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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 Aercnautics 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 1ssue of this bibliography was published 1n
September 1970 and the first supplement 1n January 1971 Since that time, monthly
supplements have been 1ssued

This supplement to Aeronautical Engineering -- A Contimung Bibliography (NASA
SP-7037) lists 570 reports, journal articles, and other documents originally announced 1n June
1979 1n Scientific and Techmeal Aerospace Reports (STAR) or i [International Aerospace
Abstracts (IAA)

The coverage includes documents on the engineening 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 1 aerodynamics, aeronautics, and ground support equipment for aeronautical
vehicles -

Each entry 1n the biblhiography consists of a standard bibliographic citation accompanied
1n most cases by an abstract The listing of the entries 1s arranged 1n two major sections, /44
Entries and STAR Entries, 1 that order The citations, and abstracts when available, are
reproduced exactly as they appeared onginally in /44 and STAR, including the original
acecession numbers from the respective announcement journals This procedure, which saves
time and money, accounts fer the slight vamnation 1n 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 (A79-10000 Sertes) -

All publications abstracted in this Section are available from the Technical Information Service
Amencan Institute of Aeronautics and Astronautics Inc {AIAA) as follows  Paper copes of
accessions are avallable at $6 00 per document up to @ maximum of 20 pages The charge for
each additional page 1s $0 25 Microfiche ' of documents announced in /44 are available at the
rate of $2 50 per microfiche on demand and at the rate of $1 10 per microfiche for standing
orders for all /AA microfiche The price for the fAA microfiche by category i1s available at the rate
of $1 25 per microfiche plus a $1 00 service charge per category per 1ssue  Microfiche of all the
current AIAA Meeting Papers are avallable on a standing order basis at the rate of $1 35 per
microfiche

Minimum amr-mail postage to foreign countrnies s $100 and all foreign orders are shipped on
payment of pro-forma nvoices

All inquines and requests should be addressed to AlAA Technical information Service Please refer
to the accession number when requesting publications

STAR ENTRIES (N79-10000 Series)

One or more sources from which a document announced in STAR 1s available to the public s
ordinarlly given on the last line of the citation The most commonly indicated sources and therr
acronyms or abbrewiations are listed below If the publication 15 available from a source other than
those listed the pubhsher and his address will be displayed on the availabifity ine or in combination
with the corporate source hne
Avall NTIS Seld by the National Technical Information Service Prices for hard copy {HC)
and microfiche (MF) are indicated by a price code followed by the letters HC or MF n
the STAAR citation Current values for the price codes are given n the tables on page
viit

Documents on microfiche are designated by a pound sign (# following the accession
number  The pound sign 15 used without regard to the source or qualty of the
microfiche

Inittally distributed microfiche under the NTIS SRIM (Selected Research wn Microfiche) 1s
avallable at greatly reduced unit prices For this service and for information concerning
subscription to NASA printed reports consult the NTIS Subscnption 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 astensk} 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 18
also advisable to cite the title and other ibliographic identification

Avail SOD (or GPO) Sold by the Supenntendent of Documents U S Gavernment Printing
Office 1n hard copy The current price and order number are given following the
avallabiity line  (NTIS wall fill microfiche requests at the standard $300 pnce for
those documents dentified by a # symbol )

{1) A mucrofiche 1s a transparent sheet of film 106 by 148 mm In size containing as many as 60 to 98 pages of
information reduced to micro images (not to exceed 26 1 reduction}
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Avail

Avail

Avail

Avail

Avail

Avail

Avail

Avail

Avad

NASA Public Document Rooms  Documents so indicated may be examuned at or
purchased from the National Aeronautics and Space Admumistration Public Documents
Room (Reom 126} 600 !ndependence Ave SW Washington DC 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

DOE Depository Libranies Qrganizations in U S cities and abroad that mamtain collections
of Department of Energy reports usually in microfiche form are listed in £Energy Research
Abstracts  Services avallable from the DOE and its depositories are descrnbed 1n a
bocklet DOF Techmical Information Center - fts Functions and Services {TID-4660)
which may be ebtained without charge from the DOE Techrical Information Center

Unmv 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

USGS Ongmnals of many reports from the US Geological Survey which may contain
color illustrations or otherwise may not have the quahty of illustrations preserved in the
mucrofiche or facsimile reproduction may be exammed by the public at the libranes of
the USGS field offices whose addresses are listed in this introduction The lhbranes
may be quened concerming the availlability of specific documents and the possible
utiization of local copying services such as color reproduction

HMSO Publications of Her Majesty s Stationery Office are sold in the U S by Pendragen
House Inc {(PHI) Redwood City Calformla The US prnce (including a service and
mailing charge) 1s given or a conversion table may be obtained from FPHI

BLL (formerly NLL) Bntish Lbrary Lending Divisicn Boston Spa Wetherby Yorkshire
England Photocopies available from this organization at the prnce shown ({If none 15
given mquiry should be addressed to the BLL}

Fachinformationszentrum Karlsruhe Sold by the Fachinformationszentrum Energie Physik
Mathematik GMBH Eggenstein Leopoldshafen Federal Republic of Germany at the price
shown In deutschmarks (DM)

Issuing Activity or Corporate Author or no mndication of avatlability  Inquiries as to the
avallability of these documents should be addressed to the orgamization shown in the
citation as the corporate author of the document

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 availlabiities  If the publication 1s available from a source other than the above the

pubhisher and his address will be displayed entirely on the availability line or in combination
with the corporate author line



GENERAL AVAILABILITY

All publications abstracted mn this bibliography are available to the public through the sources
as indicated mn the STAR Entries and IAA Entries sections [t 1s suggested that the bibhography
user contact fus own library or other local hibranes prior 1o ordenng any publication inasmuch as
many of the documents have been widely distributed by the 1ssuing agencies espectally.NASA
A listing of public coliections of NASA documents 1s included on the mside back cover

SUBSCRIPTION AVAILABILITY

This publication i1s avaifable on subscription from the National Technical information Service
{NTIS} The annual subscrption rate for the monthly supplements 1s $45 Q0 domestic $75 00
foreign All questions relating to the subscrnptions should be referred to NTIS Attn Subscrip-
tions 5285 Port Royal Road Springfield Virginia 22161
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ADDRESSES OF ORGANIZATIONS

American Institute of Aeronautics
and Astronautics

Technical Information Service

750 Third Ave

New York NY 10017

British Library Lending Division
Boston Spa Wetherby Yorkshire
England
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Trademarks

U S Patent and Trademark Office

Washington DC 20231

Department of Energy
Technical Information Center
PO Box 62

Oak Ridge Tennessee 37830

ESA-Information Retrieval Service
ESRIN

Via Galileo Galilel

00044 Frascati (Rome} ltaly

Her Majesty s Stationery Office
PO Box 569 SE 1
London England

NASA Scientific and Techmeal Information

Facility
P O Box 8757
B W 1 Awport Maryland 21240

MNational Aeronautics and Space
Administration

Scientific and Techmical Information
Branch {NST-41)

Washington D C 20546

National Technical Information Service

5285 Port Royal Road
Springfield Virgima 221861

Vil

Pendragon House Inc
899 Broadway Avenue
Redwood City Calhfornia 94063

Superintendent of Documents
U S Government Pninting Office
Washington DC 20402

University Microfilms

A Xerox Company

300 North Zeeb Road

Ann Arbor Michugan 48106

University Microfilms Ltd
Tylers Green
London England

U S Geological Survey

1033 General Services Administration

Building
Washington DC 20242

U S Geological Survey
601 E Cedar Avenue
Flagstaff Anzona 86002

U S Geological Survey
345 Middlefield Road
Menlo Park Calfornta 94025

U S Geological Survey
Bldg 25 Denver Federal Center
Denver Colorado 80225

Fachinformationszentrum Energie Physik

Mathematik GMBH
7514 Eggenstein Leopoldshafen
Federal Republic of Germany



NTIS PRICE SCHEDULES

Schedule A
STANDARD PAPER COPY PRICE SCHEDULE
[Effscive October 1 1977}

Prica Page Range Morth Amaficsn Fareign
Code Prica Price
AO1 Mcrofiche 3 300 $ 450
A2 001 028 400 200
AD3 028 050 450 900
ADL 051 075 625 1050
AQS 076 100 800 12 00
ADE 101 125 550 13 00
A7 126 150 725 1450
Aga 151 175 800 18600
A3 178 200 900 1800
A0 201 225 925 1850
AN 226 250 950 1800
A1l 25t 275 1075 2180
Al13 276 300 1100 2200
Al4 a1 325 1176 2380
Al 326 350 1200 2400
Al6 351 375 1250 ‘ 2500
AT 376 400 1300 28 00
AlS 401 428 1325 4 2850
A9 426 450 T 100 28 00
A0 451 475 1450 29 00
A21 476 500 1500 3000
AZ2 501 525 1525 3050
A23 528 S50 1550 3100
A24 551 675 1825 22 50
A25 576 800 1850 3300
ASS 501 up |
1/ Add $2 50 for each gddwons! 00 page mncrement from E01 pages up
2f Add $5 00 for sach additional 100 page increment frem 601 pages up

Schedule E

EXCEPTION PRICE SCHEDULE
Paper Copy & Microfiche

Pnce North Amancan Foraign
Code Prics Price
EO1 € 325 S &5D
£02 475 450
E03 625 1250
EO4 750 1500
EO5 800 1800
E0S 1050 2100
EO? 1250 2500
E08 1500 3000
E0Y 1750 3500
E10 2000 4000
EN 2250 45 00
Et2 2500 5000
E13 2800 56 00
E14 2100 62 Q0
E15 3400 6800
E16 3700 74 00
E17 4000 8000
E18 4500 000
E18 5000 100 00
E20 5000 120 00

E99 Wnte for quote
NOi 2800 40 00

Vil
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TABLE OF CONTENTS

IAA Entries 3156
STAR Entnes 351
Subject Index A-1
Personal Author Index B-1
Contract Number Index C-1

TYPICAL CITATION AND ABSTRACT FROM ST7AR

NASA SPONSORED
DOCUMENT AVAILABLE ON
Tt MICROFICHE

NASA ACCESSION N73-10024*§# Northrop Corp  Hawthome Calhf Aircraft
NUMBER — | Group
CORPORATE

STUDY OF AERODYNAMIC TECHMNOLOGY FOR VSTOL
FIGHTER/ATTACK AIRCRAFT HORIZONTAL ATTITUDE
CONCEPT Final Report

TITLE S H Brown May 19787 242 p refs Sponsored in part by
the Dawid Taylor Naval Ship Research and Development Center
Bethesda Md

SOURCE

PUBLICATION

{Contract NAS2 9771) DATE
AUTHOR —— {NASA CR 152130 NOR78 54) Avail NTIS
HC AT'IfMF AOQ1 CSCL 01A ~e— = I
A horizontal atistude VETOL (HAVSTOL) supersanic fighter AVAILABILITY
CONTRACT attack arcraft powered by RALS turbefan propulsion system 1s SOURCE
OR GRANT analyzed Reaction control for subderodynamuc fight 1s obtaned

in pitch and yaw from the RALS and rofl from wingtip jets
powered by bleed air from the RALS duct Emphasis 15 placed
REPORT on the development of aerodynamic charactenstics and the — - COSATI
NUMBERS identification of aerodynamic uncertainties A wind tunnel program CODE
15 shown to resolve some of the uncertainties Aerodynamic
data developed are static charactenstics about all axes control
effecuveness drag propulsion induced effects and reaction control
characterisucs GY

TYPICAL CITATION AND ABSTRACT FROM /AA

NASA SPONSORED AVAILABLE ON
MICROFICHE
AIAA ACCESSION [——A79 10266 * #  _ An expenimental study of three dimensional
NUMBER turbulent boundary layer and turbulence characteristics inside a
turbomachinery rotor passage A K Anand and B Lakshminarayana «———— AUTHORS
{Pennsylvama State Umversity, University Park Pa ) _{American
TIME ——— Society of Mechamcal Engineers Gas Turbme Conferenice and
Products Show London England Apr 813, 1978, Paper AUTHOR S
TITLE OF 78 GT 114) ASME Transactions Journal of Enginesring for Power AFFILIATION
PERIODICAL vol 100 Oct ]978B p 676687 D|§cuss1on p 688690 19 refs
Grant No NGL %9 009 007 | PUBLICATION
Three dimensional boundary layer and turbulence measurements DATE

of flow maide a rotating helical channel of a turbomachinery rotor
are descnibed The rotor 15 a four bladed axal flow inducer operated
at large axial pressure gradient The mean velotity profiles turbu
lence intensities and shear stresses and limiting stream line angles are
measured at vanous radial and chordwise locations using rotating
triaxial hot wire and conventional probes The radial flows in the
rotor channel are found to be higher compared to those at zero or
small axtal pressure gradient The radral component of turbulence
intensity 1s found to be higher than the streamwise component due
to the effect of rotation Flow near the annulus wall 1s found to be
highly complex due to the interaction of the blade boundary layers
and the annulus wall resulting in an appreciable radial inward flow
and a large defect in the manstream velocity Increased level of
turbulence intensity and shear stresses near the mudpassage are also
obsserved near this radial focatron fAuthor}
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IAA ENTBIEé

AT79 28422 A model for calculating the radiation field of
mucrostrip antennas P Hammer, D Van Bouchaute, D Verschrae
ven and A Van De Capelle [Leuven, Katholieke Universitert
Heverlee, Belgrum) /EEE Tramsactions on Antennas and Propaga-
tron vol AP 27, Mar 1979, p 267 270 G refs

Starting from the equivalence principle, an aperture madel s
developed for calculating the radiation field of mierostrip antennas
In this communication the model 15 applied to the rectangular
mucrostnp resonator antenna Antenna charactenstics, like patterns
and radiation résistance, are camputed and compared with axper
mental results The mode! and the calculations include the higher
order modes as well as the fundamental mode of the resonator
antenha {Author)

A73-28429 A note on yawed slender wings E O Tuck
{Adelaide Unwversity, Adelaide, Australia) Journal of Engineenng
Mathematies, vol 13, Jan 1879 p 47 62 16 refs Contract No
M000t4 76 € 0157 NR Project 062 230

A generalized Abel integral equation 15 derwved for determining
the wake lateral velocity gwven the wing shape of a slender yawed
wing An analytical solution 15 obtained for a simpled yawed delta
wing of triangular planform, and numerical solutions are worked out
for straight edged wings PTH

AT79-28432 Changing critena in military aircraft design
[The &§7th Wilbur and Orville Wright Memonal Lecturef D § Lews
Aerospace (UK) vol 6 Mar 1979, p 1624

Changes in mulitary aircraft design criteria are reviewed particu
larly in the context of modern technological advances Cost and
technology related problems are considered emphasizing the need
for the development of techniques that would lead to cost reduction
and design improvements Ways that would make possible such
development are proposed AA

A7928604 # Ltnearization wn the recursiveé estimatton of
navigation parameters (Linearizatsna pn rekurrentriom otsenivanin
navigatsionnykh parametrov) $§ F Burdarov and [ B Chelpanov
(Leningradski  Polstekhnicheskit  Institut, Lemngrad, USSR)
Priborostroenie, vol 21, no 11,1978, p 8084 In Russian

The paper exarmines the general problem of the estimation of
navigation parameters which are nonlineatly related to the output
signals of the navigation instruments The nunlmgar units are con
nected only Into the feedba.k circwts while the conversion cireunt
includes only signals which have the significance of increments rela
tve to current values of estimates Dhifferent ways to select parame
ters for the conversion circurt are discussed BJ

315

JULY 1979

A79 28607 ¥ System for stabilizing the vertical overload of
an aircraft {Sistema stabulizatsu vertikal’nol peregruzki letatel nogo
apparatal A B Bushuey {Lemngradskn Lnstitut Tochnor Mekhamki |
Optiki, Lemingrad USSR) Priborostroente vol 22 Jan 1979, p
44-49 in Russian

The successive synthess method 15 used to obtain a closed form
analytical expression of umeoptimal conirol for an arcrait,
associated wath stabilization of the vertical overioad The advantage
of the synthesized control 15 that transient processes n the
stabilization system converge rapidly and are usually smooth,
without overcontrol BJ

A72 28611 # Reduction of cabin noitse dunng eruise condt
tions by stringer and frame damping G SenGupta (Boeing Commer
cial Aurplane Co, Seattle Wash } fAmercan Institute of Aeronautics
and Astronautics, Structural Dynamics Conference 19th Bethesda,
Md, Apr 35 1978 Faper 78 504 ) AIAA Journal vol 17, Mar
1979, p 229236 15 refs Research supported by the Boeing [nde
pendent Research and Development Program

Caontrol of low frequency cabin noise 1s a difficuit problem in all
commercial aircraft The subject is analyzed 1n terms of the response
of a pressurized fuselage structure subjected to broadband random
pressureé fluctuations It 15 shown that wn so called ‘stiffness con
trotled’ remon the structural response and noise transmission may be
governed by the resonances of the stiffeners, with the skin acting hke
an attached mass As a result cabm noise at low freguencies may be
reduced by application of constrained wviscoelastic damping treat
ments on the stringers and frames of the fuselage {Author)

A79.28612 § Transonic flows past nonaxisymmetric slender
shapes - Classteal equivalence rule analysis S $ Stabara (Nielsen
Engmmeering and Research, Inc Mountain View Cahf) and J R
Spreiter (Stanford University Stanford Calf} A/AA Jourmal vol
17, Mar 1979, p 245252 18 refs Grant Mo DAAG2977 C0038

An assessment of the classical transonic eguivalence rule 1s
provided Extensive comparisons of theoretical results are made with
data obtamed n conventional transontc tunnels for various sleader
bodies as well as a thin tniangular wing of unit order aspect ratio
Results are reported for surface and flowfield pressure distributions
at Mach numbers throughout and beyond the transorue range for
hoth nonlifeing and hifting condibions Particular attention has been
paid to wind tunnel interference effects through use of an interesting
alternative to the classical homogenecus wall condition whereby
experimentally measured flowfield pressures are imposed as an outer
boundary condition The comparisons with experiment display good
agreement, including the region near shock waves and indicate that
the classical equivalence rule approximation remams effective for
certain three-dimensional aerodynamic configurations over a broad
range of geometries and flow conditions {Author)

A7928622 ¥ Singularity at the trang edge of a swept
wing G J Clapworthy {North London, Polytechmic, Londor En
gland) AfAA Journaf, vol 17 Mar 1979, p 313316 b refs
Research supported by the Science Research Counail



A79-28627

A symmetrical wing with a Karman Trefftz profile, swept at a
qiven angle, at zero mcwdence to the freestream is considered Itis
shown that the use of a Cartesian coordinate system that can be
transformed to an appropriate nonorthogonal reference system gives
nse to a singular term in the equation of motion at a sharp swept
tratling edge An alternative to the present approach using a local
solutior: appears to be the calculation of the potential at the trailing
edge by extrapolation along the wing surface How sensitive the
calculated flow 15 to difference in the numencal treatment at the
trailing edge 1s open to conjecture $D

AT9 28627 # Designing a ning for protecting the gas turbine
engine casing from fragments of the rotor (Raschet kol'tsevor
zashchity prni razrushenu ratora GTD) V B Zhukov Probfemy
Praochnosti Jan 1979 p 2328 In Russian

The present analysis deals with the calculation of the protective
Iining of a gas-turbine engine casing in the area requiring protection
i the case of rotor fallure Analytical relations are derived for
calculating the required strength of the protective hning aganst
impact of rotor and blade fragments v B

A7928638 # A system which uses a laser beam to control
the regime of wibration tests with turbine and compressor blades
{Sistema kontralta rezhima vibroispytann lepatok turbin 1 Kompres
sorov s 1spol zovaniem lucha lazera) D S Elenewskn R §
Bekbulatov, A P Badanin, lu N Shaposhmkov, and | G Sipukhin
Problemy Praochrostr Jan 1879 p 77 79 In Russian

An optical system for controlling the load in vibration tests with
turbine and compressor blades 15 described and tts block diagram is
discussed Some factors leading ta control errors are examuined and
means of eliminating them are propeosed VP

A79 28718 # A generalized ‘capacity pressure rotational
velocity equation for axial turbines (EquaZione generalizzata
‘portate pressiom velocita i rotazione’ per turbine assiah) A E
Catania {Torino Pobtecnico Tunin ltaly} Torro Accademia delle
Scienze, Classe dr Scienze Fishiche Matematiche e Naturalt, Atti, vol
111, May Aug 1977, p 331354 9 refs I[n Italian Research
supported by Fiat Sp A

A capacrty pressure equation whtch ncledes the corrected
angular velocity parameter 1s developed for axial turbines The
generalized equation 15 intended to provide atcurate pressure
characterization of turbines having a low number of stages The
capacity pressure equation 15 adopted to study the operating limts of
a two stage turbine suitable for aeronautical apphcations JMB

ATS-28721 ¥ The determination of parameters of a chemi
cally active magnetogasdynamic medium in the proximity of a wave
Il A G Bagdoev and A A Gurgenian (Erevanski Politekhnichesku
Institut, Yerevan Armenian SSR) Tormo Accademia delle Scienze
Classe dt Scienze Fisiche, Matematiche e Maturali, At vol 111
Sept Dec 1977, p 403502

The flow of a chemically active nonhomogeneous magnetogas
dynamic medium near a slender wing having a supersontc leading
edge 1s constdered The lnear and nonlinear solutigns near the
tangency of the [eadwng shock and the Mach cone are obtained The
equattons of slowly varying amplitude and phase of waves in
nonlinear dispersive media are developed as well {Author)

AT79-28835 # Attached shock regime at the edges of a
concal wing {O rezhime prisoedinennogo skachkaxuplotnenna na
kromkakh V-obraznogo kryla) A V Grishin and E G Shifrin
Prikladnaa Matematika r Mefkhamka vol 43 Jan Feb 1979 p
3844 9 refs In Russian

The transonic approximation for the supersonic flow past a
conical wing 15 considered In a linear formulation the behavior of
the solution wn regimes close to flow with planar shock wave
stretched along the edges s studied [t 1s shown that If the planar
shock at the edges in a plane perpendicular to the edge 15 weak, then
the character of the flow will not be changed as the Mach number

316

varies If the shock i the main flow Is strong however achange mn
flow parameatets will result in a change n flow reqime PTH

A79.28846 # The method of discrete vortices {Q metode
diskretnyikh wikhrer) | K Lfanov  Prikizdnaia Matemstika 1
Mekhamka, vol 43 Jan Feb 1979 p 184 188 7 refs {n Russian

The method of discrete obligue horseshoe vortices 15 applied to
the linear problem of steady flow past a finite span wing of complex
planform and past a schematized awrcraft with straight edges An
integral equation for the strength of the vortex layer on the wing i1s
obtained It 15 shown that the quadrature sums obtained n this
method converge to the integral zppearing in the integral equation A
numerical solution method 15 given It 1s shown that the required
class of solutrons of the integral equation for the vortex layer
strength 1s distinguished only by the mutual pesitions of the sets of
discrete vortices and grid points PTH

A79.28885 Fatigue crack propagation rate at low delta-K
of two alummnum sheet alloys 2024-T3 and 7075 T6 T L Mackay
(Douglas Aurcraft Co, Long Beach, Calif} Engmeermg Fracture
Mechames vol 11 na 4, 1979 p 753 759, 761 12 refs
For transport alrcratt with fong hietimes crack growth data to
implement the durability Irfe requirements in the low delta K {stress
ntensity factor range} are needed This 1s the region comprising most
of the lifetime for the cracks of nterest, and 1t 15 also the region
where there 1s Iittle data available Crack growth data wn the form of
dafdN vs delta K vs R at constant ampltude for two primary
arreraft aluminum sheet alloys 2024 T3 and 7075 T6 (clad) were
measured i laboratory air and 140 F in the low da/dN reg|6f;1 1010
the minus 8th i0 10 1o the rminus 5th i feycle Crack growth rates
were correlated with stress state and with fractographic features
{Author)

A79-28890 * Stress-intensity factors for a wide range of
serni elliptical surface gracks in finite thickness plates | 5 Raju and
J C Newman Jr (NASA Langley Research Center, Hampton Va)
Engineering Fracture Mechanics, vol 11 no 4 1979, p 817829 14

refs
Surface cracks are among the more common flaws 1n arcraft
and pressure vessel compoments Several calculations of stress
ntensity factors for semi elliptical surface cracks subjected to ten
sion have appeared 1n the literature However some of these solu
tions are in chsagreement by 50 100% In this paper stress intensity
factors for shallow and deep sem elliptical surface cracks in plates
subyected to tenswon are presented To verify the accuracy of the
thres dimensional finite element models employed convergence was
studied by varying the number of degrees of freedom i the models
from 1500 to 6900 The G900 degrees of freedom used here were
more than twice the number used in previcusly reported solutions
Also, the stress intensity varations n the boundary layer region at
the intersection of the crack with the free surface were investigated
{Authaor)

A79.28891 Fatigue relizbilty under multiple-amplitude
loads R Talrera {Danmarks Tekniske Hopskole, Lyngby, Denmark}
Engineering Fracture Mechancs, vol 11, no 4 1979, p 839840 12
refs Research supported by the Danmarks Tekmisk Videnskabelige
Forskmingsrad
A method to determine the fatigue relisbility of structures
subjected to multiple amplitede loads is presented Unlike the mare
common cumulative damage methods which are usually based on
fatigue Iife data, the proposed method 1s based on tenside strength
data Assuming the Werbull distribution for the imtial tensile strength
and the fatigue life, the probabthity cistributions for the residual
tenfile strength in both the crack mitiation and the crack propaga
tion stages of fatigue are deterrmined The method 15 1llustrated for
two amplitude loads by means of experimental results obtained by
testing specimens of a structural steel and 15 shown to be more
accurate than the Palmgren Miner cumulative damage method
{Author}



A79 28954 # det mixing noise  Comparison of measuremeant
and theory B J Tester {Lockheed Georgia Co , Marietta, Ga ) and'
V M Szewczyk (Rolls Royce Ltd Derby England) Amercan
Instrtute of Aeronautics and Astronautics Aeroacoustics Conference
5th Seattle Wash , Mar 12 14, 1979 Paper 78 0570 21 p 17 refs
Contract No F3361576 C 2021

Previous work on the development of a physically based
prediction model for jet mixing noise 1s extended to include angles
inside the cone of silence  Acoustic mean flow interaction effects
are modefled by high frequency Lilley equation solutions which
contain the local shear layer thickness as a Strouhal number
dependent parameter Values empirically determined from mixing
noise data are found to agree well with those deduced from source
location data except at low Strouhal humbers A prediction scheme
based on these results 1s compared with published data over a wide
range of angles, velocities and temperatures with very encouraging
results {Author)

A7 28955 # The generation and propagation of sound n
turbulent jets G H Berman (Boeing Commercial Airplane Co,
Seatile, Wash ) Amerrcan Institute of Aeronautics and Astronautics,
Aeroacoustics Conference bth, Seattle, Wash , Mar 1214 1979
Paper 72 0573 16 p 3B refs

A new noise prediction program for axisymmetnie deally
expanded Jets with arbitrary nozzle flow profiles has been developed
The programn computes the mean and turbulent flow properties
throughout the jet and calculates noise with the aid of Lilley s theory
and an empincal turbulence spectrum model The critical point
problem n which a sound wave s phase velocity equals the local
flow velocity, 1s treated thoroughly An entrepy fluctuation term
coninbutes to noise generation n heated Jets Predictions are
compared to data for 2 range of hot and cold subsonic and
supersonic jets {Author)

AT9 28959 # The nfluence of propefler design parameters
on far field harmonic noise 1n forward fight O B Hanson (United
Technologies Carp  Hamilton Standard Div , Windsor Locks Conn }
American fnstitute of Aeronautics and Astronautics, Aeroacoustics
Conferenice, 5thh Seattle Wash , Mar 12-14, 1979, Paper 79 0608
18p 11 refs

The acoustic analogy 1s used to derive far field noise radiation
equations for high speed propellers in fhght viz a helicoidal surface
representatron  Quadrupole terms are included and dhiscussed but
only the linear sources are studied in detall The-frequency domain
results clarify the role of acoustic noncompactness {noise cancella
tion due to finite chord and span eifects} Nondimensional parame
ters arising from the analysis gve design guidance by showing the
potential for noise reduction due to changes in arrfoll section and
blade sweep twist and taper as functions of operating conditions
Conventiona! propellers are shown to be relatively tnsensitive to
variations 1n blade design However, advanced turbo propellers {Prop
Fans) currently under development are decidedly noncompact
because of ther high sohdity and speed Examples of chordwise and
spanwise cancellation are given illustrating substantial benefits of
sweep {Author)

A79 28960 # Aeroacoustic design of the Prop Fan F B
Metzger and C Rohrbach {United Technologies Corp  Hamilton
Standard Div Windsor Locks Conn ) American fnstitute of Aero
nautics and Astronautics, Aeroacoustics Conference, 5th, Seattle
Wash , Mar 12 14 1979, Paper 790610 15 p 8refs

Acoustic and aeredynamic tests for three models of the Prop
Fan an advanced fuel efficient propulsion system for high speed
subsonic aweraft  have recently been completed The aerodynamic
and acoustic tradeoffs, which resulted n the test configurations, are
descnbed The performance and noise characterstics of models with
unswept, shghtly swept and highly swept blade configurations are
discussed The design concept used for the most recent highly swept
blade design 1s discussed 1n detall This 15 the concept of reducing
noise by optrmizing the phase cancellanon of noise originating at
varrous spanwise locattons on the Prop Fan blades Also the benefits
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of sweep n reducing the level of the nonlinear {quadrupole) sources
are described with respect to the test results The differences
between predicted and measured levels are summarized and plans for
improvements in noise prediction methodology are discussed
{Author)

A7928961* # Fhght effects on subsonicjet noise V Sarchia
{Califorma Insutute of Technology, Jet Propulsion Laboratery,
Pasadena Calif} American Institute of Aeronautics and Astronau
tics  Aegroacoustics Conference, 5th, Seattle Wash Mar 1214,
1973, Paper 79 0616 10 p 16refs Contract No NAS7 100
Experimental resulis obtained by a combmation of fluid
mechamics and radiated noise measurements associated with subsonic
Jets over a range of simufated flight speeds between 25 m/sand 110
m/fs indicate that noise reduction in flight 1s predominantly a result
of the reduced nosse producing volume These results do not support
the generally accepted notion that noise reduction from jets n
motion results primarily from the reduced strength of the notse
producing eddies These eddies n flight, have previously been
assumed to scale with the relative velo?::ty V{J) Vo where V{J} 1s the
mean nozzle exit velocity and Vo s the flight velocity {Author}

AT79-28962* # Arnalysts of flight effects on noise radiation
from dual flow coaxtal jets R Dash (NASA Ames Research Center,
Moffett Field Calif} Amerncan institute of Aeronautics and
Astronautics, Asroacoustics Conference 5th Seattle Wash Mar
12 14, 1978 Paper 79 0612 16 p 23 vefs

A theoretical study has been made of the effects of flight on
noise from dual flow coaxial jets The theory 1s based on an
instability free vortex sheet flow model It i1s shown that the flight
effects are more favorabie {and hence produce less forward arc
amphification} for coaxial 1ets than for single stream Jets Further the
theory predicts that like the single stream jet case, fhght effects
induce nosse amphfication n the forward quadrant and attenuation
in the aft quadrant and have virtually no effect at theta = 90 deg to
the jet axis, where theta 1s the angle between the directions of
convection and emussion at the retarded ume Amplhfication in the
forward quadrant diminishes as the inner flow velocity increases and
becomes optimum when the outer to inner velocity ratio 15 about
05 The theory also shows that the higher the outer to inner area
ratio the lower the forward arc amphification due to flight (Author)

AJ9 28963 * # Experimental study of coaxial nozzle exhaust
noise J H Goodvkoontz and J R Stone (NASA Lews Research
Center, Jet Acoustics Branch Cleveland Ohio) American Institute
of Aeronautics and Astronautics, Aeroacoustics Conference, 5th
Seattle Wash , Mar 12-14, 1979 Faper 73 0637 29p 11 refs
Expenimental results are presented for static acoustic model
tests of various geometrical conftgurations of coaxial nozzles operat
ng over a range of flow conditions The geometncal configurations
consisted of nozzles wrth coplanar and non coplanar exet planes and
varigus exhaust area ratios Primary and secondary nozzie flows were
varied 1independently over a range of nozzle pressure ratios from 14
to 3 0 and gas temperatures from 280 to 1100 K Acoustic data are
presented for the conventional mode of coaxial nozzle operation as
well as for the nverted velocity profile mode Comparisons are
presented to show the effect of configuration and flow changes on
the acoustic characteristics of the nozzles {Author)

A79-28964 * # A Jet exhaust nouse prediction procedure for
inverted velocity profile coannular nozzles R S Larson {United
Technologies Corp Pratt and Whitney Awcraft Group East Hart-
ford Conn} American Institute of Asrorautics and Astronautics
Aeroacoustics Conference, 5th Seattle Wash, Mar 12-14, 1979,
Paper 79 0633 21 p 26 refs Contract No NAS3 20061

Acoustic model tests have demonstrated that significant noise
suppression can be obtained frem inverted velogity profile coannular
nozzles An acoustic prediction procedure was developed for inverted
velocity profile coannular nozzles that can be used to predict SPL
spectra as 2 function of nozzle geometry and flow conditions In the
development of thi$ prediction procedure, the noise spectrum at a



A79-28965

giwven angle was decomposed ato four noise components a low
frequency mmxing noise component, a high frequency mixing noise
component an guter stream shock noise compeonent, and an mner
streamn shock nojse component The physies of the inverted velocity
flow field development was used to formulate noise generation
modefs Scaling [aws for each noise component were defined based
on thess models Comparisons of predictions from this procedure
with experimental data were conducted to venfy the prediction
procedure {Author)

AT79.28965 # Asymmetric stator interaction noise 1 G
Sofrin and D C Mathews {United Technologies Corp Pratt and
Whitney Auwrcraft Group, East Hartford Conn) American Institute
of Aeronautics and Astronautics Aeroacoustics Conference 5bth
Seattle Wash , Mar 12 14, 1979 Paper 780538 10p

Noise reduction bensfits of nomunally cut off rotor stator de
signs are limited 1n practice by dewiations from symmetry 1 fan
construction and by operating airflow irregutarities One type of
asymmetry 15 a set of small random variations from precisely equal
spacing 1n the eircumferential stator vane positions Acoustic tests on
a model fan suggested that this asymmetry due to manufacturing
simperfection, was the source of radmted sound at blade passage
frequency for a rotor/stator combination designed to be cut-off An
analysis of the fan noise produced by extraneous propagating modes
generated by rotor wake mnteraction with stator vanes that have
random vane angle deviations 1s given here Comparison of predicted
tone levels with model fan data indicates good quantitative agree
ment [nferences are made about the effects of stator asymmetry in
full scale engrne fans {Author}

AT9 28966 * ¥ Lateral nosse attenuation results from flyovers
of three transport awrcraft E M Mashita and A B Bauer {Douglas
Arrcraft Co, Long Beach, Calif } American Institute of Aeronautics
and Astronautics Aergacoustics Conference Sth Seattle Wash
Mar 12-14, 1979, Paper 790651 8 p 6 refs Contract No NAS1
15267

Lateral noise attenuation data have been compiled 1n a one-
third octave band analysis from an available set of flyover tests using
PG 8, DC 9 and DC 10 arcraft For an intermedhate frequency range
of 400 through 2000 Hertz the lateral noise has been approximately
separated (nto its two components the excess ground attenvation
and the awrcraft shielding attenuztion Both atienuation faotors
varied from a maximum at small elevation angles to zero at an
elevation angle of approximately 4Q degrees The lateral attenuation
in this range generally did not vary with frequency For frequencies
of 80 Hertz and lower, negative lateral attenuation values were
obtained For high frequencies, the data were not complete enough
to generate definitive lateral attenuation curves {Author)

AT 28967 * # Acoustic duct lner optimization using fitute
elements A L Abrahamson {Wyle Laboratories Hampton, Va)
American Institute of Aeronautics and Astronautics, Aergacaustics
Conference, 5th Seattfe Wash Mar 12-14, 1978 Faper 79 0662 9
p 7 refs NASA supported research

Deterrtnation of a mathematical model which may be used for
obtaimng optimum acoustic liners 1n aeroengine ducts was the goal
of thus study Starting with a baseline finite element model which
consumed too much computer time to permit optimum hner evaiua
won for realistic ducts and source freguencies, a survey was con
ducted of candidate methods for reducing computational effort A
mighly effective boundary exclusive decomposiion method was
developed which enables L U decomposition of a major partition of
the global matrix to be performed once only Timing expeniments
using the techmique i duct liner optirmization show a reduction of
between ong and two orders or magaitude 1n the central processor
untt {CPU) ume of the baseline model {Author)

AT9 28969 * # Airframe noise component interaction studies
M R Fink and B H Schhinker {Umted Technologes Research
Center, East Hartford Conn) Amencan Institute of Aeronautics
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and Astronautics, Aercacoustics Conference, 5th Seattle, Wash
Mar T274 1979, Psper 790668 12 p 18 refs Contract No
NAS1 15083
Acoustic wind tunnel tests were conducted to examune the
noise-generating processes of an awrframe during approach flight The
airframe model was a two-dimensional wing section to which ighlift
leading and trailing edge devices and landing gear could be added Far
freld convenuonal microphones were utilized to determine com
ponent spectrum levels An acousttc mirror directional microphone
was utthzed to examiné noise source distributions on arrframe com
ponents extended separately and in combination Measured quan
trties are compared with predictions inferred from aircraft flyover
data Aeroacoustic mechamssms for each airframe component are
identified Component interaction effects on total radated noise
generally were small {(within about 2 dB} However some interac
trons significantly redistributed the local nowse source strengths by
changing local flow velocities and turbulence levels Possibrlities for
noise reduction exist 1f trailing edge flaps could be modified to
decrease thexr noise radiation caused by incrdent turbulent flow
{Authar}

A79 28970 * ¥ Investigation of wing shielding effects on
CTOQL engine noise H E Bloomer {NASA, Lews Research Center,
Cleveland OQhio} American Institute of Aegropsutics gnd Astro-
nautics, Aercacoustres Conference 5th, Seattle Wash , Mar 12-14
1979 Paper 79 0662 33p 9refs

A fuli scale engme wing shielding investigation was conducted at
the Lewis Research Center using a 97 900N {22,000 b} thrust
turbofan engine and & simulated wing section sized around a
conventional tzke off type four engine narrow body awplane Sound
data were obtained for the wing placed at seven positions i a plane
parallel 1o the engine axis, and were compared to data obtaned
without the wing at both take off and approach power In addition
the engine was operated with and without extensive acoustic treat
ment including @ somic inlet 1n order to evaluate wing shielding
effectiveness with a highly suppressed engine The wing shielding
effectrveness was also calibrated using a 3 8 ¢m dam air nozzle as a
sound source Results indicated that even though about 10'dB broad
band shielding was achieved, the equivalent flyover noise reduction
was fess than 3 0 EPNdB for most configurattons {Author}

AT9 28971 * ¥ Twin jet noise shielding for a supersonic cruise
vehicle J S Clauss, Jr B R Wnght and G E Bowie {Lockheed
California Co Burbank Calif} American Institute of Agronautics
and Astronaupics Aeroacousties Conferénce, 5th Seattle, Wash
Mar 1214 1979 Paper 79 0670 11 p 9 refs Contract No NAS1
146256

An engine arrangement for a supersonic cruise vehicle (SCV) has
been developed that shows promise for jet noise reduction without
the performance penalties assoctated with mechanical sUppPressors
and engine owersizing This arrangement wherein two engines are
placed on top of the wing directly above two simiarly mounted
engines below the wing, can produce 3 to 5 dB less noise below the
awcraft flight path than when four engines are installed under the
wing This noise reduction 1s due to acoustic shielding of the upper
jets by the lower jets Test data are reviewed to venfy this acoustical
shielding phenomenon, and detalled takeoff trajectorres are cal
culated to show the effects of sideline and flyover noise levels on
constraining maximum range SCV contigurations Engine ptacement
vartation and differentizl throtthing, wheremn thrust 1s unloaded from
the lower engine and added to the upper engine are to be explored
as means for maximizing the shielding effect {Auther}

A79-28976 The quiet revolution in airframe construction
C Bulloch interavia, vol 34 Mar 1979 p 207 211

Recent developments in awframe manufacturing techniques are
reviewed together with a discussion of composite matenals Current
NASA R&D actvities are considered as are the adhesive bonding
the diffusion bonding, and the superplastic forming methods
Improved welding and fastening techniques are noted, emphasizing
the development of an automated assembly fixture driling system



Pitch based and PAN-derved Tibers as well as the Kevlar 48 aramid

fiber and the ceramue fibers are taken into account with attention to

their environmental stabihity, producibility and damage tolerance
AA

ATS 28977 Future trends in aircraft structural matenals
W A Staufier and J H Wooley {Lockheed California Co Burbank
Cahif ) fnteravia, vol 34, Mar 1979 p 212214

Structural materials expected o meet technological demands in
future aircraft are discussed Improvements n aluminum alloys are
considered noting the use of the powder process and the concept of
adding Iithium, both leading to a 10 to 16% weight reduction in
current aluminum arrcraft components The new ‘beta’ and near
beta' titanium alloys are taken into account, as are high and
low strength steel atloys, including the AF 1410 steel projected to be
used for fittings pins and fasteners Present and potential uses of
fiber matrix matenals, particularly of the Kevlar 49 aramid fiber are

mentioned emphasizing therr stiffness to weight and strength to
weight qualities AA
A793 28979 US commuter operations climate changing L

Dawvis Jaterawia, vol 34 Mar 1979 p 252 254

US commuter awrhnes are discussed in the light of recent
Congressional and regulatory rulings The growth potential Is
consiglered, noting that by 1990 passenger boardings are expected to
rise 101%, although varous problems, such as keeping the existing.
gate and service positions at major hub termanals, remain still
unresolved The implementation of the joint fare schedules with
certificated carners, the FAA proposal to guarantee loans of up to
3100 miyllion per carner and route substdies are taken into account
The significance of the proposed Amrport Development Program 1s
noted, together with a description of the inadequacies of ground
faciities The impact of the FAR (Federal Ar Regulation} Part 135
and Part 24 rules on the financal situation of the arrlines 15 also
noted AA

AT75-28930 GPS A unwersal navigation aid D Bovyle
Interavia vol 34 Mar 1979 p 266268

The Glabal Positioning System (GPS} also known as Navstar, 15
designed to provide very high accuracy position data for a wide
variety of malitary users including en route navigation for space air
land and sea vehicles The GPSisdescribed noting that it consists of
a space segment equipped with 24 satelhtes in three separate orbits
of ground control stations monitoring the system s operation and
providing corrections, and of a ‘user segment recewing the satellite
signals and converung them inte navigational data Progress to date 1s
noted emphasizing the development of user termunals and of the
first manpack unit, weighing only 14 kg and with a power
consumption of 20 W Also noted are cost and potential for crvilian
uses AA

A79-29003 # Flap lag stabdity with dynamic inflow by the
method of multiblade coordinates G H Gaonkar {Indian Institute
of Seience, Bangalore, Indta) and D A Peters (Washington Univer-
sity, St Lours, Mo} In Structures, Structural Dynamics, and
Materials Conference, 20th St Lows, Mo, April 46 1979,
Technical Papers on Structures and Matenals

New York, American Institute of Aeronautics and Astronautics, Inc

1979 p 112 9 refs Research supporied by the Southern llhnois
Unwersity NSF Grant No ENG 76 84439 (AIAA 790729}

Rotor flap lag stability in forward fhght 1s studied with and
without dynamic inflow feedback via a multiblade coordinate
transfermation {MCT) The algebra of MCT 1s found to be so
invalved that 1t reguires checking the final equations by independent
means Accordingly, an assessment of three derivation methods 1s
gwen Numerical results are presented for three and four bladed
rotors up to an advance ratio of 05 While the constant-coeffictent
approximatton under trimmed conditiors s satisfactory for low
frequency modes 1t 1s not satisfactory for high frequency modes or
for untrimmed conditions {Author)
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A7529006 * # Farmulation of the aergelastic stability and
response problem of coupled rotorfsupport systems W Warmbrodt
{NASA Ames Research Center Moffett Field Cabf} and P
Friedmann {Califormia Unwersity, Los Angeles Cahf} In Struc
tures, Structural Dynamics, and Materials Conference 20th, St
Lows, Mo, Apnl 4 6, 1979, Technical Papers on Structures and

Materials New York American Institute of
Aeronautics and Astronautics Ine 1979 p 3952 23 refs
Army supported research Grants No NsG 3082 No

NGR 05 007 414 {AIAA 79 0732)

The consistent formulation of the goverming nonlinear equatons
of motion for a coupled rotor/support system 1s presented Rotor/
suppoert coupling 15 clearly documented by enforcing dynamic
equibbrium between the rotor and the moving flexible support The
nonlinear periodic coefficient equations of motion are applicable to
both coupled rotor/fuselage aeroelastic problems of helicopters in
hover or forward flight and coupled rotorftower dynanucs of a large
horzontal axis wind turbine {HAWT) Finally, the equations of
motion are used to study the influence of flexible supports and
nonlinear terms on rotor aeroelastic stability and response of a large
two bladed HAWT {Author)

A79-29007 * # Evaluation of MOSTAS computer code for
predicting dynamic loads n two bladed wind turbines K R V Kaza
{NASA, Lewis Research Center Cleveland Toledo University,
Toledo, Okio) D C Janetzke, and T L Sullivan {NASA Lews
Research Center Wind Energy Projects Office, Cleveland Chio} In
Structures, Structural Dynamics, and Materials Conference 20th St
Louis, Mo, Apnl 4 6 1972 Techmcal Papers on Structures and
Materals Mew York Amencan Institute of
Aeronautics and Astronautics Inc, 1979, p 53 63 13 refs [AlAA
79 0733)

Calculated dynamic blade Ioads are compared with measured
loads over a range of yaw stiffnesses of the DOE/NASA Mod G wind
turbine to evaluate the performance of two versions of the MOSTAS
computer code The first version uses a time averaged coefficient
approximation in conjunction with a multiblade coordinate transfor
mation for two bladed rotors to solve the equations of motion by
standard eigenanalysis The results obtained wath this approximate
analysis do not agree with dynamie blade load amplifications at or
close to resonance conditions The results of the second version,
which accounts for periodic coefificients while solving the equations
by a time history mtegration compare well with the measured data

{Author)

A79-20011 ¥ Atwrplane dynamic wheel loads during ground
maneuvering M A Gamon {Lockheed Californta Co, Burbank
Calif) In Structures Structural Dynamics, and Materials Confer
ence, 20th, St Lows, Mo, Apnl 4 8, 1979 Technical Papers on
Structures and Matenals New York, Amencan
Institute of Aeronautics and Astronautics Inc 1979 p 95 101
{AIAA 79 0739)

During the mtial design stages of the L1011 program
Lockheed developed a digital computer program capable of predict-
1ng a wide vanety of dynamic ground handling loads The programs
capatilities include such analyses as crosswind yawed landings and
rollouts, dynamic steering maneuvers including braked turns, vehicle
response to runway roughness and emergency landing conditions
with one or more gears deranged This computer program has been
used extensively for the prediction of L 10711 ground maneuver loads
fatigue spectra crosswind landing analyses, and emergency landing
conditions This paper presents a description of the analytical
features of the program, the resuits of a correlation study using
L 1011 ground maneuvering test data, and the results of & parameter
variation study {Author)

A79 29013 # Statistical analysis of arcraft maneuvering
data R R Lauridia {Vought Corp Dallas Tex) In Structures
Structural Dynamics, and Marterials Conference, 20th, St Lous Mo,



A79-29028

A79 22028 ¥ Large plastic deformation analysis of impul
sively loaded curved frames C T Chon [GM Research Laboratories
Warren Mich) In Structures Structural Dynamics, and Materials
Conference, 20th, St Lows Mo Apnl 4 6, 1978 Technical Pzpers
on Structures and Materials vg  Yort Amen
can Institute of Aeronautics and Astronautics, Inc, 1979 p
268 266 14 refs (A1AA 78 0784)

An effective numenical method based on the mede approxima
tion iechmique 15 proposed for the apalysis of frame structures
undergoing large deflections due to wapact loading The method s
apphed to the assessment of a curved thin walled frame structure
subjected to impulsive loading The material behavior 15 taken as
nonlinear viscous in 2 way which enables rigid viscoplastic behawior
and, m the hmiting case, rigid perfectly plastic behavior to be
represented reahstically The cross section of the frame 1s 1dealized
into a simpler mechanical model The constitutive equations derived
account for full interaction between the three stress resultants (two
bending moments and one axial force the twisting moment being
neglected) The cross sectional dimensions are chosen such that the
two bending mements and the axal force are the same as those of
the oirtginal size cross section the rectangular cross section being
considerad as a hmiting case of the thin walled box cross section 5 D

A7228032 # Dynamic response analysis of an F-15 Fast
Pack optical system installation W E Triplett {(McDonnell Aireraft
Co, St Lows Mo} In Structures Structural Dynamics and
Matenials Conference 20th St Lows Mo Apnl 46 1979
Technical Papers on Structures and Materials

New York American Institiste of Aeronautics and Astronautics Inc

1979 p 280295 USAF-sponsored research (AlAA 79 0788}

The dynamic response s presented for a distnibuted optical
system mounted withm a modsfled F 15 Fast Pack pallet The
response 15 produced as a result of {1} areraft vibration introduced
through five pallet/arrcraft attach points, and (2) fluctuating aero
dynamuc pressures acting on the pallet skin and the exposed optical
sensor The aircraft wbration was obtained from instrumented flight
test maneuvers and the fluctuating pressures were scaled from wind
tunnel measurements on a 7 5% model The MCAIR computer
graphics system formed the basis for the three dimensional finite
element structural and vibration analyses and the entire response
study was conducted with automated hands off plotting and data
transfer Uncompensated wvibration levels {rms} up to 03 inch in
deflection and 20 milliradians 10 rotation are predicted during
moderate buffet maneuvers Active ine of sight statulization may be
required for a large class of sensors contemplated for F 15 Fast Pack
applications {Author)

A7928033 ¥ Adaptive control of wing store flutter - A
feasibiity study C A Harvey {Honeywell Systems and Research
Center Minneapohs Minn), G Stein {Honeywell Systems and
Research Center Minneapolis Minn , MIT Cambndge Mass ) and L
R Felt {USAF Flight Dynamics Laboratory, Wright Patterson AFB
Ohio) In Structures, Structural Dynamics and Materrals Confer
ence 20th St Lows Mo Apnl 46 1979 Techmecal Papers on
Structures and Materals New York, Amencan
Institute of Aeronavties and Astronautics Ine 1979, p 296304 11
refs Research supported by the Honeywel! Independent Research
and Development Funds, Contract No F33619 77 C 3096 {(AlAA
790788)

The status and preliminary results are presented of a feasibility
study mtended to define and explore several approaches te the
adaptive control of wingfstore flutter problem Attentton 1s given to
three different wing/store flutter modes with widely varying flutter
characteristics which are modeled on a realistic fighter/attack
arcraft design Prior knowledge of the three modes 15 assumed The
models used are descnibed along with the solution that adaptive
control would provide The results confirm the surtability of adaptive
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controd i a realistic environment for active flutter suppression S D

A79-29034 # Design  development, and testing of an active
flutter margin augmentation system for a commercial transport
awrplane R F O'Connell and A F Messina {Lockheed Canfornia
Co, Burbank, Calhf) In Structurss Structural Dynamics anc
Materials Conference 20th St Lowis Mo Aprd 46 1979
Techntcal Papers on Structures ang Materials

New York, Amertcan Institute of Aeronautics and Astronautics Inc,
1979 p 305 314 Grefs (AIAA 70 0790}

A research program was conducted to determine the feasibility
of the use of active control systems to achreve increased flutter
margins on a commercial transport arrplane Three candidate systems
were designed, developed and installed on an L 1011, and tne
effectiveness of each system in increasing the damping of a lightly
damped wing engine mode was evaluated in a flight test program
This paper descrnibes each phase of this effort in detail, and includes
discussions of the avarlable data base relation of the flutter margin
augmentation {FMA) effort to the general acte controls research,
avalebility of control systems and components, candidate FMA
systems control law development, analysis and flight test results
The evaluation of the candidate systems and associated trade offs
which enter into the selection process are discussed In addition,
certain aspects of certification of such systems are discussed and
proposals are presented for the certification of near term and
far term systems which would result in levels of safety for flutter
comparable to those of other disciphines such as gust loads  {Author}

A79-20036 % ¥ Decoupler pylon A simple effective wingf
store flutter suppressor W H Reed J T Foughner, Jr {NASA,
Langley Research Center Hampton Va)] and H L Runyan Jr
(George Washington Umversity, Hampton Va}l In  Structures
Structural Dynamics and Materals Conference 20th St Lows Mo
April 4-6, 1979, Technical Papers on Structures and Matenals
New York Amencan Institute of Aeronautics
and Astronautics, Inc, 1979 p 315 321 9 refs (AIAA 79 0791)
As an alternative to alleviating wing/store flutter by convention
al passive methads or by mare advanced active control methods a
quast passive concept, referred to as the decoupler pylon s
investigated which combines desirable features of both methods
Passive soft spring/damper elements are used to decouple wing modes
from store pitch modes and a low power control system maintams
store alignment under changing mean loads It 1s shown by analysis
and wind tunnel tests that the decoupler pylon provides substantal
increase in flutter speed and makes flutter virtually mnsensitive to
inertia and center of gravity location of the store {Author}

A79-29036 ¥ Coupled bending torsion flutter in cascades O
Bendiksen and P Friedmann {California, University, Los Angeles
Cahf) In Structures Stractural Dynamics and Matenals Confer
ence, 20th, St Lows, Mo April 4 8, 1879, Technical Papers on
Structures and Matenals New York, American
Institute of Aeronautics and Astronautics Inc 1879 p 322 334 27
refs (AIAA 79 0793)

A method s presented for determining the aercelastic stability
boundaries of a cascade with zerodynamic, inertial, and structural
coupling between the bending and torsional degrees of freedom A
computer program has been written to systematically mvestwate the
effect of thus coupling on cascade stability over a wide range of
design parameters Results presented illustrate that the bending-
torsion interaction has a pronounced effect on the cascade flutter
boundary, despite no appreciable tendency toward frequency coales-
cence as flutter 1s approached The analysis also ndicates that
bending flutter 15 possible even in the absence of finate mean hft

{Author)

A79-29037 # Effect of chordwise forces and detormations
and deformations due to steady hft on wing flutter W N Boyd
{Boeing Commerctal Arrplane Co, Renton, Wash ) In Structures
Struetural Dynamics, and Materials Conference, 20th, St Loths, Mo,



April 4 6, 1979, Technical Papers on Structuras and Matenals

New York, American Institute of Aeronautics
and Astronautics ine 1979, p 335344 8 refs Grant No
AF AFOSR-74 2712 [AIAA 7O 0724)

The influence of chordwise forces, chordwise deformation and
steady state deformation due to Iift on static and dynamic aercelastic
stability 15 investigated with the uniform cantilever wing as a model
Cases are found for which divergence and flutter speeds are lowered
upon inclusion of these forces and deformations into the analysis
Results are believed to have practical applications for high
performance sailplanes and certain RPV's {Authar}

A7929038 ¥ Flutter speed degradation of damaged, opti
mized flght vehicles F G Hemrmug, V B Venkayya and F E
Eastep {USAF, Fhght Dynamics Laboratory Wright Patterson AFB,
Ohio} n  Structures, Structural Dynarmics and Matertals Confer
ence, 20th, St Lows, Mo Apnl 46 1879 Technical Papers on
Structures and Matertals New York American
Institute of Aeronautics and Astronautics inc, 1979 p 345351 15
refs (AIAA 79 0795}

A study of the effects of mass and stiffness changes on the
flutter degradation of opttmized wings 15 presented 1n thus paper The
wings were opiumzed for weight wath constraints on strength
chsplacement and flutter speed The mass and stiffness changes are
representative of battle damage The structural box s wdealized by
finite elements consisting of membranes shear panels and bar
elements The aerodynamic force matrix 1s generated by ncom
pressible strip theory Five damage models involving two wing boxes
are included i this study {Author)

A7929040 * & Investigation of flexible nozzle wall flutter
meidents 1in the NASA Ames Research Center 11 by 11 foot
transonic wind tunne! L L Erckson D L Kassner L B Gust
and M K Chargin (NASA, Ames Research Canter, Moffett Field
Calf} In Structures, Structural Dynamics and Matertals Confer
ence, 20th, St Louis, Mo Aprl 46 1979 Technical Papers on
Structures and Materials New York, American
Institute of Aeronautics and Astronautscs, Inc 1979 p 360 382 13
refs {ALAA 79 0797)

Twice during the spring of 1978, the two steai plate flex walls’
that form the vaviable-gzometry nozzle of the 11- by 17 foot tunnel
at Ames Research Center experrenced a severe dynamic instability
Both walls fluttered in the fundamental beam bending meode and
experienced stresses approaching the yield strength of the matertal
Both flutter inewdents occurred at Mach numbers of about 1 15 The
tunnel, operational for 24 years had no histary of such an
nstabulity The cause of these flutter wncidents the steps taken to
prevent a recurrence, and the requalification of the facility are
described {Author)

A79-29041 # An overview of technical problems in helicop
ter rotor loads prediction methods D P Schrage (US Army
Aviation Research and Development Command St Lows, Mo ) In
Structures Structural Dynamics and Matenials Conference, 20th St
Lous, Mo Apnl 4 6 1979, Techmical Papers on Structures and
Materials MNew York Amerncan Institute of
Aeronautics and Astronautics, Inc 1979, p 383 389 6 refs (AlAA
79 08186)

The paper discusses techmical problems in the analytreal predic
tion of the dynamuc loads existing in helicopter rotor blades hub,
and blade pitch control mechanisms Accurate analytical prediction
of the loads generated by a rotor requires a sophisticated mathemat:
cal description of the dynamics characteristics of the rotor system,
tagether with adequate defimtion of aerodynamic forcing functions
The vanous aspects of the analytical procedure will be described and
the level of detall required with respect to serodynamics and
structural dynamics witl be discussed Examples of dynamic compo
nent redesign during development as a result of inaccurate rotor
loads predictions will be presented {Author)
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A79.29042 * # Research neads 1n aerospace structural dynam
ics A K Amos (NASA, Washington, D C) and R C Goetz (NASA,
Langley Research Centetr Dynamic Loads Branch Hampton Va)
In Structures Structural Dynamics and Matenials Conference 20th,
St Louis, Mo, April 4 6 1979 Techrucal Papers on Structures and

Materials New York, American [nstitute of
Aeronautics and Astronautics inc, 1978 p 300394 (AlAA
79 0826)

The perspective of a NASA Ad Hoc Study Commuttee on future
research needs in structural dynamics within the aerospace mdustry
15 presented It identifies the common aspects of the design process
across the imdustry and establishes the role of structural dynamics in
it through a discussion of various design considerations having their
basis 10 structural dynamics The specific structural dynamics 1ssues
invoived in these considerations are identified and assessed as to their
current technological status and trends Projections of future
requirements based on this assessment are made aned areas of research
to meet them are dentified {Author}

A79-20045 # Structural parameter identifteation from mea
sured wibration data R R Ensminger and M J Turner (Boeing Co,
Seattle, Wash ) In Structures Siructural Dynamics and Matenals
Conference, 20th, St Louis, Mo, April 4 6 1973, Technical Papers
on Structures and Materals New York, Ameri
can Institute of Aeronautics and Astronautics lnc 1979, p
410-416 12 refs (AIAA 79 0829)

A method s presented utihizing comple< modal mfarmation
from response measurements with transient excitation for the digital
simulation of a multiple shaker test Generalized equations of
motion, referred to conservative rmodal coordinates are obtained
Results may be used for evaluation of the analytical dynamic model
of the structure, or directly i an aeroelastic analysis 1n lieu of an
analytical model The method was applied using the data from the
ground wvibration test of the 747 CAM airplane, the results of wiuch
predict response from a single excitation input n good agreement
with responses obtamned directly from measurements {Author}

A7929046 ¥ An apphieation of ground vibration test results
to calculate aeroelastic stability and control parameters C R
Stockdale {Northrop Gorp Hawihorne Canf} In  Structures,
Structural Dyramics and Matenals Conference 20th, St Lows, Mo,
April 46 1979, Techmcal Papers on Strugiures and Materials
New York, American [nstitute of Aeronautics

and Astronautics Inc, 1979, p 417 427 11 refs (AJAA 79 0830)
A method to mtegrate experimenial ground vibration test results

and theoretical zerodynamics to calculate symmetric aeroelastic
stabilaty and control parameters 1s presented This method employs
experimental asymmetric unconstrained wibration modes and aircraft
geometrical and mnertial properties to estimate 3 clamped’ asymmet-
rie structural influence coefficient (SIC) matnix This matrx 15
reduced to a proper format to be used 1n the FLEXSTAB computer
program system FLEXSTAB 15 used to estimate the desired
parameters S1Cs and resuiting parameters calculated using this
method compare favorably with similar data estimated using another
method {Author)

A79-20049 * # Design maneuver loads for an airplane wrth an
active control system H D Ramsey and J G Lewolt {Lockheed
Califorma Co  Burbank Cabf} In Siructures, Structural Dynamics
and Materials Conference 20th, St Lous Mo, Apnl 4o 1979
Techrical Papers on Structures and Materials

New York American Institute of Aeronautics and Astronautics, Inc,
1979, p 456 464 Contract No NAST 14690 (AlAA 79 0733)

This paper discusses the results of utihzing a maneuver load
control {MLC} system to provide relief from the loads induced by an
Increase I wing span on a long range version of the Lockheed
L1011 TnStar The MLC system deflects the outboard aleron
symmetrically, in response to accelerometer signals to redistribute
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wing arloads during maneuvers The process of establishing the MLC
system requirements which wwelves deterrnining the effects on wing
loads of the extended wing span and extended aileron 1s discussed
Effects of the MLC systemn and the extended span on the wing loads
for symmetric and asymmetric design maneuvers are reviewed Fhght
test results are compared with analytical load predictions Some
potential wmpacts on design requirements due to fimite in flight
availability of the MLC system are lllustrated {Author)

A7S20080* ¥ Appheations of Laplace transforin methods to
airfoll motion and stabiity calculations J W Edwards {(NASA,
Flight Research Center Edwards Calif} In Structures, Struciural
Dynamucs, and Materials Conference 20th St Lowis Mo April 4 6,
1979, Technical Papers on Structures and Materals

New York Amerncan Institute of Aeronautics and
Astronautics, Inc 1979 p 465 481 32 refs {AIAA 79 0772)

This paper reviews the development of generalized unsteady
aerodynamic theory and presents a derivation of the generalized
Possio integral equation MNumerical calculations resolve guestions
concerning subsomc indicial ift functions and demonstrate the
generation of Kutta waves at hugh values of reduced frequancy
subsonic Mach number or both The use of rational function
approximations of unsteady aerodynamic loads m aeroelastic stabil
ity calculations is reviewed and a reformulation of the matrix Pade
approximation technique 15 given Numerical examples of flutter
boundary calculations for a wing which 15 to be flight tested are
given Finally, a simplified aerodynamic model of transomic flow s
used to study the stability of an awfoil exposed to supersonic and
subsomic flow regrons {Author)

AFS-29081 # Accelerated basic loads analysis J G Lewolt
and D A O’Keefe {Lockheed Califorma Co, Burbank, Calif} In
Structures, Structural Dynamics, and Materials Conference, 20th, St
Lows, Mo, April 4 6, 1979, Technical Papers on Structures and

Materials New York, American Institute of
Aeronautics and Astronautics Inc, 1979, p 482489 (AlAA
79 0737)

The paper has brnefly described an independent development
program designed to accelerate the loads analyziz cycle through
substantial improvements in the time spans of external loads analysis
cycles A systematic approach was adopted which encompassed
practically all aspects of primary structure criteria and loads analysis,
including the deiailled dentification of subtasks trme spans, flow
paths, data input and output schedules and crinical paths Analysis
itocls and computer programs were reviewed and improved The
improvements invelved consohdation of programs and development
of new programs Improved procedures and programs were imple
mented ncluding the generation of improved management tools and
polictes While the primary objective of the independent develop
ment pregram was to improve time spans 1t also prowvided significant
reductions tn manhours and improvements in loads analysts SD

AT79 29062 # On the design of thin subsonic airfoils W C
Chin {Boeing Commercial Airplane Co Aerodynamics Research
Group Seattle, Wash ) ASME Transactions, Journal of Apphed
Mechanics, vol 46 Mar 1979 p 6 8 Srefs

The inverse problem which determines an airfaill ggometry given
some specified surface pressure 15 considered wn the subsonic, thin
airfotl hmit The full governing equations are expanded in powers of
the thickness ratio and solved to second order The two sequentral
formulations contain free parameters which are fixed by invoking
'Kutta type’ conditions related to trathng edge closure The correct
niess of the basic approach 15 demonstrated by using known classical
examples for the simpler first order problem {Author}

A7929096 ¥ Method for studying expenmentally the aero
dynamic interference of small secondary structures with a hfting
surface {Metodika eksperimental nykh issledovann aerodmamiches-
ko interferentsn nebol“shukh nadstroek s nesushicher poverkhnost'iu)
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M D Brodetske, A | Maksimov, and A M Kharitonov {Akademua
Nauk SSSR Instrtut Teoreticheskon 1 Prikiadnor Mekhamki Novo
sibirsk USSR) Akademua Nauk SSSR, Stbirskoe Qtdefenie Izves-
tua Serita Tekhnicheskikh Nauk, Oct 1978 p 81 86 In Russian

A procedure for carrying out wind tunnel studies of the
aeredynamic charactenstics of small secondary structures on arcraft
and their interference with the lifting surface at supersonic velocities
15 descnbed The zerodvnamic charactersstics of the secondary
structures are measured by means of tensometric weights by taking
into account the pressure distribution on the surface of the model in
the mterference zone The secondary structures are placed next to
the hitng surface with a small gap between the two for the
tensometnc measurements which necessitates a correction to the
base pressure and drag n the base section of the secondary
structures  Results of systematic studies conducted on schematic
models of a flat half wing at Mach number 2 5 and Reynolds number
of 28 million are discussed PTH

AT79 29120 # Accuracy of deternmination of aromatic hydro
carbon content n jet fuels by the sulfuric actd method (Dostover
nost opredelennia soderzhanua aromaticheskikh uglevodorodov v
reaktivnykh toplhvakh sernokislotnym metodom) ¥V N Zrelov, L V
Kvasnata, N G Postmikova, and L L Kahmin Khrnna 1 Tekhno-
fogua Toplv 1 Masel, no 3,1879 p 79 In Russian

The aromatic hydrocarbon content i jet fuels T 1 and TS 1 was
measured by sulfurrzing them wrth sulfuric acid 1n the weight con
centration range 90 102% The results were found not to be rehable
in view of the partral suifurization of paraffin naphthalene hydro
carbons by sulfunic acid with concentration of 98 5% PTH

A79-29121 # Effectiveness of the antioxidation additive
wnol m et fuels (Effektwnost’ antiokishitel noi prisadki ‘1onol v
reaktiwnykh toplivakh) [a B Chevikov E P Seregnm, R M
Berezina E A Kunina and T | Kirsanova Khumua 1 Tekhnologua
Tophv r Masel no 3,1979,p 911 9 refs In Russian

The effect of the antioxidation additive tonol, used n the
amount of 0003 wi % i water punfied Jet fuels, was studied The
fuels, contasrung less than 002 wt% sulfur are thermally stable
Onty products of hydrocarbon self oxidation which can be dissolved
m the fuel are formed By the ntroduction of 1onol the formation
of even soluble oxidation products is eluminated at temperatures less
than 100 C PTH

AT9-29122 # Measurement of emulsion water content In
aviation fuels (0b i2merenn soderzhanua emulsionnor vody v
aviatsionnykh tophvakh) § | Maksimov, M la Daikhin, 1 Kh
Mamedova Sh ! Sedov, A la Zemalov, and E G Arapatov
(NIPINKhA USSR) Khumia 1 Tekhnologua Toplw 1 Masel, no 3
1979 p 50 52 In Russran

