings applied to the aircraft skin The design guide
provides the most appropriate lightning hardening techniques is
summarized Reliability/maintainability, system safety and design
to cost considerations are discussed Protection criteria to develop
a lightning tolerant electrical system are included E A K

N82-27659# Boeing Military Airplane Development. Seattle.
Wash Mechanical/Electrical Systems Technology
PROTECTION OF ELECTRICAL SYSTEMS FROM EM
HAZARDS: DESIGN GUIDE Interim Report. Jun. 1979 -
Oct. 1981
David L Sommer Wright-Patterson AFB. Ohio AFWAL Sep
1981 211 p refs
(Contract F33615-79-C-2006)
(AD-A112707. D180-26154-3. AFWAL-TR-81-2118) Avail
NTIS HC A10/MF A01 CSCL 01/3

This report contains results of a two-phase study program
investigating the effects of lightning strikes on aircraft and the
resulting transients coupled on to the electrical systems The
design guide contains the historical background and the lighting
threat assessment in the sections 1 and 2 Section 3 of the
design guide contains the techniques for inherent hardening
against the lightning strike electromagnetic energy Section of 4
of the design guide provides two methods for evaluating electrical
systems to determine the levels of transients that can be induced
The first method allows an electrical systems designer to make
a preliminary assessment of the lightning strike threats The second
method allows a more detailed evaluation using a computer
p-ogram called PRESTO Section 5 identifies and examines the
various military specifications covering the transients that
existing electrical equipment has to withstand Using this
information, add-on protection hardware and hardening techniques
were evaluated in Sections 6 and 7 Section B provides examples
for selecting hardening techniques for advanced electrical systems
Sections 9. 10, and 11 discuss the reliability/maintainability,
system safety and Design to Cost considerations in selection of
the appropriate hardening techniques Author (GRA)

N82-27663# McDonnell Aircraft Co . St Louis, Mo Lightning-
Lab
ASSESSMENT OF LIGHTNING SIMULATION TEST TECH-
NIQUES. PART 1 Final Report. Jul. 1980 - Oct. 1981
W G Butters. D W Clifford K P Murphy, and K S Zeisel
Oct 1981 128 p refs Sponsored in part by Navy
(Contract F33615-80-C-3406. AF Proi 2402)
(AD-A112626 AFWAL-TR-81-3075-PI-1) Avail NTIS
HC A07/MF A01 CSCL 14/2

The program objective was to assess the current pulse and
shock-excitation lightning simulation test techniques The current
pulse test technique applies a pulsed current stimulus to the
test article, while the shock-excitation technique first charges
the test article to a high voltage which then produces a rapid
voltage/current pulse on the test article as the spark gap (between
the test article and the return conductors) breaks down Direct
comparisons of the induced voltage response on interior circuits
were made for the two test techniques The interior circuits
were high-impedance differential wire pairs typical of many
flight-critical in advanced aircraft The program was divided into
three tasks (1) an analytical task to model both test techniques
to provide a theoretical base, (2) comparative tests using an
aluminum cylinder and simple interior circuits that were readily
modeled, and (3) comparative tests on the flight control circuits
of a full-scale YF-16 fighter aircraft The cylinder test configuration
was modeled as two coupled transmission line circuits The
generator, cylinder, return lines, and the output configuration
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between the cylinder and the return line comprise the primary
tranmission line that interacts with an interior circuit transmission
line via aperture coupling GRA

N82-27743*# Curtiss-Wnght Corp . Wood-Ridge. NJ Rotary
Engine Facility
ADVANCED STRATIFIED CHARGE ROTARY AIRCRAFT
ENGINE DESIGN STUDY
P Badgley. M Berkowitz. C Jones. D Myers E Norwood. W
B Pratt. D R Ellis (Cessna Aircraft Corp) G Muggins (Cessna
Aircraft Corp) A Mueller (Cessna Aircraft Corp). and J H
Hembrey (Cessna Aircraft Corp) 29 Jan 1982 149 p refs
(Contract NAS3-21285)
(NASA-CR-165398. NAS 1 26 165398. CW-WR-81 021) Avail
NTIS HC A07/MF A01 CSCL 21A

A technology base of new developments which offered
potential benefits to a general aviation engine was compiled
and ranked Using design approaches selected from the ranked
list conceptual design studies were performed of an advanced
and a highly advanced engine sized to provide 186/250 shaft
Kw/HP under cruise conditions at 7620/25.000 m/ft altitude
These are turbocharged direct-m/ected stratified charge engines
intended for commercial introduction m the early 1990's The
engine descriptive data includes tables, curves, and drawings
depicting configuration, performance, weights and sizes, heat
rejection ignition and fuel injection system descriptions, mainte-
nance requirements, and scaling data for varying power An
engme-airframe integration study of the resulting engines in
advanced airframes was performed on a comparative basis with
current production type engines The results show airplane
performance costs noise & installation factors The rotary-engmed
airplanes display substantial improvements over the baseline,
including 30 to 35% lower fuel usage ARM

N82-27784# Systems Research Labs. Inc. Dayton. Ohio
Research Applications Div
MECHANICAL PROPERTY CHARACTERIZATION AND
MODELING OF STRUCTURAL MATERIALS Final Report.
Jun, 1979 - May 1981
Noel E Ashbaugh. Henry L Bernstein. Bhaskar Majumdar. and
Jalees Ahmad Wright-Patterson AFB, Ohio AFWAL Feb 1982
132 p refs
(Contract F33615-79-C-5025. AF Proj 2307)
(AD-A113841. SRL-9799 AFWAL-TR-81-4187) Avail NTIS
HC A07/MF A01 CSCL 11/4

The crack growth behavior of engine disk nickel base
superalloys operating m the temperature range 538-760 C was
investigated The effects of sustained load upon crack growth,
crack growth in deleterious environments, and crack initiation
and growth of short cracks were emphasized Crack growth rate
models were developed based upon experimental results and
upon analytical characterization of fundamental processes which
occur during crack growth Mechanical property data were
generated from tests including umaxial tension compression, bend,
creep fatigue, low cycle fatigue crack initiation, sustained load
crack growth, and fatigue crack growth The materials tested
included nickel base superalloys. titanium, aluminum, and other
structural materials GRA

N82-27864# Ministry of the Environment, Ottawa (Ontario)
Pollution Control Branch
TRANSPORTATION NOISE, ITS IMPACT. PLANNING AND
REGULATION
J Manuel 1981 19 p refs Presented at the Intern Symp
on Transportation Noise. Pretoria 21-23 Oct 1981
(S-258) Avail NTIS HC A02/MF A01

Examples of the effects transportation noise has on communi-
ties are provided Recent work in noise pollution m Canada is
highlighted National policies were examined and regulations were
reviewed T M

N82-27865# Airbus Industrie. Blagnac (France) Acoustics
Dept of Aerospatiale
AIRBUS INDUSTRIE AND COMMUNITY NOISE
J Chausonnet 1981 35 p Presented at the Intern Symp on
Transportation Noise. Pretoria 21-23 Oct 1981
Avail NTIS HC A03/MF A01

The contributions of the total noise perceived outside an
aircraft during takeoff and landing by the engine and the
aerodynamics of the aircraft are considered The reduction of
engine noise by design, the location of the engine and acoustic

treatment of the nacelles is discussed Aerodynamic noise
reduction is considered in terms of aircraft design, operational
procedures, and aircraft weight A noise measuring facility used
for checking operational procedures and measuring noise levels
is described Author

N82-27869# Air Force Inst of Tech . Wright-Patterson AFB.
Ohio
CONTROL OF AIR POLLUTION FROM AVIATION: THE
EMISSION STANDARD SETTING PROCESS PhD Thesis
Dennis Freeman Naugle 1981 260 p refs
(AD-A107435 AFIT-CI-81-26D) Avail NTIS
HC A12/MF A01 CSCL 01/2

The potential effects of aviation on ambient air quality with
special emphasis on the requirement and techniques for setting
aviation control standards are discussed A logical framework
called the 'hypothesis decision model' was developed It offers
a structured way of dealing with complex issues Application of
the model focuses on aircraft sources but a generic version is
also proposed Adoption would explicitly document the manner
that technical evidence is considered in a variety of decisions
concerning the establishment of emission standards Author

N82-2790O# Ohio State Univ . Columbus Dept of Geodetic
Science and Surveying
THE EARTH'S GRAVITY FIELD TO DEGREE AND ORDER
180 USING SEASAT ALTIMETER DATA. TERRESTRIAL
GRAVITY DATA AND OTHER DATA
Richard H Rapp Hanscom AFB. Mass AFGL Dec 1981
58 p refs
(Contract F19628-79-C-0027. AF Proj 2309)
(AD-A1 13098, DGS-322. SCIENTIFIC-12. AFGL-TR-82-0019)
Avail NTIS HC A04/MF A01 CSCL 08/14

The spherical harmonic expansion of the Earth's gravitational
field has been obtained to degree 180 by combining several
sources of data The first data set was an a priori set of potential
coefficients to degree 36 based on number of recent solutions
including a substantial of resonance terms A second data set
was a 1 x 1 deg anomaly field derived from the SEASAT data
set. while the third data set was an updated 1 x 1 deg terrestrial
field The last two fields were combined into one set containing
56761 1 x 1 deg values The remaining values were computed
from the a priori potential coefficients A rigorous combination
solution was not carried out Instead all anomalies were weighted
in such a way that the normal equations were diagonal The
results of the adjustment were 64800 1 x 1 deg anomalies
that were expanded into spherical harmonics using the optimum
quadrature procedure developed by Colombo Accuracy estimates
for each coefficient were obtained considering noise propagation
and sampling error caused by the finite block size in which the
anomalies are given The percentage error of the solution reaches
100% near degree 120 The coefficients and their accuracy to
degree 50 are listed in an appendix GRA

N82-27924# Federal Aviation Administration. Atlantic City N J
TEST AND EVALUATION OF THE AIRPORT RADAR WIND
SHEAR DETECTION SYSTEM Final Report, Mar 1978 -
May 1981
Dommick L Offi. William Lewis, Tai Lee, and Alfred DeLaMarche
Feb 1982 39 p refs
(FAA Proj 022-242-830)
(AD-A1 12663 DOT/FAA/CT-81/63, FAA-RD-81-85) Avail
NTIS HC A03/MF A01 CSCL 17/9

A wind shear detection system developed to operate with
airport surveillance radar ASH-18) was installed and tested Initial
tests consisted of hardware and software shakedown and
feasibility determinations Second phase tests compared radar
with aircraft and tower winds, evaluated the wind shear
measurement capability under various weather conditions, and
investigated the effectiveness of a simple two azimuth pointing
strategy Final efforts consisted of observations in all weather
regimes and tests of a modified velocity azimuth display (VAD)
and a glide slope scan Results showed the system was compatible
with and operate satisfactorily with the ASR-8 The processing
and spectral display of clear air and precipitation returns is feasible
The accuracy of agreement, between radar measured winds and
components of the aircraft measured winds in both radially oriented
flights and runway offset flights using a two azimuth pointing
technique a glide slope scan, and a modified VAD was
examined GRA
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N82-28007# McDonnell-Douglas Electronics Co St Charles
Mo
ADVANCED TRAINING TECHNIQUES USING COMPUTER
GENERATED IMAGERY Annual Technique Report. 16 May
1980 - 15 Jul 1981
D Hauck and D Soblitz 15 Sep 1981 74 p refs
(Contract F49620-79-C-0067. AF Proj 2313)
(AD-A111979 MDC-M3026. AFOSR-82-0160TR) Avail NTIS
HC A04/MF A01 CSCL 05/9

Aircraft simulator systems have been primarily designed as
substitutes for actual aircraft The computer generated imagery
of these systems provides the flexibility to enhance training in
ways that cannot be done in the real world The thrust of this
research is to conceive and demonstrate training approaches to
take advantage of this flexibility as a step towards reducing
pilot combat attrition and increasing readiness Two broad
categories of techniques are available to us (1) synthesizing
tasks that are untrainable in aircraft during peacetime but are
required during combat and (2) application of teaching/learning
methods unavailable in aircraft Exploratory testing has begun
on numerous techniques A VITAL IV computer generated image
(CGI) system has been used for testing and demonstration

Author (GRA)

N82-28016jji Honeywell Systems and Research Center,
Minneapolis. Minn Operations Training Div
COMPUTER IMAGE GENERATION ADVANCED VISUAL/
SENSOR SIMULATION Final Report
David Serreyn and David Duncan Brooks AFB Texas AFHRL
Oct 1981 51 p refs
(Contract F33615-80-C-0006 AF PrO| 6114)
(AD-A107098. AFHRL-TP-81-23) Avail NTIS
HC A04/MF A01 CSCL 14/5

This study investigated developed, and evaluated various
Computer Image Generation (CIG) techniques to overcome the
qualitative limitations of current CIG imagmery produced by
edge-based systems The study concluded with an integration
of techniques into a system concept This report describes the
techniques investigated, the system concept developed, and the
general hardware implementations which are useful for cost/
benefit tradeoffs The system concept presented is based on the
use of textured terrain for realistic simulation In areas where
the technique was for training effectiveness and an algonthmically
unified system The approach also involves the display of terrain
as curved surfaces represented by bicubic splines Author (GRA)

N82-28044# Transportation Systems Center, Cambridge. Mass
AN ANALYSIS OF SELECTED ENHANCEMENTS TO THE
EN ROUTE CENTRAL COMPUTING COMPLEX Final Report.
May - Sep. 1981
William Broadley. Harvey Freeman. James Oiesen. Ronald
Rutledge and Kenneth Thurber Washington Sep 1981 105 p
refs
(AD-A1 13575. DOT-TSC-FAA-81-20) Avail NTIS
HC A06/MF A01 CSCL 09/2

This report analyzes selected hardware enhancements that
could improve the performance of the 9020 computer systems,
which are used to provide en route air traffic control services
These enhancements could be implemented quickly, would be
relatively inexpensive, and would provide a solution to the
short-term but not the long-term problems that the system faces
Three memory enhancements are discussed First, the storage
element (SE) memory boxes could be replaced Second, the
memory stacks in the SE's could be replaced Third, the memory
stacks in the input-output control elements (lOCE's) could be
replaced Three processor enhancements are discussed First, the
processors in the compute elements (CE's) could be sped up
Second, the processors in the lOCE's could be sped up Third,
the CE's could be replaced GRA

N82-28134*# Stanford Umv . Calif Joint Inst for Aeronautics
and Acoustics
THE ANNOYANCE OF IMPULSIVE HELICOPTER NOISE
Final Report. Jan. - Dec 1981
K Karamcheti Dec 1981 27 p refs
(Grant NAG1-17)
INASA-CR-169123 NAS 1 26 169123) Avail NTIS
HC A03/MF A01 CSCL 20A

A total of 96 impulsive and non-impulsive sounds were rated
for annoyance by 10 subjects The signals had the same
amplitude spectrum with a maximum frequency of 4 75 kHz
By changing the phase of the spectral components different levels

of impulsivity were obtained The signals had coefficients of
impulsivity of 10.8, 79, and -02 respectively Further, signals
had intensity levels 89 and 95 dBA, pulse repetition rates 10 and
20 Hz. and half the signals had pink noise added at a level 12
dBA lower than the level of the sound The significant results
were The four females and six male subjects rated the impulsive
sounds respectively 37 dB less annoying and 2 6 dB more
annoying than the non-impulsive sounds Overall impulsivity had
no effect The hish pulse repetition rate increased annoyance by
22 dB Addition of pink noise increased annoyance of the
non-impulsive sounds 1 2 dB but decreased the annoyance of
the impulsive sounds 0 5 dB T M

N82-28210# Clemson Umv SC Dept of Mathematical
Sciences
LEARNING AND COSTS IN AIRFRAME PRODUCTION.
PART 1
Norman K Womer and Thomas R Gulledge. Jr (Louisiana State
Umv) Oct 1981 19 p refs Presented at the ORSA-TIMS
Joint Natl Meeting Houston, Tex . 11-14 Oct 1981
(Contracts N00014-75-C-0451 F33615-81-K51 16. NR Proj
365-049)
(AD-A112948 N131) Avail NTIS HC A02/MF A01 CSCL
05/1

In recent years there has been much interest in exploring
the impact of learning and changes in production rate on program
costs Most researchers agree that learning is an important
determinant of cost, but agreement on the cost impact of
production rate changes has been less certain Still, common
sense and economic theory suggest that production rate should
be an important determinant of cost This importance is also
suggested by the fact that cost penalties for production rate
changes now occur in some department of defense contracts
This paper does not present a theoretical justification for the
integration of learning curves with traditional neoclassical
economic theory The general theoretical framework for this paper
is published in previous reserach The purpose of this paper is
to extend the range of applicability of the general framework by
considering a previously unexplored specification In particular,
this paper explores the |0int production situation, where
learning and output are simultaneously produced, and a model
is presented that has potential application in the airframe industry
The theoretical properties of the model are explored, and a cost
minimizing solution is presented Finally, a strategy is proposed
for adapting the model to a particular airframe program

Author (GRA)
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[ A S H E PAPEB 82-GT-2U7] A82-35426

Heat transfer optimised turbine rotor blades - An
experimental study using transient techniques
[ASHE PAPEB 82-GT-304] A82-35469

Transonic wind tunnel test of a supersonic nozzle
installation
[f i lAA PAPEB 82-1015] A82-37677

Current techniques for jet engine test cell modeling
[ A I A A P4PEB 82-1272] A82-37712

General purpose research rotor
[AHS PBEPBIST 81-9] A82-37777

Effects ox wing-leading-edge modifications on a
full-scale, low-wing general aviation airplane:
Hind-tunnel investigation of
high-angle-of-attack aerodynamic characteristics

conducted in Langley 30- by 60-foot tunnel
[NASA-TP-2011 ] N82-26217

Laser anemometer measurements in an annular
cascade of core turbine vanes and comparison
with theory
[SASA-TP-2018] N82-26234

Steady, Oscillatory, and Unsteady Subsonic and
Supersonic Aerodynamics, production version 1.1
(SOUSSA-P1.1) . Volume 2: User/programmer
manual. Addendum 1: Analytical treatment of
vake influence
[SASA-TM-8«18U] N82-26236

Proceedings of the 12th Navy Symposium on
Aeroballistics, volume 1
[AD-A111763] N82-27225

XH-59A ABC technology demonstrator altitude
expansion and operational tests
[AD-A11111<»] N82-27282

A-1
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Proceedings of the 12th N a v y Symposium on
Aeroballistics, volume 2
[AD-A111783] N82-27312

iEBODYHAHIC COEFFICIENTS
Hurricane-induced wind loads

[PB82-132267] N82-275U8
AEBODINAMIC CONFIGUBATIOBS

Development of low-order model of an x-wing
aircraft by system identification
[AD-A113760] N82-27286

AEBODIHAHIC DBA6
Commercial transports - Aerodynamic design for

cruise performance efficiency
A82-35555

Supersonic cruise/transonic maneuver wing section
development study
[AD-A110686] N82-26256

AEBODINAHIC BEAT TBAHSFBB
Heat transfer measurements of a transonic nozzle

guide vane
[ASBE PAPEB 82-GT-247] A82-35426

AEBODIHAHIC INTEBFEBBBCE
Thrust reverser induced flow interference on

tactical aircraft stability and control
[ A I A A PAPEE 82-1133] A82-37693

AEBODIHiHIC LOADS
Joint Anglo-American experience of the analysis of

helicopter rotor blade pressure distribution
A82-37770

Determination of rotor wake induced empennage
airloads
[AHS PBEPBINT 81-26] A82-37796

An analytical study of turbulence responses,
including horizontal tail loads, of a control
configured jet transport with relaxed static
stability

N82-26313
Performance deterioration due to acceptance

testing and flight leads; JT90 jet engine
diagnostic program
[NASA-CE-1 65572] N82-27309

AEBODTHAflIC NOISE
On the design and test of a low noise propeller

[NASA-CB-165938] N82-27089
Airbus Industrie and community noise

N32-27865
AEBODIHAHIC STABILITY

A stage-by-stage dual-spccl compression system
modeling technique
[ASBE PAPEB 82-GT-189] A82-35394

Aerodynamic lag functions, divergence, and the
British flutter method

A82-35820
Annular wing

[NASA-CASE-FBC-11007-2] N82-26277
AEBODYNAMIC STALLIIG

The performance of centrifugal compressor channel
diffusers
[A SHE PAPEB 82-GT-10] A82-35279

Effect of the rear stage casing treatment on toe
overall performance of a multistage axial-flow
compressor
[ASHE PAPBK 82-G1-110] A82-35344

A simple system for helicopter
Individual-Blade-Control and its application to
stall flutter suppression

A82-37765
A simple system for helicopter

individual-blade-control and its application to
stall-induced vibration alleviation
[ A H S PREPRINT 81-12] A82-37785

Effects of wing-leadmj-edge modifications on a
full-scale, low-wing general aviation airplane:
Hind-tunnel investigation of
high-angle-of-attack aerodynamic characteristics

conducted in Langley 30- by 60-foot tunnel
[NASA-TP-2011 ] N82-26217

AEBODrSAMICS
CFD technology for propulsion installation design

- Forecast for the 80*s computational fluid
dynamics in aerospace applications
[ A S M E PAPEB 82-GT-21 ] A82-35289

Practical aerodynamc problems - Military aircraft
A82-35556

Air Force Academy aeronautics digest:
Spring/summer 1981
[AD-A112421] H82-27216

AEBOELASTICITI
Aerodynamic lag functions, divergence, and the

British flutter method
A82-35820

Substructure program for analysis of helicopter
vibrations
[ A H S PBEPBINT 81-24] A82-37795

Static and aeroelastic optimization of aircraft
A62-37945

Survey of active and passive means to reduce
rotorcraft vibrations

A82-37946
F-16 active flutter suppression program

A82-37947
Summary and recent results from the NASA advanced

High Speed Propeller fiesearch Program
[SASA-TH-82891] 882-26219

Steady, Oscillatory, and Unsteady Subsonic and
Supersonic Aerodynamics, production version 1.1
(SOUSSA-P1.1). Volume 2: User/programmer
manual. Addendum 1: Analytical treatment of
vake influence
[NASA-TM-84484] N82-26236

Comparison of analytical and wind-tunnel results
for flutter and gust response of a transport
wing with active controls
[NASA-TP-2010] N82-26703

AEBOHAOTICAL EN6IHBEBING
NASA research in aircraft propulsion

[ A S B E PAPEB 82-GT-177] A82-35389
Air Force Academy aeronautics digest:

Spring/summer 1981
[AD-A112421] N82-27216

A technical assessment of aeronautical engineering
in Israel
[AD-A106980] N82-27218

AEBOHAUTICS
Air Force Academy aeronautics digest:

Spnflg/summer 1981
[AD-A112421] N82-27216

Eotor fragment protection program: Statistics on
aircraft gas turbine ngme rotor failures that
occurred in U.S. commercial aviation during 1978
[NASA-CB-165388] N82-27316

AEBOSPACE EHGIHEEBIHG
Bibliography of Lewis Besearch Center technical

publications announced in 1981
[NASA-TM-82838] S82-27191

AEBOSPACE SJSTEBS
Lightning simulation and testing

A82-35733
AEBOSPACEPLAIES

A concept for light-powered flight
[ A I A A PAPEB 82-1214] A82-35067

AEBOTHBBBODYBAHICS
Small turbine engine augmentor design methodology

[ A I A A PAPEB 82-1179] A82-35044
Test facility and data handling system for the

development of axial compressors
[ASME PAPEfl 82-GT-73] A82-35322

AFTEBBOBHING
Snail turbine engine augmentor design methodology

[ A I A A PAPEB 82-1179] A82-35044
A6IHG (HATEBIALS)

Ageing of composite rotor blades
A82-37771

AGEICOLTDBAL AIECBAFT
Briefs of accidents involving aerial application

operations, U.S. general aviation, 1979
[PB82-138983] H82-27256

AH-1C BELICOPTEE
Joint Anglo-American experience of the analysis of

helicopter rotor blade pressure distribution
A82-37770

Improved methods in ground vibration testing
[AHS PBEPBINT 81-6] A82-37781

AIB CABGO
Advanced internal cargo system concept

demonstration and evaluation
[AD-A111990] N82-26282

AIB COOLISG
The effect of coolant flow on the efficiency of a

transonic HP turbine profile suitable for a
small engine
[ASHE PAPEB 82-GT-63] A82-35315

AIB DEFENSE
The PAIBIOT Badar in tactical air defense

A82-37031
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JIB PLOi
Semi-empirical analysis of liquid fuel

distribution downstream of a plain orifice
injector under cross-stream air flow
[ASBE PAPEB 82-61-16] A82-35285

Gas turbine airflow control for opt imum heat
recovery
[ A S M E PAPER 82-GT-83] A82-35329

AIB JETS
Plain-jet airblast atonization of alternative

liquid petroleum fuels under high ambient air
pressure conditions
[ASHE PAPEB 82-61-32] A82-35293

Local heat transfer to staggered arrays of
impinging circular air ]ets
[ A S M E PAPEB 82-GT-211] A82-35401

Digital spectral analysis of the noise from short
duration impulsively started jets

A82-36191
AIB LAB

The DC-10 Chicago crash and the legality of STAR 40
A82-37832

The recognition of air worthiness of aircraft -
Comments to a remarkable judicial decision

A82-38025
AIB HAVIGATIOH

Certification of an airborne Loran-C navigation
system

A82-35876
Prospects for Navsat - A future worldwide civil

navigation-satellite system
A82-36047

FAA tests on the Navstar GES Z-set
A82-37039

Joint University Program Air for Transportation
fiesearch, 1981
[NASA-CP-2224] N82-26199

PPOD programmable pilot-oriented display air
navigation

N82-26201
The P-EOD Project error detection codes

H82-26202
Investigation of air transportation technology at

Ohio University, 1981 loran
N82-26204

Loran-C plotting program for plotting lines of
position on standard charts

N82-26206
A Loran-C prototype navigation receiver for

general aviation
N82-26207

A Loran-C prototype navigation receiver for
general aviation

N82-26208
Investigation of air transportation technology at

Princeton University, 1961
S82-26212

Modification of OE-258/BBN Tactical Air Havigation
( T A C A N ) antenna group
[AD-A111680] N82-26264

AIB POLLDTION
Smoke reduction in FJR-710 turbofan engines by an

airblast combustcr
[ A S H E PAPEB 82-GT-24] A82-35290

Fuel microemulsions for jet engine smoke reduction
[ASME PAPEB 82-GT-33] A82-35294

Control of air pollution from aviation: The
emission standard setting process
[AD-A107KJ5] H82-27869

AIB PDBIFICATIOB
Small engine inlet air particle separator technology

[ASME PAPEB 82-61-40] A82-35299
AIB QUALIIY

An oxygen enriched air system for the AV-8A Harrier
[AD-A112334] N82-27239

Control of air pollution from aviation: The
emission standard setting process
[AD-A107435] N82-27869

AIB TO SURFACE HISSILES
Impact of advanced aviorics and munitions

technology on ground attack weapons systems in
night and adverse weather conditions

S82-27294
AIB TRAFFIC

Cockpit display of traffic information and the
measurement of pilot workload: An annotated
bibliography
[AD-A113637] N82-27291

Control of air pollution from aviation: The
emission standard setting process
[AD-A107435] H82-27869

AIR TBAFFIC COHXEOL
Justification for, and design of, an economical

programmable multiple flight simulator
A82-36969

Traffic flow control in the Frankfurt/Ham airport
area

A82-37526
Dynamic scheduling of runway operations

N82-26200
Comparison between the surveillance performances

of the Air Traffic Control Badar Beacon System
mode of the Mode S and the Automated Radar
Terminal System
[AD-A111733] H82-26273

Standard engineering installation package. Air
traffic radio channel control equipment: Change 1
[AD-A107150] 1182-26275

Airfield and airspace capacity/delay policy analysis
[AD-A110777] H82-26326

Marine Air Traffic Control and Landing System
(MAICALS) investigation

[AD-A107384] N82-27260
High-speed rotary printing device for air traffic

control applications: A preliminary evaluation
[AD-A107325] N82-27264

Design and implementation of efficient algorithms
for automatic determination of corrected slant
range
[AD-A112248] S82-27267

Terminal air traffic control with surveillance
data from the mode 5 system: Results of system
demonstrations to field controllers
[AD-A112632] H82-27268

AUTOPILOT: A distributed planner for air fleet
control
[AD-A107139] 882-27269

Marine Air Traffic Control and Landing System
(BE1CALS) investigation
[AD-A113047] K82-27276

An analysis of selected enhancements to the en
route central computing complex
[AD-A113575] H82-28044

AIB TBABSPOBTATI01
Investigation of air transportation technology at

Princeton University, 1981
N82-26212

Final regulatory evaluation: Metropolitan
Washington Airports Policy
[AD-A110583] N82-26324

Cold regions testing of an air transportable shelter
[AD-A107131] N82-27325

AIEBOEBE EQUIPMEHT
Airborne warning systems for natural and

aircraft-initiated lightning
482-35729

Certification of an airborne Loran-C navigation
system

A82-35876
A single-frequency aultitransmitter telemetry

technique
A82-36281

An accurate Doppler navigator with microwave
simplicity

A82-37037
Medium PBF performance analysis
Pulse-Bepetition Frequency

A82-37378
Air-ground attack: Axes of research for airborne
systems

H82-27295
Protection of electrical systems from EM hazards:
Design guide
[AD-A112707] S82-27659

AIBBOBHE BADAB APPBOiCH
Beal-time simulation of an airborne radar for
overwater approaches
[NASA-CB-166293] B82-26262

AIBBOBNE/SPACIBOE«E COMPUTERS
An approach to software for high integrity
applications in aircraft gas turbine engine
control
[ASME PAPEB 82-GT-251] A82-35430

PPOD Programmable pilot-oriented display air
navigation

N82-26201
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A floating-point/multifle-precision processor for
airborne applications
[N4SA-IH-81*252] N82-26289

40TOPILOT: A distributed planner for air fleet
control
[AD-A107139] N82-27269

Pave Hover aided integrated strike avionics system
N82-27298

ilBCBAPT ACCIDEIT I1VESTIGATION
Briefs of accidents involving gliders, U.S.

general aviation, 1979
[PB82-139015] N82-27258

AIRCRAFT ACCIBESTS
Tne DC-10 Chicago erasa and the legality of SFAR 10

A82-37832
The recognition of air worthiness of aircraft -

Comments to a remarkable judicial decision
A82-38025

Update of the summary report of 1S77-1978 task
force on aircrew workload
[AD-A112547] N82-26258

Proposed research tasks for the reduction of human
error in naval aviation mishaps
[AD-A112339] N82-27241

Cabin safety in large transport aircraft
[PB82-129297] N82-27244

Briefs of accidents, involving corporate/executive
aircraft, D.S. general aviation, 1979
[PB82-138967] N82-27245

Briefs of accidents involving missing and missing
later recovered aircraft, U.S. general aviation,
1979
[PB82-138959] N82-27246

Briefs of accidents involving alcohcl as a
cause/factor, D.S. general aviation, 1979
[PB82-138942 ] N82-27247

Briefs of fatal accidents involving weather as a
cause/factor, D.S. general aviation, 1979
[PB 82-1389 34] N82-27248

Briefs of accidents involving rotorcraft, 0.5.
general aviation, 1979
[PB82-138926] N82-27249

Briefs of accidents involving turbine powered
aircraft, DS general aviation, 1979
[PB82-138918] N82-27250

Briefs of accidents involving midair collisions:
D.S. general aviation, 1979
[PB82-138900] N82-27251

Listing of aircraft accidents/incidents by make
and model, D.S. civil aviation, 1S79
[PB82-138892] N82-27252

Annual review of aircraft accident data: D.S. air
carrier operations, 1979
[PB82-134339 ] N82-27253

Briefs of fatal accidents involving fixed-wing
multi-engine aircraft, D.S. General Aviation, 1979
[PB82-139007] N82-272S4

Briefs of accidents involving computer air
carriers and on-demand air taxi operations, D.S.
general aviation, 1979
[PB82-138991] N82-27255

Briefs of accidents involving aerial application
operations, D.S. general aviation, 1979
[PB 82-1389 83] N82-27256

Briefs of accidents involving amateur/home built
aircraft, D.S. general aviation, 1979
[PB82-138975] N82-27257

Briefs of accidents involving gliders, U.S.
general aviation, 1979
[PB82-139015] N82-27258

AIRCEAFT ANTENNAS
Elevation plane analysis of on-aircraft antennas

[AD-A112373] N82-26554
Spiral slotted phased antenna array

[NASA-CASE-MSC-18532-1] N82-27558
Advanced microstrip antenna developments. Volume

2: Hicrostrip GPS antennas for general aviation
aircraft
[AD-A113620] N82-27588

AIBCBAFT APPEOACH SPACING
Traffic flow control u the Frankfurt /Main airport

area
A82-37526

Dynamic scheduling of runway operations
N82-26200

Airfield and airspace capacity/delay policy analysis
[AD-A110777] N82-26326

AIBCBAFT CABBIEBS
Reports by Systems Technology, Inc., in support of

carrier-landing research in the visual
technology research simulator
[AD-A112466] N82-27324

AIBCBAFT COMMUNICATIOI
Implementing aircraft identification schemes by

public key cryptosystems
A82-37381

A comparative study of narrowband vocoder
algorithms in Air Force operational environments
using the Diagnostic Bhyme Test
[AD-A112053] S82-26546

Attack and en route avionics for in-weather
operations

H82-27300
AIBCBAFT COMPARTMENTS

Flight demonstration of an integrated floor/fuel
isolation system
[AHS PBEPB1NT 81-16] A82-37788

A research program to reduce interior noise in
general aviation airplanes. Influence of
depressunzation and damping material on the
noise reduction characteristics of flat and
curved stiffened panels
[NASA-CB-169035] H82-27088

Cabin safety in large transport aircraft
[PB82-1292S7] N82-27244

AIBCEAFT COSFIGOBATIOBS
Propulsion system requirements for advanced
fighter aircraft
[AIAA PAPER 82-11U3] A82-35025

CFD technology for propulsion installation design
- Forecast for the 80's computational fluid
dynamics in aerospace applications
[ASHE PAPEB 82-GT-21 ] A82-35289

NASA research in aircraft propulsion
[ASflE PAPEB 82-GT-177] A82-35389

Extension of FIO codes to transonic flow
prediction for fighter configurations

A82-35564
Applied computational transonics - Capabilities

and limitations
A82-35566

Evaluation of full potential flow methods for the
design and analysis of transport wings

A82-35567
A grid interfacing zonal algorithm for
three-dimensional transonic flows about aircraft
configurations
[AIAA PAPEB 82-1017] 482-37477

Advanced nozzle integration for air combat fighter
application
[AI4A PAPER 82-1135] A82-37694

An analytical study of turbulence responses,
including horizontal tail loads, of a control
configured jet transport with relaxed static
stability

N82-26313
AIRCBAFT COHSTBDCTION BATEBIALS

A laboratory mock-up ultrasonic inspection system
for composites

A82-35256
Material and process impact on aircraft engine
designs of the 1990's
[ASME PAPEB 82-GT-278] A82-35453

The direct effects of lightning on aircraft
482-35730

Evaluation criteria for aero engine materials
482-36065

Fabrication and test of integrally stiffened
graphite/epoxy components

A82-37071
Fuselage structure using advanced technology fiber
reinforced composites
[ NASA-C4SE-L4B-11688-1] N82-26384

Design of a data acquisition and reduction system
for fatigue testing
[AD-A110612] N82-26720

Mechanical property characterization and modeling
of structural materials for airframes and
aircraft gas turbine engines
[AD-A113841] N82-27784

AIBCBAFT CCNIBOI
Integrated aircraft avionics and powerplant
control and management systems
[ASBE PAPEB 82-GT-165] 482-35385
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Thrust reverser induced flow interference on
tactical aircraft stability and control
[AIAA PAPEB 82-1133] 682-37693

Magnetic leading reference
[HASA-CASE-LAB-12638-1] 1182-26260

Hinged strake aircraft control system
[HASA-CASE-LAB-12860-1] H82-26278

Control optimization, stabilization and computer
algorithms for aircraft applications
[HASA-CB-169015] 1182-27009

ilBCEAPT DBSI6I
Hodel test and full scale checkout of dry-cooled

jet runup sound suppressors
[AIAA PAPEB 82-1239] A82-35079

Ultralight airplanes
A82-35233

CFD technology for propulsion installation design
- Forecast for the 80's computational fluid
dynamics in aerospace applications
[ASHE PAPEB 82-61-21] A82-35289