The caloum hydride method of determiming emulsion water
content 1n Jet fuels in accordance with the GOST 8287 57 standard
was evzluated by obtaining exact emulsion water content by
separating the ermulsion water with the atd of a small size immersion
type filter A total of 153 specimens of water fuel emulsions
prepared by a method simulating the actual process of emulsion
formation were tested The metrological characterstics of the
method were determinied as follows (1) rms error = 000017%
humudity (2} reduced error =4 3 rel % In another experment 1t
was found that the mechanism CaH2 + Ca{OH}2 = Ca0 + 2H2 s
nsignificant PTH

A7929124 §# Method of determining precipitates formed
during use and storage of synthetic oils (Meted opredelenna asadkoy,
obrazuushehikhsia pri rabote 1 khranenn sinteticheskikh masel) 1 A
Rubinshtemn, E A Popova, and G T Novosartov Khimua 1
Tekhnologua Tophv r Masel, no 3 1979, p 5557 In Russian

The paper describes a method of determining the content of
precipitates in synthetic oils oxidized under operating and storage
conditions by which the amounts of undissolved preciprtates and
dissolved precipitates are determined separately The undissolved
precipitates are removed by successive centrifugation, the dissolved



ones are obtained by 1sooctane treatment followed by centrifugation
For several different ails, the vanation of the dissolved fraction and
the undissolved fraction of precipitates with oil service time could be
studied PTH

A79.20151 # Aerchydroelastic opening of a shell mn un-
steady flow (Pro aerogidropruzhne rozknttia obolenta o
nestatsionarnomu pototst} | T Selezov A K Kuchugura, and N K
Taganov (Akademna Nauk Ukrains kot RSR, Institut Gidrome
khaniki, Kiev Ukrainian SSR} Akademuz Nauk (krains’kor RSR,
Dopovid:, Serna A Frzike Matematichn: ta Tekhmcehnr Nauki Dec
1978, p 1116 1120 17 refs In Ukrainian

The aerchydrodynamics of opening shells 1s considered with
particular reference to problems of parachute dynamics The
theoretical approath used 15 an approximate one with reliance on
existng expermental data, simphfied equations of shell theary, and
equations of aerohydredynanics B.J

A79 29352 4 Analysis of burd strikes reported by European
arrhnes 1872 to 1975 J Thorpe (Cwil Aviation Authority, Safety
Date Umt Redhill Surrey England} 1n World Conference on Bird
Hazards to Amcraft 3rd Pars France October 2527 1977
Proceadings Janis, Inspection Generzle de | Avia
tion Civite, 18977 p 16 50 Discussion, p 51 52

The strikes reported throughout the world berween 1972 and
1875 by arhines from 14 European countries have been analysed
The analysis inciudes the annual rate for each country, and overall
rates for arcraft types and for aercdromes all based on aircraft
movements It also covers bird species month of year and time of
day awspeed and altstude flight stage, effect of strike cost estimates
and awhnes affected An Appendix contains detalls of worldwide
accidents nvolving loss of Iife/wnite off of awcraft The results of the
analysis are discussed some problem areas haghlighted, and recom
mendations proposed {Author)

AT9 29353 # Birdstrike hazards to turbine powerad arcraft
J L Seubert {US Fish and Wildhife Service Denver Wildlfe
Research Center Denver Colo} In World Conference on Bird
Hazards to Awcraft 3rd Panis France October 25 27, 1977
Proceedings Parts Inspection Generale de | Avia
tron Civile 1977 p 5368 31 refs

With the large number of birds already in existence and increases
occurring in populatons of certain species particularly hazardous to
aircraft 1t appears that increasmng losses of awcraft and people will
inevitably follow unless suitable countermeasures are woplemented
Since 1260 two large turboprops a jembo jet two small turboprops
and eight small jets have been lost or sernously damaged by bird
strikes all the mcidents except two were the result of birds Ingested
nto engines The paper focuses on problem identification and
monitoning of bird strike hazards, bird management plans for
arrports  tramning nformation  and public relations  ecological
investigations and other related topics At certain times and places
birds are found to be very hazardous to arcraft particularly small
turbine powered aircraft Whdescale remedial programs are indis
pensable in eliminating loss of awcraft and human hves SD

A7929354 ¥ Some statistical data on birds strike to arcraft
and helicopters over the territory of the Soviet Union A |
Rogachev and O K Trunov {(Aeroflot, National Research Institute
for Civil Aviation Airport Sheremetyevo, USSR} in World Con
ference on Bird Hazards to Aurcraft 3rd Paris France, October
2527 1977, Proceedings Paris  Inspection
Generale de I"Aviation Cwvile 1877 p 104112

The paper reviews bird hazard to awcraft and helicopters over
the territory of the Soviet Umion for the 1975 1976 period The
distussion centers around the characteristics of the ornithologieal
siaton i USSR Tables of bird aircraft collisions are presented
relative to types of arcraft, flight altiudes and bird sizes seasonal
occurrence and day periods, and thght altitudes and day perigds The
data presented provide insight inte the aravity of bird strike to
amrcraft SD
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A79 29356 # Some bhehavioural aspects of airfield bird
control T Brough (Ministry of Agriculture Fisheries and Food Pest
Infestation Control Laboratory Guildford Surrey England} In
World Conference on Bird Hazards to Awcrait 3rd Paris France
Qctober 25 27, 1977 Proceedings Paris Inspec
‘tion Generale de | Aviation Cile 1977, p 117 121 7refs

Buwrds are capable of some degree of learning and the adaptability
of thew behavior tends to blunt the effectiveness of any measures
taken to keep them away from airfields The paper deals with the
assessment of the arfield bird prohlem relevant remedial action
employment Gf specialist bird controllers, the nesd for knowledge,
informatron and understanding, and the need for vigilance enthu
siasm and encouragement 1t seems that the only solution to the bird
strike problem on arrfields 15 the applecation of whatever habitat
management techniques can be afforded combined with continuous
momitoring of the bird situation and the persistent use of bird scaning
measures whenever necessary sSD

A79 29356 ¥ Ecolagieal interpretation of bird aircraft colli
sions on the Mice Cote d”Azur Arrfield {Interpretation ecologique des
collisions oiseaux aeronefs survenues sur | Aerodrome de Nice Cote
dAzur} M Llaty (Centre Regional de Navigation Aerienne du
Sud Est Aix en Provence France) In World Conference on Bird
Hazards to Awcraft 3rd, Pars France October 2527 1977
Proceedings Paris Inspection Generale de I'Avia
tion Civile 1877 p 122 136 In French

A79 29357 # Awrport project Murich I Aspects on the
economic utiization of the atrport area under consideration of the
bird strike problem J Maron (Flughafen Munchen GmbH Munich
West Germany} In World Conference on Bird Hazards to Aurcraft
3rd, Paris France Qctober 2527, 1977 Proceedings
Paris Inspection Generale de | Awiation Cwvile, 1977,
p 140 145
Munich Arrport 11 s projected to be located about 15 miles
north of the eity The paper deals with the way in which the future
airport area will be cultwvated and economically used Three problem
areas are discussed {1} the proper outward appearance of all zones,
which 15 of prime mportance within a cultivated landscape, the
economy of the cultivation measures 0 terms of how the cost and
the economic use of the area can be balanced, and (3} prevention of
bird strikes with particular reference to the himits of the bird strike
problem and the economic use SD

A7929358 # Planmung and control of bird hazard reduction
at airports n the Transport Canada system R B Campbell
(Transport Canada Aurport Facilities Branch Ottawa Canadal In
World Conference on Bird Hazards to Arcraft 3rd Paris France
October 25 27, 1977 Proceedings Paris Inspec
tion Generale de | Aviation Civile, 1977, p 146 162

The paper describes how bird hazard research 1s epplied to the
Transport Canada’s decentralized system of management This
decentralized awport system comprises two types of management
viz management at the corporate level and management at the site
of operations Attention 1s given to the diviston of management
responsibilities 1n Transport Canada avoidance of bird hazards by
effective strategic planning, and avoidance of bird hazards by
effective Inspection system Topres of interest include zomng and
land use planning arport operational standards for bird hazard
control bird strike reporting procedure and features of arport site
Inspection visit SD

A7929359 # The use of falcons to disperse nuisance birds at
Canadian awrports - An update H Blokpoel [Canachan Wildlhife
Service Ottawa Canada} In World Conference on Bird Hazards to
Awrcraft 3rd, Pans France October 2527, 1977 Proceedings

Paris, Inspection Generale de [*Aviation Civile
1977, p 179 187 Srefs

A79 29360 # Equipmtent and methods for dispersing birds
used on French anfields J L Briot {Direction Generale de I’ Aviation
Cwnle Service Technique de la Navigation Aerienne Paris France)
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In World Conference on 8ird Hazards to Awcraft 3rd, Paris, France
October 25 27, 1977, Proceedings Paris, Inspec
tion Generale de 1 Aviation Civile 1977, p 188 192

The scaring equipment presently used on French awfields are
described along with two efficient methods of bird dispersal Two
types of birdscaring equipment are discussed viz acoustic bird
scaring equipment and pyrotechnic devices stationary, semimobils
and mobile versions are considered The bird dispersal methods aim
at removing wood pigeons and raptors SD

A79 29361 # The inzidence of bird strikes by aeroplanes at
Entebbe Awport J J Gwahaba {Makerere Unwersity Kampala
Uganda) In World Conference on Bird Hazards to Asrcraft 3rd
Paris, France October 2527, 1977 Proceedings
Paris Inspection Generale de | Aviation Civile 1977 p 1992208 5
refs

The paper summarizes the results of long term recording of
bird aircraft colhsions over Entebbe Asrport The discussion concemns
the frequency of occurrence, time of day, and seasonal ncidence An
average of four incidents per year 1s observed Practically all the
incidents oceurred during daytime Most incidents took place
between December and May The birds responsible for the mcidents
are not all palearctic migrants Kiies are responsible for a higher
number of incidents than any other species of bird SD

A79 29362 # Radar and bird aircraft collistans F R Hunt
{National Research Council Electrical Engineering Div  Ottawa
Canada)l In World Conference en Bird Hazards to Aircraft 3rd
Paris France Octoher 2527 1977 Proceedings
Paris Inspection Generale de I'Awiation Ciwile, 1977, p 235239
Two sets of rules regarding the relatronship between radar
observed data and bid aweraft collision risk are presented The first
set covers broad front migration of small birds while the second set
concarns large flocks of water fowl An illustrative example for each
set is provided using radars currently used in Canada SD

A7929363 # Bird strikes  An increasingly important prob-
lem m aviation safety A Roed In World Conference on Bird
Hazards to Aurcraft 3rd, Pans France October 2527 1977,
Proceedings Paris Inspection Generale de | Avia
tion Civile 1977, p 293301

The paper examines bird sirikes as a factor 1n aviation safety
Attention 1s gwen to the present aviation safety level expected
safety improvements, and remaining accident causes After pointing
out the fact that a main task of flight safety work 1s to identify the
remaining unsafe practices the author shows how to do 1t The
discussion suggests that it s possible to design extremely safe awcraft
with system redundancies that make the probability of technucal
failures of the acraft exceedingly remote sSD

A7929364 ¥ Bird stnike on medium/large civil fan engines
D Marsh In World Conference on Bird Hazards to Aircraft 3rd,
Paris, France, October 25 27 1977 Proceedings
Paris Inspection Generale de | Aviation Civile, 1977 p 302319,
Discussion p 320

Both the present generation large fan engine and the medium
sze engine designs now bemg evolved are subject to foregn object
damage sncluding damage caused by bird stnke The paper deals with
the birdstrike history of a present generabion large fan engme the
Rolls Royce BB 211 To date, the service record of resistance to bird
strike damage has been very good The description of the ongoing
bird ingestion research program is concerned with engine parts that
can be affected by bird strikes, damage and failure modes test and
analytical techniques Sb

A79 29365 # Bird strikes to-transport arcraft jet engines J

Thorpe {Cwvil Aviation Authority Safety Date Unit, Redhill Surrey,

England} In World Gonference on Bird Hazards to Awrcraft 3rd

Paris France, Ociober 2527, 1977 Proceadings

Paris Inspection Generale de l'Aviation Crnle 1977, p 321 336
Data from four European countries for the years 1973 to 1976

on bird stnkes to transport areraft jet engines has been analysed
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The factors affecting strikes, such as engine location and intake area
have been examined The relative abihty of differing engine types to
withstand bird strikes has also been considered {Author}

A79 29366 # USAF bird mmpact resistant windshield tech
nology program R E Wittman {USAF Flight Dynamics Labora
tory Wright Patterson AFB Ohio) In World Conference on Bard
Hazards to Awcraft 3rd, Pans France Qctober 2527 1977
Proceedings Paris Inspection Generale de | Avia
tion Civile 1977 p 337 339 Discussion p 340
The paper <hscusses a near term/long term program for the
development of bird impact resistant windshield technolegy The
near term goal 15 to demonstrate a capability to empirically develop
bard wnpact resistant transparency systems for existing operational
awrcraft The long term goal 15 focused on solutions through the
development of bird wmpact analytical design tools and through
thorough constderation of arrcrew-oriented optical needs and owner
oriented hife cycle cost problems Achrevemnents to date are noted
SD

A79 29367 ¥ Plane as a deterrent and attractant V' E
Jacoby In World Conference on Bird Hazards to Aurcraft, 3rd, Paris,
France October 25 27, 1977 Proceedings Paris,
Inspection Génerale de FAwviation Cwile, 1977 p 345350 Dis-
cussion p 351

The influence of deterrent aircraft features on birds particularly
during ntghttime through the use of flashing light, illumination of the
front part, laser scanning etc 1s discussed At awrports birds learn to
avord collislons The most hazardous are the birds which appear for
the first ume on the aircraft flight path The probability of bird
stnkes ncreases substantially at night. Intensification of the deter-
rent feature of an atrcraft during mghttime 1s due to the fact thata
brrd discovers the arrcraft from a great distance so that it has enough
time to fiy away and avoid colhsion Landing lights attract birds at
ntght for a possible bird to aircraft collision, 1t 15 recommended to
switch on the landing hghts at the last motment, SD

A73 29368 # The use of hghts 1n reducing bud stokes J
Tharpe {Civil Aviation Authornity, Safety Date Unit Redhill Surrey
England}) In World Conference on Bird Hazards to Awrcraft 3rd
Paris France Qctober 25-27, 1977, Proceedings
Paris Inspectton Generale de I'Aviation Ciwle 1977 p 352 357,
Discussion p 358

The paper analyzes the results of a special birdstrike repaorting
program 1mplemented in the Umited Kingdom in 1976 and devised to
evaluate the effect of using hights on birds at all times [dayhght and
night} m relation to arcraft over 5700 kg About 50 percent of
aircraft movements duning daylight and about 95 percent at night are
with lights on When the use of hghts 15 known, the report
indications show that 73 percent of bird strikes in daylight accur
during the 50 percent of movements when it 15 believed hghts are not
used, and at mght 21 percent occur during the 5 percent of
movements when hghts are not used This suggests that the use of
hahts may reduce but not prevent bird strikes Lights used in
daylight appear to be more effective against lapwings than against
gulls SD

A7 20369 ¥ Bird contro! - The experience of one aero-
drome In World Cenference on Bird Hazards to Asrcraft 3rd, Pars,
France, October 25 27, 1977, Proceedings Panis
Inspection Géndrale de I"Awiaton Ciwile, 1977, p 359370, Discus
sion, p 371

The paper 15 concerned with an operational assessment of bird
control as observed by ATC and flying staff at the airport of
Boscombe Down UK Following a review of the methods used at
Boscombe Down - falconry, vans equipped with Hi Fi equipment
emitting distress calls, cartridge crackers, ploughing and use of long
grass the paper concludes that falconry service 15 ong of the several
very effective meihods available In particular, the use of falconry
service has produced substantial financial savings i addition to a
contribution to flight safety SD
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A79 29370 ¥ Evaluation of an mnquity to pilots concerning
their knowledge of the bird strike problem and experience of strikes
N O Lindberg and T Dahl In World Conference on Bird Hazards
to Aurcraft, 3rd Pars, France October 25 27, 1977, Proceedings
Paris, Inspection Genérale de | Aviation Cwile,

1977, p 372 377 Discussion p 378
Results are presented of an opinton survey conducted on a
national scale with a view to reveal what prlots think about bird
strikes and pertinent preventive techmques This questionnaire based
survey dernonstrated that apparently only 7 percent of the pilots had
never experienced a bird stnke, many pilots have little or no
knowledge of the work done to improve aircraft protection aganst
bird strikes, and that garbage dumps were nightly assessed to be the
main cause of birds’ presence and were considered as a serious
hazard It 15 recommended to prowde better education to pilots and
ATC controllers as to bird species, impact forces, and arrworthiness
requirements SD

AT7929377 ¥ Effect of hub and tp annular flow blockage
on the performance of a single stage axial flow compressor | K
Shatalov {Universitet Druzhby Narodov, Moscow, USSR} and W F
Q'Brien, Jr (Virginia  Polytechnic Institute and State Unaversity
Blacksburg, Va) In International Symposium on Air Breathing
Engines, 4th, Orlando Fla Apnl 16 1979 Proceedings

New York, American Institute of Aeronautics and
Astronautics, Inc, 1979 p 38 7refs [AIAA 797001}

The effect of partspan eircumferentiab inlet blockage on the
performance of a single-stage axial flow compressor was expen
mentally investigated Flow through the inlet guide vanes of the
machine was blocked over 25 percent of the span at the tip and at
the hub of the vanes When the machine was operated with an
unblocked nlet surge occurred at reduced mass flows Both huband
1ip blockage were found to stop pre existing surge i the compressor
and to prevent the development of surge when the blockage plates
were 1n place as mass flow was reduced For the machine tested hub
blockage was found to produce less performance penalty Measure
ments of surface pressures on the rotor blades and dynamic pressure
fluctuations behind the rotor row were included in the nvestigation

{Author}

A79 29378 ¢ Asymmetric distortion generation in a vanable
height annulus R E Peacock, M A El Attar and G D Robinson
{Cranfield Institute of Technoleay Cranfield, Beds England} In
International Symposium on Arr Breathing Engines 4th Orlando
Fla, April 16 1979 Proceedings New York
Amercan Institute of Aeronauiics and Astronautics Inc 1979 p
915 5refs {AIAAT9 7002}

The paper addresses the problem of producmng a particular
pressure distortion at the compressor face, but created by a remotely
sited distortion generating screen Using a bellmouth intake with
central nose bullet as the example a method of screen design is
proposed which with small perturbation assumptions superimposes
a generated distortion upon the undistorted potential flow solution
of the developed annulus In the case stucded a circumdferential
sine wave velocity distortion in the flow resulting from a pressure
distnbution convected along the streamiines led to a design of screen
whose porosity varted both 1n the circumferential and mendional
planes With minor medificatton to the basic design the desired
circumferential velocity distorvion was generated within close limits,
thus validating by expenment the design technigue {Author)

A79 29379 # Effects of inlet distortions on a multi stage
compressar T Tamaki and § Nagano {Ishikawapma Harima Heavy
Industries Co Ltd Tokyo Jzpan) In International Symposium on
Air Breathing Engines 4th, Orlando Fla Apnl 16 1979 Proceed
Ings New York, American [nstitute of Aeronau
tics and Astronautics, Ine, 1979, p 17 24 6 refs (AIAA 79 7003)

An investigation was conducted 1o determine the effects of the
total pressure distortion on a multl stage compressor Performance of
a five stage transonic compressor with distorted inflows 15 invest
pated experimentally The compressor was tested with various mnlet
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distortions, 1e radial, circumferential and combined distortions
Overall performance {pressure ratto weight flow rate and stable
operating range} was investigated and compared with the results with
clean mnlet flow The performance prediction with dlstcn;ted nflows
was also conducted and compared with the experimental results The
off design performance calcolation method using the streamlme
curvature method can be effective to predict the performance with
radial distortions while the parallel compressor model 15 not
sufficient to  predict the performance with circumiferential
distortions though 1t may be able to estimate the loss of the surge
pressura ratio {Author)

A7929380 ¥ A inlet engine matching problems of a et
awcraft S M Ramachandra K Sodhakar P V. K Perumal P
Javasimha {Hindustan Aeronzutics Lid, Bangalore, India) In
International Symposium on Aw Breathing Engines 4th Orlando
Fla Aprnl 16 1979 Proceedings New York,
American Institute of Aeronautics and Astronautics, Inc 1979, p
2531 11 refs {(AIAA 79 7004)

The paper describes the redesign of an air channel which imtially
was responsible for flow induced catastrophic inlet gquide vane
vibration/flutter Thearetical studies were based on the Rolls Royce
definition of distortion indices deseribing flow quality m an ar
channel Redesign was started with a dynamic pressure survey at the
compressor face which indicated severely fluctuating large negative
pressures  Continuous tn flight pressure measurements were also
matle, and the improvements 1n the vibration levels as the intake was
modified were recorded PTH

A7929381 # A cntcal review of performance momtoring
systems on the basis of the experience obtamed from routine
applications M Caprii R Lazzeretti {Pisa Universita, Pisa, ltaly),
B Signori {Ahtalia, Rome Italy] and F Traversa [n International
Symposium on Air Breathing Engines 4th Orlando Fla Apnl 16
1979, Proceedings Mew York American Inst
tute of Aeronautics and Astronautics Inc 1972 p 3544 Consigho
Nazionale delle Ricerche Contract Mo 77,01381 07 {(AlAA
79 7006)

The paper discusses an awline’s experience with 1ts engine
condition monitoring system  Results of a statistical evaluation of
the rehability of the systemn are discussed Some new engine
condition momitoring techmgues are mentioned, ncluding the
calculation of the outside air temperature limit (OATL) PTH

A7929382 # A technique for engne maintenance cost
forecasting M J Day (Rolls Royce Ltd Derby England)and R $
Stahr (Rolls Royee, [nc, Seattle Wash } In [nternational Sympos
um on Awr Breathing Engines 4th, Qrlando, Fla Apnl 16 1979
Proceedings New York, American Institute of
Aeronautics and Astronautics inc 1979 p 4552 (AlAA 79 7007)

A method of forecasting engine mamtenance costs based on the
lives of indvidual component parts and the work done on each
module 15 described The cost per fhght hour for each componentiis
determined from the selling price and the component replacement
distnbution charactertisic  Effects of operation derate ambient
temperature and flight length are taken into account PTH

A7929383* ¥ Effect of broadened specification fuels on
aiperaft engines and fuel systems R A Rudey (NASA Lews
Research Center Cleveland, Chio) In International Symposium on
Aur Breathing Engines, 4th Orlando, Fla April 16 1979 Proceed
Ings Mew York, American Institute of Aeronau
tics and Astronautics, Ing 1979 p 6369 23refs (AlAA 79 7008)

A wide variety of studies on the potential effects of broadened
specificatton fuels on future arcraft engines and fuel systems are
summanzed The compositions and characteristics of arcraft fuels
that may be derived from current and future crude oil sources are
described and the most cntical properties that may affect awcraft
engmes and fuel systems are 1dentified and discussed The problems
that are most hkely to be encountered because of changes in selected
fuel properties are described and the related effects on engine
performance component durability and maintenance and aircraft
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fuel system performance are discussed The abihiy of current
technology to accept possible future fuel specification changes s
discussed and selected technological advances that can reduce the
severity of the potential problems are illustrated {Author)

A79 29384 §# Testing to assess the affect of degraded fuel
specifications on the cold start abihity of a T63 A 700 engine W L
Macmillan {Department-of Mational Defence Ottawa Canadal In
International Symposium on Awr Breathing Engines, 4th Orlando
Fla Apnl 186, 1979 Proceedings New York
Amenican Institute of Aeronautics and Astronautics, Inc, 1979 p
71 77 7 refs {AIAA 79 7009)

In the interests of jet fuel avallability the Canadian commercral
wide-cut fue! specification has recently been relexed by increasing
the freeze point An increased freeze pont implies an ncreased
low temperature viscosity and associated cold starting difficulties To
dentify the amount of cold start degradation to be expected with
such fuels, the Canadian Forces commissioned testing to examine the
cold start ability of an Allison T63 A 700 turboshaft engine using
four fuels ranging from typical kerosene Jet A 1 t¢ NATQ wide cut
F 40 The two mtermediate fuels were wide cut fuels blended to have
specific freeze points agreeing with the new fuel specifications For
the engine under test, the effect of fuel properties on cold start
abiity was ewident with the relaxed wide cut fuel producinga 20 C
degradation in starting ablity compared to the typical NATO F 40
fuel {Author)

A79 29385 7 A new techmgue to compute installed jet
engine thrust Applications to trimmung for economic and operation
al benafits G B Mackintosh and J E Dawson {Computing Devices
Co, Ottawa Canada} In International Symposium on Aar Breathung
Engines 4th Orlando Fla, Apnl 16, 1979, Proceedings
MNew York Amenican Institute of Aeronautics and
Astronautics inc 1979 p 79 88 6&refs (AlAA 79 7010)
“Technolooy and equwpment have been developed to compute the
gross thrust of an awrcraft jet engine based on measurement of
pressures 1t the engine tallpipe This computation can be performed
for either bare or installed engines J85 b engines installed in T 38A
aircraft exhibit large vanations in installed gross thrust Thrust
computing support equipment can be used to tnm the installed
engines to a selected gross thrust level As a result average exhaust gas
temperature for the fleet can be reduced without affecting misston
performance reliabiity  The reduction n engine operating tempera
ture will produce operation and mamtenance cost savings estimated
at §6,130 000 annually for the USAF T 38A fleet The technology 1s
generally applicable to afterburning turbojet and turbofan engines
and has also been demonstrated on Olympus 593, J79 TF30 and
F100 engines {Author)

A79 29386 * # Charactenistics of aecroelastic instabilities n
turbomachinery NASA full scale engine test results J F Lubomsks
{NASA, Lewss Research Center, Cleveland, Ohie) In International
Symposium on Air Breathing Engines, 4th, Orlando Fla April 16,
1979 Proceedings New York American Insti
tute of Aeronautics and Astronautics Inc, 1979 p 91 102 B refs
(AIAA 79 7011)

Several aeromechanical programs have been conducted in the
NASA/JUSAF Joint Engine System Research Programs The scope of
these programs the instrumentation data acquisition and reduction,
and the test results are discussed Datz pertinent to four different
instabilities were acquired two types of stall flutter choke flutter
and a system mode nstability The data indicates that each
instability has 1ts own unique characteristics These charactenstics
are descnbed {Author)

A7929387 ¥ Vibratron measurements on planetary gears of
aircraft turbine engines M Botman (Pratt and Wintney Aiwrcraft of
Canada Ltd, Longuety], Quebec Canada) In International Sym
posium on Air Breathing Engines 4th Orlando Fla, Apnl 16
1979 Proceedings New York American Insty
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tute of Aeronautics and Astronautics Inc 1979, p 103710 10
refs (AJAA 797012) s
Planetary reduction gear stzges are an efficient compact, and
hghtweight means of speed reduction and are therefore, used in
many aerc turbine engines The continuing demand for uprated ar
new higher powered designs requires a good understanding of the
design factors that play a role mn the dynamic gear loads and motions
The theeoretical dynamic analysis of a planetary gear stage 15 quite
complex due to the multple, nonlinear, gear meshes Dynamic
measuréments taken on PTG reduction gear boxes over a number of
years are reviewed Peculiar behavior found in these tests 1s discussed,
such as load sharning among planets responses due 1o gear errors and
a dynamic instability {Author)

A7920389 # The balance of flexible rotors and therr
possible use 1n aero engines V Bruno {Alfa Romeo Sp A, Naples,
Italy} 1n International Symposium on Air Breathing Engines, 4th
Orlando, Fla April 16 1979 Proceedings New
York, American Institute of Aercnauvtics and Astronautcs, Inc,
1979, p 117 120 (AJAA 727014}

The paper examines the principle of dynamic balancing of
flexible rotors Recent improvements achieved by intreduction of
muluiplane, multispeed balancing techniques aided by computers are
described The possibilities opened by these improvements for use of
flexible rotors on aircraft turbine engenes are discussad PTH

AT 29390 # A thermodynamic investigation of the mixer
for noise reduction based on the work avarlability function ‘exergy”
M Berchtold (Eidgenossische Techmische Hochschule, Zurich,
Switzerland) In International Symposium on Air Breathing Engines,
4th Orlando, Fla April 16, 1979 Proceedings

Mew York American Institute of Aeronautics and Astronautics, Inc,
1979, p 123 131 6Grefs (AIAAT797017)

The concept of exergy 15 reviewed and s applied to the
evaluation of the thermodynamic cycle of a bypass jet engine gas
turbine with ntegrated mixer for neise reduction 1t s shown that
the sum total of all exergy losses regarding thrust power output for
the engime with muxer 15 less than for ah otherwise identical enaine
without mixer which therefore accounts for the known high
performance of the engine with mixer PTH

A70.20391 * ¥ Measurements and predictions of flyover and
static noise of an afterburning turbofan engine w1 an F 111 arplane
F W Burcham Jr {NASA Flight Research Center Propulsion
Controls Branch Edwards Calif } In International Sympostum on
Air Breathing Engines, 4th QOrlando Fla, Apnil 16, 18979 Proceed
ngs New York, American Institute of Aeronau
ties and Astronauties, Inc 1979 p 133145 13 refs [AIAA
797018)

The noise of the TF30 afterburning turbofan enginein an F 111
arplane was determined from static {ground) and flyover tests
Exhaust temperatures and velocity profiles were measured for a
range of power settings Comparisons were made between predicted
and rmeasured jet mixing, internal and shock naise It was found that
the noise produced at static conditions was derminated by jet mixing
noise  and was adequately prechcted by current methods The noise
produced durtng flyovers exiibited farge contributions from internal
Iy generated noise m the forward arc For flycovers with the engine at
nonafterburning power the internal noise shock noise and et
mixing noise were accurately predicted Durning flyovers with
afterburning power settings, however, additional internal nose
believed to be due to the afterburning process was evident 1ts level
was as much as 8 decibels above the nonafterburming mternal nowse

{Author)

A7929392 ¥ Double recirculation zone two-stage com
bustor 8 G A Sjoblom and K A Zetterstrom (Volvo Flygmotor
AB  Trollhattan, Sweden) In International Symposium on Air
Breathing Enqines 4th, Orlando, Fla, Apnl 18 1979, Proceedings

New York American Institute of Aeronautics



and Astronautics, Inc 1979 p 149 158 8 refs Research sponsored
by the Styrelsen for Tekmsk Utveckling and Royal Swedish Awr
Force {[AIAA 797019)

A new concept for two stage low emission combustion requiring
modérate modifrcations of a conventional gas turbine combusior has
been investigated An air cooled ‘zone duider’ was 1nstalled into a
standard flame tube Asr holes were rearranged in such a way that
two recirculation zones were formed, one upstream and one
downstrearn the ‘zone-divider’ Fuel was fed separately fo each zone
through the air holes by means of air blast atomrzers The combustor
was tested at conditions corresponding to four different engme
power settings and effect of primary secondary fuel flow split on
ermissions was investigated A simultaneous reduction of ail emissions
compared to a reierence combustor was obtained when the pnimary
zone was operated fuel nch The regulations were met with respect
to unburned hydrocarbons Carbon monoxrde emission was close to
the goal whereas oxides of nitragen were reduced 25 30% and still
require furiher reduction {Authar)

A79 29394 # Expenimental study on the burning out of
flamehelders C Y Yeh and J S Chang {Peking Institute of
Aeronautics and Astronautics Peking Commumst China} In
International Symposium on Arr Breathing Engines 4th Orlando
Fla, April 18 1979, Proceedings New York
Ametican institute of Aeronauties and Astronauties, inc 1979, p
169 176 {ALAA 79 7021)

Rench tests indicate that on certan conditions the burnmg out
of flameholders 15 related to the fact that abnormal flame 1s stably
attached to nonstreamline bodies upstream of flameholders at the
starting of combustor Based on some simphfied assumptions, the
paper analyzes the features of unsteady flow at the starting of
combustor and points out that flame attaching occurs due to
instantanecus reverse flow and burning cut of flameholder due to
stable existence of flame attaching Experniments on a test apparatus
recorded the phenomenon of instantaneous reverse flow to cause
flame attaching and the process of burning out caused by flame
attaching and demonstrated that the occurrence of flame attaching 1s
closely related to the stream velocsty at combustor entrance and the
strength of compression wave formed {Author}

AT9 29395 # Numerical modelling of the combustion of
fuel sprays in three dimensional can combustors vV Ganesan (Inchan
Institute of Technology Madras, India) and D B Spalding {Imperial
Coliege of Science and Technology London England) In Interna
tional Symposium on Aur Breathing Engines 4th, Orlando Fla
Apnil 16, 1979, Proceedings New York, Amer
can Institute of Aeronautics and Astronautics Inc 1979, p
177186 7refs (AIAAT797022)

Prechctions of hydrodynamic and thermodynarmic properties of
a flow 1n a three dimensignal can combustor are presented The flow
1s three dimenstonal, steady, ncompressible, turbulent and chenmcal
ly reacting The predictions are abtained by the numerical solution
of the transport equations for the components of the mean velocity
the pressure the kinetic energy of turbulence and its dissipation rate,
the stagnation enthzlpy the concentrations of fuel draplets in five
size ranges and the concentration of gaszous fuel before and after the
occurrenca of chemical reaction In the fuel spray analysis account 1s
taken for vaporization plus combustion processes around the drop
lets The present numerical solution pracedure provides a useful tool
for investigating gas turbine combustion chamber problems

{Author)

A7929397 ¥ Teansonie boundary layer on comprassor
stator blades as catculated and measured 1n wind tunnel G Meauze
{ONERA Chatillon sous-Bagneux Hauts de Szine France] In Inter
national Sympostum an Air Breathing Engines 4th Orlande Fla

Apnl 16 1979, Proceedings New York Amer
can Institute of Aeronautics and Astronautics, Inc 1979 p
199 207 7refs {AIAA 797025 ONERA TP no 1979 25}
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Tests on stator blade cascades were conducted to provide
expenmental background for the validation of turbulent boundary
layer calculations Emphasis 1s put on the prediction of turbulent
separatton that induces the major fraction of the losses An integral
method was used for predicting the separation pont |t requires
knowledge of the boundary layer parameters downstream of the
transihion pomnt Agreement with test results s satisfactory in the
moderate Mach number range and with mild separation PTH

A7929399 # Diffusers for supersomic  1ntakes The
dependence of contcal diffuser performance on infet flow conditions
W A Kamal {Alexandra University  Alexandria, Egypt) and J L
Lwesey (Salford University Salford, Lancs, England} In Interna

tional Symposium on Air Breathing Engines, 4th Orlando Fla

Apnl 16 1979 Proceedings New York, Amer

can Institute of Aeronautics and Astronautics Inc 1978 p
219226 9 refs Ministry of Defence of England Contract No
AT/2101/013/SRA (AlAA 79 7027)

Experimental results are presented for the vanation of the
diffuser pressure recovery, total pressuré loss and the nonuniformity
of 1ts outlet flow with diffuser inlet conditions specrfied 1n terms of
the mean inlet Mach number, Reynolds number, 3 boundary layer
blockage parameter and a single integral parameter describing the
inlet turbulence structure Three comeal diffusers with total angles of
5 12, and 20 deg and of area ratio up to 4 were tested for an intake
Mach number of 1 4 and an inlet pipe length up to 8 diameters The
junction between the parallel entry pipe and the diffuser cone 1s
sharp and the diffuser inlet conditions are evaluated from measure
ments on aplane 1 5 diameters upstream of the sharp transition The
results presented 1n Parts | and [l of the paper are caombined to
aptirmize the shock boundary layer interaction parameters for an
efficient intake system {Author)

A72 28401 # An extension of the classical cascade model to
a 3D maodel for blade-hub and blade-cazing interaction  Expertments
and caleulations J H Renken (Deutsche Forschungs- und Versuchs-
anstalt fur Luft- und Raumfahrt, Institut fur Antriebstechnik,
Cologne, West Germany) In  International Symposmum on Arr
Breathing Engines 4th, Orlando, Fla, April 1 6 1979, Proceedings

New York, American Institute of Aeronautics
and Astronautics, Inc 1979 p 235-239 {(AIAA 79 7029)

In the paper an extension of the classical castade model 10 a
three-dimensionzal model for blade-hub and blade-casing interaction s
proposed The proposal s based on the results of fully three-
dimensional panel method calculations for the incompressible flow 1n
a straight cascade having contracted endwalls with convex or concave
curvature The results of the panel method calculations are verified
by means of flow measurements n a corresponding three-
dimensional cascade {Author}

A7929402 ¥ Aerodynamic development and performtance
of the CF&6/LM2500 compressor J F Klapproth M L Mitler, and
D E Parker (General Electric Co Aurcraft Engine Group Evendale
Ohio} In International Symposium on Air Breathing Engines, 4th
Orlando Fla April 16 1879, Proceedings New
York American Institute of Aegronautics and Astronautics, Inc
1979 p 243 249 (AIAA 79 7030)

The aero design and development of the high pressure ratio
single spool compressor for the CF6/6 and LM2500 engines 1s
described This compressor 1S a major component in the highly
efficient gas generator core widely used in arcraft engines in the
CF66 and gn marne and industnal applications as the LM2500
enginé The aero development background the compressor flow path
and blading destription and the aero design are summanized The
compressor performance characteristics are described and the
variable geometry necessary to obtain satisfactory starting and part
power operation 1s discussed {Author}
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A7929403 # A wind tunnel investigation nto the effect of
errors tn blade setting on the stalling performance of a compressor
cascade B M El Taher {Cawro University Cawo Egypt] In
International Symposium on Asr Breathing Engines, 4th Crlando
Fla, Apnl 16 1978 Proceedings New York,
Amenican Institute of Aeronautics and Astronautics Inc, 1979 p
251 258 7 refs {AlAA 79 7031)

The effect of one blade nonpenodic setting errors on the stalling
performance of compressor cascades was experimentally deternined
The cascade was tested over a range of values of the chordwise
setting error, cascadewise setting error and angular setting error In
the stalling range the nonlinear nature of the setting error effects was
revealed Blade setting errors were shown to increase the outlet total
pressure loss and deterrorate the outlet flow angle cistribution
Chordwise error had little effect on pressure distribution while
cascadewise setting error had a large effect on the pressure
distribution Positive angular setting error caused stall of the varous
blades accompanied by a large increase n the outlet total pressure
loss and farge variation In the outlet flow angle PTH

A7229404 % Theoretical and experimental snvestigations on
aerodynanucally highly loaded compressor bladings with boundary
layer control L Fottner {Motoren und Turbinen Union Miinchen
GmbH, Mumich, West Germany} In International Symposium on
Aur Breathing Engines, 4th, Orlando, Fla, April 1 6 1979 Proceed
ngs New York, American Institute of Aero
nautics and Astronautics, Inc, 1979, p 259 268 20 refs Research
supported by the Burdesmumsteriurn der Verteidigung (AIAA
79 7032}

The paper develops an analyticat method for the optimum
design of blowing confrgurations for boundary layer control of
tughly loaded [et engme compressor blades The semiempirical
method of Thomas (1961) s first used to obtan a wvelocity
distribution around the profile The integral methad of Rotta {1971)
15 then used for the boundary layer calculation Mixing losses are
calculated on the basis of results of Thomas {1861} Cascade
measurements were also made and i1t was shown that the velocity
and not the quantity of Blown air 15 decisive Hence the slots should
be designed narrow The jet velocity required to avord separation can
be relably calculated m advance by the method given, so that
optimal blowing configuration can be designed PTH

A79-29405 # Study of the flow field behind a transonic
axial compressor rator using laser anemometry and unsteady pressure
measurements R J Dunker and H G Hungenberg {Deutsche
Forschungs- und Versuchsanstalt fur Loft- und Raumfahrt Instrtut
fur Lufistrzhlantriebe, Cologne, West Germany) In  International
Symposium on Arr Breathing Engines, 4th, Orlando Fla Aprl16
1979, Proceedings New York, American Inst
tute of Aeronautics and Astromautics, Inc, 1979, p 269276 17
refs (AIAA 797034)

A laser anemometer and high response pressure probes were
used to study in detal the complex flow m a transonic axal
compressor rotor at 20,000 rpm The mvestigation was aimed at
providing complete data an the internal flow field at design speed for
peak efficiency, near compressor surge and choke Useful data are
now available on the flow vectors mcluding the thres-cimensional
shock waves, the oscillating total pressures, the blade wakes and
losses downsiream of the rotor The experimental results presented
and discussed Jn this paper give nevw 1mpetus to fransonic compressor
performance improvement and to analytical flow modeling

{Author)

A79-29406 # Computer programs of flow caleulation on
relative streamn surfaces ST and $2 employing non orthogonal
curvilinear coordinates and non orthogonal velocity components and
their appheation to the desian of turbomachine blades based on
threedimensienal flow W Q Wu, R G Zhu, and C E Lw
{Academta Sinica Peking Commumist China) In  laternational
Symposium on A Breathing Engines, 4th, Orlando Fla, April 16
1979 Proceedings New York, American Ipsti
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tute of Aeronautics and Astronautics, Inc, 1979, p 277 287 17
refs (ALAA 79 7035}

A7929410 # Optinuzing the endurance of a low Mach
number ranjet 1n a cruise appheation H V Hattingh (Stellenbosch
Unwversity Stetlenbosch, Republic of South Africa) In Internation
al Symposium on Air Breathing Engines 4th Orlando, Fla Aprd
18, 1979, Proceedings New York American
Institute of Aeronautics and Astronautics Inc, 1979 p 319324 6
refs {AIAA 79 7040}

A one dimensional mode! for caleulating the flow through a
ramjet operating at low supersomc Mach numbers 1s presented At
the inlet 1t 15 assumed that the flow 15 critical weth a normal shock at
the inlet lsp A hinear relattonship between efficiency and area ratio1s
assumed Complete combustton of a fuel of compeosition C7H14
without dissoctation 1s assumed A lean mixture Is assumed and part
of the awr flow 15 bypassed around the combustton chamber
Empirical data were used for separate calculation of the pressure drag
of the nose and tail sections The caleulation yields the dimenstons
and performapce charactenistics of an engine for a given application,
defined as a net thrust at a given fhght condition PTH

A79 29411 # The effect of swirl on a ramjet dump combus
tor P L Buckley R R Crag, and B M Obleski {USAF, Aero
Propulsion Laboratory, Wright Patterson AFB Ohio} In Interna
tional Symposium on Air Breathung Engines 4th Orlando, Fla,
Apnl 186, 1979, Proceedings New York Amer
can Institute of Aeronautics and Astronauties Inc, 1979, p
325 335 Grefs [AIAA 79 7042)

Extensive parametric combustion tests were made with a
varrable angle swirler to determine its effect on the performance of a
ramyet dump combustor Swarler angles were varied from 0 to 30 deg
combustor length to diameter ratios from 15 o0 3 wlet to
combustor area raties from 25 to 48 percent, and nozzle throat to
combustor area ratios from 40 to 50 percent Flow nto the
combustor was probed in the nonburning cases to determne local
flow angles as a function of swirl vane setting and also to determmune
when local centerline flow reversal occurred Water tunnel flow
visualization studies were made to determmne flow patterns at the
various swirl vane settings High speed movies were taken of the
combustion process 1 a transparent quartz chamber at different
swirl vane settings Swirl has a dramatic effect on ramjet dump
combustor performance and reduces the length of the combustion
region by a factor of 2 1n comparison wiih the non swirl case

{Author)

A79-20413 % # Initial wind tunnel tests at Mach £ and 7 of a
hydrogen burning, arrframe-integrated scramjet R W Guyand € A
Mackley (NASA Langley Research Center Hypersoruc Propulston
Branch, Hampton, Va) In International Symposium on Asr
Breathing Engines 4th Orlande Fla Apnl 16 1979, Proceedings
Mew York Amencan Institute of Aeronautics

and Astronautics, Inc, 1979, p 347 358 17 refs {AIAA 72 7045)
A research investigation of a new fixed geometry hydrogen
burning scramjet engine concept, designed for total arframe mtegra
tion, B currently m progress Two heavily instrumented engine
madels incorporate inlet and combustor designs developed previously
in component tests Imitial tests of these subscale engine models are
bemng conducted 1n ground facilrties at conditrons simulating fhight at
Mach numbers 4 and 7 The scramiet test results which are presented
nclude inlet performance igmition/reaction aids, inlet combustor
interactions and engine performance tn terms of thrust balance
measurements and nternal pressure and heating rate distributions
The Trelationshtp of these results t© flight engine periormance 15
discussed {Author)

A7929414 # Transient temperature distnbution n cooled
turbine blades M Caprili and R Lazzeretti {P1sa, Unuversita Pisa
ltaly} In Internationa! Symposium on Air Breathing Engines 4th,
Orlando Fla, Apnl 1 6, 1979 Proceedings New
York, American Institute of Aeronautics and Astronautics Inc

-



1979 p 361374 Consigho Nazionale delle Ricerche Contract No
77 01381,07 {AIAA 79 7046)

The finite element method with a new curved element is used to
calculate transient two dimensional space heat conduction in cooled
turhine blades Space approximation 15 effected with the aid of shape
functions determined by the values at the veruces of an element
Time approximation s made by the Crank Micholson algorithm
Numertcal results for a partitioning into 55 elements are presented,
and the computer cade 15 hsted PTH

A7920416 § Turbine performance analysis and engine to rig
correlation 3 Feo A Mannini, and F Rodh (Fiat Aviazion2 S p A

Turin Italy} In [ntérnational Symposium on Air Breathing Engines
4th Orlando Fla, April 16 1979 Proceedings |

Mew York Amerc¢an Institute of Aeronautics and Astronautics, e

1979 p 383391 {AIAA 70 7048}

Several analytical techmaques for predicting turbine performance
are rewiewed and comparisons of thewr predictions with air reg test
results are carriec out Real engine measurements of temperature and
total pressure upstream and downstream of the turbine were also
made to compute turbine efficiency Engine to rig correlation gave
satisfactory results in the defimbion of temperature and pressure
profiles PTH

AT7929417 # Generation of body fitted coordinates for tur
bine cascades using multignid R Camarero and M Youns {Ecole
Polytechmque Montreal Canada) In International Symposium on
Air Breathing Engines 4th Orfando Fla Apri 16 1979 Proceed
ngs New York Amencan lnstitute of Aeronau
tics and Astronautics Inc, 1979 p 393 398 (AIAA 79 7049}

To generate body fitted curwvilinear coordinates for turbine
cascades one must solve a system of elliptic equations to yield the
physical coordinates m terms of the transformed coordinates In
arder to reduce computing time far this transformation the
successive overrelaxation {SOR) method and the mulugnd method
are proposed The multignd method 1s the more efficient yielding a
given accuracy In roughly one half the computing time of line SOR
or one third that of point SOR PTH

AT9 29418 ¥ Jet discharge coefficient through openings for
parallel flow A M Rezk G W Younan {Ain Shams University
Caro, Egypt) and K Sh Kaddah {University of Technology,
Baghdad lrag} In International Symposium on Awr Breathing
Engmnes, 4th, Orlando, Fla, Apni 16 1979, Proceedings

New York, American Institute of Aeronautics and
Astronautics, Inc 1979 p 399 425 (AIAA 79 7050)

The effect of geemetric factors 2nd operating conditions on the
discharge coefficient of tubular combustor liner wall openings was
studied theoretically and experimentally on a special test rig
Geometric factors studied were shape of holes or slots area ratio of
holes or slots and aspect ratio Operating condrtions studied were (3)
inoident incoming stream  velooities up to 48 misec {2} stauic
pressure ratio across the plate up to 1 14, and (3} bleed ratio up to
unity Good agreement between theory and expeniment is obtaned
by introducing & discharge shape factor PTH

A79 29418 # Blade to blade pressure, temperature, and
veloeity profiles downstream of a single rotor row at high subsonic
speed P Kool (Brussel, Vrye Unwersiteit Nationaal Fonds voor
Wetenschappelyk Onderzoek Brussels Belgum) and Ch Hirsch
(Brussel, Ve Umiversiteit, Brussels, Belgium) In  International
Symposium on Air Breathing Engines, 4th Orlando Fla, Aprd 1 6
1979, Proceedings New York American Insti
tute of Asronautics and Astronautics Inc 1979 p 427432 12
refs (AlAA 79 7633}

A hot wire probe operated at two different overheat ratios is
used to measure total temperature downstream of an axial compres
sor rotor Three velocity components are obtained along with the
total temperature The use of a pressure probe yields complementary
information on the blade to blade flow Through the knowledge of
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the velocity field one determunes the blade to blade static pressure
evolution It 15 shown that the radial gradient of the radial stress 15 an
\mportant parameter appearing n the pitchwise averaged radial
momentum gquation PTH

A7 20477 4 Interactive microprogrammable control dis
play unmit JIMP CDU/ In Advanced Aircrew Display Symposium,
4th  Patuxent Rwver Md, May 10 1978 Proceedings
Patuxent River Md U S Navy, Naval Arr Test Center,
1978 p 316
Details of light ermitting diode technology are considered taking
into account gallum sermcenducting matenials, the electrical charac
teristics of LEDs and the approaches used for obtaiming the various
colors The LED state of the art 1s discussed along with LED module
design parameters LED drive circunts aspects of LED module
descniption and LED display module characteénistics A descripiion
of IMP CDU 15 also provided and the airborne applhications of 1IMP
CDU are examined It 15 concluded that the development of the IMP
GDU opens the door to effective communication between the pilots
and complex awcraft systems The IMP's small size and high
reliabihity make 1t 1deal for use in the arcraft cockpit GHR

A7920478 # V/STOL all weather HUD landing ssmulation
/Status veport/ A E Kelvin (Grumman Aerospace Corp Bethpage,
NY} In Advanced Awrcrew Dhisplay Symposium 4th Patuxent
Rwer Md May 10 1978 Proceedings Patuxant
River, Md US Navy MNaval A Test Center, 1978 p 17-40

The considered study 13 concerned with the problem of landing
a V/STOL aweraft on a nonaviation ship {i ¢ Destroyer Escort) The
problem s further magnified when one constders the introduction of
all weather landing reguirements in high sea states An investigation
1s conducted regarding the problem of landing a V/STOL aircraft on
a Destroyer Escort {DE} in all weather environment using a HUD
Data was coliected from four pilots as to thewr accuracy of landing on
the deck of the DE as well as the time to touchdown during the sea
state b condition GR

A7 29479 # Pesign benefits from V/STOL control/display
simulation program at Lockheed T L Kienholz and R B Collender
tn Advanced Aircrew Display Symposium 4th Patuxent River Md,
May 10 1978 Proceedings Patuxent River, Md ,
U S MNavy, Naval Arr Test Center 1978 p 41 63 8 refs

A description 15 presented of a V/STOL flight simulatron
program The primary purpose of the program s to provide
meaningful data refated to the interaction of awcraft control system
and pitot display characteristics on pilot rating and performance
during the conduct of representative VTOL terrinal area operations
under nstrument conditions Lessons learned from past simulator
programs are examined taking nto account visual systems manned
simulation support, and detaills regarding the simulation facihity
Attention 1s alsc given to expected simulator results and display
considerations GR

A79 29480 # Future VSTOL reguirements for emmdirec
tional low range awspeed D L Green (Pacer Systems Inc
Arlington, Va) In Advanced Asrcrew Display Sympesium  4th
Patuxent River Md, May 10 1978 Proceedings
Patuxent River Md US Navy Maval Air Test Center 1978, p
6475

Advanced VSTOL aircraft have a number of potential require
ments for omnidirectional low range awspeed data This paper
focuses on two interrelated subsystem applications pilot displays
and flight control system augmentation ldeas related to display
formats are rewewed n light of the compamon need for flight
control augmentation The paper suggests that there s a vahd desplay
requirement which when properly implemented can be expected to
somewhat reduce the crticality of control system augmertation
design while significantly expanding the scape of usezble fhight path
control techniques and enhancing operational fhght safety {Author}
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A79-20482 # Head up Display and Weapon Aiming Com
puter JHUDWAC/ system for the Sea Harrier A Cameron {Smiths
Industries, Ltd Cheltenham Glos England) In Advanced Arrcrew
Display Symposium, 4th, Patuxent Rwer, Md May 10, 1978,
Proceedings Patuxent River Md, US Navy,
Naval Air Test Center 1978 p 103 112
An outhne 15 provided of the HUDWAC functions and hardware
developed to meet the Sea Harrier s operational requirements, among
which s the PIA mode Attention 15 given to the Sea Harner
HUDWAG hardware the mode repertoire the air/ground bomb
delivery mode, the awrfair guns display, radar symbology, the Sea
Harrier hlock schematic, the electrome untt aspects of maintenance
and a test print out sample GR
AT79 29483 Sea Harmer might and low vistbiity approach
development R H Burn (Mistry of Defence /Procurement
Executive/ Leonden England} In  Advanced Aircrew Display
Symposium 4th Patuxent River Md May 10 1978 Proceedings
Patuxent River Md U S MNavy, Naval Air Test
Center 1978 p 113132, 134 140
The first flight of the Sea Harrier wiil occur in the summer of
this year with delweries of the 24 arrcraft so far ordered for the
British Nawy starting a year later The go abead signal was given in
1975 agamst a background of defense budget cuts which resulted in
very tight funding and a phifosophy of mimimum change 1n design
from the Aar Force 5 ground attack Harner although 1t was accepted
that because the MNavy's primary requirement was for an air defense
aircraft there would have to be a new weapon system OQOperation at
sea In all weathers further dictated the need for development of the
tnstrument approach capabthty but only on a mimmum change
minimum cost basis Fourteen might sorties were included in the
fhght test phase GR

A79 20484 § An X 2Z2A flight experiment to Investigate
controldisplay requirements for the AV 88 VTOL arcraft J V
Lebacqz R C Radford and R E Smuth {Calspan Corp, Fhght
Sciences Dept Buffalo NY)} In Advanced Awrcrew Display
Symposium  4th, Patuxent River, Md May 10 1978 Proceedings
Patuxent River Md US Navy Naval A Test

Center 1978, p 142172 17 refs Contract No N62269 76 C 0370
Thrs paper presents a descniption of a flight test program
conducted using the US Mavy X 22A variable stability, variable
display V/STOL aircraft A simulation of the McDonnell Douglas
AV 88 Advanced Harrier for prescribed terminal area approach
profiles was waplemented with the X 22A and then a vartety of
stability/control augmentation designs and head up display (HUD}
presentation concepts were evaluated for decelerating terminal area
operations under stmulated nstrument meteorolagical conditions
The VTOL terminal area problem 1s reviewed and reasons for the
expeniment designs are outhned followed by summaries of the
control systems and display presentations that were examened and by
a description of the AV 8B simulation with the X 224 The pilot
rating data obtained are then presented and descnbed on a
preliminary basis Questions raised by the data and tentative results
that they indicate, are discussed {Author)

A79 29485 # Digitat Aviomies Information System /DAISS
and Advanced Integrated Display System fAIDS/ cockpit programs
L Hitcheock (U S MNaval Maternial Command, Naval Awr Development
Center Warminster Pa} and J Reising {USAF, Flight Dynamics
Laboratory Wright Patterson AFB Ohio] In  Advanced Aircrew
Display Sympesium  4th  Patuxent Rwer Md, May 10 1978,
Proceedings Patuxent River, Md US Navy,
Naval Aur Test Center 1978 p 173 180

Over the past four years there have been a number of
cooperative efforts between the A1DS and DAIS programs In the area
of cockpit design There are current cooperative efforts and there are
also future efforts planned specifically in the area of flight
symbology and the use of color in complex situation displays These
two programs can serve as a model for cooperative efforts among
advanced develppment programs between the two Services The
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cooperatton has been tighly successful and both Services have
benefited immensely from the joint efforts {Authort

A79 20486 # Displays for Army combat aviation M Foster
Jr (US Army Human Engmeenng Laboratory Aberdeen Proving
Ground Md} In Advanced Awcrew Display Symposium, 4th,
Patuxent River Md, May 10, 1978 Proceedings
Patuxent River Md U S MNavy Naval Asr Test Center 1978 p
181 250

A brief description 1s provided of the more demanding aspects
of the employment of Army combat avration specifically the attack
helicopter Attention 15 zlso given to the display media currently
programmed for existing and future attack helicopters, the possible
impact of state of the art technology on these media and the Army‘s
approach to solve the problem focused on electrooptical displays

GR

A79 29574 # Narthrop F 5 Case study i areraft design W
G Stuart {Northrop Corp , Aurcraft Group Hawthorne Calif ) New
Yark Amencan Institute of Aeranautics and Astronautics Inc
1978 219p
An outhne 15 presented of the development of the T 38/F 5
farmily of fighter/trainer arcrait from 1956 through the present The
F SE Tiger Il 1s the latest model of this hine For the F 5, this
evolutron started in 1956 wath the N 156 project and 15 continuing at
the present time with development of advanced models of the F 5
The F 5 graduatly evolved over the vears in response to the needs of
the customer The first member of the T 38/F 5 family to fly was the
Mach 1 25 T 38 which became the standard supersonic et trainer of
the USAF and was also used by the German Air Farce for pilot
training in the US 1t 15 pointed out that the F 5 development 1s
typical of the steps involved in the design of a supersonic jet fighter
GR

A79 28590 Propulsion research Current status and future
prospects {Antriebsforschung - Bilanz und Perspektiven} G Winter
feld {Deutsche Forschungs und Versuchsanstalt fir Luft- und
Raumfahrt, Institut fur Antriebstechmik Cologne West Germany)
DFVLR Nachrichten Feb 1979 p 13 19 iIn German
Improvements 1n the area of propulston techniques are discussed
i the hight of current and expected research, particularly at the
DFVLR s Propulsion Engineering Institute Examples of develop-
ment work are presented Including a design for turbomachine
blading The basic areas relating to future research are mentioned
AA

A79 29591 Current work n matertals and methods-of-
construction research [Aktuelle Arbeiten in der Werkstoff- und
Bauweisenforschungt C 3 Winter {Deutsche Forschungs und
Versuchsanstalt fir Luft und Raumfahit Bereich Wissenschaftlich
Technische Betriebsethrichtungen, Stuttgart  West  Germany)
DFVLR Nachrichten, Feb 1979, p 20-24 In German

Developments 1n a number of research nstitutes in Woest
Germany are exammined taking into account the Institute for
Structural Mechamics 1in Brunswick the Institute for Aeroelastics in
Gottengen, the Institute for Space Simulation in Cologne Porz, the
Institute for Methods of Construction and Design Research 1n Stutt
gart Attention 15 given to German constributions to investigations to
be conducted m Spacelab, a national composite program, the use of a
nendestructive testing method based on holograms, the replacement
of titanium structures by composites the effect of a reduction of the
weight of the awcraft structure, and a turbine rotor made of ceramic
materials GR

A79 26592 Case study 1n arcraft design The Boeing 727
Mew York, Amernican Institute of Aeronautics and Astronautics Inc,
1978 78p

The Boeing 727 aircraftis discussed The total design pragram is
considered including engine configuration manufacturing costs and
derivative models Aerodynamic and design developments of the
727 100 model are taken inte account, as are the flight tests and the



results The 727 200 model 15 described together with a review of
future development projects AA

A79 29593 Requirements and major decision outling
Total program J E Steiner In Case study in awrcraft design The
Boaing 727 New York American Institute of
Aeronautics and Astronautics Inc, 1978, p 18

The three engine 727 aircraft was designed around the low
by pass ratio fan concept giving 1t a distinct noise advantage over the
pure jet The design program of the amrplane 15 discussed, ncluding
landing gear, wing honzonial tall, and fuselage cross section
structural concepis Engine placement 1s considered noting that after
extensive research an aft engine configuration was selected Also
considered are the development of flight controfs and of a new rain
removal system for which a special tunnel was constructed Mechani
cal dispatch reliabality 1s taken into account emphasizing the use of
the empirical method Manufactuning costs are noted as are vanous
derivative models A A

A79 29594 Acerodynamie development of the 727-100 G
M Bowes In Case study in awrcraft design The Boeing 727

New York, Amencan Institute of Aeronautics and

Astronautics Inc 1978 p 922 Brefs
The aerodynamics tests program of 727 100 1s discussed Per
formance studhes are taken into account noting that the data for
cruise drag estimates was based on wind tunnel increments applied to
flight test levels obtammed on previous awcraft The high hift system,
mncluding flap geometry as well as transition flap 1s considered, as 15
the cruise configuration development The flight test results are
reviewed, indicating that the engme installation losses due to bleed
air for supporting auxihary power turned out to be less than had
been estimated AA

A79 29595
Maxam

Design development of the 727100 F A
In Case study 1n arcrait design The Boeing 727

Mew York, American Institute of Aeronautics and
Astronautics, Inc, 1978, p 2354

Design development of the 727 100 awrcraft 15 discussed n the
context of objectives and requirements Structural components are
considered, including the vertical fin the horizontal stabilizer, the
leading edge slats and flap system, and the landing gear Propulsion
systern 15 taken into account with atiention given to engine inlet,
starting mechanism, thrust reverser auxiliary power umit fuel dump-
ing defueling etc The flight controls system i1s described noting
that integration of fhight controls and automatic pilot 15 made by
applying the autopilot signals directly to the same power control
units used in pilot controlled fhight Also described is the flight deck
inctuding captain and first officer’s main panel, and control pedestal
The electrical/electromics eguipment 15 examined as s the aireandi
tioning system including pressunzation control, and 1ce protection
equipment Interor arrangement, airstair cargo compartments, as
well as water and oxygen systems are considered AA

AT9 29596 Flight test results S L Wailick In Case study
in aircraft design The Boeing 727 New York
American Institute of Aeronautics and Astranautics, inc, 1978 p
55 59

Fhght test results for the 727 arcraft including the wing high
Ift configuration, the fully powered flight controls, and the aft
fuselage mounted engines are considered Asrworthiness, perfor-
mance vertfication and FAA certification are taken into account, as
are flight test data system requirements and composition Follow on
testing 15 noted AA

AT9 29597 The 727 200 development M C Gregoire In
Case study n aircraft design The Boeng 727

New York American Institute of Aeronautics and Astronautics ine
1978 p 6169 -

The design of the 727 200 aircraft a modified version of the
727 100 1s discussed The wing 1s considered noting that no perfor-
mance mmprovements were made although changes 1o flap angle and
gap scheduling were considered The center engine inlet 1s taken into
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account, inchicating that it has been changed from an oval to a circle
with the mlet duct reshaped down through the first turn so that it
handles 4% maore airflow with less diffusion Changes 1n cruise drag
balance and cargo compartment are noted as are development costs
The advanced 727 2000 15 mentioned, together with a review of
performance improvements AA

A79 29608 Concorde n service W J Strang and R M
Mclinlay {British Aerospace, Awrcraft Group Weybridge Surrey

England) Aeronauticat Journal vol B3, Feb 1979 p 3852

The Concorde aircraft 1s discussed Configuration parameters are
considered, noting that altitude range 1s 0 60,000 ft, wath air speed
and Mach number at 0 530 ktsand 0 2 04 respectively Performance
1s taken into account as 1s engineering reliability including systems
and powerplant The environmental Impact 1s exanuned, emphasizing
noise and boom problems It is concluded that the aerodynamic
performance of the aircraft has met expectations while the overall
reliabiiity 1 in need of improvement AA

A79-29607 The future shape of medwm and long range
owil engines P H Young {Rolls Royce Ltd London, England}
Aergnautical Journal, vol 83 Feb 1979 p 5361

The future shape of medium and long range cwvil awrcraft 1s
discussed tn the context of the impact of the forecast fuel price on
awrline fimance Propulsve and thermodynamic machinery 15 con
sidered noting that the next generation of medium to large
twrbofans should not increase thewr compressor temperature rise
beyond the present 500 C Future thermodynamic parametars, such
as pressure ratio and heat exchangers, are taken into account,
emphasizing the vulnerabthty of thewr prediction Tasks for the
future are reviewed ncluding weight engune and parts costs, fuel
quahty and launching costs AA

A79-29659 Shock waves around bodies travelling at shight
ly greater than sonic speed A Rizzi {Flygtekmska Forsoksansialten,
Bromma Sweden} In Recent developments i theoretical and
experimental flid mechamecs Compressible and incompressihle
flows. Berlin Springer Verlag 1979 p 6775 7
refs

Zierep’s approximate analytical method for predicting position
and shape of the bow shock wave produced in supersomc inviscid
flow 15 reviewed Predicuons based on this methad are compared
with numenical solutions of the complete gasdynamic equations for a
cone ¢ylinder and a sphere The accuracy of the method for hoth
slender and blunt bodies 1s shown PTH

A79 29660 Density distribution in a non stattonary bow
vave m a transonic flow G Patz In Recent developments in
theoretical and experimental fluid mechamics Compressible and
incompressible flows, Berlin Springer-Verlag,
1979, p 76 84 11 refs

The density distribution in an unsteady shock ahead of a blunt
body in transorc flow was measured with a laser diiferential
interferometer The results were compared with those obtamed from
the velocity distribution of Muller and Matschat (1964) with the
assumption of frozen flow For both a sphere and a cylinder, the
density remains practically constant after the arrwval of the reflected
shock, and the shock leaves belind o the steady Muller Matschat
solution PTH

A79 28676 Transoruc flow computations by finite ele-
ments - Arfoll optimization and analysis A Eberle {Messerschrmitt
Bolkow Blohm GbmH Munich, West Germany)} In Recent develop
ments 1n theoretical and experimental flurd mechamics Compressible
and ncompressible flows. Berlin  Springer-
Verlag, 1979, p 249-256

The paper describes an optimization procedure intended to alter
the contour of a given arbitrary arrfoil at desired supercritigal design



AT79-29684

conditions in such a way that the resulting flow 1s shock free This s
achieved by an eiliptical continuation of the flow into the supersonic
zone Such an approach causes the flow to be continuous The
solution obeys the physical equations only in the subsonic flow
regime but not in the supersonic Therefare the superson:c flow field
has to be corrected by a hyperbolic method in a straight forward
manner using the flow quantities along the soric line as mutial values
As a result, a new supersonic airfotl contour with shock-free flow 15
obtained The incorporatton of a suitable artificial viscosity into the
defimition of the density allows the conversion of the procedure to
an analytical methad SD

AT9 29684 Gortler vortices in the nonlinear regron Y
Aihara {Tokye University, Tokye Japant In Recent developments
in theoretical and experimental fliud mechanics Compressible and
meompressible flows 8erlin, Springer Verlag,
1979, p 331338

The paper 15 concerned with a guantitative evaluation of the
relation between the nonlinear development and the onset of
unsteadiness of logitudinal vortices 1n a low speed wand tunnel of the
blowdown type The rectangular curved wall channel made of
transparent acryhic resin has a concave wall with 1m radius of
curvature The channel I1s attached to the wind tunnel exit with a
5-mm gap so as to make the boundary layer develop from the leading
edge of the wall A flap 15 nstalled at the convex side of the channel
exit to avoid possible boundary layer separation at the leading edge
Experiments with and without artificial disturbances are considered
Findings for the artificially excited motion of Gortler vortices are
given It 1s concluded that the nonlinear development of Gartler
vortices affects the transition of the boundary layer through the
global unsteadiness of the system as well as the local formation of
unstable mean velocity profiles sSD

A79 29694 Considerations regarding velocity distribution
and wall friction i incompressible axisymmetric turbulent boundary
layers with transverse curvature {Eimmge Uberlegungen zur Gesch
windigkestsvertellung und zur Wandreibung in inkompressiblen rota
tionssymmetrischen  turbulenten Grenzschichten mit Querkriim
mung) H H \Fernholz and T Podtschaske (Berlin, Techmische
Universitat Berhin West Germany] In Recent developments in
theoretical and expenimental fluwd mechanics Compressible and
incompressible  flows Berlin, Springer-Verlag
1979 p 427 437 13 refs In German

Boundary layers for axisymmetric configurations are important
in aeronautics N the area of machme construction and in industrial
processing engineering A significant effect of the lateral curvature on
the boundary layer can be noticeable m the case of an arrcraft
fuselage and a long fiber The basic mathematical relations regarding
the curvature effects are considered, taking into account the
momentum theorem of boundary layer theory and the possibiity to
obtan information regarding the friction coefficient on the basis of
an extrapolation of the results obtaned with laminar boundary
layers GR

A7229701 The wing section theory of Kutta and Zhu
kovski | lam (National Aerospace Laboratory Tokye, Japan} In
Recent developments 1n theoretreal and experimental fluid mechan
1ies Compressible and 1ncompressible flows
Berlin Springer Verlag 1979 p 511516 21 refs

The present paper reviews the development of flutd dynamics in
the twentieth century, starttng with Prandtl s boundary layer theory
and the wing sectron theory formulated wndependently by Kutta
{1902 1911) and Joukewsk: {1906 1916} A survey of hierature on
the wing section theory In 1ts Insipient stage 15 presented VP

A79.29702 The inverse prablem for multiconnected airfoil
systems W J Prosnak {lnstytut Techrmiki Lotmicze; 1 Mechamkt
Stosowane) Warsaw Poland)} In Recent developments in theoretical
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and experimental flusd mechanics Compressible and incompressible
flows Berhn, Springer Verlag, 1979 p 517 528
9 refs

The considerations in the present paper are concerned with the
two dimensional inviscid incompressible flow about a finite systems
of awfoil sections An attempt 1s made to develop a theory for
solving the inverse problem (1o determine the system of airfosls from
some given elements of the flow field) It 1s shown that the theory
can be used not only to formulate the inverse problem but also
muixed problems where the geometry of some of the arfoils and
thewr locauons are given and the remamning airfoils have to be
designed VP

A79 29705 Small disturbance swirl flow n  turbo
machimery bladings F G Sator (Lausanne Ecole Polytechnique
Federale, Lausanne Switzerland}) In  Recent developments n
theoretical and experimental fluid mechanics Compressible and
incompressible flows Berlin  Springer Verlag,

1979, p 657 567 G refs
The present analysis deals with rotating flow frelds between
blade rows, where the swirl velocity 15 of the same order of
magmtude as the axial velocity |t 1s shown that shear disturbances
associated with a weak pressure field are not convected in strong
rotational flows 1f their amplitudes are small they propagate slowly
and may have oscillatory behavior in the period of the rotational
perod of the base flow with an interchange between the radizl and
tangential veloaity components In flows with solid body and free
vortex components shear disturbances can be oscillatory or unstahle
VP

A79 29734 Electronic maps for tomorrow s cockpits M
Shohat AMurtary Electronics/Countermeasures vol 5, Mar 1979, p
58, 60, 61

The newly develaped Electromic Terrain Mapping {(ETM) system
to be used i future cockpits for such tasks as terrain navigation and
avoidance weapon deliwery sensor correlation and IFR backup
during terminal phases of flight 15 discussed The features distin
guishing the ETM from existing avionic systems are considerad
noting that the first can provide the pilot with a real tme computer
generated scene appearing similar to the actual scene The Digital
Data Base {DDB} comprising the source data for the electronc map,
is described indicating that it represents an ongoing large scale effort
by the Defense Mapping Agency to produce a global chigital ibrary of
terrain and planimetry/hydrography at several levels of resolution
The objectives of the ETM [ab are taken into account emphasizing
the goal of developing a system compauble with the representative
access rates obtamed with 3 bubble memory Parallel work in
industry 1s considered, as 15 the AFAL s projected acquisition of a
brassboard model AA

A7929759 ¥ QOperational and regulatery questions related
to tnertial systems (Questions operattonnelles et reglementaires lrees
aux systémes inertiels) D Mottard [Direction Génerale de | Aviation
Cwile Service de la Formaton Aeronauttque et du Controle
Techmque Paris France) Socrétd des Electricrens, des Electroniciens
et des Radioelectriciens Journde d'Etudes sur Ja Navigation par
Inerte, Ecole Superieure d'Electricitd  Gif sur-Yvette, Essonne
France Nov 15 1978, Paper 15 p In French

The author briefly reviews the steps he would have to take in
order to learn the operational requirements and regulations concern
ing the use of an meruial gindance system for aircraft of his atrlne
flying the North Atlantic routes A brief discussion of the ARING
nerms on nertial navigation 1s given PTH

A79 29760 # Technological evolutien of nettial navigation
for arcraft {Evolutions technques de la navigatian par inertie pour
avion) L Camberlein {Societe d Applications Generales d'Electricite
et de Mecamque, Paris, France) Socrete des Flectricrens, des
Electronicrens et des Radroelectricrens, Journee d'Etudes sur la



Navigatron par Inertie, Ecole Superieure d Electricrie, Gif sur-Yvette,
Essonne, France Nov 15, 1978 Paper 36p In French

Progress 1n nertial navigation systems for arcraft in the last ten
vyears 15 outhned Examples of reductions in volume and weight and
of improvements in performance are given New posabiliies for
classical gimballed systems are discussed It is shiown how progress in
digital technology has made 1t possible 1o mntegrate new functions
with a view to global optinuzation of cost and effectiveness PTH

AT 29762 F Inertial navigation A historical account with
a deseniption of a modern system (Navigation par inertie - Historique
et description d un systeme moderne) P Lioret {Societe d*Applica
tions Generales d’Electricite at de Meeamque, Panis, France) Socrate
degs Electriciens, des Efectroniciens et des Radioelectriciens, Journee
d'Etuedes sur la Navigation par Inertre, Ecole Superieure d'Electricite,
Gif sur Yvette Essonne, France, Nov 15 71978 Faper 13 p In
French

The paper retraces the steps in the development of tnertial
navigation emphasizing in particular the developments in the United
States and in France A brief description of the ULISS 52 of SAGEM
1s included, which represents the technology that will be in service on
military airerait of the next decade PTH

AT929772 ¥ Fundamental probleras and methods for
improving systems for planmng the development of c¢wil avation
{Osnovrn zadachi t metodi udoskonalennia sisteru planuvanma
rozuitku tsiwvil’nar aviatsn} V' § Mikhalevich, R V Sakach G M
lun and E F Kosichenko Akasdemns Nauk Ukrams kor RSR,
Visnik, vol 42 Dec 1978 p 4549 In Ukraimian

A79-293801 MNumerical methods in laminar and turbulent
flow, Proceedings of the First luternational Conference, Unwersity
College of Swansea, Swansea, Wales, July 17-21 1978 Edited by C
Taylor K Morgan (Swansea, University College, Swansea, Wales),
and C A Brebbia (Southampton, Unwversity Southampton, En
gland) London Pentech Press, 1978 1018 p

Numencal methods are developed for problems in viscous flow
turbulent flow, boundary layer analysis flow with heat transfer, free
surface flows and lubrication, tutbomachinery and awfoil flow,
two phase flow and meteorological flows, and mass transport and
convection Individual topics studied include parabolized Mavier
Stokes solutions for hypersonic viscous flows over blunt cones at
large angles of attack, numerically mapped macroelements for
multiply connected flow fields, turbulence length scales in non
equiibrium flows, solution of the Falkner Skan equation by quasi
linearization exphicit finste element solution to transient convective
conductive heat transfer problems, and a finite element for a mild
singularity 1 lubrication PTH

AT79 20804 Hf 1/ least squares method for the Navier
Stokes equations R Glowmnski (Paris V1 Universite Parns Franee}
B Mantel J Periaux {Avions Marcel Dassault Breguet Awistions
Saint Cloud, Hauts de Serne France), and O Prronneau [Institut de
Recherche d’lnformatique et d’Automatique Le Chesnay Yvelines
France) In Numerical methods in laminar and turbulent flow,
Proceedings of the First International Conference Swansea, Wales
July 17 21 1978 London Pentech Press 1978
p 2942 8 refs Directron des Recherches et Etudes Techmiques
Contract No 77/140

A mixed finite element discretization scheme for the unsteady
Mavier Stokes equation 1s presented To discreize the time derwa
tve a3 fully implicit wvo step scheme {unconditionally stable) s
developed by a Sobolev space H(-1) least squares method The Stokes
problems are decomposed wnto scalar approximate Dirichlet prob
lerns The validity of a code based on this method was checked in
simulations of Couette flow and unsteady two dimensional flow past
a cylinder at low Reynolds number PTH
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A73-298086 Parabolized Navier Stokes solutions for hyper
sonie viscous flows over blunt cones at large angles of attack J D
Waskiewicz and C H Lewis {Virgimia Polytechnic Institute and State
University Blacksburg, Va) In Numerical methods in lasninar and
turbulent flow Proceedings of the First International Conference
Swansea Wales July 1721 1978 London
Pentech Press, 1978 p 55 67 8refs

Hypersonic viscous flowfield sclutons have been obtamned using
a parzbolized Navier Stokes (PNS} method for sphere cones at angles
of attack up to 38 deg A wiscous shock layer code (VSL2D) was
used to provide the necessary blunt body solutions Experimental
data at Mach 18 on a 10deg half angle sphenically blunted cone
model were used to test the predictions Experimental data mncluded
heat transfer and wall pressure distributions at a freestream Reynolds
number of 15000 per foot and mcidence angle of 10 deg Studies
were also conducted on a 7 deg half angle spherically blunted cone at
23 and 38 deg incrdence angle at freestream Mach numbers 22 8 and
258 at altitudes of 180 and 240 thousand feet to investigate the
effects of Mach number Reynolds number angle of attack and
computational pracedure Both explicit and implicit models of the
axial pressure gradient were studied for apphication under various
flowfield conditions Applcatihty of the PNS technique for wind
tunnel and free flight conditions is discussed {Author)

AT79 29840 The finite element method for turbomachin
ery analysis W G Habasht {Concardia University Montreal, Canada)
and E G Dueck (Pratt and Whitney Aircraft of Canada, Ltd,
Monireal, Canada} In Numencal methods in laminar and turbulent
flow Proceedings of the First Internatronal Conference, Swansea
Wales July 17 21,.1978 London Pentech Press
1978 p 689 695 7 refs

The present paper deals with the application of the finite
element method to incompressible and compressible potential flows
n the context of turbomachinery Recently proposed approaches to
the incompressible and compressible bladeto blade problems are
reviewed and a solutton 1s obtained which simphfies the existing
techniques and also improves their accuracy VP

A79 209859 Acoustic simulation of the flight wbration
environment D Sims Society of Environmental Engineers Journal
vol 181 Mar 1979 p 27 29 Research sponsored by the Mimistry
of Defence {Procurement Executive)

Acoustic simulation of the flight wibration enwronment s dis
cussed with emphasis on the components of the progressive wave
tube providing the most efficient use of the available acoustic energy
The noise generator 1s considered, noting that the siren currently m
use comprises four rotors arranged to chop the air flowing from a
plenum c¢hamber and exhausting through a sustable horn The test
section 15 taken into account tndicating that the main requirements
of the section are to contain the pressure fluctuations evenly around
the test specimen with miimum loss through the walls, and to
minimize the occurrence of standing waves Acoustic termunation s
deseribed, showing that reflection of acoustic energy from the ter
munation of the progressive wave tube 18 prevented by prowiding an
acoustically absorbent surface to the medent sound waves The
horns system designed to couple the siren to the progressive wave
tube and the tube to the termination is examined as 15 development
work on the progressive wave tube system AA

AT79 29899 * # Operation and evaluation of the ternunal
configured vehicle mission simulator in an automated ternmnal area
metering and spacing ATC environment J A Houck (NASA
Langley Research Center, Hampton Va)} Surmmer Computer
Smmulation Conference Toronto Canada July 16-18 1979 Paper 8
p Srefs

The development of a mission simulator for use in the Terminal
Configured Vehicle {TCV) program 1s outlined The broad objectives
of the TGV program are to evaluate new concepts 1n airhorne
systems and in operational fhight procedures These evaluations are
directed toward 1mproving teerminal area capacity and efficiency,
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improving approach and landing capability in adverse weather and
reducing noise wmpact in the terminal area A descrniption 15 qiven of
the design features and operating principles of the two major
components of the TCV Mission Simulator the TCV Aft Fhight Deck
Simulatron and the Terminal Area Asr Traffic Model Simulation, and
their merger to form the TCV Mission Stmulator The first research
study conducted in the Misston Simulator 15 presented along with
some prehiminary results SD

ATO 29900 * # Venfication and validation of the NASA Ter
minal Gonfigured Vehicle's /TCV/ Wind Analysis program using
real trme digrtal smulation J E Dieudonne (NASA, Langley Re
search Center, Hampton Va) Summer Computer Swmulation Con-
ference, Toronto, Canada July 16 18, 1979 Paper 8p

NASA s Terminal Configured Vehicle {T-CV} program has been
estabhshed to develop and evaluate aircraft and flight management
technology that will benefit conventional takeoff and landing opera
tions m the terminal area To this end a process whereby estimates
of longitudinal [ateral and vertical winds are obtamned using the
present complement of sensors onboard the TGV arrcraft (8737 100)
15 developed The results of the simulation expenment to verify and
validate the TCV B737 Data Mergng and Wind Analysis program
have shown that the wind analysis algorithms are correct and that
very satisfactory estimates of all three wind components are obtained
even 1n the presence of adverse atmosphenc conditions and realistic
measurement noise In realistic worst case conditions, wind compo
nent errors of the order of + or 2 Oknots longitudinally +or 05
knot laterally and +or 1 0 knot vertically are to be expected S D

A79.20935 # Access, fares frequency Effects on arport
traffic. R de Neufwille {MIT Cambridge Mass ) and C R King {Port
of Oakland, Ozkland Calf) ASCE, Transportation Engineertng
Journal, wvol 105 Mar 1979, p 109125 30 refs Research
supported by the Unwersity of Califormia

In an effort to improve the understanding of the variations of
the loads on arports and thus to make it possible to desigh aitports
more appropriately, an investigatton was conducted regarding the
effects of airport access, and of airkine fares and frequency on airport
traffic Specifically, a case study of the Texas intrastate awr markets
was carried out 1 which closely spaced changes in each of these
factors provided a situation as close to a controlled experiment as
one 15 likely to find 1n transportation GR

A7 29972 # Deterrination of the suitabihity of soils for
the construction of dirt runways (Okreslante przydathosel gruntow
do projektowania lotniskowych nawrerzchm gruntowych) F
Kazmierczyk and B Tymkiewicz (instytut Techmczny Wojsk
Lotniczych Warsaw Poland) Techmika Lotnicza r Astronautyczna,
vol 34 Feb 1979 p 22 23 In Polish

A7929973 ¥ Information systams in civil aviation {Informa
tyka w lotmictwie cywilnyml A Gruszeck: {Centralny Zarzad
Lotnictwa Cywilnego Poland) Techrirka Lotnicza 1 Astronautyczna,
vol 34, Feb 1979, p 24 28 I[n Polish

The paper deals with orgamzational and functional aspects of a
commerctzl aviation computerized system (and tts backup facthties)
currently bemg constdered for installation 1n Poland to meet the
aviation requirements over the period ending in 1985 A structural
diagram of the computerized system i1s discussed VP

A79 30011 Environmental symergism and simulation
resin matrix composites L McKague (General Bynamics Corp Fort
Worth, Tex )} In Advanced composite materials - Environmental
effects Proceedings of the Symposium Dayton Ohio, September
29, 30, 1977 Philadelphra, Pa  Amernican So-
ciety for Testing and Matenals 1978 p 193 204 13 refs Research
sponsored by the General Dynamics Carp

Recent investigations have shown that absorbed moisture lowers
glass transition of epoxy restn more than indicated by currently
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accepted models The resulting glass transibion value hmits supersonie
service conditions This himitation results because exceeding glass
transition causes the ‘thermal spike effect’ and greatly reduces the
strength of graphite epoxy These circumstances are reviewed and
uvsed to show the importance of realisucally simulating arfield
humidity and flight temperatures during testing A new economical
approach 1s descnibed for simulating realistic humidittes for large
structures {Author)

A79 30012 Mossture-altered  wviscoelastic  response of
graphitefepoxy composites F W Crossman, R E Maun, and W J
Warren (Lockheed Research Laboratories, Palo Alto, Calif) In
Advanced composite matenials  Enwironmental effects Proceedings
of the Symposum, Dayton, Ohio, September 28, 30, 1977
Philadelphia, Pa, American Society for Testing
and Materials, 1978, p 205 220 15 refs Research supported by the
Lackheed Missiles and Space Independent Research Program
Results of experiments to avaluate the degree of moisture
induced swelling and plasticization in T300/934, T300/5209
GY70/338 cornposites are described Swelling was found to be a
nantinear reversible function of equilibrium moisture content
Out-of plane swelling was several times larger than in piane transverse
swelling n the unidirectional composites Equilibrium moisture
content was found to vary with exposure temperature as well as
hunmdity in the 339 and 5202 matnx systems The wa plene shear
properties were determined as a function of time temperature, and
equihibrtum moisture content and master curves of temperature and
moisture compensated modulus versus time were constructed for
each matenal Nonsymmetric cross plied lamtnates were employed to
study the alteration of residual stresses in T-300/5208 and GY70/330
as a function of temperature and moisture content The level of
residual stresses measured for a given equilibrium motsture content
was found to be a function of the temperature at which the moisture
was absorbed {Author)

AT79 30155 Surface current injection technigues - A theo-
retical investigation K S Kunz, B W Torres, R A Perala, J M
Hamm, M L Van Blaieum and J F Prewitt {Mission Research
Corp Albuguerque N Mex ) (JEEE, DNA, NASA, and DOE,
Annual Conference on Nuclear and Space Radration Effects T5th,
Afbuquerque N Mex July 1821, 1978 ) IEEE Transactions on
Nuclear Science, vol NS 25, Dec 1978 p 1422 1427 7 refs
Contract No N60921 77 C0117

A theoretical study was undertaken to see whether significant
Improvements were possible in surface current injection techniques
(SCIT) for simulating EMP induced aircraft responses |ts specific
objectives were to determine the feasibility of quality simulation
with SCIT, to wdentufy promising configurations and to specify
practical requirements for implementation Past attermpts at directly
injecting currents on aircraft surfaces have met with hrited success
However SCIT remamns attractive because of low cost and portabil
ity The theoretrical approach employed the three dimensional,
finite difference code THREDE reported by Holland {1976} It was
faster and cheaper than experimentation The tnvestigation shows
that the SCIT approach to EMP aircraft simulation using the proper
configuration can provide a quality simulation while maintaining
portability and low cost GR

A7930174 # Design of a typscat aeronautical structure from
carbron resin composites (Progettazione d1 una tipica struttura aero
nautica in carboresina) P Cerreta G De Mita, S Mignos, V Renta,
and N Sarcinelli {Aertalia Sp A Naples, Italy) [ASMECCANICA
and Assoctazionie Meridionale o Meccanica Convegno Nazionale sui
Materiali Compositi, 3rd Mitan, ftaly, May 11 13 1978 ) Meccanica
ttaliana vol 14 May 1978, p 55 62 8refs In [talian

The design of a spoiler fabricated from carbon fiber reinforced
plastic 1s discussed Three design possibilities for the spoiler are under
investigation a version based on metal spoiler design and using metal
supports a design ehrmnating the usual fongeron and metallic
connecting elements, and a version manufactured by a technique



which permits simultaneous polymerization of all the carbon fiber
reinforced plastic elements Particular attention 15 given to the static
thermal and fatigue praperties of the laminates JMEB

A79 30281 Determination of the flaw size in turbine
rotors by ultrasomics - A necessary reguirement for fracturs-
mechanics test evaluation {Fehlergréssenbestimmung an Turbinenldu
fern mit Ultraschall Ene notwendige Voraussetzung fur bruch-
mechanische Aussagen) H J Meyer W Prestel, D Heinrich
(Maschinenfabrik Augsirurg Nurnberg AT, Nurnberg West Germany}
In  Recent developments and special methods of NDT, European
Conference on Non Destructive Testing 1st Mainz, West Germany,
Apnl 24-26 1978 Proceedings Volume 1
Berhin Deutsche Gesellschaft fur Zerstdrungsfrete Priifung, 1978, p.
73-82 In German

A comparnson of the reflectivity and echo dynamics methods
shows that the echo dynamics evaluation provides better values even
in cases in which an ¢blique defect location and surface roughness
produce greater effects The described procedure was found to pro
wvide a useful analysis method It 15 sustable for manual and mechant
cal tests with electrontc data processing evaluation GR

A79 30323 Possthilities concerming the nondestructive
testing of composite matenals with the aid of holography {(Moglich-
kerten der ZiP von Verbundwerkstoffen mit Hilfe der Holographie}
R Schutze {Deutsche Forschungs- und Versuchsanstalt fur Luft und
Raumfahrt, Institut fur Strukturmechamk Braunschwerg, West Ger
many} In  Recent developments and special methods of NDT,
European Conference on Non-Destructive Testing, 1st, Mainz West
Germany Apnl 24-26, 1978 Proceedings Volume 3
Berlin  Deutsche Gesgllschaft fur Zerstdrungsfreie
Pritfung, 1978, p 681 688 In German
The problem of quality control and assurance in the case of
fiber reinforced materials has become very important i connection
with the increasing employment of fiber reinforced plastics for
supporting structures v the areas of light construction and aircraft
design It has been found that holographic terferometry s

particularly surted for the nondestructive testing of components ~

made of composiie materials An application of this method makes it
possible to recognize n components made of fiber reinforced
materials clearly all weak and defective locations which have an
effect on surface displacements The testing procedure used can be
based on double-exposure or real tima holography GR

A79 30376 Researches on awr cooled high temperature
turbine Chofu Japan National Aerospace Laboratory 1878 665 p
In Japanese and

English
The papers report on experimental and analytical studies of
methods of achieving efficient blade eeoling in high temperature gas
turbine engines Indiwidual topics studied nclude film cooling by
njection from multirow holes analysis of thermal stresses and creep
life of blades under natural convection cooling and film cooling,
experiments on film cooling with injection through holes near the
leading edge two dimensional cascade tests of an air cooled turbine
nozzle and small deviation method for evaluating the effect of
cooltng air on air cooled wrbine performance PTH

A7930377 # The effect of slot configuration and arrange
ment on the characteristics of jet flow H Nishimura, H Usw, §
Inoue, and F Mimura In Researches on atr cooled high temperature
turbine Chofu Japan, National Aerospace
Laboratory, 1978 p 221 234 In Japanese with abstract in Englhish
{NAL TM 195)

In order to obtain high loading of jet engine turbine blades the
use of slotied blades 1s being studied This paper reports on an
expenimental investigation of the influence of slot configuration and
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arrangerment on the characteristics of jet flow issuing from the slot
past the awrfoil surface FTH

A7930378 # Considerations of cooling method of turlune
blade from wview points of thermal stress and hfe K Sakata and K
Takahara {National Aerospace Laboratary Tokyo, Japan) {Theoretr
cal and Apphed Mechames, vol 25 1977 p 627636) In
Researches on air cooled kigh temperature  turbine
Chofu Japan National Aergspace Laboratory 1978
p 253 263 7 refs
The effectiveness of pure convection cooling and film cooling
with convection cooling of turbine blades was studied on the basis of
thermal stress caleulations for two simphfied models a flat plate
madel and a cireular tube model Calculations show that film cooling
15 a very efficient means for increasing creep rupture hfe of
high temperature blades as compared with pure convection cooling
The thermal stresses are reduced because of the low temperature
gradient across the model material PTH

A7230379 ¢ A two dimensional cascade test of anm air
cooled turbine nozzle T Yoshida K Takahara, and H Nouse
{National Aerospace Laboratory Tokyo, Japan} In Researches on
air cooled high temperature  turbine Chofu,
Japan Mational Aerospace Laboratory 1978 p 395 403

An experimental nvestigation was made of the aerodynamic
and heat transfer performance of an air cocled nozzle cascade for a
Fugh temperature turbine Dimensionless blade surface temperature is
kept at a high level by effective impingement and convection cooling
These results were compared with a numencal calculation and an
analag simulation test and good agreement between them was
found {Author)

A7030380 # An analytical method of evaluating the effect
of coolingarr on aircooled turbine performance utilizing the
small deviation method A Yamamoto, K Takahara and H Usw
In Researches on  aw cooled high temperature turbine

Chofu Japan, National Aerospace Laboratary 1978
p 577-599 13 refs In Japanese, with abstract in English (NAL-TM
323}

Thus paper presents a simple analytical method for ar cooled
turbine performance utihzing the small deviation method The new
method has many advantages the most outstanding of which 15 the
capathty of calculating the effects of cooling air on vanous
parameters of turbine performance n a simple manner Various
functional relationships including cooling air flow rate and change of
flow path area etc are denived for the two stage turbine employed as
the example turbime The method was also compared with avatlable
experimental data on single-stage turbrnes The companson showad
good agreement {Author)

A79 30397 * # Tungsten fiber remforced FeCrAlY A first
generatiors composite turbine blade material D W Petrasek E A
Winsa, L J Westfall and R A Signorelli {NASA, Lews Research
Center, Cleveland Ohio) American Institute of Mimng Metallurgreal
and Petroleum Engneers, Annual Meeting 108th New Orleans, La
Feh 1822 1979, Paper 27 p 20 refs

General and composite turbine bladg matenal requirements are
examined to identify a specrfic tungsten fiber reinforced superalloy
{TFRS} having i addition to strength, the desired cornbmation of
other matenal properties needed in turbine blades Experimental
data indicated that a thorated tungsten fiber reinforced FeCrAlY
matrix composite should have the stress rupture creep tensile
fatigue and impact strengths requived for turbine blades operating
from 1250 to 1370 K Fabrication and design concepts are developed
to demonstrate the feasibility of fabricating a hollow TFRS turbine
blade at reasonable cost AA
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A79 30448 Unique environmental test facilities at Orlando
Chwision of Martin Marietta Aerospace J A Roy {Martin Manetta
Aerospace, Orfando Fla ) Journal of Environmental Seiences vol
22 Mar Apr 1979 p 1721 Grefs

The environmental test facilities at Martin Marietta Aerospace
Orlando division are described, considening the Simulatton and Test
Laboratory (STL), and Conflow Test faclity, and the Advanced
Centnifuge facihty The STL develops evaluates, and venfies per
formance of a vartety of arrborne guidance and fire control systems
through {1} the Maninthe Loop system, testing and evaluating
human factors, {2} the Ground Based Laboratory, replacing stmula
tton with actual flight components, {3} Radar Guidance Laboratory,
{4) All Weather Test Laboratory and (5) Heliport Flight Laboratory
The Conflow facility, consisting of such subsystems as booster
transition ssmulation and aerodynamic heating simulation, provides 3
ground test capability for the integrated tesbing of mussile systems
using aw breathing propulsion systems The Advanced Centrifuge
faciity offers earth stable testing to 250 gin addition to brute force
testing of 272 kg packages to 400 g AA

A7930474 # Numencal solution of a body propeller combn
nation flow including swirl and comparisons with data J A Schetz
{Virginia Polytechnte Institute and State University Blacksburg, fa )
and S Favin {Johns Hopkins University Laurel Md ) Journal of
Hydronauties, vol 13, Apr 1979 p 4651 21 refs Contract No
NO0017 72 C 4401

A numerical procedure based on the full Navier Stokes equa
tions as apphed to the flow near a body/propeller system 1s
developed The flow 5 assumed axisymmetric and the unsteady
equattons of motion are cast in terms of a stream function one
vorticity component and the peripheral veloaty The vortcity
equation and the penpheral momentum equation are solved by an
alternaung difference 1mplicit technique and the Paisson equation
for the stream function s solved by direct matnx reduction The
propelier 18 modeled as an actuator disk and the dwect simulation of
a given actual propeller 1s considered in detail Turbulent transport 1s
modeled by an integrated turbulent kinetic energy equation with a
simple extension to represent the effects of swirl Detaled compan
sons with wind tunnel measurements at x/D = 2 show a good
prediction of the axial velocity but an underprediction of the swarl
level 1t 1s concluded that a more refined turbulence model
incorporating a better representation of the effects of swrl 1s needed
An improved turbulence model can be easily incorporated into the
overall calculation procecure when one becomes avallable  {Author)

A7930480 # An elementary explanation of the flutter
mechamism with active feedback controls H Hornkawa and E H
Dowell {Pninceton University Princeton, N J) Journal of Asrcraft
vol 16 Apr 1979, p 225232 11refs

An elementary explanation of wing flutter suppression problems
with active feedback control 15 made using a standard root locus
technique The object of the study Is to obtain insight into the
control of converging frequency flutter such as the classical bending
torsion flutter of a wing The model analyzed 15 a twe-dimensional,
typical section airfoil with pure gain feedback of the mamn wing
motion In this simple system stability boundary solutions are ex
pressed 1n a closed form and valuable mformation 15 obtained for
various kmds of feedback signals The results for an exploratory
example are discussed The analysis of this example using MNissim’s
energy method 15 also attempted {Author}

A7930481* §# An experimental study of a jet issuing from a
hfting wing H M McMahon and D L Antam {Georgia Institute of
Technology Atlanta Ga) Journal of Awrcraft, val 18 Apr 1979 p
275281 15 refs Grant No NsG 1257

An expenimental program was conducted to determime the be-
havior of a round turbulent jet 1ssung from a lifting two-dimensional
wing mn crossflow The jet was located at 65% wing chord on an
NACA 0021 airfoll fitted with a 30% chord NACA 4415 flap The
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flowfield assocrated with the jet was surveyed extensively with direc
tional pressure probes to determine [ocal velocity vectors and pres-
sures for three different values of Lift coeffictent at jet effective
velocity ratios {square root of the ratio of the jet dynamic pressure
to the freestream dynamic pressure) of 4 6 and 8 Data describing
the jet centerhne and the path of the contrarotatrng vortices accom
panying the deflected jet are presented and compared with similar
data for a round jet issuung from a large flat plate The spacing and
strength of the vortices are calculated using a simple vortex model
previously proposed for the flat plate case The results show that the
penetration of the Jet and the vortices increases signifrcantly with
increasing hit for the range of test parameters covered in the study
The calculated vortex spacing and strength also show an increase
with lift {Author)

A7930482* ¥ Arrcraft wake flow effect and honzontal tail
buffet C Hwang and W S Pi {Northrap Corp Hawthorne Calif )
Journal of Awcraft val 16, Apr 1979 p 282 284 Contract No
NAS2 8734

Ag part of a program to investigate the fluctuating pressure
distribution and response behavior of a fighter aireraft in transonic
maneuver, an F 5A scale model has previously been tested i an 11 ft
transormic wind tunnel The model with a number of static and
dynamic pressure transducers imbedded in the lifting surfaces was
tested at vanous angles of attack up to 16 deg In this paper test
results of particular interest to wake flow and horizontal tail buffet
are described It 1s shown that the dynamic pressure data on the tail
surface at the spectfied flight conditions serve to determine the focal
dynamic loads They also influence the contral performance of the
arrcraft under maneuver conditions where buffet 1s encountered The
data presented demonstraie a number of contributing factors that
affect the tail dynamue pressures 1n the transonic regime SD

A79-30483 # Minimum landing approach distance for a sail
plane B L Prerson {lowa State University of Science and Technol
ogy Ames lowa) and | Chen Journal of Aircraft vol 16 Apr
1979 p 287, 288 € refs Research supported by lowa State Univer
sity of Science and Technology

An optimal control problem 15 formulated 1 which one seeks
the Iift coefficient time history that provides the shortest possible
landing approach distance for a saillplane under specified assump
tions and minimum speed and altitude path constrants imposed on
the problem The optical control problem thus formulated 1s solved
using a gradient projection algorithm whach incorporates conjugate
directions of search for rapid convergence The optimal trajectory 1S
determined and plotted against alutude The minimum landing
approach distance 13 1317 m and the optimal final time is 65 09 sec
Each peak on the opumal trajectory s associated with a near stall A
striking feature of the optwnal trajectory 1s its highly osciilatory
nature SD

A79 30484 # Very large vehitles To beor W H Arata, Jr
{Northrop Corp Los Angeles Calif } Astronautics and Aeronautics
vol 17 Apr 1979, p 2025 33 20 refs

Some of the concepts being studied for larga arcraft are briefly
discussed Concepts for conventional takeoff and landing arrcraft,
distributed load awrcraft wingn ground eifect aircraft, multiple
fuselages, the laminar flow control aircraft, nuclear powered tug
arr cushion landingsystem  awcraft  blimp helicopter combination,
and surface effect ships are mentioned PTH

A7930485 # Large vehicle concepts L W Naggle {USAF
Aeronautical Systems Div  Wright Patterson AFB Ohw) and C E
Jobe (USAF, Fhight Dynamics Laboratory, Wright Patterson AFB
Ohio) Astronautics and Aeronautics, vol 17, Apr 1979, p 2632
18 refs

The paper briefly surveys most of the very large vehicle concepts
examined by Awr Force Mavy NASA, and industry in recent study
efforts Some of these include a conventional amcraft capable of
carrying a 400 000 ib load over a range of 6200 n mu, a lamnar



flow control aircraft where siotted wing and tal surfaces provide
lanminar flow to 70% chord to conserve fuel nuclear powered aircraft
with active controls technology, sweptwing space distributed load
aircraft capable of carrying a millon pounds of pavload wing in
ground effect vehicles a power augmented ram/fwing in ground effect
vehrele, and the heavy hift airship PTH

A7S 30501 # Experimental and analytical investigation of
the effects of Reynolds number and blade surface roughness on
multistage axial flow compressors A Schaffler (Motoren und
Turbinen Union Munchen GmbH, Munich West Germany) American
Society of Mechanrcal Engmneers Gas Turbine Conference and
Exhubit and Solar Energy Conference San Drego Calif ,Mar 12 15,
1978, Paper 79GT2 8 p 9 refs Members $1 50 nonmembers
5300

The effects of Reynolds number and blade surface roughness on
multistage axial flow compressors were investigated experimentally
and an analytical wnterpretation of test results 1s presented A
three stage intermediate pressure compressor a3 five stage hugh
pressure compressor and two modules of a six stage high pressure
compressor were tested with different degrees of blade surface
roughness in an altitude test chamber to simulate vanous Reynelds
numbers It 15 found that at high altitude {Reynolds number befow
10 to the 5th) laminar separation occurs, resulting in reduced flow
and efficiency at intermediate  Reynolds number a turbulent
attached boundary layer and hydrodynamically smooth blade sur
faces are found and at high Reynolds number turbulent attached
boundary layer flow with hydrodynamically rough surfaces are
observed For rough blades the onset of hydrodynarnic roughness 1s
abserved at a relatively low Reynolds number {about 3 1 x 10 to the
5th) In the hugh Reynolds number regime, efficiency 15 dependeant
on blade roughness, and the maximum blade surface roughness
permissible for hydrodynamucally smooth boundary layer flow In
high pressure compressors 15 derived ALW

A79-30503 # Acoustics and performance of high-speed un
equally spaced fan rotors S Fun {National Aerospace Laboratory
Chofu Tokyo, Japan) Amerwcan Society of Mechanical Engineers
Gas Turbine Conference and Exhibit and Solar Energy Conference,
San Diego, Calif Mar 1215 1979 Faper 78GT 4 8 p 12 refs
Members $1 50 nonmembers, 5300 Research supported by the
Environmental Protection Agency of Japan

This paper describes an experimental measurement of the effects
of uneven blade spacing on the acoustic and aero thermodynamie
characteristics of high speed, high pressure ratio fan rotors at two
selected spacing configurations A test rig, consisting of inlet guide
vanes and transoruc rotor blades was employed to explore the
rechstributton of harmonic sound energy into a senes of multiple
tones of lower sound pressure level The measured data indicated
that a ten percent modulated rotor exhibited a six to eight decibel
decrease 1n the sound pressure level & compared with the orginal
first blade passage frequency harmomc Disadvantages in zerody
namie perfarmance resulting from spacing modulation were not so
unfavorable for the ten percent modulated blades However, with
five percent modulated blades serious deterioration in aerodynamic
performance was observed particularly near the blade tip section
which produced an unfavorable acoustic signature A calculation
method, assuming @ pulse event for each blade sound pressure,
provided agreeable results with the measured data {Author}

A79.30504 * ¥ Axial flow comprassor turming angle and loss
by nwviscid viscous interaction blade to blade computation E C
Hansen G K Serovy {lowa State Umiversity of Scence and Tech
nology, Ames lowa), and P M Sockol {NASA, Lews Research
Center, Cleveland Qhio) Amaerican Socrety of Mechanrcal Engineers
Gas Turbime Conference and Exhibit and Solar Energy Conference,
San Diego, Caltf Mar 1215 1973 Paper 79GT 5 7 p 27 refs
Members, $150 nonmembers, $300 Grants No NsG 3033 Ng
AF AFQSR-78 3609 Contract No F3361576 C 2090
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A method for computation of the flow field around ap arbitrary
airfoll cascade on an axially symmetric blade to blade surface was
developed which takes into account the development and separation
of the blade surface boundary layers and muxing in the wake The
method predicts the overall flmd turning and total pressura loss in
the context of an nvisaid viscous nteraction scheme The invisaid
flow solution 1s obtained from a compressible flow matrix method
The wviscous flow 15 obtamed from a differential boundary layer
method which calculates larminar transitional and turbulent bound
ary layers Provisions for the calculation of laminar and turbulent
separation regions were added to the viscous scheme The combined
myviscid viscous interaction scheme described yields resuits wiich are
quantitatively consistent with experimental data Thas suggests that
the physical basis for the interactive system 15 correct and justifies
continued exploration and use of the method {Author)

A79 30507 * ¥ Mean velocity and decay charaetenistics of the
guidevane and stator blade wake of an axial flow compressor B
. Lakshminarayana and R Dawvino {Pennsylvania State University Umi
versity Park Pa) Amerncan Society of Mechamical Engmeers, Gas
Turbine Conference and Exhint and Solar Energy Confererice San
Drego Cafif, Mar 1215, 1979 Paper 79GT 9 11 p 15 refs
Members $1 50 nonmembers $300 Grants No NsG 3012, No
NsG 3032
Pure tone noise blade row wibrations and aerodynamic losses
are phenomena which are influenced by stator and 1GV [inlet guide
vane) blade wake production decay and interaction wn an axsal flow
compressor The objective of this investigation 15 to develop a better
understanding of the nature of stator and |GV blade wakes that are
influenced by the presence of cenirifugal forces due to flow curva
ture A single sensor hot wire probe was employed to determine the
three mean velocity compaonents of stator and [GY walkes of a single
stage compressor These wake profiles indicated a varying decay rate
of the tangental and axial wake velocity components and a wake
profile sumielanty An anzlysis which predicts this trend has been
develaped The radial velacities are found to be appreciable in both
1GY and the stator wakes {Author)

A79.30508 # Augmented vectored thrust engimnes and the
problem of avording hot gas recirculation W J Lewis and R Hurd
{Rolls Royce Lid, Bnstol, England} Amerrcan Society of Me-
chamical Engincers Gas Turbine Conference and Exhibit and Solar
Energy Conference, San Diege Cahf, Mar 12-15 1979, Paper
79 GT 10 7 p Members, $1 50 nonmembers $3 00

It can be argued that the vectored thrust engine 15 one of the
best propulsion systems for V/STOL combat arrcraft The next step
15 to consider the problems to be overcome in integrating such a
powerplant into the airframe A entical installation 1ssue and one
which 15 not unigue 1o vectored thrust systems 15 that of hot exhaust
gas recirculation In this paper some of Rolls Royee s hot gas reair
cutatron experience 15 described covening in particular the creation
of a specialized recirculation test faciity and scme sample test
results The application of the results to a vectored thrust installation
15 discussed, together with some of the implications for the awrcraft
designer Finally some comments are made regarding the require
ments of other V/STOL propulsion systems to avold excessive hot
gas recirculation {Author)

A7930514 # Heat transfer to turbine blades, with specal
reference to the effects of mainstream turbulence A Brown and B
W Martin (University of Wales Institute of Science and Technology,
Cardiff Wales) American Socrety of Mechanical Engineers Gas
Tuwrbine Conference and Exhibit and Solar Energy Conference San
Diego, Calif, Mar 1215, 1979, Paper 79 GT26 12 p 62 refs
Members 31 50 nonmembers, $3 00

The mainly empirical criteria used to predict the boundary layer
behavior under the combined nfluence of velocity gradient factor
and sigruficant mainstream turbulence are reviewed and assessed by
apphcation to recently published blade heat transfer measurements
Indications are that under the conditions expertenced In gas turbine
engwnes the scale and frequency of mainstream turbulence may be as



A79-30515

important a5 1ts intensity n determining local heat transfer coeff)
cients round the blades {Author)

A79.30515 # Determination of heat transfer coefficients
around a blade surface from temperature measurements D K
Mukherjee (Brown, Boveri et Cie AG Baden, Switzerland) Amerr
can Socrety of Mecharnueal Engineers, Gas Turbie Conference and
Exitubit and Solar Energy Conference, San Diggo Calif Mar 12-15,
1879, Paper 796GT28 9p 12 refs Members 5150 nonmembers,
$300

To design cooled gas turbine blades heat transfer coefficients
around 1ts surface are required The calculated heat transfer data
under operating conditions 1 the turbing are often inaccurate and
require experimental verification A method 15 presented here to
determine the heat transfer coeffictents around the blade surface and
ny the coolant channels This requires measurements of the mamn
stream and coolant temperatures together with the outer surface
temperature cistribution at varying mass flows In order to conduct
these tests 1n a gas turbine test blades have to be specially prepared
allowing the variation and measurement of coolant rmass flow

[Author)

A79-30516 # Computation of supereritical compressor and
turbme cascades with a design method for transomc flows E
Schmudt {Stuttgart Unwersitat Stuttgart, West Germany} American
Society of Mechanical Engineers Gas Turbine Conference and
Exinbat and Solar Energy Conference San Diego, Calif Mar 12 15
1978, Paper 78 GT 30 7 p 15 refs Members, 31 50, nonmembers
$300

The development of supercritical cascades follows experience
with supercnitical single profiles In cascade arrangement strong
inter blade influences exist 1n the transonic region, so that adesired
pressure distrtbution starting from the contour shape 15 not easy to
realize. For these cases a desigh method has been developed in which
the boundary conditions can be prescribed 1n a simple and clear
mannar Thickness and deflection are not restricted, since the full
potentral equation 1s treated Variation of the axial veloeity density
ratio 1s provided for The solution by relaxation leads to short
computing times Envirenmental comparisons for turbine and com
pressor cascedes show the applicabiity of the method {Author)

AT930917 # Influence of freely rotating mlet guide vanes
on the return flows and stable operating tange of an axial flow fan
N Venkatrayulu and D Prithwi Ra) {Incian Institute of Technology
Madras Indwal American Soeciety of Mechamcal Engineers, Gas Tur-
brne Conference and Exhubit and Solar Energy Conference, San
Diggo Caltf, Mar 1215 1979, Paper 79 GT7-37T 6 p 10 refs
Members $150 nonmembers $3 00

This paper presents the results of experimental ivestigations on
the three-dimensicnal flow and performance charactenstics of a free
vortex axial flow fan rotor, with a freely rotating and braked inlet
guide vane row The influences of axial distance between the inlet
guide vane row and the rotor inlet, inlet guide vane setting angle and
shape partial omisston of guide vanes at the hub and tip regions on
the return flows have been studied and optimum axial distance and
setting angle that will improve the useful operating range of the fan
were determined Use of freely rotating inket guide vanes at hugh flow
volumes and braked tnlet guide vanes at fow flow coefficients re
sulted 1n a reduction of return flows and am increase of the stable
operating range of the axial fan rotor by more than 35 percent and
this combination has yielded higher efficiencies as well in the ex-
tended region of stable aperation {Author)

A79 30518 # An experrmental mvestigation of film cooling
on a turbine rotor blade R P Dring M F Blarr and H D Joslyn
(United Technologies Research Center East Hartford Conn)
Arnerican Saciety of Mechanical Engineers Gas Turbine Conference
and Exhibrt and Solar Energy Conference San Diego, Calif Mar
1215 1979 Paper 79GT32 7 p 14 refs USAF sponsored re
search

Results are presented for an experimental study of film cooling
on the rotor blade of a large scale {low-speed) model of a high-
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pressure turbine first stage Two coolant hole locations are consid
ered one at midspan and 10% axial chord on the suction surface and
one at owdspan and 16% axial chord on the pressure surface Both
surface flow visualization and local film cooling adisbatic effective
ness data are obtained Attention s given to a discussion of gualita
tive and quantitative differences observed batween the behavior of
film coolant on the suction and pressure surfaces of a turbine rotor
blade In particular the film coolant trajectories for each blowing
site are virtually unaffected by the coolant blowing rate and the
coolant to free stream density ratio SD

A79 30519 # Study of mean and turbulent velocity fields in
a large-scale turbine-vane passage D A Bailey {Umted Technologies
Research Center, East Hartford, Conn) .American Socisty of
Mechanical Engineers, Gas Turbine Conference and Exhibit and Solar
Energy Conference, San Drego Cafif, Mar 1215 1873, Paper
78 GT 32 8p 24refs Members $1 50 nonmembers $300

Laser Doppler velocimetry was used to investigate the secondary
flow in the endwall region of a large scale turbene tnlet guide vane
passage The mean and turbulent velocities were measured for three
different test conditions The different test conditions consisted of
variations in the blade aspect ratio and the nlet boundary layer
thickness or all three cases, a passage vortex was identified and its
development documented The turbulent stresses within the vortex
were found to be quite low in companson with the turbulence in the
inlet boundary layer {Author)

A79 30520 # The effects of coolant air inlet conditions on
the flow regqime betwgen a turbme disk and 1ts casing T Uzkan
{Bogazici University, Bebek Turkey) American Saciety of Mecham
cal Engineers Gas Turbine Conference and Exhubit and Solar Energy
Conference San Diwego, Cairf Mar ¥2-15 1979, Paper 78 GT-35 11
p 9refs Members, $1 50 nonmembers $3 00

A method to predict the performance of the incompressible
turbulent flow between a rotating disk and a parallel stationary wall
when there 15 radial outflow of ventilation air, s presented Using
this methed, the effects of the ventilation air inlet conditions on the
core rotation, on the radial veloeity profile development, on the
radial inflow rates on. the separation streamlines between outflow
and mflow regions and on the disk torque coefficient are calculated
and presented The method 15 general enough to calculate other
effects The important conclusions for the analysis of ventilation arr
inlet condittons are {1} the inlet radial velocity profile should be
skewed toward the stationary wall, to more effectively prevent radial
mflow, (2} the disk frictton can be decreased by increasing the
rotation of the ventifation air {Author)

A79-30521 * # Effect of rotor tip clearance and configuration
on overall performance of a 12.77 centimeter tip diameter axial flow
turbine. J E Haas {(USAF Aero Fropulsion Laboratory Wright-
Patterson AFE Ohio) and M G Kofskey {NASA Lews Research
Center Cleveland Ohio) Amerscan Society of Mechanical Engingers
Gas Turbine Conference and Exhibet and Sofar Energy Conference,
Sanr Diego, Calif, Mar 12 15, 1979 FPaper 79GT 42 & p 7 refs
Members, $1 50, nonmembers, $3 00

An extensive experimental investigation was made to determine
the effect of varying the rotor tip clearance of a 1277 cm tip
diameter, single stage axial flow reaction turbine In this nvestiga
tion the rotor tip clearance was obtained by use of a recess in the
casing above the rotor blades and also by use of a reduced blade
height For the recessed casing configuration, the optimum rotor
blade height was found to be the one where the rotor tip dameter
was equal to the stator tip diameter The tip clearance loss assocrated
with this optimum recessed casing configuration was less than that
for the reduced blade height configuration {Author}

A7930523 # Future tactical fighter requirements A pro
pulsion technology update G W Lind and T S Ervolina {Grumman
Asrospace Corp, Bethpage N Y ) Amercan Society of Mechanrcal
Engincers, Gas Turbine Conference and Extubie and Solar Energy
Conference Sen Diego, Calif Mar 1215 19789, Paper 79 GT-46 9
p SBrefs



A survey 15 presented of the progress and actiities undertaken
n pursiit of efficient supersonic cruise wrthine the constraints of
future tactical roles The developing roles of future tactical fighters
are outhined from the basic supersomic penetration mission to design
altemmatives such as STOL capability In each case the predominant
effect on the candidate propulsion dessgn process 15 to establish the
configuration which best resalves a solution in terms of the advanced
technology projections Each role whether directed foward high
Mach number cruise or hugh transonic maneuvering suggests a super
sonic cruise reguyement Sufficient wind tunnel tests are conducted
to indicate that propulsion technology when integrated properly,
can meet this cheallenge Stealth implications are part of the overall
propulsionfweapon systam tradeoffs sD

A79-30527 * # An approach to optimum subsomc nlet
design R W Luidens M O Stockman and J H Diedrich (NASA
Lewis Research Center, Clevaland Ohto) Amercan Socrety of
Mechanical Engineers, Gas Turbme Conference and Exiubut and Solar
Energy Conference, San Diego Calif Mar 1215 1879 Paper
79 GT-57 10p 21 refs Members, $1 50, nonmembers $3 00

The approach consists of comparing inlet operating require
ments with estimated inlet separation charactenstics to identify the
mgst critical inlet operating condimon This critical condition 15
taken to be the design paint and 15 defined by the values of nlet
mass flow free stream velocity and inlet angle of attack Ophimum
flow distributions on the inlet surface are determined to be a high
flat top Mach number distribution on the inlet lip to turn the flow
quickly into the inlet and a low flat bottom skin friction
distribution on the diffuser wall to diffuse the flow rapidly and
efficiently to the velocity required at the fan face These optimum
distributions are then modified to achieve other desirable flow
charactensstics Example applications are given Extension of the
method 15 suggested {Author)

A79 30528 # Internal aerodynamics and heat transfer prob
lems associated to film cooling of gas turbines E Le Grives J J
Micolas and J Genot {ONERA Chatillon sous Bagneux Hauts de
Seine Francel Amernican Scetety of Mecharncal Engmeers, Gas
Turbine Conference and Exfubrt and Solar Energy Conference, San
Diego Calef, Mar 1215, 1979 Paper 79 GT-57 13 p 7 refs
Members, $1 50 nonmembers, $3 00 {ONERA TP no 1979 16)
With a wiew to collect data of interest for the computation of
temperature and stress distributions In turbine disks and blades the
main features of these convection processes are nvestigated A
description of specially devised test nigs afferding adequaie similitude
of Reynolds or Mach numbers and of coolant to mam stream
temperature ratios s given atlong with the experimental methodology
used in steady state or transient wind tunnel operation Attention 15
given to heat transfer through multthole parts of turbine arfoals,
zerodynamics of flows within perforated ducts, and heat transfer
over a perforated wall Experrmental data are discussed relative to
the desired accuracy for heat transfer prediction for ar cooled gas
turbines except for the effects of rotation SD

A7S-30653 * # Thermal structural mussion analyses of ar
cocled gas turbing hlades A Kaufman and R E Gaugler [NASA
Lewis Research Center, Gleveland Qhio) American Society of Me
chanical Enginesrs Gas Turbine Conference and Exhibit and Solar
Energy Conference San Dicgo, Caltf Mar 1215 1973 PFaper
72GT 19 11 8refs

Cyclic temperature and stressstrain states in cooled turbine
blades were calculated for a ssmulated mussion of an advanced tech
nolagy aircraft engine TACTI (three dimensional heat transfer) and
MARC {nonlinear structural analysis} computer programs were used
to znalyze tmpingement cooled awfeils, with and without leading
edge film coohing Creep was the predominant damage mode particu
larly zround film cooling holes Radially angled holes exhitated less
creep than holes normal to surface Beam type analyses of all
impingement cooled awrfolls gave fair agreement with MARC results
for iittal creep {Author}
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A79 30655 * ¥ High freezimg-point fuels used for aviatian tur
hine engmes A Friedman {(NASA Lews Research Center Cleve
land Ohio) American Society of Mechanical Engineers Gas Turbme
Conference and Exhibit and Solar Energy Conference San Diego,
Cahf Mar 12 15 1979 Paper 79 GT-7471 12p 21 refs

Broadened specification aviation fuels could be produced from a
greater fraction of crude source material with improvements n fuel
supply and price These fuels particularly those with increased final
hoiling temperatures, would have higher freezing ternperatures than
current aviation turbime fuels The higher freezing point fuels can be
substituted i the majority of present commercial fhghts since
temperature data indicate that 1n flight fuel temperatures are relative-
ly mild For the small but significant fraction of commereial flights
where low fuel temperatures make higher freezing point fuel use
unacceptable adaptations to the fuel or fuel system may be made to
accommaodate this fuel Several techmques are chscussed Fuel heat
g 15 the most promising concept One simple system design uses
existing heat rejection from the fuel lubncating ol cooler another
uses an engine-driven generator for electrical heating Both systems
offer advantages that outwetgh the obvious penalties {Author}

A79 30557 * # The Advanced Low Ermusstons Catalytic
Combustor Program Phase | - Description and status A J Szanszlo
{NASA Lews Research Center, Cleveland Ohio} American Society
of Mechanical Engineers, Gas Turbine Conference and Exinbit and
Sofar Energy Gonference San Diego Caltf Mar 12 15 1979 Paper
78 GT-192 11 p 22 refs
The Advanced Low Emusstons Catalytic Combustor Program 13
an ongoing three phase contract effort with the primary objective of
evolving the technology required for incorporating catalytic combus
tors into advanced arrcraft gas turbine engines Phase |15 currently in
progress At the present teme, analytical evaluation 15 bewng con
ducted on advanced catalytic combustor concepts including variable
geametry, with thew known inherent potenutial advantages of low
level potlutant emissions, widened combustion stabifity limits, and
reduced pattern factor for longer turbine life Phases {1 and 11 will
consist of expernimental evaluation of the most pronising concepts
{Author)

AT9-30558 * # Experimental evaluation of the effect of inlet
distortion on compressor blade vibrations J F Lubomski {NASA
Lewis Research Center Cleveland Qhio) American Society of
Mechantcal Engineers Gas Turbine Conference and Exfubit and Solar
Energy Conference, San Diego Caftf , Mar 12 15 1979, Paper 15p
7 refs

Compressor rotor strain gage data from an engine test canducted
with an inlet screen distortion were reduced and analyzed The data
were compared to results obtained from the same engine without
inlet pressure chstortion to deternine the net effect of the distortion
on the vibratory response of the compressor blades The effect of the
distortion was found to be tmost promment in the first three
compressor stages with the rotor speed establishing the periad of the
complex wave and, consequently, the frequencies of all the higher
engine order excitations At ceriain speeds it was observed that the
complex pressure wave had the frequency content to exeite 3
number of modes simultaneously although the overall magmtudes
were small and well within allowable stress mits AA

A79 30559 * ¥ Effect of flight loads on turbofan engine per
formance deterioratron E G Stakolich (NASA Lewis Research
Center, Cleveland Chio), A Jay, E S Todd {Urited Technologies
Corp Pratt and Whitney Aurcraft East Hartford Conn), P G
Kafka and J L White (Boeing Commaercial Asrplane Co, Renton,
Wash } American Society of Mechamcal Engineers, Gas Turbine
Conference and Exhibit and Solar Energy Conference, San Drego,
Caltf , Mar 12-18 1979, Paper 21p

A sigmificant percentage of high bypass ratio turbofan engine
performance detenigration 1s caused by an increase in gperating
clearance between fan/compressor and turbine blades and their outer
arr seals These increased clearances result from rubs induced by a



A78-30560

combination of engine power transients and awrcraft flight loads An
analytical techrique for predicting the effect of quasi steady state
arrcraft flight loads on engine performance detenioration has been
developed and 15 presented Thrust aerodynamic and inertia loads
are considered  Analytical results are shown and compared to actual
engine test experience {Author}

AT7930560 * F The GATE studies - Assessing the potential of
future small general aviation turbine engines W C Strack [MASA,
Lewis Research Center, Cleveland Ohio} American Socrety of
Mecharical Engineers, Gas Turbine Conference and Extribit and Solar
Energy Conference San Deego, Cahf Mar 12 15, 1979 Paper 22p
Four studies have been completed that explore the opportuni

ties for future General Awviation Turbine Engines {GATE} in the
150 1000 SHP class These studies forecasted the potential impact of
advanced technology turtane engines in the post 1988 market 1dent

fied important arcraft and mussions desirable engine sizes engine
performance and cost goals Parametric evaluations of various engine
cycles, configurations design features and advanced technology ele

ments defined baseline conceptual engines for each of the :important
missions dentified by the market analysis Both fixed wing and
halicopter aircraft, and turboshaft turboprop and turbofan engines
were considered Key technology areas were recommended for
MNASA support in order to realize proposed improvements  {Author)

A7930580 # Rolls Royce Adowr T Ford Awcraft Eng:
neering vol 51, Mar 1879 p 25

The Rolls Royce Adour engine avalable with and without
thrust augmentation by afterburning 1s dizcussed Design features are
considered, noting that the fuel control system operates basically by
throttle lever position througn combined shut off and throttle valves
with the control amplifier hmiting the exhaust gas temperature
Improved versions are taken into account including the Mk 804
where increased thrust is provided by operating at higher engine and
afterburner temperatures Owerhaul and maimntenance are examined
ndicating that by adopting module exchange the restriction of a
single time between overhauls for a complete engine 1s removed A A

A79-30581 # Aurcraft engine emssions are under continutng
surveillance £ F Mortwer {International Civil Avration Organiza
tion, Air Mavigation Bureau Montreal Canada) Aireraft Engineer
mg, vol 5T, Mar 1979 p 68

Surveillance of aircraft engine emissians by ICAQ 15 discussed
Basic pollutants and awcraft pollution are considered noting that
airports 0 general do not have a significant adverse impact on the air
quahty in the surrounding region The concern with the effects of
pollution in the siratosphere is taken nto account, indicating that
latest research suggests the possibiiity that exhaust emissions nght
be increasmg ozone, rather than destroying it Programs of 1CAQ are
mentioned AA

A7930582 # Agrodynamtes of engine air intakes M N D
Welte and W Schrudt Aurcraft Engrneering vol 51 Mar 1979 p 9
10

Intenswve preliminary technological work 15 being carried out in
the Federal Republic of Germany on the develepment of 2 new
tactical combat arcraft A project for expanding and improving the
knowledge necessary for the design of engine air tntakes 1s described
The basic proklem 15 to find an engine air intake makmng possible
good flying performance and charactenstics for a future supersonic
combat arcraft at transomc flyng speeds and ensuring good
acceleration capabilities in the high supersonie range The project
consists of a theoretical part where calculation methods for handling
intake flows are developed, and an expernimental part where testing
equipment 15 developed and designs of intakes are tried out The
present model 15 being tested with the aid of 150 static pressure holes
on the fuselage and air intake for total pressure measurements at 125
potnts 10 the compressor entrance plane AA
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A79-30583 # Design to cost and Agrospatiale s Atreraft Divi
sion A Etesse {Societe Nationale Industrielle Aerospatiale Aurcraft
Dw  Paris, France) Awecraft Engineering vol 51, Mar 1979 p
2325

The Aerospatiale design for optimum cost method derived from
the design-to cost control method and intended for new civil aircraft
programs, 15 discussed The method offers a new approach to the
problem of cost and selling prices w that 1n addition to 1ts analytical
aspects and the systermatie analysis of all costs it allows efficient
colleboration at each stage in the project between the different
departments involved n the program Studies for the new A200
arcraft were conducted by applymng the method and the results have
shown to be favorable AA

A79-30608 # Approximate analysrs of strake wings at low
speeds S K Chakrabartty and B G Basu (Indian [nstitute of
Technology, Kharagpur Incha) AJAA Journsl, vol 17, Apr 1978, p
432 434 7 refs

A method 15 proposed for the analysis of flow past strake wings
when there 15 separated flow present An approximate approach 1s
taken where slender wing theory 15 used for the separated flow on
the forward highly swept part [strake) the upwash field from this
then being fed into hfting surface theory Attention is restricted to
strakes having straight leading edges, so Brown and Michael s {1955}
separated flow theory can be applied A computer program was
developed to find the vortex strength destnbution chordwise and
spanwise load distnbution and the overall characteristics of the
wing Good agreement of numerical with experimental results for
three different wings at varrous angles of attack was obtamned PTH

A7930610 # Subsonic base pressure fluctuations B A
Merz {USAF, Institute of Technology, Wright Patterson AFB, Chio)
AlAA Journal, val 17 Apr 1979, p 436438 &5 refs Research
supported by the Enuil Buehler Fund and Rutgers University

The base pressure fluctuations on an axisymmetric blunt based
body at subsonic speeds were investigated in tests conducted over the
entire subsonic Mach number range in a special wind tunnel that was
free of support mterference The magmitudes of the fluctuations were
found to be significant and increased with increasing Mach number
Magmitudes batween 120 dB and 150 dB were observed An average
frequency and Stroubal number were found to decrease with
increasing Mach number Average frequencies between 1000 Hz and
2000 Hz were observed whtle Strouhal numbers were between 0 05
and05 PTH

AT79-30644 Some TIG welding applications n the aero-
space industry J G Anderton In TIG and plasma welding
Abington, Cambs, England Welding Institute,

1978 p 2226
Examples of TIG welding applicattons in the aerospace industry
are discussed together with a review of the menits of the TIG and
plasma processes using both continuous and pulsed techniques for
the praduction of butt welds The production of pressure vessels,
nvolving the use of forgings, spinnings, pressing and deep drawings
1s considered noting that the majority of applications are carrred out
using manual or sen mechanized TIG technrques The production of
motor cases and assoctated hardware 15 taken into account indicating
that TIG techriques are preferred for the fabrication of aluminum
pipework while the plasma process 1 regarded as an alternative
method for the production of tubes by the helical route AA

A7930680 # Study of some charactenistics of helicopter
rotor operation on the basis of a numercal experiment {lzuchenie
nekotorykh osabennoster raboty nesushchego wintz chislennym
ekspenimentom) S M Belotserkovskn, V A Vasin and B E
Loktev Akademna Nauk SSSR, Doklady, vol 244, Jan 11 1979 p
312 315 7 refs In Russtan

The present analysis deals with such special modes of rotor
operation as sudden braking during axial descent sudden rapid



changes in altitude in the upward and downward directions amd
hover or longitudinal fhight, in the presence of the ground effect
Some characteristics of operation under such conditions are dents
fied for a two-bladed rotor with ngid flat rectangular blades VP

AT7930784 # Low profile polarzation cage for VORS
antennas H O Berner (Standard Elektmk Lorenz AG Stuttgart
West Germany} Electrical Communucation vol 53 no 4 1978, p
286 300 7 refs
The polarization cage used for the VOR $ system s only half
the height of the first generation cage which was unwieldy and a
hazard to aircraft because of its height During in flight tests, both
the 1 and 2 element antenna verstons have been proved virtually to
elimnate vertical field components at the 20-deg design elevation
{Author}

AT9-30922 The development of high hft  single-
component airfoil sections J L Kennedy and D J Marsden
{Alberta, University Edmonton, Canada) Aeronautical Quarterly,
vol 30 Feb 1979 p 343 359 16 refs

A single element wing section has been tested in a wind tunnel
to study the effects of camber near the trailing edge on the lft
coefficient Significant gans tn Lift coefficient are possible f the
veloeity at the trailing edge on the upper surface of the wing section
15 increased Constderable amounts of rear loading at the trailing edge
are needed to increase the upper surface tratling edge velocity, such
rear loading, however, affects potential flow pressure distributions
Nevertheless, large amounts of rear lcading resuft 1in higher hift
coeffictents than ever previgusly recorded for single element wing
sections JMB

A79 30923 The effect of chordwise flexability on the hit
of a rapidly accelerated airfoldl J Katz and D Weths {Technion
Israel Institute of Technology, Haifa, Israel) Aeronautreal Guarterly,
vol 30 Feb 1979 p 360-370 12 refs

The effects of finite chordwise flexibility on the development of
Irft on a rapudly started airfoud are studied This 15 a generalization of
the so called Wagner problem of unsteady aerodynamics It s found
that the lift vanes with time in a nonmonotonous fashuon 1ncluding
more than one extremum The hft at large times 1s found to be
lower the more flexible the foil Changes in the wake vortex sheet
are also discussed {Author)

A79-30932 #
Fupta In

Tokyo s new Narita arport  An tllusion K
Annals of ar and space law Volume 3
Toronte Carswell Co Litd Pans Editions A
Pedone 1978 p 121 132 10 refs
Narita airpart opened offically 1n 1978 after a seven year
delay, has been plagued by local opposition and has encountered
difficelties due to the chstance of the airport from Tokyo and the
high landing fees necessitated by the five billion doilar construction
investment A review of the decision process leading up to the site
selection shows a lack of concern for local interests and a failure to
consider the usefulness of offshore siting for future supersomic
services Problems related to jet fuel transportation to Narsta and
notse abatement 1n the airport vicirity also recewve gttent:on JMB

A79-30933 ¥ Responsibihties of French arr traffic contro!
{La responsabilite des services de la circulation aérienne en France)
G Guillaume {Conserl d Etat, Paris, France) In Annals of air and
space law Volume 3 Toronta, Carswell Co,
{ad, Panis Editions A Pedone 1978 p 133 141 18 refs In French

The limits of liability of the French air traffic contral system are
discussed General-principles governing compensation for damages
caused by the functioming of a public service are reviewed wrth
attention gven to both criminal and cwil actions The distinction
between damages for which awport authorities are liable and damages
for which the air traffic control service may be held responsible 1s
emphasized JMB
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A7930940 #F Problems of airports 1 the vicimty of foreign
states W Schwenk (Bundesmmnisterium fur Verkehr, Bonn, West
Germany} In  Annals of ar and space law Volume 3
Toranto Carswell Co Lid , Pans Editions A Pedone
1978 p 225 235 14 refs
Legal guestions raised by aiports situated near internatronal
borders are discussed, with special reference to Salzburg arport m
Austrra and Zunich awrport in Switzerland Among the problems
created by frontier airporis are obstacle clearance for the benefit of
the frontier awpert in the territory of the foreign country, noise
control over the foreign territory, and the necessity of overtlights on
the foreign cauntry during takeotf and landing Tn general, bilateral
agreements have been adopted to resolve these difficulties Interna
tional cooperation in air traffic services in the wicinity of frontier
arports 1s also considered JMB

A79-30941 # Considerations in local admunistration of air-
ports in Canada J J Smith {McGill Unwersity, Montreal Canada)
In Annals of air and space law Volume 3
Toronto, Carswell Co, Ltd, Pars, Editions A Pedone 1978 p
237 260 51 refs

Canadian arrport admimistration 1s at present almost entirely
under the jurischction of the national Department of Transport
Canadian agport admimstration 1s constrained by facts of geography
and population, and the national admnistration seems advisable in
maost cases Mevertheless, possibihties for effective local adminsstra
tion exist at Toronto, Vancouver and Winmpeg Arguments for local
airport admumstration at these locations are supported by reference
to manitime parzliels the British Arports Authonty the Aeroport de
Paris Kansas City International Asrport, and the Metropohtan
Nashville Airport Authority JMB

A7930943 # Wake turbulence and the jurnbo jets - Whose
responsibility, pilot or controller F M Troncoso (Fiddler Gonzalez
and Rodriguez, PR) and A B Feldman in Annalsof arr and space
law  Velume 3 Toronto, Carswell Co  1id,
Paris Editions A Pedone, 1978, p 269 285 72 refs

Case law regarding the wake turbulence danger for small arcraft
operating near Jumbo Jets s reviewed One of the questions arising in
the cases studied 15 whether the controller has a duty to provide
wake turbulence warnings, or whather 1t 15 the pilot 5 duty to avoid
the vortices A finding of wake turbulence does not necessardy mean
that the Government bears responsibility for neghigence the determ
nation of duty and proximate cause 15 essential to the resolution of
the cases JMB

AT79 31021 The European transonic wind tunnel project
J P Hartzuiker and R J North {Mationaal Lucht en Ruimtevaart
laboratorium, Amsterdam Netherlands) In 1ICEC 7 Proceedings of
the Seventh International Cryogeric Engineering Conference,
London England July 4-7 1978 Guldford
Surrey England [PC Science and Technology Press Ltd 1978, p
322 330 8 refs
In 1978 four European nations agreed to cooperate In
developing a large transonic high Reynolds number wind tunnel
which would use cold N2 gas as the test medium A test section size
of 195 m x 165 m is envisaged A continuous fan drive would
provide runs with 10 periods of data acquisition each lasting 10 sec
a typical day could yield four runs Cryogenic engineering problems
related to the construction of the wind tunnel are also considered
JMB

AT79-31029 # Fatigue data on a variety of non woven glass
compasites for helicopter rotor blades J W Davis and G J
Sundsrud (3M Co, Industrial Specialties Div, St Paul Minn} In
Renforcing the future Proceedings of the Thirty-fourth Annual
Conference, Mew Orleans, La Januvary 30 February 2 1979