The influence of engine characteristics on patrol
aircraft life cycle cost optimization
[ASHE PAPEB 82-61-256] A82-35433

Cycle considerations for tactical fighters in the
early 1990's
[ASHE PAPEB 82-61-259] A82-35436

Practical aerodynaoic problems - Hilitary aircraft
A82-35556

Transonic design using computational aerodynamics
A82-35560

Application of computational methods to transonic
•ing-design

A82-35561
A-7 transonic wing designs

A82-35562
A significant role for composites in

energy-efficient aircraft
A82-37065

Investigation of subsonic nacelle performance
improvement concept
[AIAA PAPEB 82-1042] A82-37676

Factors shaping conceptual design of rotary-wing
aircraft

A82-37773
Supersonic cruise/transonic maneuver wing section

development study
[AD-A110686] H82-26256

Tanker Avionics/Aircreii Complement Evaluation
(TAACE). Phase 1: Simulation evaluation.
Volume 2: Crew system design
[AD-A110954] H82-26291

Preplanned product improvement and other
modification strategies: Lessons from past
aircraft modification programs
[AD-A113599] H82-27220

Characteristics of future aircraft impacting
aircraft and airport compatibility
[HASA-TH-84476] H82-27233

AIBCBAFT DETECTION
Hultiple aircraft tracking system for coordinated

research missions
A82-35869

Electric field detection and ranging of aircraft
A82-37377

Implementing aircraft identification schemes by
public key ctyptosysterns

A82-37381
AIBCBAFT EHGIBES

Selection of a starting system for a low cost
single engine fighter aircraft
[AIAA PAPEB 82-1013] A82-34977

Evaluation of a simplified gross thrust
calculation method for a J85-21 afterburning
turbojet engine in an altitude facility
[AIAA PAPEB 82-1044] A82-34978

Ceramic component development for limited-life
propulsion engines
[AIAA PAPEB 82-1050] A82-34979

Blade loss transient dynamic analysis of
turbomachineiy
[AIAA PAPEB 82-1057] A82-34982

Analysis of two-dimensional internal flows using a
primitive-variable relaxation Navier-Stokes
procedure
[AIAA PAPEB 82-1083] A82-34998

Selecting the best reduction gear concept for
prop-fan propulsion systems
[AIAA PAPEB 82-1124] A82-35020

PHOX - The interface for engine data to AIDS
propulsion multiplexer in Aircraft Integrated
Data System
[AIAA PAPEB 82-1127] A82-35022

Charting propulsion's future - The AIES results
Advanced technology Engine Studies program

for aircraft engine design
[AIAA PAPEB 82-1139] A82-35023

A methodology for planning a cost effective engine
development for fighter aircraft
[AIAA PAPEB 82-1140] A82-35024

The F404 development program - A new approach
[AIAA PAPEB 82-1180] A82-35045

Development of engine operability
[AIAA PAPEB 82-1181] A82-35046

T700 - Hodern development test techniques, lessons
learned and results
[AIAA PAPEB 82-1183] A82-35048

Next generation trainer /NOT/ engine requirements
- An application of lessons learned
[AIAA PAPEB 82-1184] A82-35049

Characteristics of a side dump gas generator ramjet
[AIAA PAPEB 82-1258] A82-35089

Ultralight airplanes
A82-35233

Dry friction damping mechanisms in engine blades
[ASHE PAPEB 82-GT-162] A82-35383

The influence of Coriolis forces on gyroscopic
motion of spinning blades
[ASHE PAPEB 82-6T-163] A82-35384

HC and CO emission abatement via selective fuel
injection
[ASHE PAPEB 82-61-178] A82-35390

A stage-by-stage dual-spool compression system
modeling technique
[ASHE PAPEB 82-6T-189] A82-35394

Aeropropulsion research for the D.S. Army
[ASHE PAPEB 82-6T-203] A82-35398

Acguisition of F-100/3/ high pressure compressor
entrance profiles
[ASHE PAPEB 82-61-215] A82-35402

Advanced turboprop engines for long endurance
naval patrol aircraft
[ASHE PAPEB 82-GT-217] A82-35404

An approach to software for high integrity
applications in aircraft gas turbine engine
control
[ASHE PAPEB 82-61-251] A82-35430

The influence of engine characteristics on patrol
aircraft life cycle cost optimization
[ASHE PAPEB 82-61-256] A82-35433

Performance improvement features of General
Electric turbofan engines
[ASHE PAPEB 82-6T-270] A82-35446

Interim review of the Energy Efficient Engine /E3/
Program
[ASHE PAPEB 82-GT-271J A82-35447

NASA ECI programs - Benefits to Pratt and ihitney
engines
[ASHE PAPEB 82-61-272] A82-35448

Material and process impact on aircraft engine
designs of the 1990's
[ASHE PAPEB 82-61-278] A82-35453

Technology advancements for energy efficient
aircraft engines
[AIAA PAPEB 82-1051] A82-35479

Propellers c.ome full circle prop-fan
technology for aircraft fuel savings

A82-35881
Evaluation criteria for aero engine materials

A82-36065
The powerplants of the Yak-40 and H-15 aircraft

Bussian book
A82-36947

Evaluation of a oultivariable control design on a.
variable cycle engine simulation
[AIAA PAPEB 82-1077] A82-37682

Beliability design study for a fault-tolerant
electronic engine control
[AIAA PAPEB 82-1129] A82-37689

Design concepts of an advanced propulsion
monitoring system
[AIAA PAPEB 82-1130] A82-37690

Optical tip clearance sensor for aircraft engine
controls
[AIAA PAPEB 82-1131] A82-37691

A cost modeling approach to engine optimization
[AIAA PAPEfi 82-1185] A82-37698
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1IBCBAFT BQUIPHB8T SUBJECT IHDEI

Strategic materials - Technological trends
482-37972

Development potential of Intermittent Combustion
(I.e.) aircraft engines for commuter transport
applications
[NASA-TH-82869] H82-26297

NASA research in supersonic propulsion: A decade
of progress
[NASA-TH-82862] H82-26300

Life and Utilization Criteria Identification In
Design (LUCID) , volume 2
[AD-A111940] H82-26310

Research and development on wear metal analysis
[AD-A112100] N82-26446

Forecasting aircraft condensation trails
[AD-A111876] N82-26939

Aerodynamic investigations to determine possible
ice flight paths
[NASA-TH-76648] N82-27235

Briefs of accidents involving turbine powered
aircraft, OS general aviation, 1979
[PB82-138918] H82-27250

Performance deterioration due to acceptance
testing and flight loads; JT90 jet engine
diagnostic program
[NASA-CB-165572] N82-27309

Advanced stratified charge rotary aircraft engine
design study
[HASA-CB-165398] S82-27743

Mechanical property characterization and modeling
of structural materials for airframes and
aircraft gas turbine engines
[AD-A113841] N82-27784
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Ground-based sensor measurements
[AD-A113621] N82-27287

BOOIDABI LAIEB F1OB
An experimental investigation of S-duct diffusers

for high-speed propfans
[AIAA PAPEB 82-1123] A82-35019

Casing wall boundary-layer development through an
isolated compressor rotor
[ASBE PAPEB 82-GT-18] A82-35287

Secondary flows and losses in axial flow turbines
CASflE PAPEB 82-GT-19] A82-35288

Casing treatments on a supersonic diffuser for
high pressure ratio centrifugal compressors
[ASHE PAPEB 82-GT-85] A82-35331

Heat transfer optimised turbine rotor blades - An
experimental study using transient techniques
[ASBE PAPEB 82-GT-304] A82-35469

Comparison of experimental and analytical
performance for contoured endwall stators
[SASA-TM-82877] H82-26299

BOUNDABI VALUE PBOBLEHS
Approximate boundary condition procedure for the

two-dimensional numerical solution of vortex wakes
[AIAA PAPEB 82-0951] A82-37467

BDILDIHGS
STOL aircraft response to turbulence generated by

a tall upwind building
A82-35821

BIPASS BAIIO
Individual bypass throttling in fighter engines

CAIAA PAPEB 82-1285] A82-35100
Experimental performance evaluation of 'ventilated

mixers' - A new mixer concept for high bypass
turbofan engines
I A I A A PAPEB 82-1136] A82-37695

BYPASSES
Thrust reverser for a long duct fan engine for

turbofan engines
[NASA-CASB-LEB-13199-1] N82-26293

C BASD
C band spectral tracking for FH/CH altimetry

A82-37035
C-135 AIBCBAPI

Tanker Avionics/Aircrew Complement Evaluation
(TAACE). Phase 1: simulation evaluation.
Volume 1: Besults
[&D-A110956] N82-26290

Tanker Avionics/Aircrew Complement Evaluation
(TAACE). Phase 1: Simulation evaluation.
Volume 2: Crew system design
[AD-A110954] B82-26291

The Barshall Space Flight Center KC-135 zero
gravity test program for FI 1981
[HASA-TB-82476] B82-26350

CALCULUS or VABIAIIOBS
The effect of erosion wear on the vibration

characteristics of axial-turbine blades
A82-35874
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C1I4DA
Transportation noise, its impact, planning and

regulation
[S-258] 1182-27864

CUBOH
Evaluation of fuel injection configurations to

control carbon and soot formation in small GT
combustors
[AIAA PAPEB 82-1175] 482-35041

Carbon formation by the pjrolysis of gas turbine
fuels in preflame regions of gas turbine
combustors
[4SHE P4PEE 82-61-84] 482-35330

Modeling solid-fuel Baajet combustion including
radiation beat transfer to the fuel surface
[1D-4107441] H82-27436

C4BBOH FIBEB EEIHFOECED PLASTICS
Use of CGHBP in transport Carbon and Glass

Hybrid Beinforced Plastics
482-37061

CFC drive shaft and GJC coupling for the tail
rotor of the BO 105

482-37766
C1BBOB HOBOXIOB

HC and CO emission abatement via selective fuel
injection
[4SBE P4PEB 82-GT-176] 482-35390

C1SC1DE H.OB
4 comprehensive method for preliminary design

optimization of axial gas turbine stages
[4144 P4PEB 82-1264] 482-35091

4 computational design method for transonic
turbomachinery cascades
[4SHE P4PEE 82-GT-117] 482-35348

4 mixed-flow cascade passage design procedure
based on a power series expansion
[4SHE P4PEB 82-GT-121] 482-35351

An inviscid-viscous interaction treatment to
predict the blade-to-blade performance of axial
compressors with leading edge normal shock waves
[4SHE P4PEB 82-GT-135] 482-35363

The calculation of deviation angle in axial-flow
compressor cascades
[4SHE P4PEB 82-G1-230] 482-35412

Heat transfer optimise! turbine rotor blades - An
experimental study using transient techniques
[4SHE P4PEB 82-61-301] 482-35469

Aerodynamic performance of high turning core
turbine vanes in a two-dimensional cascade
[4144 P4PEB 82-1288] 482-37716

Thrust reverser for a long duct fan engine for
turbofan engines
[H4S4-C4SE-LEi-13199-1] N82-26293

Blade tip gap effects in turbomachines: 4 review
[AD-4111892] N82-26308

CASC4DB BIBD TOBHE1S
Heat transfer measurements of a transonic nozzle

guide vane
[ASHE P4EEB 82-GT-247] 482-35426

Aerodynamic performance of high turning core
turbine vanes in a tno-dimensional cascade
£4144 E4EEB 82-1288] 482-37716

C4SIHG
Influence of casing treatment on the operating

range of axial compressors
[ASHE P4PEB 82-GT-103] 482-35340

Effect of the rear stage casing treatment on the
overall performance of a multistage axial-flow
compressor
[4SHE P4PEB 82-GT-11J] 482-35344

CATALYSTS
Evaluation of hydrocracking catalysts for

conversion of whole shale oil into high yields
of jet fuels
[4D-4112820] S82-27523

CATALYTIC 4CII7III
Radiation/catalytic augmented combustion

[40-4112376] 1182-27434
CAIHODB B4I TOBBS

Justification for, and design of, an economical
programmable multiple flight simulator

482-36969
CAUSES

Briefs of accidents, involving corporate/executive
aircraft, U.S. general aviation, 1979
[PB82-138967] N82-27245

Briefs of accidents involving missing and missing
later recovered aircraft, O.S. general aviation,
1979
[PB82-138959] 1182-27246

Briefs of accidents involving alcohol as a
cause/factor, O.S. general aviation, 1979
[PB82-138942] H82-27247

Briefs of fatal accidents involving weather as a
cause/factor, O.S. general aviation, 1979
[PB82-138934] H82-27248

Briefs of accidents involving computer air
carriers and on-demand air taxi operations, O.S.
general aviation, 1979
[PB82-138991] M82-27255

Briefs of accidents involving aerial application
operations, O.S. general aviation, 1979
[PB82-138983] H82-27256

Briefs of accidents involving amateur/home built
aircraft, O.S. general aviation, 1979
[PB82-138975] N82-27257

CE1ITBIFOG4L COHPBESSOBS
The performance of centrifugal compressor channel

diffusers
[4SHE PAPEB 82-GT-10] 482-35279

Investigation of blade vibration of radial
impellers by means of telemetry and holographic
interferometry
[ASHE P4PEB 82-GT-34] 482-35295

Conversion of centrifugal compressor performance
curves considering non-similar flow conditions
[ASHE P4PEB 82-GT-42] A82-35300

Casing treatments on a supersonic diffuser for
high pressure ratio centrifugal compressors
[ASHE PAPEB 82-GT-85] 482-35331

liquid particle dynamics and rate of evaporation
in the rotating field of centrifugal compressors
[4SHE P4PEB 82-GT-86] 482-35332

The effect of inlet distortion on the performance
characteristics of a centrifugal compressor
[ASHE PAPEB 82-GT-92] 482-35335

Design and investigations of a three dimensionally
twisted diffuser for centrifugal compressors
[ASHE P4PEB 82-GT-102] 482-35339

On the performance prediction of a centrifugal
compressor scaled up
[ A S H E PAPEB 82-GI-112] A82-35345

Accuracy expectations for gas turbine and
centrifugal compressor performance testing
[ASHE PAPEB 82-GT-128] 482-35358

Effect of impeller extended shrouds on centrifugal
compressor performance as a function of specific
speed
[4SHE PAPBB 82-GT-228] 482-35411

CEB4BICS
Ceramic component development for limited-life

propulsion engines
[AIAA PAPEB 82-1050] A82-34979

Demonstration of ceramic hot-section static
components in a radial flow turbine
[ASHE PAPEB 82-GI-184] A82-35392

Ceramic components for automotive and heavy duty
turbine engines - CATE and AGT 100
[ASHE PAPEB 82-GT-253] 482-35432

Ceramic turbine housings
[ASHE PAPEB 82-GT-293] A82-35463

CBBTIFICAIIOB
Certification of an airborne Loran-C navigation

system
A82-35876

Boeing's new transports in a flight-test marathon
A82-37493

CH-47 HELICOPTEB
Flight demonstration of an integrated floor/fuel
isolation system
[AHS PBEPBIHT 81-16] A82-37788

Advanced internal cargo system concept
demonstration and evaluation
[4D-4111990] N82-26282

CBABBEL FLO!
The performance of centrifugal compressor channel
diffusers
[4SHE P4PEB 82-GT-10] 482-35279

CBBCKOOT
Hodel test and full scale checkout of dry-cooled

jet runup sound suppressors
[AIAA PAPEB 82-1239] 482-35079
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CHEHICiL COHPOSITIOH
NASA Broad Specification Fuels Combustion
Technology program - Pratt and Hhitney Aircraft
Phase I results and status
[AIAA PAPEB 82-1088] A82-34999

CHLOHIHE COHPOOBDS
Design guide for aircraft hydraulic systems and

components for use with chlorotrifluorethylene
nonflammable hydraulic fluids
[AD-A112097] S82-26283

CISC013 PEOTECTIOH
Assessment of aircraft
susceptibility/vulnerability to lightning and
development of lightning-protection design
criteria

A82-35734
CIRCUITS

A Loran-C prototype navigation receiver for
general aviation

N82-26208
ClfIL 1VIATIOH

FAA tests on the Navstar GPS Z-set
A82-37039

The DC-10 Chicago crash and the legality of SFAB 40
A82-37832

Airfield and airspace capacity/delay policy analysis
[AD-A110777] N82-26326

Symposium on Commercial Aviation Energy
Conservation Strategies, papers and presentations
[AD-A107106] N82-26490

Listing of aircraft accidents/incidents by make
and model, U.S. civil aviation, 1979
[PB82-138892] 1182-27252

Annual review of aircraft accident data: U.S. air
carrier operations, 1979
[PB82-134339] ,N82-27253

CLADDING
Hurricane-induced wind loads

[PB82-132267] H82-27548
CLASSIFICATIONS

Kovats indices as a tool in characterizing
hydrocarbon fuels in temperature programmed
glass capillary gas curcmatography. Part 1:
Qualitative identification
[AD-A111389] N82-26400

CLEAEABCES
Optical tip clearance sensor for aircraft engine

controls
[ A I A A PAPEE 82-1131] A82-37691

Blade tip gap effects in turbomachines: A review
[AD-A111892] N82-26308

CLODD GLACIATIOB
Aircraft measurements of icing in supercooled and

water droplet/ice crystal clouds
A82-36054

CLODD PHISICS
Response of cloud microphysical instruments to

aircraft icing conditions
[AD-A112317] N82-27264

CLOTTEB
The PATBIOT Radar in tactical air defense

A82-37031
CMOS

Commutated automatic gain control system
S82-26209

COBALT ALLOTS
Torsional stiffness element based on

cobalt-samarium magnets for a turn and bank
indicator
[BHFT-FB-H-81-044] N82-27292

COCKPITS
The computerized cockpit for the one-man crew

A82-36937
Advanced technology .aiid fighter cockpit design:

Shich drives which?
N82-27302

COHEEEST LIGHT
Operating manual holographic interferometry system

fo r 2x2 foot transonic wind tunnel
[NASA-CB-166344] N82-26218

COLD FLOB TESTS
The low temperature properties of aviation fuels

[ASHE PAPEB 82-GT-48] A82-35306
Cryogenic turbine testing

[ A S H E PAPEB 82-GT-113] A82-35346
Performance of multiple, angled nozzles with short

mixing stack eductor systems
[AD-A110817] H82-26302

COLD iEATBEB
Cold regions testing of an air transportable shelter

[AD-A107131] N82-27325
COLD 1EATHBB TESTS

Experiments on fuel heating for commercial aircraft
[NASA-TH-82878] N82-26483

COHBA9
Coabat survivability in the Advanced Technology

Engine Study /ATES/
[AIAA PAPEB 82-1287] A82-35101

Navstar - Global Positioning System: A
revolutionary capability

A82-37040
Aviation Hateriel Combat Beady In-Country (AHCBIC)

[AD-A107451] H82-27283
Pave Hover aided integrated strike avionics system

H82-27298
Adaptive multifunction sensor concept for

air-ground missions
H82-27299

Tactical systems approach to interdiction of 2nd
echelon moving targets using real time sensors

B82-27306
COHBOSTIOI CHAHBEBS

Energy efficient engine /E3/ technology status
[AIAA PAPEB 82-1052] A82-34980

Experimental study of the effects of secondary air
on the emissions and stability of a lean
premixed combustor
[AIAA PAPEB 82-1072] A82-34992

Numerical and experimental examination of a
prevaporized/premixed combustor
[AIAA PAPEB 82-1074] A82-34994

NASA Broad Specification Fuels Combustion
Technology program - Pratt and Bhitney Aircraft
Phase I results and status
[AIAA PAPEB 82-1088] A82-34999

Evaluation of fuel injection configurations to
control carbon and soot formation in small GT
combustors
[AIAA PAPEB 82-1175] A82-35041

Characteristics of a side dump gas generator ramjet
[AIAA PAPEB 82-1258] A82-35089

Acoustic control of dilution-air mixing in a gas
turbine combustor
[ASHE PAPEB 82-GT-35] A82-35296

The potential iopact of future fuels on small gas
turbine engines
[ASHE PAPEB 82-GT-133] A82-35362

A procedure for evaluating fuel composition
effects on combustor life
[ASHE PAPEB 82-GT-296] A82-35465

A spark ignition model for liquid fuel sprays
applied to gas turbine engines

A82-37220
Hodels for a turbulent premixed dump combustor

[ilAA PAPEB 82-1261] A82-37709
Turbulence measurements in a confined jet using a

six-orientation hot-wire probe technique
[AIAA PAPEB 82-1262] A82-37710

Proceedings of the 12th Navy Symposium on
Aeroballistics, volume 2
[AD-A111783] H82-27312

COHBOSTIOI COITBOL
Acoustic control of dilution-air mixing in a gas

turbine combustor
[ASHE PAPEB 82-GT-35] A82-35296

COHBOSTIOI BFFICIEICI
Energy efficient engine /E3/ technology status

[AIAA PAPEB 82-1052] A82-34980
numerical and experimental examination of a

prevaporized/prenixed combustor
[ A I A A PAPEB 82-1074] A82-34994

NASA Broad Specification Fuels Combustion
Technology program - Pratt and Whitney Aircraft
Phase I results and status
[AIAA PAPEB 82-1088] A82-34999

Effect on fuel efficiency of parameter variations
in the cost function for mnltivariable control
of a turbofan engine
[AD-A110614] N82-26301

Combustion behavior of solid fuel Bamjets. Volume
2: Effects of fuel properties and fuel-air
mixing on combustion efficiency
[AD-A110796] N82-26303

The Schladitz fuel injector: An initial
performance evaluation without burning
[AD-A113612] H82-27315
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Badiation/catalytic augmented combustion
[AD-1112376] H82-27434

COHBDSTIOB FBODOCXS
Hodeling solid-fuel Baa jet combustion including
radiation heajt transfer to the fuel surface
[AD-A107441] H82-27436

COHBDSTIOH STABU.ITI
Acoustic control of dilution-air nixing in a gas
turbine combustor
[ASHE PAPEB 82-GT-35] A82-35296

COHFOBT
Quantification of helicopter vibration ride
qualities

482-37767
The annoyance of impulsive helicopter noise
[HASA-CB-169123] H82-28134

COHMAHD 6DIDAHCE
A nodel for sensor-interceptor trade-off analysis
£AD-A1120U6] S82-26271

COHMBBCIAL AIBCBAFT
Technology advancements for energy efficient
aircraft engines
[AIAA PAPEB 82-1051] A82-35479

COHHBBCIAL EHEB6I
Symposium on Commercial Aviation Energy
Conservation Strategies, papers and presentations
[AD-A107106] H82-26490

COHPATIBILITI
Characteristics of future aircraft impacting
aircraft and airport compatibility
[H4S4-TM-84476] N82-27233

COMPOBEIT BELIABZIITI
Selecting the best reduction gear concept for
prop-fan propulsion systems
[AIAA PAPEB 82-1124] A82-35020

Instrument failure detection in partially
observable systems

A82-37380
Reliability design study for a fault-tolerant
electronic engine control
[AIAA PAPEB 82-1129] A82-37689

COHPOHEHTS
Efficient part removal processes from molds

A82-37097
COMPOSITE HATEBIALS

Kevlar/PHB-15 polyimide matrix composite for a
complex shaped DC-9 drag reduction fairing
[AIAA PAPEB 82-1017] 482-37678

Bibliography of Lewis Research Center technical
publications announced in 1981
[HASA-TH-82838] B82-27191

Composite flight test boom for Nomad N22B aircraft
[AEL-0086-TM] 1182-27289

COMPOSITE STBOCIOBES
A laboratory mock-up ultrasonic inspection system
for composites

482-35256
Structural dynamics of shroudless, hcllov, fan
blades with composite in-lays
[4SHE P4PEB 82-G1-284] 482-35456

Composite containment systems for jet engines
A82-37062

A significant role for composites in
energy-efficient aircraft

482-37065
E S D on composite rotor blades at Agusta

A82-37764
Ageing of composite rotor blades

482-37771
Performance of PTFE-lined composite journal bearings

[ASLI PBEPBINT 82-AM-1A-1] A82-37854
COBPBESSBD AIB

Influence of airblast atomizer design features on
mean drop size
[4144 P4PEB 82-1073] A82-34993

COHPBBSSOB BLADES
Casing vail boundary-layer development through an

isolated compressor rotor
[ASME PAPEB 82-6T-18] A82-35287

The use of performance-monitoring to prevent
compressor and turbine blade failures
[ASBE P4PEB 82-6T-66] 482-35316

Optimization of compressor vane and bleed settings
[ASHE PAPEB 82-G1-81] A82-35327

Lignid particle dynamics and rate of evaporation
in the rotating field of centrifugal compressors
[ASHE PAPEB 82-GT-86J A82-35332

An inviscid-viscous interaction treatment to
predict the blade-to-blade performance of axial
compressors with leading edge normal shock waves
[ A S M E PAPEB 82-GT-135] A82-35363

The use of optimization techniques to design
controlled diffusion compressor blading
[ASHE PAPEB 82-GT-149] A82-35373

The effect of rotor blade thickness and surface
finish on the performance of a small axial flow
turbine
[ASME PAPEB 82-GT-222] A82-35409

Blade tip gap effects in turbomachines: A review
[AD-A111892] N82-26308

Core compressor exit stage study, volume 6
[HASA-CB-165554] H82-27310

Foreign object impact design criteria, volume 2
[AD-A112701 ] H82-27313

Foreign object impact design criteria, volume 3
[AD-A112447] H82-27314

COHPBBSSOB EFFICIEICI
Test facility and data handling system for the

development of axial compressors
[ASME PAPEB 82-GT-73] 482-35322

Comprehensive analysis of an axial compressor test
with adjustable guide vanes
[ASHE PAPEB 82-GT-74] A82-35323

Optimization of compressor vane and bleed settings
[ASHE PAPBB 82-GT-81] A82-35327

Effect of the rear stage casing treatment on the
overall performance of a multistage axial-flow
compressor
[ASHE PAPEB 82-GT-110] A82-35344

Effect of impeller extended shrouds on centrifugal
compressor performance as a function of specific
speed
[ASME PAPEB 82-GT-228] A82-35411

Progress in the development of energy efficient
engine components
[ASME PAPEB 82-GT-275] 482-35450

COHFBBSSOB BOIOBS
Casing wall boundary-layer development through an

isolated compressor rotor
[4SHE P4PEB 82-GT-18] 482-35287

Comprehensive analysis of an axial compressor test
with adjustable guide vanes
[4SME PAPEB 82-GT-74] A82-35323

Performance analysis of the test results on a
two-stage transonic fan
[ASME PAPEB 82-GT-123] 482-35353

COHPBESSOBS
A stage-by-stage dual-spool compression system

modeling technigue
[ASHE PAPEB 82-GT-189] A82-35394

Blade tip gap effects in turbomachines: A review
[AD-A111892] B82-26308

COHPOTATIOHA1 FLUID DIHAHICS
Analysis of two-dimensional internal flows using a

primitive-variable relaxation Mavier-Stokes
procedure
[AIAA PAPEB 82-1083] 482-34998

Semi-empirical analysis of liquid fuel
distribution downstream of a plain orifice
injector under cross-stream air flow
[4SME P4PEB 82-GT-16] 482-35285

CFD technology for propulsion installation design
- Forecast for the 80's computational fluid
dynamics in aerospace applications
[ASME PAPEB 82-GT-21 ] A82-35289

A computational design method for transonic
turbomachinery cascades
[ASME PAPEB 82-GT-117] A82-35348

4 mixed-flow cascade passage design procedure
based on a power series expansion
[ASME PAPEB 82-GT-121] A82-35351

The calculation of deviation angle in axial-flow
compressor cascades
[ASHE PAPEB 82-GT-230] 482-35412

Transonic design using computational aerodynamics
482-35560

Application of computational methods to transonic
wing-design

482-35561
4-7 transonic wing designs

482-35562
Transonic computational experience for advanced

tactical aircraft
482-35563
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Extension of FLO codes to transonic flow
prediction for fighter configurations

482-35564
A series of airfoils designed by transonic drag

minimization for Gates learjet aircraft
A82-35565

Applied computational transonics - Capabilities
and limitations

A82-35566
Evaluation of full potential flow methods for the

design and analysis ct transport Mings
A82-35567

On the vortex flow over delta and doable-delta Kings
[AIAA PAPEB 82-0919] 482-37466

Approximate boundary condition procedure for the
two-dimensional numerical solution of vortex wakes
[AIAA PAPEB 82-0951] 482-37467

A grid interfacing zonal algorithm for
three-dimensional transonic flows about aircraft
configurations
[AIAA PAPEE 82-1017] 482-37477

Models for a turbulent premixed dump combustor
[ A I A A PAPEE 82-1261] A82-37709

Determination of rotor wake induced empennage
airloads
[AHS PBEPBINT 81-26] A82-37796

COMPDISK AIDED EESI6H
CFD technology for propulsion installation design

- Forecast for the 80's computational fluid
dynamics in aerospace applications
[ A S H E PAPEB 82-GT-21] 482-35289

On the influence of the number of stages on the
efficiency of axial-flow turbines
[ASHE PAPEB 82-GT-43] A82-35301

B 6 D on composite rotor blades at Agusta
482-37764

Helicopter design synthesis
A82-37772

Life and Utilization Criteria Identification In
Design (LUCID) , volune 1
[4D-A111939] N82-26309

COHPDXEB AIDED MANUFACTDBI1G
The DBAPO system - Materials means and logic

functions
A82-37521

COMPUTES 6BAPHICS
Justification for, and design of, an economical

programmable multiple flight simulator
A82-36969

Flight-test verification of a pictorial display
for general aviation instrument approach
[NASA-TM-83305] N82-26288

Advanced training techniques using computer
generated imagery
[AD-A111979] M82-28007

Computer image generation: Advanced visual/sensor
simulation
[AD-A107098] S82-28016

COMPUTES HETiOBKS
AUTOPILOT: A distributed planner for air fleet

control
[AD-4107139] H82-27269

COHPDTEB FBOGBABBIHG
Commutated automatic gain control system

1182-26209
A prototype interface unit for

microprocessor-based Loran-C receiver
N82-26210

The Sortie-Generation dodel system. Volume 4:
Sortie-Generation Model programmers manual
[AD-A110899] N82-26224

COHPOIEB PBOGBAHS
Optimization of compressor vane and bleed settings

[ASME PAPEE 82-G1-81] 482-35327
An approach to software for high integrity

applications in aircraft gas turbine engine
control
[ASHE PAPEB 82-GT-251] 482-35430

Formal specification and mechanical verification
of SIFT - A fault-tolerant flight control system

A82-37446
The Sortie-Generation Bodel system. Volume 1:

Executive summary
[AD-A110897] N82-26222

Life and Utilization Criteria Identification In
Design (LUCID) , volume 1
[AD-A111939] N82-26309

Life and Utilization Criteria Identification In
Design (LUCID) , volume 2
[AD-A111940] H82-26310

Bird impact analysis package for turbine engine
fan blades
[HASA-TM-82831] H82-26701

Design of a data acquisition and reduction system
for fatigue testing
[4D-A110612] H82-26720

Scenarios for evolution of air traffic control
[4D-A112566] H82-27270

Digital command augmentation for lateral
directional aircraft dynamics
[AD-A107264] 1182-27321

Panel Optimization with Integrated Software
(POIS) , Volume 2. User instructions: ECHO and
BBSIS
[AD-A112224] H82-27411

Hurricane-induced wind loads
[PB82-132267] 882-27548

Software technology transfer and export control
[AD-A106869] N82-28017

COMPUTES SISTEMS DESI6H
The computerized cockpit for the one-man crew

A82-36937
The DEAPO system - Materials means and logic

functions
482-37521

A prototype interface unit for
microprocessor-based Loran-C receiver

U82-26210
Life and Utilization Criteria Identification In

Design (LUCID) , volume 2
[AD-A111940] N82-26310

Control optimization, stabilization and computer
algorithms for aircraft applications
[N4S4-CB-169015] N82-27009

The Flight Service Automation System (FS4S) system
benchmark. Volume 1: Summary, introduction and
concepts
[PB82-143538] H82-27277

Panel Optimization with Integrated Software
(POIS), Volume 2. User instructions: ECHO and
BBSIS
[AD-4112224] H82-27411

COHPDTEB SYSTEMS PEBFOBHASCE
An analysis of selected enhancements to the en
route central computing complex
[AD-A113575] H82-28044

COHPOIEB TECHIIQDES
Practical application of a computerized flight by
flight fatigue test system

A82-37768
AUTOPILOT: A distributed planner for air fleet
control
[AD-4107139] N82-27269

Scenarios for evolution of air traffic control
[AD-4112566] H82-27270

4 planning system for F-16 air-to-surface missions
K82-27297

COHPOTEHIZBD SIHULATIOH
Application of high bypass turbofan computer

simulation to flight and test data processing
[ASHE PAPEB 82-GT-141] A82-35366

Justification for, and design of, an economical
programmable multiple flight simulator

482-36969
A cost modeling approach to engine optimization

[ A I A A PAPEB 82-1185] 482-37698
Design and evaluation of a state-feedback

vibration controller
[4HS PBEPBIBT 81-10] 482-37783

The Sortie-Generation Hodel system. Volume 1:
Executive summary
[AD-4110897] S82-26222

The Sortie-Generation Hodel system. Volume 2:
Sortie-Generation Hodel user's guide
[4D-A110898] H82-26223

The Sortie-Generation Hodel system. Volume 5:
Maintenance subsystem
[AD-A110815] N82-26225

The Sortie-Generation Hodel systen. Volume 6:
Spares subsystem
[AD-4110900] 1182-26226

Investigation of an improved structural model for
damaged T-38 horizontal stabilizer flutter
analysis using MASTB4H
[AD-A111095] H82-26316
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SUBJECT IHDBI COBLIHGS

Development of low-order model of an X-wing
aircraft by system identification
[4D-A113760] N82-27286

System Description-aviation Hide-Angle Visual
System ( A W A V S ) computer image
[AD-A111800] N82-27323

Reports by Systems Tecanology, Inc., in support of
carrier-landing research in the visual
technology research simulator
[AD-A112466] H82-27324

Influence of contrast en spatial perception in TV
display of moving images
[FB-50] N82-27609

Advanced training techniques using computer
generated imagery
[AD-A111979] 1182-28007

COHFEBBNCBS
Jet fuel from shale oil: The 1981 technology review

[4D-A111217] N82-26484
Symposium on Commercial Aviation Energy

Conservation Strategies, papers and presentations
[AD-A107106] 1182-26490

Proceedings of the 12th N a v y Symposium on
Aeroballistics, volume 1
[AD-1111763] N82-27225

Proceedings of the 1st Annual Rorkshop on Aviation
Belated Electricity Hazards Associated with
Atmospheric Phenomena and Aircraft Generated
Inputs
[AD-A107326] N82-27237

Impact of Advanced Avionics Technology and Ground
Attack Weapon Systems
[AGABD-CP-306] N82-27293

Proceedings of the 12th Navy Symposium on
Aeroballistics, volume 2
[AD-A111783] H82-27312

COBSTBilHIS
Current ADH restraint system status, trade-off

constraints and long range objectives for the
flaximum Performance Ejection System (HPES)
[AD-A112645] S82-27238

COHTilHHEHT
Composite containment systems for jet engines

A82-37062
COHTIHOODS 1AVE BADAB

C band spectral tracking for FH/CH altimetry
A82-37035

COHTOOBS
Comparison of experimental and analytical

performance for contoured endwall stators
[NAS4-TH-82877] N82-26299

COBTBAILS
Forecasting aircraft condensation trails

[AD-A111876] N82-26939
COBTSOL

Beliability and maintainability analysis of
fluidic back-up flight control system and
components
[AD-A110496] N82-27320

COHTHOL COiFIGOBED TEHICLBS
An analytical study of turbulence responses,
including horizontal tail loads, of a control
configured jet transport with relaxed static
stability

1182-26313
COSTSOL EQDIPHEST

TOBBOTBANS - A programing language for the
performance simulation cf arbitrary gas turbine
engines with arbitrary control systems
[4SHE PAPEB 82-G1-200: A82-35396