New York, Society of the Plasties Industry Inc,
1979,p 15F 110 16F 5



A79-31039

A series of thirty alternating stress versus cycles to failure (S N}
curves have been developed for a number of the raw material
variables i nonweven glass fiber reinforced epoxy composites These
variables include glass type glass fiber finish glass fiber suppliers,
fiber bundle size, and resin studies Both an all unidirectional O deg,
and a bias, + or - 45 deg orientation were used n the tensiie tensile
fatigue tests The S-N curves indicate differences in the reproducibii
ty and data scatter in the two onentations studied The O-deg
orentaion gave greaier scatter in data than the + or 4Gdeg
orentatton OF the two orentations used the + or - 45deg
orientation gave greater spread between the varables being studied
The variation between the poorest and best matenials tested was 85%
There were stgnificant differences noted due to glass fimish, fiber
bundle size and resins rn this study {Author)

A7331039 # The development of a cure cycle for C-10
phthaloeyanine graphite fiber ftber composttes R Y Tingand H €
Nash {US Mavy, Naval Research Laboratory, Washington D C) In
Reinforcing the future Proceedings of the Thirty fourth Annual
Conference, New Orleans La Januwary 30 February 2, 1978
Mew York Society of the Plastics Industry, Inc,

1979, p 22F11022F 6 12refs
Phthalocyanine resins, because of thewr high glass transition
temnperature and superior thermal stability are being evaluated for
potential high temperature applications as matrix matenals n
composites for advanced V-STOL awrcraft Processes for producing
umdirvectional prepreg tapes with graphite fiber reinforcements were
successfully developed Techniques including differential scanning
calorimetry and therrnal gravimetnic analysis were used to obtain
sufficient information about the prepreg matenial prior to laminate
fabrication In situ dynamic diefectric analysts was also carried out to
monitor the cure of composite samples during the press cycle The
results of these studies are presented and discussed {Author)

A7O31T121* Advanced air transport concepts J K Mollon
{NASA, Langley Research Center, Aeronautical Systern Div,
Hampton, Va} ALAA Student Journal, vol 17, Spring 1979, p
1216 6 refs

The concepts of lammar flow control, very large all wing
aircraft, an aérral relay transportation system and alternative fuels
which would enable large improvements 1n fuel consérvation n air
transportation 1n the 1980 are discussed Laminar boundary layer
control through suction would greatly reduce skin friction and has
been reported to reduce fuel consumption by up to 29% Distributed
load awrcraft, 1n which all fuel and payload are carmied in the wing
and the fuselage is absent, permit the use of lighter construction
maigerials and the elimiation of fuselage and tart drag Spanloader
aircraft with laminar flow control could be used in an aeral relay
transportation system which would employ a network of continuous-
v flying liners supphed with fuel, cargo and crews by smaller feeder
arrcraft Liquid hydrogen and methane fuels denved from coal are
shown to ba more weight efficient and less costly than coal derived
synthetic jet fuels ALW

A79.31143 # Faallity for studying the action of unsteady
supersonic gas streams on the blades of a plane cascade (Ustanovka
dha ssledovanna vozdeistvma nestatsionarnoge  sverkkhzvukovoge
potoka gaza na lopatka ploskor reshetkt) B J Buryshev and A G
Navroisku Problemy Prochnost: Feb 1979, p 8587 7 refs In
Russian

A79-31157 Computers on the awhner fhight deck. M
Hirst Fhight Internatronal vol 115, Mar 31 1979, n 984-286 989

Design and airline applications of microprocessors are discussed
Anatogue and digital systems, used in microprocessors are compared
noting that the first employ continuous signals while the latter, sets
of pulses to represent numerical values The memory and the
processer components are reviewed, together with a description of
the programming procedure The [nertral Nawigation System, feeding
steering data directly to the autopilot, 1s considered, as 1s the Flight
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Management System, whose equipment stores a program representing
the areraft’s perfermance tables and 15 wired to receive data from
varipus arrcraft sensors the fuel system, and the crew The data bus
concept, used mn the newest airline standard avionics equipment
designed to exchange information 1s examined AA

A7%-31170 A review of tail rotor design and performance
C V Cook (Westland Helicopters Ltd, Yeowil, Samerset, England)
Vertica, vol 2,no 34, 1978 p 163 181 23 refs

Over the last 8 to 10 years a great deal of research and
development has gone into the improvement of tal rotor perfor-
mance and design Meodern tail rotors have improved thrust/power
ratigs possess better handhing charactenistics are highter simpler and
more robust than thewr predecessors This review attempts to
summarize the major areas of improvement over the [ast decade and
makés some suggestions on future requirements {Author)

A7931171 Development of linear and non linear hub
springs for two-bladed rotors J M Drees, L W Dooley and B L
Blankenship (Bell Helicopter Textron Fort Worth, Tex } (European
Rotarcraft and Powered Lift Aircraft Forum, 3rd Arx-en Provence,
France, Sept. 79, 1977 } Vertica, vol 2 no 34, 1978 p 199215 @
refs
Advanced two bladed roter systems may have hub springs for
improved control and stabulity The paper will discuss the results of
early tests with locked out flapping hinge (very stiff hub spring),
followed by the introduction of metal torsion hub springs culminat
ing m recent flight tests with linear and neonlinear elastomeric hub
springs The elastomenic hub springs have demonstrated enhanced
handling qualities and reduced pilot workload 1mproved low-g
eapability, and increased center of gravity range with httle degrada
tion 1n fuselage wibration or rotor component life The paper
concludes with speculations concerning the feasibility of the most
simple of all rotor systems the bearingless two-bladed rotor
{Author)

A79-31172 Advanced technology applied to the UH 60A
and § 76 helhcopters W F Paul and R Zincone {United Technolo
gies Corp, Sikorsky Aurcraft Div, Stratford Conn) (Eurepean
Rotorcraft and Powered Lift Aircraft Forum, 3rd Aix-en Provence,
France, Sept, 7-8, 1977 ) Vertica, vol 2, no 34 1978, p 233 263

The US Army Uubty Tactical Transport Helicopter was
designed to climb vertically at a rate of 450 ft/min at 4000 ft with a
full load and to cruige at 150 kt Reliability and maintenance
requirements for the helicopter led to such innovauve design
concepts as the elastomeric rotor the beanngless tal rotor the
titaniuem spar blade, digital electronic stick force augmentation and a
modularized mamn transmission  Crashworthiness festures included an
energy absorbing landing gear designed to meet a 42 ft/sec vertical
landing empact Many of these design mmnovations have also been
apphed to the development of a lght helicopter intended for
conveyng personnel to offshore oil installations JMB

A7931173 VTOL arrcraft optimal state space tracking
control € R Guy (Aeronautical Research Laboratonies Melbourne
Austraha) Vertrea, vol 2, no 34 1978 p 265 274 12refs

Contrel laws for a jetiit VTOL awcraft automatic tanding
systemn are synthesized using hinear optimal control theory applied in
the tracking mode Only the low speed and touchdown regions of the
flight envelope are considered A mathematical model representmgy
the dynamrc fhght behavior of the Short SC1 aircraft 1s used in the
study and a suitable landing fhight path for this vehicle 15 outlined A
brief review of optimal control theory s gqiven followed by the
formutation of the state equations The performance criterton 15 then
constructed and the controller design procedure dernonstrated
Results rllustrate that the control laws give excellent performance in
all planes - {Authar}

A79 31236 Tactical pilotless aivcraft - Do they really have

afuture C Bulloch /nterawvia vol 34 Apr 1978 p 335338
Configuration and tactical roles of pilotless arcraft are dis

cussed, together with a review of a Navy program projected to devise



a vehicle launchable in a taill sitting atttude from vessels not
otherwise equipped to handle aircraft There are three basic types of
milotless arrcraft (1) drones needing no human intervention after
launching {2} remotely piloted vehicles (RPVs} tracked and
controfled by an operator located near the forward edge of the battle
area, and (3} hybrid systems utiizing a planned mission pregram
together with remote pilotage for the launch and recaovery phases
The classic configuratton for drones and RPVs has been a small
awcraft or mussile shaped body powered by a turbojet engine with
57-770 kg thrust The vehicles are generally launched by a sohd
rocket booster technique and recovered by parachute Of the various
mulitary applications of the pilotless arrcraft battlefield surveillance,
saturation and harassment are the most important AA

A79-31237 Two versions of the F-18 in hot competition
J P Geddes Interavea, vol 34, Apr 1979 p 351 356

The A and L versions of the F 18 awrcraft are discussed The
current and potential markeung status of the F 18A s constdered,
noting that the producer may advertise 1t as a land based fighter The
F 18A 1s compared with the F 15 indicating that both have been
designed for lower hfe cycle costs than earlier fighters, with the
F-18A having more burltin avionie systems for the air to ground
attack role thzn the F 15 The marketing potential and the
configuration of the F 18L are described Structural and operational
parameters of the A and L versions are presented AA

AT79 31247 A caleulation procedure for three dimensional
teme dependent, inviseid compressible flow through turbemachine
biades of any geometry € Bosman and J Highton {Manchester,
Victoria University, Manchester, England} Journal of Mecharucal
Engneering Science, vol 21 Feb 1979, p 39 49 15 refs

A method for calculating three dimensional, time dependent,
nviscid, subsonic flow 1s presented Apphcation 15 made to flow
through the rotor of a small radwal nflow turbine and comparison
with conventional through flow calculations and experimental results
1s made The nature of the strong secondary flow e this rotar
indicates the probable inadequacy of the two dimensional caleula
tions which 1s confirmed by the companison {Author)

ATA-31388 Acceleration of unbalanced flexible rotors
through the critical speeds R Gasch, B Markert, and H Pfiitzner
{Berlin Techrusche Universitat, Berhin, West Germany) Journal of
Sound and Vibration vol 63, Apr 8, 1979, p 393-400 14 refs

The bending vibrational behaviour of a flexibie rotor with a
econtmucus mass distribution passing ts critical speeds under a
driving torque 15 consiclered 1t 15 shown that the (non linear}
equations of motion for an actual shaft can be formally traced back
to those of a Laval rotor In this way, the results for a Laval rotor,
which, m an earher publication by the authors, have been presentect
generally for constant load torque can be apphed to actual rotors
The system parameters of the Laval rotor merely have to be replaced
by the generalized parameters of the respective bending mades A
special study shows that the effect of the torsional flexibtiity of the
shaft on the bending vibrational behaviour is neghgible {Author}

A79-31380 On the balancing convergence of flexible
rotors, with special reference to asymmetric rotors Y Matsukara, M
Kiso, T Incue, and M Tomusawa (Mitsubishi Electnic Corp Central
Research Laboratory Amagasaki Japan} Jeurnal of Sound and
Vibratron, vol 63, Apr 8, 1979, p 412428 Grefs

It 15 desirable to be able to balance flexible rotors optimally
when making a set of several balancing compensations under
werkshop conditions, whare repetitive running conditions are not
always expected and errors in measurements easlly appear Con
vergent and divergent residual unbalances have been theoretically
predicted and expenmentally observed in a series of balancing
procedures 1n which the conventional balancing method for sym
metric rotors has been applied to that of asymmetric rotors, of which
the flexural rigrdrties on the two principal axes at the cross section
are not the same The convergence factor beta 1s proposed to make
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residuals converge and rapidly decrease In the proposed procedure,
beta times the estimated compensatory weight may be attached to
the rotor Beta may be scalar or vector and its magnitucle must be
smaller than unity The effectiveness of beta as a convergence factor
ts theoretically venified This concept of the convergence factor ina
balancing process 15 anzlogous to that of stabihization of feedback
loops In automate control systems and that of a convergence factor
1n 1terative methods of numerical caleuiation {Author)

A79-31486 # Engineer s handbook of flight and radio equip
ment of airplanes and helicopters {Spravochmik inzhenera po
aviatsionnomu 1 radiceleldronnomu oborudovaniu samoletov 1 verto
letovi V G Aleksandrov B | Bazanov A V Mawrov N |
Potiukov and § § Sukbanov Moscow lzdatel’stvo Transport 1972
408 p 42 refs In Russian

The handbook provides essential information on the operation,
monitoring, and repar of the fhght equipment and electronics of
aircraft Technieal data on flight control instruments life support
systems autopllots thavigation equipment electronic circuits air
craft leading, and cabin sealing are given A section on safety of
masntenance operations I1s included PTH

A79-31491 ¥ Flight dynarmics /2nd revised and enlarged
edition/ {Dinamika peleta f2nd revised and enlarged edition/} A M
Mkhitarian, P 8§ Lazmuk V § Maksimov, R A Mezhlumian L G
Totiashvih, and A G Baskakova Moscow, Izdatel‘stvo Mashinostroe
e 1978 424 p 90 refs In Russian

This 15 a textbook on fhight dynamics, covering the equattons of
motion of an aircraft, awrcraft trajectory calculations horizontal
flight, ¢hmb descent range and duration of flight cumvilinear flight,
takeoff and landing, longitudinal static stability and controliability
lateral static stabiity and controllabiity balancing of forces and
moments n steady curved flight, the general problem of stability
control, longitedinal disturbed motion, lateral disturbed motion
stability and control with automatic instruments and effect of
elastic strans of the structure on stzbihty and control Special
sections are devoted to stability and control 1n emergency situations,
flight dynamics 1n a disturbed atmosphere and special characteristics
of high angle of attack flight PTH

A79 31564 Construction and cahbration of pitot static
systems {(Konstruktion und Eichung der Pitotstatikanlagen) A
Dehm (Bundesamt fiir Wehrtechnik und Beschaffung, Munich, West
Germany) Zerischrift fur Flugwissenschaften und Weltraumior-
schung, vol 3 Jan Feb 1979 p 14-23 16 refs In German

The ntroduction of automatic altitude reports in connection
with a surveillance of the separation levels of acraft makes It
necessary 1o examine the performance of pitot static systems Error
calculations have shown that condstions at fhght altitude of 30,0600
ft are cnitical The reported investigation has the objective to show
constructive solutions for pitotstatic systems used for altitude
reports, taking into account the regulations which have to bs
satisfied by suitable pitotstatic systems Attention 1s given to
similanty relations the selection of the equipment, design and
construction details, aspects of error correction questions of
calibration and design and testing regulations GR

A79-31565 The consideration of the effect of winds in the
mechanics-of-fhight equations (Bericksichtigeng des Windemflusses i
den flugmechanischen Glewchungen) P Krauspe and J Klenner
(Braunschwerg  Technische  Universitat, Braunschweig  West
Germany) Zestschrift fur Flugwissenscharten und Weltraumfor
schung, vol 3 Jan Feb 1979 p 2328 9 refs In German

The flight characteristics of an awcraft can be significantly
disturbed as a result of air motions 1t has been found during the last
few years that low frequency changes in the wind characteristics can
produce considerable hazards for flight safety and must, therefore
also be taken into consideration A method reported by Brockhaus
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and Wust {1977} concerning the open loop compensation of wind
shear effects in low level flight appears particularly well swited for
such 2 consederation A description 15 presented of an approach
which simphfies the problems related to an implementation of the
considered method The approach makes use of the definition of a
direct Eulerian angle sequence between the zerodynamical and the
ar ax1s system GR

A79 31612 # Flying the Awre Arrow J Woodman (Lock
heed Aurcraft Corporation of Canada, Ltd, Ottawa, Canada)
{Canadran Aeronautics and Space Instrtute, Flight Test Symposium,
Winmipeg, Canads May 16, 1978 ) Canadian Aeronautics and Space
Journal, vol 25 1st Quarter 1979, p 116

The Awvro Arrow program, cancelled wn 1959 15 discussed
Design features of the Arrow Mk 1 arcraft are described including
such parameters as maxinum takeoff weight 69,000 Ib, maxmmum
speed Mach 2 and maximum angle of attack 15 deg The flight test
pragram phases are taken into account, noting that the last four ware
slated for Awr Force testing and evaluation The data acquistion and
handling system 15 considered, mdicating that 1t consisted of an
arborne multichannel recorder, a phono panel, an ostillograph an
arborne radio telemetry Iink and a mobile telemetry receiving
station  Also considered are the performance specifications for the
Arrow Mk 2 under ICAQ siandard atmaspheric conditions AA

AT7S-31613 # A NASA imtiatve for general aviation - The
general aviation airfoil design and analysis service G M Gregorek K
D Korkan, and R J Freuler {Ohuo State Umiversity, Columbus
Chto) (Canadian Aeronautics and Space Institute, Anpual Generaf
Meeting, Winnipeg, Canada, May 16, 17, 1978 ) Canadran Aeronau-
tics and Space Journal, vol 28 Tst Quarter 1979 p 3442 7 refs
The NASA inttiated General Aviation/Asrfoil Design and Analy-
sis Center {GAJADAC) at the Ohio State Unwversity s Aero Astro
Research Laboratory (AARL) s discussed Capabilities are con
sidered, inclucing the AARL computer system used extensively in
on hine, realtime, nteractive data acquisition/reduction, and the
library of computer codes developed for and by NASA Service
experience 15 taken into account, noting that {1} expert help may be
drawn in from AARL as required {2) as semor GA/ADAC staff are
assigned part tume to the NASA sponsored part of the service thewr
efforts may be expanded to support industry sponsors as necessary,
and {3) the nterest 1n new arfoils 1s quite bugh with groups such as
the Experimental Auwrcraft Assoctation, thus some mechanism must
be set up to serve this segment of aviation AA

A79-31691 # Estimate of the nose immunity of a dauble
FSK modem in communications channels wath fading (K otsenke
pomekhoustoichivosts modema s DFRM 2 v kanalakh sviazi s
zamiranuami}) V' K Reshemkin and O | Shchaev Radrotekhnika,
vol 34 Jan 1979, p 66-69 In Russian

Analysis of the noise rejection charactenstics of a dual FSK
modem n channels with fast and slow signal fading events Error
probabilities are given for various signal fading rates and systemn base
values Test comparisans are made with an FM modem for a
simulated short wave channel T

A79-31716 Experimental investigatcon of the endurance
of airplane fin sections in acoustie foading L E Matokhmuk, lu M
Golovaney V G Samokhin | A Kashchuk B K Karpenko, and T
Z Elezova {Akademna Nauk Ukranskor SSR, Institut Problem
Prochnostr Krev Ukramian SSR) [Preblemy Prochnostr July 1978
p 117-120) Strength of Materials vol 10 no 7 Mar 1679, p
860 863 Translation

The acuustic endurance of rudder fin sections differing 1n the
arrangement of the ribs was studied at acaustic loads between 142
and 150 dB, varying the frequency from 120 to 200 Hz Symmetric
attachment of the ribs to the skin 1s shown to greatly improve
acoustic resistance VP

A79 31888 Automating prevailing vistblity J T Bradley
M Lefkowitz and R Lewis {NOAA Nauonal Weather Service
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Sterhing, Va) In Conference on Weather Forecasting and Analysis
and Aviation Meteorology, Silver Spring, Md , October 16 19 1978
Preprints Boston Mass , American Meteorologt
cal Society, 1978, p 332 338 Q refs

Technigues wsed for deteromning averages and data sampling
rates for sensor prevailing visibifity (PV} are described While these
averages are developed using a specific sensor type the techmques
are generahized and would apply to most vistbility sensors Attention
15 given to the results of tests at Patrick Henry International Awrport
Newport News, Virgimiz and to a comparison of these results with
earlier data from Dulles International Awport, Chantdly Virgima [t
15 shown that the wideograph, although having limited sampling
volume (13 cu ft} samples a relatively large volume compared to
other types of wisibifity sensors currently on the market The
observed averaging times of 6 10 min generate the best compromise
between smoothing to remove short-term sampling or temporal
fluctuations and speed to respond to the general trend of aciual
visibaltties  Sensor derived PV has only fairr agreement with human
visibility at both airports most probably due to human hmitations
and differences between human and automated concepts of observ
ng 5D

A7931901 ¥ Modeling helicopter  flight  dynames
{Modelrovane dinamuki vertoleta v poletel L M Berestov Moscow
lzdatel stvo Mashinostroenie, 1978 159 p 16 refs |n Russian
Principles of simulating helicopter flight on the basis of a model
of the helicopier as a control object are developed Equations for the
coefficients of the equations of motion of g helicopter are denved
Simplified equations for lonoitudinal motion are obtained, and
expressions for the zeros and poles are denved A similar analysis for
lateral motion s also given Principles of atrhorne simulation are then
developed for the case when the number of control channels of the
arrborne laboratory equals the number of degrees of freedom and
when 1t 15 less PTH

A79.31802 # =~ Awviation centrifugal pump equipment /2nd
revised and enlarged edition/ (Aviatsionnye tsentrobezhnye nasosnye
agregaty /2nd revised and enlarged editton/) A [u Polinavskn and
L B Leshehiner Moscow lzdatel'stvo Mashinostroenie 1978 216
p 28refs In Russian

The baok sets farth basic design prninciples for awrcraft centnf
ugal pumps The discussion covers pumps dnven by electric motors
pumps drnven by air turbines pumps with hydraulic drive, and
pumps with mechanical drive from the awrcraft engine Considera
trons for the rational choice of pump type are discussed Special
attention 15 devoted to the high altitude characteristics of pumps,
overload capacity of pumps operation of pumps under conditions of
weightlessness, and sealing methods for aircraft pumps PTH

A79-31911 Prospects for reducing the fuel consumption
of civil arcraft G G Pope (Royal Aircraft Estabhishment Fam
borough, Hants, England) In Energy and aerospace Proceedings of
the Anglo/American Conference London England, December 57
1978 London Royal Aeronautical Society,
1979 21 p 10 refs

An outhne 15 provided of technological advantes that will
contribute to the reduction of fuel consumption Attention s
concentrated mainly on advances being made wn the UK The
emphasis 15 on developments that can be exploited in the generation
of awcraft which will succeed the more recent of the transport
arcraft types now 1n service and those which will reach the airfines in
the early 1980s Advances in powerplants are exammed along with
developments n aerodynamics, taking snto account advences in
design techmques, experimental facilities, wing tip design drag
reduction and lammnar flow control Attention 15 also given to
materials and structures, active control technology and operational
considerations GR

A70-31912* # The NASA Asrcraft Encrgy Efficiency pro-
gram J M Klineberg {NASA Wastungton DC) In Energy and



aerospace, Proceedings of the AnglofAmerican Conference, London
England, December %7, 1978 London, Roval
Aeronauticzl Society 1979 19p

A, review 1s prowded of the goals, objectives, and recent pragress
in each of six aircraft energy efficiency programs aimed at improved
propulsive, aerodynamic and structural efficiency for future trans
port arrcraft Attention 1s given to engine component Improvement,
an energy efficient turbofan engine advanced turboprops revolu
tionary gains 1n aerodynamic efficiency for aircraft of the late 1990s
larmunar flow control, and composite pnmary aircraft structures G R

A7931913 # Awiation fuels from coal J Gibson (Natonal
Coal Board London England) In Energy and aerospace Proceed
ngs of the Andlo/American Conference London England
December 5 7, 1978 London Royal Aeronaut
cal Society 1879 16 p

Although the ultimate aviation fuel may prove to be lhquid
hydrogen produced from water by elestrolysis using nuclear power,
there are powerful arguments to continue to use hydrocarbon fuels
and as much as possible of the infrastructure associated with them
In effect, the objective must be to bridge the gap until rehance can
shift to nuclear based fuel and that 15 sull far off Attention s given
to the world fuel reserves, the demand for awviation fuel, the
principles of coal liquefaction conventional and unconventional
aviation fuels from coal coal hquefaction processes and possible
alternative strategies The current status and potential for awmation
fuels from coal are considered and the UK program on coal
liquefaction 15 discussed GR

A78-31945 # The cost situation 1n the material mammtenance
of ennil aviation atreraft (Die Kostensituation in der Materialerhaltung
zinnler Luftfahrzeuge] H Groger (Deutsche Lufthansa AG Hambumg,
West Germany) In Material maintenance costs for flying systems in
the utilization phase Symposium, Cologne, West Germany March
29, 1979 Reports. Cologne, Deutsche Gesell
schaft fir Luft und Raumfahrt, 1979 18 p In German (DGLR
79 014)

In the present paper, an attempt 1s made to deptet the cost
situation in materral maintenance on the basis of some examples
typical for Buropean airlines Specifically the Lufthansa mairte-
nance routines for long-haul, medwm haul, and short haul arcraft
are diegrammed, along with the corresponding manfhour data VP

A79-31946 # Adaptation of the EMSG 2 to military aircraft,
using the Alpha Jet as an example (Die Adaption des EMSG 2 fur
mihtiinsche Luftfahrzeuge am Beispiel des Alpha Jet) G Frank
{Dornier GmbH  Germering West Germany] In  Material mainte
nance costs for flying systems m the utithization phase Symposium,
Cologne West Germany, March 29 1979, Reports

Cologne, Deutsche Gesellschaft fur Luft und Raum
fahrt, 1979 15p In German (DGLR 79 019)

The military engineering, and economi¢ demands placed on the
Alpha Jet weapon system require the manufacturer to sybmit an
economical materal maintenance concept The present paper deals
with the adaptation of an MSG (Maintenance System Gude)
developed from economical considerations by the civil aviation to
the Alpha Jet weapon system VP

AT3 31947 # ROD’ /Rehability on Demand/ as ap aid in
awrcraft mamtenance (‘ROD’ /Reliability On Demand/ als Hilfsmittel
2ur Luftfahrzeug Wartung) K Schurger {Deutsche Lufthansa AG,
Hamburg, West Germany} In Materal mamntenance costs for flymng
systems 1n the uwblhization phase, Symposium Cologne, West
Germany, March 29, 1979, Reports Cologne,
Deuische Geseilschaft fur Luft und Raumfahrt, 1979 4 p In
German {DGLR 79020}

ROD 15 a computer aided information and control system that
can be used effectively far trouble sheoting in vanous situations In
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the present paper, experience obtained with ROD over a period of
one and a half years i the field of arcraft maintenance 1s reviewed
The concluston 15 that ROD mcreases awcraft reliability while
reducing maintenance costs ve

A7931948 # Determination of inspection intervals for air
craft structures on the basis of fracture mechanics (Ermittiung von
Inspektionsintervallen  fur Flugzeugstrukturen mit Hitfe der
Bruchmechamk} W Geier {Messerschmitt Bolkow Blohm GmbH,
Murich, West Germany} In Material maintenance gosts for flying
systerns in the utihzation phasz, Symposium Cologne, West
Germany March 29, 1978, Reports Cologne,
Deutsche Gesellschaft fur Luft und Raumfahrt, 1979 11 p In
German {DGLR 79 021)

In the present paper, the Tornado Weapon System 1$ used as an
example to show how fracture mechanics can be applied to the
determination of structure nspection requirements In this approach
engineering judgement 1s replaced by a computational procedure
The respective rating system 15 diagrammed and the recommended
inspection intervals {flight hours) are established as a function of the
combined rating Finally, the inspection requirements are analyzed
from the viewpoint of two different design philosophies VP

A79-31949 # New test concepts and ther influence on
mamntenance {Neue Prufkonzepte und (hre Auswirkungen auf die
Instanghaitung) M Weyerer (Messerschmitt Bolkow Blohm GmbH
Ottobrunn West Germany} In Material mantenance costs For flying
systems n the utiization phase, Symposium Cologne, West
Germany, March 29, 1979 Reports Cologne
Deutsche Gesellschaft fur Luft- und Raumfahrt, 1978 22 p In
German (DGLR 79 022}

The two criteria which define the state are such operational
damages as wear and fatigue, and corrosion and aging of components
both of which depend on service time In the present paper these
errteria are used as a basis to discuss the factors which influence the
development of a test concept the integraiien of test systems into
the framework of the matenal preservation {mantenance] concept
the effects of the test concept on maintenance and some problems
associated weth the automation of test concepts For llusiration the
analysts 1s carrted out for the Tornado Weapon System VP

A79-31957 * Static evaluation of surface coatsngs for com
pliant gas bearings 1 an oxwdizing atmospherg to 650 C B Bhushan
and S Gray (Mecharucal Technology Inc, Latham NY) In
Metallurgical coatings 1978, Proceedings of the Fifth International
Conference, San Francisco, Cahf, Apnl 37, 1978 Volume 1
Lausanne Elsevier Sequoia S A 1978, p

313 331 17 refs Contract No NAS3 19427

Hard wear resistant coatings and soft low shear strength coatings
were developed for an air [ubricated compliant Jjournal bearing for a
future automotive gas turbine engine The coatings were expected to
function n either 540 or 650 C ambient Soft lubnicant coatings
were generally limeted in temperature Therefore emphasts was on
the hard wear resistant coatings The coating materials covered were
TiC, B4C Cr3c2 WC, §C, CrB2, TiB2 Cr203 AI203 Si3N4
Tribaloy 800 CaF2 CaF2 BaF2 eutectic, N1 Co silver CdO-graphite
and proprietary compounds The coatings on 1est coupons were
subjected to stalic oven screeming tests The test consisted of
exposure of material samples 1 an oven for 300 h at the maximum
temperature (540 or 650 C} and ten temperature cycles fram room
temperature to the maximum service temperature Op the basis of
the specimen examinations the following coatings were recom
mended for future wear tests TiC {sputtered}, Cr203 {sputtered)
SI3N4 (sputtered) CdQ and graphine (fused) Kaman DES {a
proprietary coating), CrB2 {plasma sprayed) Cr3C2 (detonation aun)
and NASA PS 106 {plasma sprayed) {Author)

A7932025 § Gas flow in nozzles {Techenna gaza v soplakh}
U G Prumov and G S Roshakov Moscow lzdatel'stvo
Moskovskogo Universiteta 1978 351 p 195 refs In Russian

The general theory of gas flow 1n nozzles 15 presented and some
of the current analytical and numercal methods of investigating



A79-32027

these flows are studied 1n detail The method of charactenistics and
shock capturing techniques for plane axisymmetric, and three
dimensional flows are considered along with methods for solving the
inverse problem for a nozzle Considerable attention s devoted to
asymptotic methods such as the method of sources and sinks
expansion n terms of the stream function, and the perturbation
method Questions 1n the design of subsomic and supersonic jet
engine nozzles are taken up Engineering methods for calculating
flows with reactions are presented including flows with nonequilibr;
um chemical reactions flows with oserdlating relaxation two phase
flows, and flows m the presence of a magnetic field Some
consideration ts also given to the charactenstics and design of annular
nozzles and swirling nozzle flows PTH

A79 32027 # Mathematical model and stability of a hydrau
hic servodrive with a fluidic throttle governor (Matematicheskaia
model” 1 ustoichwost  slediashchego gidroprivoeda so  strumo
drossei’nym regultrovamem} A | Bazhenov Awatsionnaia Tekh
nika, vol 21 no 4 1978 p 1115 In Busstan

In the present paper the hydrodynamc action on a flurdic tulbse
1s analyzed for varisus modes of servodrive operation The block
diagram of a hydraulic servodrive with a fludie throttle governor
including the feedback from the hydrodynamic action to the flurdic
tube 15 given and discussed The method of loganthmic frequency
characteristics 1nvalving the construction of a stability interface, 15
apphed to the solution of the stabiity problem and the problem of
self-osciliations in the system VP

A79.32032 ¥ Analog simulation and 1ts defining stmitarity
criteria 10 the analysis of supersonic flows past wings {Analogovoe
modelirovanie pn 1zuchenn obtekanna kryla v sverkhzvukovom
potoke 1 ego opredeliaushchie kritern analogi) R | Vinogradov
Aviatsionnata Tekhnika, vol 21, no 4, 1978 p 4348 5 refs ip
Russian

A79-32035 # A basic problem in the analytical desigming of
areraft gas turbine engines 1 (Osnovnaia zadacha analiticheskoge
proeictirovanna aviatsionnyih gazoturbmnykh dvigateler [} fu V
Kozheynikov V O Borovik V § lvanov V A Talyzn | N
Aghullin, and lu V Meluzov Awatsionnaig Tekhnika, vol 21, no 4
1978, p 68 74 [(n Bussian

It 15 propased 1o separate the problem of designing gas turbine
engings Into a number of marginal successively soivable problems
The problem of modeling and optimuzing the thermogasdynamic
parameters of the engine 15 termed the basic problem A solution of
the basic problem yields a set of wutial data for designing the
elements of a gas turbine engine The basic problem of analytical
design s formulated with allowance for the imnfluence of random
factors and the multimode nature of engine operation VP

A79-32038 # Selecting the geometrical parameters and loca
tion of the nose flap at the wing root profile of a swept wing on the
basis of wind tunnel data 11 (K vyboru geometricheskikh parametrov
1 polozhenia nosovogo shchitka na kernevom profile strelovidnoge
kryla po dannym trubnykh spytans 1} A 1 Matiazh V A Sterhn
Vv A Popov, V V lIsaev, and G A Cheremukhin Awastsionnara
Tekhruka, vol 21 no 4 1978 p 81 87 5 refs In Russtan

AT9 32040 % Modeling the sensitivity of a linear system to a
decrease in 1ts order by the method of infimtesimal transformation 1n
the problem of yaw control {Q modehrovanu chuvstuitel’nost
linemot sistemy k ponizhennu ee poniadka metodom infimitezi-
mal'nogo Preobrazovanna v zadache upravienna dwizheniem
ryskanra)l V G Paviov Awatsronnara Tekhnika vol 21, no. 4
1978 p 94 98 In Russizn

The method proposed for solving the problem of sensitivity to a
decrease 1n order of a linear system 1s based on the use of certan
concepts of the theory of contintious groups The idea is 1o imbed
the initial process Into a continuous set obtamed by transformation
of the nominal set and to use a lower order system a3 the initial one
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The set of processes corresponding to higher order systems s
obtamed by transformation of the inmitital systemm The method 1s
applied to the problem of yaw control It s shown that sensitwity 1s
well modeled by a continuous transformation group defined by the
Lie algebra of three basis operators VP

A79-32041 # The problem of empennage snap through {K
zadache o proshchelkivanu operennmal V' A Pavlov and § K
Chermkov Awatsionnasa Tekhntka, vol 21 no 4 1878 p 99104
B refs In Russian

A mathematrcal model 1n the form of a system of nonlinear
ntegrodifferential equations s derwed for aweraft rudder and
elevator umts A solution of thus systern of equations obtained by
the method of successive loads 15 shown to adequately predict the
conditiens for rudder and elevator failure VP

AT79-32042 # Electrification of woven and film materials
(Elektrizatsina tkannykh 1 plenochnykh matenalov) B G Popav V
N Baklygin, and | | Chistiakov Awatsionnaia Tekhmika vol 21
no 4,1978 p 105 111 In Russian

Attention 15 given to the process of alectric ¢harge accumulation
on woven or film type materizls contacting weth stilar matenals or
with metal surfaces The problem 1s examined from the wewpoint of
mimimizing accidental 1gnition of composite matenals by electric
sparks in the oxygen atmospheres of aerospace vehicles Data from
analytical and experimental studies are provided which relate the
charge accumulating at the surface with the properties of the
matenal and the bond strength of contact with another surface TM

A79-32046 # Creep calculatton for thinwalled structures
operating under unsteady heating and foading eonditions {K raschetu
na polzuchest tonkostennykh Konstruktsw pri nestatsionarnom
nagreve 1 nagruzhenn) WV G Shataev, lu A Kashiraziey, and A -G
Samartsev Awatsionnara Tekhnika vol 21 no 4 1978 p 130 132

In Russian
A method of designing for strength and nigidity 1s proposed for
arcraft structures {wings, fuselages) m unsteady creep operating
under time variable temperatures and loads It 1s assumed that the
cross sections of the structure do not deform, that the skin aperates
only in shear and the longitudinal members 1n tension and
compresston Creep calculation s carmed out 1n time steps The
solution obtained 1s ALGOL programmed for the M 222 computer
VP

AT79-32047 ¥ Calculation of wings of varizble sweep (K
raschetu kryl’ev peremennor strelovidnost)) N A Shelomov and N
A Gorozhankin Awatsionnara Tekhnika vol 21, no 4, 1978 p
133141 In Russian

A methad 15 proposed for calculating wings of variable sweep on
the basis of a model of a combwnational system, 1in differential
formulation The analysss 15 carred out for (partitions m the form
of} bevelled comical and cylindrical membrane shells located between
wing rbs, making use of Obraztsov and Qnanov s {1973) equidibrium
eguations of such shells v VP

A79-32051 # Effective ngidity of a thin walled beam (Ob
effektivnor zhestkosti tonkostennor balk) VA Pavloy Awa-
tsronnera Tekhmka vol 21 no 4 1978 p 151 165 {n Russtan

The analysis deals with the problem of determuning a certain
effective flexural nigidity in zones of constraned plane dislocations
{at cutouts etc ), where the law of 2 plane percentage elongation
distribution no longer holds and where formal determination of
rigidity 15 not possible Expressions for determining the effective
flexural nqdity of a thin walled arcraft element (rudder}) are
derved VP

A78 32052 # Appheation of a factorial interpalation
method to the analytical designing of arcraft landing gears {(Primene-
nie faktornogo interpoliatsionnoge metoda v zadache analiticheskogo
proektirovaniia posadothnogo ustrowstva letatel'nogo apparata) A



V' Svihn Awatsionnaiz Tekhmka, vol 21 no 4, 1978, p 155 158
In Russian

The method proposed in the present paper for solving the
synthesis problem for landing gears provides a means of calculating
the probability of finding the performance indices of a landing gear
within a prescribed region from the mathematical expectations and
dispersions of the performance indices These mathematical expecta
tions and dispersions are caleulated by an economical factorial
interpolation method which yields the statistical characteristics
within any accuracy desired VP

A79 32058 # Flow past a small aspect ratio delta wing with
vortex filament breakdown {Obtekanie treugol’noge kryla malogo
udlineniia s ‘razrushemem’ wikhrevogo zhgutal G A Cheremukhin
E A Truneva and E 1a Pwkin Avatsionnara Tekhmika vol 21, no
4,1978, p 162 167 9 refs In Russian

In the present paper the influence of changes in the vortex
structure of the near wake on the boundary layer flow and dyna e
charactenstics of a small aspect ratio delta wing s analyzed The
relationship between the state of vortex filament and the flow at the
wing surface 1s examined It 1s shown that vortex breakdown affects
appreciably both the pressure distnbution and the aerodynamic
behavior of the wing VP

A79-32085 # Stabiity and unbalance response of centrafly
preloaded rotors mounted in journal and squeeze film bearings E J
Hahn {New South Wales Unwversity Kensington Australia) ASME,
Transactions Journal of Lubrication Technolfogy, vol 101 Apr
1979, p 120128 14 refs Research supported by the Alexander von
Humboldt Stiftung and Australian Research Grants Committee

The unbalance response and stability of centrally preloaded
symmetric rigid rotors are investigated Steady state solutions for
unbalance transmissibihities, orbit eccentricity radn and stability are
presented Tor rotors running in hydrodynamie journal bearings and in
rolling element bearngs which are supported 1n squeeze film
bearings The Ocvirk and Warner approximations are used to evaluate
the fluid forces, rendering the data applicable to any length/diameter
ratio Both pressurtzed {2 pi film} and unpressurized (p1 film) oil
supply are considered Pressurization has a far reaching influence on
the steady stata behavior of both journal and squeeze film bearings
For unpressunized bearings conditions of multistable operation and
for stability are depicted The error involved in predicting vertical
bearing behavior by assuming an equivalent unicdirecttonal load equal
to the unbalance load 1s demonstrated For pressurized bearings
muitistable operation 15 eliminated, but both squeeze film and
journal bearings are unstable for most length/diameter ratios in the
absence of external radial stiffness The stabiizing effect of
superimposed external radial stiffness on pressurized bearings 1s
clearly demonstrated While pressurized journal bearings can run
stably, they are less suited than pressunzed squeeze film beanngs for
vibration isolation {Author)

A79-32158 Reconstructed flight contrel sensor signals via
Luenberger observers E Y Shapiro F L Schenk and H E Decarl
{Lockheed Calhformia Co Burbank Calf) (EEE Transacttons on
Aerospace and Efectromic Systems vol AES 15 Mar 1979 p
245 252 8refs

The feasibility of providing flight control systems with software
managed redundancy 1s wvestigated It 15 shown that sufficient
information can be extracted from awrcraft attitude sensors to allow
analytic reconstruction of the stability augmentation system [SAS})
sensor signals n the event of SAS sensor failures The sensor signal
reconstruction 15 performed i a determimstic setting by us$ing a
Luenberger observer A simple and efficient design procedure 15
presented based on Gopinath s work As an illustrative example the
proposed sensar signal reconstruction technigue 1s exercised on the
L 1011 awcraft lateral axis ngid body simulation It 15 shown that
with an accurate airframe model perfect reconstruction 1s feasible In
additian, 1t 15 also shown via simulation results that with imperfect
knowledge of the airframe model ({based on standard wind tunnel
data), the proposed reconstruction 15 accurate enough to have a
neghgible impact on the overall awreraft performance {Author)
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A79-32240

AT79-32164 Heading and speed errors for x, y tracking
filters F R Castella {Johns Hopkins University, Laurel, Md ) /EEE
Transactions on Aerospace and Electronic Systems, vol AES 15,
Mar 1979 p 284-287 b refs

Heading and speed errors are analytically determmned for
nonmaneuvering targets at the output of an x v tracking filter which
processes range and bearing measurements from a radar sensor in a3
track while scan (TWS) operation These errors are shown to depend
upon target range and speed, the angle between the radius and
velocity vectors, sensor accuracies, and tracking filter parameters
Depending upon the tracking filter implementation these errors may
also be a function of target bearing {Author}

A79-32180 High pawer UHF shde screw tuner for antenna
breakdown measurements C D Lunden and L L Oh {Boeng
Aerospace Co Seattle Wash) Microwave Journal vol 22, Apr
1579,p B4 86 92

A sensitive voltage breakdown detector system, using reflected
power that can instantly shut ofi the transmutter the moment
breakdown occurs sn the tested unit, 15 demonstrated The key to
successful use of the sensitivity 1s shown 10 be a low SWR tuner
which sets the pre-breakdown reflected power low enough to allow a
breakdown triggered decisron to be made by logie circuttry A
shide screw tuner based on the HP 805A slab line geometry was
found to meet this regurement for awcraft UHF transmitting
antenna application AA

A7332230 ¥ Aviation safety - Facts and fiction J R
Colwell {Guild of Air Pilots and Air Nawigators, Austrahia) Naviga-
tron {Australia) vol 5, Dec 1978, p 633642 Brefs

Awiation in Australia 15 compared with other countries, particu
larly the US, with emphasis on safety matters A figure 15 used to
measure major awhnes in terms of awcraft numbers widebody,
normal jet a5 well as turboprop and revenue passenger Kilometers,
showing that the Australian domesuc airlines in total have less
capacity than any of the eleven U S trunk carners Safety statistics
are examined ndicating that the US has the best record, with
Canada and Australia being second and third, respectively Domestic
arrhne fares i Australia are compared with those in the US,
showing that in Australia they are almost twice as expensive Various
US and Australian airports are considered in terms of operation
efficiency noting that the first are superior to the latter Suggestions
for upgrading the Sydney airport are presented AA

A79 32231 ¥ The new P3C Orion aircraft with the RAAF
P Hodgson (Royal Australian Aur Force Glenbrook, New Zealand)
Mavigation {Australia) vol 5, Dec 1978, p 694 704

The P3C Orion awrcraft, designed for maritime surveillance anti
submarine warfare, and search and rescue operations, 15 discussed
Arrcraft perfarmance 15 taken into account noting that maximum
endurance 1s 16 hours with cruise speed and maximum range being
at about 360 kts TAS and 6000 nms, respectively The functions of
the data processing systern, based on the operatton of a ecentral
digital data computer {the ASQ 114} are noted ncludmg control
hng symbology on the tactical and auxihary displays and recording
flight data for use later in flight as well as in post fhight analysis
Computer hardware and programs are considered as are the various
computer displays Navigation systems are described AR

A79 32240 NASA says FAA understates air crash risk
Serenca vol 204 Apr 27,1979, p 387 388

According to a draft reported by NASA the number of
near crashes of arrcraft of busy airports may be 12 times higher than
FAA estimates show The NASA report estimates a near midair
collision rate of 24 3 per milhon operations 1n terminally controlled
areas, as opposed to the FAA official figure of two per rmillion
operatrons The NASA estimate 15 based on confidential reports,
while reports filed with the FAA render participants subject to
prosecution  The effect of the NASA study on the FAA proposal to
extend ground control regulation of arspace is discussed JMB



A79-32241

AT79 32241 Up and away with OSRA Awatron Engmesr-

mg and Mantenance, vol 3, Mar 1979 p 1619
NASA's OSRA expenimental aircraft, regarded as the quietest jet
ever built and designed to demonstrate new forms of hft, is
discussed The man features of the wing are considered, noting that
the fixed leading edge flaps are blown by a mixed flow boundary
layer contral system with the trathng edge on either side of the
centerline consisting of two upper surface blowing flaps, a double-
slotted flap, and a drooped, blown aleron The Boundary Layer
Control and the Upper Surface Blowing techniques are described,
indicating that the first 1s apphed to the wing leading edge to delay
wing stall to higher angles of attack, and the latter 15 used for
converting a large portion of thrust to hft Lift capability s
examined, showing that the QSRA can safely operate at a hft
coefficient of 5 5 while mantaiming speed, angle of attack, maneuver
and go around chimb margins Also examined are approach angle and
acoustic performance Current status and future plans are reviewed
AA

AT79-32242 Landing gear overhaul survey Awation
Engineering and Mantenance, vol 3, Mar 1979 p 24-26, 28, 30

A survey of the landing gear overhaul market 1s presented
together with a list of orgamizattons which perform landing gear
overhaul on standard and wide body turboprop and turbofan
transport aircraft Market changes are taken inte account, noting that
while in prior years the majority of landing gear refurbished has been
from standard body ameraft, beginning this year wide body landing
gear will make up a larger percentage of the total overhaul market
The North American market 15 considered, indicating that the market
value of the overhaul shauld continue its present upward trend
increasing at a rate of 18% i 1980 Also considered 15 landing gear
research A A

A79 32243 Permanent magnet generators - Mext genera
tion in VSCF power systems Awatron Engineering and Marntenance,
vol 3, Mar 1979, p 33-35

Variable speed constant frequency (VSCF) generators are
reviewed, with emphasis placed an a new system, ustng rare earth
SmCo magnets, currently under development at Air Force’s Propul
sion Lab Advantages of the systermn over 1ts earller counterparts are
noted, as are such qualities of the rare earth magnets as extreme
resistance to demagnetization, and high magnetic energy storage
capability Projected testings are considered indicating that after
about 500 hours of endurance testing, erght mare systems will be
manufactured for flight testing on the A 10 AA

AT9 22244 KC 1355 get ‘heads up” research Awation
Engineering and Mamntenance, vol 3, Mar 1979 p 43 45

A new HUD {Head-Up-Display) systern developed at the Air
Force’s Flight Dynamics Laboratory in conjunction with Sunstrand
Corp s descnbed The system allows boom operators an tankers to
focus ther attentron on the refueling operation, while keeping tabs
on wital fhight data ssmultaneousty An electromechanical format 15
utized to generate symbology through a set of projection lamps
which shune through 2 stenci! of fiiter, with a sertes of images etched
onto the stencil Each of the 650 KC 135 arplanes operated by the
Aur Force may potentially be retrofitted with the new boom HUD 1f
tests conducted at Trawvis AFB, California, prove the viability of the
design AA

AT7332246 The EA 6B Weapon Systems tramer M
Shohat Miitary Electronics/Countermessures, vol 5, Apr 1979 p
50 52565, 79

The EA 6B Weapon Systems trainer largest and most complex
simulator procured by the Navy, s described The multicomputer
architecture ts considered noting that the fallure of one of the four
SEL 32/65 computers sharng a fourway memory does not
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termanate simulator availabihity The Electrontc Warfare {EW) System
1s taken intg account, indicating that the signal processing capabii
ties of the EW simulator are known to be in consonance with dense
electromagnetic environments up to 512 emitters per mission with
64 active emitters on hing The Digital Radar Landmass Simulators
subsystem simulating the EA 68°s APQ 129 search radar 15 exam-
ined as1s the Computer Generated Imagery system AA



STAR ENTRIES

N79-19891*f Nauona! Aeronautics and Space Administration
Langlev Research Center Hampton Va

TRANSONIC ASSESSMENT OF TWO DIMENSIONAL WIND
TUNNEL WALL INTERFERENCE USING MEASURED WALL
PRESSURES
Willlam B Kemp Jr
Vol 1 Pt 2

In 115 Advanced Technol Airfoll Res
1978 p 473 486 refs

Aval NTIS HC A14/MF AO1 CSCL 14B
A mathod 15 described for assessing wall interference 1n
two dimensional wind tunnels with better realism and accuracy
than 1s achieved with methods based on classical wall mterference
theory Measured pressure distrtbutions were imposed as
boundary conditions on 3 nonlinear transonic: form of the potential
equation to obtain an accurate computational reproduction of
the actual tunnel flow Wall induced velocity perturbations were
then extracted to yield both corrections to the tunnel test
conditions and a measure of the adequacy of these corrections
to account for tunnel interference Apphcation of the method to
a transonic tunnel with vanable porosity walls 1s illustrated
JAM

N79-19982%} Calspan Corp Buffalo N Y
RESEARCH ON SELF-CORRECTING WIND TUNNELS
R J Vidal and J € Enckson Jr /o NASA Langley Res
Center Advanced Technol Awnfoil Res Vol 1 Pt 2 1978
p 487-498 refs
{Contracts NOOD14-72-C-0102 MNO0D14-77-C 0052
F40600 76-C 0011}
Avall NTIS HC A14/MF AQ1 CSCL 148

The Calspan self-correcting wind tunnel 1s a two dimensional
facility in which the flow field in the vicimty of the walls 15
actively controlled and a theoretical evaluation 15 used In
comunction with flow field measurements to confirmm that wall
interference was nunimized The facility s described and the
results of expeniments with a 6 percent blockage model are
presented to show that iteratve application of wall control
effectively eliminates the mterference Expenments were per-
formed at conditions where the flow at the walls was supercntical
and a new operating procedure 15 descnbed for these gondi-
tions The results of an analysis of the flow n the auxiiary
suction system and test 1on dlustrate the tradeoffs available in
the design of self-correcting wind tunnel test sections and In
medel sizing for such tunnels JAM

N79-19993*} WNatonal Aeronautics and Space Admuristration
Langley Research Center Hampton Va

ANALYTICAL DESIGN OF A CONTOURED WIND-TUNNEL
LINER FOR SUPERCRITICAL TESTING

Perry A Newman and E Clay Anderson In its Advanced Technol
Airforl Res Vol 1 Pt 2 1978 p 499-509 refs

[{Contract NAS1-14517)
Avail NTIS HC A14/MF AO0T C3CL 14B

The present analytical design procedure 1s being developed
in order to determine the shape of a contoured nonporous wind
tunnel biner for use In the Ames 12-foot pressure wind tunnel
test of a large chord lammar flow control swept wing panel
which has a supercntical airfail section This procedure 1s applicable
to the two dimensional streamiined tunne! problem wall shape
with that found experimentally JAM
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N79-19999

N79-19884*§ Ohio State Umiv  Columbus
Astronautical Research Lab

EVALUATION OF INTERFERENCE IN THE OSU & IN BY
22 IN TRANSONIC AIRFOIL TUNNEL

John D Llee /m NASA Langley Res Center Advanced Technol
Aurfoll Res Vol 1 Pt 2 1878 p 511-525 ref

Aeronautical and

Availl NTIS HC A14/'MF AO1 CSCL 148

Interference tn a 6 i by 22 1n two dimenstonal wind tunnel
was avaluated at Mach numbers up to 1 06 by comparing pressure
distnibutions from airfoll models of diffening size Models of the
NACA 0012 profile having chords of 76 152 and 305 mm
ware used 1 one phase of the evaluation program and models
of a supercritical profile having chords of 76 and 152 mm
ware used i another The confinement interference was
deocumentad 18 blockage downwash and strgamling curvature
all of which are quite small on a mode!l having a chord of
152 mm and which can for most applications be ignored
Specifically the corrections were lumped into an attack angle
adjustment of -0 16 degrees per unit hift coeffictent on a 152 mm
modal JAM

N79-19995%§ Notre Dame Univ ind
VISUALIZATION OF THE SEPARATION AND SUBSEQUENT
TRANSITION NEAR THE LEADING EDGE OF AIRFOILS

Anthony V Arena and Thomas J Mueller /r» NASA Llangley
Res Center Advanced Technol Aufoll Res Vol 1 Pt 2 1978
p 527-538 refs
{Grant NsG-1419)
Availl NTIS HC A14/MF AO1 CSCL 01A

A wisual study was performed using the low spead smoke
wind tunnels with the objective of obtaining a better understanding
of the structure of leading edge separation bubbles on arfols
The location of separation transition and reattachment for a
cylndncal nose constant-thickness aifol model were obtamed
from smoke photographs and surface oil flow techniques These
data together with static pressure distributions along the leading
edge and vpper surface of the model produced the influence of
Reynolds number angle of attack and traihng edge flap sngle
on the size and charactenstics of the bubble Additional wisual
insight into the unsteady nature of the separation bubble was
prowvided by high speed 16 mm movies The 8 mm color movies
taken of the surface cil flow supported the findings of the high
speed mowvies and clearly showed the formatien of a scalloped
spanwise separation hine at the higher Reynolds number JAM

N79-199977§ Natonal Aeronautics and Space Administration
Langlay Research Center Hampton Va

APPUCATION OF THE LASER VELOCIMETER TO AIRFOIL
RESEARCH

Danny R Hoad In s Advanced Technol Awrfoil Res Vol 1
Pt 2 1978 p 559-570 refs

Avail NTIS HC A14/MF AO01 CSCL 20E

A laser velocimeter (LV) was installed in the Langley V/STOL
tunnel to measure the veocity field abowx a wing with a
NACA 0012 anfoil section These measurements ware compared
at low angle of attack with a two dimensional wiscous flow
prediction program The velocity field over the wing m a fully
stalled condition was also measured by the LV The unigue abilrty
of the LV to measure absolute flow magmitude and direction
without pnor knowledge of general flow direction was demonstr-
ated mn the complex sepsrated reverse flows near the wing
upper surface at the high angle of attack The general charactens-
tics of the flow field over the stalled wing were substantiated
by a vapor screen flow wisuahzation technigque JAM

N79-18999*f National Aeronaunics and Space Admirustration
Ames Research Center Moffett Field Calf

HOLOGRAPHY AND LDV TECHNIQUES THEIR STATUS
AND USE IN AIRFOIL RESEARCH

D A Johnson and W D Bachalo (Spectron Development Labs
Inc) /m NASA Langley Res Center Advanced Technol Aifoil
Hes Vol 1 Pt 2 1978 p 589 599 refs

Avait NTIS HC AT4/MF AQ1 CSCL 14E



N79-20000

The measurgment capabilties of laser velocimatry and
holographic interferometry n transonic awfoll testing were
demonstrated Presented are representative results obtained with
these two nonintrusive techniques on a 1524 cm chord airfoil
section These results include the density field about the afol
flow angles in the wnwscid flow and viscous flow properties
weluding the turbulant Reynolds stresses The accuracies of the
density fields obtaned by nterferometry were verfied from
comparnsons with surface pressure and laser velocimeter
meaasuraments

N79-20000%§ Nauonal Aeronautics and Space Administration
Flight Research Center Edwards Cahf

SECTION DRAG COEFFICIENTS FROM PRESSURE PROBE
TRANSVERSES OF A WING WAKE AT LOW SPEEDS
Lawrence C Montoya Paul F Bikle [Scanng Society of Amerca)
and Richard D Banner /n NASA Langley Res Center Advanced
Technot Aiwfosl Res Vol 1 Pt 2 1878 p 601-621 refs

Aval NTIS HC A14/MF AO1 CSCL O1A

An m-flight wing wake section drag investigation was
conducted using traversing pitot and static probss The pnmary
objsctive was to develop measurement techniques and improve
the accuracy of in-fight wing profile drag measurements for
low values of dynamuc pressure and Reynolds numbar Data
were obtamned on a sadplane for speeds from about 40 knots
to 125 knots at chord Reynolds numbers between 1000000
and 3 000 000 Tests were conducted with zero flap deflection
deflected flaps and varnious degrees of surface roughness and
for smooth and rough atmosphenc conditions Several techmguas
were used to increase data rehability and to msmimiza cartain
bias errors A discussion of the effects of a total pressure probe
i a pressure gradient and the effects of discrete turbulence
levels on the data presented and other expenmental results 1s
also included LS

N79-20001*§ Ohio State Unwv Columbus  Aeronautical and
Astronautica!l Research Lab

FLIGHT TEST TECHNIQUES FOR LOW SPEED AIRFOIL
EVALUATION

M J Hoffmann G M Gregorek and G S Weislogel /rt NASA
Langley Res Center Advanced Tecnnol Aifoll Res Vol 1
Pt 2 1978 p 623 642 refs

Avall NTIS HC A14/MF AO1 CSCL Q1C

Techniques for in-flight evaluation of new airfoils by modifying
a single engme general aviation aircraft and measuring and
recording aifoit surface pressures aufol wake pressures and
arrcraft angle of attack and awspeed are presented Included are
descriptions of the awcraft modifications instrumentation data
raduction techniques illustrations of typical resulis and comments
aon new equpment for flight test apphcations Author

N79-20002%§ Nauonal Aeronautics and Space Administratron
Flight Research Center Edwards Cahf

IN FLIGHT THREE-DIMENSIONAL BOUNDARY LAYER AND
WAKE MEASUREMENTS FROM A SWEPT SUPERCRITICAL
WING

Dawd P Lux /n NASA Langley Res Center Advanced Technol
Aifoil Res Vol 1 Pt 2 1978 p 643-655 refs

Avall NTIS HC A14/MF AO1 CSCL O1A

Three dimensional boundary layer and wake velocity profiles
ware measured in fight on the supescritical wing of the F-111
transonic aircraft technology awcraft These data along with
pressure distnbutions were obtained to establish a data base
with which data obtained by three-dimensional analytical
techmques could be correlated Only a bnef summary of the
total data base 1s given The data presented represented one
chord station at a wing leading-edge sweep angle of 26 deg
They cover an angle of attack range from 6 degs to 9 degs at
froe stream Mach numbers from 0 85 to 090 A bnef discussion
of the technigues used to obtain the boundary layer and wake
profilas 15 included Author
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N79-20003*§# Boeing Commercial Airplans Co  Seattfe Wash
APROCEDURE FOR ANALYZING TRANSONIC FLOW OVER
HARMONICALLY OSCILLATING AIRFOILS

Warren H Weathenll F Edward Ehlers and James D Sebastian
In NASA langley Res Center Advanced Technol Airfoil Res
Vol 1 Pt 2 1978 p 657-670 refs

Aval NTIS HC A14/MF AQ1 CSCL 01A

Finite difference procedures were successfully used to solve
the steady transonic flow about aifails and appear to prowide a
practical means for calculating the corresponding unsteady flow
The purpose of the paper s to descnbe a finite differance procedure
denved from the equations for the potential flow by assuming
small perturbations and harmonic motion The velocity potential
15 dvided into steady and unsteady parts and the resulting
unsteady equation 15 hineanzed on the basis of small amplitudes
of oscillatton The steady velocity potential which must be
calculated first 15 described by the classical nonhnear transonic
differential equation Author

N79-20004*# National Aeronautics and Space Adnumistration
Ames Research Center Moffett Field Calif

A NEW TWO DIMENSIONAL OSCILLATING WING AP-
PARATUS FOR UNSTEADY AERODYNAMICS RESEARCH

Sanfdrd S Dawvis and Gerald N Malcolm Jfr NASA  Langley
Res Center Advanced Technol Awfoil Res Vol 1 Pt 2 1978
p 671-688 refs
Avall NTIS HC A14/MF A01 CSCL 14B -
An apparatus for expenmental research nto unsteady
transomic flows 15 descnbed The apparatus as installed in* the
NASA Ames 11 by 11 Foot Transonic Wind Tunnel can impart
full two-degree of freedom motions at reduced frequencies to
03 oscillatory amphtudes to tn-2 degs mean angles to 12
degs Mach numbers to 14 and Reynolds numbers to 12x10
The test wing 15 fully mstrumented for dynamic waveform
measurements and the data can be acquired processed <and
displayed in real-time with a new computatiopal data acqursi-
ton system Following a descreption of the apparatus sample
data from a recently completed test program 1s presented L.S

N79-20005*} National Aeranautics and Space Admmistration
Langley Research Center Hampton Va

SOME CALCULATIONS OF TRANSONIC POTENTIAL FLOW
FOR THE NACA B4ACDE AIRFOIL WITH OSCILLATING
FLAP

Robert M Bennett and Samuel R Bland /n its Advanced Technol
Airfoll Res Vol 1 Pt 2 1978 p 6B9-700 refs

Availl NTIS HC A14/MF A01 CSCL O1A

A method for calculating the transonic flow over steady
and oscillating awfoils was developed by Isogar It solves the
full potentral equation with a semi-mimpheit time-marching finite
difference technique Steady flow solutions are obtamned from
time asymptotic sclutions for a steady amrfol Comesponding
oscillatory salutions are abtamned by imtiating an osellation and
marchtng rn time for several cycles until a converged penodic
solutton ts achieved In thrs paper the method 15 descnbed n
general terms and results are compared with experrmental data
for both steady flow and for oscillations at several values of
reduced frequency Good agreement for static pressures is shown
for subcntical speeds with increasing dewviation as Mach number
15 increased into the supercritical speed range Fair agreament
with expenment was obtained at high reduced frequencies with
larger dewiations at low reduced frequencies Author

N79-20008%} Boeing Vertol Co  Philadelphia Pa
OBSERVATIONS CON THE DYNAMIC STALL CHARACTERIS-
TICS OF ADVANCED HELICOPTER ROTOR AIRFOILS

L. Dadone /n NASA langley Res Center Advanced Technol
Airfoll Res Vol 1 Pt 2 1978 p 701-715 refs

Avail NTIS HMC A14/MF A01 CSCL OIC



A significant amount of research was devoted to understand-
ing the mechamsm of dynamic stall delay as apphicable to the
flow environment of a helicopter rotor In forward flight One
aspect of such research deals with the unsteady charactenstics
of two-dimensional awfoll sections over a Mach number range
from 03 to 96 since such charactenstics can be meaningfully
related to rotor performance and loads This paper summarnzes
the results of several oscillatory tests camed out on conventional
transonie and BLC-equipped adoils Author

N79-20007*# General Dynamics/Convair San Diego Calif
TRANSONIC FLOW OVER THE NACA G4A006 WITH AN
OSCILLATING FLAP-CALCULATIONS BASED ON THE
EULER EQUATIONS

R J Magnus /n NASA Langley Res Center Advanced Technol
Aufoll Res Vol 1 Pt 2 1978 p 717-728 refs

{Contract F33615-76 C-3018)
Avail NTIS HC A14/MF AO01 CSCL O1A

Exploratory calculations of transonic flows over the awfoil
with a quarter chord oscillating flap were made using a program
which obtains approximate solutions to the Euler equations with
an exphcit shock-capturing finite-difference scheme The
calculations essentially mviseid and for the amfoil at zero
angle of-attackn a free stream are at Mach numbers and reduced
frequencies which were tested in expenments by Tijdeman The
oscillatory lifts from analogus calculations by vanious invastigators
generally agree with one another bettar than thay agree with
Tideman s data Inclusion 1n the caleulations of an approximate
maodelling of boundary conditions expected at slotted wind tunnel
walls tends 1o shift some of the results closer to the expenmeantal
values LS

N79-20008%# National Aeronautics and Space Administration
Lewrs Research Center Cleveland Chio
MATERIALS AND STRUCTURAL ASPECTS OF ADVANCED
GAS-TURBINE HELICOPTER ENGINES
John C Freche {US Army Awiation Res and Develop Command
Cleveland) and John Acuno 1979 65 p refs To be presented
at the Intern Congr n Aeron Pans 6-8 Jun 19789
{NASA-TM-79100 AVRADCCOM-TR-79 4) Avaii  NTIS
HC AO4/MF AO1 CSCL 21E

The key to improved helicopter gas turbine engine performance
lies in the development of advanced maternals and advanced
structural and design concepts The modification of the low
temperature components of helicopter engines {such as the
inlet particle separator} the introduction of composites for use
in the engine front frame the developmeant of advanced matenals
with increased use-temperature capabiiity for the engine hot
section can result in improved performance and/or decreased
engmme maintenance cost A major emphasis in helicopter engine
design ts the ability to design to meet a required Iifetime Tius
th turn requires that the mterrelated aspects of higher operating
temperatures and pressures coaling congepts and environmental
protection schemes be integrated into component design The
major materigl advances coatings and design life-predictron
techmques pertinent to helicopter engines are reviewed the
current state-of-the-art 15 wdenufied and when appropnate
progress problems and future directions are assessed ARH

N79-20009f Adwisory Group for Aerospace Research and
Davelopment Pans {France}
THE IMPACT OF INTEGRATED GUIDANCE AND CONTROL
TECHNOLOGY ON WEAPONS SYSTEMS DESIGN
Dec 1978 242 p refs Presented at the Guidance and Control
Panel Symp Sandefjord Norway 9 12 May 1978
{AGARD-CP-257 1SBN-92-835-1303-7) Avail NTIS
HC A11/MF AD1

Rapdly developing sensor technology when combined with
advancing technologies in guidance and control the dnving forces
of acquisition and life cycle costs needs for operational tactical
flexibility survivability vulnerability and cntical volume and weight
constramts dictates the need for mtegrated gurdance and contral
at a higher functional level than heretofore considered This
mgher functional level involves an effective blend of the sensor
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N79-20017

vehicle and kill mechamism that ¢an provide a multirole capability
for advanced and present operational vehicles

N78-20013¢ Hughes Awcraft Co Canoga Park Calf
GLOBAL POSITIONING SYSTEM TACTICAL MISSILE
GUIDANCE

Frederick W Hardy and C Dawid DePrnest {Awr Force Armament
Lab} /7 AGARD The Impact ot Integrated Guidance and Control
Technol on Weapons Systems Design Dec 1978 12 p refs

Aval NTIS HC A11/MF AD1

The concept of GPS tactical mssile guidance 1s discussed
from the standpoint of advantages gamned by tugh {evel functional
integration between the missile and a GPS-equipped launch
awcraft The conflicting requirements of high performance and
low cost are shown to be attained by elmnation of missile
gurdance functions that can be performed by the awcraft GPS
system and transferred to the missile immediately prior 1o launch
‘the ymportance of integrating missile GPS recewer and nertial
guidance system measurements for achieving masximum parform-
ance n a jJamming environment 1s discussed as well as the
filter form employed and resulting parformance The umgue
operational advantages of this GPS mussile guidance system for
weapon delivery are describad including those gammed by
integration with a GPS equipped areraft Author

N78-20015§ Lear Siegler Inc Grand Rapids Mich
DEVELOPMENT OF THE INTEGRATED FLIGHT TRAJEC-
TORY CONTROL CONCEPT

M W Bud W L Young (AFFDL} L. Addis and G L. Comegys
/n AGARD The Impact of Imtegrated Guidance and Controi
Techngl on Weapons Systems Design Dec 1978 15 p refs

Avall NTIS HC A11/MF AD1
Qperational missions into heavily defended target zones with
the hkebhood for deviations from the intended routas and
radirections frorn Command and Control centers will iImpose heavy
yorkload demands upon the pilot/aircrew The approach selected
by the itegrated fght trajectory control (IFTC) program involves
{1} combinating the functons of fight controt systems and
navigation computers (2} developing techmiques for four
dimensional trajectory generation and display and (3) develop
ing procedures for operating on mformation recaived via data
link The system 15 complementary to the pilot and by 1ts logreal
operation reduces tha potentral for pilot error m high stress
situations The operational advantages offered by the system
and the method of evaluating its performance are discussed
ARH

N79-20018§ Messerschrmtt-Boelkow-Blchm GmbH Munich
{West Germany)

REDUNDANT STRAPDOWN NAVIGATION, GUIDANCE
AND CONTROL OF A CONTROL CONFIGURED VEHICLE

Wolfgang J Kubbat and George A Napjus /n AGARD The
Impact of Integrated Guidance and Control Technol on Weapons
Systsms Design Dec 1978 18 p refs Prepared in cooperation
with Teledyne Systems Co Northndge Calf

Avall NTIS HC A11/MF AD1

The hardware and software mechamzation of the integrated
guidance and control system of the CCV-Fi104-G i1s explamed
with special focus on the strapdown part Ths includes the solution
to the redundancy problem Finally the next feasible steps in
system improvement and mmmization of the nertial part are
outlned Author

N79 20097# Air Force Fhight Dynamics Lab  Wright-Patterson
AFB Qhio

PRELIMINARY FEASIBILITY ASSESEMENT OF MULTI-
FUNCTION INERTIAL REFERENCE ASSEMBLY {MIRA)