Simplified digital design tools
482-37034

COBTBOL SIHD1ATIOB
Evaluation of a multivariable control design on a

variable cycle engine simulation
[Alii PAPEB 82-1C77] A82-37682

COHTBOL THEOBI
A practical approach to the design of

multivariable control strategies for gas turbines
[ASHE PAPEB 82-GT-150] A82-35374

Tactical systems approach to interdiction of 2nd
echelon moving targets using real time sensors

H82-27306
Digital command augmentation for lateral

directional aircraft dynamics
[AD-A107264] N82-27321

COITBOHABIIITI
Notes on lateral-directional pilot induced

oscillations
[AD-A113996] N82-27322

COITBOLLEBS
A practical approach to the design of

multivariable control strategies for gas turbines
[ASHE PAPEB 82-GT-150] A82-35374

COHVECTIVE BEAT TBAHSFEB
Measurements of heat transfer coefficients on gas

turbine components. I - Description, analysis
and experimental verification of a technique for
use in hostile environments
tASHE PAPEB 82-GT-174] A82-35387

Measurements of heat transfer coefficients on gas
turbine components. II - Applications of the
technique described in part I and comparisons
with results from a conventional measuring
technique and predictions
[ASflE PAPEB 82-GT-175] A82-35388

COiVEBGBll-DIVEBGEHT BOZZLBS
Advanced exhaust nozzle concepts using spanwise

blowing for aerodynamic lift enhancement
[AIA4 PAPEB 82-1132] A82-37692

COOLING SISTEBS
Two-phase transpiration cooling

[ASHE PAPEB 82-GT-89] 482-35333
Heasurements of heat transfer coefficients on gas

turbine components. I - Description, analysis
and experimental verification of a technique for
use in hostile environments
[ASHE P4PEB 82-GT-174] 482-35387

COBIOIIS EFFECT
The influence of Coriolis forces on gyroscopic

motion of spinning blades
[ASHE PAPEB 82-GT-163] A82-35384

COBBECTIOB
Correcting for turbulence effects on average

velocity measurements made using five hole
spherical pitot tube probes
[AD-A112573] N82-27290

COBBOSIOH PBEVBBTIOB
Corrosion tests with HIL-H-83282 and HIL-H-6083

aircraft hydraulic fluids
[AD-A112437] M82-27506

COBBOSIOB BBSISTAHCB
Rear by generation of electrokinetic streaming

currents
[AS1B PBEPBINT 82-AB-6A-3] A82-37857

COBBOSIOB TESTS
Engine experience of turbine rotor blade materials

and coatings
[ A S H E PAPEB 82-GT-244] A82-35425

COSI ABALISIS
Specification and estimation of dynamic cost

functions for airframe production airframes
[AD-4113147] N82-27221

Benefit cost analysis of the aircraft energy
efficiency program
[HASA-CB-169116] 1182-27280

COSI BFFECTIVESESS
Specification and estimation of dynamic cost

functions for airframe production airframes
[AD-A113147] B82-27221

COSI ESTIHATBS
Life-cycle-cost analysis of the microwave landing

system ground and airborne systems
[AD-A110909] N82-26266

COSI REDUCTION
Technology advancements for energy efficient

aircraft engines
[AIAA PAPEB 82-1051] A82-35479

Opportunities to reduce the cost of some B-52
modifications
[AD-A113563] N82-27219

COD1TEB BOTATIOI
Development of counter-rotating intershaft support

bearing technology for aircraft gas turbine
engines
[AIAA PAPEB 82-1054] A82-37679

COUPLING
A finite element analysis of coupled rotor
fuselage vibration
[AHS PBEPBINT 81-21] A82-37792

COILINGS
Thrust reverser for a long duct fan engine for
turbofan engines
[NAS4-C4SE-LEB-13199-1] S82-26293
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CBACE IBI1IATIOB SDBJBCT IBDEX

CBACK ISITIllIOi
Turbine blade nonlinear structural and life analysis

[AIAA P4PEB 82-1056] A82-34981
CBACE PBOPAGATIOB

A procedure for evaluating fuel composition
effects on combustor life
[ASME PAPEB 82-GT-296] A82-35U65

Mechanical property characterization and modeling
of structural materials for airfranes and
aircraft gas turbine engines
[AD-A1138U1] H82-27784

CRASH IHJDBIBS
Briefs of fatal accidents involving fixed-wing

multi-engine aircraft, C.S. General Aviation, 1979
[PB82-139007] B82-27250

CBASB LABDIB6
Hill hydrogen-fueled aircraft be safe ~

[AIAA PAPEB 82-1236] A82-35077
CBASBTOBTHIBESS

Quasi-static and dynamic crushing of energy
absorbing oaterials and structural components
with the aim of improving helicopter
crash worthiness

A82-37769
Cabin safety in large transport aircraft

[PB82-129297 ] S82-27244
CBE1 STATIOBS

Tanker Avionics/Aircrew Compleaent Evaluation
(TAACE) . Phase 1: Sinnlation evaluation.
Volume 2: Crev system design
[AD-A110951] N82-262S1

CBOSS FLOi
Semi-empirical analysis of liquid fuel

distribution downstream cf a plain orifice
injector under cross-stream air flow
[ASJ1E PAPEB 82-GT-16] A32-35285

Effect of crossflovs on tie discharge coefficient
of film coding holes
[ASME PAPEB 82-61-117] A82-35371

Flows over wings with leading-edge vortex separation
[NASA-CB-165858] H82-26238

CBDISE HISSILBS
Prediction of cruise missile inlet peak

instantaneous distortion patterns froo steady
state and turbulence data using a statistical
technigue
[AIAA PAPEB 82-1085] A82-37685

CBOISIBG FLIGHT
Commercial transports - Aerodynamic design for

cruise performance efficiency
A82-35555

CBIOGBBIC BQOIPBBHT
Performance of the AEDC Mark 1 Aerospace

Environmental Chamber without oil diffusion
pumping
[AD-A111406] N82-26322

CBIOGEHICS
Cryogenic turbine testing

[ASME PAPEE 82-61-113] A82-35346
CBIOPOHPIBG

Performance of the AEDC Hark 1 Aerospace
Environmental Chamber without oil diffusion
pumping
[AD-A111406] N82-26322

CHIPIOSBAPHr
Implementing aircraft identification schemes by

public key cryptosystems
A82-37381

CBISTAL GEOIIB
The Marshall Space Flijht Center KC-135 zero

gravity test program for FY 1981
[NASA-TH-82476] N82-26350

CDBBBBI DE8SIII
Bear by generation of electrokinetic streaming

currents
[ASLE PBEPEIBT 82-JH-6A-3] A82-37857

COBTBD PASBIS
A research program to reduce interior noise in

general aviation airplanes. Influence of
depressnrization and damping material on the
noise reduction characteristics of flat and
curved stiffened panels
[NASA-CE-169035] B32-27088

CICLIC LOADS
Yawing of wind turbines with blade cyclic-pitch

variation
[DE81-029639] S82-26822

CY1IBDBICAL AHTBHSAS
Modification of OE-258/DBH Tactical Air navigation

(TACAN) antenna group
[AD-A111680] H82-26264

CILIiDHICAL BODIES
Development and validation of preliminary

analytical models for aircraft interior noise
prediction

A82-38077

OAflPBBS
4 gust damper for light passenger aircraft

A82-37127
DAHPIBG

Comparison of analytical and Hind-tunnel results
for flutter and gust response of a transport
wing with active controls
[NASA-TP-2010] H82-26703

I research program to reduce interior noise in
general aviation airplanes. Influence of
depressnrization and damping material on the
noise reduction characteristics of flat and
curved stiffened panels
[NASA-CB-169035] B82-27088

DAHPIHG IBSIS
Dry friction damping mechanisms in engine blades

[ASHE PAPEB 82-GT-162] A82-35383
DATA ACQUISITION

Test facility and data handling systea for the
development of axial compressors
[ASHE PAPEB 82-61-73] A82-35322

acquisition pf F-100/3/ high pressure compressor
entrance profiles
[ASME PAPEB 82-GT-215] A82-35402

A single-frequency multitransmitter telemetry
technique

A82-36281
Design of a data acquisition and reduction system
for fatigue testing
[AD-A110612] 882-26720

DATA BASES
The Sortie-Generation Model system. Volume 6:

Spares subsystem
[AD-A110900] H82-26226

DATA PBOCBSSIBG
Flying qualities criteria for GA single pilot IFB
operations

N82-26213
Data processing at the Global Positioning System

master control station
[AD-A110553] B82-26270

An analysis of selected enhancements to the en
route central computing complex
[AD-A113575] H82-28044

DATA BEDDC1IOB
Design of a data acquisition and reduction system

for fatigue testing
[AD-A110612] B82-26720

DATA SYSTEMS
PMOX - The interface for engine data to AIDS

propulsion multiplexer in Aircraft Integrated
Data System
[AIAA PAPEB 82-1127] A82-35022

DATA TBAHSlilSSIOl
The P-IOD Project error detection codes

N82-26202
Air data measurement using distributed processing

and fiber optics data transmission
H82-26211

DC 10 AIBCBAFT
The DC-10 Chicago crash and the legality of SFAB 40

A82-37832
DBA IB

Briefs of fatal accidents involving fixed-wing
multi-engine aircraft, U.S. General Aviation, 1979
[PB82-139007] B82-27254

DECISIOB BAKIBG
Optimal placement model for the B-52G weapons

system trainer
{AD-A110977] H82-26323

DECOOPLIB6
Dse of entire eigenstroctnre assignment with

high-gain error-actuated flight control systems
[AD-A111098] H82-26318

DEGBEES OF FBEBTOH
Gyro systems (selected pages)

[AD-A11371I8J B82-27271
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SUBJECT IIDBX DISPLAY DEIICBS

DEICBBS
Joint University Program Air for Transportation

Besearch, 198T
[HASA-CP-2224] 1182-26199

Hicrovave ice prevention
H82-26203

Limited artificial and natural icing tests
production OB-60A helicopter (re-evaluation)
[AP-A112582] N82-26287

DELIA Hies
On the vortex flow over delta and double-delta vicgs

[AIAA PAPER 82-0949] 482-37466
Chordvise and compressibility corrections for

arbitrary planforo slender wings
A82-37931

DEPOSITS
Thermal decomposition of aviation fuel

[ASHE PAPEH 82-61-27] A82-35292
Deposit formation in hydrocarbon fuels

[ASHE PAPEB 82-61-49] A82-35307
DBSIGI AIALISIS

Small turbine engine augmentor design methodology
[AIAA PAPEB 82-1179] A82-350UU

A comprehensive method for preliminary design
optimization of axial gas turbine stages
[AIAA PAPEB 82-1264] 492-35091

On the influence of the number of stages on the
efficiency of axial-flow turbines
[ASHE PAPEB 82-GT-43] A82-35301

Improved vane-island diffusers at high swirl
[ASHE PAPEB 82-6T-68] A82-35318

Design and investigations of a three dimensionally
twisted diffuser for centrifugal compressors
[ASHE PAPEB 82-61-102] A82-35339

A computational design method for transonic
turbcmachinery cascades
[ASHE PAPEB 82-61-117] A82-35348

Performance analysis of the test results on a
two-stage transonic fan
[ASHE PiPEB 82-GT-123] A82-35353

Helicopter design synthesis
A82-37772

General purpose research rotor
[4HS PBEPBIHT 81-9] A82-37777

Maintenance training simulator design and
acquisition: ISO-derived training egnipment
design
[4D-4110871] N82-26221

On the design and test of a low noise propeller
[NASA-CB-165938] H82-27089

DESIGH 10 COST
Combat survivability in tie Advanced Technology

Engine Study /ATES/
[AIAA PAPEB 82-1287] A82-35101

DETECTIOS
The effect of ionospheric variability on the

accuracy of high frequency position location
[AD-A107425] N82-26274

A result in the theory of spiral search
[AD-A112481] N82-27262

Besponse of cloud microphysical instruments to
aircraft icing conditions
[AD-A112317] H82-27284

DIESEL FUELS
Mobility fuels for the Navy

[4D-A112511] 1182-26485
Development of Army high-energy fuel

diesel/turbine-powered surface equipment, phase 2
[AD-A111942] H82-26487

DIFFBACTIOH
Elevation plane analysis of on-aircraft antennas

[AD-A112373] 882-26554
DIFFOSBBS

Analysis of two-dimensional internal flows using a
primitive-variable relaxation Bavier-Stokes
procedure
[AIAA PAPEB 82-1083] A82-34998

Improved vane-island diffusers at high swirl
[ASHE PAPEB 82-61-68] 482-35318

Met shape components for small gas turbine engines
[&SHE PAPEB 82-GT-96] 482-35338

Design and investigations cf a three dimensionally
twisted diffuser for centrifugal compressors
[ASHE PAPEB 82-61-102] 482-35339

Development and application of a performance
prediction method for straight rectangular
diffuser
[ASHE PAPEB 82-GT-122] A82-35352

DIGITAL COHHAJD SIS1BHS
An advanced helicopter engine control system

[ASHE PAPEB 82-GT-250] 482-35429
DIGITAL COHPDIEBS

Digital command augmentation for lateral
directional aircraft dynamos
[AD-A107264] 1182-27321

DIGITAL DATA
Digital spectral analysis of the noise from short

duration impulsively started jets
A82-36191

DIGITAL SIHOLATIOH
Advancements in real-time engine simulation

technology of digital electronic aircraft
engine controls
[AIAA PAPEB 82-1075] A82-34995

DIGITAL SISTEHS
Simplified digital design tools

A82-37034
Flight evaluation of a digital electronic engine

control system in an F-15 airplane
[AIAA PAPEB 82-1080] A82-37683

Electronic control for small engines
[AIAA PAPEB 82-1126] 482-37688

Attack and en route avionics for in-weather
operations

H82-27300
Digital image processing for acquisition,

tracking, hand off and ranging
H82-27303

Quiet short-Haul Eesearcb Airplane (QSBA) model
select panel functional description
[NASA-TB-84243] N82-27319

DIPOLE AITBMAS
A balanced active antenna and impulse noise

blanket system for the Beydist 1 radio
navigation receiver
[AD-A114074] 882-27275

DIBECT COSBBIT
Effects of high voltage transmission lines on

non-directional beacon performance
[AD-A112311] H82-27261

DISCHABGB COBFFICIEHT
Effect of crossflows on the discharge coefficient

of film coding holes
(ASHE P4PEB 82-GT-147] 482-35371

DISCRETE ADDBESS BEACOI SISIEH
Comparison between the surveillance performances

of the Air Traffic Control Badar Beacon System
mode of the Hode S and the Automated Badar
Terminal System
[AE-4111733] H82-26273

Surveillance simulation testing of terminal and en
route mode S sensors
[4D-4112250] N82-27265

Hode S system accuracy
[4D-A112249] N82-27266

DISKS (SHAPES)
Hot isostatically pressed manufacture of high

strength HEBL 76 disk and seal shapes
[NASA-CB-165549] 082-26439

DISPLAY DEVICES
A prototype interface unit for

microprocessor-based Loran-C receiver
H82-26210

Tanker Avionics/Aircrew Complement Evaluation
(T44CE). Phase 1: Simulation evaluation.
Volume 1: Besults
[4D-A110956] 1182-26290

Visual technology research simulator, visual and
motion system dynamics
[AD-A111801] 1182-26325

Aircraft alerting systems standardization study.
Volume 1: Candidate system validation and
time-critical display evaluation
[AD-A107225] H82-27236

Scenarios for evolution of air traffic control
[4D-A112566] H82-27270

Cockpit display of traffic information and the
measurement of pilot workload: An annotated
bibliography
[AD-A113637] H82-27291

Advanced technology and fighter cockpit design:
Bhich drives which?

882-27302
Influence of contrast on spatial perception in TV

display of moving images
[PB-50] N82-27609
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DISSOLVED G1SBS SUBJECT IBDBI

DISSOLVED GASES
Investigation of spray characteristics for

flashing injection of fuels containing dissolved
air and superheated fuels
[HASA-CB-3563] H82-26295

DISTBIBDIBD PABAMBTEH SIS1EHS
Air data measurement using distributed processing

and fiber optics data transmission
H82-2621U

DISIBICT Of COLOMBIA
Final regulatory evaluation: Metropolitan

Washington Airports Policy
[AD-A110583] H82-2632U

DIVEBGBHCB
Aerodynamic lag functions, divergence, and the

British flutter method
A82-35820

DOCDHEHTAXIOH
Maintenance training simulator design and

acguisition: ISO-derived training equipment
design
[AD-A110871] 882-26221

Maintenance training simulator design and
acguisition: Handbook of ISB procedures for
design and docamentation
[AD-A111430] 882-26321

DOPPLEB EFFECT
Doppler test results of experimental GPS receiver

[AD-A113587] 882-27274
DOPPLEB HAVIGATIOi

An accurate Doppler navigator vith oicrovave
simplicity

A82-37037
An unbiased analysis of tie Doppler coordinate

systems
[AD-A110510] 882-26269

DOPPLEB BADAB
lest and evaluation of the airport radar wind

shear detection system
[AD-A112663] H82-27924

DBAS EEDOCTIOH
Selected results of the F-15 propulsion

interactions program
[AIAA P&PEB 82-1011] A82-34976

A series of airfoils designed by transonic drag
minimization for Gates learjet aircraft

A82-35565
Kevlar/PHR-15 polyimida matrix composite for a

complex shaped DC-9 drag reduction fairing
[AIAA PAPEB 82-1047] A82-37678

DBOP SIZE
Influence of aitblast atomzer design features on

mean drop size
[AIA4 PAPEfi 82-1073] A82-34993

Plain-jet airblast atomization of alternative
liquid petroleum fuels under high ambient air
pressure conditions
[ASHE PAPEB 82-GT-32] A82-35293

DBOFS (LIQUIDS)
Aircraft measurements of icing in supercooled and

water droplet/ice crjstal clouds
482-36054

The Marshall Space Flight Center KC-135 zero
gravity test program for FY 1981
[SASA-TM-82476] 882-26350

DBI FBICTIOH
Dry friction damping mechanisms in engine blades

[ A S M E PAPEB 82-GT-162] A82-35383
DDCIED BODIES

Acoustic properties of turbofan inlets
[HASA-CB-169016] 882-27090

DIHAHIC CHABACTEBISTICS
Development of a helicopter rotor/propulsion

system dynamics analysis
[AIAA PAPEB 82-1078] A82-34997

DIHAHIC LOADS
Quasi-static and dynamic crushing of energy

absorbing materials and structural components
with the aim of inproving helicopter
crashworthiness

A82-37769
Comparison of different fighter aircraft load

spectra
[FFA-TM-1982-02] 1182-27288

DIUBIC MODELS
Determination of in-flight helicopter loads and

vibration
[AHS PBEPBINT 81-7] A82-37782

DI1AHIC BESPOISB
A nonlinear response analysis for coupled

rotor-fuselage systems
[AHS PBEPBIUT 81-23] A82-37794

An analytical study of turbulence responses,
including horizontal tail loads, of a control
configured jet transport with relaxed static
stability

882-26313
Comparison of analytical and vind-tunnel results
for flatter and gust response of a transport
wing with active controls
[NASi-TP-2010] H82-26703

DIBAMIC STHOCTOBAL AHALISIS
Blade loss transient dynamic analysis of
tuibomachinery
[AIAA PAPEB 82-1057] A82-31982

Structural dynamics of shroudless, hollow, fan
blades with composite in-lays
[ASME PAPEB 82-GT-284] A82-35456

Engine dynamic analysis with general nonlinear
finite element codes. II - Bearing element
implementation, overall numerical
characteristics and benchmarking
[ASflE PAPEB 82-GT-292] 482-35162

Analysis of rotating structures using image
derotation with multiple poised lasers and moire
techniques

482-36999
Assessment of the dynamic response of a structure
when modified by the addition of mass, stiffness
or dynamic absorbers
[ABS PBEPBIMT 81-18] A82-37790

A unified approach to helicopter HASIBAH modeling
[AHS PBEPBIHT 81-22] A82-37793

EFFECTIVE PEBCEIVBD SOISE LEVELS
Airbus Industrie and community noise

882-27865
The annoyance of impulsive helicopter noise
[BASA-CB-169123] 882-28134

E6BESS
Lear Fan 2100 egress system

A82-37970
EIGEBVALOES

Use of entire eigenstructnre assignment with
high-gain error-actuated flight control systems
[AD-A111098] H82-26318

BIGENVECTOBS
Use of entire eigenstructure assignment with
high-gain error-actuated flight control systems
[AD-A111098] S82-26318

EJECTION IIJOBIES
OSAF ACES II progress report Advanced Concept
Ejection Seat performance

A82-37969
BJECTIOS SEATS

OSAF ACES II progress report Advanced Concept
Ejection Seat performance

A82-37969
Development of a backpack survival kit for

ejection seats
[AD-A113653] 882-27242

EJECTOBS
An experimental study of rectangular and circular

thrust augmenting ejectors
[AD-A111110] H82-26304

ELECTBIC COBOSA
Electromagnetic interaction of lightning with

aircraft
A82-35731

Static charging and its effects on avionic systems
A82-35732

BLECTBIC DISCHABGBS
Static charging and its effects on avionic systems

A82-35732
ELECTBIC FIELD STBBB6TH

Triggered lightning resulting from aircraft
atmospheric electricity interactions

A82-35727
ELECTBIC FIELDS

Airborne warning systems for natural and
aircraft-initiated lightning

A82-35729
Electric field detection and ranging of aircraft

A82-37377
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SUBJECT IHDBX BHGIHB DESIGN

Influence of meteorological processes on the
verticality of electric fields
[40-4111549] H82-26897

ELECTBIC POBEB SUPPLIES
Development of accelerated fuel-engines

qualification procedures methodology, volume 1
[AD-A113461] N82-27317

Development of accelerated fuel-engines
qualification procedures methodology. Volume 1:
Appendices
[AD-A113532] N82-27318

ELECTRICAL BHGXHBBBIHG
Bibliography of Levis Besearch Center technical

publications announced in 1981
[NASA-TM-82838] N82-27191

ELECTRICAL HEASOBBHEHT
Electric field detection and ranging of aircraft

A82-37377
ELECTBO-OPTICS

Advanced target acquisition and tracking concepts
for real time applications

N82-27305
ELEC1BOKIBETICS

Wear by generation of electrokinetic streaming
currents
[ASLE PBEPEIHT 82-AM-6A-3] 482-37857

ELECTBOHAGHETIC INTEBACIIOHS
Electromagnetic interaction of lightning with

aircraft
482-35731

ELECTBOH1GIBTIC BOISE
Effects of high vcltage transmission lines on

non-directional beacon performance
[AD-A112311] N82-27261

BLBCTBOHiGBETIC SBIEIDIHG
Protection of electrical systems f rom EH hazards:

Design guide
[AD-A112707] N82-27659

ELBC TBOH168 BTIS H
Torsional stiffness element based on

cobalt-samarium magnets for a turn and tank
indicator
[BMFT-FB-W-81-041] N82-27292

ELECTBOHIC CO1TBOL
Transport engine control design

[AIAA PAPEB 82-1076] 482-31996
An advanced helicopter engine control system

[ASHE PAPEB 82-GT-250] A82-35429
Flight evaluation of a digital electronic engine

control system in an F-15 airplane
[4144 P4PEB 82-1080] 482-37683

Electronic control for small engines
[4IA4 PAPEE 82-1126] 482-37688

Beliability design study for a fault-tolerant
electronic engine cootrcl
[AIAA PAPEB 82-1129] A82-37689

EHISSIOH SPBC1BA
Evaluation of plasma source spectrometers for the

Air Force Oil Analysis Program
[AD-A113809] N82-27512

EHOLSIOHS
Fuel Bicroemulsions for jet engine smoke reduction

[ASME PAPEB 82-GT-33] A82-35294
EHEBGI COHSBBVATIOH

A significant role for composites in
energy-efficient aircraft

A82-37065
Symposium on Commercial Aviation Energy

Conservation Strategies, papers and presentations
[AD-4107106] H82-26490

EHEBGI COSVBESIOI EFFICIESCI
Interim review of the Energy Efficient Engine /E3/

Program
[ A S M E PAPEB 82-GT-271 ] A82-35447

EHEBGI DISSIPATIOH
A critical appraisal of some current incidence

loss models for the stator and rotor of a mixed
flow gas turbine
[ASHE PAPEB 82-GT-120] A82-35350

Aerodynamic performance of high turning core
turbine vanes in a tid-dimensional cascade
[AIAA PAPEB 82-1288] A82-37716

EHEBGI TBAHSFEB
Conversion of centrifugal compressor performance

curves considering non-similar flow conditions
[ A S M E PAPEB 82-GT-42] 482-35300

EHGIHB AIBFBAHE IBTBGB1TIOH
Development of a helicopter rotor/propulsion

system dynamics analysis
[AIAA PAPEB 82-1078] A82-34997

EAGLE - An interactive engine/airframe life cycle
cost model
[ASHE PAPEB 82-GT-56] 482-35311

Transonic Hind tunnel test of a supersonic nozzle
installation
[4IAA JAPEB 82-1045] A82-37677

EBGIBE COHTBOL
A practical approach to the design of

multivariable control strategies for gas turbines
[ASHE PAPEB 82-GI-150] A82-35374

Integrated aircraft avionics and pouerplant
control and management systems
[ASHE PAPEB 82-GT-165] A82-35385

TUBB01B4NS - A programming language for the
performance simulation of arbitrary gas turbine
engines with arbitrary control systems
[ASHE P4PEB 82-GT-200] 482-35396

An advanced helicopter engine control system
[4SME PAPEB 82-GT-250] A82-35429

An approach to software for high integrity
applications in aircraft gas turbine engine
control
[ASME PAPEB 82-GT-251] A82-35430

Evaluation of a nultivariable control design on a
variable cycle engine simulation
[ A I A A P4PEB 82-1077] 482-37682

Flight evaluation of a digital electronic engine
control system in an F-15 airplane
[AIAA PAPEB 82-1080] 482-37683

Electronic control for snail engines
[4I4A PAPEB 82-1126] A82-37688

Beliability design study for a fault-tolerant
electronic engine control
[AIAA PAPEB 82-1129] 482-37689

Optical tip clearance sensor for aircraft engine
controls
[AIAA PAPEB 82-1131] 482-37691

EBGIIE COO1AHTS
The effect of coolant flov on the efficiency of a

transonic HP turbine profile suitable for a
small engine
[ASHE PAPEB 82-61-63] A82-35315

The effect of temperature ratios on the film
cooling process
[ASHE PAPEB 82-GT-305] A82-35470

EIGIHB DESIGB
Selection of a starting system for a low cost

single engine fighter aircraft
[4144 P4PEE 82-1043] 482-34977

Ceramic component development for limited-life
propulsion engines
[AIAi P4PEB 82-1050] 482-34979

Energy efficient engine /E3/ technology status
[4I4A PAPEB 82-1052] A82-34980

Transport engine control design
[AIAA PAPEB 82-1076] A82-34996

Analysis of two-dimensional internal flows using a
primitive-variable relaxation Havier-Stokes
procedure
[AIAA PAPEB 82-1083] A82-34998

HASA Broad Specification Fuels Combustion
Technology program - Pratt and Whitney Aircraft
Phase I results and status
[4144 P4PEB 82-1088] 482-34999

An experimental investigation of S-duct diffusers
for high-speed propfans
[AIAA PAPEB 82-1123] A82-35019

Charting propulsion's future - The ATES results
Advanced technology Engine Studies program

for aircraft engine design
[4144 P4PEB 82-1139] 482-35023

A methodology for planning a cost effective engine
development for fighter aircraft
[AIA4 PAPEB 82-1140] 482-35024

Propulsion system requirements for advanced
fighter aircraft
[4144 P4PEB 82-1143] 482-35025

Small turbine engine augmentor design methodology
[AIAA PAPEB 82-1179] 482-35044

The F404 development program - 4 new approach
[4144 P4PEB 82-1180] 482-35045

Development of engine operability
[AI44 PAPEB 82-1181] A82-35046

Individual bypass throttling in fighter engines
[AIAA PAPEB 82-1285] 482-35100
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EHSIHE FAILUBB SUBJECT IHDEX

Combat survivability in the Advanced Technology
Engine Study /4TES/
[AIAA PAPBE 82-1287] 482-35101

EAGLE - An interactive engine/airfrane life cycle
cost model
[ASHE PAPEB 82-61-56] A82-35311

The potential impact of future fuels on small gas
turbine engines
[ASBE PAPEB 82-GT-133] 482-35362

Status report of the USAF ' s Engine Model
Derivative Program
[ASBE PAPEB 82-61-183] 482-35391

Aeropropulsion research for the D.S. Army
[ASBE P4PEB 82-61-203] 482-35398

Advanced turboprop engiaes for long endurance
naval patrol aircraft
[ASHE P4PEB 82-61-217] 482-35401

Cycle considerations for tactical fighters in the
early 1990's
[ASBE PAPEB 82-61-259] A82-35136

Performance improvement features of General
Electric turbofan engines
[ASBE PAPEB 82-61-270] 482-35116

Interim review of the Energy Efficient Engine /E3/
Program
[ASHE PAPEB 82-6T-271] 482-35117

NASA ECI programs - Benefits to Pratt and Whitney
engines
[ASHE PAPEB 82-61-272] A82-35118

Baterial and process lapact on aircraft engine
designs of the 1990's
[ASBE PAPEB 82-GT-278] A82-35153

Ceramic turbine housings
[ASHE PAPEB 82-61-293] A82-35163

Technology advancements for energy efficient
aircraft engines
[AI4A PAPEB 82-1051] A82-35179

Evaluation of a multivariable control design on a
variable cycle engine simulation
[AIAA PAPEB 82-1077] 482-37682

4 cost modeling approach to engine optimization
[4I4A PAEEB 82-1185] 482-37698

Propulsion opportunities for future commuter
aircraft
[NASA-TH-82915] N82-26298

Advanced stratified charge rotary aircraft engine
design study
[HASA-CB-165398] N82-27713

EHG1BE FAILOBE
Effect of the rear stage casing treatment on the

overall performance of a multistage axial-flow
compressor
[ASHE PAPEB 82-6T-110] 482-35311

Botor fragment protection program: Statistics on
aircraft gas turbine agine rotor failures that
occurred in O.S. comjiercial aviation during 1978
[NASA-CR-165388] H82-27316

EHGIHB IBLBTS
An experimental investigation of S-duct diffusers

for high-speed preplans
[4IAA PAPEB 82-1123] A82-35019

F-11 inlet development experience
[ASBE PAPEB 82-6T-5] A82-35278

Small engine inlet air particle separator technology
[ A S H E PAPEB 82-61-10] A82-35299

Prediction of cruise missile inlet peak
instantaneous distortion patterns from steady ,
state and turbulence data using a statistical
technique
[ A I A A PAPEB 82-1085] 482-37685

E1GIBE HOHITOBIBG I8SIBDHE1IS
PMOX - The interface for engine data to AIDS

propulsion multiplexer in Aircraft Integrated
Data System
[4144 P4PEB 82-1127] A82-35022

Acquisition of F-100/3/ high pressure compressor
entrance profiles
[ASHE PAPEB 82-6T-215] A82-35102

Design concepts of an advanced propulsion
monitoring system
[AIAA PAPEB 82-1130] 482-37690

EB6IHB BOISE
Interior noise considerations for advanced

high-speed turboprop aircraft
[4144 P4PEB 82-1121] 482-35018

QCSEE under-the-wing engine acoustic data
[NAS4-TH-82691] N82-27311

EiGIBB EASTS
Ceramic component development for limited-life

propulsion engines
[AIAA PAPEB 82-1050] A82-31979

Development and application of Dabber gas tungsten
arc uelding for repair of aircraft engine, seal
teeth
[ASHE PAPEB 82-61-55] A82-35310

Net shape components for small gas turbine engines
[ASHE PAPEB 82-61-96] 482-35338

The effect of NaCl/g/ in high temperature oxidation
[ASHE PAPEB 82-GT-106] A82-35312

Demonstration of ceramic hot-section static
components in a radial flow turbine
[ASHE P4PEB 82-6T-181] 482-35392

Next generation turboprop gearboxes
[ASHE PAPEB 82-6T-236] A82-35118

Ceramic components for automotive and heavy duty
turbine engines - CATE and 4GT 100
[4SBE PAPEB 82-GT-253] A82-35132

Interim review of the Energy Efficient Engine /E3/
Program
[ASHE PAPEB 82-61-271] 482-35117

N4S4 ECI programs - Benefits to Pratt and Whitney
engines
[ASHE PAPEB 82-GT-272] A82-35118

Progress in the development of energy efficient
engine components
[ASHE P4PEB 82-GT-275] 482-35150

Engine dynamic analysis with general nonlinear
finite element codes. II - Bearing element
implementation, overall numerical
characteristics and benchmarking
[ASHE PAPEB 82-61-292] A82-35162

Ceramic turbine housings
[ASHE PAPEB 82-GT-293] A82-35163

Development of counter-rotating intershaft support
bearing technology for aircraft gas turbine
engines
[4144 PAPEB 82-1051] A82-37679

A cost modeling approach to engine optimization
[4I4A PAPEB 82-1185] A82-37698

Propulsion opportunities for future commuter
aircraft
[NASA-TH-82915] M82-26298

EIGIBB STABTEBS
Selection of a starting system for a low cost
single engine fighter aircraft
[AIAA PAPEB 82-1013] A82-31977

EIGIBB TESTING LABOBATOBJBS
Increased capabilities of the Langley Bach 7
Scramjet Test Facility
[AIAA PAPEB 82-1210] A82-35080

EB6IHB TESTS
Evaluation of a simplified gross thrust
calculation method for a J85-21 afterburning
turbojet engine in an altitude facility
[4144 P4PEB 82-1011] 482-31978

Ceramic component development for limited-life
propulsion engines
[AIAA PAPEB 82-1050] A82-31979

T700 - Hodern development test techniques, lessons
learned and results
[AIAA PAPEB 82-1183] A82-35018

Icing conditions on sea level gas turbine engine
test stands
[ A I A A PAPEB 82-1237] 482-35078

Conversion of centrifugal compressor performance
curves considering non-similar flow conditions
[ASHE PAPEB 82-GT-12] A82-35300

Application of high bypass turbofan computer
simulation to flight and test data processing
[ASHE PAPEB 82-GT-111] A82-35366

Status report of the OSAF's Engine Hodel
Derivative Program
[ASHE PAPEB 82-GT-183] A82-35391

Demonstration of ceramic hot-section static
conpcnents in a radial flow turbine
[ASBE PAPEB 82-6T-181] A82-35392

Engine experience of turbine rotor blade materials
and coatings
[ASHE PAPEB 82-61-211] A82-35125

Progress in the development of energy efficient
engine components
[ASBE PAPEB 82-61-275] A82-35150

Current technigues for jet engine test cell modeling
[AI4A PAPEB 82-1272] A82-37712
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SDBJECT I1DBI FATIGUE IBSXS

Perfornance deterioration due to acceptance
testing and flight loads; JT90 jet engine
diagnostic program
[NASA-CB-165572] B82-27309

BBGIBBEBIBG DBilIHGS
Haintenance training simulator design and

acquisition: ISO-derived training eguipment
design
[AD-A110871] H82-26221

BBKBOHBBBT BFFBCIS
Transportation noise, its impact, planning and

regulation
[S-258] 1182-27864

BBVIBOBBBBI SIBOLAIIOf
Electromagnetic interaction of lightning with

aircraft
A82-35731

Lightning simulation and testing
A82-35733

Assessment of aircraft
susceptibility/vulnerability to lightning and
development of lightning-protection design
criteria

A82-35734
EPOZI BATHIZ COBPOSIIES

A significant role for composites in
energy-efficient aircraft

482-37065
EBEOB ABALISIS

Accuracy expectations for gas turbine and
centrifugal compressor performance testing
[ASHE PAPEB 82-61^-128] A82-35358

Gravity induced position errors in airborne
inertial navigation
[AD-A113823] H82-27272

EBBOB DETECTION CODES
The P-POD Project error detection codes

N82-26202
Control optimization, stabilization and computer

algorithms for aircraft applications
[HASA-C8-169015] N82-27009

ESCAPE CAPSULES
Current ADH restraint system status, trade-off

constraints and long range objectives for the
Maximum Performance Ejection Systei (HPES)
[AD-A112645] N82-27238