John M Perdzock and Robert C Bums J/» AGARD The impact
of Integrated Guidance and Control Tecknal on Weapons Systems
Design Dec 1978 16 p ref Prepared in coopsration with



N79-20019

McDonnell Douglas Corp 5t Lowis Mo

Avall NTIS HC A11/MF AO1

Mission and performance goals established for MIRA
feasibility studies covering flight control nawigation and weapon,/
cargo delivery as applred to the F-15 arcraft and a transport
arrcraft are discussed The relationship between the key technical
1ssues of concern and the feasthity cntena and the methodology
to perform the trade-offs which mpact hfe cycle costs are
descnbed Funchional perfermanca and reliability requirements are
shown Computational requirements for a representative MIRA
system are summanzad Computer programs wera usad to avaluate
time histonies of sansor and system error propagation and to
assess the impact on flight control system control laws as MIRA
sensors are instalied at various asrcraft installation locations The
criterna defined to perform the prelimmnary feasibility assessment
15 discussed Comparative studies of Iife cycle costs show a
saving estimate in excess of 69 million dollars for MIRA application
to a quantity of 144 fighters ovar a 15 year operational life
Cost savings for transport applications are quahtatively significant
particulartly for the operations and support cost element The
results of ring laser gyro and tuned rotor gyro studies of
performance and rehability improvements required are sum-
manzed ARH

N79-20019¥ Marconi-Elliott Avionic Systems Ltd  Borehamwood
{England)  Awborne Display Dw
CONTROL AND DISPLAY CONCEPTS FOR COMBAT
AIRCRAFT
R H Holmes /n AGARD The Impact of Integrated Guidance
and Control Technol on Weapons Systems Design Dac 1978
12 p
Avall NTIS HC A11/MF AOt

The need for low pilot workload m future combat arreraft
equipped with electrenic displays 1s discussed Means by which
this may be achieved through optimization of display functions
and rationalization of controls are examined Current work on
head up cisplays and helmet sighting systems 1s highlighted

ARH

N79-20021§ Forschungsinstitut fuer Anthropotechmk Mecken-
heim {West Germany]
METHODS FOR THE VALIDATION OF SYNTHESIZED
IMAGES IN VISUAL FLIGHT SIMULATION
Gert Doerfel Jn AGARD The Impact of Integrated Guidance
and Contral Technol on Weapons Systems Design Dec 1978
10p refs
Avall NTIS HC A11/MF A1

To validate the information content of synthetic wisual fhight
simulation objectively based methods and entena are necessary
which can show the influence of a vansty of wisual cues an
ptlots perception Fifty six pilots and 28 nonpifot enlisted men
made height and distance judgements from landing appreach
scenes with different levels of detail Some judgements of haight
and distance were made 1n relation to a previously shown standard
scene Other judgements (absolute} were given n ft or m To
evaluate the mfluence of scene information simplfication on
subjects perception of height and distance a number of
measures were made mcluding judgement time error and the
exponent of the stimulus response relationship Judgement arror
and the exponent of fitted power-functions both were significantly
influenced by scena stylization The increase of judgement error
and the decrease of power-function exponent respactively are
rmore distinct when making absolute judgement than relativa
ones Because results for pilots are quite different nonpilots
should not be used as subjects for wisual research work with
landing scenes Author

N79 200227 Air Force Flight Dynamics Lab Wnght-Patterson
~AFB Ohio

DESIGN CONSIDERATIONS FOR IMPLEMENTING INTE-
GRATED MISSION-TAILORED FLIGHT CONTROL MODES

James K Ramage and Frank R Swortzel /n AGARD The
Impact of Integrated Guidance and Control Technol on Weapons
Systems Design Dec 1978 18 p refs

Avall NTIS HC A11/MF AO1
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Some of the more critical design considerations are discussed
for successfully integrating decoupled flight path control
mussion-tailored centro! modes and fault in a multi-role high
performance fighter aircraft design to achieve improved overall
mussion effectiveness and cost of ownership without sacnficing
system rehability and safety The recently completed Fighter
Control Configured Vehicles {CCV) Program flight test of the
yi-16 areraft provided valuable insight and substantiating technigal
data for future design and apphcation of active control technol-
ogy This program was primanly concerned with the development
and evaulation of decoupled six degrees-of-freedom flight path
control techniques Specific CCV features evaluated dunng the
flight test program included {1} maneuver enhancamem/gust
alleviation (2} direct hft and sideforce controi [3) independent
fuselage pointing and translaton and (4) vanable relaxed static
stabiity Implementation of these CCV capabilities presents unigue
pilot interface considerations which must be addressed in terms
of required displays controllers vehicle response dynames and
mission segment applications ARH

N79 20023§ Ltton Systems inc Woodland Hills Calf
Guidance and Contro! Systems Div
TARGEY MARKER PLACEMENT FOR DIVE-TOSS DELYVER-
IES WITH WINGS NON LEVEL
J Stanley Ausman /7 AGARD The Impact of Integrated Guidance
and Control Technol on Weapons Systems Design Dec 1978
11 p
Avail NTIS HC A11/MF AO1

In a dive-toss air-to ground weapen delwery the pilot stears
a target marker symbol or sight rebicle {pipper) so as to overlay
the target with that symbol He then depresses a target designation
{prckle} switch which commands the computer to. record all
available target sensor data From these data the weapon delivery
coemputer first calculates the location of the target and then
generates steenng signals to guide the piot in steenng the
calculated weapon impact pont onto the target whereupon the
computer automatically 1ssues the weapon release signal The
motion of the calculated impact point dunng a banked pullup or
chmbing turn 15 analyzed to determine the path followed by the
calculated impact point durng such a maneuver Placemnent of
the sight reticile along this path allows the pilot to pull straight
back on the stick after designating the target without first unrolling
to a wings level atutude ARH

N79-20026§ Laboratorre d Automatique et d Analyse des
Systemes Toulouse (France}
A RELIABLE AND SURVIVABLE DATA TRANSMISSION
SYSTEM FOR AVICNICS PROCESSING
D R Powell J C Lapne P Romand {Saciete Crouzet) and G
Alcouffe (Societe Crouzet} fm AGARD The Impact of Integrated
Guidance and Control Technol on Weapons Systems Design
Dec 1978 12p
Avall NTIS HC A11/MF AD1

The nterconnection of real-time processing elements s
discussed with emphasis on the choice of a two leve!l structure
containing a distrbuted irregular network and a set of |gcal
star structures The wregular notwork has active nodes that
carry out automatic signal routing whereas the star structure
has a passwe central node based on a loosely-coupled pulse
transformar Two types of communication control presently
under anzalys:s are content controt and a decentralized daisy chain
The final choice will be based on securty and modularity
cntena ARH

N79-20026f Singer-Kearfott Wayne N J

DYNAMIC S!IMULATION OF A MULTI-SENSOR COM-
MUNICATION AND NAVIGATION SYSTEM

Joseph N Fnsina Willam J Stesle and Jory | Schlenger In
AGARD The Impact of Integrated Guidance and Control Technol
on Weapons Systems Design Dec 1978 13 p

Avall NTIS HC A11/MF AQ1

Multi-sensor communication and navigation system avionic
software 15 comprised of a real-tme airborne operating system
{RTAOS) a communication subsystem based on the time division
muxiplexed access {TDMA) method a tactical navigation (TACAN)



subsystem and a relative navigation {REL NAV) subsystem
Because this avionic software was wntten 1n assembly language
there existed a very stringent requiremnent for a dynamic simulator
for both development and validation of the avionic software
COMMANDS was developed to meet this requirement for an
economical tool that 'would support the test requirements of
both the communication {TDMA) subsystem s high data rates
and the complex computational requirement of the relative
navigation system The COMMANDS simulator 15 resident on a
mini-computer and 1s physically connected to the JTIDS Class
2 operational flight program termnal through the operational
nputfoutput 10 dewices This aliows the simulation of the avionic
box which 15 receiving the same wnputs in the laboratory test as
1t wilt under flight conditions ARH

N79-20028§ Bntsh Aerospace Arcraft Group Warton {England)
MISSION SIMULATION AS AN AID TO DISPLAY ASSESS-
MENT

P Beckett and D E A Houghton I/n AGARD The Impact of
Integrated Guidance and Control Technol on Weapons Systems
Design Dec 1978 12p

Availl NTIS HC A11/MF AO1

Advances in computer and display technology make possible
drastic changes i arcraft cockpit layout Investigations involving
full mission simulation 10 an advanced cockpit environment are
reported The philosophies and methods adopted and the hardware
required for such simulation are discussed and areas where
problems were encountered are indicated ARH

N79-20029§ Adwvisory Group for Aerospace Research and

Davelopment Pans {France)

HIGHUIGHTS

Mar 1979 36 p

{AGARD-HIGHLIGHTS-79/1) Aval NTIS HC AQ3/MF A01
Tomes covered include the Von Karman medal 1978

Portuguese National Day biographical sketches of the newly

appointed AGARD charman Allan M Lovelace and director

Jack Burnham prospects for propulsion and energetics summary

of 1979 meeting themes and obituary for Michael Anastas-

saides ARH

N79-20030*f National Aeronautics and Space Administration
Langley Research Center Hampton Va
ADVANCED TECHNOLOGY  AIRFOIL
VOLUME 1 PART 1
1978 454 p refs
1978
{NASA-CP-2045-Vol-1-Pt-1. L-12232) Avail NTIS
HC AZO0fMF AO1 CSCL O1A

A comprehensive review of all NASA anfol research
conducted both in-house and under grant and contract as well
8s a broad spectrum of awfoll research outside of NASA s
prasented Emphasis is placed on the development of computa-
tional aerodynamic codes for airffoll analysis and design the
davelopment of expenmenta! faciities and test techniques and
all types of aufall applhications

RESEARCH

Conf held at Hampton Va 7 9 Mar

N79-20031*§ National Aeronautics and Space Admimstration
Washington D C

NASA RESEARCH OBJECTIVES AND ROLES

“Alfred Gossow /n NASA Langley Res Center Advanced Technol
Anfm! Res Vol 1 Pt 1 1979 p 18

Avail NTIS HC A20/MF A01 CSCL O1A

A chronology of arfoil development 1s presented in order to
put the present NASA airfoil program in perspective The impact
of the NACA senes arfoils 1s conssdered Development of advanced
analytical and expenmental methods for the design and for the
datermmation of the charactenstics of not only single element
airfoils but of multielement airfoill combmatons used in aerody-
namic controls and ligh hft systems i1s emphasized along with
apphcations JMS
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N79-20036

N79-20032%§ Natonal Aeronautics and Space Admimstration
Langley Research Center Hampton Va

LANGLEY AIRFOIL-RESEARCH PROGRAM

Percy J Bobbitt /n its Advanced Technol Aufell Res Vol 1
Pt 1 1979 p 11-38 refs

Availl NTIS HC A20/MF A01 CSCL O1A

An overview of past present and future awfoil research
activities at the Langley Research Center 1s given The immediate
past and future occupy most of the discussion however past
accomplishments and milestones going back to the aarly NACA
yoars are dealt with in a broad-brush way to gwe a better
perspective of current developments and programs in addiion
to the historical perspective a short description of the facilites
which are now being used i the awfoil program 15 gven This
1s followed by a discussion of awfoll developments advances
afoil design and analysis tools {mostly those that have taken
place over the past § or B years}) and tunnel-wall-interference
predictive methods and measurements Future research require
ments are treated JMS

N759-20033%} National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif

OVERVIEW OF TWO DIMENSIONAL AIRFOIL RESEARCH
AT AMES RESEARCH CENTER

Gary T Chapman /n NASA Langley Res Center Advanced
Technol Aol Res Vol 1 Pt 1 1979 p 39-44  ref

Avall NTIS HC AZOfMF AO1 CSCL 01A

The five basic elements of the two dimensional aifoil research
program at Ames Research Center are illustrated These elements
are expenmental theoretical {including computational) validation
design optimization and ndustry interaction Each area 15 briefly
discussed JMS

N79-20034%f New York Univ N Y

FTRANSONIC AIRFOIL CODES *
P R Garabedian /o NASA Langley Res Center Advanced
Technol Aufol Res Vol 1 Pt 1 1979 p 45-54 refs

{Grants NGR-33 016 167 NGR-33-016-201 Contract
EX-76-C 02-3077)
Avall NTIS HC A20/MF AO1 CSCL 01A

Computer codes for the design and analysis of transonic
anfoils are considered The design code relies on the method of
complex charactenstics in the hodograph plane to construct
shockless aifoll The analysis code uses artificial wiscosity to
calculate flows with weak shock waves at off-design conditions
Comparnisons with expenments show that an excellent simulation
of two dimensional wind tunnel tests 15 obtamed The codes
have been widely adopted by the aircraft industry as a tool for
the development of supercritical wing technology JMS

N79 20035%# Texas A&M Univ College Station
APPLICATION OF DIRECT-INVERSE TECHNIQUES TO
AIRFOIL ANALYSIS AND DESIGN
Leland A Carson and Bruce M Rocholl /7 NASA  Langley
Res Center Advanced Technol Awfoil Res Vol 1 Pt 1 19739
p 55-72 refs
{Grant NsG-1174)
Avall NTIS HCAZ0/MFAQ1 CSCLOTA

The direct-inverse techntque was developed mto a numencal
method called TRANDES that 1s sustable for the analysis and
design of subsonic and transonic awfoils and for the evaluation
of design concepts A general description of the method 1s given
and its applicatton to a design analysis type of problem s
demonstrated A usage of the method for the low speed high
lift case 15 discussed JMS

N79-20036*§ National Aeronautics and Space Administration
Langley Research Center Hampton Va

LOW SPEED AIRFOIL DESIGN AND ANALYSIS

Richard Eppler {Stuttgart Urnwv Woest Germany) and Dan M
Somers /i i3 Advanced Technol Asrfoll Res Val 1 Pt 1
1979 p 73-100 refs

Availl NTIS HC A20/MF AD1 CSCL O1A



N79-20038

A low speed airfoil design and analysis program was developed
which contains several untque features In the design mode the
velocity distuibution s not specified for one but many different
angles of attack Several iteration options are ncluded which
allow the trailing edge angle to be specified while other parameters
are nerated For awfoil analysis a panel method 1s avallable
which uses third-order panels having parabolic vorticity distrbu-
tons The flow condition 1s satisfied at the end pomts of the
panels Both sharp and blunt traiing edges can ba analyzed
The integral boundary layer method with 1ts lammar separation
bubble analog empincal transition critenon and precise turbulent
boundary layer equations compares very favorably with other
methads both integrzl and finize difference Comparisons with
expenment for several airfails over a very wide Reynolds number
range are discussed Applications to high hit arfoil design are
also demonstrated JMS

N79-20038%} National Aeronautics and Space Administration
Ames Rasearch Center Moffett Field Calf
PROSPECTS FOR COMPUTING AIRFOIL AERODYNAMICS
WITH REYNOLDS AVERAGED NAVIER-STOKES CODES
George § Demwert and H E Bailey /n NASA Langley Res
Center Advanced Technol Aunfoll Res Vol 1 Pt 1 1979
p 119131 refs
Avall NTIS HC AZO/MI- AD{1 CSCL 01A

The Reynolds averaged MNavier-Stokes equations are sclved
numerically for a variety of transomc airfoil configurations where
viscous phenomena are important lllustrative examples nclude
flows past sensitive geometries Reynolds number effects and
buffet phenomena JMS

N79-20039%§ Ohio State Univ Columbus  General Awviation
Anrfoil Destgn and Analysis Center
AN EVALUATION OF FOUR SINGLE ELEMENT AIRFOIL
ANALYTIC METHODS
R J Freuler and G M Gregorek /n NASA Langley Res
Center Adwanced Technol Awfoll Res Vol 1 Pt 1 1979
p 133 162 refs
{Contract NAS1 14406}
Avall NTIS HC A20/MF AO1 CSCL O1A

A companson of four computer codes for the analysis of
two dimensional single element airfoit sections 15 presented for
three classes of sectron geometnes Two of the computer codes
utihize vortex singulanties methods to gobtain the potential flow
solution The other two codes solve the full inwiscid potential
flow equation using finite differencing technigques allowing
results to be obtaned for transonic flow about an aifeil including
weak shocks Each program incorporates boundary layer routines
for computing the boundary layer displacement thickness and
boundary layer effects on aerodynamic coefficients Computational
results are gwven for a symmetncal section represented by an
NACA Q012 profile a conventional section iiustrated by an
NACA 65A413 profite and a superentical type sechion for general
aviation apphcations typified by a NASA LS(1)-0413 section
The four codes are compared and contrasted in the areas of
msthod of approach range of applicabiiity agreement among
each other and with expenment mndividual zdvantages and
disadvantages computer run times and memory requirements
and operational diosyncrasies JMS

N79-20040*§ Boeing Co Seattle Wash
UPGRADED VISCOUS FLOW ANALYSIS COF MULTI-
ELEMENT AIRFOILS
Guenter W Brune and Joseph W Manke /n NASA Langley
Res Center Advanced Technol Awfoll Res Vol 1 Pt 1 1979
p 163-181 refs
{Contract NAS1-14522)
Avail NTIS HC AZO/MF AD1 CSCL O1A

A descniption of an tmproved version of the NASA/Lockheed
raultr element aifall analysis computer program 15 presented The
improvements include several major modifications of the
aerodynamic model as well as substantial changes of the computer
code The modifications of the aerodynamic model comprse the
representation of the boundary layer and wake displacement
effects with an equivalent source distnbution the prediction of
wake parameters with Greens lag entratnment method the
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caleulation of turbulent boundary layer separation with the method
of Nash and Hicks the estimation of the onset of confluent
boundary layer separation with a modified form of Goradias
method and the prediction of profile drag with the formula of
Squire and Young The modifications of the computer program
for which the structured approach to computer software
development was empiloyed are also descnbed [mportant aspects
of tha structured program development such as the functional
decomposition of the aerodynamic theory and its numerncal
implementation the analysis of the data flow within the code
and the application of a pseudo code are discussed JMS

N79-20041*§ Mississippi State Univ  State College
NUMERICAL SOLUTION OF THE NAVIER-STOKES EQUA-
TIONS FOR ARBITRARY TWO-DIMENSIONAL MULTI-
ELEMENT AIRFOILS .

Joe F Thompson LlLowe Turmer W Sernll Long and John H
Bearden /n NASA Langley Res Center Advanced Technol
Aiwrforl Res Vol 1 Pt 1 1979 p 183-207 refs

{Grant NGR-25 Q01-005)
Avail NTIS HC A20/MF A01 CSCL 01A

The development of a numerical simulation of time dependent
turbulent comprassible flow about two dimensional mult element
aifoils of arbitrary shape 1s descnbed The basis of this simulation
15 a techmgue of automatic numencal generation of coordinate
systems fitted to the multiple bodies regardless of their number
or shape Procedures developed whereby the coordinate linss
are automatically comcentrated m the boundary layer at any
Reynolds number are discussed The compressible turbulent
solution nvolves an algebraic eddy wviscosity turbulence mods]
The laminar version was run for transomc flow at free stream
Mach numbers up to 09 JMS

N79-20042%f Grumman Agrospace Corp Bethpage NY
THE ANALYSIS AND DESIGN OF TRANSONIC TWO-
ELEMENT AIRFOIL SYSTEMS
G Volpe and B Grossman _/n NASA Llangley Res Canter
Advanced Technol Awfoll Res Vol 1 Pt 1 1979 p 208-220
refs
{Contract NOO014-75 C 0722}
Avall NTIS HC A20/MF AC1 CSCL 01A

The multiphase effort i the development of tools for the
analysis and design of two-element airfol systems that s airfoils
with a slat or a flap at transonic speeds s described The first
phase involved the developmant of a methed to compute the
inviscid flow over such configurations In the second phase the
inviscid code was coupled to a boundary layer calculation
program in order to compute the loss in performance due to
viscous effects An inverse code that constructs the airfoif system
corresponding to a8 desired pressure distnbution 1s described

- ~ JMS

N79-20043*§ McDonnell Aircraft Co St Lous Mo
IMPROVEMENTS IN SURFACE SINGULARITY ANALYS!IS
AND DESIGN METHODS

Dean R Bnstow J/n NASA langley Res Center Advanced
Technol Asrfoil Res Vol 1 Pt 1 1979 p 221-236 refs

Aval NTIS HC A20/MF ADT CSCL 01A

The coupling of the combined source vortex distnbution of
Greens potental flow function with contemporary numencal
techniques 1s shown to provide accurate efficient and stable
solutions 10 subsonic inwviscid analysis and design problems for
multr element airfoils The analysis problem 1s solved by direct
calcutation of the surface singulanty distnbution required to
satisfy the flow tangency boundary condition The destgn or inverse
probtem 15 solved by an rteration process In this process the
geometry and the associated pressure distnbution are sterated
until the pressure distnbution most nearly corresponding to the
prescnbed design distnbution 1s obtained Typically five iteration
cycles are required for convergence A descniption of the analysis
and design methed s presented along with supporting exam-
ples JMS



N79-20044*# National Aeronautics and Space Admirstration
Ames Research Center Moffett Field Calif

OPTIMIZATION OF MULTI-ELEMENT AIRFOILS FOR
MAXIMUM LIFT

Lawrence E Olsen /n NASA Llangley Res Center Advanced
Technol Aifoll Res Vol 1 Pt1 1979 p 237-253 refs

Aval NTIS HC AZ0/MF AO1 CSCL 01A
Two theoretical methods are presented for optimizing
mult element airfeils te obtain maximum Iift The analyses assume
that the shapes of the vanous high hft elements are fixed The
objective of the design procedurss 15 then to determine the
optimum location and/or deflection of the lsading and traling
edge devices The first analysis determines the optimurn horizontal
and vertical location and the deflection of a leading edge slat
The structure of the flow field 15 caleulated by iteratively coupling
potential flow and boundary [ayer analysis This design procedure
does not require that flow separation effects be medeled The
second analysis determines the slat and flap deflection raquired
to maximze the Wft of a three element airfoil This approach
requires that the offects of flow separation from one or more of
the airfoit elements be taken into account The theoretical results
are v good agreement with results of a wind tunnel test used
to corroborate the predicted optrmum slat and flap posittons
JMS

N79-20045%f Grumman Aerospace Corp Bethpage NY
WAKE CURVATURE AND TRAILING EDGE INTERACTION
EFFECTS IN VISCOUS FLOW OVER AIRFOILS

R E Melnik /7 NASA Langley Res Center Advanced Technol
Aurforl Hes Vol 1 Pt 1 1979 p 285270 refs

{Contract NAS1 12426)
Avall NTIS HC A20/MF AQ1 CSCL 01A
A theory developad for analyzing viscous flows over arfoils
at hugh Reynolds numbers s descnbed The theory includes a
complete treatment of viscous interaction effects induced by the
curved wake behind the awfoill and accounts for normal
pressure gradients across the boundary layer in the trailling edge
region A brief description of a computer code that was developed
to solve the extended wviscous nteraction equations s given
Compansens of the theoretical results with wind tunnel data for
two rear loaded anwfoils at supercnitical conditions are presented
JMS

N79°20047*§ Flow Research Inc Kent Wash
RECENT DEVELOPMENTS IN FINITE ELEMENT ANALYSIS
FOR TRANSONIC AIRFOILS
M M Hafez and E M Murman /n NASA  Langley Res
Center Advanced Techno! Awfoll Res Vol 1 Pt 1 1879
p 281-296 refs
{Contract NAS1-14246)
Avail NTIS HC A20/MF ACT CSCL 01A

The prediction of asredynarmic forces 1n the transonic regime
generally requires a flow field calculation to solve the governing
non linear mixed elliptic hyperbolic partial differential equations
Fimite difference techniques were developed to the point that
design and analysis application are routine and continual
Improvenents are being made Dy various research groups The
principal mitation i extending finite difference metheds to
complex three dimensional geometnies 15 the construction of a
suitable mesh system Fimte element techmgques are attractive
stnce their application to other problems have permitted irregular
mesh elements to be employed The purpose of this paper is to
review the recent developments i the apphcation of finite element
methods to transorc flow problems and to report some recent
results LS

N79-20048%} General Dynamics/Convair San Diego Calf
SUPERCRITICAL TESTS OF A SELF-OPTIMIZING VARIA-
BLE-CAMBER WIND TUNNEL MODEL

Ely S lLewinsky and Richard L. Palko [ARO Inc) /fn NASA
Langley Res Center Advanced Technol Awfoil Res Val 1
Pt 1 1979 p 297-313 refs Sponsored in part by AFFDL,
Wright-Patterson AFB

{Contract NOQO14 76 C 0742)

Avall NTIS HC A20/MF AD1 CSCL O1A
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N79-20051

A testing procedure was used n a 16-foot Transonic
Propulsion Wind Tunnel which leads to optimum wing airfoil
sections without stopping the tunnel for model changes Being
expenrmental the optimum shapes obtained incorporate varous
three dimensionat and nonlinear viscous and transonic effects
not included h analytical optymization methods The method 1s
a closed-loop computer-controlled interactive procedure and
employs a Self-Opurmazing Flexible Technology wing semispan
madel that conformally adapts the aifoil section at two spanwise
control stations to maxrmize Or minmmize vanous prescribed ment
functions subyect to both equality and nequality constrants The
model which employed twelve independent hydraulic actuator
systems and flexible skins was also used for conventional
testing Although six of seven optimizations attempted were at
least parually convergent further improvements mn model skin
smoothness and hydraulic reliability are required to make the
techmigue fully operational LS

N79-20049%# National Aeronautics and Space Admunistration
Ames Research Center Moffett Field Calf

APPLICATION OF NUMERICAL OPTIMIZATION TO THE
DESIGN OF ADVANCED SUPERCRITICAL AIRFOILS
Raymand R Johnson {Vought Corp) and Raymond M Hicks
in NASA Langley Res Center Advanced Technol Airfoit Res
Vol 1 Pt 1 1979 p 315-325 refs

Avall NTIS HC A20/MF AG1 CSCL O1A

An apphcation of numencal cptimization to the design of
advanced airfoils for transonic arrcraft showed that low drag
sections can be developed for a given design Mach number
without an accompanying drag ncrease at lower Mach numbers
This 1s achieved by imposing a constraint on the drag coefficient
at an off design Mach number while mmmizing the drag
coefficient at the design Mach number This multiple design-point
numerical optirmzation has been wmplemented with the use of
aifoil shape functions which permit a wide range of attamnable
profiles during the optirmzation process Analytical data for the
starting arfoll shape a single design point optimized shape and
a double design pont optirmized shape are presented Expernmental
data obtained in the NASA Ames twe by two foot wind tunnel
are also presented and discussed 1%

N79-20060*# McDonnell Ameraft Co St Lows Mo
IMPROVED PREDICTION OF LAMINAR LEADING EDGE
SEPARATION
R N Hernng and W L Ely /o NASA Langley Res Center
Advanced Technol Airfoil Res Vol 1 Pt 1 1979 p 327-334
refs
Avail NTIS HC AZO/MF AQ1 CSCL O1A

Research was conducted to provide a definite criterion for
the prediction of the bubble burst on aifoils typical of those
used for fighter wings The approach taken was to correlate
existing aifoil bubble burst data using vanous parameters at
the laminar separation point The method due to Weber was
modified to provide a continuous analytic solutton for the velocaity
distnbution around the airforl leading edge Couphng the modified
Weber methaod with the Stratford laminar separation prediction

method leads to a unmiversal chart giving the conditions at
separation as a function of stagnation location and leading edge

radius Appbeation of the combined method to avairable
two dimansional aifoil data resulted i an empmneal crnitenion
presenting the hmming local velocity gradient at separation as 3
function of the boundary layer momentum thickness at separation
for bubble burst The correlation leads as well to the qualitative
explanation of two types of lammar stall thin arrfoil and leading
edge The vahdity of the correlation 15 demonstrated by predicting
the hft coefficient and angle of attack for stall on arfols with
leading edge or traling edge flaps LS

N79 20051*# McDonnell Arrcraft Co St Lous Mo

THE PREDICTION OF TWO-DIMENSIONAL AIRFOIE STALL
PROGRESSION

Lloyd W Gross /n NASA  Langley Res Center Advanced
Technol Aufoll Res Vol 1 Pt 1 1979 p 335 345 refs

Avall NTIS HC A20/MF A01 CSCL 01A



N79-20052

A generalized boundary condition potential flow calculation
msthod was combined with a momentum integral boundary layer
mathod and a base flow theory of separation to predict awfoil
wiscous inviscid interference up to and beyond stall The resultant
program considers laminar and turbulent separation and s
therefore applicable to thin or thick amfoil stall The calculated
fiow field includes the aifoil and the separation bubble recombina-
tion region behind the awfoll Calculated pressure drstributions
and equivalent airfoil shapes including the displacement thickness
of the viscous regions are compared with flow field measurements
for several airfolls The measured displacement thicknesses and
wake centerlines corroborate the calculated shape The comparson
also suggests the use of the analytical solution to evaluate the
measurements LS

N79-260652%§# Analytical Methads Inc Bellevue Wash
APPLICATION OF THE AMI C 5UB | SUB max PREDICTION
METHOD TO A NUMBER OF AIRFOILS
F A Dvorak and B Maskew /n NASA Langley Res Center
Advanced Technol Aifol Res Vol T Pt 1 1878 p 347-365
rafs
{Contract DAAG29-76-C 0019)
Avail NTIS HC A20/MF AG1 CSCL Q1A

A method for calculating the flow about awfols up to and
beyond the stall 1s descnibed It 15 an iterative procedure between
potential flow and boundary layer sclutions The separated region
1s modeled in the potential flow analysis using free vortex sheets
which require an inner iteration to establish their shapes The
free vortex sheet length 1s an important parameter in the potentral
flow calculation Results so far mdicate a possible correlation
between wake length and arrfoil thickness/chord ratio Calculated
and expanmental results are compared for a series of aifoils

Author

N79-20063*F Wichita State Univ  Kans
A NEW FLOW MODEL FOR HIGHLY SEPARATED AIRFOIL
FLOWS AT LOW SPEEDS
Glen W Zumwalt and Sharad N Naik /» NASA  Langley Res
Center Advanced Technol Awfoil Res Vol 1 Pt 1 1979
p 367-382 refs
(Grant NsG-1192)
Avail NTIS HC A20/MF A0T CSCL 01A

An analytical model for separated afoill flows 18 presented
which 15 based on expenmentally observed physical phenomena
These include a free stagnation point aft of the awfoll and a
standing vortex 1n the separated region A computer program is
described which iteratively matches the outer potential flow the
aforl turbulent boundary layer the separated et entramment
mass conservation in the separated bubble and the rear stagnation
pressure Separauion location and pressure are not specified a
pnosi  Results are presented for surface pressure coefficient and
compared with expenment for three angles of attack for a
GA(W)-1 17% thick arfoil Author

N79-20054*§ Boeing Commercral Anplane Co Seattle Wash
INVERSE BOUNDARY-LAYER TECHNIQUE FOR AIRFOIL
DESIGN
M L Henderson /n NASA Langley Res Center Advanced
Technol Aufoil Res Vol 1 Pt 1 1978 p 383-397 refs
Avall NTIS HC A20/MF AO1 CSCL 01A

A description 1s presented of a techmique for the optimization
of airfoil pressure distubutions using an interactive inverse bound-
ary layer program This program allows the user to deterrmine
guickly 8 near-optimum subsomic pressure distnbution which
meets his requirements for it drag and pitching moment at the
desired flow conditions The method employs an inverse turbulent
boundary layer scheme for defimtion of the turbulert recovery
portion of the pressure distnbution Two levels of pressure-
distribution archetecture are used - a simple roof top for preliminary
studies and a more complex four-region architecture for a more
refined design A techmque 1s employed to avoid the specification
of pressure distributions which result n unrealistic anfoits that
s those wiath negative thickness The program allows rapid
evaluation of a designed pressure distnbution off-design in
Reynolds number transition location and angle of attack and
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will compute an aifoil contour for the designed pressure
distribution using linear theory LS

N79-20055*# National Aeronautics and Space Admimistration
Langley Research Center Hampton Va

LANGLEY'S TWO DIMENSIONAL RESEARCH FACILITIES
CAPABILITIES AND PLANS

Edward J Ray /n #s Advanced Technol Airfoil Res Vol 1
Pt 1 1979 p 399-414 refs

Avail NTIS HC A20/MF AQ1 CSCL 01A

The current capabilities and the forthcoming plans for
Langley s two dimensional research facilities are described The
charactenstics of the Langley faciities are discussed in terms of
Reynolds number Mach number and angle of-attack capabilities
Comments are made with regard to the approaches which have
been nvestigated to allewiate typical problem areas such as wall
boundary effects Because of the need for increased Reynolds
number capability at high subsonic speeds a considerable
portion of the paper deals with a descrnption of the 20 by 60 cm
two dimensional test section of the Langley O 3 meter transonic
cryogenic tunnel which 15 currently in the calibration and
shakedown phase LS

N79 20066*} Southampton Unw {England)
DEVELOPMENTS IN TESTING AIRFOIL TECHNIQUES AT
UNIVERSITY OF SOUTHAMPTON

Michael J Goodyer In NASA Langley Res Center Advanced
Technol Aurforl Res Vol 1 Pt 1 1979 p 415-423 refs

{Grant NsG-7172}
Avail NTIS HC A20/MF AO1 CSCL O1A

The evolution n Eurcpe of the flexible walled test section
as applied to two dimensional testing at low and transonic speeds
15 traced from 1ts beginnings at NPL. London in the early 1940 ¢
and 15 shown to lead logically to the latast varsion now neanng
completion at Southampton Unwersity The pnncipal changes
that have tzken place are wmprovements n the methods of
choosing wall contours such that they rapidly follow appropriate
streamhnes and reductions n the depth of test sections The
latest transonic test section presently under assembly at
Southampton has as its pnncipal new feature the facility for
the automation of wall streamlining with the aid of an on line
computer The versatiity of the flexible walled test section 15
emphasized by reference to the simulaton of alternative flows
meluding cascade steady pitching v an ifinite flowfield and
ground efiect Finally sources of error in streamlining are idenufied
with methods for therr alleviation LS

N79 20057*# Natonal Aeronautics and Space Admumistration
Langley Research Center Hampton Va

A NEW AIRFOIL RESEARCH CAPABILITY

Charles L. Ladson /n ifs Advanced Technol Aiwforl Res Vol 1
Pt 1 1979 p 425-432 refs

Avall NTIS HC AZO/MF AO1 CSCL D1A

The design and construction of a self streamhming wall test
section for the Langley O3 meter transonic cryogenic tunnel
was included in the fiscal year 1978 construction of facihties
budget for Langley Research Center The design s based on
the research bemg carmed out by M J Goodyer at the University
of Southampton Southampton England and s suppotted by
Langley Research Center This paper presents a brief descnption
of the project Included are some of the design considerations
anteipated cperational envelope and sketches showing the detail
design concepts Some details of the proposed operational mode
safaty aspects and preltminary schedule are presented Author

N79-20058%§ National Aeronautics and Space Administration
Langley Research Center Hampton Va

DESIGN AND CALIBRATION OF SLOTTED WALLS FOR
TRANSORIC AIRFOIL WIND TUNNELS

Richard W Bamwell Willam G Sewall and Joel L. Everhart
in s Advanced Technol Awfol Res VYol 1 Pt 1 1979
p 433-443 refs

Avall NTiS HC A20/MF A01 CSCL 01A



The tradmional procedure for estimating the performance of
slotted walls for airfotl wind tunnels 1s reviewed and a modification
which improves the accuracy of this procedure 1s described Unitke
the tradittonal procedure the modified procedure tndicates that
the design of awfol wind-tunnel walls which induce mimmal
blockage and streamline curvature effects 1s feasible The design
and testing of such 2 slotted wall s descrnbed It 15 shown
experimentally that the presence of 2 mode! can affect the plenum
pressure and thus make the use of the plenum pressure as a
cahibration reference questionable Finally an ONERA expenment
which shows the effect of the sidewall boundary layer on the
measured model normal force 1s discussed Author

N79-20069%% United Technologies Research Center East
Hantford Conn

SOME STEADY AND OSCILLATING AIRFOIL TEST
RESULTS INCLUDING THE EFFECTS OF SWEEP FROM
THE TUNNEL SPANNING WING Progress Report

Frankltn & Carta Arthur O St Hilawre James B Rorke {Umited
Technologies Corp} and W Donald Jepsen {United Technologies
Corp} /7 NASA  langley Res Center Advanced Technol
Awrforl Res Vol 1 Pt 1 1979 p 445 458 refs

Avail NTIS HC A20/MF AO1 CSCL C1A

A large scale tunnel spanning wing was butlt and tested
The model can be operated as either a swept or unswept wing
and can be tested in steady state or oscillated sinusoidally n
pitch about its quarter chord Data 1s taken at rmid-span with
an internal & component balance and 15 also obtaned from
minature pressure transducers distnbuted near the center span
ragion A descniption 15 given of the system and a bnef discussion
of soma of the steady and unsteady results obtained to date
These are the steady load behavior to Mach numbers of
appraximately 1 1 and unsteady loads including drag at a reduced
frequency of approximately 01 LS

N79 20061*# National Aeronautics and Space Administration
Ames Research Center Moffett Field Caiif
COMPUTATION OF TURBULENT NEAR WAKE FOR
ASYMMETRIC AIRFOILS
George S Dewert Mar 1979 16 p refs Presented at the
DEA meeting on Viscous and Interacting Flow Field Effects
Meersburg/Bodensee West Germany 24-26 Apr 1979
(NASA-TM-78581 A-7803} Aval NTIS HC A0Z/MF AO1
CSCL 1A

A numencal procedure for studying the turbulent near wake
of two dimensional aifoil sections 15 presented The Reynolds
Nawvier-Stokes equations were written for flow about bodies of
arbitrary geometry and solved on an arbitrary nonumform
curvibnear computational mesh Eddy viscosity and Reynolds stress
turbulence transport models are considered Specific examples
are shown for arfoil section by using an algebraic wviscosity mode]
with streamwise relaxation and the interactive Reynolds stress
model SES

N79 20062*# National Aeronautics and Space Admimistration
Langley Research Center Hampton Va
EXPERIMENTAL AERODYNAMIC CHARACTERISTICS AT
MACH NUMBERS FROM 060 TO 270 OF TWO SUPER-
SONIC CRUISE FIGHTER CONFIGURATIONS
Samuel M Dollyhigh Feb 1979 190 p
{NASA-TM-78764 L-12426) Aval NTIS HC AQ03/MF AQ1
CSCL 01A

Two 0 085-scale full span wind tunnel models of a Mach 160
design supercruiser configuration were tested at Mach numbaers
from 06C to 270 One model incorporated a varying diftedral
{swept-up) wing to obtain the deswed lateral diwrectional character-
1stics  the other incorporated more conventional twin vertical
taills The data from the wind-tunnel tests are presented without
analysis Author

N79 20083*# National Aeronautics and Space Admmmstration
Langley Research Center Hampton Va

SUBSONIC LONGITUDINAL AND LATERAL AERODY-
NAMIC CHARACTERISTICS FOR A SYSTEMATIC SERIES
OF STRAKE-WING CONFIGURATIONS
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N79-20069

James M Lucknng Feb 1979 219 p refs
(NASA-TM-78642) Avall NTIS HC A10/MF AOT CSCL O1A
A systamatic wind tunne! study was conducted 1n the Langley
7 by 10 foot ligh speed tunnel to help establish a paramatrc
data base of the longitudinal and lateral aerodynamic characternis-
tics for configurations incorporating strake-wing geometries
indicative of current and proposed maneuvenng awcraft The
configurations employed combinations of strakes with reflexed
planforms having exposed spans of 10% 20% and 30% of the
reference wing span and wings with trapezoidal planforms having
leading edge sweep angles of approximately 30 40 44 50
and 60 deg Tests were conducted at Mach numbers ranging
from 03 to 08 and at angles of attack from approximately
-4 10 48 deg at zero sidaeslip JAM

N79-20066*# MNew York Univ N Y
Mathematical Sciences
NUMERICAL DESIGN OF SHOCKLESS AIRFOIS Final
Tachnical Report 1 Sep 1970 - 28 Feb 1979
Paul R Garabedian 28 Feb 1979 8 p refs
[{Grant NGR-33 016 167}
{NASA-CR-158439) Avall NTIS HC AQG2/MF AQ1
1A

An attempt 15 made to indicate and brefly discuss only the
most significant achievements of the research The most successful
contnibution from the contract was the code for two dimensional
analysis of arfoils m transonic flow GY

Courant Inst of

CscL

N79-2006B*# Rockwell International Corp Downey Calf
PREDICTION OF IN DEPTH GAP HEATING RATIOS FROM
WING GLOVE MODEL TEST DATA
3 Nov 1977 57 p refs
{Contract NAS9 14000)
{NASA-CR-1680146 SEH-ITA-77-245} Avall NTIS
HC AO4/MF ADT CSCL 20D

In depth gap heating ratios were predicted down RSI tile
sidewalls based on temperature measuréments obtained from
the JSC arc-jet Wing Glove model tests in order to develop
gap heating ratios which resulted w the best possible fit of test
data and to produce a set of engineenng venfication heating
ratios similar 1n shape to one another which could be used at
vanous body points on the Orbiter duning reentry The Rockwell
TPS Multidimensional heat conduction program was used to
perform 3-D thermal analyses usmg a 30 in thick sectron of a
curved RSI tle with 283 nodal points Correlation with test
data shows that the predicted heating ratios were significatnly
higher down in the gap than the zero pressure values for T/C
stacks 39 and 38 on the Wing Glove model For stack 37 [in a
low pressure region} the baseline heating ratic owverpredicted
the temperature data This analysis which showed that the heating
ratios were a strong function of the product of pressure and
pressure gradient will be used to comnpare with recent Gap/Step
and Ames Double Wedqe testfanalysis results in the effort to
identify the Orbiter gap response to high delta P flight environ-
ment ARH

N79-20069%§ National Aeronautics and Space Admimistration
Lewis Research Center Cleveland Ohio
WIND TUNN.L PERFORMANCE OF FOUR ENERGY
EFFICIENT PROPELLERS DESIGNED FOR MACH
08 CRUISE
Robert J Jeracki Dantel C Mikkelson and Bernard J Blaha
1879 24 p refs Presented at the Business Aurcraft Meeting
Wichita Kansas 3 6 Apr 1979 sponsored by the Soc of
Automotive Engr
(NASA-TM-79124 E 9960) Avall NTIS HC AOZ/MF A1
CSCL 01A

Several advanced aerodynamic and acoustic concepts were
mvestigated v recent wind tunnel tests perdormed in the
NASA-Lewis Research Center 8x6 foot wind tunne! These
concepts included aerodynamucally mtegrated propeller/nacelles
area rubng blade sweep reduced blade thickness and power
{disk) loadings several times higher than conventional designs
Four eight-bladed propeller models were tested to deterrmune



N79-20070

aerodynamic performance Relatve noise measurements were
made on three of the models at cruise conditions Three of the
models were designed with swept blades and one with straight
blades At the design Mach number of O 8 power coefficient of
17 and advance ratio of 306 the straight bladed model had
the lowest net efficiency of 75 8 percent Increasing the sweep
to 30 deg tmproved the performance to near 77 percent
Installation of an srea-ruled spinner on a 30 deg sweep model
further improved.the efficiency to~about 78 percent The model
with the highest blade sweep (45 deg) and an area-ruled spinner
had the highest net efficiency of 78 7 percent and at lower
power loadings the efficiency exceeded 80 percent At lower
Mach numbers the 30 deg swept model had the highest efficiency
Values near 81 percent were obtained for the design loading at
speeds to Mach 07 Relauve noise measurements indicated that
the acoustically designed 45 deg sweep model reduced the near
field cruise noise by between 5 and 6 dB ARH

N79-20070%F Rockwell International Corp  Los Angeles Calf
STUDY OF THE APPLICATION OF SUPERPLASTICALLY
FORMED AND DIFFUSION BONDED (SPF/DC) TITANIUM
STRUCTURE TO LAMINAR FLOW CONTROL (LFC) WING
DESIGN
F T McCQuilkin Jan 1979 101 p refs
{Contract NAS1-14566)
{NASA CR-158979 NA-77-1142) Avail NTIS
HC AOB/MF AQ1 CSCL O1A

Eighteen design concepts for a LFC wing cover using various
SPF/DB approaches were developed After evaluation of
producibility compatbility with LFC requirements structural
effictency and fatigue requirements three candidates were selected
for fabrication of demonstration panels Included were both
sandwich and stiffened sermi-sandwich panels with slotted and
perforated surfaces Subsequent to the evaluation of the three
demonstration panels one concept was selected for fabncation
of a 03 x 10 meter {12 x 42 inch) feasibiity panel It was a
stiffened semi sandwich panel with a slotted surface designed
to meet the requirements of the upper wing cover at the maximum
wing bending moment of the baseline configuration SES

N73-20071*# National Aeronautics and Space Administratton
Langley Research Center Hampton Va
DETERMINATION OF STABILITY AND CONTROL PARAME-
TERS OF A LIGHT AIRFLANE FROM FLIGHT DATA USING
TWO ESTIMATION METHODS
Viadislav Klen Mar 1979 102 p refs
{NASA-TP-1306 |-12281) Aval NTIS HC AOS/MF ACt
CSCL O1A

Two identification methods the equation error method and
the output error method are used to estimate stability and control
parameter values from flight data for a low-wing single engine
general aviation awplane The estimated parameters from both
methods are n very good agreement pnmanly because of
suffictent accuracy of measured data The estimated static
parameters also agree with the results from steady flights The
effect of power different input forms are demonstrated Exarmina
tron of all results available gives the best values of estimated
paramsters and specifies their accuracies Author

N79-20072%§ Boeing Commercial Aurplane Co  Seattle Wash
REDUCTION OF-COMPUTER USAGE COSTS IN PREDICT-
ING UNSTEADY AERCDYNAMIC LOADINGS CAUSED BY
CONTROL SURFACE MOTIONS ANALYSIS AND RESULTS

Final Report

W S Rowe J D Sebastian and J R Petrarca Mar 1872
85 p refs

{Contract NAS1-14122)

{(NASA-CR-3009} Avall NTIS HC A05/MF A01 CSCL O1A

Results of theoretical and numencal mvestigations conducted
to develop economical computing procedures were applied to
an existing computer program that predicts unsteady aerodynamic
loadings caused by leading and trarng edge control surface
motiens tn subsomc compressible flow lLarge reductions
computing costs were achieved by removing the spanwise
singulanty of the downwash integrand and evaluating its effect
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separately in closed form Additional reductions were obtained
by modifying the incremental pressure term that account for
downwash singulanties at control surface edges Accuracy of
theoretical predictions of unsteady loading at high reduced
frequencies was increased by applying new pressure expressions
that exactly satisified the high frequency boundary conditions of
an oscillating control surface Comparative computer result
indrcated that the rewised procedures provide more accurate
predictions of unsteady loadings as well as prowiding reduction
of 50 10 80 percent in computer usage costs JAM

N79-20074# Boeing Vertol Co Philadelphta Pa
INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR
HEUCOPTER CONFIGURATION VOLUME 4G ONE-THIRD
OCTAVE BAND SPECTROGRAMS OF WAKE SPLIT-FILM
DATA, FAIRINGS AND SURFACE DEVICES Final Report
Mar 1977 - Feb 1978
Phiip F Shendan Ssp 1978 352 p
{Contract DAAJO2-77-C-0020 DA Proj 1L2-62209-AH-76}
{AD-AGB3000 USARTL-TR-78-23D0) Avall NTIS
HC A16/MF AQ1 CSCL 01/3

This 1s the seventh of the seven sub-voiumes of Volume 4
containing one third octave band spectrographs of the model
helicopter hub/rotor wake as it was modified by varous
aerodynamic dewvices This sub volume deals with the effects of
various fainngs and also of surface devices Author (GRA)

N79-20076# Boeing Vertol Co Philadelplva Pa
INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR
HELICOPTER CONFIGURATION VOLUME 6-C ONE-
THIRD OCTAVE BAND SPECTROGRAMS OF WAKE SINGLE
FILM DATA HUBCAPS AND AIR EJECTORS Final Report
16 Mar 1977 - 13 Feb 1978 _
Phiip F Shendan Sep 1978 382 p
{Contract DAAJO2-77-C 0020 DA Pro; 1L2-62209-AH-76)
{AD-A0Q062140 USARTL-TR-78-23F-V-6-C} Availl NTIS
HC A17/MF AD1 CSCLO1/3

This 15 the third of the three volumas of Volume 6 containing
one third octave band spectrographs of the model hehicopter
hub/rotor wake velocities denved from the single-film velocity
transducer data This sub-volume deals with the effects of hub
caps and air gjector systems on wake velocities  Author {GRA)

N79-20076§ Boeing Vertcl Co Fhiladelphia Pa
INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR
HELICOPTER CONFIGURATION VOLUME 7-A FREQUEN-
CY ANALYSES OF WAKE SPLIT-FILM DATA BUILDUP TO
BASELINE Final Report 15 Mar 1977 - 13 Feb 1978
Philip F Sheridan Sep 1978 210 p
{Contract DAAJO2-77-C-0020 DA Proj 1L2-62209 AH-76)
{AD A062639 USARTL-TR-78-23G-Vol-7A} Aval NTIS
HC A11/MF AO1 CSCL 01/3

This 1s the first of seven sub volumes of Volume 7 contarmng
spectrographs of the model hehcopter hub/rotor wake as it was
modified by vanous aerodynarmc devices This sub-volume deals
with the wake changes as the medel 15 built up to baseline
configuration Author {GRA}

N79-20077# Boeing Vertol Co Philadelphia Pa
INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR
HELICOPTER CONFIGURATION VOLUME 7C FREQUEN-
CY ANALYSES OF WAKE SPLIT-FILM DATA, SOLID
HUBCAPS Final Report, 15 Mar 1977 - 13 Feb 1978
Philyp F Shendan Sep 1978 251 p
{Contract DAAJQ2-77-C-0020 DA Proj 1L2-62209-AH-76)
{AD-AQ62640 USARTL-TR-78-23G-Vol-7C} Avall NTIS
HC A12/MF AD1 CSCL 01/3

This 15 the third of seven sub volumes of Volume 7 contaning
spectrographs of the model helicopter hub/rotor wake as it was
modified by vanous aerodynamic devices This sub volume deals
with the effects of solrd hub caps Here the cap underside 1s
flat and does not share the upperside camber as with the open
caps Author {GRA)

N79-20078§ Boeing Vertol Co Philadelphia Pa
INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR



HEUCOPTER CONFIGURATION VOLUME 7-0 FREQUEN-
CY ANALYSES OF WAKE SPLIT-FILM DATA OPEN
HUBCAPS Final Report 16 Mar 1977 - Feb 1978
Philip F Shendan Sep 1978 400 p
{Contract DAAJO2-77-C 0020}
{AD-AQG2641 USARTL-TR-78-23G-Vol-7D} Aval NTIS
HC A17/MF A01 CSCL 01/3

This 1s the fourth of seven sub volumes of Volume 7 containing
spectrographs of the model helicopter hub/rotor wake as it was
madified by various zerodynamic devices This sub volume deals
with the effects of vanous open hub caps Open caps have
parallel undersides and uppersides Author {GRA)

N79-20079§ Boeing Vertal Co Philadelphia Pa
INTERACTIONAL AERODYNAM!ICS OF THE SINGLE ROTOR
HEUICCPTER CONFIGURATION VOLUME 7-E FREQUEN-
CY ANALYSES OF WAKE SPLIT-FILM DATA AIREJECTORS
Fmnal Report, 15 Mar 1977 - 12 Feb 1978
Philip F Sheridan Sep 1978 397 p
{Contract DAAJO2-77-C-0020)
{AD-ACE2590  USARTL-TR-78- 23G-Vol-7-E} Availl  NTIS
HC A17/MF AQ1 CSCL 01/3

This 1s the fifth of seven sub volumes of Volume 7 containing
spectregraphs of the model helicopter hub/rotor wake as it was
modified by verious aerodynamic devices This sub volume deals
with the effects of vanous air ejector systems on the wake

Author [GRA)

N79-200804 Boeing Vertol Co Philadelphia Pa
INTERACTIOHAL AERODYNAMICS OF THE SINGLE RO-
TOR HELICOPTER CONFIGURATION VOLUME 7-F FRE-
QUENCY ANALYSES OF WAKE SPLIT-FILM DATA, AIR E-
JECTORS WITH HUBCAPS Final Report 16 Mar 1577 -
13 Feb 1978
Philip F Shendan Sep 1978 230 p
{Contract DAAJOZ-77-C-0020 DA Proj TL2- -62209-AH-76})
{AD-ADB2717  USARTL-TR-78-23G-Vol- 7F)  Availl NTIS
HC A11/MF AO01 CSCL 01/3

This 15 the sixth of seven sub volumes of Volume 7 containing
spectrographs of the model helicopter hub[ro:or wake as it was
madified by various aerodynamic devices This sub volume deals
with the effects of ar ejector systems i configurations already
possessing hub caps and also effects of several wing configurations
mounted vanously to alter the wake Author [GRA)

N79-20081# Boeing Vertol Co Philadelphia Pa
INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR
HELICOPTER CONFIGURATION VOLUME 7-G FREQUEN-
CY ANALYSES OF WAKE SPLIT-FILM DATA FAIRINGS
AND SURFACE DEVICES Fminal Report 15 Mar 1977 -
33 Feb 1978
Philtp ¥ Shendan Sep 1978 344 p
{Contract DAAJO2-77-C 0020}
{AD-AD062642 USARTL-TR-78-23G-Vol-7G} Aval NTIS
HC AI5/MF AO1 CSCL 01/3

This 15 the seventh sub-volumes of Volume 7 containing
spectrographs of the model helicopter hub/rotor wake as it was
modified by vanous aetodynamic devices This sub-volume deals
with the effects of vanous faiings and also of surface devices

Author {GRA)

N79-20082# Boeing Vertcl Co Philadelphia Pa
INTERACTIONAL AERODYNAMIC OF THE SINGLE ROTOR
HELICOPTER CONFIGURATION VOLUME B-A FREQUEN-
CY ANALYSES OF WAKE SINGLE FILM DATA BUILDUP
TO BASELINE Final Report, 16 Mar 1977 - 13 Feb 1978
Phibp F Sherdan Sep 1978 291 p refs
{Contract DAAJ02-77-C-0020 DA Proj 1L2-62209-AH-76}
{AD-AOQB2254 USARTL-TR-78-23H} Aval NTIS
HC A13/MF AO1 CSCL 01/3

This 15 the first of the three volumes of Volume 8 contaiming
frequency spectrographs of the model helicopter hub/rotor wake
velocities from the single-hlm velocity transducer data This
sub-volume deals with the wake changes as the model 15 buwit
up to the baselne configuration Author {GRA)
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N79-20087

N79-20084# McDonnell-Douglas Corp St Lowis Mo
LIFT SYSTEM INDUCED AERODYNAMICS OF V/STOL
AIRCRAFT [N A MOVING DECK ENVIRONMENT
VGLUME 2 STATIC AND DYNAMIC JET-INDUCED FORCE
AND MOMENT DATA Final Report 30 Sep 1977 - 29 Sep
1978
James H Kamman and Charles L Hall 29 Sep 1978 773 p
{Contract N62269-77-C-0365)
{AD A0B2097 NADC-77107-30-Vol-2) Avail NTIS
HC AS9/MF AOT CSCL 0172

The propulsive lift systam inducaed aergdynamics of mult jet
V/STOL arrcraft configurations were expenmantally evaluated aver
a mowving deck and at static hover condittons Several model
configurations representative of advanced subsonic and super-
sonic VfSTOL awcraft were tested Dynamic jet-nduced force
and moment data were obtained for heaving pitching and rolling
motions of a simulated seaborne landing platform over a range
of herghts amphtudes and frequencies Configuration effects ware
assessed at both statc hover and deck motion condiions
ncluding the effects of wing height fuselage contounng lift
improvement dewices and nozzle arrangement In addition tests
were performed to separate the effects of deck motion on the
fountain impingement forces Empincal procedures ware defined
to ad n predicting the dynamic jet-induced forces and moment
vanattons with deck motion Configuratron design and model
tasting guidehines for V/STOL ancraft are desenbed Recommenda
tions are also made for further research to provide additional
informationt required to develop generabized prediction proce-
dures Author {GRA)

N79 20085# Pennsylvarnia State Univ University Park  Appled
Research Lab
ACCUSTIC EFFICIENCY OF BOUNDARY LAYER TRANSI-
TiON
G C Lunchle 7 Nov 1978 16 p refs
{Contract NOQQ17-73-C-1418)
(AD-AQB2171 TM-78-285) Avall NTIS HC AOZ/MF A01
CsCL 20/4

The radiated noise due to incompressible boundary-layer
transition on an infimte ngid planar surface has been recently
analyzed {ARL TM 78-204 28 July 1978) The resuits of that
analysis are the power spectrum and directivity of the farfield
sound pressure due to a umt span of transition zone flow In
this note we further analyze transitron zone flow noise by denving
an expression for the acoustic efficlency We compare this
efficiency with the acoustic efficiency of a fully developed turbufent
boundary layer and find that the radiation from the transition
zone 15 considerably more efficient In parhicular for typical valuss
of the Reynolds numbers upon which this comparnsen depends
transition zone radiation 15 approximately a thousand times more
efficient Author (GRA}

N79-20086§ Calspan Advanced Technology Center Buffalo N_Y
A STUDY OfF INLET CONDITIONS FOR THREE-
DIMENSIONAL TRARSONIC COMPRESSOR FLOWS
Final Report, T Jun 1977 - 31 May 1978
Willhlam J Rae and John A Lordi Jun 1878 66 p refs
(Contract NODOQ19-77-C-0363)
{AD AOB2688 CALSPAN XE-6129-A 4} Avail NTIS
HC AO4/MF AO1 CSCL 20/4

This report contains a study of the conditions at the infet
of a transonic compressor with special reférence to the formulation
of these conditions 10 a2 manner sutable for flowfield computation
Several candidate metheds for specifying the nlet conditions
are reviewed and detals are given for a procedure that uses a
matching between finite-difference results and hnear-theory
formulas at a plane upstream of the rotor Author (GRA)

N79-20087¢ Adwisory Group for Aerospace Research and
Development Pans (France)

UNSTEADY VISCOUS THIN AIRFOIL THEORY

John E Yates [Aeronautical Res Associates of Princeton Inc
N J} Jan 1979 24 p refs Presented at 47th Structures
and Mater Panel Meeting Florence Sep 1978

{AGARD-R-671 ISBN-92-835-1306-1} Avail NTIS
HC AO2/MF AO1



N79-20088

The concept ot wviscous thin awfoll theory mntroduced 1s
formulated for unsteady incompressible flow The theory s
developed for a flat plate awfoll with no thickness boundary
layer Results indicate that the wviscous pressure downwash kernel
function has a loganthmic singulanity in contrast to the Cauchy
singulanty of inviscid theory It 1s shown by direct numancal
solution that for Reynolds number greater than 1000 the viscous
and mviscid results are virtually the same except in the immediate
vicinity of the traiing edge The pressure loading i1s greater than
nviscid theory would indicate and the phase of the complex
loading 15 less than inviscid theory The effect of edge bluntness
15 demonstrated for the case of steady flow SES

N79-20088# Advisory Group for Asrospace Research and
Development Neudly-Sur-Semne (France)

A COMPARISON OF PANEL METHODS FOR SUBSONIC
FLOW COMPUTATION

H & Sytsma {National Aerospace Lab Amsterdam) 8 L Hewilt
{British Aerospace Lancaster Unnted Kingdorn) and P E Rubbernt

{Boeing Military Arplane Development Seattle) Feb 1979
89 p refs

{AGARD-AG 241 [SBN-92 835 1312 6} Aval NTIS HC
AOS5/MF AOT

A data base for a number of relatively simple wing configura-
tions and nacelle configurations 15 presented The data results
were obtained from the Roberts (BAg) Sphne-Neumann Program
and a pilot version of the Boang Advanced Panel-Type Influence
Coefficient Method In addition results from the practical
engineenng type apphcation of several methods are compared
with the data solutions These compansons suggest that of the
methods considered the Boemng Advanced Pamel Type Influence
Coefficient Method 1s the most efficient in terms of accuracy/
computation ume ratio JMS

N79-20089%# Nauonal Aeronautics and Space Admumstration
Langley Research Center Hampton Va
SIMULATION STUDY TO EVALUATE A GONSTANT-
GROUNDSPEED APPROACH METHOD IN MODERATE AND
SEVERE WINDG SHEARS
Wendell W Kelley Mar 1979 51 p refs
(NASA-TM-80060} Aval NTIS HC AOQ4/MF AD1 CSCL O1C
The use of a constant-groundspeed procedure for flying
final approaches In moderate and severe wind shear environments
was investigated Performance was compared to results of
simulated constant-arrspeed approaches in identical wind profiles
The simulation model was a medum twin-jet transport equipped
with an autothrottle for maintaining constant groundspesd or
constant arspeed For both moderate and severe wind shears
tha constant groundspeed approach method was shown to provide
a way to more safely negotiate the shears while also providing
predictable and acceptable touchdown performance Results
showed airspeeds on final approach to be considerably higher
using the constant groundspeed method which supphed the
additional stall margin needed when tail-wind shears were
encountered Throttle movements were noticeably reduced o all
wind profiles when constant-groundspeed approaches were flown
Touchdown conditions were practically identical for both approach
methods 1n moderate wind shear JMS

N79 200904 Nauonal Transportation Safety Board Washington,
ocC
AIRCRAFT ACCIDENT REPORT NORTH CENTRAL
AIRLINES INC CONVAIR 580 N4826C KALAMAZOO
?'AUNIGIPALAIRPOHT. KALAMAZOO MICHIGAN JULY 26
978

2Z Feb 1979 47 p

{NTSB-AAR-79 4} Availl NTIS HC AQ3/MF AD1

At 0702 edt on July 25 1978 a Norh Central Arhnes

Inc Convair 580 operating as Flight 801 crashed after takeoff
from Kalamazoo Mumicipal Airport Kalamazoo Michigan Just
as the aucraft passed V1 a bud struck the left engine and the
left propeller autofeathered as the awrcraft lifted off The aircraft
turned to the left and flew for 1 minute 19 seconds before it
crashed nto a comnfield There ware 40 passengers including
an infant and a crew of 3 on board the aircraft One crewmember
and two passengers were injured sericusly The National
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Transportahion Safety Board determined that the probable cause
of this acodent was the failure of the caplain to follow the
prescribed engine out procedures dunng instrument meteorolog
cal condiions which allewed the awcraft to decelerate into a
flight regime from which he could not recover Contnbuting to
the accident were wnadequate cockpit coordination and disci-
pling Auther

N79-20091# National Transportation Safety Board Washington
D C Bureau of Accident Investigation
AIRCRAFT ACCIDENT REPCRT ESM GROUP (NC
CESSNA CITATION, NGIMW AND NORTH CENTRAL
AIRLINES, INC DC-9-30, NSE7N LAGUARDIA AIRPORT,
FLUSHING NEW YORK 21 JUNE 1978
22 Feb 1979 18 p
{NTSB-AAR-79-3) Aval NTIS HC AOZ/MF AO1t

About 2149 edt on.June 21 1978 at La Guardia Anport
Flushing New York ESM Group Inc Cessna Citation NE1MW
almost colhded with a North Central Aishnes Inc DC-9-30
N957N as the Cessna attempted to take off from runway 13
Shortly after the local controller had cleared the Cessna for
takeoff the DC-8 which had been cleared by the ground contraller
to tax; northwest on the active runway tumed on to runway
13 The pilot of the Cessna saw the DC 9 rejected the takeoff
steered his auplane off the runway and avoided a collision
Although there were no injunies to the occupants of either arrcraft
and the DC 9 was not damaged the Cessna was damaged slightly
Thundersterms throughout New York Air Route Traffic Control
Center s arspace had caused arr traffic delays Because of these
delays ithe taxiways ramps and gates at La Guardia Airport
were congested with aircraft The National Transportation Safaty
Board determined the probable cause of the mcident was the
failure of the ground and lecal contraller in the La Guardia tower
to effect the required coordination before using the active
runway for taxung an awrcraft Also contnibuting to the incident
was a coordination procedure which did not require the local
controller to establish direet communication with the pilot of
the aireraft before clearing him 10 use the actwe runway for
extended tax) operations Author

N79-20092¢ Computer Sciences Comp  Trevose Pa
ESCAPE SYSTEM TRAJECTORY SENSITIVITY ANALYSIS
Final Report
John J Pracentino James F McEnerny and Gene C Eberly
1 Aug 1878 127 p
{Contract N62269-75-C 0001)
{AD-AQG2429 NADC-77100 40) Avail NTIS
HC AQ7/MF AQT CSCL 01/3

Several modeling changes were performed on existing
Trajectory Simulation Computer Programs to simulate the
operation of various escape systems A study was conducted to
wentify significant input parameters and the models response to
vanations 1n the paramester values A performance envelope plot
was denved for each escape system by considering large deviations
in the values of these parameters from thewr base values

Author (GRA}

N79-20093§ Defence and Cwil Inst of Environmentat Medicine
Bownsview [Ontano)
PRELIMINARY INVESTIGATION OF THE SEATED HEIGHT
LIMIT FOR SAFE THROUGH THE-CANOFY EJECTION
FROM THE CT-114 AIRCRAFT
1 Noy Nov 1978 11 p
{AD-AQB2403 DCIEM TR-78X37) Avait NTIS
HC AQZ/MF AO1 CSCL 06/14

In a number of ejections from the CT 114 arcraft the canopies
have faled to jettison The potential for head or neck injuries
exists 1f the helmet were to contact the canopy ahead of the
canopy breaker A study was conducted to determime the
seated herght hmit for safe through the canopy ejections and
the number of pilots whose seated height exceeds the safe seated
height The study involved correlating the seated heights of a
number of subjects with static measurements taken ina CT 114
ejectron seat of the vertical distance between the top of therr
helmets and the canopy breaker The safe seated height was
found to be 880 e¢m for dual visor helmets and 806 em for



the belmet shell alone These limits would cut off about 75%
and 45% of the pilots respectively It15 recommended that further
studtes be conducted to determine what effect the actual shape
of the canopy may have on the safe seated height and what
effect the ejection forces have on pilots seated height dunng
the first moments of ejection Author {GRA)

N79-20094§ Boeing Vertol Co Philadelphia Pa
SIMULATION CORRELATION AND ANALYSIS OF THE
STRUCTURAL RESPONSE OF A CH-47A TO CRASH
IMPACT Final Raport Mar 1976 - Feb 1978
Y V BadnNath Aug 1978 297 p refs
iContract DAAJO2-76-C 0015 DA Pro) 1F2-62203-AH-76)
[AD-AD62643 D210 11354-1) Aval NTIS
HC A13/MF AQ1 CSCL 01/3

The purpose of this effort was to model the dynamic response
of the CH-47A helicopter 1o a crash impact using programiKRASH
and to correlate the results with data from a CH 47A crash
impact test An improved version of KRASH developed at Boeing
Vertol was used for this purpose This report contains details of
the development of a CH 47A KRASH structural mode! the
pretest predictions and the description of the CH-47A crash
impact test data Post test improvements to the structural model
1o 1mprove correlation with test data are discussed Problems
related to the computer program which arose during the courss
of the simulation and c¢orrelation efforts are discussed n detail
It 15 concluded that the use of KRASH for simulaton of the
dynamic respense of helicopters to crash wmpact s currently
hruted It 15 recormmended that KRASH be improved in order
for it to be useful as a design tool for the analysis of structural
crashworthiness Author {GRA)

N79-20099*# Stanford Univ Cahf
and Agoustics
FLAP-LAG-TORSION FLUTTER ANALYSIS OF A CONSTANT
LIFE ROTOR
Inderyt Chopra Jan 1979 42 p
{Grant Ns(G-2317}
(NASA-CR-152244 SU-JIAA-TR-17) Avail NTIS
HC AD3/MF A01 CSCL 01C

The constant hft rotor (CLR) employs a control mmput of
pitch moment to several aifoll sections which are free to pivot
on a continugus spar allowing them to change ther pitch to
obtain the desired hft A flap lag torsion flutter analysis of a
constant hift rotor blade 1n hover was developed The blade model
assumes ngid body flap and lead-lag motions at the root hinge
and each stnp undergoes an independent torsional motioh The
results are presented in terms of root locus plots of complex
eigenvalues as a function of thrust The effects of several
parameters Oncluding structural damping center of grawity and
elastic axis offset from aerodynamic center compressibility
pitch-lag and pitch flap coupling) on the blade dynamics are
examied With a suittable combination of lag damper and
pitch-flap coupling 1t 1s possible to design a constant hft rotor
blade free from flutter instability Author