ESCAPE SISIBBS
Lear Fan 2100 egress system

A82-37970
ESTIHATIHG

Application of adaptive estimation tc target
tracking
[AD-A112036] N82-26272

BVALDA1IOB
Evaluation of plasua source spectrometers for the

Air Force Oil Analysis Progran
[AD-A113809] H82-27512

EVAPOBATIOB BATE
Liguid particle dynamics and rate of evaporation

in the rotating field of centrifugal compressors
[ASME PAPEB 82-61-86] A82-35332

EZHADST EBISSIOH
Experimental study of the effects of secondary air

on the emissions and stability of a lean
premized combustor
[AIAA PAPEB 82-1072] A82-34992

HC and CO emission abatement via selective fuel
injection
[ASHE PAPEB 82-61-178] A82-35390

Forecasting aircraft condensation trails
[AD-A111876] N82-26939

Field test of an ID stack diffusion classifier on
an aircraft engine test cell
CAD-A113811] 882-27326

Control of air pollution from aviation: The
emission standard setting process
[AD-A107435] N82-27869

EZHAOST GASBS
Smoke reduction in FJE-710 turbofan engines by an

airblast combustor
[ASBE PAPEB 82-61-24] A82-35290

Gas turbine airflov control for optinum heat
recovery
[ASHE PAPEB 82-61-83] A82-35329

Forecasting aircraft condensation trails
[AD-A111876] H82-26939

BZBADSI 10Z&LBS
Advanced nozzle integration for air combat fighter

application
[AIAA PAPEB 82-1135] A82-37694

Static internal performance characteristics of tvo
thrust reverser concepts for axisymmetnc nozzles
[HASA-TP-2025] H82-26235

Performance of multiple, angled nozzles with short
nixing stack eductor systems
[AD-A110817] H82-26302

EZBAOS1 SISTEBS
Model test and full scale checkout of dry-cooled

jet runup sound suppressors
[ A I A A PAPEB 82-1239] A82-35079

EZPEBIBBBTATIOB
Briefs of accidents involving amateur/home built

aircraft, O.S. general aviation, 1979
[PB82-138975] S82-27257

EXTEBHAL STOBES
Proceedings of the 12th Navy Symposium on

Aerohallistics, volume 1
[AD-A111763] B82-27225

F-11 AIECBAFT
F-14 inlet development experience

[ASBE PAPEfl 82-6T-5] A82-35278
F-15 AIBCBAFT

Selected results of the F-15 propulsion
interactions program
[ A I A A PAPEB 82-1041] A82-34976

Flight evaluation of a digital electronic engine
control system in an F-15 airplane
[AIAA PAPEB 82-1080] A82-37683

F-16 AIBCBAfl
F-16 active flutter suppression program

A82-37947
A planning system for F-16 air-to-surface missions

N82-27297
F-100 AIBCBAFT

Acgnisition of F-100/3/ high pressure compressor
entrance profiles
[ASBE PAPEB 82-GT-215] A82-35402

FABBICATIOi
Assembly of aircraft instruments Bussian book

A82-36950
FAILOBE AHALISIS

Evaluation criteria for aero engine materials
A82-36065

Instrument failure detection in partially
observable systems

A82-37380
FAIBII6S

Kevlar/PMB-15 polyimide matrix composite for a
complex shaped DC-9 drag reduction fairing
[AIAA PAPEB 82-1047] A82-37678

FAB BLADES
Blade loss transient dynamic analysis of

turbomachinery
[AIAA PAPEB 82-1057] A82-34982

Acoustic emission in jet engine fan blades
A 82-35257

Structural dynamics of shroudless, hollow, fan
blades with composite in-lays
[ASHE PAPEB 82-61-284] A82-35456

Composite containment systems for jet engines
A82-37062

Bird impact analysis package for turbine engine
fan blades
[HASA-TH-82831] H82-26701

FAIIGDE LIFE
Turbine blade nonlinear structural and life analysis

[AIAA PAPEB 82-1056] A82-34981
Control of gas turbine power transients for

improved turbine airfoil durability
[AIAA PAPEB 82-1182] A82-35047

A method for observing the deterioration of
airfrane life in operational conditions

A82-37123
Comparison of different fighter aircraft load

spectra
[FFA-TM-1982-02] S82-27288

FA1IGOB TBSIS
T700 - Hodern development test techniques, lessons

learned and results
[AIAA PAPEB 82-1183] A82-35048
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FiOLI TOLBBABCB SUBJECT IHDEZ

Practical application of a computerized flight by
flight fatigue test system

A82-37768
Design of a data acquisition and reduction system

for fatigue testing
[AD-A110612] N82-26720

FAULT TOLBBABCB
Formal specification and mechanical verification

of SIFT - A fault-toierant flight control system
482-37446

Beliability design study for a fault-tolerant
electronic engine contrcl
[AIAA PAPER 82-1129] A82-37689

Control optimization, stabilization and computer
- algorithms for aircraft applications

[NASA-CB-169015] H82-27009
FEEDBACK COBTBOL

Simplified digital design tools
482-37034

A simple system for helicopter
Individual-Blade-Control and its application to
stall flutter suppression

A82-37765
Design and evaluation of a state-feedback

vibration controller
( A H S PBEPBINT 81-10] A82-37783

Botor state estimation for rotorcraft
[AHS PHEPBINI 81-11] A82-37784

A simple system for helicopter
individual-blade-control and its application to
stall-induced vibration alleviation
[AHS PBEPBINT 81-12] A82-37785

Considerations of open-loop, closed-loop, and
adaptive multicyclic control systems
[AHS PBEPBINT 81-13] A82-37786

Use of entire eigenstructure assignment vith
high-gain error-actuated flight control systems
[AD-A111098] N82-26318

Marine Air Traffic Control and Landing System
(MATCALS) investigation
[AD-A107384] H82-27260

FEBBOGBAPHI
Mechanical wear assessnent of helicopter engines

by ferrography
[AD-A110772] N82-26305

FIBEB OPTICS
Air data measurement using distributed processing

and fiber optics data transmission
N82-26214

FIBEB BBIHFOBCED COMPOSITES
Geometrical aspects of the tribological properties

of graphite fiber reinforced polyioide composites
[ASLE PBEPBIHT 82-AH-5A-2] A82-37855

Advanced concepts for composite structure joints
and attachment fittings. Volume 2: Design guide
[AD-A111106] H82-26280

Fuselage structure using advanced technology fiber
reinforced composites
[NASA-CASE-LAB-11688-1] N82-26381

FIELD OF VIBl
•ide field of view laser beacor system for three

dimensional aircraft range measureaents
S82-26216

Hide angle raster head up display design and
application to future single seat fighters

H82-27304
FIGBTBB AIBCBAFT

A methodology for planning a cost effective engine
development for fighter aircraft
[AIAA PAPEB 82-1140] A82-35024

Propulsion system requirements for advanced
fighter aircraft
[ A I A A PAPEB 82-1143] A82-35025

The FU04 development program - A new approach
[AIAA PAPEB 82-1180] 482-35045

Control of gas turbine power transients for
improved turbine airfoil durability
[AIAA PAPEB 82-1182] A82-35047

Individual bypass throttling in fighter engines
[AIAA PAPEB 82-1285] A82-35100

Status report of the DSAF ' s Engine Model
Derivative Program
[ASME PAPEB 82-61-183] A82-35391

Cycle considerations for tactical fighters in the
early 1990's
[ASME PAPEfl 82-61-259] A82-35436

Extension of FLO codes to transonic flow
prediction for fighter configurations

A 82-3 5 564

Thrust reverser induced flow interference on
tactical aircraft stability and control
[AIAA PAPEB 82-1133] A82-37693

Advanced nozzle integration for air combat fighter
application
[AIAA PAPEB 82-1135] A82-37694

Opportunities exist to achieve greater
standardization of aircraft and helicopter seats
[AD-A111718] H82-26259

Navy ' s F/A-18 expected to be an effective
performer but problems still face the progran
[AD-A111877] H82-26281

Life and Utilization Criteria Identification In
Design (LUCID), volume 1
[AD-A111939] 1182-26309

Life and Utilization Criteria Identification In
Design (LOCID), volume 2
[AD-A111940] 1182-26310

Aviation Materiel Combat Beady In-Country (AHCBIC)
[AD-A107451] 1182-27283

Comparison of different fighter aircraft load
spectra
[FFA-TH-1982-02] H82-27288

Advanced technology and fighter cockpit design:
Hhich drives which?

H82-27302
FILM COOLIHG

Effect of crossflows on the discharge coefficient
of film cooling holes
[ASME PAPEB 82-6T-147] A82-35371

The effect of temperature ratios on the film
cooling pr.ocess
[ASME PAPEB 82-61-305] 482-35470

Heat transfer in turbines
[AD-A111584] H82-26307

FIJITB ELBMBII METHOD
Engine dynamic analysis with general nonlinear
finite element codes. II - Bearing element
implementation, overall numerical
characteristics and benchmarking
[ASME P4PEB 82-61-292] A82-35462

A finite element analysis of coupled rotor
fuselage vibration
[AHS PBEPBIHT 81-21] A82-37792

Static and aeroelastic optimization of aircraft
A82-37945

FIBE COITBOL
Impact of Advanced Avionics Technology and Ground

Attack Weapon Systems
[AGABD-CP-306] H82-27293

A planning system for F-16 air-to-surface missions
H82-27297

FIBE FIGHIIIG
Briefs of accidents involving aerial application
operations, D.S. general aviation, 1979
[PB82-138983] N82-27256

FIBB IBBVEHTIOB
Aircraft fire safety research with antimisting
fuels - status report
[AIAA PAPEB 82-1235] 482-35076

FLAHE HCLDBBS
Experimental study of the effects of secondary air

on the emissions and stability of a lean
premized coabustor
[4144 P4PEB 82-1072] 482-34992

FLAHE PBOPAGATIOH
Models for a turbulent premized dump combustor
[4144 P4PEB 82-1261] 482-37709

FLASH LABPS
A laboratory evaluation of the suitability of a

xenon flashtube signal as an aid-to-navigation
[AD-A110729] H82-26265

FLASHING (VAPOBIZIIG)
Experimental study of external fuel vaporization
[ASME PAPEB 82-GT-59] 482-35312

Investigation of spray characteristics for
flashing injection of fuels containing dissolved
air and superheated fuels
[NASA-CB-3563] S82-26295

FLAT PLATES
Local heat transfer to staggered arrays of

impinging circular air jets
[ASME PAPEB 82-GT-211] A82-35401

A research program to reduce interior noise in
general aviation airplanes. Influence of
depressurization and damping material on the
noise reduction characteristics of flat and
curved stiffened panels
[NASA-CB-169035] 1182-27088
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SUBJECT IHDEX FLIGHT TESTS

FLEXIBLE BODIES
Transient vibration of high speed lightweight

rotor due to sudden imbalance
[ASBE PAPEB 82-GT-231] A82-35413

Experimental evaluation of squeeze fi lm supported
flexible rotors
[ASHE PAPEE 82-GT-233] A82-35415

FLIGHT CHABACTBBISTICS
Airworthiness and flight characteristics test of

an OH-58C configured to a Light Genoa t
Helicopter (LCH)
[AD-A112581] N82-26286

FLIGHT COIOITIOBS
Aviation meteorology Bussian book

A82-36S72
Briefs of fatal accideats involving weather as a

cause/factor, U.S. general aviation, 1979
[PB82-138934J N82-27248

Impact of advanced avionics and munitions
technology on ground attack weapons systems in
night and adverse weather conditions

N82-27294
Attack and en route avionics for in-weather

operations
N82-27300

Weapon system of a future attack aircraft
N82-27301

PLIGHT C08IHOL
Use of entire eigenstructure assignment with

high-gain error-actuated flight control systems
[AD-A111098] N82-26318

Scenarios for evolution of air traffic control
[AD-A112566] N82-27270

Development of low-order model of an X-wing
aircraft by system identification
[AD-A113760] H82-27286

Quiet Short-Raul Research Airplane (QSBA) model
select panel functional description
[HASA-Tfl-84243] H82-27319

Reliability and maintainability analysis of
fluidic back-up flight control system and
components
[AD-A110496] S82-27320

Digital command augmentation for lateral
directional aircraft dynamics
[AD-A107264] H82-27321

Notes on lateral-directional pilot induced
oscillations
[AD-4113996] N82-27322

FLIGHT CBEIS
Army helicopter crew seat vibration - Past

performance, future reguirements
[AHS PREPRINT 81-3] A82-37779

Update of the summary report of 1977-1978 task
force on aircrew workload
[AD-A112547] N82-26258

Tanker Avionics/Aircrew Complement Evaluation
(TAACE) . Phase 1: simulation evaluation.
volume 1: Besults
[AD-A110956] N82-26290

Tanker Avionics/Aircrew Complement Evaluation
(TAACE) . Phase 1: Simulation evaluation.
Volume 2: Crew system design
[AD-A110954] N82-26291

FLIGHT BA2ABDS
STOL aircraft response to turbulence generated by

a tall upwind building
A82-35821

Briefs of fatal accidents involving weather as a
cause/factor, D.S. general aviation, 1979
[PB82-138934] N82-27248

FLIGHT IHSIBOHEHTS
Tanker Avionics/Aircrew Complement Evaluation

(TAACE). Phase 1: Simulation evaluation.
Volume 2: Crew system design
[AD-A110954] H82-26291

FLIGHT PATHS
Electric field detection and ranging of aircraft

A82-37377
Simulation report: Advanced display for complex

flight trajectories
[AD-A111259] H82-26320

A result in the theory of spiral search
[4D-A112481] N82-27262

AUTOPILOT: A distributed planner for air fleet
control
[AD-A107139] H82-27269

FLIGHT PLUS
Dynamic scheduling of runway operations

H82-26200
The Flight Service Automation System (FSAS) system
benchmark. Volume 1: Snamary, introduction and
concepts
[PB82-143538] H82-27277

The Flight Service Automation System (FSAS) system
benchmark. Volume 2: The model of the
application
[PB82-143546] U82-27278

The Flight Service Automation System (FSAS) system
benchmark. Volume 3: The vendor interface
package
[PB82-143553] 1182-27279

FLIGHT SAFETY
The direct effects of lightning on aircraft

A82-35730
A gust damper for light passenger aircraft

A82-37127
Proposed research tasks for the reduction of huaan

error in naval aviation mishaps
[AD-A112339] H82-27241

FLIGHT SiaULATIOl
Evaluation of a simplified gross thrust

calculation method for a J85-21 afterburning
turbojet engine in an altitude facility
[AIAA PAPER 82-1044] A82-34978

Application of high bypass turbofan computer
simulation to flight and test data processing
[ASHE PAPEB 32-01-141] A82-35366

Integrated flight trajectory control
[AD-A110998] N82-26319

Simulation report: Advanced display for complex
flight trajectories
[AD-A111259] S82-26320

Comparison of different fighter aircraft load
spectra
[FFA-TN-1982-02] H82-27288

FLIGHT SIHOLATOBS
Justification for, and design of, an economical

programmable multiple flight simulator
A82-36969

Optimal placement model for the B-52G weapons
system trainer
[AD-A110977] N82-26323

Visual technology research simulator, visual and
motion system dynamics
[AD-A111801] N82-26325

System Description-Aviation Hide-Angle Visual
System (AHAVS) computer image
[AD-A111800] S82-27323

Reports by Systems Technology, Inc., in support of
carrier-landing research in the visual
technology research simulator
[AD-&112466] N82-2732H

Advanced training techniques using computer
generated iiagery
[AD-A111979] H82-28007

Computer image generation: Advanced visual/sensor
siaulation
[AD-A107098] N82-28016

FLIGHT TESTS
Selected results of the F-15 propulsion

interactions program
[ A I A A PAPEB 82-1041] A82-34976

Evaluation of a simplified gross thrust
calculation method for a J85-21 afterburning
turbojet engine in an altitude facility
[AIAA PAPER 82-1044] A82-34978

In-flight acoustic results from an advanced-design
propeller at Hach numbers to 0.8
[AIAA PAPER 82-1120] A82-35017

T700 - Modern development test techniques, lessons
learned and results
[AIAA PAPER 82-1183] A82-35048

Certification of an airborne Loran-C navigation
system

A82-35876
The FATBIOT Badar in tactical air defense

A82-37031
Boeing's new transports in a flight-test marathon

A82-37493
Flight evaluation of a digital electronic engine
control system in an F-15 airplane
[AIAA PfiPEB 82-1080] A82-37683

Practical application of a computerized flight by
flight fatigue test system

A82-37768
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Flight demonstration of an integrated floor/fuel
isolation system
[AHS PBEPBIHT 81-16] A82-37788

Flying qualities criteria for 64 single pilot IFR
operations

1182-26213
Flight-test verification of a pictorial display

for general aviation instrument approach
[NASA-TH-83305] H82-26288

Mode S system accuracy
[AD-A112219] 1182-27266

B-717 vortex alleviation flight tests:
Ground-based sensor measurements
[4D-4113621] N82-27287

Digital image processing for acquisition,
tracking, hand off and ranging

H82-27303
FLIB DETECTOES

Helicopter night vision system simulation evaluation
T4D-4110505] N82-26292

FLOilJHG POIHI IBITBHETIC
4 floating-point/»ultifle-precision processor for

airborne applications
[HASA-TH-81252] H82-26289

FLO! CHABACTEBISTICS
CFD technology for propalsion installation design

- Forecast for the 80's computational fluid
dynamics in aerospace applications
[ASBE P4PEE 82-GT-21 ] 482-35289

Conversion of centrifugal compressor performance
curves considering non-similar flow conditions
[ASHE PAPEB 82-GT-42] 482-35300

Design and investigations cf a three dimensionally
twisted diffuser for centrifugal compressors
[ASBE P4PEE 82-GT-102] 482-31339

Current technigues for jet engine test cell modeling
[4144 P4PEB 82-1272] 482-37712

FLOB DISTOBTION
The effect of inlet distortion on the performance

characteristics of a centrifugal compressor
[ASHE PAPEB 82-G1-92] 482-35335

Prediction of cruise missile inlet peak
instantaneous distortion patterns from steady
state and turbulence data using a statistical
technigue
[AIAA PAPEB 82-1085] 482-37685

FLO! DISTBIBOIIOH
Selected results of the F-15 propulsion

interactions program
[AIA4 PAPEB 82-1011] 482-34976

In-flight acoustic results from an advanced-design
propeller at Bach numbers to 0.8
[AIAA P4PEB 82-1120] A82-35017

F-11 inlet development experience
[ASHE PAPEB 82-G1-5] A82-35278

Semi-empirical analysis of liguid fuel
distribution downstream cf a plain orifice
injector under cross-stream air flow
[ASHE P4PEB 82-GT-16] 482-35285

Design and investigations cf a three dimensionally
twisted diffuser for centrifugal compressors
[ASBE PAPEB 82-GT-102] A82-35339

Influence of casing treatnent on the operating
range of axial compressors
[ASBE PAPEB 82-GI-103] 482-35310

A mixed-flow cascade passage design procedure
based on a power series expansion
[ASBE PAPEB 82-G1-121] A82-35351

On the vortex flow over delta and double-delta wings
[AI4A PAPEB 82-0919] A82-37466

Approximate boundary condition procedure for the
two-dimensional numerical solution of vortex wakes
[AIAA PAPEB 82-0951] 482-37167

A grid interfacing zonal algorithm for
three-dimensional transcnic flows about aircraft
configurations
[AIAA PAPEB 82-1017] A82-37477

Turbulence measurements in a confined jet using a
six-orientation hot-wire probe technigue
[ A I A A PAPEB 82-1262] A82-37710

Aerodynamically induced vibration
[AD-4110193] N82-26306

Comparison of numerical results and neasured data
for smooth and indented nosetips
[AD-4111791] N82-26619

Proceedings of the 12th Navy Symposium on
Aerocallistics, vclune 2
[AD-4111783] H82-27312

FLOH EQOATIOHS
The numerical solution of the Havier-Stokes

equations for incompressible turbulent flow over
airfoils
[AD-A111279] S82-26612

FLOi GEOHETBI
A comprehensive nethod for preliminary design

optimization of axial gas turbine stages
[AIAA PAPEB 82-1261] A82-35091

The use of optimization techniques to design
controlled diffusion compressor blading
[ASME EAPEB 82-GT-149] A82-35373

The calculation of deviation angle in axial-flow
compressor cascades
[ASHE PAPEB 82-GT-230] A82-35112

FLOB HBASUBBBEHI
Casing wall boundary-layer development through an

isolated compressor rotor
[ASHE PAPEB 82-GT-18] A82-35287

Secondary flow mixing losses in a centrifugal
impeller
[ASHE PAPEB 82-GT-44] A82-35302

Turbulence measurements in a confined jet using a
six-orientation hot-wire probe technique
[AIAA PAPEB 82-1262] 482-37710

Correcting for turbulence effects on average
velocity measurements made using five hole
spherical pitot tube probes
[AD-4112573] H82-27290

FLOI BEGD1ATOBS
Gas turbine airflow control for optimum heat

recovery
[4SHE P4PEB 82-GT-83] 482-35329

FLOI STABILITY
Casing treatments on a supersonic diffuser for
high pressure ratio centrifugal compressors
[ASHE P4PEB 82-GT-85] 482-35331

FLOI IBEOBI
Secondary flows and losses in axial flow turbines
[ASHE P4PEB 82-GT-19] 482-35288

Chordwise and compressibility corrections for
arbitrary planform slender wings

482-37931
FLOI VELOCITI

The influence of flow rate on the wake in a
centrifugal impeller
[4SHE PAPEB 82-GT-45] A82-35303

Effect of impeller extended shrouds on centrifugal
compressor performance as a function of specific
speed
[4SHE PAPEB 82-GT-228] A82-35411

Hind tunnel measurements of three-dimensional
wakes of buildings for aircraft safety
applications
[NASA-CH-3565] H82-26921

Acoustic properties of turbofan inlets
[8ASA-CB-16S016] N82-27090

FLDID FLOI
Experiments on fuel heating for commercial aircraft

[NASA-TH-82878] H82-26183
FLDID PBESSOBE

The effect of journal misalignment on the oil-film
forces generated in a sgueeze-film damper
[ASHE PAPEB 82-GT-285] A82-35157

Semi-active fluid inertia - A new concept in
vibration isolation
[AHS PBEPBIBT 81-17] A82-37789

FLOIDICS
Beliability and maintainability analysis of

fluidic back-up flight control system and
components
[AD-4110496] H82-27320

FLOIIBB
4 simple system for helicopter

Individual-Elade-Control and its application to
stall flutter suppression

482-37765
Comparison of analytical and wind-tunnel results

for flutter and gust response of a transport
wing with active controls
[H4SA-TP-2010] S82-26703

FLOTTEB ABALISIS
Aerodynamic lag functions, divergence, and the

British flutter method
A82-35820

F-16 active flutter suppression program
482-37917
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Investigation of an improved structural model for
damaged T-38 horizontal stabilizer flutter
analysis using NlSTBiS
[4D-4111095] H82-26316

FLXIHC BJBC1IOH SEATS
Current 4DH restraint system status, trade-off

constraints and long range objectives for the
Haximum Performance Ejection System (SPES)
[AD-A112645] ' H82-27238

FOBCED IIBBATIOH
The influence of Coriolis forces on gyroscopic

motion of spinning blades
[ASHE PIPES 82-GT-163] 482-35384

FOHBIGH BODIES
Foreign object impact design criteria, volume 2

[4D-A112701] H82-27313
Foreign object impact design criteria, volume 3

[AD-A112447] H82-27314
FOBHIHG IBCBHIQOES

Net shape components for small gas turbine engines
[ASHE P4PEB 82-GT-96] 482-35338

FBA6HEHTS
Botor fragment protection program: Statistics on

aircraft gas turbine ngine rotor failures that
occurred in U.S. commercial aviation during 1978
[H4S4-CB-165388] N82-27316

FBBB2IHG
The low temperature properties of aviation fuels

[ASBE P4PEB 82-GT-U8] A82-353C6
FBEQOEICt SHIFT KEII8G

4 single-frequency multitransmitter telemetry
technique

482-36281
FBOS1 D4H4GE

Aerodynamic investigations to determine possible
ice flight paths
[HASA-TH-76648] N82-27235

FUEL COHBDSIIOS
N4S4 Broad Specification Fuels Combustion

Technology program - Pratt and Hhitney Aircraft
Phase I results and status
[4144 P4PEB 82-1088] A82-34999

NASA/General Electric broad-specification fuels
combustion technolog; program - Phase I results
and status
[AIA4 P4PEB 82-1C89] 482-35000

Carbon formation by the pyrolysis of gas turbine
fuels in preflame regions of gas turbine
conbustors
[ASBE PAPEB 82-GT-84] 482-35330

Combustion behavior of solid fuel Bamjets. Volume
2: Effects of fuel properties and fuel-air
mixing on combustion efficiency
[AD-4110796] S82-26303

Radiation/catalytic augmented combustion
[AD-A112376] N82-27434

An investigation of engine and test cell operating
conditions on the effectiveness of smoke
suppressant fuel additives
[AD-4112800] H82-27527

FUEL COHSOHPTIOH
Individual bypass throttling in fighter engines

[4144 P4PEB 82-1285] 482-35100
Progress in the development of energy efficient

engine components
[4SSE P4PEB 82-G1-275] 482-35450

Investigation of air transportation technology at
Princeton University, 1S81

882-26212
Input/output models for general aviation

piston-prop aircraft fuel economy
1182-26215

Effect on fuel efficiency cf parameter variations
in the cost function for multivariable control
of a turbofan engine
[AD-A110614] N82-26301

FUEL COHTBOL
Adaptive fuel control feasibility investigation

for helicopter applications
[ASBE PAPEB 82-GT-205] A82-35400

Electronic control for small engines
[4IAA PAPEB 82-1126] 482-37688

FUEL COBBOSIOH
Commercial aircraft airframe fuel systems surveys

[4D-4112241] H82-27524
FUEL FLO!

4tomization quality of twin fluid atomizers for
gas turbines
[4SHE PAPEB 82-GT-61 ] 482-35311

The Schladitz fuel injector: An initial
performance evaluation without burning
[AD-4113612] U82-27315

FUEL I1JBCTIOH
Influence of airblast atomizer design features on

mean drop size
[AIA4 PAPEB 82-1073] A82-34993

Evaluation of fuel injection configurations to
control carbon and soot formation in small GT
combustors
[AI44 PAPEB 82-1175] A82-35041

Semi-empirical analysis of liquid fuel
distribution downstream of a plain orifice
injector under cross-stream air flow
[ASHE PAPEB 82-GT-16] 482-35285

Thermal decomposition of aviation fuel
[ASHE P4PEB 82-GT-27] 482-35292

Atomization quality of twin fluid atomizers for
gas turbines
[ASHE P4PEB 82-GT-61] 482-35314

HC and CO emission abatement via selective fuel
injection
[ASHE P4PEB 82-GT-178] 482-35390

Investigation of spray characteristics for
flashing injection of fuels containing dissolved
air and superheated fuels
[NAS4-CB-3563] N82-26295

The Schladitz fuel injector: An initial
performance evaluation without burning
[4D-A113612] 882-27315

FUEL OILS
Plain-jet airblast atomization of alternative

liquid petroleum fuels under high ambient air
pressure conditions
[ASHE P4PEB 82-GT-32] 482-35293

FUEL SPBAIS
4 spark ignition model for liquid fuel sprays

applied to gas turbine engines
482-37220

FUEL SISTBHS
Flight demonstration of an integrated floor/fuel

isolation system
[AHS PBEEBIHT 81-16] 482-37788

Commercial aircraft airframe fuel systems surveys
[AD-A112241] N82-27524

FUEL JESTS
Evaluation of fuel injection configurations to

control carbon and soot formation in small GT
combustors
[4144 PAPEB 82-1175] A82-35041

Aircraft fire safety research with antimisting
fuels - Status report
[AIAA P4PEB 82-1235] 482-35076

Thermal decomposition of aviation fuel
[ASHE PAPEB 82-GT-27] 482-35292

The low temperature properties of aviation fuels
[4SHE P4PEB 82-GT-48] 482-35306

Deposit formation in hydrocarbon fuels
[ASHE PAPEB 82-GT-49] 482-35307

Experimental study of external fuel vaporization
[4SHE P4PEB 82-GT-59] 482-35312

4 procedure for evaluating fuel composition
effects on combustor life
[4SHE PAPEB 82-GT-296] 482-35465

An alternate test procedure to qualify future
fuels for Navy aircraft
[AI44 P4PEB 82-1233] 482-36175

Evaluating the effectiveness of hydrorefining of
the low-stability component of T-1 fuel

482-36673
FOEL-AIB BATIO

Numerical and experimental examination of a
prevaporized/premixed cootustor
(AIAA PAPEB 82-1074] A82-34994

Plain-jet airblast atomization of alternative
liquid petroleum fuels under high ambient air
pressure conditions
[ASHE PAPEfl 82-GT-32] A82-35293

Combustion behavior of solid fuel Bamjets. Volume
2: Effects of fuel properties and fuel-air
mixing on combustion efficiency
[AD-4110796] N82-26303

FULL SCALE TESTS
Hodel test and full scale checkout of dry-cooled

]et runup sound suppressors
[4I4A PAPEB 82-1239] A82-35079
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FOSBLAGBS
4 finite element analysis cf coupled rotor

fuselage vibration
[ A H S PBEPBINT 81-21] 482-37792

4 nonlinear response analysis for coupled
rotor-fuselage systems
[4HS PBEPBINT 81-23] 482-37794

Use of optimization in helicopter vibration
control by structural modification
[ A H S PREPRINT 81-27] 482-37797

Development and validation of preliminary
analytical models for aircraft interior noise
prediction

482-38077
Fuselage structure using advanced technology fiber

reinforced composites
[ 11ASA-CASE-L4B-11688-1 ] H82-26384

Elevation plane analysis of on-aircraft antennas
[4D-A112373] N82-26554

GAS CHBOHATOGBAEHI
Turbine engine lubricant reclamation

[AD-A112098] H82-26312
Kovats indices as a tool in characterizing

hydrocarbon fuels in temperature programmed
glass capillary gas chromatography. Part 1:
Qualitative identification
[AD-A111389] N82-26400

GAS COOLIH6
Hodel test and full scale checkout of dry-cooled

jet runup sound suppressors
[ A I A A PAPEB 82-1239] 482-35079

GAS FLOS
A critical appraisal of some current incidence

loss models for the stator and rotor of a mixed
flow gas turbine
[ASHE P4PEB 82-GT-120] 482-35350

GAS GEBBBATOBS
Characteristics of a side dump gas generator ramjet

[4144 P4PEB 82-1258] 482-35089
GAS BECOTBBI

Gas turbine airflow control for optimum heat
recovery
[ASHE P4PEB 82-61-83] 482-35329

GAS TBHPEBATUBE
Control of gas turbine power transients for

improved turbine airfoil durability
[4IAA P4PEB 82-1182] A82-35047

GAS IOBGSTBH ABC IELDIHG
Development and application of Dabrer gas tungsten
arc welding for repair of aircraft engine, seal
teeth
[ASHE P4PEB 82-GT-55] 482-35310

GAS TDBBIIE EH61HBS
Ceramic component development for limited-life

propulsion engines
[AIAA PAPEB 82-1050] 482-34979

Blade loss transient dynamic analysis of
turbomachinery
[4144 P4PEB 82-1057] 482-34982

Experimental study of the effects of secondary air
on the emissions and stability of a lean
premized combustor
[AIAA PAPEB 82-1072] A82-34992

Advancements in real-time engine simulation
technology of digital electronic aircraft
engine controls
[AJAA PAPEB 82-1C75] 482-34995

NASA/General Electric broad-specification fuels
combustion technology program - Chase I results
and status
[AIAA PAPEB 82-1089] A82-35000

Evaluation of fuel injection configurations to
control carbon and soot formation in small GT
combustors
[AIAA PAPEB 82-1175] A82-35041

The F404 development program - A new approach
[AIAA PAPEE 82-1180] A82-35045

Icing conditions on sea level gas turbine engine
test stands
[AIA4 PAPEB 82-1237] A82-35078

Thermal decomposition of aviation fuel
[ A S H E PAPEB 82-G1-27] A82-35292

Plain-jet airblast atomization of alternative
liquid petrcleum fuels under high ambient air
pressure conditions
[ASHE PAPEB 82-GT-32] A82-35293

Fuel microemulsions for jet engine smoke redaction
(ASHI PAPEB 82-GT-33] 482-35294

Acoustic control of dilution-air mixing in a gas
turbine cosbustor
[ASHE EAPEB 82-GT-35 ] A82-35296

Small engine inlet air particle separator technology
[ASHE PAPEB 82-GT-40] A82-35299

The effect of coolant flow on the efficiency of a
transonic HP turbine profile suitable for a
small engine
[ A S H E PAPEB 82-GT-63] A82-35315

Carbon formation by the pyrolysis of gas turbine
fuels in preflame regions of gas turbine
co ml) us tors
[ASHE PAPEB 82-GT-84] A82-35330

Two-phase transpiration cooling
[ A S H E PAPEB 82-GT-89] 482-35333

A two-dimensional boundary-layer program for
turbine airfoil heat transfer calculation
[ASHE PAPEB 82-GT-93] A82-35336

Net shape components for small gas turbine engines
[ASBE PAPEB 82-GT-96] A82-35338

The effect of HaCl/g/ in high temperature oxidation
[ASHE PAPEB 82-61-106] A82-35342

The potential impact of future fuels on small gas
turbine engines
[ASHE P4PEB 82-GT-133] 482-35362

The use of optimization techniques to design
controlled diffusion compressor blading
[ASHE PAPEfl 82-GT-149] A82-35373

A practical approach to the design of
oultivariable control strategies for gas turbines
[ASHE PAPEB 82-GT-150] A82-35374

Scaling effects on leakage losses in labyrinth seals
[ A S H E PAPEB 82-GT-157] 482-35380

Neasureaents of heat transfer coefficients on gas
turbine components. II - Applications of the
tech-Digue described in part I and comparisons
with results from a conventional measuring
technique and predictions
[ASHE PAPEB 82-GT-175] A82-35388

A stage-by-stage dual-spool compression system
modeling technique
[ASHE PAPEB 82-GT-189] A82-35394

TUEB01BAHS - 4 programming language for the
performance simulation of arbitrary gas turbine
engines with arbitrary control systems
[ASHE PAPEB 82-GT-200] A82-35396

Acquisition of F-100/3/ high pressure compressor
entrance profiles
[ASHE PAPEB 82-GT-215] A82-35402

Engine experience of turbine rotor blade materials
and coatings
[ASHE PAPEB 82-61-244] A82-35425

An approach to software for high integrity
applications in aircraft gas turbine engine
control
[ASHE PAPEB 82-GT-251] A82-35430

Ceramic components for automotive and heavy duty
turbine engines - GATE and ACT 100
[ASHE PAPEB 82-GT-253] A82-35432

Progress in the development of energy efficient
engine components
[ASHE PAPEB 82-GT-275] 482-35450

Engine dynamic analysis with general nonlinear
finite element codes. II - Bearing element
implementation, overall numerical
characteristics and benchmarking
[4SHE PAPEB 82-GT-292] A82-35462

The effect of temperature ratios on the film
cooling pr.ocess
[ASHE PAPEB 82-GT-305] A82-35470

A spark ignition model for liquid fuel sprays
applied to gas turbine engines

A82-37220
Development of counter-rotating intershaft support
bearing technology for aircraft gas turbine
engines
[AIAA PAPEB 82-1054] A82-37679

Optical tip clearance sensor for aircraft engine
controls
[AIAA PAPEB 82-1131] 482-37691

Transient simulation of gas turbines including the
effects of heat capacity of the solid parts
[ISBH-951-752-496-X] N82-26296

Life and Utilization Criteria Identification In
Design (LUCID), volume 1
[AD-A111939] S82-26309
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Life and Utilization Criteria Identification In
Design (LUCID) , volume 2
[AD-A111940] N82-26310

Depot support of gas turbine engines
[AD-A107141] N82-27217

Rotor fragment protection program: Statistics on
aircraft gas turbine ngine rotor failures that
occurred in D.S. commercial aviation during 1978
[HAS&-CB-165388] H82-27316

Mechanical property characterization and modeling
of structural materials for airframes and
aircraft gas turbine engines
[AD-A113841] S82-27784