Jant Inst for Aeronautics

N79-20100*§ National Asronautics and Space Administration
Langley Research Center Hampton Va
AIRCRAFT ENERGY EFFICIENCY LAMINAR FLOW CON-
TROL GLOVE FLIGHT CONGEPTUAL DESIGN STUDY
Andrew S Wnght Jan 1979 34 p refs
{(NASA-TM 80054) Avall NTIS HC AQ3/MF AO01 CSCL Q1C
A laminar flow control glove applied to the wing of a short
to medium range jet transport with aft mounted engines was
designed A slotted alurminum glove concent and a woven stainless
stesl mesh porous glove concept suction surfaces were studied
The laminar flow control glave and a dummy giove with 2 modsfied
superenitical aifoil ducting modified wing leading and trailing
edges modified flaps and an LFC tnm tab were applied to the
wing after slot spacing suchon parameters and compression
power were determeined The results show that a lamnar flow
control glove can be applied to the wing of a jet transport with
an appropriate suction system nstalled SES

N79-20101*§ National Aeronautics and Space Admristration
Langley Research Center Hampton Va
EFFECTS OF A MILITARY CARGOC POD AND TAIL FINS
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N738-20104

ON THE AERODYNAMIC CHARACTERISTICS OF A | ARGE
WIDE-BODY TRANSPORT MODEL
Uoyd § Jernell and Delwin R Creom Feb 1979 21 p refs
{NASA-TM-80052) Avall NTIS HC AQ2/MF A01 CSCL 01C
Wind tunnel tests were conducted on a 003 scale model
of a large wide hody commercial arcraft to determine the effects
on the static aerodynamic charactenstics resulting from the
attachment of a belly pod for the long range deployment of
outsize military equipment The effectiveness of honzental-up fins
i augmenting directional stability was investigated At a test
Reynolds number of 108 x 1000000 the addition of the pad
results in an increase In total drag of approximatsly 20 percent
Tnm drag due to the pod 15 very smail Although the pod produces
a significant decrease in directional stability the addition of the
up fing restores some of the stability particularly at the lower
angles of attack SES

N79-20102*# National Aeronautics and Space Admunistration
Washington D C
ICING TESTING IN THE LARGE MODANE WIND TUNNEL
ON FULL-SCALE AND REDUCED SCALE MODELS
F Charpin and G Fasso Mar 1879 20 p refs Transl into
ENGLISH from Aeronaut Astronaut (Francel no 38 1972
p 23 31 Presented at Conf on Protection Agamst lcing Lendon
10 May 1972 Onginal language document was announced as
AT3-20244 Trans! by Kanner (Leo) Associates Redwood City
Calif
{Contract NASw-3199}
{NASA-TM 753732} Avail NTIS HC A02/MF AO01 CSCL QiC
leing tests on full scale models of parts of awcraft {wings
tallplanes radome) equipped with actual de-icing systems were
carned out in the large Modane wind tunne! of ONERA For
studying tcing on the Concorde it was necessary to use a 1/6
scale half model The equations governing the relevant parameater
ratios to obtain reasonably good similitude water catching and
ice accretion are recalled Despite the inherent imitations of
this particular kind of testng 1e the impossibility of duplicating
both the Mach and Reynolds conditions for the mamn flow
pattern it 15 possible to obtain on a reduced scale model a
reasonably good representation of 1cing cloud catctnng and of
the shape of resuiting ice accretion Author

N78-20103*# Washingten Univ St Lows Mo
Engineenng and Appled Science
THE ROLE OF ROTOR IMPEDANCE IN THE VIBRATION
ANALYSIS OF ROTORCRAFT PART 4 Final Report
Kurt H Hohenemser Jun 1978 38 p refs Prepared for
Army Awviation Res and Develop Command Moffett Field Calif
{Contract NAS2-7613)
{NASA-CR-152261)
¢1c

A method for a strongly 1dealized case of vertical excitation
and for rolling and pitching moment excitation of a four bladed
hingeless rotor on an up focussing flexible mount 15 developed
The aergelastic rotor wmpedances are computed directly with a
finite blade element method that includes aerodynmamics The
rotor impedance matnx for three or more blades 1s determined
from the root moment impedance for a single blade by a simple
multiblade transformation rule Force and moment amplitudes
transferred from the rotor to support are found to be critically
dependent on the support dynamics SES

School of

Avail NTIS HC AD3/MF AD1 CSCL

N79-20104*# Grumman Aerospace Corp Bethpage NY
VALIDATION OF SCRAMJET EXHAUST SIMULATION
TECHNIQUE AT MACH 8 Final Report
H B Hopkins W Konopka and J Leng Washington
Mar 1979 101 p refs
{Contract NAS1-14152)
{NASA-CR 3003 RE-547) Avail NTIS HC AOB/MF AD1 CSCL
o1c

Current design philosophy for hydrogen fueled scramjet-
powered hypersomc aircraft results in configurations with strong
couplings between the engine plume and vehicle aerodynamics
The expenmental venfication of the scramiet exhatst simulation
15 described The scramjet exhaust was reproduced for the Mach
6 flight condition by the detonation tube simulator The exhaust

NASA



N79-20105

flow pressure profiles and to a large extent the heat transfer
rate profiles were then duplicated by cool gas mixtures of Argon
and Freon 13B1 or Freon 12 The resuits of these expenments
indicate that a cool gas simulation of the hot scramjet exhaust
15 a wiable simulation techmique except for phenomena which
are dependent on the wall temperature relative to flow tempera
ture GY

N79-2071056# Lockheed-Califorma Co Burbank
FORMULAS FOR TAKEOFF PERFORMANCE P3-A B AND
C AIRPLANES Final Repart
Joseph & Carnllo and Wilham M Purdy 27 Jul 1978 32 p
refs
{Contract NOOO14-77-C 0461)
(AD-AQB2290 LR-28461)
CSCL Q1/2

The increase In program steos to more than 200 and larger
memaory storage of handheld computers appears to make
practicable thewr use in preflight planning of miltary rmissions by
flight crews Such application would provide greater accuracy
and enhance effient utihzation of arplane capability Contract
No NQO014-77-C-0461 autherized development of farmulas to
calculate takeoff field iength requirements and pertinent atrspeeds
and powerplant performance to test the feasibility of this
application This report containd formulas for the performance
items authonized by the contract It 15 recommended that they
be programmed for use with a hand-held computer and that
computer solutions be evaluated for flight planmung for service
missions of P-3 airplanes Author {GRA)

Avall NTIS HC AQ3/MF AO1

N79-20106# Naval Surface Weapons Center Dahlgren Va
A COMPUTER MODEL FOR DETERMINING WEAPON
RELEASE PARAMETERS FOR A HELICOPTER IN NON-
ACCELERATED FLIGHT Fmnal Report
R P Henms and B W McCorrmick Qct 1978 73 p refs
{AD-AQ062155 NSWC/DL-TR-3823} Availl NTIS
HC AO4/MF AC1 CSCL 16/1

A mathematical model capable of computing fight path and
ortentation data for helicopters having a single mamn rotor and a
vertical tail rotor s presented The model calculates power level
and control angles i steady (tnmmed} flight for ascending
level or descending fiight paths Provisions are ncluded for
simulating a fixed wing auxthary thrust and a movable honzontal
tall whose incidence angle 15 inked to the main rotor longitudinal
cyclic control The meadel 1 coded n Fortran Extended to run
on the CDC 6700 Computer system Output from this model 1s
used in the generatton of amming data for the delivery of unguided
ordnance Author {GRA)

N78-20107# Auw Force Flight Dynamies Lab  Wnght-Patterson
AFB Chio
OPTIMUM CRUISE PERFORMANCE Final Technical Report
Jun - Aug 1977
Nguyen X Vinh Nov 12978 130 p refs
{AD-AQ62607 AFFDL-TR-78-131) Avall NTIS
HC AD7/MF AO1 CSCL 01/2

This report censiders the cruise performance of a jet-propelled
airceaft at high speed The two problems of crutse with maximum
range and with maximum endurance are analyzed In each problem
for any giwven aircraft aerodynamucs and engme charactenstics
the equation for determiming the opttimum Mach number for
cruise 15 denived For maximum renge there exists an aptimum
crise altitude For the maximum endurance problem the effect
of the altitude on performance 15 neghghble Tt 15 shown that in
both problems constant Mach number cruise is a satisfactory
flying technique In the true optimum solution the opt.imum Mach
number slowly decreases along the flight path In this case the
singular thrust control 1s obtained exphcitly as function of the
Mach number Author [GRA)

N79 20108# General Electnic Co Schenectady N Y
ANALYSIS AND CALCULATIONS OF LIGHTNING INTERAC.
TIONS WITH AIRCRAFT ELECTRICAL CIRCUITS
Final Report 16 May 1376 - 21 Feb 1978
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F A Fisher Aug 1978 398 p
{Contract F33615-76-C-3122)
{AD-AD62606 SRD-78-044 AFFDL-TR-78-108) Aval NTIS
HC A17/MF AO1 CSCL 01/3

This report documents the results of a study performed to
evafuate the wndirect effects of hghtming stnkes - specifically
mduced voltages - on the electncal systems of awcraft Numencal
methads for evaluating the fields produced by hghtming currents
flowing the skin of the aircraft are presented as a first analytical
step Additional numencal methods for computing the voltagaes
mduced in winng systems by the fields evaluated n the first
step are also presented as are recommendations on the direction
of further study Author (GRA)

N79.201094 Oynamics Research Corp Wimington Mass
Systems Div
AN ANALYSIS OF FUEL CONSERVING OPERATIONAL
PROCEDURES AND DESIGN MODIFICATIONS FOR
BEOMBER/TRANSPORT AIRCRAFT VOLUME 2 Finel Report
7 Jun 1976 - 7 Jul 1978
Romesh K Aggarwal Jul 1978 50B p refs
{Contract F33615-76-C-3104)
{AD-AQB2608 R-247U AFFDL-TR-78-96-Vol-2) Aval NTIS
HC A22/MF AO01 CSCL 01/3

Vanous proposed improvements in the design and operational
procedures for bomber/transport aircraft are evaluated The
evaluation 1s performed in terms of the estimated savings
fuel consumption and in Direct Operating Cost (DOC} As an
aid in the evaluation of design modifications graphs of feel and
DOC savings as a function of the design parameters are
developed These graphs are based on actual mission trajectory
data rather than some typical trajectory profile The actwal mission
data 15 presented in terms of histograms which provide: statistical
information concerning altitude air speed take off weight landing
waight and mission time Separate analyses are performed on
the following aircraft  the B-52G the B-52H the KC-135 the
C-141 the C-130 and the C-BA Author (GRA]
N78-20110# Texas Technological Coll Lubbock Dept of
Cvil Engineernng
DYNAMICS OF COMPLEX STRUCTURES-ANALYSIS AND
EXPERIMENT DAMAGED AIRCRAFT STABILATORS
Final Technical Report. 16 Jan 1977 - 15 Jul 1978
Jimmy H Smith and M Lynn Beascon Nov 1878 88 p refs
[Grant AF-AFOSR-3231-77)
{AD-AQG2631 AFOSR-78-1621TR}) Avail NTIS
HC AO5/MF AQT CSCL01/3

This report presents the results of an expenmental and
analytical program employed to determine the effect that damage
to a hornizontal stabilator has on structural charactenstics such
as stiffness natural frequencies and damping A simphfied method
of computing the change in the fundamental frequency as damage
Increases I1s also developed Authar (GRA)

N79-20111*# National Aeronautics and Space Admnistration
Ames Research Center Moffett Field Cahf
SURVEY OF HELICOPTER CONTROL/DISPLAY {NVESTIGA-
TIONS FOR INSTRUMENT DECELERATING APPROACH
J Victor Lebacqz Mar 1979 133 p refs
{NASA-TM-78565 A-7751) Avail NTIS HC AD7/MF AO1
CSCL 01D

Control display requirements for helicopters conducting
decelerating approaches in the terminal area under mstrument
meteoralogical conditions were swveyed The programs are
organizerd on the basis of the control augmentation concepts
that were considered and the results are summarnized and
compared Nine control display combmations are hypothesized
as possible candidates for future ground and wn-fhght mvestiga-
uon Specific gwdelines for the gudance relationship control
characteristics and display presentation concepts are given

SES

N79-20112%# Aerospace Systems Inc Burlington Mass
DISPLAY/CONTRCL REQUIREMENTS FOR AUTOMATED
VTOL AIRCRAFT ¥inal Report

W C Hoffman D L Klemman and L R Young Oect 1976
161 p refs



{Contract NAS1-13653)
[NASA-CR-158905 ASI-TR-76 39} Avail NTIS
HC A04/MF AD1 CSCL 01D

A systematic design methodology for pilot displays in
advanced commercial VTOL arrcraft was developed and refined
The analyst 18 provided with a step by-step procedure for
conducting conceptual display/control configurations evaluations
for simultaneous monnoring and control pilot tasks The
approach consists of three phases formulation of nformation
tequirements configuration evaluation and system selection Both
the monitortng and ¢ontrol performance models are based upon
the optimal control model of the human operator Extensions to
the conventional optimal control model required n the display
design mmathodology nciude explicit optimization of control/
monitoring attention simultaneous montoring and control
performance predictions and mdifference threshold effects The
methodology was appled to NASA s expenmental CH-47
helicopter 10 support of the VALT program The CH-47 appheation
examined the system performance of six flight conditions Four
candidate configurations are suggested for evaluation in prlot-in-
the-loop simulations and eventual flight tests ARH

N79 20114} National Aeronautics and Space Admimistration
Lewis Research Center Cleveland QObhio
PARAMETRIC PERFORMANCE OF A TURBOJET ENGINE
COMBUSTOR USING JET A AND A DIESEL FUEL
Helmuth F Butze and Francis M Humemk Mar 1972 44 p
refs
{NASA-TM-79089 E-9913}
CSCL 21E

The performance of a single can JTBD combustor was
evaluated with Jet A and a high aromatic diese! fuel over a
parametric range of combustor-inlet condittons Performance
parameters investigated were combustion efficiency emissions
of CO unburned hydrocarbons and NOx as well as lner
temperatures and smoke At all conditions the use or dtesal! fuel
nstead of Jet A resulted n increases in smoke numbers and
hner temperatures gaseous emiussions on the other hand did
not differ significantly between the two fuels Author

Avail NTIS HC A03/MF A0

N78-20116§ National Aviation Facilities Expenimental Center
Atlantic City N J
EMISSION SAMPLE PROBE INVESTIGATION OF A MIXED
FLOW TF30 TURBOFAN ENGINE Final Report, Jan 1974 -
Jul 1977
Gerald R Slusher Nov 1978 90 p refs
{FAA NA-78-3 FAA-RD-78-89) Avail NTIS
HC AO0S/MF AQ1

The erussions 1 the exhaust plume of mixed flow TF30
turbofan engine were investigated to optimize the shape size
and lgcation of fixed probes for acqutting representative emission
samples Traverse measurements of 121 ponts over the exhaust
nozzle were accomplished with the sample points located on a
2-inch square gnd The average emission levels contours and
profile distnbutions were deterrmined Exhaust emissions ware
measured with four mixing multhole averaging probes n the
core exhaust the engme turbine discharge pressure probes and
an expenmental dramona probe design Results indicate that the
12 point diamond probe prowides representative exhaust samples
from mwed-flow TF30 engine MMM

N79-20116%§ Pratt and Whitney Aircraft Group East Hartford
Conn  Commaercial Products Div
JTBD AND JT3D JET ENGINE PERFORMANCE JIMPROVE-
MENT PROGRAM TASK 1 FEASIBILITY ANALYSIS
Final Roport, Feb - Dec 1877
W O Gaffin and D E Webb Apr 1979 227 p refs
{Contract NAS3-20630)
{NASA-CR-159449 PWA-5518-38) Avatl NTIS
HC A11/MF AD1 CSCL 21E

JTBD and JT9D component performance improvement
concepts which have a high probabihity of ncorporation into
productton engines were indentified and ranked An evaluation
methad based on arhne payback period was developed for the
purpose of Wdentifying the most promising concepts The method
used avalable test data and analytical models along with
conceptual/prehmmary designs to predict the performance

365

N79-20122

improvements weight nstallation charactenstics cost for new
production and retrofit maintenance cost and qualitative
charactenstics of candidate concepts These results were used
1o arnve at the concept payback peniod which 1s the time required
for an amrlne to recover the investment cost of concept
implemantation GY

N79-20118% Nauonal Aeronautics and Space Administration
Lewis Research Center Cleveland Ohio
TESTS OF NASA CERAMIC THERMAL BARRIER COATING
FOR GAS-TURBINE ENGINES
Cort H Liebet 1978 10 p refs Presented at the Intern
Conf on Met Coatings San Diege Calf 23-27 Apr 1979
(NASA-TM-79116 E 9846-1) Avail NTIS HC A02/MF AO1
CSCL 21E

Atwo layer thermal barrier coating system with a bond coating
of nickel-chromium altminum-yttnum and a8 ceramic coating of
yttria-stabithzed zirconia was tested for conosion protection
thermal protection and durabiity Full-scale gas turbine engine
tests demonstrated that this coating eliminated burning melting
and warping of uncoated parts Durnng ¢yclic corresion resistance
tests made in manne diesel fusl products of combustion in 2
burner ng the ceramic cracked on some specimens Metallographic
examinatton showed no base metal detenoration SES

N78-20119§ Naval Research Lab Washington D C
STRESS INTENSITY EACTORS IN THIRD-STAGE FAN DISK
OF THE TF-30 TURBINE ENGINE Final Report
R J Sanford andJ W Dally 15 May 1978 26 p refs
{AD-AOB2103 AD E0O0260 NRL-8202) Avall  NTIS
HC AQ3/MF AC1 CSCL 21/5

A photoelastic deternnation of the mixed-mode stress-
intensity factors in a scale model of the third-stage fan disk of
the TF-30 turbine engine was performed A senes of 23 tests
were conducted to obtain isochromatic fringe paiterns at the tip
of a simulated crack as it was incrementally extended through
the lug along the observed failure path The isachromatic frnge
patterns were analyzed by employing a newly developed method
which permits determination of both opeming and sheanng mode
stress-intensity factors K sub | and K sub Il in the presence of
far-field stresses sigma sub ox Although both K sub | and K
sub Il vaned as the crack extended from its mitiation pont to
its turming point the effective stress intensity factor K sub eff
equal to the square root of tha sum of the squares of K sub |
and K sub Il remamed essentially constant over most of the
length of the fracture path After the crack turns the propagation
15 predominantly mode | and the value of K sub eff increases
dramatically with increasing crack length Author (GRA)

N79-20121§ Minnesota Univ Munneapalis ™ Dept of Mechanical

Engineenng

HEAT TRANSFER PROBLEMS IN ADVANCED GAS

TURBINES FOR NAVAL APPLICATIONS Annual F:mgmss

Report 1 Sep 1977 - 30 Nov 1978

E R Ecket R J Goldstem and E M Sparow Nov 1978

34 p

{Contract NOOD14-76 C 0246 NR Pro) 097-383)

(AD A0B2866} Aval NTIS HC A03/MF AD1 CSCL 21/8
The report covers heat exchanger studies stressing measure-

ments of local heat transfer coefficients Ditect hest transfer

measurements were performed and a method was also used

which was based on the heat and mass transfer analog Local

ablation rates were obtamed on a model covered with napthalene

and heat transfer rates were deduced from these through the

analogy Measurements of the turbulence intensity 10 a gas stream

jeaving a combustion chamber were also reported Author {GRA)

N79-20122# Rockwell Internavonal Corp Columbus Ohio
Aurcraft Dw

COMPUTER-AIDED DESIGN STUDY OF HYPERMIXING
NOZZLES Final Report 19 Oct 1977 - 19 Jul 1978

L A Mefferd and P M Bewvilagua 19 Jul 1978 85 p refs
{Contract NOOO19-77-C-0627)
{AD-ADB2374 NR78H-91}) Aval
CSCL 21/5

NTIS HC ADS/MF AO1



N79-20123

A combination of computer analysis and scale model testing
was utihzed to compare the entranment rates of a vanety of
jet mixer nozzles The objective of the study was to develop a
nozzle which would increase the performance of thrust augmenting
ejectors on V/STOL acraft Vanous multi-lebe and veortex
generating nozzles were dewvised and studied The spreading of
the jet from each nozzle was predicted by calculating a
fimite-difference solution of Reynolds equations for the thrae
dimensional flow field A two-equation turbulence kinetic energy
model was used for closure Limuted experimental testing was
then performed to venfy the predicted trends It was concluded
that increasing the length of the nozzle lobes praduces the greatest
increase In thrust awgmentation and that an altermattng slot
nozzie yields the greatest augmentation for a given lobe size

Author {GRA)

N79-20123# Cranfield Inst of Technology Bedferdshie (England)
School of Mechanical Engineenng
UNSTEADY EFFECTS OF CIRCUMFERENTIAL PRESSURE
DISTORTED INLET FLOWS IN COMPRESSORS Prog-
ress Report 15 Apr - 14 Oct 1978
R E Peacock MNov 1978 39 p
{Grant AF-AFOSR 3305-77)
(AD-A0B2550 AFOSR-78-1629TR PR-3)
HC AD3/MF AD1 CSCL 21/5

Using custom designed and developed rotor borne instrumen-
tation rotating stall phenomena are examined i lightly lpaded
single-stage compressor Two different classes of rotating stall
are identified and of different rotational frequency Qne propagates
frem the blade loading edge and the other from the blade traling
edge Author {GRA)

Avall NTIS

N79-201256§ Wiliams Research Corp Walled Lake Mich
LOW COST EXPENDABLE ENGINE Final Tachnical Report,
Apr 19768 - Mar 1978
C A Huben and B L Metsker Wnght-Patterson AFB Ohio
AFAPL Mar 1978 119 p
{Contract F33615-76-C-2123 AF Proj 30686}
{AD-ADG2864 AFAPL-TR-78-33) Avail NTIS
HC AOB/MF A01 CSCL 21/5

A low cost expendable turbojet engine in the 200 pound
thrust class was fabricated and tested The design manufactunng
and inspection concepts of the program resulted in the achieve-
ment of a projected engine cost of $2883 each mn lots of
1000 engines mn terms of 1975 economics Problems solved
dunng the compressor rig testing and engine tuns-up testing
are discussed The results of the engine demonstration te.ting
both at sea level static conditions and under a simulated
Mn 07 condition are presented Author {GRA)

N79-201264 Stevens Inst of Tech Hoboken, N J
Mechanical Engineenng
RESEARCH ON THE FLUTTER OF AXIAL TURBOMACHINE
BLADING
Femnando Sisto and Richard Rossin Nov 1978 31 p
{Contract NO0Q14-76 C-0540 NR Proy 094-363)
{AD-A063102 NE-RT-78004} Avall NTIS HC AQ3/MF AO1
CSCL 20/4

Typical aerodynamic moment and free flutter measurements
are presented for thin airfails 1n an annutar cascade For moment
measurements the parameters of significance were mean
cidence angle nterblade phase angle and ampltude of
oscillatton  Since measurements take the form of a continuous
record of moment versus angular position the symbolic name
moment loops are used For the free flutter measurements the
parameters of interest were stagger angle incidence angle
torsional amplrtude and reduced frequency The charactenstics
of the expenmental data are discussed and companson 15 made
with earlier tested thick blades Author {GRA)

Dept of

N79-20127§# Adwvisory Group for Aerospace Research and
Development Pans (France)

GUIDE TO IN-FLIGHT THRUST MEASUREMENT OF
TURBOQJETS AND FAN ENGINES

Jan 1979 202 p refs
{AGARD-AG-237 |ISBN-92-835-1304 5}
NTIS HC A10/MF AO1

Copyright  Avail
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Topics include fundamentals of thrust measurement in flight
propulsion system thrust and drag book-keeping thrust expres-
stons methodology and options error assessment and control
and instrurnentation

N79-20128# Adwvisory Group for Aerospace Research and
Development .Pans (France)

FUNDAMENTALS OF THRUST MEASUREMENT IN
FUGHT

In #ts Guide to In-Fhight Thrust Measurement of Turbojets and
Fan Engines Jan 1979 p 18-25

Avall NTIS HC AID}'MF A

The basic requirement for separating the airframe from the
engine n aircraft propulsion parformance assessment 1s presented
The planning and management of the overall test program 15
discussed and the required procedure 15 surnmarzed SES

N79-20129f Adwisory Group for Aerospace Research and
Development Pans (France)

PROPULSION SYSTEM THRUST AND PDRAG BOOK-
KEEPING

In ts Gude to in-Flight Thrust Measurement of Turbojets and
Fan Engines Jan 1979 p 27-81

Avail NTIS HC A10/MF A1

A consistent and standardized structure of defimtions for
the various components of thrust and drag 15 presented The
power plant and the division of technical responsibilities for the
pans of the power plant are discussed Defimtion of terms used
in a book keeping system s recommended The items which
should appear in the book-keeping system were exarmned Wind
tunnel tests needed to define the 1hrust/drag components and
mutual interference effects are described The prediction of
parformance and flight test analysis were studied SES

N79-201304 Advisory Group for Aerospace Research and
Development Pans (France)

THRUST EXPRESSIONS, METHODOLOGY AND OPTIONS
In its Gude to In-fight Thrust Measurement of Turbojets and
Fan Engmnes Jan 1979 p 63-118

Availl NTIS HC A10/MF AO1

Methods for determining engine standard gross and net thrust
which dwectly or indwrectly form the basis of wrtually all
procedures for evaluating thrust i fiight are presented The
methods nclude brochure gas generators swinging probe
trunmon thrust and engine calibration conditions SES

N79-20131§ Adwisory Group for Aerospace Research and
Development Pans (France)

ERROR ASSESSMENT AND CONTROL

In its Guide to In-Fhight Thrust Measurement of Turbojets and
Fan Engines Jan 1979 p 119-173

Avart NTIS HC A10/MF AO1

Mathematical models are used to describe the properties of
arror distnbutions to enable the uncertainty of vanous results to
be calculated Thrust in flight expenment to dentify methods of
tigh vabdity to ehminate rmistakes and to assess and control
errors 1s presented SES

N79-Z0132§ Advisory Group for Aerospace Research and
Development Pans (France)

INSTRUMENTATION

in s Guide to In Flight Thrust Measurement of Turbojets and
Fan Engines Jan 19789 p 175-198 refs

Aval NTIS HCA10/MFAQ1

Systems design design methods for reducing ercor meth-
ods for reducing error in specific measuraments cost effectiveness
in instrumentation and properties of an accurate system of
mstrumentation are presented SES



N79-20133*f Analytic Sciences Corp Reading Mass
MODERN DIGITAL FLIGHT GONTROL SYSTEM DESIGN
FOR VTOL AIRCRAFT
John R Broussard Paul W Berry and Robert F Stengel Hampton
Va NASA Mar 1879 250 p refs
{Contract NAS1-14358)
[NASA CR-159018}) Aval NTIS HC A1l 1/MF AO1
01D

Methods for and results from the design and evaluation of
a digital flight control system (DFCS) for a CH 47B helicopter
are prasanted The DFCS employed proportional integral control
logic to prowvide rapid precise response to automatic or manual
guidance commands while following conventional or spiral descent
approach paths it contaned altitude- and velocity-command
medes and it adapted to varying flight conditions through gan
scheduling Extensive use was made of linear systéms analysis
techniques The DFCS was designed using linear optimal
estimation and contral theory and the effects of gain scheduling
are assessed by examination of closed loop eigenvalues and time
reasponses JAM

CSCL

N79-20134%§ National Aeronautics and Space Administration
Hugh L. Dryden Fhight Research Center Edwards Calf
STABILITY AND CONTRCOL DERIVATIVE ESTIMATES
OBTAINED FROM FUGHT DATA FOR THE BEECH 99
AIRCRAFT
Russel R Tanner and Terry D Montgomery Apr 1978 38 p
refs
(NASA-TM-72863 H-1081}
CSCL 01¢

Lateral directional and longitudinal stabiity and control
derivatives were determined from flight data by using a maximum
hkelhood estimator for the Beech 99 arplane Data were obtained
with the aircraft in the cruise configuratton and with one third
fiap deflection The estimated denvatives show good agreement
with the predictions of the manufacturer Author

Aval NTIS HC A03/MF AD1

N79 20135*# National Aeronautics and Space Administration
Langley Research Center Hampton Va
A PITCH ATTITUDE STABILIZATION SYSTEM UTILIZING
ENGINE PRESSURE RATIO FEEDBACK SIGNALS Patent
Application
Wendell W Kelley inventor {to NASA)
14 p
{NASA-Case-LAR-12562-1 US-Patent-Appl-SN-015895) Avail
NTIS HMC AOZ/MF AD1T CSCL Q1C

The invention relates to a pitch attitude stabiization system
m which engine pressure ratio (EPR) signals are used to cancel
priching moments due to changes in thrust The mvention consists
essentially of amcraft engine instrumentation 15 that generates
an EPR signal In a first embodiment of the invention the EPR
signal 15 compared to a reference EPR signal 46 by means of a
summing device 47 The resulting difference signal 1s multiphied
by a constant K sub EPR to form a control signal which cancels
pitching moments due to changes in thrust This control signal
18 added to the other pitch control signals by a summing
device 32 NASA

Filled 28 Feb 1979

N79-20136*§ National Aeronautics and Space Admimistration
langley Research Center Hampton Va
A VELOCITY VECTOR CONTROL SYSTEM AUGMENTED
WITH DIRECT LIFT CONTROL Patent Application
Henry F Tisdale Sr (Tisdale Henry F Sr Oakhurst N J) and
Wendell W Kelley wnventors {to NASA}) Filed 28 Feb 1879
16 p Sponsored by NASA
{NASA-Case-LAR-12268-1 US Patent-Appl-SN-015998) Avail
NTIS HC A02/MF AO1 CSCL 01C

A pilot controlled stabihty control system 15 described that
employs direct Iift control (spoiler contral}l with elevator control
to control the flight path angle of an aweraft A computer on
the aircsaft genarates an elevator control signal and a spoiler
control signal using a pilot controlled pitch control signal and
pitch rate vertical velocity roll angle groundspeed, engine
pressure ratio and vertical acceleration signals which are generated
on the arcraft The direct hit control by the awcraft spoilers
improves the response of the aircraft flight path angle and provides
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N79-20140

short term flight path stabilizauon against environmental
disturbances NASA

N78-20137§ Adwvisory Group for Aerospace Research and
Development Pans {France)
EXCITATION AND ANALYSIS TECHNIQUE FOR FLUTTER
TESTS
G Hadl [Messerschmitt Boelkow-Blohm GmbH  Munmich} and
M Steinnger (Messerschmitt-Boelkow-Blohm GmbH  Munich)
Jan 1979 31 p refs Presented at 47th Structures and Mater
Panel Meeting Florence Sep 1978
(AGARD-R-672 ISEN 82 835-1309 6) Avail NTIS
HC AQ3/MF AQ1

Excitation methods apphed recently for flight flutter testing
were surveyed Examples of excitation by frequency sweep
pseudo random harmanic oscillation and control feedback
technique are given and therr effectiveness and adapuion to digital
processing 15 ciscussed Expertence with generating aerodynamic
forces by control-surfaces or additional vanes 1s presented The
digital analysis of flight flutter test data s descnbed Recommenda
tions for selection of analysis parameters and how to avoid errors
due to digital processing are given For data evaluation n fiight
flutter tests the autopower spectrum and transfer and coherence
function are used Errors and effects of digital blockwise
computation and analysis procedures like block overlapping
windowing averaging or curve fitting are demonstrated The filter
correlation and the modal amalysis techmique are applied for
mode separation and damping evaluation based on the above
mentoned functions Practical experences and examples from
wird tunne! flight and laboratory tests are discussed An on e
computer pragram for realime calculation of resonance frequen-
cies and damping factors 1s presented SES

N79-20138f Advisory Group for Aerospace Research and
Development Neuilly-Sur-Seine (France)
AGARD FLIGHT TEST INSTRUMENTATION SERIES
VYOLUME 9 AEROELASTIC FLIGHT TEST TECHNIQUES
AND INSTRUMENTATION
J W G vanNunen ed and G Piazzoh ed Feb 1979 50 p
{AGARD-AG-1680 Vol & |ISBN 92-835-1311 8) Aval NTIS
HC AO3/MF AQ1

The flight test mnstrumentation for determining the flutter
behavior of an aircraft 15 presented The mechamism of flutter 1s
reviewed and the following items are discussed {1} requirements
which the type of excitation should obey in order to enable the
determination of the flutter charactersties (2} possible means
of exentation (3} appropreate mstrumentation and {4) data analysis
procedures SES

N79-20139§ Advisory Group for Aerospace Research and
Development Paris {France)

TECHNICAL EVALUATION REPORT ON THE FLIGHT
MEGHANICS PANEL SYMPOSIUM ON STABILITY AND
CONTROL

Charies R Chalk {Calspan Corp Buffslo N Y} Jan 1979
18 p ref Symp beld at Ottawa 25-28 Sep 1978
{AGARD-AR-134 ISBN-92-835-1308 8) Avail NTIS

HC AQ2/MF AO1

Some of the pessibibties for matching control systems and
charactenistics to aurcraft rmssion requirements were exarnined
The technology of active control concepts and CCV to operational
aircraft 15 reported Questions concerning the operational needs
cost effectiveness rehability and maintenance of the active control
concepts and CCV are discussed SES

N79-20140*} Spectron Development Labs Inc Costa Mesa
Calif

FEASIBILITY STUDY OF TRANSIT PHOTON CORRELATION
ANEMOMETER FOR AMES RESEARCH CENTER UNITARY
WIND TUNNEL PLAN Final Report

W T Mayo Jr and A E Smart 7 Feb 1979 86 p refs
Onginal contains color illustrations

{Contract NAS2-10072)

{NASA-CR 152238 SDL-79 6397) Avarl NTIS
HC AQ5/MF A0t CSCL 14B



N79-20141

A iaser trapsit anemometer measured a two-dimensional
vector velocity using the transit time of scattenng particles
between two focused and parallel laser beams The objectives
were (1) the determination of the concentration levels and hght
scattering efficiencies of naturally occurring submicron partcles
in the NASA/Ames unttary wind tunnel and {2) the evaluation
based on these measuvred data of a laser transit anemometar
with digital correlation processing for nomntrusive velocity
measurement 0 this faciity The evaluation cmtena ware the
speeds at which pomt velocity measurements could be realized
with this techrique {as determined from computer simulations)
for given accuracy requirements JAM

N79-20141# Washington Univ  Seattle
and Astropautics
IMPROVEMENT OF FLOW QUALITY AT THE UNIVERSITY
OF WASHINGTON LOW SPEED WIND TUNKNEL
Shojre Shinde Willam H Rae Jr Yokio Acki {Boemg
Commerical Aiplane Co  Seattle) and Eugene G Hill {Boeing
Commercial Airplane Co  Seattlel 17 Aug 1978 35 p refs
Presented at AJAA 10th Aerodyn Testing Conf San Diago
Calf 12 21 Apr 1978 Backup document for AIAA Synoptic
Improvement of Flow Qualty at the Urwersity of Washington
Subsonic Wind Tunne! scheduled for publication i Journal of
Energy May-June 1979
{AFAA-Paper-78-815) Avall NTIS HC A03/MF AO1

A method for improving flow qualty o an 8 x 12 foot
wind tunnel was developed The capability to measure and interpret
small changes in configuration was hmited by the umformuty of
flow n the test media The wnprovements which resulted n a
more uniform flow reduction of power and turbulence level
and its effect on aercdynamic test data are presented JAM

Dept of Aeronautics

N79-20142%§ Southampton Univ {England}
Aeronautics and Astrenautics
STUDIES OF SELF STREAMLINING WIND TUNNEL REAL
AND IMAGINARY FLOWS Semannuel Progress Report
Jan -.Jul 1978
5 WD Wolfand M J Goodyer 1978 76 p refs
{Grant N5G-7172}
Avall NTIS HC AQS/MF AGQ1 CSCL 148

Testing m the low speed flexible walled tunnel in an effort
to explan the reasens for data discrepancies at high anglas of
attack are presented Automared transonic 1est sections were
developed The flexible walled tunnal was used 1n a new operating
mode to @ generated curved flow around the aifoil allowmng
the extraction of purely rotary denvatives Some straight wall
low speed pressure data for wall and model which 15 ysed for
checking interference correction methods were reporied
Computer software which includes an old streamlining algonithm
and a prediction algenthm was exammed SES

Pept of

N79-20143)§ ARO Inc Armold Air Force Station Tenn
COMPUTERIZED HEAT-TRANSFER AND STRESS ANALY-
SIS OF WIND TUNNEL METAL THROAT LINERS
Final Report, 2 Jun 1977 - 22 Jun 1978
Dannis T Akers AEDC Nov 1978 88 p refs
{AD-AO62318 AEDC-TR-78-54) Availl
HC ADS/MF A01 CSCL 14/2

This study presents a computerized approach to amalyze the
structural integnty of wind tunne! coverging-diverging nozzles or
hners In order to maintain hner configurations to produce accurate
test conditions the liners must be externally cooled usually with
water Thermal gradients are set up n the Iiner and an analysis
must be made to ensure adequate design One of the most
difficult problems in analyzing the lner i1s determimning the
awside forced convection heat transfer coeffictent The mann
reason it is so difficult 15 due to the boundary layer that develops
along the contour of the liner Sivells ARC Inc  derwved
programmed and expenmentally checked a method for caleulating
the turbulent boundary-layer propertias in the supersomic section
of a hner Using the results from Swells program and an iterative
radial heat balance one can wnte a subroutine called HEAT to
determine (1) The thermal gradient through the thickness of
the iner {2} The temperature profile along the length of the
hner and (3) The total stresses at any point in the liner Included

NTIS
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in the subroutine 15 a method for determining the same three
condittons for the subsonic section of the liner Author (GRA)

N79-20144§ Calspan Corp Buffalo N Y
RESEARCH ON ADAPTIVE WALL WIND TUNNELS
Final Report May 1976 - Nov 1977
Robert J Vidal and J C Rsckson Jr
{Contract-F40600-76-C-0011)
{AD-AD62110 CALSPAN-RK-5934-A-1
Availl NTIS HC A04/MF AO1 CSCL 20/4
The objective of this research was to investigate the utility
of the Calspan self-correcting wind tunnel for minimizing or
ehminating wall interference effects in two dimensional transonic
flows when shock waves from the test model extend to the
tunnal walls This report summarizes the expenmental research
performed with two-thmensional aifoils in the Calspan self
correcting wind tunne) and the theoretical research accomphished
in support of the expenments The expetiments were performed
with aifoil models having 4% and 6% solid blockage The initral
expenments with the 6%-blockage model were devoted to
datermining a practical mode of operation when shock waves
from the model extend to the wall The most practical model 15
to use wall control to obtain the desired distribution of longitudinat
velocity components for subentical walls The Mach number 18
then increased and the wall control 15 readjusted sequentially
unttl the desied test condition i1s achieved At the high Mach
numbers of interest however the avalable wall control was
limited locally and tunnel system changes were required A
method s reported for analyzing self correcting wind tunnels
with porous walls GRA

Nov 1878 66 p refs

AEDC-TR-78-36)

N78-20145§ Transportation Research Board Washington D C
RESEARCH IN AIRPORT PAVEMENTS
1978 124 p refs Conf held at Atlanta 15-17 Nov 1976
sponsored by FAA
{PB 288432/7 TRB/SR-175 ISBN 0 309-02800 0
LC-78-10924) Avall NTIS HC A0G6/MF AD1 CSCL Q1E

At the request of the Federal Awiation Admunistration the
Transportation Hesearch Board conducted a conference on
research i arport pavements Research results that can now
be implemented are in the following areas ({a) The pavement
aircraft compatibulity study provides a basis for trade offs between
awrcraft and pavement design (b} aircraft distnbunen on aport
pavements for design and rehabilitaton purpeses (g} mix design
and construction procedures for fibrous concrete 10 permit s
use where appropriate {d) mix design and construction procedures
for porous friction courses (e} suitable equpment and procedures
for measuring pavement unevenness and (f} stanstical qualty
control and quality assurance procedures far use th pavement
construction and rehabelitation GRA

N79 20166"°§ Nauonal Aeronautics and Space Administration

Wallops Station Wallops Island Va

A NEW DIMENSION WALLOPS ISLAND FUIGHT TEST

RANGE THE FIRST FIFTEEN YEARS

Joseph Adams Shortal Dec 1978 784 p refs

{Contract NASE-1364)

(NASA-RP-1028) Aval NTIS HC A99/MF AO01 CSCL 14B
A racord of the first fifteen years [1945 1959) of research

and development tests that were performed at Wallops Island

1s presented It begins with the evepts that led to the establishment

of the National Advisory Commuttee for Aeronautics flight tes?

range on Wallops Island to the first year as a part of the National

Aeropautics and Space Admnistration FOS

N79-20174*} Scrence Applications Inc  Huntswille Ala
TURBULENCE SIMULATION MECHANIZATION FOR SPACE
SHUTTLE ORBITER DYNAMICS AND CONTROL STUDIES
Frank B Tatom and Richard L King Dec 1977 &3 p refs
{Contract NAS8-31173}
{(NASA-CR-161194 SAl-78-766-HU)
HC AOd-/MF A01 CSCL 22B

The current version of the NASA turbulent simulation madel
n the form of a digital computer program TBMOD s desenbed
The logic of the program 15 discussed and all inputs and outputs

Avail NTIS



are defined An alternate method of shear simulation suitable
for incorporation into the model 15 presented The simulation Is
based on a von Karman spectrum and the assumption of 1sotropy
The resulting spectral density functions for the shear mode! are
included ARH

N79-20175§ ARO Inc Amold Arr Force Station Tenn
EFFECTE OF VERTICAL TAIL FLEXIBILITY ON THE
AERODYNAMIC CHARACTERISTICS OF A 003-SCALE
NASA SPACE SHUTTLE ORBITER AT MACH NUMBERS
FROM 090 TO 155 Final Raport
J A Black AEDC 29 Aug 1978 29 p refs
(AD-AQB2377 AEDC-TSR-78-P29} Avail NTIS
HC ACG3/MF AO1- CSCL 22/2

A 003-scale model of the NASA Space Shuttle Orhiter
utilizing a flexible and a ngid vertical tal was tested i the
Propulsion Wind Tunnel Transonic {16T) at free-stream Mach
numbars from 090 to 1585 free stream dynamic pressures from
300 to 700 psf angles of attack from -2 to 12 deg and angles
of sideslp from -5 to 9 deg for speedbrake deflections of 25
and 55 deg and rudder deflections of Q and 10 deg The objective
of the test was ta deterrmipe the effects of vertical tail flexibility
on the static stability and control charactenstics of the Qrbiter
vehicle GRA

N79 20180%# MNational Aeronautics and Space Admiristration
Lewrs Research Center Cleveland Chio
AN OXIDE DISPERSION STRENGTHENED ALLOY FOR GAS
TURBINE BLADES
T K Glasgow 1979 13 p refs Presented at the 20th
Structures Structural Dyn and Mater Conf St Lows 4 6 Apr
1979 sponsored by AIME and the Am Soc of Civil Engr
{NASA-TM-78088 E-9912) Aval NTIS HC A02/MF AQ1
CSCL 21H

The strength of the newly developed alloy MA B0QQQE s
denved from a nickel alloy base an elongated gram structure
naturally occurnng precipitates of gamma prnime and an artificial
distrtbution of extremely fine stable oxde particles Its composition
15 Nr115Cr-2Mo-2Ta 4W-4 5AI-25Ti 0 16Zr  005C-001B-1
1Y203 It exhibits tha strength of a conventional rickel base
alloy at 1400 F but 1s quwte supenor at 2000 F lts shear
strength 15 relatively low necessitating consideration of special
joining procedures Its hagh cyele low cyele and thermal
fatigue properties are excellent The relatonship between alloy
microstrugture and properties 15 discussed Author

N79-20187*§ National Agronautics and Space Administration
Lowis Research Center Clevaland Ohio .
TUNGSTEN FIBER REINFORCED FaCrAlY A FIRST
GENERATION COMPOSITE TURBINE BLADE MATERIAL
D W Petrasek E A Winsa L J Westfal and R A Signorelh
1879 27 p rofs Presented at the 108th Ann mesting of the
Am Inst of Mining Met and Petroleum Engr New Orleans
18-22 Feb 1979
{NASA-TM-79094 E-9918)
CSCL 11D
Tungsten-fibar/FeCrAlY {W/FeCrAlY) was identified as a
promusing amrcraft engine first generation turbme blade composite
matenal Based on avalable data W/FeCrAlY should have the
stress-rupture creep tensile fatigue and impact strengths
required for turbine blades operating from 1250 to 1370 K It
should also have adequate oxidatwon hot corrosion and thermal
cycling damage resistance as well as high thermal conductivity
Concepts for potentially low cost blade fabrcation were developed
These concepts were used to design a first stage JT9D convection
cooled turbine blade having a calculated 50 K use-temperature
advantage over the drrectronally sohdified superalioy blade LS

Avall NTIS HC AOQ3/MF AD1

N79-20189%# Douglas Arrcraft Co Inc Long Beach Cahf
A STUDY ON THE UTILIZATION OF ADVANCED COM-
POSITES IN COMMERCIAL AIRCRAFT WING STRUCTURE
EXECUTIVE SUMMARY

D J Watts Jul 1978 58 p refs

[Contract NAS1-15004)

[NASA-CR-158802-1) Aval NTIS HC AD4/MF AD1
11

csCL
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The overall wing study objectives are to study and plan the
effort by commercial transport awrcraft manufacturers to
accompiish the transition from current conventional materals and
practices 1o extensive use of advanced composites in wings of
aircraft that will enter service in the 1985-1980 ttme penod
Specific wing study objectives are to defina the technology and
data needed to support an aircraft manufacturer s commitment
to utilize composites primary wing structure 1n future production
awcraft and to develop plans for a composite wing technology
program which will provide the nseded technology and data

GY

N79-20190%§ Douglas Aucraft Co Inc Long Beach Calf
A STUDY ON THE UTILIZATION OF ADVANCED COM-
POSITES iN COMMERCIAL AIRCRAFT WING STRUCTURE
Final Report _
D J Watts Jul 1978 249 p refs -~
{Contract NAS1-15004)
[NASA-CR-158902-2)
11D

A study was conducted 1o define the technology and data
needed to support the introduction of advanced composite
matenals in the wing structure of future production aircraft The
study accomphshed the following {1) definition of acceptance
factors (2) wentification of technology i1ssues {3) evaluation of
six candidate wing structures (4) evaluation of five program
options (5) definition of a composite wing technology development
plan (8] identfication of full-scale tests {7} estmation of program
costs for the total development plan ({8) forecast of future
utihzation of composites mn commercial transport aircraft and {9}
identification of entical technologies for trmely program plan-
ning LS

Avall NTIS HC A11/MF AD1 CSCL

N79-20222*§ General Electnc Co  Schenectady N Y
EVALUATION OF AN ADVANCED DIRECTIONALLY
SOLIDIFIED GAMMA/GAMMA -ALPHA Mo EUTECTIC
ALLOY
M F Henry M R Jackson M F X Gighottr and P B Nelson
Jan 1979 67 p refs
{Contract NAS3-20383)
{(NASA-CR-158416 SRD-78-191}) Avail NHS
HC A04/taF AO1 CSCL 11F

An attempt was made to improve on the properties of the
candidate et engine turbine blade matenal AG 60 a gamma/
gamma pnme alpha Mo eutectic composite Alloy 38 (AG-170}
was evaluated in the greatest detal This alloy Nt 588 A1-29 74
Mo-1 656 V-1 2C Re {weight percent} represents an 1mprovement
beyond AG-60 based on mechanical testing of the transverse
andfor longitudinal orentations over a range of temperatures I
tension shear rupture and yupture after thermal exposure It s
likely that other alloys v the study represent 2 stmalar improve-
ment GY

N79-20228¥ Airr Force Matenals Lab Wnght-Patterson AFB
Qhwo
AEROSPACE STRUCTURAL METALS HANDBOOK
VOLUME S5 SUPPLEMENT 11 NONFERROUS ALLOYS
Quarterly Report, Dec 1978
S § Manson Dac 1978 74 p Suppl to AFML-TR-68-1156
Volume 1-4
(AD-A0B2553 AFMLE-TR-68-115-Vol-6-Suppl-11}  Avail NTIS
HC AO4/ME AO1 CSCL 11/8

This nickel-base alloy containing large additions of aluninum
and titanium  achievas very igh strength at elsvated temperature
It has thus received considerable attention for apphcation in
components of high performance jet engines such as turbmne
blades vanes and nozzles and even integral turbine wheels
Because of the large quantihes of strengtheming elements included
in the composition the alloy 15 not hot worked and 15 therefore
used In the as-cast condition Recently however there has
been considerable development of a powder matallurgy product
which permits working of the alfoy At high temperatures the
powder-cansolidated preduct becomes superplastic thus opening
many possibilities in fabncation-to-shape of wrought complex
components GRA



N79-20264

N79-20264"# National Aeronautics and Space Admmistration

Washington D C

SOME ASPECTS OF AIRCRAFT JET ENGINE FUELS

R Bekiesinski Apr 1973 11 p refs Transl wto ENGLISH

from Tech Lotnicza 1 Astronautyczna (Warsaw} v 33 Sep 18978

p 11-12 Ongieal language document was announced as

A79-11368 Transl by Kanner {Leo) Associates Redwood City

Calf

[Contract NASw 3199)

(NASA-TM-75395) Avall NTIS HC A02/MF AD1 CSCL 21D
Technologies are reviewed for improving the thermal stability

of jet fuels with reference to the overheating of fue! tanks wn

supersonmic arcraft Consideration 15 given to the development of

a jet fuel with high thermal stability by the Polish petroleum

ndustry GY

N79 20265%§ National Aeronautics and Space Administration
Lewis Research Center Cleveland Ohio
AIRFOIL COOLING HOLE PLUGGING BY COMBUSTION
GAS iIMPURITIES OF THE TYPE FOUND IN COAL DERIVED
FUELS
Daniel L Deadmore and Carl E Lowell Feb 1878 14 p refs
{Contract EF-77-A 01-2593)
{NASA-TM-79076 E-9893 DOE/NASA/2593-79/1} Avall
NTIS HC AOZ/MF A01 CSCL 21D

The plugging of arfell coohng holes by tymcal coal denved
fuel impunties was evaluated using doped combustion gases In
an atmospheric pressure burner ng Very high specific coebng
air mass flow rates reduced or eliminated plugging The amount
of flow needed was a function of the composition of the deposit
It appears that plugging of film cooled holes may be a problem
for gas turbines burning coal denved fuels Author

N79-20303# MNaval Ocean Systams Center San Dingo Calif
AIRBORNE FIBER OPTICS MANUFACTURING TECHNOL-
QGY AIRCRAFT INSTALLATION PROCESSES Techni-
cal Report May - Sap 1978
G Kosmos and R A Greenwell 24 Oct 1978 123 p
[AD AOB2683 NOSC/TR-340) Avall NTIS HC AO08/MF AO1
CcSCL 17/2

Manufactuning processes are being developed for installation
of optical fiber harnesses and stand alone hnks on military
awcraft Fabncation and installation plans and procedures are
being developed and a routing analysis 1s being performed to
prowide a basts for installation of fiber optics n military aweraft
A Ife cycle cost analysis of the optical fiber harness indicates
apparent economic advantages Author {GRA}

N79-20310§ Annc Research Cop Annapohs Md
AN/APS-98 RADAR MODIFICATION PROGRAM Progress
Report 1 Nov 1977 - 37 Oct. 1978
W Schulz MNov 1978 27 p
{Contract NOD0O19-77-C 0516}
{AD-A0B2569 Rept-1711-01-1-1830) Avail NTIS
HC A03/MF AO1 CSCL 17/9

The Naval Avionies Center (NAC) at indianapohs Indiana 1s
preducing the kit hardwara for rebability mamntamnabiity and
operational improvement modificatrons of the AN/APS-96 radars
m service in E-2B arrcraft The series of modification kits designed
by ARIMC Research Corporation 1s being installed at NAS
Miramar This report covenng the penod 1 November 1977
through 31 October 1878 summanzes the actvities of ARINC
Research engineers in supporting the refinement of the designs
for kit production at NAC the test and installation of kits at
NAS Miramar and the famibarization of the Nawvy technicians
with the modified system Author {(GRA)

N79-20311§ Boemg Co Seattle Wash
ELECTROMAGNETIC COUPLING ANALYSIS OF A LEARJET
AIRCRAFT Final Raport, 15 Jun 1977 - 15 Jun 1978

D F Strawe M Obyme and S Sandberg Sep 1978 84 p
refs

(Contract F33615-77-C-2058)

{AD-AQ62480 D180-24256-1 AFFBL-TR-78-121)
NTIS HC AO5/MF AO1 CSCL 20/14

Avail
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This report presents the results of an electromagnetic modeling
analysis of a Learet awcraft Coupling models were developed
for the arcraft extenor and selected mternal cabling Calculations
of pulse induced responses wete made using the computer codes
WIRANT and TRAFFIC The calculated responses were compared
to test data obtained by AFFDL Lightning-induced responses
were also calculated for a nearby 20 kiloampere stroke

Author {GRA)

N79-20319¥ Boeng Aerospace Co Seattle Wash Engineenng
Technology D

HYBRID TECHNOLOGY COST REDUCTION AND RELIABIL-
ITY IMPROVEMERNT STUDY Final Report

H M Waldron [l and L. F Buldhaupt Mar 1978 154 p
refs

{Contract NO0163-77-C 0298)

{AD-A062247 D180-24054-1) Aval NTIS

HC ADB/MF AO1 CSCL 14/1

The objective of this multi-phase program 1s to develop the
matenals processes and controls to improve rehability and reduce
cost of hybrid microelectronies for application i military avionic
systems The objective of the first phase the study effort covered
by thus report s to develop a data base for the subsequent
phases The first phase parformed over & &-rnonth penod
consisted of two tasks {1) collection of data and infarmation
and (2) data assessment and znalysis GRA

N73-20326§# General Electnc Co Cincinnats Ol Aurcraft
Engine Group
HYBRID PACKAGING OF INTEGRATED CIRCUITS FOR
ENGINE CONTROLS Fina)l Report Aug 1974 - Jan 1978
Howard B Kast and James A loughran Jul 3878 176 p
rafs
{Contract F33615-74-C-2070)
{AD-AQ62125 R78AEG453 AFAPL-TR-78-39) Aval NTIS
HC AQ9/MF AD1 CSCL 09/5

This report documents the design test and development of
an advanced electrome packaging candidate for futore on engine
electronic controls Matenals with low and well-matehed
expansion properties special processes and special joining alloys
were used because of the large number of thermal cycles expacted
Tape automated bonding was wvsed because 1t offers improved
rellabiity and lower production cost Included in the program
ware temperature cycling thermal shock vibration bench testing
and on-engine environmental testing The results obtained were
favorable Author {GRA)
N79-20342%§ Michigan State Univ  East Lansing  Dept of
Mechanical Enginesning
MEASUREMENTS IN A LARGE ANGLE OBLIQUE JET
IMPINGEMENT FLOW
John F Foss 7 Aug 1978 48 p Subnutted for publication
(Gtant NGR-23-004-091)
{NASA-CR-158385] Avail NTIS HC AO3/MF AOQ1
20D

The fiow field associated with the obliqus 1mpingement of
an axisymmetnc jet was investigatad in the externally blown
flap configuration for the STOL awcraft The passwve and active
spreading characienstics of the shaliow angle (a greater than
or = approximately to 15 degrees) oblique smpingement flow
the role of the mtially azimuthal vorticity fiald and the stagna-
tion pomnt region were studied and compared to the large
{a = 45 degrees) obhque Jet iImpingement flow A descnption of
the charactenstics of the large angle impingement flow 1s
presented A flow field near the plate as showing two distinct
patterns one near the location of the maximum surface pressure
and another about the geometric intersection of the jet axs
with the plate and turbulence in the region above the plate
which i1s greater than the one accounted for by the convection
of turbulence energy by the mean motion MMM

CsCL

N78-20344*¢ National Aeronautics and Space Administratron
Langley Research Center Hampton Va

PRESSURE AND THERMAL DISTRIBUTIONE ON WINGS
AND ADJACENT SURFACES INDUCED BY ELEVON
DEFLECTIONS AT MACH &



Lows G Kaufman Il {Grumman Aerospace Corp Bethpage
N Y} and Charles B Johnson Mar 1979 59 p refs
(NASA-TP-1356 L-12636) Aval NTIS HC AQ4/MF A1
CSCL 01A

Surface pressure distnbutions and heat transfer distributions
ware obtained on wing half models In regions where three
dimensional saparated flow effects are promunent Unswapt and
50 deg and 70 deg swept semispan wings were tested for
traiing-edge elevon ramp angles of 0 deg 10 deg 20 dep and
30 deg with and without cyltndrical and flat plate center bodies
and with and without various wing tip plates and fins The data
obtained for a free stream Mach number of 6 and a wing-root-
chord Reynolds number of 18 § million reveal considerably larger
regions of increased pressure and thermal loads than would be

anticipated using non separated flow analyses Author
N79-20348# Honeywell Inc Minneapolis Minn Avionics
Dy

ADVANCED FLUIDIC TEMPERATURE STUDIES

Final Report 1 Aug 1977 - 31 Mar 1978
Walter M Posingies Oct 1978 BO p refs
{Contract DAAJD2 77-C 0036 DA Proj 1L2-63211 D-157)
{AD AQB3147 Honeywell-W0454FR1 USARTL-TR-78-33)
Avall NTIS HC A05/MF AD1 CSCL 13/7

A Hydrofluidic Stabtlity Augmentation System {HYSAS)
developed In a previous program was modified to extend its
operating temperature range Baseline performance data
parametric test data and @ detailed analysts of the selected
compensation approaches are presented The compensated
system was tested with MIL-H 5606 ol and its gan remained
within @ 4+ or - 20 percent band over the temperature range
from 50 to 180 F Author [GRA}

N79-20349# Aw Force inst of Tech Whanght-Patterson AFB
Qhio
UNSTEADY BOUNDARY LAYER FLOW REVERSAL IN A
LONGITUDINALLY OSCILLATING FLOW PhD Thesis -
Colorado Univ
John Powers Retelle Jr 1978 151 p refs
{AD-A063140 AFIT-CI-79-46D) Avail NTIS
HC ADB/MF AO1 CSCL 20/4

Measurements of boundary layer flow reversal made in a
wind tunnel op a stationary NACA 0012 arfol immersed in a
longitudimnatly oscillating subsomic flow are descnibed A spht-film
sensar provided flow reversal data in regions above the amfoill
surface throughout the period of flow oscillation At angles of
attack below the steady-flow stall angle of attack and for smail
amphtude oscillations regions of boundary layer flow reversal
near the leading edge were observed to vary nominally i phase
with the time varying external velocity Howewer an increase in
the oscillation amphtude produced a phase lead and an increased
down-stream extent of the flow reversal region Vanations in
the oseillation frequency produced only small changes in the
shape of the flow reversal region For angles of attack greater
than the steady flow stall angle the growth and decay of reversed
flow regions were observed to be stronger functions of the velocity
oscillation frequency and amphtude Increases i oscillation
amplitude produced larger reversal regions which nominally lagged
the phase of the free stream velocity 1t 1s shown that boundary
layer flow reversal on a stationary armfol in an oscillating free
stream responds to changes i the flow unsteadiness in a manner
similar to the flow reversal obsarved during the onset of dynamic
stall on an aifoll oscillating i pitch GRA

N79-20354# MNaval Postgraduate School Monterey Calif
HOT FLOW TESTING OF MULTIFLE NOZZLE EXHAUST
EDUCTOR SYSTEMS M S Thoms
Daniel R Welch Sep 1978 131 p refs
{AD-A0B2205) Avall NTIS HC AQ7/MF AO1 CSCL 20/4
Hot flow model tests of muitiple nozzle exhaust eductor
systems were conducted to evaluate effects of exhaust tempera-
ture on eductor performance A one dimensional analysis of a
simple eductor system based on conservation of momentum far
an incompresstblea gas was used in determining the non
dimensional parameters governing the flow phenomenon

371

N79-20390

Eductor parformance 1s defined in terms of these parameters
An expenmental correlation of these parameters which was
previously developed and used to correlate cold flow data was
found to be effective \n correlating both cold and hot flow data
for ecuctor systems Temperature data was obtamned for the
mixing stack wall and the exhaust flow at the mixing stack exit
plane Auvthor (GRA}

N79-20368# Rockwell International Corp  Columbus Chio
Aircraft Div
LIGHTWEIGHT HYDRAULIC SYSTEM EXTENDEPD ENDUR-
ANCE TEST Final Reaport 24 Dec 1977 - 21 Sep 1978
Joseph N Demarchi and Robert K Haning Sep 1878 43 p
refs
{Contract N62263-78-C 0005}
{AD-A062749 NR78H-92 NADC-77218-30) Aval NTIS
HC A03/MF AD1 CSCL 13/7

A 100 hour endurance test completad In a prior project
was extended to 200 hours The evaluation was conducted at
8000 psi and -200 F on hydraulic components in a laboratory
system designed to be representative of aircraft-typa circuitry
The hardware cyclad were pump relief valve restnictors
solenoid valves flow control valve seals (22} hydraulic fluid
{(MIL-H-83282) tubwng fittngs and hoses The test was
completed satisfactonly GRA

N79-20374# Washington Univ  Seattle

FLUID MECHANICAL REFRACTING GAS PRISM AND
AERODYNAMICS OF E - BEAM SUSTAINED DISCHARGE
IN SUPERSONIC FLOW BOTH APPLICABLE TO LASER
TECHNOLOGY Intsenm Scisntfic Report, 1 Jan - 31 Dec
1977

D W Bogdanoff and W H Chastiansen May 1978 101 p
refs

{Grant AF-AFOSR-2650-74}

{AD AQB2390 AFOSR-78-1494TR) Aval NTIS

HC AO06/MF AO1 CSCL 20/5

Detalls are presented of extensive expenmental tests of a
80 degree Venus Machine a fluid machanical optical control
device which deflects a beam of light continuously through farge
angles A motion picture photographic techmique was used to
obtain extensive data under a vanety of operating conditions on
the size and shape of the hght well a region in the flow where
hght rays are trapped i near circular paths The angular divergence
of the [aser beam leaving the Venus Machine was also measured
for the same range of operating conditions These expanmental
results along with parallel theoretical work have allowed a
reasonably complete understanding of the operation of the present
90 degree device at low laser power levels and have ndicated
that potential exists for the design of Venus Machines of much
higher performance and optical quality Construction of a ruby
laser and the necessary optical and detector systems for
high-power Venus Machine transmission was completed
Preliminary calibration measurements with the dstector systam
were made Other expenmental work 15 underway to find ways
of improving the performance of electron beam sustained slectnc
diseharga lasers Some considerations include discharge boundary
layer interactions and medium homogeneity Prelimmnary rasults
of the fundamental mechamsms of the interaction of electrical
discharges of the glow type and the flud mechanics as found
in suparsonic electric discharge lasers are briefly presented n
this report Author {GRA)

N79-20390%§ National Aeronautics and Space Administration
Lewis Research Center Cleveland Ohio
INVESTIGATION OF WING SHIELDING EFFECTS ON CTOL
ENGINE NOISE
Harry E Bloomer 1979 34 p refs Presented at the 5th
Annuat Aeroacoustics Conf Seaftle 12-14 Mar 1979 sponsored
by AlAA
[NASA-TM-78078 E-9895) Aval NTIS HC A03/MF A01
CSCL 20K

A full seale angine wing shielding investigation was conducted
at the Lewis Ressarch Center using a 97 900-N {22 000 1b)
thryst turbofan enging and a simulated wing section sized around



N79-20397

a conventional-take off type four-engine narrow body arplane
Sound data were obtained for the wing placed at seven positions
in a plane parallel to the engine axis and were comparad to
data obtained without the wing at both take off and approach
power In additton the engine was operated with and without
extensive acoustic treatment including a sonic nlet 1n order to
evaluate wing sheelding effectiveness with 2 hghly suppressed
engine The wing shielding effectiveness was also calibrated using
a 38 cm diam ar nozzle as & second source Results tndicated
that even though about 10 dB broad band shielding was achieved
the equivalent flyover noise reduction was less than 30 EPNdAB
for most configurations Authar

N79-20397*# McDonnell-Douglas Corp St Louis Mo

HIGH HEAT FLUX ACTIVELY COOLED HONEYCOMB

SANDWICH STRUCTURAL PANEL FOR A HYPERSONIC

ALRCRAFT Final Report

L. € Koch and L. L Page!l Dec 1878 172 p refs

{Contract NAS1-12919)

{NASA CR-2959) Avail NTIS HC AOB/MF AC1 CSCL 20K
The results of a program to design and fabrnicate an unshielded

actively cooled structural pane! for & hypersonic awrcraft are

presented The design 15 an all aluminum honeycomb sandwich

with embedded cooling passages soldered to the insida of the

outer moldline skin The overall finding 15 that an actively cooled

structure appears feasible for applcation on a hypersonic

arcraft but the fabnication ptocess 1s complex and some materal

and manufactuning technology developments are required Results

from the program are summarized and supporting detaills are

presented GY

N79-20338*f National Aeronautics and Space Admunistration
Lewrs Research Center Cleveland Ohro
ANALYSIS OF HIGH VELOCITY IMPACT ON HYBRID
COMPOSITE FAN BLADES
C C Chamus and J H Sinclar 1979 17 p refs Presented
at the 20th Structures Structural Dyn and Mater Conf St
towms Mo 4 & Apr 1979 cosponsored by AJAA ASME ASCE
and AHS
(NASA-TM-79133 E-9979)
CSCL 21k

Recent developments n the analysis of high velocity impact
of composite blades are described using a computenzed capability
which consists of coupling a composites mechanics code with
the direct-time integration features of NASTRAN The application
of the capability to determine the hnear dynamrc response of
an interply hybrrd composite arcraft engine fan blade 1s descrnbed
in detatl The results also show that the impact stresses reach
sufficiently igh magnitudes 10 cause failures in the /impact region
at early times of the impact event GY

Avall NTIS HC A02/MF AD1

N79-20400# Aeronautical Research Labs Melbourne {Australia)
STEADY STATE BEHAVIOUR OF A CABLE USED FOR
SUSPENDING A SONAR BODY FROM A HELICOPTER
N E Gilbert May 1978 41 p refs
(ARL/AERO-Rept-149 AR-001-269) Avail NTIS
HC A03/MF AD1

A three-dimensional steady state mathematical model of a
cable used to suspend a sonar body fromt a helicopter 1s denved
Results are presented n dimensionless form for a length of
cable totally rmmersed in any Newtonian fluid and may therefore
be applied to a number of practical problems Vanous approxima-
tions are made in order to obtain analytical solutions Author

N79-20409§ Adwisory Group for Aerospace Research and
Development Pans {France)
FRACTURE MECHANICS DESIGN METHODOLOGY
Jan 1979 236 p refs AGARD lecture sanes présented at
Delft The Netherdands 56 Oct 1978 Munchen Germany
9-10 Oct 1978 Sacavem Portugal 12-13 Oct 1978
{AGARD-LS-97 ISBN-92-835-1294 4} Copynght Aval NTIS
HC A11/MF AO1

The state of the art of the application of fracture mechanrcs
to the fail safety and damage tolerance assessment of arcraft
structures 1s examined Basic prnctples of fracture mechanics
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are reviewed It 15 shown that although damage assessment
analysis has passed the stage where tests were the only means
10 get answerls (0 pertnent questions regarding crack growth
and residual strength tests are still indispensable

N79-20410§ Battelle Columbus Labs Ohio

INTRODUCTION TO FRACTURE MEGHANICS

Dawd Broek /7 AGARD Fracture Mech Design Methodology
Jan 1979 1 p refs

Availl NTIS HC A11/MF AO1

The davelopment of the fracture mechanics disciphne for
computing and predicting the hehavior of flaws and cracks dunng
damage tolerance analysis 1s summanzed Topics discussed include
stress mtensiy factor the parameter for crack growth and fracture
plane strass and plane strain toughness and residual strength
subentical crack growth and the energy release rate ARH