GAS TOBBIHES
A comprehensive method for preliminary design

optimization of axial gas turbine stages
[AIAA PAPER 82-1264] A82-35091

Atomization guality of twin fluid atomizers for
gas turbines
[ASHE PAPEB 82-6T-61 ] A82-35314

The use of performance-monitoring to prevent
compressor and turbine blade failures
[ASHE PAPER 82-6T-66] A82-35316

Gas turbine airflow control for optimum heat
recovery
[ASHE PAPER 82-GT-83] A82-35329

Development of hybrid gas turbine bucket technology
[ASHE PAPER 82-GT-94 ] A82-35337

A critical appraisal of seme current incidence
loss models for the stator and rotor of a nixed
flow gas turbine
[ASBE PAPEE 82-GT-120] A82-35350

Accuracy expectations for gas turbine and
centrifugal compressor performance testing
[ASHE PAPEE 82-GT-128] A82-35358

Performance of multiple, angled nozzles with short
mixing stack eductor systems
[AD-A110817] N82-26302

Heat transfer in turbines
[AD-A111584] N82-26307

GAS-SOLID IHTEBACIIOHS
Transient simulation of gas turbines including the

effects of heat capacity of the solid parts
[ISBN-951-752-496-X] N82-26296

GEARS
Selecting the best redaction gear concept for

prop-fan propulsion systems
[AIAA PAPEB 82-1124] A82-35020

Next generation turboprop gearboxes
[ASHE PAPER 82-GT-236] A82-35418

GENERAL AVIATION AISCBiFT
N A S A research in aircraft propulsion

[ASHE PAPER 82-61-177] A82-35389
A single-frequency multitransmitter telemetry

technique
A82-36281

Investigation of air transportation technology at
Princeton University, 1581

N82-26212
Flying qualities criteria for GA single pilot IFB

operations
H82-26213

Input/output models for general aviation
piston-prop aircraft fuel economy

N82-26215
Effects of wing-leading-edge modifications on a

full-scale, low-wing general aviation airplane:
Rind-tunnel investigation of
high-angle-of-attack aerodynamic characteristics

conducted in Langley 30- by 60-foot tunnel
[NASA-TP-2011] N82-26217

Flight-test verification of a pictorial display
for general aviation instrument approach
[NASA-TH-83305] N82-26288

Propulsion opportunities for future commuter
aircraft
[NASA-TH-82915] N82-26298

Briefs of accidents, involving corporate/executive
aircraft, D.S. general aviation, 1979
[PB82-138967] N82-27245

Briefs of accidents involving missing and missing
later recovered aircraft, U.S. general aviation,
1979
[PB82-138959] 1182-27246

Briefs of accidents involving rotorcraft, U.S.
general aviation, 1979
[PB82-138926] N82-27249

Briefs of accidents involving turbine powered
aircraft, DS general aviation, 1979
[PB82-138918] 1182-27250

Briefs of accidents involving midair collisions:
O.S. general aviation, 1979
[PB82-138900] 1182-27251

Annual review of aircraft accident data: D.S. air
carrier operations, 1979
[PB82-134339] N82-27253

Briefs of fatal accidents involving fixed-wing
multi-engine aircraft, O.S. General Aviation, 1979
[PB82-139007] B82-27254

Briefs of accidents involving amateur/home built
aircraft, D.S. general aviation, 1979
[PB82-138975] H82-27257

A Loran-C prototype navigation receiver for
general aviation
[NASA-CB-169118] N82-27259

Advanced microstrip antenna developments. Volume
2: Hicrostrip GPS antennas for general aviation
aircraft
[AD-A113620] H82-27588

GEODETIC COOBDIHATBS
An unbiased analysis of the Doppler coordinate

systems
[AD-A110510] 1182-26269

GEODETIC SATELLITES
Doppler test results of experimental GPS receiver

[AD-A113587] S82-27274
GEOBAGHEIISH

A comparison of pole positions derived from GPS
satellite and Navy navigation satellite
observations
[AD-A110765] N82-26268

The Earth's gravity field to degree and order 180
using SEASAT altimeter data, terrestrial gravity
data and other data
[AD-A113098] N82-27900

6EOBETBICAL OPTICS
Hide angle raster head up display design and

application to future single seat fighters
N82-27304

GLASS FIBER BEIIFOBCBD PLASTICS
Dse of CGflBP in transport Carbon and Glass

Hybrid Reinforced Plastics
A82-37061

A significant role for composites in
energy-efficient aircraft

A82-37065
R 6 D on composite rotor blades at Agusta

A82-37764
CFC drive shaft and GFC coupling for the tail

rotor of the BO 105
A82-37766

Ageing of composite rotor blades
A82-37771

GLIDE PATHS
Flight experiments using the front-side control

technique during piloted approach and lauding in
a powered lift STOL aircraft
[NASA-TH-81337] N82-26314

GLIDEBS
Briefs of accidents involving gliders, U.S.

general aviation, 1979
[PBS2-139015] N82-27258

GLOBAL POSITIOHIIG SISTEH
FAA tests on the Navstar GPS Z-set

A82-37039
Navstar - Global Positioning System: A

revolutionary capability
A82-37040

Study of the global positioning system for
maritime concepts/applications: Study of the
feasibility of replacing maritime shipborne
navigation systems with NAVSTAR
[NASA-CR-169031] N82-26263

Global Positioning System (GPS) geodetic receivers
[AD-A111026] 1182-26267

A comparison of pole positions derived f rom GPS
satellite and Navy navigation satellite
observations
[AD-A110765] N82-26268

Data processing at the Global Positioning System
master control station
[AD-A110553] N82-26270

Doppler test results of experimental GPS receiver
[AD-A113587] 082-27274
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GO»EHHHEHt PBOCOBBHEHT SOBJECT IHDBZ

advanced mictostrip antenna developments. Volume
2: Hicrostnp GPS antennas for general aviation
aircraft
[AD-A11362Q] H82-27588

GOVEBIHEHT PBOCOBEflBII
Beduced performance and increased cost warrant

reassessment of the uul t i f le stores ejector rack
[AD-A112776] H82-27285

GB1PHITE-EPOII COHPOSITES
Fabrication and test of integrally stiffened

graphite/epoxy components
A82-37071

Application and testing of metallic coatings on
graphite/ejoxy composites

182-37074
Evaluation of sensitivity of ultrasonic detection

of disbonds in graphite/epoxy to metal joints
A82-37080

GB4PBITB-POLXIHIDE COBPOSITES
Geometrical aspects of the tribological properties

of graphite fiber reinforced pclyinde composites
[ASLE PBEPBIHT 82-AH-5A-2 ] A82-37855

Develop, demonstrate, and verify large area
composite structural bonding with polyimide
adhesives adhesively bonding
graphite-polyimide structures
[N4SA-CB-1 65839] N82-26465

GBiTITiTIOIAL FIELDS
Gravity induced position errors in airborne

inertial navigation
[AD-A113823] N82-27272

The Earth's gravity field to degree and order 180
using SEASAT altimeter data, terrestrial gravity
data and other data
[AD-A113098] N82-27900

GBiVITY AHOHALJBS
Gravity induced position errors in airborne

inertial navigation
[AD-A113823] N82-27272

The Earth's gravity field to degree and order 180
using SEASAT altimeter data, terrestrial gravity
data and other data
[AD-A113098] M82-27900

GB007ES
Influence of casing treatment on the operating

range of axial compressors
[ASHE PAPEB 82-GT-103] A82-35340

GBGOHD HANDLING
Preliminary study of ground handling

characteristics of Buoyant Quad Eotor (BQE)
vehicles
[NAS4-CB-166130] H82-26220

GBOOHD STATIOHS
Data processing at the Global Positioning System

master control station
[AD-A110553] B82-26270

Standard engineering installation package. Air
traffic radio channel ccntrol eguifment: Change 1
[AD-A107150] K82-26275

GBODND SOPPOBT EQOIPBEHT
Freguency sharing between passive sensors and

aeronautical radionavigation systems employing
ground transponders in the band 4.2 - 4.4 GHz
[NASA-CB-169041] 1182-26261

GBOD1D TESTS
T700 - Hodern development test techniques, lessons

learned and results
[AIAA PAPEB 82-1183] A82-35048

Improved methods in ground vibration testing
[AHS PBEPBIHT 81-6] A82-37781

GBOOHD 1IBD
B-747 vortex alleviation flight tests:

Ground-based-sensor aeasurements
{AB-A113621J H82-27287

GDIDiHCB (HOTIOS)
Simplified digital design tools

A82-37034
Proceedings of tie 12th Davy Symposium on
Aeroballistics, vcluae 1
[AD-A111763] N82-27225

6DIDE YA1ES
Comprehensive analysis of an axial compressor test

with adjustable guide vanes
[ A S H E PAPEB 82-GT-74] 482-35323

Heat transfer measurements of a transonic nozzle
guide vane
[ASflE PAPEB 82-GT-247J A82-35426

60S! ALLEMATOBS
A gust damper for light passenger aircraft

A82-37127
COST LOADS

Comparison of analytical and wind-tunnel results
for flutter and gust response of a transport
wing with active controls
[NASA-TP-2010] 1182-26703

COSTS
Botor state estimation for rotorcraft

[AHS PBEPBIHT 81-11] A82-37784
elBOSCOEES

Gyro systems (selected pages)
[AD-A113748] N82-27271

GIBOSCOPIC STABI1ITI
The influence of Coriolis forces on gyroscopic

motion of spinning blades
[ASHE P4PBB 82-GT-163] A82-35384

Gyro systems (selected pages)
[AD-A113748] H82-27271

H
HANDBOOKS

Maintenance training simulator design and
acquisition: Handbook of ISB procedures for
design and documentation
[AD-A111430] 1182-26321

BAS6 GLIDEBS
Ultralight airplanes

A82-35233
HAH6ABS

Preliminary study of ground handling
characteristics of Buoyant Quad Botor (BQB)
vehicles
[NASA-CB-166130] 1182-26220

HABBOBIC BXCIIATIOH
Development and validation of preliminary

analytical models for aircraft interior noise
prediction

A82-38077
BABBOBIC OSCILLATIOB

Optimization of blade pitch angle for higher
harmonic rotor control

A82-37776
BABBIEB AIBCBAFT

An oxygen enriched air system for the AV-8A Barrier
[AD-A112334] H82-27239

BEAD-DP DISPLAYS
Hide angle raster head up display design and

application to future single seat fighters
H82-27304

BEAT FLUX
Turbine stage heat flux measurements

[AIAA PAPEB 82-1289] A82-35102
HEAT BEASOBEBEHT

Turbine stage heat f lux measurements
[ A I A A PAPEB 82-1289] A82-35102

Measurements of heat transfer coefficients on gas
turbine components. I - Description, analysis
and experimental verification of a technique for
use in hostile environments
[ASHE PAPEB 82-GT-174] A82-35387

Measurements of heat transfer coefficients on gas
turbine components. II - Applications of the
technique described in part I and comparisons
with results from a conventional measuring
technique and predictions
[4SHE PAPEB 82-61-175] A82-35388

BEAT OF FOSIOI
Microwave ice prevention

N82-26203
BEAT BESISTAHT ALLOYS

A two-dimensional boundary-layer program for
turbine airfoil heat transfer calculation
[ASBE PAPEB 82-GT-93] A82-35336

Engine experience of turbine rotor blade materials
and coatings
[ASHE PAPEB 82-GT-244] 482-35425

Bot isostatically pressed uanufacture of high
strength HEBL 76 disk and seal shapes
[HASA-CB-145549] H82-26439

BEAT 1BAHSFEB
Turbine stage heat flux measurements

[AIAA PAPEB 82-1289] A82-35102
Two-phase transpiration cooling

[ASHE PAPEB 82-GT-89] 482-35333
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A two-dimensional boundary-layer prograa for
turbine airfoil heat transfer calculation
[ASBE PAPEB 82-61-93] 482-35336

Heat transfer optiuised turbine rotor blades - An
experimental study using transient techniques
[ASBE PAPEB 82-61-301] A82-35a69

Transient simulation of gas turbines including the
effects of heat capacity of the sclid parts
[ISBH-951-752-496-X] H82-26296

Heat transfer in turbines
[AD-A111584] 882-26307

BEIT TBMSFEB COEFFICIENTS
Measurements of heat transfer coefficients on gas

turbine components. I - Description, analysis
and experimental verification of a technique for
use in hostile environments
[ASBE PAPEB 82-GT-174] A82-35387

Measurements of heat transfer coefficients on gas
turbine components. II - Applications of the
technique described in part I and comparisons
with results from a conventional measuring
technique and predictions
[ASBE PAPEB 82-GT-175] A82-35388

Local heat transfer to staggered arrays of
impinging circular air jets
[ASBE PAPEB 82-Gl-ill] 482-35401

Heat transfer measurements of a transonic nozzle
guide vane
[ASME PAPEB 82-61-247] 482-35426

The effect of temperature ratios on the film
cooling process
[ASSE PAPEB 82-61-305] 482-35470

HEiTIIG
Experiments on fuel heating for commercial aircraft

[NASA-Id-8 2878] H82-26U83
HEAVY LIFT AIBSHIPS

Preliminary study of ground handling
characteristics of Buoyant Quad Botor (BQB)
vehicles
[HASA-CR-166130] S82-26220

HEUCOPTBB COHTBOL
An advanced helicopter engine control system

[ASBE PAPEB 82-61-250] 482-35429
Optimization of blade pitch angle for higher

harmonic rotor contrcl
482-37776

A simple system for helicopter
individual-blade-control and its application to
stall-induced vibration alleviation
[AHS PBEPBIHT 81-12] 482-37785

Seal-time simulation of an airborne radar for
overwater approaches
[HASA-CB-166293] H82-26262

HELICOPTBB DBSI6H
CFC drive shaft and GPC coupling for the tail

rotor of the BO 105
A82-37766

Quasi-static and dynamic crushing of energy
absorbing materials and structural components
with the aim of improving helicopter
crashworthiness

482-37769
Helicopter design synthesis

482-37772
Factors shaping conceptual design of rotary-wing

aircraft
482-37773

Low vibration design of AAH for mission
proficiency reguiremants Advanced Attack
Helicopter
[AHS PBEPBIHT 81-2] 482-37778

The Helicopter Bide Bevolution
[AHS PBEPBIHT 81-4] 482-37780

Considerations of open-loop, closed-loop, and
adaptive multicyclic control systems
[AHS PBEPBIBT 81-13] A82-37786

Assessment of the dynamic response of a structure
when modified by the addition of mass, stiffness
or dynamic atsorlers
[AHS PBEPBIHT 81-18] 482-37790

4 unified approach to helicopter HASTBAN modeling
[ A H S PHEPBINT 81-22] 482-37793

Substructure program for analysis of helicopter
vibrations
[AHS PBEPBINT 81-24] 482-37795

Advanced concepts for composite structure joints
and attachment fittings. Volume 2: Design guide
[AD-A111106] H82-26280

HELICOPTEB BHGIIES
Development of a helicopter rotor/propulsion

system dynamics analysis
[AIAA PAPEB 82-1078] A82-34997

Small engine inlet air particle separator technology
[ASBE PAPEB 82-GT-40] 482-35299

Adaptive fuel control feasibility investigation
for helicopter applications
[ASHE PAPEB 82-61-205] 482-35400

An advanced helicopter engine control system
[ASBE PAPEB 82-6T-250] A82-35429

Electronic control for small engines
[AIAA PAPEB 82-1126] A82-37688

Bechanical wear assessment of helicopter engines
by ferroqraphy
[AD-A110772] H82-26305

HELICOPTEB PEBFiOiBAHCE
Quantification of helicopter vibration ride

qualities
A82-37767

Practical application of a computerized flight by
flight fatigue test system

A82-37768
An automatic map reader suitable for use in

helicopters
A82-37775

Army helicopter crew seat vibration - Past
performance, future requirements
[ A H S PBEPBIHT 81-3] A82-37779

Botor state estimation for rotorcraft
[ A H S PBEPBIHT 81-11] A82-37784

Use of optimization in helicopter vibration
control by structural modification
[ A H S PBEPBIHT 81-27] 482-37797

Airworthiness and flight characteristics test of
an OH-58C configured to a Light Combat
Helicopter (LCH)
[AD-A112581] 1182-26286

HELICOPTEB PBOPE1LEB DBIVE
Development of a helicopter rotor/propulsion

system dynamics analysis
[AIAA PAPEB 82-1078] A82-34997

HELICOPIEB BAKES
Determination of rotor wake induced empennage

airloads
[AHS PBEPBIHT 81-26] A82-37796

HBLICOPIEBS
Determination of in-flight helicopter loads and

vibration
[ A H S PBEPBIHT 81-7] 482-37782

Design and evaluation of a state-feedback
vibration controller
[AHS PBEPBIHT 81-10] A82-37783

Survey of active and passive means to reduce
rotorcraft vibrations

A82-37946
Opportunities exist to achieve greater

standardization of aircraft and helicopter seats
[AD-A111718] H82-26259

Helicopter night vision system simulation evaluation
[AD-A110505] N82-26292

The annoyance of impulsive helicopter noise
[HASA-CB-169123] N82-28134

HELIDB-HE08 LASEBS
Bide field of view laser beacon system for three

dimensional aircraft range measurements
H82-26216

HIGH CBESSOBE
Plain-jet airblast atomization of alternative

liquid petroleum fuels under high ambient air
pressure conditions
[ASHE PAPEB 82-61-32] A82-35293

Casing treatments on a supersonic diffuser for
high pressure ratio centrifugal compressors
[ASBE PAPEB 82-GT-85] A82-35331

HIGH SPEED
Summary and recent results from the HASA advanced

High Speed Propeller Besearch Program
[HASA-TB-82891] H82-26219

HIGH TBBPBBATOBB TESTS
Development of hybrid gas turbine bucket technology

[ASBB PAPEB 82-6T-94] A82-35337
The effect of NaCl/g/ in high temperature oxidation

[ASBE PAPEB 82-61-106 ] 482-35342
HIHGES

Hinged strake aircraft control system
[H4S4-CASE-LAB-12860-1] H82-26278
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HOLOGRAPHIC HTBBFEEOBETBI SUBJECT IBDEI

HOLOGBAPHIC IHTBBFEBOBBTBT
Investigation of blade vibration of radial

impellers ty means of telemetry and holographic
interf erometry
[ASBE PAPEE 82-GT-34] A82-35295

Analysis of rotating structures using image
derotation with multiple pulsed lasers and moire
techniques

A82-36999
Operating manual holographic interfercnetry system

for 2x2 foot transonic wind tunnel
[SAS6-CB-166344 ] S82-26218

HOHIBG
A model for sensor-interceptor trade-off analysis

[AD-A112046] H82-26271
HOBIZOHTM. TAIL SOBPACBS

Fabrication and test of integrally stiffened
graphite/efoxy components

A82-37071
HOT COBBOSIOi

The effect of NaCl/g/ in high temperature oxidation
[ASBE P&PEB 82-GT-106] A82-35342

HOT PBESSXHG
Hot isostatically pressed manufacture of high

strength HEEL 76 disk and seal shapes
[HASi-CB-165549] M82-26439

HOT-BIBB FLO1BE5EBS
Turbulence measurements in a confined jet using a

six-orientation hot-Hire probe technique
[AIAi PAPEB 82-1262] A82-37710

HODSIH6S
Ceramic turbine housings

[ASBE PAPEB 82-GT-293] A82-35463
HOfEBIHG

A finite element analysis of coupled rotor
fuselage vibration
[AHS PBEPBIHT 81-21] A82-37792

HOBS
Honofilar - A dual frequency rotorhead absorber

[AHS PBEPEIHT 81-20] A82-37791
HOHAH FACIOBS BHG1HEEBIHG

Justification for, and design of, an economical
programmable multiple flight simulator

A82-36969
Current ADH restraint system status, trade-off

constraints and long range objectives for the
Maximum Performance Ejection System (BPES)
[AD-A112645] H82-27238

Proposed research tasks for the reduction of human
error in naval aviation mishaps
[AD-A112339] N82-27241

Development of a backpack survival kit for
ejection seats
[AD-A113653] 1182-27242

Advanced technology and fighter cockpit design:
Which drives which?

N82-27302
HIBBID STBOCTUBBS

Ose of CGHBP in transport Carbon and Glass
Hybrid Beinforced Plastics

A82-37061
HIDBAULIC COHTBOL

Wear by generation of alectrokinetic streaming
currents
[ASLE PBEPHIHT 82-AH-6A-3] A82-37857

HTDBAOLIC BQDIPBEHT
Design guide for aircraft hydraulic systems and

components for use with chlorotrifluorethylene
nonflammable hydraulic fluids
[AD-A112097] M82-26283

HIDBAULIC FLDIDS
Design guide for aircraft hydraulic systems and

components for use with chlorotrifluorethylene
nonflammable hydraulic fluids
[AD-A112097] 1182-26283

Corrosion tests Kith HJL-fl-83282 and HIL-fl-6083
aircraft hydraulic fluids
[AD-A1121(37] 1182-27506

HIDBOCABBOH COBBOSTIOB
Numerical and experimental examination of a

prevaporized/preaixed ccmnustor
[AIAA PAPEB 82-1071] A82-34994

HC and CO emission abatement via selective fuel
injection
[ASBE PAPEB 82-GT-178] A82-3S390

HIDBOCABBOS FUELS
Deposit formation in hydrocarbon fuels

[ASBE PAPEB 82-61-119] A82-35307

Carbon formation by the pyrolysis of gas turbine
fuels in preflame regions of gas turbine
ccobustors
[ASBE EAPEB 82-GT-84] A82-35330

HIDBOCBACKIIG
Evaluation of hydrocracking catalysts for

conversion of whole shale oil into high yields
of jet fuels
[AD-A112820] 1182-27523

BIDB06EI POB1S
iill hydrogen-fueled aircraft be safe

[AIAA EAPEB 82-1236] A82-35077
HIDBOGBAPHI

The Bydrographic Airborne Laser Sounder (HALS)
[AD-A111027] H82-26660

HIPEBSOSIC FLO!
Comparison of numerical results and measured data

for smooth and indented nosetips
[AD-A11179U] 1182-26619

IBB COHSDIEBS
An analysis pf selected enhancements to the en

route central computing complex
[AP-i 113575] B82-280l»*t

ICE POBBATIOI
Icing conditions on sea level gas turbine engine

test stands
[AIAA PAPEB 82-1237] A82-35078

Limited artificial and natural icing tests
production OH-60A helicopter (re-evaluation)
[AD-A112582] M82-26287

Aerodynamic investigations to determine possible
ice flight paths
[NASA-TB-76648] N82-27235

Besponse of cloud microphysical instruments to
aircraft icing conditions
[AD-A112317] 1182-27284

ICE EBEVEBTIOB
Icing conditions on sea level gas turbine engine

test stands
[ A I A A PAPEB 82-1237] A82-35078

Microwave ice prevention
N82-26203

Limited artificial and natural icing tests
production DH-60A helicopter (re-evaluation)
[AD-A112582] H82-26287

ICE BEPOBTIH6
Besponse of cloud microphysical instruments to

aircraft icing conditions
[AD-A112317] 1182-27284

IDEHTIFIIHG
Implementing aircraft identification schemes by

public key cryptosystems
A82-37381

IGHITI08
Models for a turbulent premixed dump combustor

[AIAA PAPEB 82-1261] A82-37709
IBAGE COHTBAST

Influence of contrast on spatial perception in TV
display of moving images
[PE-50] H82-27609

IBAGE PBOCESSIHG
Visual technology research simulator, visual and

motion system dynamics
[AD-A111801] H82-26325

Some potential novel approaches to the automatic
airborne detection and identification of ground
targets

N82-27296
Digital image processing for acquisition,

tracking, hand off and ranging
H82-27303

IBA6IBG TECBHIQOES
laser application in weapon guidance and active

imaging
A82-35767

Advanced training techniques using computer
generated imagery
[AD-A111979] H82-28007

Computer image generation: Advanced visual/sensor
simulation
[AD-A107098] N82-28016

IBPiCI BABASE
Bird impact analysis package for turbine engine

fan blades
[NASA-TB-82831] H82-26701
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SUBJECT IBDEI ISOSTATIC PBESSOBB

Foreign object impact design criteria, volume 2
[AD-A112701] N82-27313

Foreign object impact design criteria, volume 3
[AD-A112447] N82-27314

IHPACT LOADS
Transient vibration of high speed lightweight

rotor due to sudden imbalance
[ASHE PAPEE 82-61-231J 182-35413

IHPBLLEBS
Investigation of blade vibration of radial
impellers by means of telemetry and holographic
interferometry
CASHE PAPEE 82-6T-3«] A82-35295

Experimental investigations on the flow in the
impeller of a centrifugal fan
[ASME PAPEfl 82-GT-37] A82-35298

Secondary flow mixing losses in a centrifugal
impeller
[ASHE P1PEB 82-GT-4W] A82-35302

The influence of flow rate on the wake in a
centrifugal impeller
[ASHE PIPES 82-GT-45] A82-35303

On the performance prediction of a centrifugal
compressor scaled up
[ASHE PAPEB 82-GT-112} 182-35345

Effect of impeller extended shrouds en centrifugal
compressor performance as a function of specific
speed
[ASHE PAPEB 82-GT-226] 482-35111

IB-FLIGHT BOHITOBJB6
Flying qualities criteria for GA single pilot IFB

operations
N82-26213

IBCOHPBESSIBLE ILOi
The numerical solution of the Bavier-Stokes

equations for incompressible turbulent flow over
airfoils
[AD-A111279] B82-26612

IBDOSTBIAL EHBEGY
Gas turbine airflow ccntrcl for optiauo heat

recovery
[ASHE PAPEB 82-GT-83] A82-35329

IBBBTIA
Semi-active fluid inertia - A new concept in

vibration isolation
[AHS PHEPHIHT 8n-17} A82-37789

IHEBTIAL GDIDAHCE
Gyro systems (selected paces)

[AD-A113748] N82-27271
IHBBTIAL BA7I6ATIOB

Gravity induced position errors in airborne
inertial navigation
[AD-A113823] K82-27272

IHFOBMATIOH DISSEHIHATIOH
Software functional description of mass weather

dissemination system exploratory engineering model
[AD-A112706] B82-27573

IBFB1BED IHAGBBY
Automatic handoff of multiple targets

[AD-&107490] H82-27561
IILET FLOS

The effect of inlet distortion on the performance
characteristics of a centrifugal compressor
[ASHE PAPEB 82-GT-92] A82-35335

Prediction of cruise nissile inlet peaX
iustantaneons distortion patterns from steady
state and turbulence data using a statistical
technique
[AIAA PAPEE 82-1085] A82-37685

Current status of inlet flow prediction methods
[AD-A111784] B82-26311

Acoustic properties of turtofan inlets
[BASA-CB-169016] N82-27090

IBLEI H03SLBS
Selected results of the F-15 propulsion

interactions progran
[AIAA PAPEB 82-1011] A82-34976

F-14 inlet development experience
[ASHE PAPEE 82-GT-5] A82-35278

Development and application of a performance
prediction method for straight rectangular
diffuser
C A S H E PAPEB 82-GT-122] A82-35352

IILET PBBSSOEE
Acquisition of F-100/3/ high pressure compressor

entrance profiles
[ASHE PAPEB 82-GT-215] A82-35U02

IIPOT/OOXCOT BODIIIES
Input/output models for general aviation

piston-prop aircraft fuel economy
N82-26215

A floating-point/multiple-precision processor for
airborne applications
[BASA-TH-84252] H82-26289

IISTBDHEHT LAHDIJ6 SISIEHS
Flight-test verification of a pictorial display

for general aviation instrument approach
[NASA-TH-83305] H82-26288

IITAKE SSSTEHS
Current status of inlet flow prediction methods

[AD-A111784] N82-26311
IBIELLI6IBILITY

A comparative study of narrowband vocoder
algorithms in Air Force operational environments
using the Diagnostic Bhyme Test
[AD-A112053] N82-26546

IITEBCEP1IOH
A model for sensor-interceptor trade-off analysis

[AD-A112016] B82-26271
Quasilinearization solution of the proportional

navigation problem
[AD-A113668] 1182-27273

IBTBBFACES
The Flight Service Automation System (FSAS) system

benchmark. Volume 3: The vendor interface
package
[PB82-113553] 1182-27279

IBTEBHITTENCI
Development potential of Intermittent Combustion

(I.e.) aircraft engines for commuter transport
applications
[NASA-TH-82869] B82-26297

IITEBSAL COHBOSTIOH EBGIBES
Development potential of Intermittent Combustion

(I.e.) aircraft engines for commuter transport
applications
[BASA-TH-82869] H82-26297

IITEB8ATIOBAL LIB
The recognition of air worthiness of aircraft -

Comments to a remarkable judicial decision
A82-38025

IBTEBIATIOBAL TBADE
Software technology transfer and export control

[AD-A106869] B82-28017
IMTEBEBOCESSOB COHHOBICATIOM

Joint University Program Air for Transportation
Research, 1S81
[HASA-CP-2224] H82-26199

The P-IOD Project error detection codes
B82-26202

IBTOIICiTIOB
Briefs of accidents involving alcohol as a

cause/factor, O.S. general aviation, 1979
[PB82-138912] 882-27247

IBVEilOBI HABAGEHEBT
The Sortie-Generation Hodel system. Volume 6:

Spares subsystem
[AD-A110900] N82-26226

I1VISCID FLOW
An inviscid-viscous interaction treatment to

predict the blade-to-blade performance of axial
compressors with leading edge normal shock waves
[ASHE PAPEB 82-GT-135] A82-35363

IOBOSPHEBB
The effect of ionospheric variability on the

accuracy of high frequency position location
[AD-A107425] N82-26274

IOIOSPBBRIC DISTDBBiHCES
The effect of ionospheric variability on the

accuracy of high frequency position location
[AD-A107425] N82-26274

lOMOSPflEBIC PBOPAGATIOB
The effect of ionospheric variability on the

accuracy of high frequency position location
[AD-A107425] K82-26274

ISOSTATIC PBBSSDBB
Hot isostatically pressed manufacture of high

strength MEBL 76 disk and seal shapes
[NAS4-CB-165549] N82-26439
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J-85 EBGIBB
Evaluation of a simplified gross thrust

calculation method for a J85-21 afterburning
turbojet engine in an altitude facility
[AIA4 PAPEB 82-1041] A82-31978

JET AIBCBUT
B-717 vortex alleviation flight tests:

Ground-based sensor measurements
[AD-A113621] H82-27287

JET AIRCRAFT HOISE
Model test and full scale checkout of dry-cooled

jet runup sound suppressors
[ A I A A PAPEB 82-1239] 482-35079

Digital spectral analysis of the noise from short
duration impulsively started jets

482-36191
Aircraft noise reduction

N82-27281
QCSEE under-the-uing engine acoustic data

f NASA-TH-82691 J H82-27311
JET EHGIKE FUELS

NASA/General Electric broad-specification fuels
combustion technology program - Phase I results
and status
[4IAA PAPEE 82-1C89] 482-35000

Fuel microemulsions for jet engine sncke reduction
fASHE PAPEB 82-GT-33] 482-35291

Evaluating the effectiveness of hydrorefining of
the Ion-stability component of T-1 fuel

482-36673
Kovats indices as a tool in characterizing

hydrocarbon fuels in temperature programaed
glass capillary gas chromatography. Part 1:
Qualitative identification
[AD-A111389] B82-26100

Experiments on fuel heating for commercial aircraft
[NASA-TM-82878] N82-26483

Jet fuel f rom shale oil: The 1981 technology review
[AD-A111217] N82-26481

Mobility fuels for the Havy
[AD-A112511] B82-26185

The biological degradation of spilled jet fuels:
4 literature review
[4D-A110758] H82-26873

Effect of some nitrogen compounds thermal
stability of ]et A
[BASA-TM-82908] S82-27519

Evaluation of hydrocracking catalysts for
conversion of whole scale oil into high yields
of jet fuels
[4D-4112820] N82-27523

JET EH6IHBS
Propulsion system requirements for advanced

fighter aircraft
[AIAi PAPEE 82-1143] A82-35025

Control of gas turbine power transients for
improved turbine airfoil durabilitj
[4IA4 PAPEE 82-1182] 482-35017

Acoustic emission in jet engine fan blades
A82-35257

Dry friction damping mechanisms in engine blades
[ASHE PAPEE 82-GT-162] 482-35383

Status report of the U S A P ' s Engine Bodel
Derivative Program
[ASHE PAPEB 82-61-183] 482-35391

Cycle considerations for tactical fighters in the
early 1990's
[ASHE P4PEE 82-GT-259] 482-35136

Composite containment systems for jet engines
482-37062

Current techniques for jet engine test cell modeling
[AliA PAPEE 82-1272] 482-37712

Field test of an in stack diffusion classifier on
an aircraft engine test cell
[4D-A113811] H82-27326

JET FLOW
Secondary flow mixing losses in a centrifugal

impeller
[ASHE PAPEB 82-GT-11] 482-35302

The influence of flow rate on the wake in a
centrifugal impeller
[ A S H E PAPEB 82-GT-45] A82-35303

JET IBPIHGEHEHX
Local heat transfer to staggered arrays of

impinging circular air jets
[ASflE PAPEE 82-GT-211] A82-35101

JET PEOPOLSIOH
Development potential of Intermittent Combustion

(I.e.) aircraft engines for commuter transport
applications
[HASA-TB-82869] S82-26297

JOOBIAL BEABII6S
The effect of journal misalignment on the oil-film

forces generated in a squeeze-film damper
[ A S H E PAPEB 82-GT-285] A82-35457

Performance of PIFE-lined composite journal bearings
[ASLE PBEPBINT 82-AH-1A-1) 482-37854

Wear by generation of electrokinetic streaming
currents
[ASLE PBEPBIHT 82-AH-6A-3] 482-37857

JP-5 JET FOBL
An alternate test procedure to qualify future

fuels for Navy aircraft
[AIAA PAPEB 82-1233] A82-36175

K

A82-37781

KALH1H FILTBBS
Botor state estimation for rotorcraft

[AHS PBEPBINT 81-11]
KEBOSEBE

Aircraft fire safety research with antimisting
fuels - Status report
[AIAA PAPEB 82-1235] A82-35076

Commercial aircraft airfrane fuel systems surveys
[AD-4112211] B82-27521

EETLAB (IBADBHAHI)
Kevlar/PHB-15 polyimide matrix composite for a

complex shaped DC-9 drag reduction fairing
[AIAA PAPEB 82-1017] A82-37678

KITS
Development of a backpack survival kit for

ejection seats
[AD-A113653] H82-27212

LABIBIHTB SEALS
Scaling effects on leakage losses in labyrinth seals

[ASflE PAPEB 82-GT-157] 482-35380
LAHIBATES

Fuselage structure using advanced technology fiber
reinforced composites
[BASA-CASE-LAB-11688-1] N82-26381

LABDIHG AIDS
Harine Air Traffic Control and Landing Systen

(HATCALS) investigation
[AD-A107381] B82-27260

Marine Air Traffic Control and Landing Systen
(HETCALS) investigation
[AD-A113017] N82-27276

LAIDIBG SIH01ATIOB
Dynamic scheduling of runway operations

B82-26200
Harine Air Traffic Control and Landing System

(HATCALS) investigation
[4D-A107381] H82-27260

Beports by Systems Technology, Inc., in support of
carrier-landing research in the visual
technology research simulator
[AD-A112466] 882-27324

LASEE A1EHOHETEBS
Laser anemometer measurements in an annular

cascade of core turbine vanes and comparison
with theory
[N4S4-TP-2018] B82-26234

LASEB APELICATIOBS
Laser application in weapon guidance and active

imaging
A82-35767

The Hydrographic Airborne Laser Sounder (HALS)
[AD-A111027] B82-26660

LASEB GDIDABCE
Laser application in weapon guidance and active

imaging
A82-35767

LASEB PEOPULSIO!
A concept for light-powered flight

[AIAA PAPEB 82-1214] A82-35067
LASEB HEAEOHS

Laser application in weapon guidance and active
imaging

A82-35767
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LATEB1L COBIBOL
Lateral control system design for VTOL landing on

a DD963 in high sea states
[BASA-CB-169074] N82-26315

Control optimization, stabilization and computer
algorithms for aircraft applications
[HASA-CB-169015] B82-27009

LATEBA1 OSCIL1AIIOH
Notes on lateral-directional pilot induced

oscillations
[AD-A113996] S82-27322

LATBBAL SIABILITI
Annular wing

[NASA-CASE-FBC-11007-2] B82-26277
LATIH SQOABE BETHOD

Geometrical aspects of the tribological properties
of graphite fiber reinforced polyiaide composites
[ASLE PBEPBIST 82-AM-5A-2] A82-37855

LEADING EDGES
Effects of wing-leading-edge modifications on a

full-scale, Ion-King general aviation airplane:
Hind-tunnel investigation of
high-angle-of-attack aerodynamic characteristics

conducted in Langley 30- by 60-foot tunnel
[BASA-TP-2011] B82-26217

flows over vings with leading-edge vortex separation
[BASA-CB-165858] B82-26238

LEAKAGE
Scaling effects on leakage losses in labyrinth seals

[ASME PAPEB 82-GT-157] A82-35380
LEAB JET AIBCBAFT

A series of airfoils designed by transonic drag
minimization for Gates Learjet aircraft

J82-35565
Lear Fan 2100 egress system

A82-37970
LEABSI16

Learning and costs in airframe production, part 1
[AD-A112948] 882-28210

LEGAL LIABILIII
The DC-10 Chicago crash and the legality of SFAB 40

A82-37832
LIFB CICLE COStS

Charting propulsion's future - The AXES results
Advanced technology Engine Studies program

for aircraft engine design
[AIAA PAPEB 82-1139] A82-35023

A methodology for planning a cost effective engine
development for fighter aircraft
[AIAA PAPEB 82-1140] A82-35024

Hext generation trainer /NGI/ engine requirements
- An application of lessons learned
[AIAA PAPEB 82-1184] A82-35049

Combat survivability in the Advanced Technology
Engine Study /ATES/
[AIAA PAPEB 82-1287] A82-35101

EAGLE - An interactive engine/airfraae life cycle
cost model
[ASHE PAPEB 82-GT-56] A82-35311

The influence of engine characteristics on patrol
aircraft life cycle cost optimization
[ASHE PAPEB 82-GT-256] A82-35433

A cost modeling approach to engine optimization
[ A I A A PAPEB 82-1185] A82-37698

Life-cycle-cost analysis of the microwave landing
systea ground and airborne systems
[AD-A110909] H82-26266

LIFE SOPPOBT SISTEHS
An oxygen enriched air system for the AV-8A Harrier

[AD-A112334] H82-27239
LIFT

Hinged strake aircraft control system
[BASA-CASE-LAH-12860-1 ] (182-26278

XH-59A ABC technology demonstrator altitude
expansion and operational tests
[AD-A111114] 882-27282

LIFT AOGUEHTATIOB
Advanced exhaust nozzle concepts using spanvise

blowing for aerodynamic lift enhancement
[AIAA PAPEB 82-1132] A82-37692

LIFT OBAG BATIO
Annular wing

[HASA-CASE-IBC-11007-2] B82-26277
LIGHT AIBCBAFT

Ultralight airplanes
A82-35233

The computerized ccckpit for the one-man crew
A82-36937

LIGHTBIBG
Triggered lightning resulting from aircraft

atmospheric electricity interactions
A82-35727

Airborne warning systems for natural and
aircraft-initiated lightning

A82-35729
The direct effects of lightning on aircraft

A82-35730
Electromagnetic interaction of lightning with

aircraft
A82-35731

Lightning simulation and testing
A82-35733

Assessment of aircraft
susceptibility/vulnerability to lightning and
development of lightning-protection design
criteria

A82-35734
Proceedings of the 1st Annual Horkshop on Aviation

Belated Electricity Hazards Associated with
Atmospheric Phenomena and Aircraft Generated
Inputs
[AD-A107326] 882-27237

Protection of advanced electrical power systems
from atmospheric electromagnetic hazards
[AD-A112612] 882-27658

Assessment of lightning simulation test
techniques, part 1
[AD-A112626] H82-27663

LIBEAfl SISIBHS
Digital command augmentation for lateral

directional aircraft dynamics
[AD-A107264] 1182-27321

Motes on lateral-directional pilot induced
oscillations
[AD-A113996] B82-27322

LIQUID ATOHIZAXIOI
Atomization quality of twin fluid atomizers for

gas turbines
[ASHE PAPEB 82-GT-61] A82-35314

LIQUID FUELS
Semi-empirical analysis of liguid fuel

distribution downstream of a plain orifice
injector under cross-stream air flow
[ASHE PAPEB 82-GT-16] A82-35285

LIQUID BIDBOGEH
Hill hydrogen-fueled aircraft be safe

[AIAA PAPEB 82-1236] A82-35077
LIQUID IBJECTIOJ

Liguid particle dynamics and rate of evaporation
in the rotating field of centrifugal compressors
[ASHE PAPEB 82-GT-86] A82-35332

A spark ignition model for liquid fuel sprays
applied to gas turbine engines

A82-37220
LOADIIG OCEBATIOBS

Advanced internal cargo systea concept
demonstration and evaluation
[AD-A111990] N82-26282

LOADS (FOBCBS)
A method for observing the deterioration of

airframe life in operational conditions
A82-37123

Preliminary study of ground handling
characteristics of Buoyant Quad Botor (BQB)
vehicles
[BASA-CB-166130J B82-26220

Hurricane-induced wind loads
[PB82-132267] B82-27548

LOGIC DBSIGB
The DBAPO system - Materials means and logic

functions
A82-37521

Steady, Oscillatory, and Unsteady Subsonic and
Supersonic Aerodynamics, production version 1.1
(SOUSSA-P1.1). Volume 2: User/programmer
manual. Addendum 1: Analytical treatment of
wake influence
[HASA-TH-84484] N82-26236

LOGISTICS
Strategic materials - Technological trends

A82-37972
LOGISTICS HAIAGEHEHT

Opportunities exist to achieve greater
standardization of aircraft and helicopter seats
[AD-A111718] N82-26259
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Bavy 's F/A-18 expected to te an effective
performer but problems still face the program
[AD-A111877] N82-26281

Mission effectiveness of the AV-8B Harrier 2 could
be improved if actions are taken now
£40-4111878] S82-26284

Aviation Hateriel Combat Beady In-Ccuntry (AHCBIC)
[AD-41 07451] 1182-27283

LOBGITODIHAL SIABILHI
Annular wing

[SASA-CASE-JBC-11007-2] S82-26277
LOOP AHTEIiAS

A balanced active antenna and impulse noise
blanket system for tne Beydist I radio
navigation receiver
[AD-A111074] N82-27275

LOBAH
PPOD Programmable pilot-oriented display air

navigation
H82-26201

LOBAH C
Certification of an airnorne Loran-C navigation

system
A82-35876

Joint Dniversity Program Air for Transportation
Research, 1981
[HASA-CP-2224] B82-26199

Investigation of air transportation technology at
Ohio University, 1981 loran

N82-26204
Loran-C plotting program for plotting lines of

position on standard charts
B82-26206

A Loran-C prototype navigation receiver for
general aviation

N82-26207
A Loran-C prototype navigation receiver for

general aviation
N82-26208

Commutated automatic gain control system
M82-26209

A prototype interface unit for
microprocessor-based Loran-C receiver

H82-26210
A Loran-C prototype navigation receiver for

general aviation
[SAS4-CB-169118] N82-27259

LOB ALTITUDE
Pave Hover aided integrated strike avionics system

H82-27298
Adaptive multifunction sensor concept for

air-ground missions
N82-27299

LOi BOISE
On the design and test of a low noise propeller

[NASA-CB-165938] H82-27089
LOB TEHPEBATOBB EBTIBOBHEHTS

Cold regions testing of an air transportable shelter
[AD-A107131] M82-27325

LOI TBMPEBAJORB TESTS
The low temperature properties of aviation fuels

[ASHE PAPEB 82-GT-48] A82-35306
LOBBICAHTS

Turbine engine lubricaat reclamation
EAD-A112098] B82-26312

LDBBICATISG OILS
The effect of journal misalignment on the oil-film

forces generated in a squeeze-film damper
[ASHE PAPEB 82-GT-285] 482-35457

Evaluation of plasma source spectrometers for the
Air force Oil Analysis Program
[AD-A113809] M82-27512

LOBBICATIOH
An alternate test procedure to qualify future

fuels for Navy aircraft
[AIAA PAPEB 82-1233] 482-36175

LOHIIAIBES
Microwave Landing System flare subsystem test

[AD-A107327] B82-27263

M
HACH BOHBEB

In-flight acoustic results from an advanced-design
propeller at flach nuicers to 0.8
[AIAA PAPEB 82-1120] 482-35017

Increased capabilities of the Langley flach 7
Scramjet Test Facility
[AIAA PAPEB 82-1210] 482-35080

On the performance prediction of a centrifugal
compressor scaled up
[4SHE P4PEB 82-GT-112) A82-35345

Development and application of a performance
prediction method for straight rectangular
cliff user
[ASHE PAPEB 82-GT-122] 482-35352

HAGBEIIC HAIEBIALS
Torsional stiffness eleaent based on

cobalt-samariua magnets for a turn and bank
in dicator
[BHPT-FB-B-81-044] H82-27292

HAGBEIIC HE1SDBBHEST
Hagnetic heading reference

[ SASA-CASE-LAB-12638-1 ] 1182-26260
HAGBETIC POLES

A comparison of pole positions derived from GPS
satellite and Bavy navigation satellite
observations
[AD-A110765] S82-26268

HAIBTEHABCE
Haintenance training simulator design and

acquisition: Handbook of ISB procedures for
design and documentation
[AD-A111430] B82-26321

Depot support of gas turbine engines
[AD-A107111] B82-27217

DAI HACBIHB SISTEHS
Integrated flight trajectory control

[AD-4110998] B82-26319
Advanced technology and fighter cockpit design:

fthich drives which?
B82-27302

H4B4GBHEBT HETflODS
Optimal placement model for the B-52G weapons

system trainer
[AD-A110977] B82-26323

HABAGEHEBT PL4BBIBG
Depot support of gas turbine engines

[AD-4107141 ] B82-27217
Preplanned product improvement and other

modification strategies; Lessons from past
aircraft modification programs
[AD-A113599] B82-27220

BAIOAL COBTBOL
Flight experiments using the front-side control

technique during piloted approach and landing in
a powered lift STOL aircraft
[NASA-TH-81337] B82-26314

HAP HATCBIBG GDIEABCE
An automatic map reader suitable for use in

helicopters
A82-37775

HAPPIBG
Loran-C plotting program for plotting lines of

position on standard charts
B82-26206

BASS FLOi
Accuracy expectations for gas turbine and

centrifugal compressor performance testing
[ASHE PAEEB 82-GT-128] A82-35358

HATEBIALS HAHDLIHG
Advanced internal cargo system concept

demonstration and evaluation
[AD-A111990] B82-26282

HATEBIALS SCIEJCB
Evaluation criteria for aero engine materials

482-36065
HATHEHATICAL HODELS

EAGLE - An interactive engine/airframe life cycle
cost model
[ASHE PAPEB 82-GT-56] 482-35311

A stage-by-stage dual-spool compression system
modeling technique
[ASHE P4PEB 82-GT-189] 482-35394

4 spark ignition model for liquid fuel sprays
applied to gas turbine engines

482-37220
Honofilar - 4 dual frequency rotorhead absorber

[AHS PBEPBIST 81-20] 482-37791
4 nonlinear response analysis for coupled

rotor-fuselage systems
[ A H S PBEPBIBT 81-23] A82-37794

A model for sensor-interceptor trade-off analysis
[AD-A112046] B82-26271

Application of adaptive estimation to target
tracking
[AD-4112036] ' N82-26272
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Investigation of an improved structural model for
damaged T-38 horizontal stabilizer flatter
analysis using NASTBAN
[AD-A111095] N82-26316

Gravity induced position errors in airborne
inertial navigation
[AD-A113823] H82-27272

HiTHIBO fDHCTIOS
The influence of Coriolis forces on gyroscopic

notion of spinning blades
[ASHE PAPEB 82-6T-163] 482-35381

BECHAIIC1L DBIVES
CFC drive shaft and GFC coupling for the tail

rotor of the BO 105
A82-37766

High-speed rotary printing device for air traffic
control applications: A preliminary evaluation
[AD-A107325] N82-27264

HECHAHICiL BM&IHEBBIHG
Bibliography of Lems Besearch Center technical

publications announced in 1981
[NASA-TH-82838] 1182-27191

HECHAHICIL PBOPBBTIBS
Mechanical property characterization and modeling

of structural materials for airframes and
aircraft gas turbine engines
[AD-A113841] N82-27784

HETiL COATIHCS
Application and testing of metallic coatings on

graphite/epoxy composites
A82-37074

HETAL JOI8IS
Evaluation of sensitivity of ultrasonic detection

of disbonds in graphite/epoxy to metal joints
A82-37080

HEIAL HATBII COMPOSITES
Fuselage structure using advanced technology fiber

reinforced composites
[HASA-CASE-1AB-11688-1] N82-26384

METAL 10BKIH6
Met shape components for snail gas turbine engines

[ A S M E PAPEB 82-6T-96] A82-35338
HETALS

Strategic materials - Technological trends
A82-37972

Besearch and development on wear metal analysis
[AD-A112100] N82-26446

Evaluation of plasma source spectrometers for the
Air Force Oil Analysis Program
[AD-A113809] N82-27512

HETEOBOL06ICAL SLIGHT
Aircraft measurements of icing in supercooled and

water droplet/ice crystal clouds
A82-36054

HETEOBOLOGICAL PABABETBBS
Triggered lightning resulting from aircraft

atmospheric electricity interactions
A82-35727

Aviation meteorology Bussian book
A82-36972

Briefs of fatal accidents involving weather as a
cause/factor, U.S. geaeral aviation, 1979
[PB82-138934] H82-27248

Besponse of cloud microphysical instruments to
aircraft icing conditions
[AD-A112317] 1182-27284

HETEGEOLOGICAl SEBVICES
Aviation meteorology Eussian book

A82-36972
HICBOCOHPOIKBS

A Loran-C prototype navigation receiver for
general aviation

B82-26208
Commutated automatic gain control system

B82-26209
A floating-point/multifle-precision processor for

airborne applications
[NASA-TH-84252] N82-26289

HICBOPABTICLES
Small engine inlet air particle separator technology

[ A S M E PAPEB 82-GT-40] A82-35299
HICBOPBOCBSSOBS

PHUX - The interface for engine data to AIDS
propulsion multiplexer in Aircraft Integrated
Data System
[AIAA PAPEB 82-1127] A82-35022

An approach to software for high integrity
applications in aircraft gas turbine engine
control
[ASME PAPEB 82-GT-251] A82-35430

Joint University Program Air for Transportation
Besearch, 1981
[NASA-CP-2224] N82-26199

PPOD Programmable pilot-oriented display air
navigation

S82-26201
BICBOSIBIP TBAISHISSIOB LIHBS

Advanced microstrip antenna developments. Volume
2: Microstrip GPS antennas for general aviation
aircraft
[AD-A113620] H82-27588

BICE01AVE CIBCOI1S
An accurate Doppler navigator with microwave

simplicity
A82-37037

BICEOMAVE BQOIPMEHT
Microwave ice prevention

N82-26203
HICBOiAVE LAHDIIG SISTEUS

Life-cycle-cost analysis of the microwave landing
system ground and airborne systems
[AD-A110909] N82-26266

Flight-test verification of a pictorial display
for general aviation instrument approach
[HASA-TM-83305] H82-26288

Microwave Landing System flare subsystem test
[AD-A107327] N82-27263

BIDAIB COILISIOIS
Briefs of accidents involving midair collisions:

U.S. general aviation, 1979
[PB82-138900] B82-27251

Listing of aircraft accidents/incidents by make
and model, U.S. civil aviation, 1979
[PB82-138892] H82-27252

BILITABI AIBCBAFT
Combat survivability in the Advanced Technology

Engine Study /ATES/
[AIAA PAPEB 82-1287] A82-35101

Aeropropulsiou research for the U.S. Army
[ASHE PAPEB 82-GT-203] A82-35398

Advanced turboprop engines for long endurance
naval patrol aircraft
[ASBE PAPEB 82-GT-217] A82-35404

Practical aerodynamic problems - Military aircraft
A82-35556

An alternate test procedure to qualify future
fuels for Navy aircraft
[AIAA PAPEB 82-1233] A82-36175

Implementing aircraft identification schemes by
public key cryptosysteos

A82-37381
Besponse of cloud microphysical instruments to

aircraft icing conditions
[AD-A112317] H82-27284

BILIIABI BELICOPIEBS
Quantification of helicopter vibration ride

qualities
A82-37767

Low vibration design of AAH for mission
proficiency requirements Advanced Attack
Helicopter
[AHS PBEPBINT 81-2] A82-37778

BILITABI OEEBATIOBS
The Sortie-Generation Bodel system. Volume 1:

Executive summary
[AD-A110897] N82-26222

The Sortie-Generation Hodel system. Volume 2:
Sortie-Generation Hodel user's guide
[AD-A110898] N82-26223

The Sortie-Generation Bodel system. Volume 4:
Sortie-Generation Hodel programmers manual
[AD-A110899] N82-26224

The Sortie-Generation Hodel system. Volume 5:
Haintenance subsystem
[AD-A110815] N82-26225

The Sortie-Generation Hodel system. Volume 6:
Spares subsystem
[AD-A110900] N82-26226

Aviation Hateriel Combat Beady In-Country (AHCRIC)
[AD-A107451] N82-27283

Attack and en route avionics for in-weather
operations

N82-27300
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HILIT4BI TECHH010GI
& methodology for planning a cost effective engine

development for fighter aircraft
[4144 P4PEB 82-1110] 482-35024

Sir Force Academy aeronautics digest:
Spring/summer 1981
[4D-4112421] S82-27216

HI1BBALS
Strategic materials - Technological trends

482-37972
HISALIGBHEBT

The effect of journal misalignment on the oil-film
forces generated in a squeeze-film damper
[ASHE PiPEE 82-GT-285] 482-35157

HISSILB COHTBOL
Quasilinearization solution of the proportional

navigation problem
[4D-4113668] 882-27273

HISSILB TBACKIBG
Application of adaptive estimation to target

tracking
[AD-A112036] H82-26272

Automatic handoff of multiple targets
[AD-A1 07490] N82-27561

BISSILE 1BAJECTOB1BS
Quasilinearization solution of the proportional

navigation problem
[AD-A113668] H82-27273

HISSILES
Proceedings of the 12th Havy Symposium on

Aeroballistics, volume 1
[AD-4111763] 1182-27225

Proceedings of the 12th Navy Symposium on
4eroballistics, volume 2
[4D-A111783] H82-27312

MISSION PLABSIH6
Mission effectiveness of the 4V-8B Harrier 2 could

be improved if actions are taken ncv
[AD-A111878] B82-26284

A planning system for P-16 air-to-surface missions
1182-27297

HIXBBS
Experimental performance evaluation of 'ventilated

mixers' - 4 neii mixer concept for high bypass
turbofan engines
[4144 P4PEB 82-1136] 482-37695

HOBILITI
Cold regions testing of an air transportable shelter

[AD-4107131] N82-27325
HOIBE IHTEBFEBOHEIBY

Analysis of rotating structures using image
derotation with multiple pulsed lasers and moire
techniques

482-36999
HOLDS

Efficient part removal processes from molds
482-37097

BOOBIHG
preliminary study of ground handling

characteristics of Buoyant Quad fiotor (BQB)
vehicles
[NASA-CB-166130] B82-26220

HOTIOH SIHOLATOBS
Visual technology research simulator, visual and

motion system dycaaics
[4D-4111801] N82-26325

HUITIPBASE FLO!
4 mixed-flow cascade passage design procedure

based on a power series expansion
[4SME P4PEE 82-GT-121] 482-35351

N
HACELLES

Investigation of subsonic nacelle performance
improvement concept
[4144 P4PEB 82-1042] 482-37676

performance deterioration due to acceptance
testing and flight loads; JI90 jet engine
diagnostic program
[NASA-CB-165572] N82-27309

HAP-OF-THB-I1BTB SAVIG45IO1
An automatic map reader suitable for use in

helicopters
482-37775

NASA PBOGBABS
N A S A ECI programs - Benefits to Pratt and Hhitney

engines
[ASHE PAPEB 82-G1-272] 482-35448

Summary and recent results from the HASi advanced
High Speed Propeller Research Program
[N4S4-TS-82891] H82-26219

SASTB4I
4 unified approach to helicopter B4STR4N modeling

[4HS PBEPBIHT 81-22] 482-37793
Investigation of an improved structural model for

damaged 1-38 horizontal stabilizer flutter
analysis using B4STB4B
[4D-4111095] H82-26316

IATIOIAL 4?I4TIOI SISTEH
4irfield and airspace capacity/delay policy analysis

[AD-4110777] B82-26326
•AVIEI-S10EES BQOAIIOH

Analysis of two-dimensional internal flows using a
primitive-variable relaxation Navier-Stokes
procedure
[4144 P4PEB 82-1083] 482-34998

The numerical solution of the Navier-Stokes
equations for incompressible turbulent flow over
airfoils
[4D-4111279] B82-26612

1A?IGATIOH
Visual technology research simulator, visual and

motion system dynamics
[AD-A111801] B82-26325

Quasilinearization solution of the proportional
navigation problem
[AD-4113668] N82-27273

HAflGATIOH AIDS
Hide field of view laser beacon system for three

dimensional aircraft range measurements
N82-26216

Magnetic heading reference
[SASA-CASE-LAB-12638-1] N82-26260

Study of the global positioning system for
maritime concepts/applications: Study of the
feasibility of replacing maritime shipborne
navigation systems with NAVSTAB
[NAS4-CB-169031] N82-26263

4 laboratory evaluation of the suitability of a
xenon flashtobe signal as an aid-to-navigation
[4D-4110729] 882-26265

BATI6AIIOH IHS1BDHENIS
PPOD Programmable pilot-oriented display air
navigation

882-26201
BAVIGATIOH SATELLITES

Prospects for Navsat - 4 future worldwide civil
navigation-satellite system

482-36047
BAVSIAB SATELLITES

FAA tests on the Savstar GPS Z-set
482-37039

Navstar - Global Positioning System: A
revolutionary capability

482-37040
Study of the global positioning system for

maritime concepts/applications: Study of the
feasibility of replacing maritime shipborne
navigation systems with N4VST4B
[H4S4-CB-169031] H82-26263

BAVI
Proceedings of the 12th Navy Symposium on

Aexoballistics, volume 1
[AD-4111763] 882-27225

Proceedings of the 12th Navy Symposium on
4eroballistics, volume 2
[4D-4111783] N82-27312

BICKEL ALLOTS
Development of hybrid gas turbine bucket technology

[4SHE P4PEB 82-GT-94] 482-35337
BIGHT FLIGHTS (AIBCBAFT)

Impact of advanced avionics and munitions
technology en ground attack weapons systems in
night and adverse weather conditions

N82-27294
1IGHT VISI01

Helicopter night vision system simulation evaluation
[AD-A110505] N82-26292

BIIBOGEH COHPOOJDS
Effect of soae nitrogen compounds thermal

stability of jet 4
[N4S4-TH-82908] 882-27519

BOISE (SOUND)
Hide field of view laser beacon system for three

dimensional aircraft range measurements
882-26216
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SUBJECT IBDBI OPTIUL COHTB01

iOISB POLLOTIOI
Transportation noise, its impact, planning and

regulation
[S-258] B82-27864

BOISE PBEDICTIOH (AIBCBAFf)
Interior noise considerations for advanced

high-speed turboprop aircraft
[AI44 PAPEB 82-1121] 482-35018

Development and validation of preliminary
analytical models for aircraft interior noise
prediction

482-38077
iOISB BBDOCTIOB

Interior noise considerations for advanced
high-speed turboprop aircraft
[SIAA PAPEB 82-1121] A82-35018

Model test and full scale checkout of dry-cooled
jet runup sound suppressors
[AIAA PAPEB 82-1239] 482-35079

HASA research in supersonic propulsion: 4 decade
of progress
[B4S4-TM-82862] B82-26300

A research program to reduce interior noise in
general aviation airplanes. Influence of
depressurization and damping material on toe
noise reduction characteristics of flat and
curved stiffened panels
[HASA-CB-169035] H82-27088

Marine Air Traffic Control and Landing Systen
(H4TC4LSJ investigation
[AD-A107384] N82-27260

Aircraft noise reduction
N82-27281

QCSEE under-the-Hing engine acoustic data
[HASA-TH-82691] N82-27311

Airbus Industrie and community noise
H82-27865

BOISE SPECTRA
Digital spectral analysis of the noise from short

duration impulsively started jets
482-36191

HOHDESTBDCTIfB IBSTS
Acoustic emission in ]et engine fan blades

482-35257
Develop, demonstrate, and verify large area

composite structural bonding with polyimide
adhesives adhesively bonding
graphite-polyimide structures
[NASA-CB-165839] N82-26465

•OBLIHEAB PBOGBAHHIHG
Optimization of propeller Hade shape by an
analytical method
[AIAA PAPEB 82-1125] A82-35021

HOHLIHEAR SISTEBS
A nonlinear response analysis for coupled
rotor-fuselage systens
[AHS PBEPBINT 81-23] A82-37794

Notes on lateral-directional pilot induced
oscillations
[AD-A113996] H82-27322

B011IBEABITI
Quasilinearization solution of the proportional

navigation problem
[4D-A113668] M82-27273

BOBB4J. SHOCK B&VES
An inviscid-viscons interaction treatment to

predict the blade-to-olade performance of axial
compressors Kith leading edge normal shock waves
[ASME P4PEB 82-6T-135] 482-35363

HOSE TIPS
Comparison of numerical results and measured data

for smooth and indented nosetips
[AD-A111794] H82-26619

HOSES (FOBBBODIES)
Composite flight test boom for Bonad B22B aircraft

[AEL-0086-IM] H82-27289
BOZZLE DESIGN

Analysis of tvo-dinensicnal internal floiis using a
primitive-variable relaxation Havier-Stokes
procedure
[AIAA PAPEB 82-1083] A82-34998

F-14 inlet development experience
[ASHE PAPEB 82-GT-5] A82-35278

Advanced nozzle integration for air combat fighter
application
[AIAA PAPEB 82-1135] A82-37694

•OZZLE F101
An experimental study of rectangular and circular

thrust augmenting ejectors
[AD-4111110] H82-26304

•OZZLE GEOHBTBI
Transonic wind tunnel test of a supersonic nozzle

installation
[4IAA PAPEB 82-101)5] A82-37677

An experimental study of rectangular and circular
thrust augmenting ejectors
[4D-A111110] H82-26304

1DHEBICAL AHALISIS
Comparison of numerical results and measured data

for smooth and indented nosetips
[4D-A111794] H82-26619

•DBEEICAL COHTBOL
Integrated aircraft avionics and powerplant

control and management systems
[ASHE PAPEB 82-GT-165] 482-35385

Adaptive fuel control feasibility investigation
for helicopter applications
[4SHE PAPEB 82-GT-205] 482-35400

The computerized cockpit for the one-nan crew
482-36937

The DB4PO system - Baterials means and logic
functions

482-37521
Traffic flow control in the Frankfurt/Main airport

area
482-37526

An automatic map reader suitable for use in
helicopters

482-37775
HOHEBICAL FLO! fJSDALIZATIOB

Current status of inlet flow prediction methods
[AD-A111784] H82-26311

OBSEBTABILIT? (SISTBHS)
Instrument failure detection in partially
observable systems

A82-37380
OFFSHOBE ILATFOBBS

Beal-time simulation of an airborne radar for
overwater approaches
[BASA-CB-166293] B82-26262

OB-58 BELICOP1EB
Airworthiness and flight characteristics test of

an OH-58C configured to a Light Coobat
Helicopter (LCH)
[AD-4112581] H82-26286

OPEBAIIIG COSTS
Dse of optimization to predict the effect of
selected parameters on commuter aircraft
performance
[BASA-CB-169027] N82-26279

OPEBATIIG SISTEflS (COBPDIBBS)
The Flight Service Automation System (FSAS) system
benchmark. Volume 1: Summary, introduction and
concepts
[PB82-143538] H82-27277

The Flight Service Automation System (FSAS) system
benchmark. Volume 2: The model of the
application
[PB82-143546] B82-27278

The Flight Service Automation System (FSAS) system
benchmark. Volume 3: The vendor interface
package
[PB82-143553] N82-27279

OPTICAL EQOIPBBBT
Hide angle raster head up display design and
application to future single seat fighters

B82-27304
OPTICAL HEASOBIBG IHSTBDHEHTS

Optical tip clearance sensor for aircraft engine
controls
[AIAA PAPEB 82-1131] 482-37691

Some potential novel approaches to the automatic
airborne detection and identification of ground
targets

H82-27296
OPTIHAL CCHTEOL

Optimization of blade pitch angle for higher
harmonic rotor control

482-37776
Considerations of open-loop, closed-loop, and

adaptive multicyclic control systems
[4HS PBEPBIHT 81-13] 482-37786
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OPTIBIZATI01 SUBJECT IHDBX

OPTIHIZATIOB
Optimization of propeller blade shape by an

analytical method
[AIA4 PAPEB 82-1125] A82-35021

The use of optimization techniques to design
controlled diffusion compressor blading
[ASBE PAPER 82-61-119] A82-35373

A cost modeling approach to engine optimization
[AIAA PAPEE 82-1185] A82-37698

Static and aeroelastic optimization of aircraft
A82-37945

Use of optimization to predict the effect of
selected parameters on commuter aircraft
performance
[NASA-CB-169027] H82-26279

Minimum time turns constrained to the vertical plane
[AD-A111096] N82-26317

Panel Optimization with Integrated Software
(POIS) , Volume 2. Dser instructions: ECHO and

BBSYS
[AD-A112224] N82-27411

OHBIT SPBCTBOB OTILIZiTIOS
Frequency sharing between passive sensors and

aeronautical radionavigation systems employing
ground transponders in the band 1.2 - 4.4 GHz
[NASA-CH-169041] H82-26261

OBIFICE FLOB
Semi-empirical analysis of liquid fuel

distribution downstream of a plain orifice
injector under cross-stream air flow
[ASBE PAPEE 82-GT-16] A82-35285

OXIDATIOH
Effect of some nitrogen ccnpounds thermal

stability of jet A
[HASA-Tfl-82908] B82-27519

OZIDAIIOI BESISTABCE
The effect of NaCl/g/ in high temperature oxidation

[ASHE PAPEB 82-GT-106] A82-35342
OXIGBH BBEATBIH6

An oxygen enriched air system for the AV-8A Harrier
[AD-A112334] N82-27239

OXIGEH SUPPLY EQOIPBBHT
An oxygen enriched air system for the AV-8A Harrier

[AD-A112334] N82-27239

PAHELS
Panel Optimization with Integrated Software

(POIS), Volume 2. User instructions: ECHO and
BBSIS
£AD-A112224] N82-27411

Hurricane-induced wind loads
[PB82-132267] N82-27548

PABTICLB HOIIOH
Liquid particle dynamics and rate of evaporation

in the rotating field of centrifugal compressors
[ASBE PAPEB 82-GI-86] A82-35332

PABTICLE SIZE DISIBIBOTIOI
Field test of an in stack diffusion classifier on

an aircraft engine test cell
[AD-A113811] N82-27326

PASCAL (PBOGBABBIBG LABG01GB)
Formal specification and mechanical verification

of SIFT - A fault-tolerant flight control system
A82-37446

P1SSEHGEB AIBCBAFT
A gust damper for light passenger aircraft

A82-37127
Dse of optimization to predict the effect of

selected parameters on coemuter aircraft
performance
[HASA-CB-169027] N82-26279

Briefs of accidents involving computer air
carriers and on-demand air taxi operations, U.S.
general aviation, 1979
[PB82-138991] N82-27255

PASBIOT HISSILE
The PATBIOT Badar in tactical air defense

A82-37031
PATTEBB BEGISIBATIOH

Automatic handoff of multiple targets
[AD-A107490] N82-27561

PEBFOBBAHCB PBEOICIIOI
Development of a helicopter rotor/propulsion

system dynamics analysis
[ A I A A PAPEB 82-1078] A82-34997

Small turbine engine augmentor design methodology
[AIAA PAPEB 82-1179] A82-35044

On the influence of the number of stages on the
efficiency of axial-flow turbines
[ASBE PAPEB 82-GT-43] A82-35301

On the performance prediction of a centrifugal
compressor scaled up
[ASBE PAPEB 82-GT-112] A82-35345

A critical appraisal of some current incidence
loss models for the stator and rotor of a mixed
flow gas turbine
[ASBE PAPEB 82-GT-120] A82-35350

Development and application of a performance
prediction sethod for straight rectangular
diffuser
[ASBE PAPEB 82-GT-122] A82-35352

An inviscid-viscous interaction treatment to
predict the blade-to-blade performance of axial
compressors with leading edge normal shock waves
[ASBE PAPEB 82-GT-135] A82-35363

A stage-by-stage dual-spool compression system
modeling technique
[ASBE PAPEB 82-GT-189] A82-35394

TOBB01BANS - A programming language for the
performance simulation of arbitrary gas turbine
engines with arbitrary control systems
[ASHE PAPEB 82-GT-200] A82-35396

Evaluation criteria for aero engine materials
A82-36065

General purpose research rotor
[AHS PBEPBIBT 81-9] A82-37777

Dse of optimization to predict the effect of
selected parameters on commuter aircraft
perfornance
[NASA-CB-1.69027] H82-26279

User's manual for the vertical axis wing turbine
code VDABT2
[DE82-000796] H82-26828

PEBFOBBAHCE TESTS
Influence of airblast atomizer design features on

mean drop size
[ A I A A PAPEH 82-1073] A82-34993

Increased capabilities of the Langley Bach 7
Scramjet Test Facility
[ A I A A PAPEB 82-1240] A82-35080

The performance of centrifugal compressor channel
diffusers
[ASBE PAPEB 82-GT-10] A82-35279

Conversion of centrifugal compressor performance
curves considering non-similar flow conditions
[ASBE PAPEB 82-GT-42] A82-35300

Atomization quality of twin fluid atomizers for
gas turbines
[ASBE PAPEH 82-GT-61] A82-35314

The use of performance-monitoring to prevent
compressor and turbine blade failures
[ASBE PAPEB 82-GT-66] A82-35316

Cryogenic turbine testing
[ASBE PAPEB 82-GT-113] A82-35346

Performance analysis of the test results on a
two-stage transonic fan
[ASBE PAPEB 82-GT-123] A82-35353

Accuracy expectations for gas turbine and
centrifugal compressor performance testing
[ASBE PAPEB 82-GT-128] A82-35358

FAA tests on the Havstar GPS Z-set
A82-37039

Application and testing of metallic coatings on
graphite/epoxy composites

A82-37074
Evaluation of sensitivity of ultrasonic detection

of disbonds in graphite/epoxy to metal joints
A82-37080

Experimental performance evaluation of 'ventilated
mixers' - A new mixer concept for high bypass
tnrbofan engines
[ A I A A PAPEB 82-1136] A82-37695

Cold regions testing of an air transportable shelter
[AD-A107131] H82-27325

PHASED ABBAIS
Spiral slotted phased antenna array

[HASA-CASE-BSC-18532-1] H82-27558
PILOT EBBOB

Proposed research tasks for the reduction of human
error in naval aviation mishaps
[AD-A112339] H82-27241

Briefs of accidents involving alcohol as a
cause/factpr, U.S. general aviation, 1979
[PB82-138942] H82-27247
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SOBJECT IHDEI PBESSOBB HAIIO

PILOT PBBJOBHABCE
A r m y helicopter ere* seat vibration - Past

performance, future requirements
[ A H S PEEPHIHT 81-3] A82-37779

Cockpit display of traffic information and the
measurement of pilot workload: An annotated
bibliography
[AD-A113637] N82-27291

PILOTS
Notes on lateral-directional pilot induced

oscillations
[AD-A113996] N82-27322

PISTOi EBGIBES
Input/output models for general aviation

piston-prop aircraft fuel economy
N82-26215

PITCH (IHCLIIATIOB)
Optimization of blade pitch angle for higher

harmonic rotor control
A82-37776

Flight experiments using the front-side control
technigue during piloted approach and landing in
a powered lift S10L aircraft
[HASA-TM-81337] N82-26311

laving of wind turbines with blade cyclic-pitch
variation
[DE81-029639] N82-26822