N79-20411# Battelle Columbus Labs Ohio

FRACTURE

David Broek /n AGARD Fracture Mech Pesign Methodology
Jan 1979 15 p refs

Aval NTIS HC A11/MF AO1

Bacause the larger part of the pnmary structure of large
cwvil aircraft consists of reinforeed thin plate plane stress fracture
15 of wital importance for all magpr arrcraft components The
behavior of thin plates and the analysis of plane stress fracture
are discussed Plane stress behavior 15 more difficult to anzlyze
than plane strain behavior and has received relatively little attention
wn the literature Fracture under plane stress conditions ts-more
complex than plane strain fracture and no nigorous analysts
proceduras exist However for most practical purposes useful
engineenng methods can provide approximative answers to plane
stress fracture problems Plane stress and transitional fracture
ara examined ARH

N79-20412§ Industrieanlagen-Betriebsgesellschaft mbH
Ottobrunn {West Germany)
FATIGUE CRACK GROWTH
Walter Schutz fn AGARD Fracture Mech Design Methodology
Jan 1878 13p
Aval NTIS HC A11/MF AO1

It 15 now an established fact that structures may go nto
service contaiming crack-hike manufacturing defects However only
Ik very rare cases these cracks are so large that immediate
static fallure occurs when the first high service lgads occur
rather it 1s the serwce loads themselves which produce crack
growth starting either from the small manufactunng cracks or
from notches which are unavoidable tn a structure In the first
case the whole hfe of the structure consists of crack growth it
ends when the remamung cress sectron can no longer sustan
the service loads and fails statically In the second case at the
notch root a crack must first be imtiated which then grows to
farlure and the hfe consists of the crack imtiatton and the crack
propagation phase in both cases crack propagation and its
calculation 1s therefore an important task at least as important
as the calculatton of residual static strength and much more
difficult This 15 so because fatigue crack propagation 1s a eyche
phanomenon and 1s therefore much more complex and difficult
than a static phenomenon One reason 1s the very large number
of parameters therefore expenmental venfication of calculatron
methods hypotheses etc 1s very trme-consuming and expen-
sive Author

N79-20413§ Northrop Corp Hawthorne Calf Aarcraft
Group

STRESS INTENSITY ANALYSIS ANALYTICAL FINITE
ELEMENT FOR SURFACE FLAWS HOLES

D P Wihem /n AGARD Fracture Mech Design Methodology

Jan 1979 18 p refs

Avall NTIS HC A11/MF AQ1
Several msethods are available to obtain stress intensity for
developing cracks n structure where uniform loading and



symmetric cracks prevall Unfortunately in all awcraft structure
both loading (stress) and crack geometries are far from ideal
These factors combined with localized plasticity require the use
of more soplisticated means of obtaining stress intensity factors
Finite element analysis both with and without special cracked
elements can be used to obtain stress intensity values Careful
attention must be paid in modeling to account for vanous factars
1e fasteners etc which affect the stress field In many cases
whare elastic-plastic behavior 15 evident those finite element
programs with nonlinear capability can be effectively used to
compute J-integral values for use n both fatigue and fracture
studies One case study presented involves a cutout 1n the wing
n a highly stressed region the root Other cases deal with
part-through cracks at holes and countersinks and other design
details The use of three dimensional finite element models to
obtan stress mntensities for cracks at holes provides an opportunity
to avaluate the ments of each method of analysis analytical
finite ¢lement and semi empincal Compansons are presented
for several cases ARH

N79-20414§ Douglas Aicraft Co Inc long Beach Calf
DAMAGE TOLERANCE ANALYSIS OF REDUNDANT
STRUCTURES
T Swift /m AGARD Fracture Mech Design Methodology Jan
1979 34 p refs
Availl NTIS HC A11/MF AO1

A modern transport arreraft contains wide expansas of basic
redundant structure which must be designed with some damage
tolerance capability Rehiable and economical analytical procedures
are therefore required to ensure the most efficlent design which
will meet these damage tolsrance requirements Saveral kinds
of analytical approaches are descrbed including finite element
energy release rate and displacernent compatibility metheds Each
of these methods can be used to calculate the crack tip stress
intenstty and stifiener stress concentration factors necessary for
the damage tolerance design of stiffened structure The role that
stiffeners play in reducing the crack tip stress intensity factor to
a leve! which can arrest cracks after rapid propagation is describad
The effects of vanations in geometry on the crack tip stress
intensity factor stiffener stress and residual strength are
presented including the results of a parametnc study Finally
analytical procedures are descrnibed which account for fastener
nonlinear shear displacement and the effects of stiffener
plasticity Author

N79-20415§ Batteile Columbus Labs Ohio

FATIGUE CRACK GROWTH ANALYS!S

David Broek /n AGARD Fracture Mech Design Methodology
Jan 1979 19 p refs

Availl NTIS HC A11/MF AO1

Basically damage tolerance means that {real or assumed)
cracks do not grow within a certain defined pericd to a size
that would cause loss of the aircraft at a spscified load
Damage tolerance assessment involves analysis of fatigue and
environmentally assisted growth of an nitial flaw uvnder the
anticipated service loading and the residual strength charactans-
tics of the gracked structure In prnciple present day fracture
mechanics and modern stress analysis techmques permit the
prediction of residual strength charactenstics of many structures
Techniques for dealing with random gr quasi-random service-load
histories were recently proposed The adequacy of these new
techniques for crack growth predictions 18 examined Becausse
the lpad spectrum and the stress history are the most important
ingredients of a crack growth analysis the development of an
adequate stress history 15 discussed ARH

N79-20416§ Industrieantagen-Betriebsgesellschaft mbH
Ottobrunn (Waest Germany)

DESIGN OF HEAVY SECTIONS

Walter Schutz /2 AGARD Fracture Mech Daesign Msthodelogy
Jan 1979 11 p refs

Avail NTIS HC A11/MF AO01

Because most highly loaded heavy section arframe compo-
nents are manufactured either from plate or from forging their
crack propagation and residual static strength properttas are of
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interest to the designer the certificatlon authonties and the
operator |f heavy section components are made from plate ther
final shape 15 obtained by machiing interrupting the grain flow
For many forgings the ongnal shape i1s hardly changad by
machining However there may be differences m gram flow
between individual forgings The available fracture mechamics data
of plate or forged amcraft materrals are reviewed finally some
quahtative suggestions and quantitative results are gwen for use
by the designer of heavy sections ARH

N79-20418§ Douglas Aurcraft Co Inc Long Beach Calf
DESIGN OF REDUNDANT STRUCTURES
T Swift /7 AGARD Fracture Mech Design Methodology Jan
1979 23 p refs
Avall NTIS HC A11/MF AD1

The selection of damage sizes to be used in the design of
a large commercial transport arcraft 15 discussed Development
tests are descnbed which assess the capability of different
matenals and structural configurations to meet the selected
crteria  Correlation of vanous analytical methods 15 shown for
varying degrees of damage for both fuselage and wing structural
arrangements A hrmuted number of tests are described which
venfy the chosen inspection intervals for externally detectable
damage after internal member failure ARH

N79-20419# Northrop Corp Hawthorne Calif Aircraft
Group

ANALYSIS OF AIRCRAFT STRUCTURE USING APPLIED
FRACTURE MECHANICS

D P Wihem /n AGARD Fracture Mech Design Methodology

Jan 1979 17 p refs

Avail NTIS HC A11/MF AO1

An arcraft designed and analyzed for a particular set of
usages 15 often placed in a service environment which 15 more
severe than onginally planned The conseguence of this occutrence
15 that many design details such as cutouts holes etc are
placed n a spectrum of loads which result in higher operating
stresses In the onginal full scale fatigue test a different (design
usage) spectram 15 usually employed and can only indicate fatigue
critical areas Using the finite element approach with stress
intensity values and usage spectra estimates are made of the
crack growth hfe for a part through crack at a cutout These
data are then used to establish inspection intervals Three distinct
spectra were developed to represent usage and analytical/
expenmental correlation was made for those spectra In the
majonty of cases good agreement was obtained For these cases
where the correlation 1s not good refinements need to be made
to the stress intensity solutions and/or the crack growth model
The reliance on more than one method of analysis s recommended
for stress intensity evaluation of fatigue and fracture cntical areas
A companson of the methods used in determining erack growth
parameters sometimes indicates that the added cost of a more
complex technique 15 not warranted particularly when parametnc
design studies are involved The use of a newer approach to
the prediction of both fatigue crack growth and residual strength
employing a wide range resistance curve 1s promisitng lis
usefulness in pinpointing differences 1in the cutout problem 1s
given ARH

N79-20420§ Battelle Columbus Labs Ohio

DAMAGE TOLERAMNCE IN PRACTICE

David Broek /n AGARD Fracture Mech Design Methodology
Jan 1879 13 P refs

Avall NTIS HC A11/MF AO1

Some practical aspects in the application of damage tolerance
cntena w the design and operation of awcraft are discussed
meduding the complete fracture contral plan Rules issued by
vatious authonties specifying the required damage tolerance of
the awplane structure are reviewed The problem of the apphca
uon of safety factors 15 particulariy from the point of view of
crack-growth prediction Because substantial testing 1s stll
necessary (and also required by the authonties) damage tolerance
testing 15 examined which offers a possibiity for a continuous
updating of the predicions of Iife expectancy and facilitates



N79-20528

management decistons Fleet monitoring 1s a logical extension
of the fracture control plan ARH

N79-20528%§ Natonal Aeronautics and Space Admmistration
Lewis Research Center Cleveland Ohio
EFFECTS OF AIR INJECTION ON A TURBOCHARGED
TELEDYNE CONTINENTIAL MOTORS T510-360-C ENGINE
Donald V Cosgrove and Erwin E Kempke 1979 37 p refs
Presented at the Business Awcraft Meeting Wichita Kans
32 6 Apr 1979 sponsored by the Soc of Automotive Engr
(NASA-TM-79121 E 8955) Avall NTIS HC A03/MF A1
A turbocharged fuel mjected awrcraft engine was operated
over a range of test conditions that included that EPA five-mode
emissions cycle and fuel ar ratio vanations for indmadual modes
while 1njecting air into the exhaust gas Aer injection resulted in
a decrease of hydrocarbons and carbon monoade whife exceeding
the maximum recommended turbine inlet temperature of 1650 F
at the full nch muxture of the engmne Leanout tests indicated
that the EPA standards could be met through the combined
use of fuel management and arr injection Author

N79 20616%§ National Aeronautics and Space Administration
Goddard Space Fhight Center Greenbalt Md

WIND ESTIMATES FROM CLOUD MOTIONS RESULT COF
AN IN SITU AIRCRAFT VERIFICATION EXPERIMENT

A F Hasler and W E Shenk /n 1ts 3d NASA Weather and
Chimate Program Sci Rev 1977 p 235-239 refs

Avail NTIS HC A14/MF A01 CSCL 04B

A wortd wide system of 5 geostationary satellites 1s being
established with a pnmary objective the estimation of winds
from cloud motions A seres of aircraft experiments were carned
out to perform an in situ verification of the satethite cloud winds
under undisturbed to moderately disturbed oceanic weather
regimes GY

N79-20621*# National Aeronautics and Space Admimistration
Lewis Research Center Cleveland Ohio

COMMERCIAL AIRCRAFT DERIVED HIGH RESOLUTION
WIND AND TEMPERATURE DATA FROM THE TROPICS
FOR FGGE IMPLICATIONS FOR NASA

R Stemmberg /n NASA Goddard Space Fhight Center 3d
NASA Weather and Cimate Program S¢i Rev 1977 p 265-270

Avall NTIS HC A14/MF A01 CSCL C4B

Two programs nvolving over 100 commercial amcraft were
intiated to provide global high resolution in-situ windfield and
temperature data during the FGGE The concepts developed for
these programs could have mmportant implications for both
meteorology and awiation mn the near term GY

N79-20781# Computer Aided Design Centre Cambndge
{England)

GRAPHICAL NC SYSTEMS AS A BASIS FOR PROGRESS
TOWARDS THE INTEGRATION OF DESIGN, PLANNING
AND MACHINING

B Gott /n AGARD Computer Ard in the Production Design
Office Jan 1979 8 p

Availl NTIS HC AD4/MF AO1

The systems described are concerned with plece parts on
production and design for productton Numencal control of
programming machimng and graphical methods in the computer
aided and manufacture throughout all sectors of industry SES

N79-20762§ Societe Nationale Industrelle Aerospatale
Marnignane {France }

A COMPUTER AIDED DESIGN AND FABRICATION
SYSTEM ADAPTED TO THE DESIGN OF THREE DIMEN-
SIONAL OBJECTS [UN SYSTEME DE CONCEPTION ET
FABRICATION ASSISTEES PAR ORDINATEUR ADAPTE A
LA CONCEPTION DEX OBJECTS TRIDIMENSIONNELS]
Monique Shssa /7 AGARD Computer Aid 1n the Production
Design Office Jan 1879 & p In FRENCH

Avall NTIS HC AG4/MF A01
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Computer aided design and fabncatton relies on all the
capabilities of a data processor to create a product at the least
cost as rapidly as possible and to provide for modificanons i
the shoriest period of time For us application the Helcopter
Diwiston of Aerospatiale chose the design of three dimensional
objects A FORTRAN program developed in the Secientfic
Information Semwvice and used i industry since 1974 permits
the creations and modification of simple and complex forms
with the assistance of nteractive graphic and alphanumeric
sereens Development progeeds by taking nto consideration the
expenence acquired by users Favorable comparisons have been
made with traditional metheds In order to rationahze the
managament of the croated objects an introduction to a2 new
type of data base management system 1s under study

Transl by ARH

N79-20763# Avions Marcel Dassault-Breguet Awviation
Saint-Cloud {France}

DRAPC A COMPUTER AIDED DESIGN AND FABRICA-
TION SYSTEM [DRAPO UN SYSTEME DE CONCEPTION
ET DE FABRICATION ASSISTEES PAR ORDINATEUR]
Francis Bernard /o AGARD Computer Aid in the Production
Design Office Jan 1879 12 p

Availl NTIS HC AO4[MF AO01

The search for maximum optimization 1n the construction of
aircraft of greater and greater complexity led to the use of a
totally sntegrated system of computenzed design and fabncation
Known as DRAPO the systermn can be defined partly by the
material adepted whose choice determines the mode of utilization
and partly by its pnneipal functions form definition curves
surfaces and volume The motivations and research objects
prompting the use of the system are summagpzed its pnngipal
aspects are descrnbed and its use 1s demonstrated in several
examplas Transl by ARH

N78-20786§ Messerschmitt-Boelkow-Blohm GmbH Munich
{West Germany)

CAD FOR ELECTRIC SYSTEMS DESIGN

Guenter Broll /m AGARD Computer Aid in the Production
Dasign Office Jan 1979 8 p

Avall NTIS HC A04/MF AC1

The large amount of paper work prepared by aircraft
productton for high performance aircraft design s presented CAD
15 designed to meet the needs with respect to speed rehability
and costs savings The electric design data s defined by
standards supplier hsts and specifications The data 15 convertad
into drawtngs and information for preduction to reach scheduled
run times SES

N79-20786§ Aentala SpA Tonno (Italy}

AERITALIA POINT OF VIEW AND OBJECTIVES ON
COMPUTER AIDED DESIGN

M Castagnen /m AGARD Computer Aid in the Production
Design Office Jan 1979 7 p

Avall NTIS HC A04/MF AO1

A analysis of the usage of computer 21ds in the design and
manufactuning areas 1s presented A guideline to improve and
collect all the computer programs includes the following
features (1) to bulid up a system admumstrating a umique data
base {2) to optimize flow tmes manpower regquirements and
{3} to increase cost benefits SES

N79-20767# Bntish Aerospace Awcraft Group Weybndge
{England)

A DISCUSSION OF THE PRODUCTION DESIGN OFFICE
BENEFITS OF CAD

L. H Dyson fn AGARD Computer Aud in the Production Design
Office Jan 1979 4 p

Avail NTIS HC AQ04/MF AOD1

Mathematical models rapresenting the different trends in
the arrcraft industry are presented The different design phases
design processes improvements production enginesenng ¢ost
reductions data bases are reported SES



N79-20789*%{ Analytic Sciences Corp Reading Mass
USERS MANUAL FOR LINEAR TIME-VARYING HELICOP-
TER SIMULATION (PROGRAM TVHIS)
Michael B Burns Mar 1979 86 p refs
{Contract NAS1-14358)
(NASA-CR-159020} Availl NTIS HC AOS/MF AOQY
09B

A linear time-varying helicoptar stmulation program {TVHIS)
1s descnbed The program is designed as a realistic yet efficient
helicopter simulation It 1s based on a inear time-varying helicopter
model which ncludes rotor actuator and sensor models as
well as a simulation of flight computer logic The TVHIS can
generate a mean irajectory simulation along a nomunal tragectory
or propagate covarnance of helicopter states including ngid body
turbulence control command controller states and nigid body
state estimates JMs

CSCL

N79-20787*# Vought Corp Hampton Va  Techmeal Center
VORTAB - A DATA-TABLET METHOD OF DEVELOPING
INPUT DATA FOR THE VORLAX PROGRAM
Frederick M Denn Mar 1979 82 p refs
(Contract NAS1-13500}
(NASA-CR-158026) Avall NTIS HC AO5/MF A01 CSCL
098

A method of developing an input data file for use i the
aerodynamic analysis of a complete airplane with the VORLAX
computer program s described The hardware consists of an
interactive graphics terminal equipped with a graphics tablet
Software wncludes graphics routines from the Tektromx PLOT
10 package as well as the VORTAB program descnbad The
user determines the size and locaton of each of the major panels
for the awcraft before using the program Data 15 entered both
from the termmal keyboard and the graphics tablet The size of
the resulting data file 1s dependent on the complexty of the
model and can vary from ten to several hundred card images
After the data are entered two programs READB and FPLOTB
are executed which plot the configuration allowing wisual
mspection of the model L.P

N79.20827* Natonal Aeranautics and Space Adrministration
Pasadena Office Calf
ACOUSTIC DRIVING OF ROTOR Patent
Hilda Kanber [JPL} Isadore Rudnick (JPL} and Taylor G Wang
inventors (to NASA} (JPL) Issued 13 Feb 1979 4 p Filed 5
Jul 1977 Supersedes N8 22858 (16 - 13 p 1773} Sponsored
_by NASA
{NASA-Case-NPO 14005-1 US Patent-4 139 806
US Patent-Appl-SN-812447 US-Patent-Class-318-116
US Patent-Class 60-721 US Patent-Class-73-505
US Patent-Class 310 322 US-Patent Class-310 334
US Patent-Class 310-20 US Patent Class-310 26} Aval US
Patent and Trademark Office CSCL 20A
Sound waves are utilized to apply torque to a bady in an
enclosure of square cross section by dnwving two transducers
located on perpendicular walls of an enclosure at the same
fraquency but at a predetermined phase difference such as 90
degrees The torque 15 a first order effect so that large and
controlled rotational speeds can be obtamned
Official Gazette of the U S Patent and Trademark Office

N79 20830*%/ National Aeronautics and Space Administration
Lewis Research Center Cleveland Ohio
EFFECTS OF GEOMETRIC AND FLOW-FIELD VARIABLES
ON INVERTED-VELOCITY-PROFILE COAX!AL JET NOISE
James R Stone 1979 30 p refs Presented at the 5th
Aeroacoustics Conf Seattle 12-14 Mar 1979 sponsored by
AlAA
[NASA-TM-79095 E-9919)
CSCL 20A

Relationships between the noise generaton charactenstics
and the flow field charactenstics for inverted-velocity profile
coaxial jets are discussed Noise measurements were made at
four different sideline distances in order to determine the
apparent noise source locations and flow field charactenstics
were determined from jet plume pressureftemperature surveys
These relationships are based on a published NASA Lews

Avall NTIS HC AO3/MF ADM
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pradiction model the basic assumptions of which are shown to
be consistent with the expaerimental data reported herein
Improvements to the noise prediction procedure on the basis of
the present study are included which increase the accuracy of
the high frequency noise prechction ARH

N79-20831%# Georgia Inst of Tech Atflanta
APPLICATION OF FINITE ELEMENT TECHNIQUES IN
PREDICTING THE ACOUSYIC PROPERTIES OF TURBOFAN
INLETS Intenm Technical Raport
R K Mapigr R K Sigman and B T Zinn [1978]
refs
{Grant NsG 3036)
Avail NTIS HC ADS/MF AD1 CSCL 20A

An analytical techmique was developed for predicting the
acoustic performance of turbofan inlets carrying a subsonic
axisymmetrnc steady flow The finite element method ¢combined
with the method of weighted residuals 15 used in predicting the
acoustic properties of vanable area annular ducts with or without
acoustic treatments along therr walls An approximate solution
for the steady inviserd flow field 1s obtained using an ntegral
method for calculating the incompressible potential flow fisld in
the inlet with a correction to account for compressibility affacts
The accuracy of the finite element technique was assessed by
comparnson with avalable analytical solutions for the problams
of plane and spinning wave propagation through a hard walled
annular cylinder with a constant mean flow ARH

194 p

N79-20832%§ National Aeronautics and Space Admimistration
Langley Research Center Hampton Va
EFFECTS OF DURATION AND OTHER NOISE CHARACTER-
ISTICS ON THE ANNOYANCE CAUSED BY AIRCRAFT-
FLYOVER NOISE
Dawid A McCurdy and Clemans A Powell Mar 1979 47 p
refs
{NASA-TP-1386 L-12579}
GSCL 20A

A laboratory expenment was conducted to determine the
effects of duration and other noise characteristics an the
annoyance caused by aircraft-flyover narse Duration dopplar shift
and spectra were individually controlled by specifying ancraft
operational factors such as velocety altitude and spectrum In
a computer synthesis of the aircraft-noise stimuh Ties eontrol
allowed the separation of the effects of duration from the other
main factors n the expenmental design velocity tonal content
and sound pressure level The annoyance of 3 set of nose stimuli
which were compnsed of factonal combinations of a 3 durations
3 velooities 3 sound pressure levels and 2 tone condiions
were judged The judgements were made by using a graphical
scale procedure similar to numencal category scaling Each of
the main factors except velocity was found to affect the judged
annoyance sigmficantty The Interaction of tonal content with
sound pressure level was also found to be significant The duration
correction wsed in the effective perceved-noise-level procedure
3 dB per doubling of effective duration was found to account
most accurately for the effect of duration No significant effect
doppler shift was found LP

Avall NTIS HC AQ3/MF A01

N79-20834f Awr Force Fhight Dynamics Lab Wnght Patterson
AFB Ohto
AIRFRAME AERODYNAMIC NOISE-TOTAL RADIATED
ACCUSTIC POWER APPROACH Fmnal Report Jan 1976 -
Jan 1978
Leonard L. Shaw Nov 1978 80 p refs
[AF Proj 2401}
[AD-A062861 AFFDL-TR-78-141) Avall NTIS
HC AOB/MF AD1 CSCL 0171

Durning flight the noise radiated by aircraft 1s emanating from
two distinct types of sources One source 1s the propulsion system
and the other 1s the non propulsion system noise or auframe
noise  assogiated with movement of the aircraft through the
atmosphere The purpose of this effort was to study the air frame
noise us:ing a total radiated acoustic power approach Methodology
was developed to accurately calculate the total acoustic power
by using measurements from an array of microphones dunng
awcraft fiyover This methodology was appled 10 Schweizer 2-32
ghder flyovers and it was found that for an aerodynamic



N79-20977

configurationino flaps wheels whee! wells etc ) the total acoustic
power can be obtained from one flyover measurement by assuming
the directivity 1s neardy equal n all directions This assumption
was shown to be vald for the glider and 15 assumed vahd for
any acraft in an aerodynamic configuration The detailed
methodology developed 1s still useful since most commercral
aurrcraft land 1n a non-aerodynamic configuration and thus ther
directivity 15 not equal wn all directions The results from the
ghder tests were compared to data n the hterature and found
to agree well Vanation of the total power with amcraft velocity
followed a V to the sxth power law The parameter which
normalizes the overall acoustic power from different arcraft was
found to be the wing area Author {GRA)

N78-20977§ Eurcpean Space Agency Pans {France)
VISCOUS-INVISCID FLOW MATCHING NUMERICAL
METHOD AND APPLICATIONS TO TWO-DIMENSIONAL.
TRANSONIC ARD SUPERSONIC FLOWS

Jean-Claude LeBalleur Jrm s La Rech Aerospatale Br-monthly
Bull No 1978-2 (ESA-TT-496) Nov 1978 p 26-48 refs
Trans! nto ENGLISH from La Rech Aerospatiale Bull Bimestrie!
(Pans} no 1978-2 Mar-Apr 1978 p 6576 Ongnal report
in FRENCH previously announced as A78-38698

Avall NTIS HC AO5/MF AOQ1
An automatic rteratwe method 1s proposed for solving
two dimensional prablems of strong interaction betweean a perfect
flud and boundary fayers it can be ntegrated into numencal
methods for solving perfect flud flows by relaxation The usual
direct iteration i1s stabihzed by means of a local underrelaxation
coefficient A new semu-inverse iteration permits extending a
direct perfect-fluid calculation to regions of separation These
regions ¢an be multiple and develop on therr own In supersonic
regime a well-posed problem 1s solved that involves a downs-
stream boundary condition aven when the flow doas not obey a
simple wave law The method 1s appled to a supersonic
compression ramp and symmaetrie profiles in transonic flow
Author [ESA}

N79-20980§ European Space Agency Pars (France)
LA RECHERCHE AEROSPATIALE B8I-MONTHLY BULLETIN
NO 1978-3
Dec 1979 107 p refs Transl into ENGLISH of La Rech
Aerospatala Bull Bimestriel {Pans) no 1978-3 May-Jun 1978
p 99-142 Ongmnal French report available from ONERA Pans
FF 36
(ESA-TT-522) Aval NTIS HC AOS/MF AQ1

The following topics are discussed turbulence statistics in
gas with varying entropy the optical predictions of a igh velocrty
premiuxed turbulent flame flutter supprassers for transonte flight
lineanzed theory of the plane unsteady supersomic flow through
a cascade {subsontc leading edge locus) calculation of exchange
coefficients for high temperature turbine blades and in flight
utihzation of an optical fiber transmission system on a Falcon
10 aircraft

N79-20983# European Space Agency Panis (France)
FLUTTER SUPPRESSOR FOR TRANSONIC FLIGHT

Roger Destuynder /r r2s La Rech Aerospatiale Bl monthly Bull
No 1978-3 [ESA-TT-522 Dec 1979 p 46 64 rafs Transl
into ENGLISH from La Rech Aerospatiale Bull Bimestnel {Parns)
no 1978-3 May-Jun 1978 p 117-123 Ongmnal report In
FRENCH previously announced as A78 47346

Avail NTIS HC A0B/MF AD1

A dynamically similar model of the half-wing of a modern
aircraft was equipped with a weighted external tank i order to
obtain flutter at transomic velocity Flutter control 1s achieved by
a classical alleron that produces a reduction in frequency of the
lowest flutter mode through the eifect of negative stiffness
Significant gain 1n the crtical dynamic pressurs and Mach number
ware achieved Different values of the feedback phase were
employed i order to determine the stability range as a function
of feedback phase Author {ESA)}

376

N79-20988§ European Space Agency Pans (France)
INFLUGHT UTILIZATION OF AN OPTICAL FIBER TRANS
MISSION BYSTEM ON A FALCON 10 AIRCRAFT

Joseph Talllet and Jean Reibaud /n its La Rech Aerospatiale
Bi-monthly Bull No 1978-3 (ESA-TT-522}) Dec 1979 p98-103
Transl into ENGLISH from La Rech Aerospabale Bull Bimestriel
{Pans] no 1978-3 May-Jun 1978 p 138-141 Gngnal report
i FRENCH previously announced as A78-47349

Aval NTIS HC AO0G/MF AO01

A device for measuring the current from a potentral discharger
uses optical fiber for digital transmission The operation of the
device mounted on an awcraft was tested in fight The first
tests show that the signal to-noise ratio 1s greatly improved over
that of the conventional transmussion system Author {(ESA])

N79-20989%¢ National Aeronautics and Space Admimistration
Hugh L. Dryden Flight Research Center Edwards Cabf
CORRELATION OF PREDICTED AND MEASURED THER-
MAL STRESSES ON AN ADVANCED AIRCRAFT STRUC-
TURE WITH SIMILAR MATERIALS
Jorald M Jenkins Apr 1979 40 p refs
[{NASA-TM-72862 H 1086) Aval NTIS HC A03/MF AD1
CSCL 0z2A

A laboratory heating test simulating hypersonuc heating was
conductad on a heat-sink type structure to provide basic thermal
stress measurements Six NASTRAN models utibzing various
combimations of bar shear panel membrane and plate elements
were used to develop calculated thermal stresses Thermal stresses
were also calculated using a beam model For a given temperature
distnbution there was very little variation in NASTRAN calculated
thermal stresses when element types were mterchanged for a
qwven gnd system Thermal stresses caleulated for the beam
model compared similarly to the values obtamned for the NASTRAN
models Calculated thermal stresses compared generally well to
laboratory measured thermal stresses A discrepancy of signifiahce
occurred between the measured and predicied thermal stresses
in the skin areas A minor anomaly in the laboratory skin heating
unformity resulted in inadequate temperature wmput data for the
structural models ARH

N78-20890§ Von Karman Inst for Fluid Dynamics Rhode-Saint-
Genese (Belgium)
TRANSONIC AERODYNAMIC TESTING
Jan 1972 383 p refs Lecture held at Rhode Sant Genese
Belgium 17-21 Jan 1972
(ViI-Leeture Series 42} Awaill NTIS HC A17/MF AO1

The following topics are discussed {1} arcraft in transonic
fight {2} scale effect at transonic speeds {3} transomic wind
tunnels {4} design and charactenstics of high Reynolds number
test facilities {Ludwieg Tube) (5) boundary layer effects on
pressurg vartations in Ludwieg Tubes {6) the design of wind
tunniel models for tests at transonic speeds and high Reynolds
numbers {7) fhght test techmiques for a transonic aircraft
{8) expenmental techniques for transonic testing n shock tubes
and (9} possibilitres for scale effect on swept wings at high
subsonic speeds

N79-20991# Von Karman Inst for Fluid Dynamics Rhode-Saint-
Genese [Belgium)
THE PROBLEM AIRCRAFT IN TRANSONIC FLIGHT
B H Goethert /n sts Transonmic Aerodyn Testing Jan 1972
40 p refs
Avall NTIS HC A17/MF AQ1

Graphs representing the vanous aerodynamic charactenstc
data obtamed through wind tunnel and flight testing of aweraft
at transonic speeds are presented GY

N79 20992¢ Natonal Aero and Astronautical Research Inst
Amsterdam {Netherlands)

SCALE EFFECTS AT TRANSONIC SPEEDS BASIC CONSID-
ERATIONS



J P Hartzuiker /n Von Karman Inst for Fluid Dyn
Aerodyn Testing Jan 1972 22 p refs

Transcnic

Avall NTIS HC A17/MF AQt

The aerodynamic phenomena on modern arcraft wings at
transonic speeds are so complex that understanding them will
rely on expenments for a long penod to come All problems
discussed are manly ilustrated by means of two-dimensional
airfoils Except maybe for wings with large regions of separated
flow where three dimensional effects are certainly present the
analogy between two dimensional flows and the flow over the
impartant pants of swept wings appears to justfy this approach
The following topics are discussed (1) the flow over transonic
arfoils {2} shock wave boundary layer interactions {3) pressure
gradient separations and {4} the type of pressure distnbution n
the supersomic region GY

N79-209%3§ ARO Inc Amold Arr Force Station Tenn
TRANSONIC WIND TUNNELS

Michael Paindzola fr Von Karman Inst for Fluid Dyn  Transonic
Aerodyn Testing Jan 1972 B8 p refs

Avall NTIS HC A17/MF AO1

A short raview of the avolution of transanic wind tunnels 1s
presented Those problem areas which prevent an exact dupheation
of free fhght conditions in a transonic wind tunnel are analyzed
Wall interference 1 subsonic wind tunnels and wave reflections
in supersonie wind tunnels are discussed GY

N79-20994*} National Aeronautics and Space Admumstration
Marshall Space Fhght Center Huntswville Alz

DESIGN AND CHARACTERISTICS OF HIGH REYNOLDS
NUMBER TEST FACILITIES THE LUDWIG TUBE
A R Felix /r Von Karman Inst for Flud Dyn
Aerodyn Testing Jan 1372 38 p

Transenic

Availl NTIS HC A17/MF AD1 CSCL 14B

Graphs and data tables are presented for the design and
characteristics of high Reynolds number test facilities {eind
tunnels} GY

N79 20995§ Techmische Hochschule Darmstadt (West Gor-
many)

BOUNDARY LAYER EFFECTS ON PRESSURE VARIATIONS
IN LUDWIEG TUBES

Eckart Piltz /n Von Karman Inst for Flud Dyn
Aegrodyn Testing Jan 1872 7 p refs

Transonic

Avail NTIS HC A17/MF AQ1

Ludwieg Tubes or Tube Wind Tunnels are rather simple gas
dynamic tssting faciities in which almost steady sub- and
supersonic flow can be maintaned for some penod of time
Basic to the operation cycle of a Ludwiag Tube 1S an expansion
wave which propagates down a cylindncal tube serving as gas
storage Soon after Ludwieg s suggestion for construction of such
tubes theoretical calculations were made to predict the boundary
layer growth and the resulting vaniations of pressure and stagnation
pressure as well as other thermodynamic properties of the tube
flow Expenmental results are given to test the theory In addition
it 1s shown how the ongmal theory should be modified and/or
simphified to give good agreement with experimental data G

N79-20998f Royal Awcraft Establishment Bedford (England)
Aeradynarmics Dept

THE DESIGN OF WIND TUNNEL MODELS FOR TESTS AT
TRANSONIC SPEEDS AND HIGH REYNOLDS NUMBERS

C R Taylor fa Von Karman Inst for Flurd Dyn Transomc Aerodyn
Testing Jan 1872 36 p refs

Avall NTIS HC A17/MF AO1

Two prninciple subjects are addressed the hmitations impased
by model design on the extent to which high tunnel pressures
can be used to obtain higher mode! Reynolds numbers and the
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matching of model and aircraft shapes The discussion 1s confined
to models of awrcraft with swept wings of moderate to high
aspect ratio GY

N79-20997§ Von Karman Inst for Flud Dynamics Rhode-Samt-
Genese (Belgium)

FLIGHT TEST TECHNIQUES FOR A TRANSONIC AIR-
CRAFT

J M Lewendon /n #5 Transonic Aerodyn Testing Jan 1972

3zyp
Avail NTIS HC A17/MF AD1

By popular defintton a transomic aircraft 15 one which s
incapabla of sypersome speeds 10 leval flight but has to dive n
order to attam speeds it excess of Mach 10 The majorty of
the fight tests made on a transomc awcraft are at subsonic
conditions up to perhaps Mach 97 with opportunities to explore
tn brtef penods the awcraft s charactenstics when flying at speeds
in excess of Mach 10O The test techniques descnbed align
themsalves to this conclusion GY

N79-20998§ Insutute of Flurd Mechanics and Aerospatial Design
Bucharest (Rumamal)

EXPERIMENTAL TECHRIQUES FOR TRANSONIC TESTING
IN SHOCK TUBES

Lucian Z Durmitrescu #7 Von Karman [nst for Flwd Dyn  Transomic
Aerodyn Testing Jan 1972 43 p refs

Avall NTIS HC A17/MF AQ1

Even win the early stages of its development the shock tube
was put 16 use for the study of transomg 2erodynamic phenornana
by the pioneers in the field But very scon the advent of large scale
test facilities continuous or intermittent relegated the shock-tube
to other applications of which the mamn aeredynamuc one 15 the
production of hypersenic hegh enthalpy flows However the use
of shock-tubes for generating transonic flows has some unique
advantages which will become apparent hereafter these lsd to
a program atmed at solving a number of problems 1n connection
to thuis method GY

N79-20999# Ancraft Research Association Ltd Bedford
{England)

POSSIBILITIES FOR SCALE EFFECT ON SWEPT WINGS
AT HIGH SUBSONIC SPEEDS RECENT EVIDENCE FROM
PRESSURE PLOTTING TESTS

A B Hames /n Von Karman Inst for Flud Dyn  Transonic
Aerodyn Testing Jan 1972 34 p refs Also presented at
AGARD Fluid Dyn Panel Specralists Meeting Goettingen Wast
Geor 26-28 Apr 1871

{Rept-18 Paper-14) Aval NTIS HC A17/MF AQ1

The possibiities for scale effect on swept wings under
supercntical flow conditians at high subsonic speeds are discussed
on the basis of ewidence from pressure plotting tests on a variety
of wings For the Super VC 10 companson of pressure distnbu-
tions measured in fight and in model tests at R = 5400000
shows some scale effect but it 1s not dramatic largely because
there 1s no InCiplent rear separation tendency In the tunnel tests
For other designs however the scale effect could be much greater
the paper shows that the underfiang techmque has hmitations
when applied 10 a sweptback wihg Examples are included where
the flow patterns are very complex with many interacting
features GY

N79-21000%# United Technologies Research Center East
Hartford Conn
STUDY OF FUTURE WORLD MARKETS FOR AGRICUL-
TURAL AIRCRAFT Prograss Report May 1978 - Fab
1979
F W Gobetz and R J Assarabowski Apr 1979 214 p refs
{Contract NAS1-14795)
{NASA CR-158937 R79-912839 24} Aval NTIS
HC A‘IO/MF AQ1 CSCL 02A

The future world market for US manufactured agricultural
amzraft was studied and the technology needs for foreign markets
were 1dentified Spectal emphasis was placed on the developing
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country market but the developed countries and the communist
group were also included in the forecasts Awcraft needs were
projected to the year 2000 by a methad which accounted for
field size crop production treated area productivity and attrition
of the fleet A special scenario involving a significant shift toward
aenal fertization was also considered An operations analysis
was conducted to compare the relative application costs of various
existing and hypothetical future aircraft A case study was made
of Colombia as an example of a developing country In which
aviation 1S emerging as an important industry JMS

N79-21001%§ Aerophysics Research Corp Bellevue Wash
NSEG A SEGMENTED MISSION ANALYSIS PROGRAM

FOR LOW AND HIGH SPEED AIRCRAFT VOLUME 3
DEMONSTRATION PROBLEMS Final Report
D S$ Hague and H L Rozendaal Washington NASA Sep

1977 181 p 3 Vol
{Contract NAS1-13599)
(NASA CR-2808) Aval NTIS HC AC9/MF AO1 CSCL 02A
Program NSEG 15 a rapid mission analysis code based an
the use of approximate flight path equations of motion Equation
form vanes with the segment type for example accelerations
chmbs cruises descents and dece]egy_qns Realistic and detailed
vehicle charactenstics are specified 1n tabular form in addition
to its mussion performance calculation capabtlities the coda also
contains extensive flight envelope performance mapping capabik-
ties For example rate of chmb turn rates and energy maneuver-
ability parameter values may be mapped in the Mach altitude
plane Approximate take off and landing analyses are also
performed At high speeds centnfugal hit effects are accounted
for Extenswe turboet and ramjet engine scaling procedures are
ncorporated in the code Author

N79-21002 Engineenng Sciences Data Unit London (England}
INTRODUCTION TO EQUATIONS OF MOTION FOR
PERFORMANCE
1978 15 p
{ESDU-78038 ISBN-G-85679-242-X] For wformation on
avallability of senes subsenes or individuzl data items wrte
NTIS Attn ESDU Spnngfield Va 22161 HC ESS

This 1item presents the equations of motion of ngid bodies
and a number of associated relationsbups which may be used in
both the prediction of and analysis of measurements of aircraft
pont performance The equations are presented in general form
with the nature of the forces and moments unspecified and the
user should consult the appropniate Data items in the Sub senes
far adwvice regarding the significant farces and moments to be
considered 1n the solution of particular problems The opportunity
has been taken in this item to link the Performance Sub senes
with the Terms and symbols for fight dynamics adopted by the
international Organization for Standardization since this provides
a comprehensive notation together with defimittons and sign
conventions for most axis systems forces moments angles etc
which are likely to be used in performance work ESDU

N79 21003 Pennsylvania State Univ  Unuversity Park.
SECONDARY-FLOW-RELATED VORTEX CAVITATION
PhD Thess
Michae) Leroy Billet 1878 200 p
Availl  Urmiv Microfilms Order No 79090465

A study 15 presented of a vortex formed near the inner wall
of a rotor operating within a boundary layer Expenmental entical
cavitation data and laser Doppler anemoreter measuremants
obtained downstream of the rotor plane are given for many
flow configurations In addition rotor inlet and outlet velocity
profiles were measured Expenmental results show an influence
of inlet velocity gradient near the nner wall on the cntical
cavitation number of the vortex Secondary flow vorticity equations
are developed and employed to calculate the vorticity in the
blade passage near the inner wall of a rotor The secondary
vorticity induces an additional component of tangential velocity
which was found to increase the flow turning near the mner
wall This increased tangential velocity profile compared favorably
with the measured vortex profile outstde of the vortex core
regon Dissert Abstr
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N79-21006% Ecodynamics Research Assaciates inc  Albuquer-
que N Mex
SEMIDIRECT COMPUTATION OF THREE-DIMENSIONAL
YVISCOUS FLOWS OVER SUCTION HOLES IN LAMINAR
FLOW CONTROL SURFACES Final Report
Patrick J Roache Mar 1878 23 p refs
{Contract NAS1-15045)
{NASA-CR-158017) Avail NTIS HC AOZ/MF AD1  CSCL
1A

A summary 15 given of the attempts made to apply semidirect
methods to the calculation of three dimensional viscous flows
over suction holes in laminar flow control surfaces The attempts
were all unsuccessful due to either (1) fack of resolution capability
{2) lack of computer efficiency or {3} instability Author

N79-21008*§ Applied Physics Lab Johns Hopkins Univ  Laurel
Md

BUMBLEBEE PROGRAM AERODYNAMIC DATA PART 1

SUPERSONIC FLOW FIELD PRESSURE FIELD AND PANEL

LOAD DATA FOR VALIDATION OF COMPUTATIONAL

METHODS Fmal Report

G A Barnes and L. L. Cronvich Mar 1979 12 p refs

(NASA Order L-60036 A}

{NASA-CR-3114) Availl NTIS HC AQZ/MF A01 CSCL O1A
The parts of an aerodynamics research project of the

Bumblebee Program called Generalized Missile study 1s descnbed

The source related and potential applhications are discussed

SES

N78-21010%# Beam Engmeenng Inc Sunnyvale Calf
STRUCTURE OF THE TURBULENT SEPARATED FLOW
AROUND A STALLED AIRFOIL Internm Report
Alan J Wadcock Feb 1979 88 p refs
[Contract NAS2-10093)
(NASA-CR 152263) Aval NTIS HC AO5/MF AO1 CSCL
0A

Hot-wire medsurements were made 1n the boundary layer
the separated region and the near wake for flow past a NACA
4412 airfol at maxwmum kit The Reynolds number based on
chord was 1500000 Special care was taken to achieve a
two-dimensional mean flow Data were obtained at several
thousand locations i the flow field These data mclude in-
termuttency two components of mean velocity and mean values
for three doubte four triple and five quadruple products of twe
veloeity fluctuations No information was obtamed about the third
{spanwise) velocity component Smoothing and Interpolating
routines were used 10 determing intermittency  two components
of mean velocity and mean values of three double four tnple
and five quadruple products of two velocity fluctuations on a
fine rectangular mesh ahgned with the awfoil chord The data
are presented in contour plots n three dimensional plots and
in tabular form The format used to store the expenmental data
in digital form 15 described and a computer program which
tllustrates how this data can be accessed 1s presented LS

N79-21011*# West Virgma Unw  Morgantown
Aerospace Engmneenng
GENERALIZATION OF ANALYTICAL TOOLS FOR HELICOP-
TER-ROTOR AIRFOILS Final Report
Edward H Gibbs 18 Apr 1979 14 p refs
{Grant NsG-1412)
(NASA-CR-158480) Avall NTIS HC A02/MF A01 CSCL
01A

A state of-the art fine difference boundary layer program
Incorporated into the NYU Transoniee Analysis Program s
described Some possible treatments for the trailing edge region
were nvestigated Findings indicate the tratling edge region still
within the scope of an iterative potential flow boundary layer
program appears feasible SES

Dept of

N79 21012¢# Boeing Vertol Co Philadelphia Pa
INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR
HELICOPTER CONFIGURATION VOLUME 4B ONE-THIRD
OCTAVE BAND SPECTROGRAMS OF WAKE SPLIT-FILM
DATA BASIC CONFIGURATION WAKE EXPLORATIONS
Final Report 15 Mar 1977 - 13 Feb 1978



Phiip F Shendan Sep 1978 331 p
{Contract DAAJO2-77-C 0020 DA Proj 1L2-62203-AH 76)
(AD-A063712 USARTL-TR-78-23D-Yol-4B} Avarl NTIS
HC A15/MF AO1 CSCL 01/3

This 1s the second of the seven sub volumes of Volume IV
contaming one third octave band spectrographs of the model
helicapter hub/rotor wake as it was modified by various
aerodynamic devices This sub volume deals with wake character-
istics of the baseline configurations Author [GRA)

N79-21013§ Boeng Vertol Co Philadelphia Pa
INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR
HELICOPTER CONFIGURATION VOLUME 4A ONE-THIRD
OCTAVE BAND SPECTROGRAMS OF WAKE SPLIT-FILM
DATA BUILDUP TO BASELINE Fina! Raport 15 Mar
1977 - 13 Feb 1978
Phihp F Shendan Sep 1978 214 p
(Contract DAAJO2-77-C-0020 DA Prg; 1L2-62209-AH 786}
[AD-AQB371% USARTL-TR-78-23D-Vol 4A) Aval NTIS
HC A10/MF AQ1 CSCL 01/3

This 15 the first of the seven sub volumes of Volume IV
containing one-third octave band spectrogeaphs of the rmodel
helicopter hub/rotor wake as it was modified by vanous
aerodynamic devices This sub-volume deals with the wake
changes as the maodel s built up to the baseline configuration

Author {GRA)

N79-21014# Boewng Vertol Co Philadelphiz Pa
INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR
HELICOPTER CONFIGURATION VOLUME 4-D ONE-
THIRD OCTAVE BAND SPECTROGRAMS OF WAKE
SPLIT-FILM DATA OPEN HUBCAPS Final Report, 16 Mar
1977 - 13 Feb 1978
Prlip F Sheridan Sep 1878 401 p
{Contract DAAJO2-77-C-0020 DA Proj 1L2-62209-AH-76)
{AD ADG63214 USARTL-TR-78-23D-Vol-4D) Availl NTIS
HC A18/MF AD1 CSCL 01/3

This 1s the fourth of the seven sub volumes of Volume IV
contaming one third octave band spectrographs of the model
helicopter hub/rotor wake as 1t was modified by varnous
aerodynamic devices This sub-volume deals with the effects of
vanous open hubcaps Open caps have parallel endersides and
uppersides Author {GRA)

N79-21016¢ Boeng Vertal Co Philadelphia Pa
INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR
HEUCOPTER CONFIGURATION VOLUME 7-B FREQUEN-
CY ANALYSES OF WAKE SPLIT-FILM DATA, BASIC
CONFIGURATION WAKE EXPLORATIONS Final Report
Mar 1977 - Fab 1978
Philp F Shendan Sep 1878 334 p
{Contract DAAJO2-77-C 0020 DA FPro) 112 62209 AH-76)
{AD-A063243 USARTL-TR-78-23G-Vol 78] Avall NTIS
HC A15/MF AO01 CS5CL 0O1/3

This 1s the second of seven sub volumes of Volume Vil
containing spectrographs of the model hehcopter hub/rotor wake
as it was modified by various aerodynamic devices This
sub volume deals with wake charactenstics of the bassline
configurations Author {GRA)

N79-21016§ Boeing Vertol Co Philadelphia Pa
INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR
HELICOPTER CONFIGURATION VOLUME 4F ONE-THIRD
OCTAVE BAND SPECTROGRAMS OF WAKE SPUT-FILIM
DATA AIR EJECTORS WITH HUBCAPS, WINGS
Final Report 16 Mar 1977 - 13 Feb 1978
Philip ¥ Shendan Sep 1978 232 p
{Contract DAAJO2-77-C-0020 DA Proj 1L2-62209 AH-76}
{AD-AQB3244, USA RTL-TR-78-23D-Vol-4F}) Aval NTIS
HC A11/MF AD1 CSCL 01/3

This 1s the sixth of the seven sub volumes of Volume IV
contairung one third octave band spectrographs of the modal
helicopter hub/rotor wake as it was modifiied by varnous
aerodynamic devices This sub volume deals with the effects of
air ejector systems in configurations already possessing hub

379

N79-21023

caps and also of several wing configurations mounted warniously
to alter the wake Author (GRA)

N79-21017# Boeing Vertol Co Philadelphia Pa
INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR
HELICOPTER CONFIGURATION VOLUME S5 HARMONIC
AHAsLYSES OF HUB WAKE Finzl Report Mar 1977 - Feb
197
Philp F Sheridan Sep 1978 239 p
{Contract DAAJQZ2-77 C-0020 DA Proj 1L2-62209-AH-76)
{AD-78 A063245 USARTL-TR-23E-Vol-5) Awval NTIS
HC A11/MF AQ1 CSCL 01/3

Volume V of this senes contains computer pnnt-outs displaying
the results of harmonic analyses of selecied test runs The steady
and 10-harmonic coeffictents for wake flow angles and associ-
ated velooity components are shown This maternal 15 compiled
to enable understanding of the wake structure additional to that
denved from the spectrographs in other volumes Author {GRA)

N79-21018f Boaing Veriol Co FPhiladelphia Pa
INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR
HELICOPTER CONFIGURATION VOLUME AE ONE-THIRD
QCTAVE BAND SPECTROGRAMS OF WAKE SPLIT-FILM
DATA, AIR EJECTORS Final Repart 15 Mar 1977 - 13 Feb
1978
Philip F Shendan Sep 1978 342 p
{Contract DAAJO2-77-C-0020 DA Pro) 1L2 62209 AH-76)
{AD-A063653 USARTL-TR-78-23D-Yol-4E} Aval NTIS
HC A15/MF AQO1 CSCL 01/3

This 15 the fifth of the seven sub-volumes of Volume IV
contamning one-third octave band spectrographs of the model
halicopter hub/rotor wake as 1t was modified by various
aerodynarme devices This sub volume deals with the effects of
varnous arr ejector systems on the wake Author (GRA)

N79-21021*§ National Aeronautics and Space Administration
Lewts Research Canter Cleveland Ohio
QZONE CONTAMINATION IN AIRCRAFT CABINS
Washington D C NASA Mar 1979 81 p. refs Workshop
held at Moffett Field Cabf 27-28 Jul 1978
[NASA-CP-2066 E-9797) Aval NTIS HC AO5/MF AD1 CSCL
065

The problem and solution to the physical czone irrtation
caused by ozone concentrattons wn the catin of high-altitude
awrcraft are presented

N79-21022%§ National Aeronautics and Space Administration
Lewts Research Center Cleveland Ohio
OZONE CONTAMINATION IN AIRCRAFT TABINS
OBJECTIVES AND APPROACH
Porter J Perkins fr its Ozone Contamination in Awrcraft Cabins
Mar 1979 p 1-2
Avail NTIS HC AOS/ME A01 CSCLO6S

Three panels were developed to solve the problem of ozone
contamination in awcraft cabins The problem 15 defined from
direct in flight measurements of ozone ¢oncentrations Insde and
outside awrhners 1 their normal operatiens Solutions to the cabin
ozone problem are discussed under two areas {1} Might planning
to avoud htgh ozone concentrations and (2} ozone destruction
technigues nstalled 1n the cabin ar systems SES

N79-21023%f Federal Aviation Administration Washington D C
RECOMMENDATIONS OF THE PANELS PANEL ON
IN-FLIGHT MEASUREMENTS

Jim Rogers fn NASA Lews Res Center Ozone Contamination
w Aircraft Cabins Mar 1978 p 36

Availl NTIS HC AO5/MF AO1 CSCL 06S

The attenuation factor for arcraft other than the B-747 n
reducing the ambient ozone concentrations which enter the cabm
1s obtaned The need to continue NASA Global Ar Sampling
Program measurements was expressed for three main purposes
testing new filters correlation of complaints with ozone levels
and ambient ozone data The need to continue cooperation
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between NASA and industry 15 indicated Concern with regard
to the correlation of ozone levels and complaints was gwven
The need 1o measure the vanability of ozone within the amrcraft
cabin was mvestigated The requirement for an onboard ozone
monitor on all arcraft 1s discussed SES

N79-21024%# State Univ of New York at Albany
RECOMMENDATIONS OF THE PANELS PANEL ON
FLIGHT PLANNING TO AVQID HIGH OZONE

Volker Mohnen fn NASA Lews Res Center Ozone Contamina
ton m Awrcraft Calbwns Mar 18979 p 7-8

Avall NTIS HC AO05/MF AD1 CSCL 06S

Fhights planned or accomplished dunng certain months of
the year at the higher latitudes and altitudes at or above the
tropopause are discussed Cabin ozone level limitations are
established and additional informanon 1s required for more
accurate and qualttatve forgcasting and design data base for
operational utihzation Better tropopause heights ozone concentra-
tion and corresponding meteorological data along selected flight
routes and reteorological data were investigated SES

N79-21026%§# Natonal Aeronautics and Space Administration
Laws Research Center Cleveland Qhio

0ZONE CONTAMINATION IN AIRCRAFT CABINS
SUMMARY OF RECOMMENDATIONS

Porter J Perkins /n its Ozone Comtamuination in Arrcraft Cabins
Mar 1979 p 171-12

Avall NTIS HC AO5/MF AO1 CSCL 065

Recommendations from the three panels on in-flight measure
ments fhight planming to avaid high ozone and ozone destruction
techniques are summarized SES

N79-21027*%§ National Aeronautics and Space Admimstration
Lewts Research Center Claveland Ohio

OZONE CONTAMINATION IN AIRCRAFT CABINS POST
WORKSHOP REVIEW OF RECOMMENDATIONS

Porter J Perkins Jn 15 Ozone Contamitnation in Aircraft Cabins
Mar 1978 p 13-16

Avail NTIS HC AOS/MF AQ1 CSCL 06S

The recommendations level of prionty for accomphshment
and recommended approaches and responsibility for implementa-
tion as estabhshed by the review are presented SES

N79 21028%f Cwil Aeromedical Inst Oklahoma Ciy Okla
CZONE CONTAMINATION IN AIRCRAFT CABINS
APPENDIX A OZONE TOXICITY

Carliton £ Melton /7 NASA  Lewis Res Center Ozone
Contamination n Awrcraft Cabins Mar 1979 p 17-20

Avall NTIS HC AUS/MF A01 CSCL 08S

The recommendation that at varous altitudes the amount
of air with which ozone has mixed changes thus changing the
volume per volume refationship 1s discussed The biologieal
effects of ozone on human health and the amount of ozone
necessary to produce symptoms were investigated SES

N79-21029%# HNational Aeronautics and Space Administration
Lewis Research Center Cleveland Chio

OZONE CONTAMINATION IN AIRCRAFT CABINS
APPENDIXB OVERVIEW PAFERS IN-FLIGHT MEASURE-
MENTS

Porter J Perkins fn 1ts Ozone Contammation in Awrcraft Cabins
Mar 1979 p 21-28

Avall NTIS HC AOB/MF AQ1 CSCL 06S

The NASA Global Atmosphenc Sampling Program ozone
measurements were obtained to establish to charactenstics of
the ambtent ozone concentration dunng routine operations and
to determine the attenuabion of ambent concentrations of cabin
ar systems from simultaneous ambient and 1n cabin measura-
ments The charactenstics of ambient ozone include {1} maximum
concentration {2} duration of ozone encounters (3} frequency

380

of ozone during a fhght (4) vanability of ozone during a fight

{5} 10 refation to routes altitude and meteorological conditions
SES

N79-21030*# Control Data Corp Mmneapolis Minn  Research

Div

CZONE CONTAMINATION IN AIRCRAFT CABINS

APPENMIX B OVERVIEW PAPERS FLIGHT 8 PLANNING

TO AVOID HIGH OZCNE

Arthur D Belmont /7 NASA lews Res Center Ozone

Contarmination in Aurcraft Cabins Mar 1979 p 31-44  refs

Avall NTIS HC AOS/MF AD1 CSCL Q6S

The problem of preventing cabin ozone from exceeding a
gven standard was investigated Statistical analysis of vertical
distnibution of ozone 1s summanzed The cost logistics mainte-
nance ability to forecast ozone and avoiding high ozone
concentrations are presented Filtenng approaches and the
requirements to remove ozone toxicity are discussed SES

N79 21031*# Boeing Commercial Awplane Co Seattle Wash
OCZONE CONTAMINATION IN AIRCRAFT CABINS
APPENDIX B OVERVIEW PAPERS O20NE DESTRUCTION
TECHNIQUES

Ray Wilder /n NASA Lewis Res Center Ozone Contamination
in Awrcraft Cabins Mar 1979 p 45-70

Avail NTIS HC AOS/MF A01 CSCL 06S

Ozone filter test program and ozone instrumentation are
presented Tables on the fught tests samll scale lab tests and
full scale lab tests were reviewed Design venfication flammability
wvibratton accelerated contarmination [ife cycle and cabin air guality
are described SES

N79 21032 Simat Hellesen and Eichner Ine Waslington
DC

ADDITIONAL ANALYSES OF AIR CARRIED LOAD FAC-
TORS AND COMPETITION Final Report
Apr 1978 106 p refs
{Contract DOT-05-60501)
(PB-289577/9 DOT-P-50 78-4) Avail NTIS
HC ADS/MF AO1 CSCL 01B

Every competiive domesttc market segment sarved by each
airfing 45 analyzed The major results are {1} the impact of CAB
imposed operating restnictions result 1n sharply lower load
factors for the restricted carners than the unrestricted carners
{2) carriers operate a large number of short haul {under 200
miles) entry or bridge segments with low load factors due to
the interdependent nature of the markets (3) load factors for
unrestricted carners do not invanably dechine as the number of
competitars increase and (4) the impact on market load factors
of a new unrestricted competitor will necessanly vary depending
upon the cost and scheduiing charactenstics of the added
competitor GRA

N79-21033*j Massachusetts Inst of Tech Camhndge Lab
for Information and Decision Systems

SIMULATION EVALUATION OF COMBINED 4D RNAY AND
AIRBORNE TRAFFIC SITUATION DISPLAYS AND PRO-
CEDURES APPLIED TO TERMINAL AERIAL MANEUVERS
Semt-annual Progress Report 1 Sep 1978 - 1 Mar 1979
Michael Athans and Mark E Connelly 1 Mar 1979 44 p
{Grant NsG-2180)

(NASA-CR-158474) Avall NTIS HC A03/MF AD1
17G

CSCL

Simulation scenanios were developed in which subject pilots
must simultaneously follow a 3D terminal airspace structure and
arnve at fixed waypomts within the structure precisely at
pre scheduled times in the presence of a full range of wingd
condiions aloft and monitor nearby traffic on an arwborne traffic
situation display especially during merging and spacing operations
and detect blunders and resolve conflicts in a safe manner
Opan-loop simulator tests of the single-stage 4D RNAV
atgorithm indicate that a descending pilot can comply quite closely
vith an assigned time of arnval at a 3D waypoint simply by
tracking a pre-calculated speed profile Initial experiments show



that the aircraft armves at the 3D waypoint within a few seconds
of the anticipated time The presence of headwmds or tarlwinds
does not affect the arnval ttme error as long as the wind Is
accurately modeled in the descent algonthm Resuits all but
quarantee that a 5 second standard dewiation n armival time
error can be realized in closed-locp descents at very moderate
pilot workload levels ARH

N79-21036# Federal Aviation Adrmimistration Washington D C
Systems Research and Development Service
MASTER PLAN FLIGHT SERVICE STATION AUTOMATION
PROGRAM
Jan 1978 B2 p refs
{AD-AD52001/5 FAA-FSS O1A)} Avail NTIS
HC A05/MF AO01 CSCL 17/7

The Master Plan for the Flight Service Automation Program
15 a planning document for the implementation of the Flight
Semnice Information System and serves as the acquisition
authonzation document This document contains background and
introductory information relating to the present system of 292
manned domestic Flight Service Stations program objectives
requirements planning guidelines systems and system interface
descriptions scheduling and implementation information re-
lationships wiath other major programs management method
logistics  staffing traming securty and financial planning
infermation Author

N78-21037# Draper {Charles Stark) Lab fne Cambndge Mass
A NEW BASELINE FOR THE INERTIAL NAVIGATION
STRAPDOWN SIMULATOR PRCGRAM VOLUME 1
INTRODUCTION AND SUMMARY Progress Report 1 Jun
1877 - 15 Jul 1978
Roy J Nurse John T Prohaska and Darold G Riegsecker Jul
1978 15 p ref 4 Vol
{Contract F33615-75 C-1149 AF Pro) 6085}
{AD-A062807 R-1136-Vol-1) Avall NTIS HC A02/MF AO1
cscL 17/7

This four-volume report describes an wpdated and expanded
version of a direct digital modular simulation of a strapdown
nertial navigation system employing a wander-azimuth computa-
tional frame and subject to a six degree of freedom random
vibration environment The onginal version of this simulation was
developed under Task 4 2 3(al of the above contract during 1975
and 1976 The user may simulate not only the gross dynamics
of the flight profile {from an external or mnternal profile generation}
but also the angular and hinear random wbrations resulting from
gusts and turbulence acting on the airframe The total environment
15 applied to the models of the mertial components (laser or
SDR gyros and pendulous accelerometers) The resulting outputs
of simulated MU are summed in an interface module and
compensated and sczled in the simulated nawvigation computer
The latter also contans the velocity/attitude algonthm: which
computes the body-to inertial transformation using either the
direction cosine matnx or quatermon and the navigation algenthm
which numencally integrates the specific forces after transforma
tion to the logal vertical wander aziruth computational frame
The outputs of the simulated navigation computer are the
computed position wvelocity and attitude of the vehicle with
respect to a local vertical nerth pointing frame The flight profile
and the differences between it and the simulated navigation
computer outputs are tabulated i1n an evaluation module for
punting plotting or post processing GRA

N79-21038§ Draper {Charles Staik) Lab Inc Cambndge Mass
A NEW BASELINE FOR THE INERTIAL NAVIGATION
STRAFDOWN SIMULATOR PROGRAM VOLUME 2
ANALYTICAL DEVELOPMENT Progress Report, 1 Jun
1977 - 15 Jul 1978
Roy J Nurse John T Prohaska and Darold G Riegsecker Jul
1978 208 p refs 4 Vol
(Contract F336156-75-C 1148 AF Pro; 6095)
(AD-AQB2808 R-1136-Vol 2) Avall NTIS HC A10/MF AO1
CSCL 17/7

Volume 2 of a four volume report 15 presented The four
volume report describes an update and expanded version of a
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direct digital modular simulation of 3 strapdown inertial navigation
system employing a wander-azimuth computational frame and
subject to a six degree of freedom random wibration environment
Volume 2 contans analytical develcpment of the equations to
be mechanized and the transition to difference eguation form
GY

N79 21039§ Draper (Charles Stark) Lab Inc Cambndge Mass
A NEW BASELINE FOR THE INERTIAL NAVIGATION
STRAPDOWN SIMULATOR PROGRAM VOLUME 3
PROGRAM AND DESCRIPTION AND USERS GUIDE
Prograss Report 1 Jun 1977 - 15 Jul 1978
Roy J Nurse John T Prohaska and Darold G Riegsecker Jul
1978 220 p
{Contract F33615-75 C-1149 AF Pro; 6095)
(AD-AOB2809 R-1136-Vol-3) Aval NTIS HC A10/MF AO1
CsCL 17/7

This four-velume report describes an updated and expanded
version of a diect digital modular simulatton of a strapdown
inertial navigation system employing a wander-azimuth computa-
tional frame and subject to a six degree of freedom random
vibration environment The onginal version of this simulation was
developed under Task 4 2 3(a) of the above contract duning 1975
and 1976 The user may simulate not only the gross dynamics
of the flight profile {from an external or internal profile generation)
but also the angular and hnear random vibrations resulting from
gusts and turbulence acting on the airfframe The total environment
1s applted to the models of the mertial components (laser ar
SDR gyros and pendulous accelerometers) The resuiting outputs
of simulated IMU are summed in an interface module and
compensated and scaled in the swmulated navigation computer
The latter also contains the velocnty[amtude algonthm which
computes the body-to nertial transformation using either the
direction costne matnx or quaternion and the pavigation algonthm
which numencally integrates the speaific forces after transforma-
tion to the local vertical wander azimuth computational frame
The outputs of the simulated nawigation computer are the
computed position velocity and athitude of the wehicle with
respect to a local vertical north pointing frame The flight profile
and the differences between 1t and the simulated nawvigation
computer outputs are tabulated n an evaluation module for
pnnting plotting or post processing GRA

N79-21040§ Draper (Charles Stark) Lab [nc Cambrdge Mass
A NEW BASELINE FOR THE INERTIAL NAVIGATION
STRAPDOWN SIMULATOR PROGRAM VOLUME 4
PROGRAM LISTINGS Progress Report, 1 Jun 1977 - 16 Jul
1978
Roy J Nursa Jul 1978 106 p 4 Vol
{Contract F33615-75-C-1149 AF Pro) 6095)
(AD A0B2810 R-1138-Vol-4) Aval NTIS HC AO6/MF AQ1
cscL 17/7

This four-voluma report descnibes an updated and expanded
version of a dwect digital modular simulation of a strapdown
nertial navigation system emping a wander-azimuth computational
frame and subject to a six degree of freedom random wibration
environment The onginal version of this simulation was developed
under Task 42 3(a) of the above contract during 1975 and
1976 The user may simulate not only the gross dynamics of
the flight profile{from an external or internal profile generation}
but alse the angular and linear random vibrations resulting from
gusts and turbulence acting on the awrframe The total environment
15 applied to the models of the merual components (laser or
SDR gyros and pendulous accelerometers) The resulting outputs
of simulated IMU are summed in an interface module and
compensated and scaled 1n the simulated navigation computer
The latter also contains the velocity/attitude algentbm which
computes the hody to nerttal transformation using either the
diraction cosine matrix or quaternion  and the navigation algorithm
which numerically integrates the specific forces after transforma-
tton to the local verical wander-azimuth computational frame
The outputs of the simulated navigation computer are the
computed position velocity and attitude of the wvehicle with
respect to a local vertical north pomting frame The computer
outputs are tabulated in an evaluation module for prninting plotting
or post processing GRA
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N79-21041# Applied Physics Lab Johns Hopkins Uiy Laurel
Md
THE NEAR-TERM POTENTIAL OF DOPFLER LOCATION
B R Newton Sep 1978 56 p refs
{Contract NOO024-78-C-5384}
{AD AQB3615 APL/JHU-TG-1318) Avall NTIS
HC A04/MF AC1 CSCL 17/7

In this report the precision that can be obtaned i locating
a pont on the earths surface by analyzaing the Doppler shift m
the signals from a near-sarth satellie 15 explored When the
discussion to the use of techmques that have been demonstrated
In the laboratory but that may not have been mtroduced mnto
field use 1s Iimited it is found that the preciston obtained by
using the data from a single pass of a satellite should be about
18 cm It should be possible to improve the precision by using
data from more than one pass i the usual statistical fashion

Author {GRA)

N79-21043%4 Boewmng Commercial Arplane Co  Seattle Wash
EVALUATION OF LAMINAR FLOW CONTROL SYSTEM
CONCEPTS FOR SUBSONIC COMMERCIAL TRANSPORT
AIRCRAFT Summary Report, Sap 1976 - Sep 1978
Hampton Va NASA Jan 1979 78 p refs
{Contract NAST-14630}
{NASA-CR-158998) Avail
01C

Results of a 2-year study are reported which were carned
out to extend the development of laminar flow control {LFC)
technology and evaluate LFC systems concepts The overall
objective of the LFC program s to prowide a sound basis for
industry decisions on the apphcation of LFC to future commercial
transports The study was orgamized into major tasks to support
the stated objectives through application of LFC systems concepts
to a baseline LFC transport initially generated for the study
Based on competitive evaluation of these concepts a final selection
was made for incorporation nto the final design of an LFC
transport which also included other advanced technology elements
apptopriate to the 1990 time penod