PI TOT TUBES
Correcting for turbulence effects on average

velocity measurements made using five hole
spherical pitot tube probes
[AD-4112573] N82-27290

PLASTIC AIRCEAFT STBOCIOBBS
Ageing of composite rotor blades

A82-37771
PLOTTERS

Loran-C plotting program for plotting lines of
position on standard charts

N82-26206
PL DUBS

Field test of an in stack diffusion classifier on
an aircraft engine test cell
[AD-A113811] N82-27326

POLAB SABDEBIBG (GEOLOGY)
A comparison of pole positions derived from GPS

satellite and Havy navigation satellite
observations
[4D-A110765] N82-26268

POLICIES
Software technology transfer and export control

[AD-A106869] H82-28017
POLLOTIOB COHTBOL

Smoke reduction in FJB-710 turbofan engines by an
airblast combustor
[ A S M E PAPEB 82-GT-24] A82-35290

Fuel micioemulsions for jet engine smoke reduction
[ASHE PAPEB 82-GT-33] A82-35294

POL1CABBOBAXES
Mechanical property characterization and modeling

of structural materials for airframes and
aircraft gas turbine engines
[AD-A113841] H82-27784

POLIIHIDB BBSIHS
Kevlar/PHB-15 polyimide matrix composite for a

complex shaped DC-9 drag reduction fairing
[AIAA PAPEB 82-1047] A82-37678

Develop, demonstrate, and verify large area
composite structural bonding with polyimide
adhesives adhesively bonding
graphite-polyimide structures
[HAS4-CB-165839] N82-26465

POLITETBAFLOOBOETBYLEBB
Performance of PTFE-lined composite journal bearings

[ASLE PBEPEIHT 82-AH-1A-1] 482-37854
POSITIOB (LOCATIOH)

A comparison of pole positions derived from GPS
satellite and Navy navigation satellite
observations
[AD-A110765] N82-26268

The effect of ionospheric variability on the
accuracy of high frequency position location
[AD-A107425] N82-26274

Bode S system accuracy
[AD-4112249] N82-27266

POSITIOH EBBOBS
Gravity induced position errors in airborne

inertial navigation
[AD-A113823] N82-27272

POSITIOBIBG
An unbiased analysis of the Ooppler coordinate
systems
[AD-A110510] N82-26269

POTE1ITIAL FLOi
Applied computational transonics - Capabilities

and limitations
A82-35566

Evaluation of full potential flow methods for the
design and analysis of transport wings

A82-35567
POBDEB HBIALLOBGI

Hot isostatically pressed manufacture of high
strength HEEL 76 disk and seal shapes
[NASA-CB-165549] N82-26439

POiEI BFFIdBBCX
On the influence of the number of stages on the

efficiency of axial-flow turbines
[ASHE PAPEB 82-GT-43] A82-35301

Performance analysis of the test results on a
two-stage transonic fan
[ASHE PAPEB 82-GT-123] A82-35353

Accuracy expectations for gas turbine and
centrifugal compressor performance testing
[ASHE PAPEB 82-GT-128] A82-35358

Interim review of the Energy Efficient Engine /E3/
Program
[ A S H E PAPEB 82-GI-271] A82-35447

POIBBBD LIFT AIBCBAPT
Flight experiments using the front-side control

technigue during piloted approach and landing in
a powered lift STOL aircraft
[HASA-IH-81337] N82-26314

PBEAHPLIFIEBS
A balanced active antenna and impulse noise

blanket system for the Beydist T radio
navigation receiver
[AD-A114074] H82-27275

PBEDICTIOB ABALISIS TECHBIQDES
Turbine blade nonlinear structural and life analysis

[AIAA PAPEB 82-1056] A82-34981
Blade loss transient dynamic analysis of

turbomachiuery
[AIAA PAPEB 82-1057] A82-34982

Turbine stage heat flnx measurements
[AIAA PAPEB 82-1289] A82-35102

Current status of inlet flow prediction methods
[AD-A111784] N82-26311

PBEHIXED FLUES
Experimental study of the effects of secondary air

on the emissions and stability of a lean
premixed ccmbustor
[AIAJ PAPEB 82-1072] A82-34992

Numerical and experimental examination of a
prevaporized/premixed combustor
[ A I A A PAPEB 82-1074] A82-34994

Models for a turbulent premixed dump combustor
[ A I A A PAPEB 82-1261] 482-37709

PBEPBOCBSSIB6
Digital image processing for acquisition,

tracking, hand off and ranging
N82-27303

PBESSDBE DISTBIBOTIO1
Design and investigations of a three dimensionally

twisted diffuser for centrifugal compressors
[ASHE PAPEB 82-GT-102] A82-35339

Joint Anglo-American experience of the analysis of
helicopter rotor blade pressure distribution

A82-37770
Aerodynamically induced vibration

[AD-A110493] N82-26306
PBESSOBB EFFECTS

Influence of airblast atomizer design features on
mean drop size
[AIAA PAPEB 82-1073] 482-34993

PBESSOBB GBADIEBTS
Seal time pressure signal system for a rotary engine

[HAS4-C4SE-LEM-13622-1] ' 1182-26294
Comparison of experimental and analytical

performance for contoured endwall stators
[N4SA-TM-82677] S82-26299

PBESSOBB OSCILLAIIOBS
Experimental investigations on the flow in the

impeller of a centrifugal fan
[ASHE PAPEB 82-GT-37] A82-35298

PBESSOBE RATIO
Casing treatments on a supersonic diffuser for

high pressure ratio centrifugal compressors
[ASBE PAPEB 82-GT-85] A82-35331
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PBESSDBE BECOVEBI SUBJECT IHDEI

Performance analysis of the test results on a
two-stage transonic fan
[ASHE PAPEB 82-6T-123] 482-35353

PBESSDBB BECOVEBI
An experimental investigation of S-duct diffusers

for high-speed propfans
[AIAA PAPEB 82-1123] A82-35019

The performance of centrifugal compressor channel
diffusers
[ASHE PAPEB 82-6T-10] A82-35279

Improved vane-island diffusers at high swirl
[ASflE PAPEB 82-GT-68] A82-35318

Development and application of a performance
prediction method foi straight rectangular
diffuser
[ASHE PAPEB 82-61-122] A82-35352

PBESSDBE BEDOCTIOH
Optimization of compressor vane and bleed settings

[ A S H E PAPEB 82-GT-81J A82-35327
A research program to reduce interior noise in

general aviation airplanes. Influence of
depressurization and damping material on the
noise reduction characteristics of flat and
carved stiffened panels
[SASA-CB-169035] N82-27088

PBESSDBB SBHSOBS
Investigation of the transonic calibration

characteristics of turbine static pressure probes
[ASHE PAPEB 82-6T-280] A82-35454

Beal time pressure signal system for a rotary engine
[NASA-CASE-LER-13622-1 ] N82-26294

PBESTBBSSIHG
Experimental evaluation of squeeze filn supported

flexible rotors
[ASHE PAPEB 82-6T-233] A82-35415

PBETAPOBIZATIOH
Numerical and experimental examination of a

prevaporized/premised ccmbustor
[AIAA PAPEB 82-1071] A82-34994

PBISTEBS (DATA PBOCESSIHG)
High-speed rotary priating device for air traffic

control applications: A preliminary evaluation
[AD-A107325] S82-27264

PROBABILITY DISIBIBOTIOH FUNCTIONS
A result in the theory of spiral search

[AD-A112481] N82-27262
PBOBLEH SOLflBG

The numerical solution of the Navier-Stokes
eguations for incompressible turbulent flow over
airfoils
[AD-A111279] H82-26612

PBODDCT DE7BLOPHEHT
Preplanned product improvement and other

modification strategies: Lessons from past
aircraft modification programs
[AD-A113599] 1182-27220

PBODOCTIOH EMGIHEEBIHG
Specification and estimation of dynamic cost

functions for airfrane production airframes
[AD-A113147] N82-27221

PBODDC1IOH PLAHHIBG
Mission effectiveness of the AV-8B Harrier 2 could

be improved if actions are taken now
[AD-A111878] N82-26284

PBOGBAH VEBIPICATIOB (COHEUXEBS)
Formal specification aad nechanical verification

of SIFT - A fault-tolerant flight control system
A82-37446

PBOGBAHHIHG LANGUAGES
TDBBOTBANS - A programmng language for the

performance simulation cf arbitrary gas turbine
engines with arbitrary control systems
[ASHE PAPEB 82-G-T-200] A82-35396

PBOP-FAS TECHNOLOGY
Propellers come full circle prop-fan

technology for aircraft fuel savings
A82-35881

PBOPAHE
Deposit formation in hydrocarbon fuels

[ASHE PAPEB 82-GT-49] A82-35307
PBOPELLAHT DECOHPOSITIOH

Deposit formation in hydrocarbon fuels
[ASBE PAPEB 82-GT-U9] A82-35307

PBOPELLAHT PROPZBTIBS
NASA/General Electric broad-specification fuels

combustion technology prcgram - Phase I results
and status
[ A I A A PAPEB 82-1089] A82-35000

PBOPBLLBB ELIDES
Optimization of propeller blade shape by an

analytical method
[ A I A A PAPEB 82-1125] A82-35021

PBOPELLEB EFFICIEBCI
Propellers come full circle prop-fan

technology for aircraft fuel savings
A82-35881

PBOPELLEB FAIS
In-flight acoustic results from an advanced-design

propeller at Hach numbers to 0.8
[AIAA PAPEB 82-1120] A82-35017

An experimental investigation of S-duct diffusers
for high-speed propfans
[AIAA PAPEB 82-1123] A82-35019

Selecting the best reduction gear concept for
prop-fan propulsion systems
[AIAA PAPEB 82-1124] A82-35020

PBOPBLLBBS
Summary and recent results from the HASA advanced

High Speed Propeller Besearch Program
[HASA-TH-82891] H82-26219

Propulsion opportunities for future commuter
aircraft
[HASA-TH-82915] N82-26298

On the design and test of a low noise propeller
[NASA-CB-165938] H82-27089

EBOPOLSIOB SISTEH COBFIGOBATIOIS
NASA research in aircraft propulsion

[ASf lE PAPEB 82-GT-177] A82-35389
PBOPOLSION SISTEB PEBFOBHANCE

Charting propulsion's future - The ATES results
Advanced technology Engine Studies program

for aircraft engine design
[AIAA PAPEB 82-1139] A82-35023

Design concepts of an advanced propulsion
monitoring system
[AIAA PAPEB 82-1130] A82-37690

Summary and recent results from the NASA advanced
High Speed Propeller Besearch Program
[NASA-TH-82891] N82-26219

Propulsion opportunities for future commuter
aircraft
[SASA-TH-82915] N82-26298

PBOPOLSIVB EFFICIBICI
Optimization of propeller blade shape by an

analytical nethod
[AIAA PAPEB 82-1125] A82-35021

PEOTECTIOB
Protection of advanced electrical power systems

from atmospheric electromagnetic hazards
[AD-A112612] B82-27658

CBOTECIIVE COATIHGS
Engine experience of turbine rotor blade materials

and coatings
[ASHE PAPEB 82-GT-244] A82-35425

Application and testing of metallic coatings on
graphite/epoxy composites

A82-37074
Protection of advanced electrical power systems

from atmospheric electromagnetic hazards
[AD-A112612] N82-27658

PBOTOTIPES
Status report of the OSAF's Engine Hodel

Derivative Program
[ASHE PAPEB 82-GT-183) A82-35391

A Loran-C prototype navigation receiver for
general aviation
[NASA-CB-169118] N82-27259

PSICHOACODSTICS
The annoyance of impulsive helicopter noise

[HASA-CB-169123] N82-28134
POISE DOPELEB B1DAB

Medium PBF performance analysis
Pulse-Bepetition Frequency

A82-37378
PDLSE BATE

Hedium PBF performance analysis
Pulse-Bepetition Frequency

A82-37378
POLSBD 1ASEBS

A concept for light-powered flight
[AIAA PAPEB 82-1214] A82-35067

Analysis of rotating structures using image
derotation with multiple pulsed lasers and moire
techniques

A82-36999
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SUBJECT IIDBI BECLABATIOI

PDLSEJET B1GIBES
A concept for light-powered flight

[4I4J PAPEB 82-121<»] 482-35067
PIBOLISIS

Carbon formation by tha pyrolysis of gas turbine
fuels in preflame regions of gas turbine
conbustors
[4SHE PAPEB 82-GT-84] 482-35330

BADAB
Marine Air Traffic Control and Lauding System

(HETCALS) investigation
[AD-A113047] H82-27276

BADAB iHIBHHAS
Adaptive aultifunction sensor concept for
air-ground missions

B82-27299
BADAB 4PPBOACH COHIBOL

Real-time simulation of an airborne radar for
overvater approaches
[BASA-CB-166293] H82-26262

Terminal air traffic control with surveillance
data from the mode 5 system: Besults of system
demonstrations to field controllers
[AD-A112632] H82-27268

BAD4B BBACOHS
Surveillance simulation testing of terminal and en
route mode S sensors
[AD-A112250] H82-27265

BADAB DETBCTIOH
lest and evaluation of the airport radar Hind
shear detection system
[AD-4112663] B82-27924

BAOAB EQDIPHEHT
An accurate Doppler navigator with microwave
simplicity

A82-37037
Terminal air traffic ccntrcl with surveillance

data from the mode 5 system: Besults of system
demonstrations to field controllers
[4D-4112632] N82-27268

BADAfi SC4HHIB6
Comparison between the surveillance performances

of the Air Traffic Control Badar Beacon System
mode of the Mode S and the Automated Sadar
Terminal System
[AD-A111733] 1182-26273

Design and implementation of efficient algorithms
for automatic determination of corrected slant
range
£40-4112248] N82-27267

B4DAB XBACKIHG
The P41BIOT Badar in tactical air defense

482-37031
C band spectral tracking for FM/CH altimetry

482-37035
B4OI4L FLO!

4 critical appraisal of some current incidence
loss models for the stator and rotor of a nixed
flow gas turbine
[4SME PAPEB 82-61-120] 482-35350

BADIATIOH CBBBISIBI
Badlation/catalytic augmented combustion

[AD-4112376] B82-27434
RADIATIVE BEAT TBAHSFBB

Modeling solid-fuel Ranjet combustion including
radiation heat transfer to the fuel surface
[4D-4107441] N82-27436

BADIO ALTIHBZBBS
C band spectral tracking for FM/CB altimetry

482-37035
Frequency sharing between passive sensors and

aeronautical radionavigation systeas employing
ground transponders in the band 4.2 - 4.4 GHz
[BASA-CB-169041] B82-26261

BADIO BEACOHS
Modification of OE-258/DBN Tactical Air Navigation

(T4CAB) antenna group
[AD-A111680] N82-26264

Effects of high voltage transmission lines on
non-directlonal beacon performance
[AD-4112311] N82-27261

BADIO COMMOHICA1IOH
The iorldwide Havigaticnal Warning Service

[AD-4107372] S82-26276

BADIO CCSIBOl
Standard engineering installation package. Air

traffic radio channel control equipment: Change 1
[AD-4107150] B82-26275

BADIO ECOIPBE1T
Standard engineering installation package. Air

traffic radio channel control equipment: Change 1
[4D-4107150] H82-26275

BADIO FBEQOEHCI IBTBBFEBBBCB
Static charging and its effects on avionic systems

A82-35732
BADIO IAVIGAIIO1

Commutated automatic gain control system
B82-26209

A prototype interface unit for
microprocessor-based loran-C receiver

H82-26210
Investigation of air transportation technology at
Princeton University, 1981

N82-26212
Frequency sharing between passive sensors and

aeronautical radionavigation systems employing
ground transponders in the band 4.2 - 4.4 GHz
[BASA-CB-1.69041] B82-26261

Global Positioning system (GPS) geodetic receivers
[4D-A111026] 882-26267

4 balanced active antenna and impulse noise
blanket system for the Beydist T radio
navigation receiver
[4D-4114074] B82-27275

BADIO BBCBI7BBS
F44 tests on the Bavstar GPS Z-set

482-37039
A Loran-C prototype navigation receiver for

general aviation
B82-26208

Commntated automatic gain control system
B82-26209

A prototype interface unit for
microprocessor-based Loran-C receiver

B82-26210
A Loran-C prototype navigation receiver for
general aviation
[BASA-CB-169118] S82-27259

Doppler test results of experimental GPS receiver
[AD-4113587] B82-27274

4 balanced active antenna and impulse noise
blanket system for the Beydist T radio
navigation receiver
[4D-4114074] B82-27275

B4DIO TELBBETBI
4 single-freguency multitransmitter telemetry
technique

482-36281
B4BJET EBGIIBS

Characteristics of a side dump gas generator ramjet
[4144 PAPEB 82-1258] 482-35089

Combustion behavior of solid fuel Bamjets. Volume
2: Effects of fuel properties and fuel-air
mixing on combustion efficiency
[AD-A110796] B82-26303

Modeling solid-fuel Bamjet combustion including
radiation heat transfer to the fuel surface
[AD-A107441] N82-27436

BAIDOB VIBBATIOH
Improved methods in ground vibration testing
[4HS PBBPBIHT 81-6] 482-37781

B4HGB (BXIBEBES)
Hide field of view laser beacon system for three
dimensional aircraft range measurements

N82-26216
EE4L HUB OPEBATIOI

Advanceaents in real-tioe engine simulation
technology of digital electronic aircraft
engine controls
[AIAA PAPEB 82-1075] A82-34995

Beal time pressure signal system for a rotary engine
[BASA-CASE-1EB-13622-1] B82-26294

Advanced target acquisition and tracking concepts
for real time applications

H82-27305
Tactical systems approach to interdiction of 2nd

echelon moving targets using real time sensors
N82-27306

HECLAHATIOB
Turbine engine lubricant reclamation

[AD-A112098] B82-26312
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BECOHSAISSAHCE AIBCBAFT SOBJECI IHDEX

BECOHHAISSAHCB AIBCBiFT
The influence of engine characteristics on patrol

aircraft life cycle cost optimization
[ASME PAPEB 82-GT-256] A82-35433

BECTiBGLBS
Hind tunnel measurements of three-dinensional

wakes of buildings for aircraft safety
applications
[H4SA-CE-3565] N82-26921

BECTAHGDLAE BUGS
Chordwise and compressibility corrections for

arbitrary planform slender wings
J82-37931

BEDOCBD GEAVITT
The Marshall Space Flight Center KC-135 zero

gravity test program for FY 1981
[NASA-Tfl-82476] M82-26350

BEDOIDABCI
Air data measurement using distributed processing

and fiber optics data transmission
N82-26214

BEDDHDAHT COMIOHEBTS
Reliability and maintainability analysis of

fluidic back-up flight control system and
components
[AD-A110496] H82-27320

EEEH1BI THAJECTOEIES
Application of adaptive estimation to target

tracking
[AD-A112036] H82-26272

BEFIHIHG
Evaluating the effectiveness of hydrorefining of

the low-stability component of T-1 fuel
A82-36673

EEFBIGEfiATIHG HACBIBEBI
Cryogenic turbine testing

[ASHE PAPEB 82-GT-113] A82-35346
EEFSAT

Study of the global positioning system for
maritime concepts/applications: Study of the
feasibility of replacing maritime shipborne
navigation systems with N A V S T A B
[NASA-CB-169031] H82-26263

BEGBESSIOH COBfIICIEHTS
General purpose research rotor

[AHS PHEPBINT 81-9] A82-37777
BEGOLA1IOBS

Final regulatory evaluation: Metropolitan
Bashington Airports Policy
[AD-A110583] N82-26324

Transportation noise, its impact, planning and
regulation
[S-258] N82-27864

Software technology transfer and export control
[AD-A106869] N82-28017

BEIHFOBCED PLASTICS
Fabrication and test of integrally stiffened

graphite/epoxy components
A82-37071

BELAXiTIOH HBTHOD (MAIBBBATICS)
Analysis of two-dimensional internal flows using a

primitive-variable relaxation Uavier-Stokes
procedure
[ A I A A PAPEB 82-1083] A82-3U998

BELIABILITI
Beliability and maintainability analysis of

fluidjtc back-up flight control system and
components
[AD-A110496] N82-27320

BBLIABILIM AHALISIS
Formal specification and mechanical verification

of SIFT - A fault-tolerant flight control system
A82-37446

BELIABILITI EHGIHEEfilHG
Next generation trainer /HG1/ engine requirements

- An application of lessons learned
[AIAA PAPEB 82-1184] A82-35049

BEMOVAL
Efficient part removal processes from molds

A82-37097
BESEABCB 4ND DE7ELOPHBIT

NASA/General Electric oroad-specification fuels
combustion technology program - Phase I results
and status
[ A I A A PAPEB 82-1089] A82-35000

Development of engine cperability
[AIAi PAPEB 82-1181] A82-35046

The potential impact of future fuels on small gas
turbine engines
[ASME PAPEfi 82-GT-133] A82-35362

Status report of the OSAF's Engine Hodel
Derivative Program
[ASHE PAPEB 82-GT-183] A82-35391

B 6 D on composite rotor blades at Agasta
A82-37764

The Helicopter Bide Revolution
£ A H S PBEPBIBT 81-U] A82-37780

A technical assessment of aeronautical engineering
in Israel
[AD-A106980] H82-27218

BESEABCB PEGJECIS
Aeropropulsion research for the U.S. Army

[ASME PAPEB 82-GT-203] A82-35398
RBSIt flATBII COaPOSITBS

Efficient part removal processes from molds
A82-37097

BESOBAB1 FBEQOBBCIES
Analysis of rotating structures using image

derotation with multiple pulsed lasers and moire
technignes

A82-36999
BESODBCES MAHAGBMBST

Strategic materials - Technological trends
A82-37972

The Sortie-Generation Model system. Volume 1:
Executive summary
[AD-A110897] K82-26222

The Sortie-Generation Model system. Volume 2:
Sortie-Generation Model user's guide
[AD-A110898] »82-26223

The Sortie-Generation Model system. Volume 4:
Sortie-Generation Model programmers manual
[AD-A110899] H82-26224

The Sortie-Generation Model system. Volume 6:
Spares subsystem
[AD-A110900] B82-26226

BETABDEBS (DEVICES)
Thrust reverser for a long duct fan engine for

turbofau engines
[NASA-CASE-LEi-13199-1] B82-26293

BETBOFI11IBG
Preplanned product improvement and other

modification strategies: lessons from past
aircraft modification programs
[AD-A113599] H82-27220

BEVISIOHS
Opportunities to reduce the cost of some B-52

modifications
[AD-A113563] N82-27219

BEHOLDS HOflBEB
On the performance prediction of a centrifugal

compressor scaled up
[ A S M E PAPEB 82-GT-112] 482-35345

EIDIB6 QOALIII
Quantification of helicopter vibration ride

qualities
A82-37767

A r m y helicopter crew seat vibration - Past
performance, future requirements
[AHS PBEPBIHT 81-3] A82-37779

The Belicopter Bide Revolution
[ A H S PBEPBIST 81-4] A82-37780

SOCKET BHGIBB DESIGB
Prediction of cruise missile inlet peak

instantaneous distortion patterns from steady
state and turbulence data using a statistical
technique
[AIAA PAPEB 82-1085] A82-37685

BOLLEB BBABIBGS
Development of counter-rotating intershaft support

bearing technology for aircraft gas turbine
engines
[AIAA PAPEB 82-1054] A82-37679

BOIABI IIHG AIBCBAFT
Factors shaping conceptual design of rotary-wing

aircraft
A82-37773

Briefs of accidents involving rotorcraft, D.S.
general aviation, 1979
[PB82-138926] B82-27249

BOTABI BIH6S
B fi D on composite rotor blades at Agnsta

A82-37764
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SUBJECT INDEX SEARCHING

A simple system for helicopter
Individual-Blade-Control and its application to
stall flutter suppression

482-37765
Joint Anglo-American experience of the analysis of

helicopter rotor Hade pressure distribution
482-37770

Ageing of composite rotor fclades
A82-37771

Optimization of blade fitch angle for higher
harmonic rotor control

A82-3777&
Determination of in-flight helicopter loads and

vibration
[ A H S PBEPBINT 81-7] A82-37782

Total main rotor isolation system
[AHS PBEPBINT 81-15] A82-37787

Semi-active fluid inertia - A new concept in
vibration isolation
[AHS PBEPBINT 81-17] A82-37789

Honofilar - A dual frequency rotorhead absorber
[ A H S PBEPBIHT 81-20] 482-37791

A finite element analysis of coupled rotor
fuselage vibration
[AHS PBEPBINT 81-21] 482-37792

A nonlinear response analysis for coupled
rotor-fuselage systeas
[ A H S PBEPHINT 81-23] A82-37794

Survey of active and passive means to reduce
rotorcraft vibrations

482-379H6
XH-59A ABC technology demonstrator altitude

expansion and operational tests
[AD-4111114] N82-27282

Development of lov-order model of an X-wing
aircraft by system identification
[AD-A113760] S82-27286

BOUSING DISKS
Analysis of rotating structures using image

derotation with uultiple pulsed lasers and moire
techniques

482-36999
BOTATIHG SHAFTS

Transient vibration of high speed lightweight
rotor due to sudden imbalance
[ASHE PAPEB 82-61-231] 482-35413

BOTOB AEBODIHASICS
Aerodynamic performance of high turning core

turbine vanes in a tuo-dimensional cascade
[AIAA PAPEB 82-1288] 482-37716

General purpose research rotor
[ A H S PBEPBINT 81-9] A82-37777

Botor state estimation for rotorcraft
[AHS PBEPBINT 81-11] A82-37784

Substructure program for analysis of helicopter
vibrations
[AHS PBEPBINT 81-24] A82-37795

Determination of rotor wake induced empennage
airloads
[AHS PBEPBINT 81-26] 482-37796

User's manual for the vertical axis wing turbine
code VDABT2
[DE82-000796] N82-26828

BOTOB BLADES
B 6 D on composite rotor blades at Agusta

A82-37764
Joint Anglo-American experience of the analysis of

helicopter rotor blade pressure distribution
482-37770

Optimization of blade pitch angle for higher
harmonic rotor control

482-37776
A simple system for helicopter

individual-blade-control and its application to
stall-induced vibration alleviation
[ A H S PBEPBINT 81-12] A82-37785

XH-59A ABC technology demonstrator altitude
expansion and operational tests
[AD-4111114] N82-27282

BOTOB ELIDES (TDBBOHACBISEBI)
Investigation of blade vibration of radial

impellers by means of telemetry and holographic
interf eroaetry
[ASMB P4PEB 82-GT-34] A82-35295

A critical appraisal of some current incidence
loss models for the stator and rotor of a mixed
flow gas turbine
[ASHE P4PEB 82-GI-12C] 482-35350

Transient vibration of high speed lightweight
rotor due to sudden imbalance
[4SME PAPEB 82-GT-231] 482-35413

Engine experience of turbine rotor blade materials
and coatings
[ASHE PAPEB 82-GT-244] A82-35425

Heat transfer optimised turbine rotor blades - An
experimental study using transient techniques
[ASHE PAPEB 82-GT-304] 482-35469

Botor fragment protection program: Statistics on
aircraft gas turbine ngine rotor failures that
occurred in O.S. commercial aviation during 1978
[NAS4-CB-165388] N82-27316

BOTOB SPEED
Transient vibration of high speed lightweight

rotor due to sudden imbalance
[ASHE PAPEfl 82-GT-231] A82-35413

BOTOBS
Experimental evaluation of squeeze film supported

flexible rotors
[ASBE PAPEB 82-GT-233] 482-35415

Hide field of view laser beacon system for three
dimensional aircraft range measurements

N82-26216
Botor fragment protection program: Statistics on

aircraft gas turbine ngine rotor failures that
occurred in U.S. commercial aviation during 1976
[NASA-CB-165388] N82-27316

BP-1 SOCKET PBOPELLANTS
Deposit formation in hydrocarbon fuels

[ASHE PAPEB 82-GT-49] 482-35307
BDBiAI LIGHTS

Hicrowave Landing System flare subsystem test
[4D-4107327] N82-27263

BONiAIS
Dynamic scheduling of runway operations

(J82-26200

SAFETY FACTORS
Cabin safety in large transport aircraft
[PB82-129297] N82-27244

SAHABIOH
Torsional stiffness element based on
cobalt-samarium magnets for a turn and bank
indicator
[BHFT-FB-H-81-044] N82-27292

SATELLITE NAVIGATION SYSTEMS
Prospects for Navsat - 4 future worldwide civil
navigation-satellite system

482-36047
SATELLITE HETHOBKS

Prospects for Navsat - 4 future worldwide civil
navigation-satellite system

482-36047
Study of the global positioning system for
maritime concepts/applications: Study of the
feasibility of replacing maritime shipborne
navigation systems with NAVSTAB
[NASA-CB-169031] N82-26263

SATELLITE OBSBBVATION
A comparison of pole positions derived from GPS
satellite and Navy navigation satellite
observations
[AD-A110765] N82-26268

SCALE EFFECT
Scaling effects on leakage losses in labyrinth seals
[ASHE PAPEfi 82-GT-157] 482-35380

SCALE BODELS
Experimental performance evaluation of 'ventilated
mixers' - A new mixer concept for high bypass
turbofan engines
[AIA4 PAPEB 82-1136] A82-37695

SCHEDULING
Dynamic scheduling of runway operations

N82-26200
Airfield and airspace capacity/delay policy analysis

[AD-4110777] N82-26326
SEALS (SIOPPEBS)

Development and application of Dabber gas tungsten
arc welding for repair of aircraft engine, seal
teeth
[ASflE PAPEB 82-GT-55] A82-35310

SEARCHING
A result in the theory of spiral search

[AD-A112481] N82-27262

A-43



SEATS SUBJECT IBDEI

SEATS
Army helicopter crew seat vibration - Fast

performance, future requirements
[ A H S PBEPBINT 81-3] 482-37779

Opportunities exist to achieve greater
standardization of aircraft and helicopter seats
[AD-A111718] N82-26259

SBCOBDAHI ILOB
Experimental study of the effects of secondary air

on the emissions and stability of a lean
prefixed combustor
[AIAA PAPEB 82-1072] A82-34992

Secondary flews and losses in axial flov turbines
[ASHE PAPEB 82-GT-19] A82-35288

Secondary flow mixing losses in a centrifugal
impeller
[ASHE PAPEB 82-GT-44] A82-35302

Secondary flow effects and mixing of the wake
behind a turbine stator
[ASHE PAPEB 82-GI-46] A82-35304

SELF 10BBICAIIBG flATEBIAIS
Performance of PTFE-lined composite journal bearings

[ASLE PBEPBINT 82-4H-1A-1] 482-37854
SEPABATED FLO!

Flows over wings with leading-edge vortex separation
[N4S4-CB-165858] N82-26238

SEPABATOBS
Small engine inlet air particle separator technology

[4SHE PAPEB 82-GT-40] A82-35299
SEBIES EIPAHSIOH

A mixed-flow cascade passage design procedure
based on a power series expansion
[ASHE PAPEB 82-GT-121] A82-35351

SEBVICE LIFE
A procedure for evaluating fuel composition

effects on ccmbnstor life
[ASSE PAPEB 82-61-296] 482-35465

Life and Utilization Criteria Identification In
pesign ( L D C I D ) / voluae 1
[AD-A111939] N82-26309

Life and Utilization Criteria Identification In
pesign (LUCID) , volume 2
CAD-A111940] B82-26310

SEBVOBECHAHISHS
Beliability and maintainability analysis of

fluidic back-up flight ccntrol systen and
components
[AD-A110496] N82-27320

SHAFTS (HACHIHB ELEHEHTS)
The effect of journal misalignment on the oil-film

forces generated in a squeeze-film damper
[ASHE PAPEB 82-G1-285] 482-35457

Development of counter-rotating intershaft support
bearing technology for aircraft gas turbine
engines
[AIAA PAPEB 82-1054] A82-37679

CFC drive shaft and GFC coupling for the tail
rotor of the BO 105

A82-37766
SHALE OIL

Jet fuel f rom shale oil: The 1981 technology review
[AD-A111217] B82-26484

Development of accelerated fuel-engines
gualification procedures methodology, volume 1
[AD-A113461] N82-27317

Development of accelerated fuel-engines
qualification procedures methodology. Volume 1:
Appendices
[AD-A113532] N82-27318

Evaluation of hydrocracking catalysts for
conversion of whole shale oil into high yields
of jet fuels
[AD-A112820] B82-27523

SHELTBBS
Cold regions testing of an air transportable shelter

[AD-A107131] H82-27325
SHIPS

Lateral control system design for VIOL landing on
a DD963 in high sea states
[NASA-CB-169074] N82-26315

SHORT HAUL AIBCBAFT
Quiet Short-Haul Besearch Airplane (QSRA) model

select panel functional description
[NASA-TH-84243] N82-27319

SHOBI TAKEOFF AIBCBAFT
STOL aircraft response to turbulence generated by

a tall upwind building
A82-35821

Advanced exhaust nozzle concepts using spanwise
blowing for aerodynamic lift enhancement
[AIAA PAPEB 82-1132] A82-37692

Thrust reverser induced flow interference on
tactical aircraft stability and control
[AIAA PAPEB 82-1133] A82-37693

Flight experiments using the front-side control
technique during piloted approach and landing in
a powered lift STOL aircraft
[HASA-TH-81337] N82-26314

SBEODDS
Effect of impeller extended shrouds on centrifugal

compressor performance as a function of specific
speed
[ASHE PAPEB 82-GT-228] A82-35411

SIDESLIP
Air data measurement using distributed processing

and fiber optics data transmission
N82-26214

SIGIAL BBCODIiG
A single-frequency multitransmitter telemetry

technique
A82-36281

SIGIAL GEIEBATOBS
Beal time pressure signal system for a rotary engine

[NASA-CASE-LEH-13622-1 ] N82-26294
SIGIAL PBOCBSSIBG

Investigation of air transportation technology at
Ohio University, 1981 loran

1182-26204
SIGIAL TO HOISE BATIOS

Medium PBF performance analysis
Pulse-Bepetition Frequency

A82-37378
Investigation of air transportation technology at

Ohio University, 1981 loran
M82-26204

SIHULATOBS
Maintenance training simulator design and

acquisition: Handbook of ISB procedures for
design and documentation
[AD-A111430] N82-26321

SLEIDEB IIHGS
Chordsise and compressibility corrections for

arbitrary planform slender wings
A82-37931

SLIDIIG FBICTIOI
Geometrical aspects of the tribological properties

of graphite fiber reinforced polyinide composites
[ASLE PBEPBINT 82-AH-5A-2] 482-37855

SLOPES
Design and implementation of efficient algorithms

for automatic determination of corrected slant
range
[AD-A112248] N82-27267

SLOT AIIBBBAS
Spiral slotted phased antenna array

[NASA-CASE-HSC-18532-1] H82-27558
SHORE

Fuel microemulsions for jet engine smoke reduction
[ASHE PAPEB 82-GT-33] A82-35294

SHOKB ABATBHE1T
An investigation of engine and test cell operating

conditions on the effectiveness of snoke
suppressant fuel additives
[AD-A112800] H82-27527

SODIUH CHLOBIDES
The effect of NaCl/g/ in high temperature oxidation

[ASHE PAPEB 82-GT-106] A82-35342
SOLID PBOPBLLAHT COHBOSTIOH

Combustion behavior of solid fuel Bamjets. Volume
2: Effects of fuel properties and fuel-air
mixing on combustion efficiency
[AD-4110796] H82-26303

Modeling solid-fuel Ramjet combustion including
radiation heat transfer to the fuel surface
[AD-A107441] B82-27436

SOLID PBOPBLLABTS
Combustion behavior of solid fuel Bamjets. Volume

2: Effects of fuel properties and fuel-air
nixing on combustion efficiency
[AD-A110796] B82-26303

SOOT
Evaluation of fuel injection configurations to

control carbon and soot formation in small GT
combustors
£ A I A A PAPEB 82-1175] A82-35041
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SOBJECT I1DEI SIBESS COHCBHTBATIOB

SOOBDIIG
The Hydrografhic Airborne Laser Sounder (HALS)

[AD-A111027] N82-26660
SPICE EiflBOHHBHT SIHOlATIOI

Performance of the AEDC Mark 1 Aerospace
Environmental Chamber without oil diffusion
pimping
[AD-A111406] B82-26322

SPACE PBBCEPTIOB
A laboratory evaluation of the suitability of a

xenon flashtube signal as an aid-to-navigation
£AD-A110729] N82-26265

Influence of contrast on spatial perception in TV
display of moving images
[FB-50] H82-27609

SPACE SIHULATOBS
Perfornance of the AIDC Hark 1 Aerospace

Environnental Chamber without oil diffusion
pumping
[AD-A111406] N82-26322

SPACE TOOLS
The Marshall Space Flight Center KC-135 zero

gravity test program for Yl 1981
[BAS4-TH-82476] S82-26350

SPACECBAFI AHTEH8AS
Spiral slotted phased antenna array

[BASA-CASE-HSC-18532-1] N82-27558
SPAHilSE BLOilHG

Advanced exhaust nozzle concepts using spanwise
blowing for aerodynamic lift enhancement
[AIA4 PAPEB 82-1132] A82-37692

SPUE PABIS
The Sortie-Generation Jodel system. Volume 6:

Spares subsystem
[AD-A110900] N82-26226

SPABK IS8ITIOH
A spark ignition model for liquid fuel sprays

applied to gas turbine engines
A82-37220

SPATIAL FILTBBIB6
Some potential novel approaches to the automatic

airborne detection and identification of ground
targets

N82-27296
SPEC1BOHBTBBS

Evaluation of plasma source spectrometers for the
Air Force Oil Analysis Program
CAD-A113809] N82-27512

SPECTBOH AH1LISIS
Digital spectral analysis of the noise from short

duration impulsively started jets
A82-36191

SPEED COHTBOL
laving of wind turbines with blade cyclic-pitch

variation
[DE81-029639] H82-26822

SPILLIBG
The biological degradation of spilled jet fuels:

A literature review
[AD-A110758] H82-26873

SPIBAL A1TBHHAS
Spiral slotted phased antenna array

[HASA-CASE-HSC-18532-1] 1182-27558
SPOILEBS

B-747 vortex alleviation flight tests:
Ground-based sensor measurements
[AD-A113621] S82-27287

SPBIHGS (ELASTIC)
Assessment of the dynamic response of a structure

when modified by the addition of mass, stiffness
or dynamic absorbers
[AHS PBEPBIBT 81-18] 482-37790

SQUEEZE FILHS
Experimental evaluation of squeeze film supported

flexible rotors
[ASHE P4PEB 82-GT-233] 482-35415

Solution to a bistable vibration problem using a
plain, uncentralized squeeze film damper bearing
[ASHE PAPEB 82-61-281] 482-35455

The effect of journal misalignment on the oil-film
forces generated in a squeeze-film damper
[ASHE PAPEH 82-GT-285] 482-35457

Engine dynamic analysis with general nonlinear
finite element codes. II - Bearing element
implementation, overall numerical
characteristics and benchmarking
[ASME PAPEB 82-GT-292] 482-35462

STABILITY TESZS
Evaluating the effectiveness of hydrorefining of

the low-stability component of T-1 fuel
A82-36673

STABILI8EBS (FLUID DIHAHICS)
Investigation of an improved structural model for

damaged 1-38 horizontal stabilizer flutter
analysis using NASTBAH
[AD-A111095] 1182-26316

STA66EBIIG
Local heat transfer to staggered arrays of
impinging circular air jets
[ASHE PAPEB 82-GT-211 ] 482-35401

STAGBiTIOB PBESSDBE
The influence of flow rate on the wake in a
centrifugal impeller
[ASHE PAPEB 82-GT-45] A82-35303

STAIHLESS STEELS
Geometrical aspects of the tribological properties

of graphite fiber reinforced polyimide composites
[ASLE PBEPBIHT 82-AH-5A-2] 482-37855

STABDABDIZATIOI
Opportunities exist to achieve greater
standardization of aircraft and helicopter seats
[AD-A111718] H82-26259

STATIC ELBCTBICITI
Static charging and its effects on avionic systems

A82-35732
STATIC FBICTIOB

Static charging and its effects on avionic systems
A82-35732

STATIC LOADS
Static and aeroelastic optimization of aircraft

A82-37945
STATIC PBESSDBE

Investigation of the transonic calibration
characteristics of turbine static pressure probes
[ASHE PAPEB 82-GT-280] A82-35454

STATIC STABILITY.
An analytical study of turbulence responses,
including horizontal tail loads, of a control
configured jet transport with relaxed static
stability

S82-26313
STATISTICAL ABALISIS

Assessment of aircraft
susceptibility/vulnerability to lightning and
development of lightning-protection design
criteria

A82-35734
Botor fragment protection program: Statistics on

aircraft gas turbine ngine rotor failures that
occurred in U.S. commercial aviation during 1978
[NASA-CB-165388] 1182-27316

STATOB BLADES
Laser anemometer measurements in an annular

cascade of core turbine vanes and comparison
with theory
[SASA-TP-2018] H82-26234

STATOBS
Secondary flow effects and mixing of the wake

behind a turbine stator
[ASHE PAPEB 82-GT-46] A82-35304

Comparison of experimental and analytical
performance for contoured endwall stators
[HASA-TH-82877] 1182-26299

STIFFHESS
Assessment of the dynamic response of a structure

wnen modified by the addition of mass, stiffness
or dynamic absorbers
[AHS PBEPBIBT 81-18] A82-37790

Torsional stiffness element based on
cobalt-samarium magnets for a turn and bank
indicator
[BHFX-FB-H-81-044] H82-27292

STBAKES
Hinged strake aircraft control system

[BASA-C4SE-L4B-12860-1] B82-26278
STBESS ABALISIS

Turbine blade nonlinear structural and life analysis
[AIAA PAPEB 82-1056] A82-34981

Evaluation criteria for aero engine materials
A82-36065

STBESS COHCBBTBAUOB
A procedure for evaluating fuel composition

effects on combustor life
[ASHE PAPEB 82-GT-296] 482-35465
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STBOCTOBAL AHALISIS SDBJECT IHOBZ

STBOCTUBAL ABALISIS
Bird impact analysis package for turbine engine
fan blades
[NASA-TH-82831] H82-26701

STBOCTOBAL DESIGN
Next generation turboprop gearboxes

[ A S H E PAPEB 82-61-236] A82-35418
STBOCTOB1L DESIGN CEIIEBIA

Factors shaping conceptual design of rotary-wing
aircraft

A82-37773
A unified approach to Helicopter NASTBAN modeling

[AHS PBEPBIN1 81-22] A82-37793
Dse of optimization in helicopter vibration

control by structural modification
[ A H S PBEPBINT 81-27] A82-37797

Static and aeroelastic optimization of aircraft
A82-37945

Foreign object impact design criteria, volume 2
[AD-A112701] N82-27313

Foreign object impact design criteria, volume 3
[AD-A112447] N82-27314

SIBOCIOBU. FAILOBB
Turbine blade nonlinear structural and life analysis

[AIAA PAPEB 82-1056] A82-34981
The use of performance-monitoring to prevent

compressor and turbine blade failures
[ASHE PAPEB 82-GT-66] A82-35316

STHOCTDBA1 HEHBBBS
Advanced concepts for composite structure joints

and attachment fittings. Volume 2: Design guide
[AD-A111106] N82-26280

STBOCTOBAL BELIABILITI
Develop, demonstrate, and verify large area

composite structural bonding with polyimide
adhesives adhesively bonding
graphite-polyimide structures
[NASA-CB-165839] N82-26465

STBOCTOBAL VIBBATIOB
The use of performance-monitoring to prevent

compressor and turbide blade failures
[ASHE PAPEB 82-G1-66] A82-35316

Solution to a bistable vilration problem using a
plain, decentralized squeeze fill damper bearing
[ASHE PAPEB 82-GT-281] A82-35455

Low vibration design of AAH for mission
proficiency requirements Advanced Attack
Helicopter
[AHS PBEPBINT 81-2] A82-37778

The Helicopter Bide Bevolution
[AHS PBEPBINT 81-4] A82-37780

Determination of in-flight helicopter loads and
vibration
[ A H S PBEPBINT 81-7] A82-37782

Design and evaluation of a state-feedback
vibration controller
[AHS PBEPBINT 81-10] A82-37783

Considerations of open-loop, closed-loop, and
adaptive multicyclic control systems
[AHS PBEPBINT 81-13] A82-37786

Flight demonstration of an integrated floor/fuel
isolation system
[AHS PBEPBINT 81-16] A82-37788

A finite element analysis of coupled rotor
fuselage vibration
[AHS PBEPBINT 81-21] A82-37792

A nonlinear response analysis for coupled
rotor-fuselage systems
[AHS PBEPBINT 81-23] A82-37794

Substructure program for analysis of helicopter
vibrations
[ A H S PBEPBINT 81-24] A82-37795

Dse of optimization in helicopter vibration
control by structural modification
[ A H S PBEPBINT 81-27] A82-37797

STBOCSOBAL 1EIGHT
Performance deterioration due to acceptance

testing and flight loads; JT90 jet engine
diagnostic program
[NASA-CB-165572] N82-27309

SDBBODTIHES
Loran-C plotting program for plotting lines of

position on standard charts
N82-26206

The Sortie-Generaticn Hodel system. Volume 5:
Haintenance subsystea
[AD-A110815] N82-26225

The Sortie-Generation Hodel system. Voluae 6:
Spares subsystem
[AD-A110900] N82-26226

SOBS08IC AIBCBAFT
Investigation of subsonic nacelle performance

improvement concept
[AIAi PAPEB 82-1042] A82-37676

SOBSTBOCTDBES
Substructure program for analysis of helicopter

vibrations
[AHS PBEPBINT 81-24) A82-37795

SDPEBCHABGEBS
Advanced stratified charge rotary aircraft engine

design study
[NASA-CB-165398] N82-27743

SOPEBCOOLIBG
Aircraft measurements of icing in supercooled and

water droplet/ice crystal clouds
A82-36054

SOPBBBEAIIBG
Investigation of spray characteristics for

flashing injection of fuels containing dissolved
air and superheated fuels
[NASA-CB-3563] N82-26295

SOPEBBI6H FBEQOEBCIES
Medium PBF performance analysis

Pulse-Be petition frequency
A82-37378

SOPEBSOHIC AIBCBAFT
NASA research in supersonic propulsion: A decade

of progress
[NASA-TH-82662] N82-26300

SOPEBSOHIC COHBOSTION BAHJET ENGINES
Increased capabilities of the Langley Hach 7

Scramjet Test Facility
[ A I A A PAPEB 82-1240] A82-35080

SOPEBSOBIC DIFFOSEBS
Casing treatments on a supersonic diffuser for

high pressure ratio centrifugal compressors
[ASHE PAPEB 82-GT-85) A82-35331

SOPEBSOBIC FLIGHT
Supersonic cruise/transonic maneuver wing section

development study
[AD-A110686] N82-26256

SOPEBSOHIC INLETS
An inviscid-viscous interaction treatment to

predict the blade-to-blade performance of axial
compressors with leading edge normal shock waves
[ A S H E PAPEB 82-GT-135] A82-35363

SOPEBSOBIC HOZZLBS
Transonic wind tunnel test of a supersonic nozzle

installation
[AIAA PAPEB 82-1045] A82-37677

SOPEBSOBIC TOBBIBES
Investigation of the transonic calibration

characteristics of turbine static pressure probes
[ASHE PAPEB 82-GT-280] A82-35454

SOBFiCE GEOHETBI
Geometrical aspects of the tribological properties

of graphite fiber reinforced polyimide composites
[ASLE PBEPBINT 82-AH-5A-2] A82-37855

SDBFACB NAVIGATION
Study of the global positioning system for

maritime concepts/applications: Study of the
feasibility of replacing maritime shipborne
navigation systems with NAVSTAB
[NASA-CB-169031] N82-26263

The worldwide Navigational Darning Service
[AD-A107372] N82-26276

SUBF1CB BOOGBHESS
The effect of rotor blade thickness and surface

finish on the performance of a small axial flow
turbine
[ASHE PAPEB 82-GT-222] A82-35409

SDBVEILLANCE BADAB
Test and evaluation of the airport radar wind

shear detection system
[AD-A112663] N82-27924

SOBVIVAL EQOIPHBIT
Lear Fan 2100 egress system

A82-37970
Development of a backpack survival kit for
ejection seats
[AD-A113653] N82-27242

SDSPEJSION SISTBHS (VEHICLES)
Preliminary study of ground handling
characteristics of Buoyant Quad Botor (BQB)
vehicles
[NASA-CB-166130] N82-26220
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SUBJECT IBDE1 TECHNOLOGY ASSBSSHEHI

SHEAT COOLING
Two-phase transpiration cooling

[ A S M E PAPEE 82-G1-89] A82-35333
S1EPT 1IB6S

Supersonic cruise/transonic maneuver wing section
development stud;
[AD-A110686] N82-26256

SBIEIIHS
Improved vane-island diffusers at high swirl

[ASHE PAPEE 82-GT-68] A82-35318
SYNTHETIC JOELS

nobility fuels for the Navy
[AD-A112511] N82-26485

Development of Army high-energy fuel
diesel/turbine-powered surface equipment, phase 2
[AD-A111942] N82-26487

Development of accelerated fuel-engines
qualification procedures methodology, volume 1
[AD-A113461] N82-27317

Development of accelerated fuel-engines
qualification procedures methodology. Volume 1:
Appendices
[AD-A113532] N82-27318

SISIEB EFFECTIVEHESS
Efficient part removal processes froa molds

A82-37097
SISTBB FAILORES

Instrument failure detection in partially
observable systems

A82-37380
SIS1EH IDENTIFICATION

Development of low-order model of an X-wing
aircraft by system identification
[AD-A113760] N82-27286

SISTERS EH6INEEBING
A practical approach to the design of

multivariable control strategies for gas turbines
[ASME PAPEB 82-GT-150] A82-35374

Assembly of aircraft instruments Russian book
A82-36950

Simplified digital design tools
A82-37034

Design and evaluation of a state-feedback
vibration controller
[AHS PEEPEIHT 81-10] 482-37783

Current ADM restraint system status, trade-off
constraints and long range objectives for the
Maximum Performance Ejection System (HPES)
£AD-A112645] 1182-27238

Development of a backpack survival kit for
ejection seats
[AD-A113653] N82-272U2

Terminal air traffic control with surveillance
data from the mode 5 system: Results of system
demonstrations to field controllers
[AD-A112632] N82-27268

SISTEflS IBTBGBATIOS
Integrated aircraft avionics and powerplant

control and management systems
[ASHE PAPEB 82-GT-165] A82-35385

Air-ground attack: Axes of research for airborne
systems

B82-27295
Pave Hover aided integrated strike avionics system

N82-27298
Tactical systems approach to interdiction of 2nd

echelon moving targets using real time sensors
B82-27306

SYSTEMS SIHOLATJOH
TUBB01EANS - A programming language for the

performance simulation cf arbitrary gas turbine
engines with arbitrary control systems
[ASME PAPEE 82-61-200] A82-35396

T-56 BI6IBE
Next generation turboprop gearboxes

[ASHE PAPEB 82-GT-23C] A82-35118
TABLES (DATA)

Update of the summary report of 1977-1978 task
force on aircrew workload
[AD-A112547] N82-26258

TACTICS
Tactical systems approach to interdiction of 2nd

echelon moving targets using real time sensors
N82-27306

TAIL ASSEMBLIES
Determination of rotor wake induced empennage

airloads
[AHS PBEPBINT 81-26] A82-37796

TAIL BOTOBS
CFC drive shaft and GFC coupling for the tail

rotor of the BO 105
A82-37766

TAPE BECOBDEBS
Harine Air Traffic Control and Landing System

(HE1CALS) investigation
[AD-A113047] H82-27276

TABGET ACQUISITION
Medium PBF performance analysis

Pulse-Repetition Frequency
A82-37378

A model for sensor-interceptor trade-off analysis
[AD-A112046] N82-26271

Application of adaptive estimation to target
tracking
[AD-A112036] B82-26272

Air-ground attack: Axes of research for airborne
systems

N82-27295
Advanced target acquisition and tracking concepts

for real tiie applications
1182-27305

TAHGET BEC06HITIOI
Some potential novel approaches to the automatic

airborne detection and identification of ground
targets

N82-27296
Adaptive multifunction sensor concept for

air-ground missions
N82-27299

Digital image processing for acquisition,
tracking, hand off and ranging

N82-27303
Advanced target acquisition and tracking concepts

for real time applications
H82-27305

Automatic handoff of multiple targets
[AD-A1C7490] H82-27561

TABGETS
Automatic handoff of multiple targets

[AD-A107490] N82-27561
TAIIIBG

Briefs of accidents involving computer air
carriers and on-demand air taxi operations, U.S.
general aviation, 1979
[PB82-138991] N82-27255

TAILOB SEBIES
A mixed-flow cascade passage design procedure

based on a power series expansion
[ASHE PAPEB 82-GT-121] A82-35351

TECHNOLOGICAL F.OBECASTIHG
Charting propulsion's future - The ATES results

Advanced technology Engine Studies program
for aircraft engine design
[AIAA PAPEB 82-1139] A82-35023

next generation trainer /NGI/ engine requirements
- An application of lessons learned
[AIAA PAPEB 82-1184] A82-35049

A concept for light-powered flight
[AIAA PAPEB 82-1214] A82-35067

CFD technology for propulsion installation design
- Forecast for the 80 *s computational fluid
dynamics in aerospace applications
[ASHE PAPEB 82-GT-21] A82-35289

The potential impact of future fuels on small gas
turbine engines
[ASHE PAPEB 82-GT-133] A82-35362

Cycle considerations for tactical fighters in the
early 1990's
[ASHE PAPEB 82-GT-259] A82-35436

Material and process impact on aircraft engine
designs of the 1990's
[ A S M E PAPEB 82-GT-278] A82-35453

Weapon system of a future attack aircraft
N82-27301

TECHIOLOGI ASSBSSHEHT
Energy efficient engine /E3/ technology status

[AIAA PAPEB 82-1052] A82-34980
Development of hybrid gas turbine bucket technology

[ASME PAPEB 82-GT-94] A82-35337
Technology advancements for energy efficient

aircraft engines
[ A I A A PAPEB 82-1051] A82-35479
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TBCHBOLOGI TBABSFEB SDBJECT IBDEI

IECBHOLOGI TB4HSFEB
Software technology transfer and expert control

[AD-A106869] H82-28017
TECHBOLO6I OTILIZATIOH

Propellers cone fall circle prop-fan
technology for aircraft fuel savings

A82-35881
Use of CGHBP in transport Carbon and Glass

Hybrid Reinforced Plastics
A82-37061

IBLEHETBI
Investigation cf blade vibration of radial

impellers by means of telemetry and holographic
interferometry
[ASHE PAPEE 82-GT-34] A82-35295

TELEVISIOH BECBITEBS
Influence of contrast on spatial perception in TV

display of moving images
[FB-50] H82-27609

TELEVISIOI SISTEHS
Marine Air Traffic Control and Landing System

(HEICALS) investigation
[AD-A113047] N82-27276

TEHPEB1IOBE COSIBOL
Control of gas turbine power transients for

improved turbine airfoil durability
[AIAA PAPEB 82-1182] A82-35047

Gas turbine airflow contrcl for optimum heat
recovery
[ASHE PAPEB 82-GT-83] A82-35329

5EEBPEBATDBE EFFECTS
A procedure for evaluating fuel composition

effects on ccmbustor life
[ASHE PAPEH 82-GT-296] A82-35465

The effect of temperature ratios on the film
cooling process
[ASBE PAPEB 82-GT-305] A82-35U70

TENSILE TESTS
Development of hybrid gas turbine bucket technology

[ASHE PAPEB 82-GT-94] A82-35337
TEBHINAL GUIDANCE

A model for sensor-interceptor trade-off analysis
[AD-A112046] N82-26271

Terminal air traffic control with surveillance
data from the mode 5 system: Besults of system
demonstrations to field controllers
[AD-A112632] N82-27268

TEST EQOIPBENT
Field test of an in stack diffusion classifier on

an aircraft engine test cell
[AD-A113811] N82-27326

IBS! FACILITIES
Test facility and data handling system for the

development of axial compressors
[ A S H E PAPEB 82-GT-73] A82-35322

Boeing's new transports in a flight-test marathon
A82-374S3

Current techniques for jet engine test cell modeling
[AIAA PAPEB 82-1272] A82-37712

TEST STAHDS
Icing conditions on sea level gas turbine engine

test stands
[AIAA PAPEB 82-1237] A82-35078

XHEODOBSEB XBANSFOBBATIOB
Aerodynamic lag functions, divergence, and the

British flutter metnod
A82-35820

THEEHAL CICLIHG TESIS
T700 - Hodern development test techniques, lessons

learned and results
[ A I A A PAPEB 82-1183] A82-35048

THEBHAL DECOHPOSITIOH
Thermal decomposition of aviation fuel

[ASHE PAPEB 82-GT-27] A82-35292
Deposit formation in hydrocarbon fuels

[ASHI PAPEE 82-G1-49] A82-35307
THEBHAL STABILITY

An alternate test procedure to gualify future
fuels for Navy aircraft
[ A I A A PAPEE 82-1233] A82-361 75

Evaluating the effectiveness of hydrcrefining of
the low-stability conponent of 1-1 fuel

A82-36673
Effect of some nitrogen compounds thermal

stability of 3et A
[HASA-TH-829G8] N82-27519

THEBHODIHAHIC RFFICIEHCI
Conversion of centrifugal compressor performance
curves considering non-similar flow conditions
[ASHE PAPEB 82-61-42] A82-35300

The effect of coolant flow on the efficiency of a
transonic HP turbine profile suitable for a
SB all engine
[ASHE PAPEB 82-GT-63] A82-35315

THEBHODIHAHIC PBOPBBTIES
Experimental study of external fuel vaporization
[ASHE PAPEB 82-GT-59] A82-35312

THICK1ESS
The effect of rotor blade thickness and surface
finish on the performance of a snail axial flow
turbine
[ASHE PAPEB 82-GT-222] A82-35409

TBI1 BALLED SHELLS
Heasurements of heat transfer coefficients on gas

turbine components. II - Applications of the
technigue described in part I and comparisons
with results from a conventional measuring
technigue and predictions
[ASHE PAPEB 82-GT-175] A82-35388

THESE DIBEBSIOiAL FLOi
Experimental investigations on the flow in the

impeller of a centrifugal fan
[ASHE PAPEB 82-GT-37] A82-35298

On the vortex flow over delta and double-delta wings
[AIAA PAPEB 82-0919] A82-37166

A grid interfacing zonal algorithm for
three-dimensional transonic flows about aircraft
configurations
[AIAA PAPEB 82-1017] A82-37477

Comparison of experimental and analytical
performance for contoured endwall stators
[NASA-Tfl-82877] 882-26299

Bind tunnel measurements of three-dimensional
wakes of buildings for aircraft safety
applications
[HASA-CB-3565] H82-26921

TBBOTTLIBG
Individual bypass throttling in fighter engines

[AIAA PAPEB 82-1285] A82-35100
THBOST ADGHEHTiTIOB

An experimental study of rectangular and circular
thrust augmenting ejectors
[AD-A111110] H82-26304

THBOST HEASOBEflEJT
Evaluation of a simplified gross thrust

calculation method for a J85-21 afterburning
turbojet engine in an altitude facility
[AIAA PAPEB 82-1044] A82-34978

THBOSX BEVEBS&L
Thrust reverser induced flow interference on

tactical aircraft stability and control
[AIAA PAPEB 82-1133] A82-37693

Static internal performance characteristics of two
thrust reverser concepts for axisymmetric nozzles
[NASA-TP-2025] N82-26235

Thrust reverser for a long duct fan engine for
tnrbofan engines
[BASA-CASE-LBi-13199-1] B82-26293

Hininum time turns constrained to the vertical plane
[AD-A111096] B82-26317

TIHE OPTIHAL COBIBOL
Hinimun time turns constrained to the vertical plane

[AD-A111096] 882-26317
TITABIOH

Structural dynamics of shroudless, hollow, fan
blades with composite in-lays
[ASHE PAPEB 82-GT-284) A82-35456

TOBSIOS
Torsiocal stiffness element based on

cobalt-samarium magnets for a turn and bank
indicator
[BHFI-FB-»-81-044] B82-27292

TBACKIBG (POSITIOH)
Multiple aircraft tracking systen for coordinated
research missions

A82-35869
Advanced target acguisition and tracking concepts
for real time applications

H82-27305
TBACKIBG SBT10BKS

Multiple aircraft tracking system for coordinated
research missions

A82-35869
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SUBJECT I1DBI TDBBIHE BLADES

TfilDEOFFS
Current ADH restraint system status/ trade-off
constraints and long range objectives for the
HaximuB Performance Ejection System (HFES)
[AD-A112645] H82-27238

IBAILIBG EDGES
The effect of coolant flow on the efficiency of a
transonic HP turbine profile suitable for a
small engine
[ASHE PAPBB 82-GT-63] A82-35315

Steady, Oscillatory, and Unsteady Subsonic and
Supersonic Aerodynaoj.es, production version 1.1
(SOUSSA-P1.1). Toluae 2: Oser/programmer
nanual. Addendum 1: Analytical treatment of
wake influence
[NASA-TH-84484] H82-26236

TBAIIH6 AIBCBAFT
Uext generation trainer /HGT/ engine requirements

- An application of lessons learned
[AIAA PAPEB 82-1184) A82-35049

Hission effectiveness of the AY-8B Barrier 2 could
be improved if actions are taken new
[AD-A111878] S82-26284

TBAIMIiG DEVICES
Baintenance training simulator design and

acquisition: ISO-derived training eguipnent
de sign
[AD-A110871] H82-26221

Baintenance training simulator design and
acguisition: Handbook cf ISB procedures for
design and documentation
[AD-A111430] N82-26321

TBAIHIHG BIALOATIOH
Maintenance training simulator design and

acguisition: Handbook of ISB procedures for
design and documentation
[AD-A111430] N82-26321

TBAJBCTOBIBS
Hinimum time turns constrained to the vertical plane

[AD-A111096] N82-26317
TBANSFBB KJICTIOHS

Simplified digital design tools
A82-37034

TBAISIEHT BESPOSSE
Blade loss transient dynamic analysis of

tnrbomachinerv
[AIAA PAPEB 82-1057] A82-34982

Transient vibration of high speed lightweight
rotor due to sudden imbalance
[ASHE PAPEB 82-GT-231] A82-35413

Engine dynamic analysis with general nonlinear
finite element codes. II - Bearing element
implementation, overall numerical
characteristics and benchmarking
[ASBE PAPEB 82-GT-292] A82-35462

Aerodynamic lag functions, divergence, and the
British flutter method

A82-35820
Transient simulation of gas turbines including the

effects of heat capacity of the solid parts
[ISBH-951-752-496-X] H82-26296

Assessment of lightning simulation test
techniques, part 1
[AD-A112626] N82-27663

TBAHSBISSIOH LIIBS
Effects of high vcltage transmission lines on

non-directional beacon performance
[AD-A112311] B82-27261

THANSHISSIOHS (HACHIHE ELBHE ITS)
Selecting the best reduction gear concept for

prop-fan propulsion systems
[AIAA PAPEB 82-1124] A82-35020

TBiHSOHIC COHEBESSOBS
Performance analysis of the test results on a

two-stage transonic fan
[ASHE PAPEB 82-GT-123] A82-35353

IBAISOBIC FLIGHT
Commercial transports - Aerodynamic design for

cruise performance efficiency
A82-35555

Practical aerodynamic problems - Hilitary aircraft
A82-35556

Eztension of FLO codes to transonic flow
prediction for fighter configurations

A82-35564
Supersonic cruise/transonic maneuver wing section

development study
[AD-A110686] S82-26256

TBA1SOIIC FLOW
A computational design method for transonic

turbomachinery cascades
[ASHE PAPEB 82-GI-117] A82-35348

Transonic design using computational aerodynamics
A82-35560

Application pf computational methods to transonic
wing-design

A82-35561
4-7 transonic wing designs

A82-35562
Transonic computational experience for advanced

tactical aircraft
A82-35563

Eztension of FLO codes to transonic flow
prediction for fighter configurations

A82-35564
A series of airfoils designed by transonic drag
minimization for Gates Learjet aircraft

A82-35565
Applied computational transonics - Capabilities
and limitations

A82-35566
Evaluation of full potential flow methods for the

design and analysis of transport wings
A82-35567

A grid interfacing zonal algorithm for
three-dimensional transonic flows about aircraft
configurations
[AIAA PAPEB 82-1017] A82-37477

TBA1SOHIC HOZZLBS
Heat transfer measurements of a transonic nozzle

guide vane
[ASHE PAPEB 82-GT-247] A82-35426

TBAHSOHIC ilBD TOHHBLS
Experimental testing at transonic speeds wind

tunnels
A82-35557

Transonic wind tunnel test of a supersonic nozzle
installation
[ A I A A PAPEB 82-1045] A82-37677

Operating manual holographic interferometry system
for 2x2 foot transonic wind tunnel
[HASA-CB-166344] N82-26218

TBASSFOHDEBS
Frequency sharing between passive sensors and

aeronautical radionavigation systems employing
ground transponders in the band 4.2 - 4.4 GHz
[HASA-CB-169041] N82-26261

TBiBSPOBl AIBCBAFT
Transport engine control design

[AIAA PAPEB 82-1076] A82-31996
Commercial transports - Aerodynamic design for
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Lightning simulation and testing
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qualification procedures methodology, volume 1
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Appendices
[AD-A113532] N82-27318
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wake influence
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T700 - Modern development test techniques, lessons

learned and results
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DAHIEL, I. H.
Evaluation of sensitivity of ultrasonic detection

of disbonds in graphite/epoxy to metal joints
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DABABIHA, H.
Models for a turbulent premized dump combustor

[ A I A A PAPEB 82-1261] A82-37709
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Performance of multiple, angled nozzles with short
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and coatings
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modeling technique
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DAVIS, H. B., JB.
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blowing for aerodynamic lift enhancement
[ A I A A PAPEB 82-1132] A82-37692

DBCABflB, D.
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DEHOHDI, D.
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Propellers come full circle
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Current techniques for jet engine test cell modeling
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Limited artificial and natural icing tests
production UH-60A helicopter (re-evaluation)
[AD-A112582] U82-26287
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Life and Utilization Criteria Identification In

Design (LUCID), volume 1
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Life and Utilization Criteria Identification In
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DITTHAB, J. H.
In-flight acoustic results from an advanced-design
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DODDS, B. J.
NASA/General Electric broad-specification fuels

combustion technology program - Phase I results
and status
[AIAA PAPEB 82-1089] A82-35000
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Investigation of an improved structural model for
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analysis using NASTBAN
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Scaling effects on leakage losses in labyrinth seals
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DOBE, G. I. S.
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simulation
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DDHDAS, B. B.
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Turbine stage heat f lux measurements

[ A I A A PAPEB 82-1289] A82-35102
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Pave Mover aided integrated strike avionics system
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A two-dimensional boundary-layer program for

turbine airfoil heat transfer calculation
[ASHE PAPEB 82-GT-93] A82-35336
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demonstration and evaluation
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BGLE, O. H.
Acoustic emission in jet engine fan blades
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BGOCHI, K.

Smoke reduction in FJR-710 turbofan engines by an
airblast comb ustor
[ASME PAPEB 82-GT-21] 482-35290

EKSXBDT, B. E.
NASA/General Electric broad-specification fuels

combustion technology program - Phase I results
and status
[ A I A A PAPEB 82-1089] 482-35000

BKSTEIH, H.
Implementing aircraft identification schemes by

public key cryptosystems
482-37381
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[ASME PAPEB 82-GT-89] 482-35333
ELIAS, A. L.
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ELKOTB, H. H.
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ELLIS, O. B.
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ELLIS, H.. JB.
Spiral slotted phased antenna array
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ELOTIC, B.

A two-dimensional boundary-layer program for
turbine airfoil heat transfer calculation
[ A S M E PAPEB 82-GT-93 ] 482-35336
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Hot isostatically pressed manufacture of high

strength HEEL 76 disk and seal shapes
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EBIKSBB, I.
Electromagnetic interaction of lightning with
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BBVIH, E. E.
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Development of accelerated fuel-engines
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Appendices
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BSPOSITO. B.
Models for a turbulent premixed dump combustor
[AIAA PAPEB 82-1261] 482-37709

ESPOSIXO. Ef. J.
FAA tests on the Havstar GPS Z-set

482-37039
ESSLIHGBB, P.

Evaluation criteria for aero engine materials
482-36065

EDLEB, I. C.
Navstar - Global Positioning System: A
revolutionary capability

A82-37010
EVAHS, D. J.

Hot isostatically pressed manufacture of high
strength MEBL 76 disk and seal shapes
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EV4IS, I.
The P&1BIOT Eadar in tactical air defense

482-37031
EVELIH, G. B.

Transonic Hind tunnel test of a supersonic nozzle
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[AIAA PAPEB 82-1015] 482-37677

FAETH. 6. H.
Investigation of spray characteristics for

flashing injection of fuels containing dissolved
air and superheated fuels
[HASA-CB-3563] S82-26295

FAIB, P. S.
Besearch and development on wear metal analysis

[4D-A112100] H82-26U16
Evaluation of plasma source spectrometers for the

Air force Oil Analysis Program
[4D-4113809] H82-27512

PAIBB4MKS, F.
4 critical appraisal of sone current incidence

loss models for the stator and rotor of a mixed
flow gas turbine
[4SME PAPEB 82-GT-120] A82-35350

FABASSAT, F.
Interior noise considerations for advanced
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[ A I A A PAPEB 82-1121] A82-35018

FABBX, K. A.
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and fiber optics data transmission
H82-26211

FASCHIHG, I. A.
Performance improvement features of General

Electric turbofan engines
[ASME PAPEB 82-GT-270] A82-35116

FBAB, J. S.
N A S A Broad Specification Fuels Combustion

Technology program - Pratt and Whitney Aircraft
Phase I results and status
[AIA4 PAPEB 82-1088] A82-31999

NASA/General Electric broad-specification fuels
combustion technology program - Phase I results
and status
[AIAA PAPEB 82-1089] A82-35000

FEHG, I. B.
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forces generated in a squeeze-film damper
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fuels - Status report
[AIAA PAPEB 82-1235] 482-35076
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Model test and full scale checkout of dry-cooled
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FBBTIS. D.
Engine dynamic analysis with general nonlinear

finite eleaent codes. II - Bearing element
implementation, overall numerical
characteristics and benchmarking
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Cryogenic turbine testing
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research missions
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FIBBEBTI, C. S.

Minimum time turns constrained to the vertical plane
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of progress
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for composites
482-35256
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FLAHDEBS. S. H.
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4 practical approach to the design of
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FEACK, B. B.
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FBAHISEI. «. E.
The powerplants of the Yak-10 and 15-15 aircraft

482-36917
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FBEDLEB. B. J.
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FBOSI, H. C.
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Botor state estimation for rotorcraft
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FOSABO, B. L.
Geometrical aspects of the tribological properties
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FIFE, J. B.
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GABEL. B.
Flight demonstration of an integrated floor/fuel
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GALL4BDO, ?.
Blade loss transient dynamic analysis of
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GABBLE, i. L.
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[AHS PBEPBIST 81-26] 482-37796
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4 laboratory mock-up ultrasonic inspection system
for composites
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GABDHEB, B. B.

Energy efficient engine /E3/ technology status
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Aircraft measurements of icing in supercooled and
water droplet/ice crystal clouds
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[AHS PBEPBIST 81-7] 482-37782
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The Sortie-Generation Sodel system. Volume 5:
Maintenance subsystem
[4D-A110815] N82-26225
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vibration controller
[4HS PBEPBIST 81-10] 482-37783
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[AD-A112918] H82-28210

GDHBBSS. B. C.
4 cost modeling approach to engine optimization
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[4IAA PAPEB 82-1210] 482-35080

482-37783

H
BAAS. J. B.

The effect of rotor blade thickness and surface
finish on the performance of a small axial flow
turbine
[ASME PAPEB 82-GT-222] A82-35109

Cosparison of experimental and analytical
performance for contoured endwall stators
[NASA-TM-82877] H82-26299

BAHH, E. J.
Experiaental evaluation of sgueeze film supported
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BALL, J. 3.

Advanced target acquisition and tracking concepts
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BAHMOHD, C. B.

Quantification of helicopter vibration ride
qualities
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