NTIS HC AO5/MF AO1 CSCL

N79:-21044%§ Boeing Commercial Arplane Co Seattle Wash
DEVELOPMENT OF INTEGRATED PROGRAMS FOR

AEROSFPACE-VEHICLE DESIGN {IPAD}] REFERENCE
DESIGN PROCESS Final Report

Donald D Meyer Mar 1979 370 p

{Contract NAS1-14700}

{NASA-CR-2981 D6-IPAD-70010-D) Avail NTIS

HC A16/MF AQO1 CSCL 0iC

The arplane design process and its interfaces with manufac-
turing and customer operatons are documented to be used as
cntena for the development of integrated programs for the analysis
design and testing of aerospace vehicles Topies cover design
process management general purpose support requirements
design networks and technical program elements Design activity
sequences are gwen for both supersonic and subsonic commercial
transports naval hydrofoils and military arcraft ARH

N79-21047§# Textron Bell Hellcopter Ft Worth Tex
ENGINE/AIRFRAME/DRIVE TRAIN DYNAMIC INTERFACE
DOCUMENTATION Final Report Sep 1977 - Aug 1978
H W Hanson R W Balke B D Edwards W W Riley and
8 D Downs Oct 1978 204 p refs
{Contract DAAJO2-77-C-0045 DA Proj 1L2-62209 AH-76)
(AD-ADE3237 USARTL-TR-78-15) Avall NTIS
HC A10/MF AO1 CSCL 01/3

The purpose of this program was to survey Bell Helicopter
Textron past and present experiences as related to gas turbine
powered helicopter engne/ airframey/drve train dynamic interface
problems as part of an overall Government effort to define specific
areas 1n which future research funding should be placed to develop
improved design analytical and test methods to ensure helicopter
dynamic compatibihty Thirteen dynamic interface problems
wears documented with a detailed discussion soluttons considered
and/or apphed and identifiable shorticormings Recommendations
are made for future research funding i five specific areas The
appendixes provide the detailed documentation for each of the
dynamic interface problems Author (GRA)
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N79-21048# Awr Force Aviomics Lab  Wrnight-Patterson AFB
Qhio

DIGITAL AVIONICS INFORMATIONS SYSTEM (DAIS)
SERIAL INFUT/OUTPUT (1/0) EXERCISE Intenm Tachnical
Report Nov 1977 - Jan 1978

James C Caffrey Sep 1978 36 p

{AF Proj 2052}

{AD-ADB2646 AFAL-TR-78-141} Avail NTIS
HC AQ3/MF A01 CSCL 09/2 -

The Duntal Aviomics Information System (DAIS) Test Facility
requires @ means for exereising the senal output and input interface
dovices of the remote terrmunal  This report describes the design
and operation of the umit needed to perform this function

Author {GRA)

N79-21050¥ General Dynamics Corp Fort Worth Tex
F-18 ADVANCED ELECTRO-OPTICAL POD FIELD OF-VIEW
SIMULATION STUDY Final Report
13 Dec 18978 124 p refs
{Contract F33657-78-C 0290)
(AD-A063530 FZM-6817} Availl NTIS HC AQ6/MF AQ1 CSCL
17/8

An F-16 advanced electro-optical(EQ) pod field of wiew{FOV}
simulation study was accomplished to deterrmine the effects of
sensor FOV and field of-regard (FOR) on the milots workload
and abity to locate acquire and attack targets in a day
weapons-delivery environment The simulated EQ pod had a
slewable TV sensor and laser designator head with two
selectable FOVs for the TV sensor{wide and narrow FQVs}
selectable area correlatton and contrast tracking modes and the
capability to be either slaved to a preprogrammed set of coordinate
or slaved to the awcrafts velocity vector Each expenment was
designed around a laser-guided weapon and a corresponding
weapon delivery mode The weapons simulated in the study
were chosen from current and potential (weapons under
development) laser guided ordnance -- GBU-10 Laser Guided
Maverick and Sabre The weapoen delivery modes simulated were
derwved from basic F-16 avionics capabilities The weapons and
weapon delwery modes were chosen to interact with the FOVs
of the simulated EQ pod so that each FOV parr could be evaluated
under separate acquisition range weapons delivery and target
constrants GRA

N79-21063# Von Karman Inst for Flurd Dynamics Rhode Saint-

Genese (Belgium)

PROCEEDINGS OF THE SEMINAR ON ADVANCED

PROBLEMS IN TURBOMACHINERY, PART 1

K Cassady ed and J Chauvin ed Oct 1965 200 p refs

Seminar held at Rhode-Saint-Genese Belgium 29-30 Mar 1965

2 Vol

(VKI Lecture-Sertes-1 Pt-1) Avall NTIS HC A09/MF AC1
Topies discussed include methods of prediction of tur-

bomachine performance cascade flows and vahdity of application

to actual cascades advanced transonic and supersonc compres-

sors high turning blading for axial flow machines and tur-

bomachmery space applications

N79-21056§ Lwverpool Umv (England}
CIRCUMFERENTIAL ASYMMETRY IN AXIAL FLOW
COMPRESSORS

M D C Doyle S L Dxon and J H Horlock Jr Von Karman
Inst for Flmd Dyn Proc of the Seminar on Adv Probl in
Turbomachinery Pt 1 Qct 1865 16 p refs

Avall NTIS HC AOS/MF AO1
Cwreumferential nlet distortion and self induced flow asym-
metry m axal flow compressors where the distortion of the
velocity profile 15 too large to be described as a small perturbation
are discussed Prediction 15 presented of the compressor
characteristics 1n the nfet distoron stage Prediction of the
compressor charactenstics n the stalled region 15 described
SES

N79-21058§ English Electnc Co Ltd Whetstone {England)
Mechanical Engineering Lab

RESTRICTIVE ASSUMPTIONS AND RANGE OF YALIDITY
OF SCHLICHTING'S CASCADE ANALYSIS



R 1 Lewis P D Ciff andY M Yip /o Von Karmar Inst for
Flwd Dyn  Proc of the Semmmar on Adv Probl i Turbomachinery
Pt 1 Oct 1966 45p ref

Avail NTIS HC A09/MF AO1

Restnctions imposed by the assumptions of Schhchtings
cascade theory for slender airfoils were exarmuned Modifications
to the source senes to remove the the assumption of a cusp
traling edge are suggested and illustrated by companson with
exact theory Two high camber cascade analyses are compared
with the exact solution of Merchant and Collar Compansons
are given for isolated profiles obtained by the Joukowsk
transformation A number of compansons with expsnmental
hydrofoil cascade tests and with published cascade theortes are
presented SES

N79-2106%# Rolls-Royce Ltd Derby (England)
TWO-DIMENSIONAL COMPRESSIBLE POTENTIAL FLOW
AROUND PROFILES 1IN CASCADE
D Pree 7 Von Karman Inst for Flud Dyn  Proc of the
Seminar on Adv Probl in Turbomachimery Pt 1 Oct 1965
19 n ref
Aval NTIS HC A0S/MF AQ1

The extension of the Martensen method to compressible
flows 15 presented The compressible potential equation s
approximated by a Poisson equation which 15 solved by a
singulanty method SES

N79 210604 Rolls-Royce Ltd Derby {England)
A STALL CRITERION FOR CASCADES
R M Raley /n Von Karman Inst for Flurd Dyn
Serminar on Adv Probl n Turbomachinery Pt 1
8 p
Avall NTIS HC AQS/MF AO1

A cntenon for stall in axial compressors which 15 easy to
apply 15 presented The scope of the investigation 15 discussed
and its present posihen 1s desenbed A diffusion factor based
on the ratio of component of the outlet velocity 1n the nlet
directign to the wlet velecity was studied The cutical value of
the diffusion factor which depends upon the camber and the
ratio of some passage or flow width te the chord length 15
summarized SES

Proc of the
Qct 1966

N72-21061§ Lverpool Univ {England}

PRESSURE DISTRIBUTIONS ON AXIAL FLOW COMPRES-
SOR BLADING AND COMPARISON WITH DISTRIBUTIONS
ON SIMILAR CASCADE BLADING

M D C Doyle and R Shaw Jn Von Karman Inst for Fluid
Dyn Proc of the Semunar on Adv Probl n Turbomachinery
Pt 1 Oct 1965 15p refs

Avall NTIS HC AC9/MF AO1

Pressure distnibutions on the wlet guide vane rotor and
stator blades of a low speed axal flow compressor were obtained
at vanous Reynolds numbers angles of moidence and a axmal
velocity ratios For one particular wncidence these distrnbutions
are compared with those obtained from cascade tests of similar
blading over approxmmately the same range of Reynolds numver
and axial velocity ratio SES

N79 21087# Deutsche Versuchsanstalt fuer Luft- und Raumfahrt
Porz {West Germany)
THE NASA-LANGLEY 7-INCH TRANSONIC CASCADE WIND
TUNNEL AT THE DEUTSCHE VERSUCHSANSTALT FUER
LUFT- UND RAUMFAHRT AND FIRST TEST RESULTS
W Heilmann /n Von Karman Inst for Fluid Dyn Proc of the
Seminar on Adv Probl in Turbomachmnery Pt 2 Oct 1965
25 p refs
Avat NTIS HC A10/MF AO1

After discentinuation of the turbomachine research program
the Langley Field 7-inch transomic cascade wind tunnel was
wransferrad to the von-Karman institute at Brussels However
the available ar supply was not sufficient for operating this
tunnel The tunnel was mnstalled and equipped with new
mstrumentation and it was put into operatton m 1964 The
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-

following topics are reported {1} description &l the tunnel {2)
nstrumentation (3} data reduction {wake and surface pressure
distnbution measurements} {4} the Schheren system and (5}
control of boundary layer suctionr The results of the first test
are given GY

N79-21088§ Von Karman Inst for Fluid Dynamics Rhode-Samt-
Genese {Belgium}  Turbomachinery Lab

HIGH TURNING BLADING FOR AXIAL FLOW MACHINES
INTRODUCTION AND SUMMARY OF THE PROELEMS

J Chauvin /n its Proc of the Sernar on Adv Probl n
Turbomachinery Pt 2 Qct 1966 9 p refs

Avatl NTIS HC A10/MF AO1

The problem of turning flow of a large angle anses fre-
quently in turbomachmery The same problem anses in the
subsonic and transonic ranges in the root section of rotors and
stators of advanced axial compressors and in the last stage of
hght weight engines The problam also anses in transonic flow
for the stator of certain types of supersonic compressors and n
the inducer part of radial compressors The biggest problems
encountered n high turning blading anse from the decelerating
cascades There appears the problem of hmit leading and of
boundary layer behavior when speaking of a two dimensional
flow There are the additional complications of three dimensienal
or secondary flow ansing from the wiscous interaction between
wall boundary layers and blade boundary layers These problems
are introduced and discussed GY

N79-21070# International Research and Development Co Ltd
Newcastle (England)
EXTENSIONS TO THE TESTED RANGE OF A CASCADE
FLOW CALCULATION METHOD
W S Hall /m Von Karman Inst for Flud Dyn Proc of the
Semmar on Adv Probl In Turbomachinery Pt 2 Oct 1965
10 p refs
Availl NTIS HC A1Qf/MF AO1

Some additional results which extend the tested range of
mathematical vahdity of a conformal transformation method for
calculating the viscid ncompressible flow about a cascade of
aerofoils of general gesmetry are presented Author

N79 21072# Air Force Systems Command Wright-Patterson
AFB Chio
SUMMARY OF APPLIED RESEARCH PROGRAMS BEING
CONDUCTED ON MINIATURE TURBOMACHINES FOR
PRODUCING CRYOGENIC TEMPERATURES OPERATING
ON GAS BEARINGS TURBO COMPRESSORS AND
EXPANDERS UTILZING HELIUM AND NITROGEN AS
WORKING FLUIDS
F R Stdham {n Ven Karman Inst for Fiud Dyn Proc of the
Semmar on Adv Probl n Turbomachimery Pt 2 QOct 1965
26 p
Avail NTIS HC A10/MF AO1

An attempt 15 made to bnefly summanze the work going
on at the authors laboratory and other places The programs
are presented i a brnief outiine form GY

N79-21073%# Detront Diesel Allison Indianapobs Ind

STUDY OF AN ADVANCED GENERAL AVIATION TURBINE
ENGINE (GATE) Funal Report

J CGHI FR Short DV Staton B A Zolezza C E Curry

M J Orelup J M Vaught and J M Humphrey 10 Apr
1979 147 p refs

{Contract NAS3-20756)

{NASA-CR-159558 DDA-EDR-9528) Avail NTIS

HC AQ7/MF AO1 CSCL 21E

The best technology program for a small economically viable
gas turbine engine applicable to the general aviation helicopter
and awcraft market for 1985-1980 was studied Turboshaft and
turboprop engmes in the 112 to 746 kW (150 to 1000 hp}
range and turbofan engnes up to 6672 N {1500 1bf} thrust
were considered A good market for new turbine) engines was
predicted for 1988 providing aicraft are designed to capitalize
on the advantages of the turbine engine Parametnc engne families



N79-21074

were defined in terms of design and off-design performance
mass and cost These were evaluated wn awrcraft design
missions selected to represent wmportant market segments for
fixed and rotary-wing applications Payoff parameters infleenced
by engine cycle and configuration changes were awcraft gross
mass acquisition cost total cost of ownership and cash flow
Significant advantage over a current technology small gas turbine
engines was found especrally in cost of ownership and fuel
economy for awframes incorporating an aw-cooled high pressure
ratio engine A power class of 373 kW (500 hp) was recommended
as the next fronugr for technology advance where farge
improvements in fuel economy and engine mass appear possible
through component research and development SES
N79 21074%f General Electnc Co Cincinnatr Ohio  Awrcrait
Engine Group
CF6é JET ENGINE PERFORMANCE IMPROVEMENT PRO-
GRAM TASK 1 FEASIBILITY ANALYSIS Final Report
W A Fasching Mar 1979 300 p refs
(Contract NAS3-20629)
{NASA-CR-159450 R78AEG295) Avail NTIS
HC A13/MF AO01 CSCL 21E

Technical and economic engine improvement concepts
selected for subsequent development mclude {1) fan improve-
ment (2} short core exhaust (3) HP turbme aerodynamue
tmprovement {4} HP turbine roundness control (5) HP turbine
active clearance control and {B) tabin arr recirculation The fus!
savings for the selected engine moddication concepts for the
CF6 fleet are estimated SES

N79-21076%f Praut and Whitney Aircraft Group East Hertford
Conn
JTED REVISED HIGH-PRESSURE TURBINE COOLING AND
OTHER OUTER AIR SEAL PROGRAM
W O Gaffin 20 Mar 1979 59 p refs
{Contract NAS3 20630)
{NASA-CR 159551 PWA-5515-77) Avant NTIS
HC A04/MF AOQ1 CSCL 21E

The JTBD igh pressure turbine was revised to reduce leakage
between the blade tip shrouds and the outer air seal and engine
testing was performed to determmne the effact on parformance
The addition of a second knife-edge on the blade tp shroud
the extension of the honeycomb seal land to cover the added
knife-ecdge and an existing spoiler on the shroud and a matenal
substitution w the seal support nng to improve thermal growth
charactenstics are Included A relocation of the blade cooling
ar discharge to nsure adequate cooling flow 15 required
Significant specific fue! consumption and exhaust gas temparature
improvements were demonstrated with the revised turbine in
sea level and simutated alttude engme tests Inspection of the
revised seal hardware after these tests showed no unusual wear
or degradation SES

N79-21078# Lundgren {Dale A) Gainesville Fla
LCW EFFICIENCY CONTROL MEASURES FOR JET ENGINE
TEST CELLS Final Report Apr - Sep 1978
Dale A Lundgren Sep 1978 28 p refs
{Contract FOB637-7T8-M-1387)
{AD-A0B2665 CEEDOQ TR-78-53} Avall NTIS
HC AOZ/MF AD1 CSCL 21[2

This report summanzes the findings of low cost ralatvely
low efficiency emission control measures for reduction of jet
engine test cell apacity to less than 20% Tha recommended
cost effective opacity reduction system consists of an effective
water spray system a glass fiber mist ebminator a medium
efficiency high velocity throw-away type glass fiber filter madia
and a reduced test cell discharge area The report discussed the
following topics  control methods opacity scrubbers demisters
and filters Author (GRA)

N79-21079§ Naval Research Lab Washington b ¢
THREE-DIMENSIONAL PHOTQELASTIC STRESS ANALYS!S
OF THE DOVETAIL REGION OF THE Tf-30 TURBINE
ENGINE S THIRD-STAGE FAN Final Repart

V J Parks and B J Sanford 29 Dec 1978 32 p refs

(A[/) AQB3300 NRL-8276) Avail NTIS HC A03/MF AQ1 CSCL
21/5
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Three dimensional photoelastic analysis of the disk/blade
dovetall region of the TF-30 turbine engines third stage fan
indicates peak stresses in the disk and blade fillets that are an
order of magnitude greater than the average stress in the neck
of the disk lug Maximum stress concentrations found n the
fillets of the disk lugs for representative loads are 96 for
centrifugal load 12 6 for centrifugal load with 12% crrcumferentral
component and 106 for centnfugal lead with an 18% antiplane
component The addition of circumferential or antiplane bending
components 1o the centniugal ioad increased the peak stress
and shifted it toward the region of the fillet where fractures
were observed The analysis gives quantitative indication of the
sigmificance of bending 1 the failure of disk lugs Author {GRA)

N79-21080§ Naval Postgraduate School Monterey Calif
EXPERIMENTALINVESTIGATION OF TURBOJET TEST CELL
AUGMENTORS Final Raport
Charles N Sapp Jr and Dawd W Netzer
refs
(AD-ADB3172 NPS67-78-009) Avail NTIS
HC AD4/MF AD1 CSCL 21/5

A one erghth scale turbojet test cell was used to nvestigate
the effects of vanous design parametars on augmentor perform-
ance The augmentor inlet design nozzle-to avgmentor spacing
engine flow rate nozzle total temperature and pressure and
augmentor tube diameter were vaned to determine what effect
they had on augmentation ratie total ar pumped through the
system and pressure temperature and velocity distributions within
the augmentor tube In addition two augmentor tubas were
combined mn tandem to investigate the characternistics of a tertrary
augmentor configuration Author {GRA)

Sep 1978 71 p

N79-21082f Aw Force Inst of Tech Wrght-Patterson AFB
Qhio
DETERMINATION OF THE STABILITY AND CONTROL
DERIVATIVES FOR THE VARIABLE-RESPONSE RESEARCH
AIRCRAFT USING A MODIFIED MAXIMUM LIKELIHOOD
ESTIMATOR M S Thems
Jean Michel Fernand Sep 1978 141 p refs
[AD A0B3270 AFIT-CI-79 43T} Aval NTIS
HC AO7/MF AOT CSCL 01/3

A maximum hkellhood estimation program was applied to
fight data for Princetons Vanable Response Research Aircraft
te determine its primary stabuinty and control derivatives The
control denvatives for the side force surfaces and the rudder
were of special interest The effects of measurement noise and
process noise on parameter identification also wera studied This
wvestigation showed that the maximum hkehhood estimation
program used 1dentifies denvatives winch produce close fits of
the measured time histories Standard deviations of the denva
tions computed from several ume histones mdicate the quality
of the estimates The reduction n standard deviations when
estimates were separated by type and direction of control input
time history used indicates that denvative esfimates are affected
by the assumptions nherent in the analytical model and the
signal-to noise ratios of the data The methed used for identfying
highly correlated dernivatives also affected the estmates obtained
The final set of denvatives determined 1n this research preduced
a good fit of the measured data and several of the denvatives

agreed well with analog matching denvative estimates
Author (GRA)

N79 21083* Natonal Aeronautics and Space Administration
Langley Research Center Hampton Va
WIND TUNNEL Patent
Eldon M Wilson mventor {to NASA) (Garrett Corp Los Angeles)
Issued 8 Jul 1969 3 p Filed 22 Jun 1967 Sponsored by
NASA
{NASA Case LAR-10135-1 US-Patent 3 453 878
U S-Patent Appl-SN 648034 US-Patent-Class 73-147) Avall
US Patent and Trademark Office CSCL 14B

A supersontc wind wind tunnel 1s descnbed for testing several
arr foils mounted n a row A test section of a wind tunne!
contains means for mounting arr foll sections m a row means
for rotating gach section about an axis so that the angle of



attack of each sectron changes with the other sections and
means for rotating the row with raspect to the aw stream so
that the row forms an oblique angle with the air stream

Official Gazette of the US Patent and Trademark Office

N79-21097*§ National Asronaytics and Space Administration
Langley Research Center Hampton Va
WIND TUNNEL REAL-TIME DATA ACQUISITION SYSTEM
Patnicia Cole 1979 23 p refs
{NASA-TM-80081) Aval NTIS HC AC2/MF AO01 CSCL 148
The hardware configuration 1s described for the data
acquisition system (DAS} which consists of an analog front end
that can process up te 260 channels of data a multichannel
analog-to-digital subsystem that can process up to 50000
samples of data per second and a digital computer with standard
and nonstandard devices ncluding graphics capability Also
described are the software configuration of the DAS and
complex hardwarefsoftware interfaces providing for example
automatic amplifier gain and offset adjustment for each data
channel Specific DAS appleations are summarized Including
the real ttime processing of dynamic deflection dats unsteady
pressure measurements and flutter and buffet data JAM

N79-21098§ Aaeronautical Research Labs Melbourne {Australia)
A SIMPLE METHOD OF ADAPTING A WIND TUNNEL
SCHLIEREN SYSTEM FOR INTERFEROMETRY
N Pollock Jun 1978 38 p refs
(ARL-Aero Note-378 AR-G01-281} Avail NTIS
HC AO3/MF AO1

A simple methed of adapting & wind tunnel Schhieren system
for interferometry I1s descnbed This new interferometer arrange-
ment employs a laser light source a lens which splits off the
reference bearn after test bearmn expansion and a lens and Lloyd
mirror to recombine the two beams The reference beam passes
through the test section but is contracted to a narrow waist
and displaced well away frtom the model location The proposed
design combmes a number of favorable charactenstics which
render 1t particularly useful for wind tunnel tests These
charactenistics include simphoity optical robustress low vibration
sensitivity modest coherence requirements and ease of
mterferogram analysts The main disadvantage is that shghtly
less than half of the total field of view can be recorded on a
smgle interferogram Interferograms obtained from tests on a
prototype instrument based on a Schlieren system of low
mechanical ngidity are presented A comparnson between aerofail
prassure distnbutions obtained by direct measurement and by
interferogram analys:s 1s reported Author

N79-21100§ AeroVironment Inc Pasadena Calf
EVALUATION OF EMISSION CONTROL STRATEGIES FOR
AIRFIELD OPERATIONS AT THE LOS ANGELES AND SAN
FRANCISCO INTERNATIONAL AIRPORTS  Final Report
C Gary Gelnas Aug 1978 110 p refs Sponsored by Califormia
Air Resources Board
{PB-289622/3 AV-FR-8059)
CSCL O1E

Potential air pollutant emission reductions which could be
achieved by various strategies to control aifield operations at
Los Angeles and San Francisco International Awports are
reviewed Safety problems cost impacts potential fuel savings
time frame for strategy implementation and potential regulatory
and yunsdictional conficts associated with each strategy are among
the factors considered Arrfreld emission sources studied included
awrcraft operation in the idle taxi takeoff and landing modes
ground service vehicles fuel handling and storage and aircraft
engine masntenance GRA

Availl NTIS HC A0O6/MF A1

N79-21183%§ Nauonal Aeronautics and Space Admunistration
Lyndon B Johnson Space Center Houston Tex

SURFACE FINISHING Patent Application

Jack A Kinzler James T Heffernan Leroy G Fehrenkamp and
Wilam S Lee inventors {to NASA) Filed 25 Jan 1979
26

(NAgA Case-MSC-12631-3 US-Patent-Appl-SN Q06952) Avall
NTIS HC AO3/MF AQ1 CSCL 11F
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N739-21424

A manufacturing process is descnibed which reduces or
eliminates arr turbulence created by surface iregulanties in metal
arforls due to nvets wnnkles or butt jonts The metal surface
of the awfoll 15 cleaned then coated with a thwn layer of a flud
adhesive over which a sheet of thin plastic film 1s stretched
Tenswon 1s applied to the Hilm and the resultant surface s then
squeezed to cause the adhesive to conform to the itrégulanties
remove any bubbles and smooth out any winnkles in the film
The adhesive 1s then allowed 10 set The resulting surface 15
smooth and relatively free of the normal wregulanties present tn
the standard metal airfoll particularly for low speed awcraft

NASA

N79-21201# Royal Aircraft Estabhshment Farnborough
{England)
RAIN-EROSION RESISTANT MATERIALS IN AIR AND
SPACE TRAVEL
Dec 1978 17 p refs Trans! into ENGLISH from West German
report MBB WF-Information 5/78 1978 p 2-10
{RAE-Lib-Trans-2003 BR67275) Availl NTIS
HC AQ2/MF AD1

The development of rain erosion resistant protective coatings
for radomes 15 desgnbed for use i subsonic applications on
arrcraft and for supersonic applications on missilas at velocities
up to Mach 6 The associated requirements for antistatic antiflash
and ablation on the re entry of nussiles are also considered
Tests {mostly in the USA) are discussed and exarnples gwen of
suitable matenals for each apphcation Some flight expenence
with erosion damage sustamed on Starfighters of the Federal
German Ajr Force 15 mncluded ARH

N79.21222# Ogden Ar Logistics Center Hill AFB Utah
Engineenng Eiv
COLD WEATHER ENVIRONMENTAL GROUND STARTING
TEST USING JPT-8 IN EGLiIN CLIMATIGC CHAMBER Report
12 Jun - 18 Aug 1878
T Mitsunaga 25 Oct 1978 88 p
{AD-AQB3377) Avall NTIS HC AO5/MF AD1 CSCL 21/5
The purpese of the ground test was to deternmne if there
was any degradation to the F-4 ground start duning cold weather
with the awcraft serviced with JP 8 fuel Also several proposals
for improving the F-4 low temperature starting capability were
tested Vanous combmnations of fuel JP-4 and JP-8 and engine
specific grawty settings 78 and 82 were tested to simulate
actual field situations GRA

N79.21422%¢ National Aeronaubics and Space Admmistration
Langley Research Center Hampton Va

RECENT ADVANCES IN STRUCTURES FOR HYPERSONIC
FUGHT PART 1

1978 533 p refs Symp held at Hampton Va 68 Sep
1978
(NASA-CP-2065-Pt-1 L-12653 Pt-1} Avall NTIS

HC A23/MF AO01 CSCL 20K

The structures technology required for hypersonic cruise
vehicles 1s reviewed Engine structures and cooled arframe
structures ar¢ emphasized

N79 21423*# Natiwonal Aeronautics and Space Admimistration
Langley Research Center Hampton Va

HYPERSONIC STRUCTURES AN AERODYNAMICIST S
PERSPECTIVE OR ONE MANS DREAM IS ANOTHER
MAN'S NIGHTMARE

J D watts L R Jackson and J L Hunt /7 1ts Recent Advan
in Structures for Hypersonic Fhght Pt 1 1978 p 5-38

Avall NTIS HC A23/MF AQ1 CSCL 20K

The relationship between hypersonic aerodynamic and
structural design 15 reviewed The eveolution of the hypersonic
vehicle design 15 presented Propulsion systems structural
matenals and fuels are emphasized JMS

N79-21424*¥ National Aeronautics and Space Adminmistration
Langley Research Center Hampton Va



N79-21425

AIRFRAME-INTEGRATED PROPULSION SYSTEM FOR
HYPERSONIC CRUISE VEHICLES

Robert A Jones and Paul W Huber /n ##5 Recent Advan n
Structures for Hypersonic Fiight Pt 1 1978 p 39 45  refs
Presented at the 11th Congr of the Intern Council of the Aeron
Se1 Lsbon 10 16 Sep 1978

Avall NTIS HC A23/MF AQ01 CSCL 20K
Research on a new hydrogen burning arrbreathing engine
concept which offers good potential for efficient hypersonic cruise
vehicles I1s considered Features of the engine which lead to
good performance Include extensive engine-awframe integratron
fixed geometry low cooling and the contral of heat release in
1he supersonic combustor by mixed-modes of fuel mjection from
the combustor entrance The engine concept 15 descnbed along
with results from inlet tests direct connect combustor tests and
tests of two subscale boiler plate research engines presently
underway at conditions which simulate fhght at Mach 4 and 7
JMS

N79-21426%§ WNational Aeronautics and Space Adrministration
Langley Research Center Hampton Va
RECENT ADVANCES IN CONVECTIVELY COOLED ERGINE
AND AIRFRAME STRUCTURES FOR HYPERSONIC
FLGHT
H Neale Kelly Allan R Wieting Charles P Shore and Robert
J Nowak J/n 1ts Recent Advan 1in Structures for Hypersonic
Fiight Pt 1 1978 p 47 61 refs Presented at the t1th
Congr of the Intern Council of the Aeron Se1 Lisbon 10 16 Sep
1978
Availl NTIS HC A23/MF AC1 CSCL 20K

A hydrogen cooled structure for a fixed geometry awframe-
integrated scramjet 15 descnbed The thermal/structural problems
concepts design features and technoogical advances are
applicable to a broad range of engines Convectively cooled
airframe structural concepts that have evolved from an extens-
we senes of investigations the technology developments that
have led to these concepts and the benefits that accrue from
their use are discussed JMS

N79.21428%} AiResearch Mfg Co Los Angeles Calif
DESIGN AND ANALYSIS OF A SCRAMJET ENGINE
O A Buchmann /7 NASA Langley Res Center Recent Advan
in Structures for Hypersome Fhght Pt 1 1978 p 65-119
[Contract NAS1-13984)
Avait NTIS HC A23/MF AO01 CSCL 20K

Design concepts defined for the cooled-structures assembly of
a hydrogen fueled regeneratively caoled airframe-integrated
Scrampet engine are considered Engine subsystems in particular
the fuel subsystern asscciated with the operating engwne are
included along with the engine mounting and the nterfacing
with the airplane The engine structure and thermal protection
system ncluding the fuel mjection struts are emphasized J M S

N79-21427%§ Nauonal Aeronautics and Space Administration
Langley Research Center Hampton Va
THERMOSTRUCTURAL ANALYSIS OF A SCRAMJET
FUEL-INJECTION STRUT
Allan R Wieting and Earl A Thornton (Old Domimon Umv} fir
its Recent Advan n Structures for Hypersonie Fight Pt 1 1978
p 120 144 refs
Avall NTIS HC A23/MF AO1 CSCL 20K

Results of a thermal/structural design analysis study of a
fuel injection strut for an arframe integrated hydrogen cooled
scramjet are presented It 1s ndicated that a feasible thermal/
structural concept has been identified for the static load conditions
and that thermal stresses dormnate the response It 1s suggested
that the respanse of the concept to dynamic loads be investi-
gated JMS

N79-21428*} AiResearch Mfg Co Los Angeles Cahf
ADVANCED FABRICATION TEGHNIQUES FOR COOLED
ENGINE STRUCTURES

386

0O A Buchmann fn NASA Langley Res Center Recent Advan
i Structures for Hypersomic Fhight Pt 1 1978 p 145-194

{Contract NAS1-14180)
Avall NTIS HC A23/MF AO1 CSCL 20K

Anmpraved design for regeneratively cooled engine structures
was dentified This design uses photochemically mactuned (PCM)
coolant passages It permits the braze joint to be placed in a
relatively cool area remote from the entical hot face sheet The
geometry of the passages at the face sheet also mmimizes stress
concentration and therefore enhances the low cycle fatigue
performance The two most promusing alloys identified for this
apphcation are Inconel 617 and Nickel 201 Inconel 617 was
selected because it has excellent creep rupture properties while
Nickel 201 was selected because of its predicted good perform-
ance under low cycle fatigue loading The fabneation of the
PCM coolant passages in both Inconel 617 and Nickel 201
was successfully developed Durnng fabrnication of Inconel 617
undeswable charactenstics were observed in the braze joints A
development program to resolve this condition was undertaken
and led to deftnition of an i1sothermal solidificauon process for
joning Inconel 617 panels This process produred joints which
approach parent metal strength and homogeneity JMS

N79-21430%¢ Bell Aerospace Textron Buffalo N Y
DESIGN AND FABRICATION OF A SKIN STRINGER
DISCRETE TUBE ACTIVELY COOLED STRUCTURAL
PANEL
Frank M Anthony /7 NASA langley Res Center Recent
Advan in Structures for Hypersomc Flight Pt 1 1978 p 253-318
refs
{Contract NAS1-12806)
Avall NTIS HC A23/MF AO01 CSCL 20K

The design optmuzation and practical implementation of
actively cooled structural panel conceprs was investigated The
destred actively cooled structural panel consisted of the cooled
skin and a substructure The prnmary loag carrying components
were fabricated from 2024-T3 alminum alloy The 3003-H14
coolant passage tubing was chosen becawse of s excellent
corrosion resistance  workabiity needed to obtain the desired
cross sectional shape and strength The Epon 951 adhesive
was selected for its excellent structural properties and 5 the
thinnest of availlable films 0064 mm The Eccobond 58C silver
filled epoxy was chosen because of its high thermal conductiv-
ity and the alumina filled Epon 828 was chosen for structural
and expansion charactenstics JMS

N79-21431*§ Rockwell International Corp  Downey Calf
DESIGN AND ANALYSIS OF A PLATE-FIN SANDWICH
ACTIVELY COOLED STRUCTURAL PANEL

L M Smith /n NASA Llangley Res Center Recent Advan in
Structures for Hypersonic Flight Pt 1 1978 p 319-373 refs

{Contract NAS1-13382)
Avall NTIS HC A23/MF AO1 CSCL Z0K

The skin structure of hydrogen fueled hypersonic transport
vehicles traveling at Mach 6 and above must be designed to
withstand for relatively long periods of time the aerodynamic
heating effects which are far more severe than those encountered
by the supersomc awcraft of today The use of conventional
awrcraft matenals such as aluminum m combnation with forced
convection active cooling to accommodate aerodynamuc heating
15 addressed The basic active cooling concept consists of a
stningar stiffened plate fin sandwich The sandwich surface s
subjected to the aerodynamic heat flux which 1s transferrad wvia
convection to a coolant that 15 forced through the sandwich
under pressure The coolant i turn circulates n a elosed loop
through a hydrogen heat exchanger and back through the skin
panel JMS

N79-21432%} Rockwell Internattonal Corp Downey Calif
Space Systems Group

FLUXLESS BRAZING AND HEAT TREATMENT OF A
PLATE-FIN SANDWICH ACTIVELY COOLED PANEL



Charles 5 Beuyukian J/n NASA Langley Res Center Recent
Advan n Structures for Hypersonic Fliight Pt 1 1978 p 375-448

Avall NTIS HC A23/MF AO1 CSCL 20K

The processes and techniques used to fabncate plate-fin
sandwich actively cooled panels are presented The matenals
were 6061 aluminum alloy and brazing sheet having clad brazing
alloy The panels consisted of small scale specimens fatigue
specimens and 3 large O 61 m by 1 22 m test panel All panels
were fluxless brazed in retorts in heated platen presses while
exerting external pressure to asswure intimate contact of details
Distortion and damage normally associated with that heat
treatment were munimized by heat treating without fixtures and
solution quenching in an organic polymer solution The test panel
1s the largest fluxless brazed and heat treated panel of s
configuration known to exist JMS

N79-21433*f McDonnell Arrcraft Co St Lows Mo
DESIGN AND FABRICATION OF A RADIATIVE ACTIVELY
COOLED HONEYCOMB SANDWICH PANEL
Leland C Koch /n NASA Lang'ey Res Center Recent Advan
in Structures for Hypersonic Fhight Pt 1 1978 p 449-482
refs
Avall NTIS HC A23/MF AQ1 CSCL 20K

The mass of a radiative actively cocled panel was compared
to the mass of a bare actively cooled panel designed to the
same condivons and constraints The approach was to design
and optimize a 061 x 61 m full scale panel which combines
rachative and active cooling to control structural temperatures to
levels compatible with use of hghtweight materals and to fabricate
a 061 x 122 m panel for performance testing Results of the
design and optimization of the full scale radiative actively cocled
structural pane! including radiative concept selection final
configuration details test panel description and conclusions are
summarized JMS

N79-21434%# WNational Aeronautics and Space Admunistration
Langley Research Center Hampton Va
RADIATIVE ACTIVELY COOLED PAMEL TESTS RESULTS
Charles P Shore Robert J Nowak and Ellsworth L. Shampe /n
its Recent Advan wn Structures for Hypersonic Fight Pt 1 1978
p 493-536 refs
Avall NTIS HC A23/MF ADT CSCL 20K

The radiative actively cooled panel designed te withstand a
umform incident heat flux of 136 kW/sq m to a 444 K surface
temperature was evaluated The test program consisted of
preliminary static thermal mechamical loading and aerothermal
flow tests Test results are bnefly discussed JMS

N79-21435*} Natonal Aeronautics and Space Admimstration
Langley Research Center Hampton Va

RECENT ADVANCES IN STRUCTURES FOR HYPERSONIC
FLIGHT PART 2

1978 408 p refs Symp held at Hampton Va 6-8 Sep
1978
(NASA-CP-2065 Pt-2 L-12653 Pt-2) Avail NTIS

HC A18/MF AQ1 CSCL 20K

The papers at this symposium were presented by 24 speakers
representing airframe mussile and engine manufacturers the U 3
Air Force and two NASA Research Centers The papers cover
a vanety of topics wicluding engmne structures cooled amframe
structures hot structures thermal protection systems cryogenic
tankage structures cryogemic insulations and analysis methods
for thermal/structures

N79-21436%f National Aeronautics and Space Administration
lLangley Research Center Hampton Va

TESTS OF BEADED AND TUBULAR STRUCTURAL
PANELS

John L. Shideler Roger A Fields and Lawrence F Reardon /r
its Recent Advan 1n Structures for Hypersomc Fleght Pt 2 1978
p 538-576 refs Prepared in cooperation with NASA/ Dryden
Flight Res Center

Avall NTIS HC A18/MF AD1 CSCL 20K
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N79-21448

Two efficient concepts built from curved elements were
identified and a data base for twubular panels was developed
The tubular pane! failure modes were understood and the data
base for these panels indicated that therr performance can be
predicted The concepts are currently being tested in a realistic
buwiltup structure 157 room temperature tests and 67 hot tests
were made with no structural failures although all of these
tests wera not at the design load of the structure JAM

N79-21437*%} Apphed Physics Lab Johns Hopkins Univ  Laurel
Md

STRUCTURES FOR HYPERSONIC AIRBREATHING TACTI-
CAL MISSILES

Willlam C Caywood and Richard M Rivello /n NASA  Langley
Res Center Recent Advan in Structures for Hypersonic Fhight
Pt 2 1978 p 577-589 Sponsored in pajt by Navy

Aval NTIS HC A‘lanF AQ1 CSCL 20K

The studies to date were encouragng and indicated that
matenals were availlable or could be developed to satsfy scramjet
requirements Some of the more promising matenals for the
cntical components were indicated This information 15 summanzed
as follows (1) radome - Shp cast fused slica 1s the current
candidate but others are heing investigated One shortcorming
of slip cast fused silica 15 1ts susceptabiity to rain damage {2)
inlet leading edges - A refractory metal with a good oxidation
protective goating will be required Tantalum T222 with a Hafnia
coating looks promising {3} inlet ducts - An uninsulated refractory
alloy will be required Columbium F-85 was the best of those
considered for the noncircular ducts (4} extemal body - The
external body temperatures are sufficiently low to permit the
use of super alloys (5) combustor and nozzle - The pyrolytic
graphite/sihcon carbide coating 1s very attracuve for use in the
combustor and nozzle areas JAM

N79-21438% Rockwell Intemational Corp Los Angeles Cahf
STRUCTURES AND TPS FOR THE NHFRF/HYTID
Harvey J Hoge /n NASA Langley Res Center Recent Advan
in Structures for Hypersomic Fhight Pt 2 1978 p 601 627
refs
Availl NTIS HC A18/MF A01 CSCL 20K

The goal of HYTID was 1o provide a cost effective hypersonic
vehicle constructed of near-state-of ant systems and structure
with sufficlent margins to assure no vehicle fight development
problems and to permit concentration of flight operations on
hypersonte research with a broad series of expenments carned
n a dedicated payload bay or on the exposed surface of the
lower aft fuselage JAM

N79-21447§ Natwonal Aerespace Lab Amsterdam (Netherlands)
EFFECT OF FLIGHT LOAD SPECTRUM VARIATIONS ON
FATIGUE LIFE OF RIVETED SPECIMENS AND CRACK
PROPAGATION IN SHEET MADE CF ALCLAD 7076-T6
J B Delonge A MNederveen and P J Tromp 22 Jun 1978
57 p refs
{NLR-TR-78071-UCICAF-1060) Avail NTIS HC AQ4/MF AD1
Riveted specimens that are considered representative for
F-27 type wing structure were subjected to comparative flight
simulation tests in which the gust load seventy and Ground Air-
Ground cycle were systematically varied The effect of these
vanations on crack propagation behaviour was studied by means
of crack growth tests on 2 mm sheet specimens of 7075 T6
clad maternial provided with a central sawout Author

N78-21448f National Aerospace Lab Amsterdam {Netherlands)
REVIEW OF AERONAUTICAL FATIGUE {NYESTIGATIONS
iN THE NETHERLANDS DURING THE PERIOD MARCH
1877 - FEBRUARY 1979
J Schyve ed Feb 1979 41 p refs Presented at the 16th
ICAF Conf Brussels 14-15 May 1979
(NLR-MP-79006-UCICAF-1081) Avail NTIS
HC AQ3/MF AO1

The topics of the investigation reports are loads faght
simulatton testing fatigue investigations residual strength and
FEM calculations matenals evaluation fatigue crack growth and
fatigue of arrcraft structure and matenals MMM



N79-21449

N75-21448# National Aerospace Lab Amsterdam [Netherlands)
THE EFFECT OF SHEET EDGE WORKING ON THE FATIGUE
LIFE UNDER FLIGHT-SIMULATION LOADING
F A Jacobs J Schyve and P J Tromp Jul 1977 30 p
refs
{NLR-TR-77095-U} Aval NTIS HC AO3/MF AQ1

Fatigue tests under flight simulation loading were performed
on unnotched Alclad 2024 T3 anodised 20 mm thick sheet
specimens manufactured according to several machine shop
processes apphed in the aircraft industry From the results 1t
appears that milhing s preferable to stamping Rounding off the
edges 1s also advantageous The effect of anodizing 15 detrimen-
tal Author

N79-21868%) Natonal Aeronautics and Space Adminmistration
Langley Research Center Hampton Va
PRELIMINARY NOISE TRADEOFF STUDY OF A MACH 27
CRUISE AIRCRAFT
V R Mascthh D J Maglen ed and J P Raney ed Apr
1979 50 p refs
[NASA-TM-78732) Aval NTIS HC AD3/MF AC1 CSCL 20A
NASA computer codes in the areas of prelimnary sizing
and enroute performance takeoff and landing perdormance aicraft
noise prediction and eocnormics were used In @ prelimnary noise
tradeoff study for a Mach 2 7 design supersenic cruise concept
Aerodynamic configuration data were based an wtnd-tunnel model
tests and related analyses Aircraft structural eharactenstics and
welight were based on advanced structural design methodologies
assurming conventional titamum technology The most advanced
noise prediction techniques avallable were used and awrgraft
operating costs were estimated using accepted industry methods
The 4-engines cycles included in the study were based on assumed
1985 technology levels Propulsion data was provided by ancraft
manufacturers Addittonal empincal data 1s needed to define both
noise reduction features and other operating charactenstics of
all engine cycles under study Data on VCE design parameters
coannular nozzle mverted flow noise reduction and advanced
mechanical suppressors are urgently needed to reduce the present
uncertainties in studies of this type ARH

N79-21869*f MNanonal Aeronautics and Space Administration
Langley Research Center Hampten Va
NOISE AND PERFORMANCE CALIBRATION STUDY OF A
MACH 2 2 SUPERSONIC CRUISE AIRCRAFT
V R Mascitti and D J Maglten Jdan 1879 26 p ref
[NASA-TM 80043} Avail NTIS HC AO3/MF AO1 CSCL 20A
The baseline configuration of a Mach 22 supersome cruise
concept employng a 1980 - 1985 technology level dry
turbojet mechanically suppressed engine was calibrated to
1dentify differences in nouse levels and performance as determined
by the methodology and ground rules used In addition economic
and noise information 15 provided consistent with a previous
study based on an advanced technology Mach 2 7 configuration
reported separately Results indicate that the difference between
NASA and manufacturer performance methodology 1s small
Resizing the aircraft to NASA groundrules results in negligible
changes n takeoff noise levels (less than 1 EPNdB) but approach
noise 1s reduced by 5 3 EPNJB as a result of increasing approach
speed For the power setting chosen engine oversizing resulted
in no reduction in traded noise In terms of summated noise
level a 6 EPNdB reduction i1s reahzed for a 5% increase n total
operating costs ARH
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[AIAA PAPER T79-0668] A79-28969
Investigation of wang shrelding effects on CTOL
eRglne noise
[AIAA PAPER 79-0669]
Acoustaic sipulatron of the f£flight wibration
environtent

A79-28970

179-29859
Acoustics and performance of high-speed, unegually
spaced fan rotors
[ASKE PAPER 79-GT~%]
ABERODYNAMIC CHARACTERISTICS
An extensior of the classical cascade model to a
3p nodel for blade-hub and blade-~casing
interactron - Experiaents ard calcmlations
[azany 79-7029] 379-29801
Acrodynamic developaent and performance of the
CF6-6/1HM2500 conpressor
[azan 79-7030) A79-29402
optimizaing the endurance of a low Mach mumber
ramr’jet in a crumase application

ATF-30503

[ATan 75-T70u01 A75~29410
lerodynanic development of the 727-100
A79~29594
The inverse problen for multicomnected airfoil
systems \
279-29702

Researches on airr-cooled high-temperature turbane
-== Japanese book
A79-320376
1 two-dimensional cascade test of an air-cooled
torbire nozzle
A79-30379
internal aerodyhawics apd heat transfer problens
assocaated to f1lm coolang of gas turbaines
[ASME PAPER 79-GT-571 179-30528
Approximate analysis of strake wings at low speeds
A79=30608
Flow past a swall-aspect-ratro delta wing with
vortex filament breakdown
A79-320540
Prospects for computing airfoil aerodynawmics with
Reynpolds averaged Navier—Stokes codes
N79-20038
Application of the AMI C sub 1 sub max prediction
nethod to a nomber of airfoils
R79-20052
Experamental aerodynamic characterastics at Mach
nawhers fror 0.60 to 2.70 of two supersonic
cruise fighter configurations
[HASA-TH-78764] n79-20062
Sdbsonic longitudinal and lateral agrodynamic
characteristics for a systematic serres of
strake-wing configurations
{BASA-TH-T8642] R79-20063
Interactional aerodynamics of the single roter
helacopter configuration, volume 7-E. Freguency
analyses of wake splat-film data, air ejectors
[AD-2062590] "79-20079



AERODYHANIC COEFFICIERTS

Effects of a malatary cargo pod and tail fins on
the aerodyemamic characteristics of a laxge
wide-body transport model
[ HASA-T¥-80052] W79-20101
Bffects of wertical tail £lexabalaty on the
aerodynanic characterastics of a 0.03-scale HASA
fpasesghuttle Orbater at Mach numbers fros 0.90
o 1.
[AD-A0623717] W79-20175
AERODYNAEIC CORPPICIENTS
A refined prediction method for supersonic
unsteady aerodynamacs with AIC partition scheme
=== Aerodynasic Influence Coefficient
[AIAR 79+0770] 179-29023
Section drag coefficient= from,K pressore proba
transverses of a wving wake at low speeds
W79-20000
AERODYEANIC CONFIGURATIONS
Upgraded viscons flow aralysis of multi-element
airfoals
H79=~20080
The analysis and design of transonic two-element
airfoill systems
N79-20042

Interactional aerodynamics of the single rotor
helicopter configurat:on. ¥Volume 4G: One-third
¢ctave band spectrograms of wake split-film
data, fairangs and surface devices --— utality
alrcraft
[AD-A063000] H79-20074

Interactional aerodynamics of the sangle rotor
helacopter configuration. VYolume 6-C-

Une-thaxd octave band spectrograns of wvake

single film data, hubcaps and air ejectors ~-—-
utility aarcraft

[ADp-A062780] R79-20075

Interactional aerodynamics of the single retor
helicopter confaguration. Volume 7-A-

Frequency analyses of wake split-falm data,
buildop to baselame —-- utilaty 2ixcraft
[AD-A06263%) R79-20076

Interactional asrodynamacs of the single rotor
helicopter configuration. Volume 7C- Fregquency
analyses of wake split-falm data, solid hubcaps
——— utility aircraft
[AD-A062640] R79-20077

Interactional asrodynamics of the single Totor
helicopier confagquration. vVolume 7-D=
Prequency analyses of wake split-film data, open
bobeaps ~-- ntility axrcraft
{AD-R062641] E79-20078

Interactional aerodynamzcs of the single rotor
helicopter configuration. Volmme 7-Fz
Preguency analyses of wake split-fale data, air
ejectors with hubcaps —-- ntilitary axrcraft
[aD-2062117] R79=-20080

Interactional aerodynamics of the single rotor
helicopter configuratron. Volume 7-G:

Fredguency analyses of wake splat-£al= data,
fairings and surface devices —-- utality arrcraft
[AD-206260427 W79-20031

Interactional aeredynamic of the single rotor
helicopter configuration., Volume B-A:x
Pregtiency analyses of wake single £11m data,
btta1ldup to0 baselaine
[AD-2062258] W79-20082

Icing testing an the large Kodane wind-tunnel on
full-scale and reduced scale models
[HASA-TH-T5373] H79-20102

Bumblebee program. Aerodynanic data. Part 7:
Supersonic flow faeld, pressure field, and panel
load data for valiadation of coxputational methods
[HASA~CE~3714] N79~-21009

ATRODYHANIC DRAG

Section drag coefficients from pressure probe

transverses of a wing wake at low speeds
"79-20000
RERODYNANIC FOECES

Effect of chordwise forces and deformations and
deformations dne to steady lrft on waing flutter
[AIAR 79-0790] AT79-29037

AERODYNABIC HEATIHG

Creep calculation for than-walled structures
operating under unsteady heataing and loadang
condations

AT79-32046

A-2

SOBJECT INDEX

Prediction of an-depth gap heating ratios £rom

wing glove moldel test data --- space shuttle
orbiter
[HASA-CR-1601k6] ET0-20068
Radiative, actively cooled panel tests results
RT9-21838

AERODYPARIC INTHRPEREHCE
Method for studying experimentally the aerodynamic
anterference of small secondary struacturaes wath
a 1iftirng surface
A79-2909¢
ARRODYHAAIC LOADS
syster for stabilizang the vertacal overload of an
aircrafi
17928607
Capabilitaes and applacations of a computer
progradl Systen for dynamac loads analyses of
flexible airplanes with active controls /DYLOFLEX/
[TAIAr 79-0TH3] A79-~-29015
L generalized modal shock sSpectra method for
spacecraft loads analysis
[AZAz 79=-0745] A79=-29017
Numerical computation of aeroelastacally corrected
transonic loads

[AZRR 79-07661 A79-29020
Onsteady airloads in supercritical transonic flows
[ATAR 79-0767] A79-29021

A refined prediction method for supersonic

unsteady aerodyranm:ics with AIC partition schenme

~~= perodynamic Inflnence Ceefficrent

[ATAA 79-0770] AT79-29023
An overvaev of technacal problems an helaicopter

rotor loads prediction methods

FAIMA 79-D38161] A79-29041
Applications of Laplace transform methods to

airfoil motior and stability calculations

[ATAA 79-0772] ATI~29050
Accelerated basic loads amalysis —-—- improved

computer systems preogramming approach for

aarcraft stractural analysas

[AXAX 79-0737] 479-29051
Theoretical and experimental investigations on

aerodynanically highly-loaded conpressor

bladings with boundary layer control

[ATaz 79-7032) R79-28404
The effect of slot configuration and arrangement

on the characteristics of jet flow

[HRL-TH=-195] A79-30377
Effect of fiight loads on turbofam engine

pecformance deterioration

A79-3055%

Reductaion of computer usage costs in pred:reting

unsteady aerodynamic loadimgs camsed by control

surface motions: Anralysis and results

[HASA-CR-3009] K79-20072
Interactional aerodynamics of the single rotor

helicopter comnfiguration. VYolume 4G- One-thaird

octave band spectrograns of wake splat-film

data, fairings and surface devices -—- utalaty
aircraft
[AD-R0563000] B79-20074

Interactional aerodynanics of the single rotor
helicopter confiqurataion. Volome 6-C:
One-third octave band spectrograms of wake
saingle film data, hubcaps and air ejectors ---
utility aireraft
[AD~R062140] R79-20075
Interactional aerodynamics of the single rolor
helicopter configuration. Volume 7-A:
Pregunency analyses of wake splat-film data,
borldup to baseline —--- utilaty a:irCerafi
[AD-A062639] H79-2007¢
Interactional aerodynramics of the single rotor
belicopter configaration Volume 7C+ Freguency
analyses of vake split-film data, =zo0lid hubcaps
=== pti1l1ty aircraft
[AD=-RO62640 ] H79-20077
Interactional aercdynamics of the simgle rotor
helicopter confignration Volume 7=D
Frequency analyses of wake split-film data, open
hubcaps === ntility aircraft
[AD=-A062601] HT9=-20078
iInteractional aerodynamics of the single rotor
helicopter configuration. YVolume 7-F:
Prequency analyses of wake split~film data, airc
ejectors with hubcaps -~= wtilitary aircraft
[2D-R062117]) H79-20080



SUBJECT INDEX

Interactional asrodynamics of the single rotor
helxcopter configuration. Y¥Yolume 7=G2
Frequency analyses of wake splat-film data,
fairings and surface devaices —-— utilaty arrcraft
L AD=-A062642] H19=-20081
Interactional aerodynamic of the sangle rotor
helicopter copfiguwration. Yolume 8=3
FPregquency amalyses of wake simgle frlg data,
buildup to baselane
[AD-R062254] H79-20082
Interactlional aercdynamics of the saingle Totor
helicopter confaguration. vVolume 4E: One-thaxd
octave band spectrograms of wvake splait-filn
data, air ejectors
[(AD-R063653]
ARRODYHANIC WOIS2
Jet maxring noi=e - CompaTisen of measuremont and
theory

B79-21018

[ATAA PAPER 79-0570] A79-28954
The generaticn and propagatior of sound in

turbulent jets

[AIAA PAPER 79-0573] A79-28955
Flight effects on subsonac jet noise

[AIAA PAPER 79-0616] A79-28961

Analysis of flight effects on noise radaation from
dual-flow coaxzal jets
[AIRA PAPER 79-0619] AT9-28962
Experimental study of coaxial nozzle exhaust moise
[ AIAA PAPER 79-0631] A79-28963
2 Jet exhanst noise predaction procedure for
inverted velocaty profile coannular nozzles
[AIAR PAPER 79-0633] 279-28960
Acoustic efficiency of boundary-layer tramsitiom
(xp-A062171) H792-20085
AEEODYIHANIC STADILITY
An application of ground vabration test resulis to
calcolate aercelastic stabality and centrol
parameters
[ATAR 79-08301 A79-29086
Applications of Laplace transform nethods to
airfoil motion and stabaility calculataons
[ATAn T9-0772] A79-29050
Determinataon of stability and control paranmeters
of a laght axrplane from flaght data usang two
estimaticn metheds ~—~ equation error amd
maximun likelihood methods
[¥ASA-TP-1306]
Technical evaluation report om the Flaght
Hechanics Fanel Syaposium on Stabilaty and Control

N79-20071

[ AGARD—-AR-134] "79-20139
Rdvanced flnadac tenperature studies
ap-a063147] W79-20348

AEBODYRANIC STALLING
Observations om the dynamic stall characteristics
of advanced helicopter rotor airfoils

H79=-20006
The predictior of two-@inmemsional airfoirl stall
PLOgression
R79-20051

Stroectore of the turbulent separated £flow around a
stalled airfoil

[WASA-CR-152263] N79-21010
L stall eraterion for cascades
HWTe=-21060
AERODYNANICS
Oon the desagn of thain subsonic azrfoals
A79-29052

Flight dynamics /2nd revised and enlarged edataon/
=== Russaan book on airrcraft stabalaty and control
AT9-314M
The consideratzonr of the effect of winds an the
nechanics=-of=flight equations
A79-31565
Analog simulataon and ats defzmang samalaraty
criteria in the analysazs of supersomic flows
past wings

A79-32032
hévanced fTechnology Airfoil Reseacch, volume 1,
part 1 =--- corference on developpent of
computational codes and test facilities
[NASA-CP-2085-VOL-1-PT-1] R79-20030

Iaproverents in surface srngulacity apmalysis and
design methods --- appl:cable to airfoils
n79=-20003
Lift system induced aerodyranxcs of V/5T0L
aircraft in a movaing deck environment Yolune
2. Stataie and dynamic jet—indoced foree and
moment data

[AD-R062097] N79-20084

A-3

AEROTHEBMODYNANICS

Pransonic lerodynamic Testing
[ VRI-LECTUDHE=-SERIES=-H2]

Hypersopac structures: An aercodynam:cist's
perspective, or one aan's dream 1S another man's
naghtmare

N79-20990

§79-21023
ABROBLASTICITY
Formulation of the aervelastic stabality and
response problem of coupled rotor/support systens
[AIRA T79-0732)] A79-2300%
Capabalitres and applaications of a computer
progran systen for dynamic loads analyses of
flexadle airplanes with active centrols /DYLOFLEX/
CATRA 79-0743] R79-29015
A4 generalazed modal shock spectra nethod for
spacecraft loads analysis
[AXRA T79=-07457
On the role of shocks in the
flutter phenoiicnon
[AXRR 79-0765] A79-29019
#umerical corputation of aercelastically corrected
transoenic loads
[AYAR 79-0766] 179-29020
Design, development, and testing of an actave
flotter pargin eugnentation system for a
commercial transport azrplane
[ATIAR 79-0790]
Coupled bending-torsion flutter an cascades
[ATAR 79-0793] A79-29036
Effect of chordwise Forces and deformations and
deformations due to steady 1aft on wing flutter
[AZAR T79-079R] A79-29037
An application of ground vibratron test results te
calculate aergelastic stabilaty andé control
paraneters
[AIAR 79-0830] A79-29046
Applrcatrons of laplace transforn nethods to
airfoil motion and stability calcmlatiens
[ATIAR 79-0772] AT9~29050
Acrohydroelastic opening of a shell in unsteady £lov
AT79-29151
Characterazstacs ¢of aeroelastic anstabalztzes an
turbonachinery - ¥ASA full scale engane test
results
[CAIaz 79=-7011] 179-29386
AGARD flaght test instrumentation serzes. Voluae
9 Reroelastic flight test technigques and
anstrunentation

179=-29017
*sub-transonac'

A79-29034

[AGARD-AG-160-VOL-9] H79-20138
AEHONAUTICAL EHNGINEERING
Bighiights
[AGARI~BIGHLIGHTS-79/1] N79-2002%

A study on the utilization of advanced composites
an comMercial aircraft wing structure

[EASA-CR-158902-2] ¥79-20190
Aerospace structural metals handbook Yolure 5,

supplement 11; NRonferrous alloys

LAD~2062553 ] f R79-20228

AEROSPACE ERGINEBERIHG
Research needs 1b aerospace structural dynamics
EATIRA 79-08261] A79-25082
Bnigue envaranmental test fawxlities st Orlando
bivasion of Martain Maraetta Aerospace
AT9-30448
AEROSFACE EHVIRONEEBNIS
Unaique envaronmental test facalaties at Orlando
Division of Martan Marietta Aerospace
A79-308u8
AEROSPACE INDUSTRY
Some TIG=-weldaing applications im the aeTospace

andustry
A79~30644
AEROSPACE SYSTENS
Current work an materials and
rethods-of~constructron research --- coapesite
and ceramic materrals for aerospace systems
AT9-29591

ARROTHERNODIRANICS

Acoustices and performance of high-speed, upedually
spaced fan rotors
[ASHE PAPER 79-GT-4] A79-30503

Heat trapsfer to turbine blades, with speczal
reference to the effects of nainstrear turbulence
{ASME FAPEER 79-GT-26] A79-3D518

Creep calculat:icn for thin-walled structures
operating under unsteady heating and loading
condations

179-32086



AFTERPURRIRG

Thermostroctural analysis of a scramijet
foel-injection strut
H79-21827
AFTERBURAING
Measuremepts and predictrons of flyovér and statac
norse of an afterburning turbofan ergine in an
P~111 airplane

[ATAR 79-7018] A79-29391
AGRICTLTORE
Study of future world markets for agracultural
arrcraft
[HASA-CR-158937] N73-21000
AILBEOHS

Design maneuver loads for am airplane ¥xth an
active control systenm
[axAaR 79-0738]

Flutter suppressor for tramsonic flight

A79-29049

H79-20983
ATE BREATHING EEGINES
Rir-inlet engine matching problems of a jet aircraft
LAZIAR T79-70047 AT9-29360
2 cratical-review of perforpance monaitoring
systems on the basis of the experaence obtained
from routine applications —-— for arrcraft engines
{ATAR 79-T7006] A79-29381
A technique for engane maintenance cost forecasting
[AIAR 79~-T7007] A79=-29382
stroctures for hypersonic arrbreathing tactical
rissiles
N79-21437
AIE CRRSGO
Addrtional analyses of air carried load factors
apnd coupetition
{PB~-289577,9]
ATIR COOLI¥EG
Researches on air=-cooled high-temperature turbine
-== Japanese book

H79-21032

A79-30376
Considerations of cooling method of turbine blade
from view points of thermal stress and life
A79-30378
A itwvo-dinensional cascade test of an aar-cooled
turbire nozzle
A79-~30379
An analytical method of evalumating the effect of
cooling-z21r op arEk-<¢ooled turbane perforaance
ut1lizaing the spall-deviation method
[HAL-TE-323] 179-30380
The effects of coolant air inlet conditions on the
flow regime between a turbine disk amd 2is casing
[ASHNE PAEBR 79-GT-35] A79-30520
Thermal-structural mission analyses of air-cooled
gas turbine blades
[ASHE PAPER 789-GT-19] A79-30553
AIR FiOW
H/-1/ least sguares method for the Favier-Stokes
equations --~ numerical s:maunlation of separated
viscous f£flows around wings and airfoils
179-29004
Inprovesent of flow gqualaty at the Umiversity of
Washington low speed wind tumnel
[AXIAA-EAPER-78-815]
AIR IHTAERS
Aar-aiplet engine matching problems of a jet arrcraft
fATAR T79-70047] A79-29380
ATR JETS
Jet dischaxge coefficaent throwgh opepings for
parallel flow
{ATax 79-7050]
ATR LRUBCHING
A computer model for determining weapon release
parameters for a helacopiter 1n non-accelerated
£lxgkt
[AP-2062155]
ATR NAVIGRTIONW
Operational and regulatory guestions related to
inertial 3¥stens

R79-2014871

A79-29m18

H79-20106

A79-29759
Technologacal evolution of 1inertial naviqation for
aircraft
179-29760

Saimulation evaluation of combaned 4P BRAY and
airbtorne txaffic situataion dasplays and
Procedures applied to terminal aerxal manenvers
[HASA-CR=-T1584T4] §79-21033

AIER PBQLLUTION

Aircraft epgine emissions are under continnang

surveillance
A79-30581

A-0

SUBJECT INDEX

Low efficiency control measmres for jet engime
test cells
[AD=2062665] H79-21078

Evaluation of emissiom control strategies for
airfield operataons at the Los Angeles and San
Francisco International Airports
[PB~289622/3]

AIER TRAFFIC
Access, fares, frequency -~ Bffects on airport

N79-21100

traffic
179-29935
Probleas of airports in the vicinaty of foreagn
states
A79-30940

ATR THAFFIC CORTROL
operation and evaluation of the terninal
configured vehacle mission simnlator an an
antomated terminal area meterihd and spacing ATC

environnent
A79-29899
Responsrbalaties ©f Fremch alir traffac contrel
A79-30933
NAS2 says FAl understates axr crash rask
AT9-322040

simulation evaluation of combined 4D RNAV and
airhorne traffic sitnation displays and
procedunres applied to terminal aerial Naneovers

{ FASA-CR~158074 ] F79=21033
AIR TBAHSPORTATICH
U5 comhunter operations clinate changang
279-28979

Fundagzental problems and methods for improvang
systens for planning the development of cavil

aviation
x79-29772
Access, fares, freguency = Effects on airport
traffig
AT9-29%35
Tokyo'!s mev Farlta airport - An 1lluszion
R79-30932
Cansiderataons an local adminastration of alrports
in Canada
A79-30941

Advanced air transport concepts === review of
desagn methods for very largde aircraft
RA79-31121
aviation safety - Pacts and fictaon
A79-32230
Addrtronal amalyses of aar carraied load factors
and competation

[ PBR=289577,/9] H79-21032
ATIEBORFE EQUIPEZET
AN/APS—96 radar modification pregran
[AP-R062569] R79-20310

Inflight utilaization of an optical faiber
transmassion system on a Falcon 10 aircraft

N79-20986
AIRBORNE/SPACERQORHE COMPOTEERS
Head-up Dasplay and Weapon Aining Compnter
/HUDRAC/ systen for the Sea Harrier
A79-29482
Conputers on the airlainer flight deck
A79-31157
The new P3C Oraion aircraft with the RAAF
K79-32231
Dynamic samulation of a multi-sensor comaumacataon
and navigatiopr system --- computer progranm
verification
B79-20026
AXIBCEAFT
¥aster plan f£laght service stataior automation
program
[AD=A052001/5] H79-21036

ATRCRAFY ACCIDENT INVESTIGATIOR
Analysas of bard straikes ceported by Euxopean
alrlines 1972 to 1975
379-29352
BEcological anterpretation of bard—aircraft
colliszons on the Fice Cote d'Azur Airfield
AT9-29356
Evaluation of as imguiry to pilots concerning
thear knowledge of the bird strike problem and
experience of strikes
A79-28370
Axxrcraft accident report: North Ceptral airlines,
inG., Convair 580, W4825C, Kalamagoo Municipal
pirport, FKalamazzoo, Nichagar, July 25, 1978
[NTSB-AAR-79-8] N79-20090



SUBJECT INDEX

Axrrcraft accident report: E.S.M. Group, Fac.,
Cessna Citatron, H51¥¥W and North Central
arrlines, Inc., DC=9-383, N957H LaGuardia
dirport, Flushing, Wew York, 21 June 1978
[H™5B=AAR-79~3]

AIRCEAFT ACCIDERTS

The incrdence of bard strikes by aeroplanes at

Entebbe Rairport

B79-20091

A79-29361
ATRCRAFT AKTENEAS
4 model for calculating the radiation field of
pie¢Tostrip astennas
RT79-28422
Lovw profile polaraization cage for VOR-S5 antennas
479-30784
Haigh power UHF slide screw tuner for antemna
breakdown measurements
A79-32190
ATRCRAFT CARRIERS
Shap notion effects on landing impact loads ---
¥v/5T0L landing on aircraft carrier

[ATAR 79-0742] AT79-29014
Laft system anduced aerodynamics of V/5TCL
arrcraft :in a movang deck environment. Volube

2. Static and dynamic jet-induced force and
acnent data
FAD-A062097)
ATRCEAFT COMMUONICATIOR
Estrmate of the noise immuhity of a double~F5KE
noden 1n copmunications channels with fading ---
for short wave aircraft communication

HT79~20084

A79-31691
AIRCRAFT CONMPARTHENTS
Redoction of cablm nease during cruase conditions
by stranger and frame dampaing

[AIAR PAPBR 78-504] 179~28611
ozone Contamanation im Rarcraft Cabans
[HASA-CP=-2066] R79-21021
0zooe contamination in aircraft cabains
objectives and approach
n79-21022
Recormendations of the patels Panel on in-flaght
neasurements
¥79-21023
ozone Contamanation an Aarcraft Cabains- Summary
of recommendations
®79-21026
Ozone Contamanataon in Axrcraft Cabaihs Post
workshop revrew of recommendations
n16-21027
Ozone Contaminatron in Axrcraft Cabans Appendix
i~ OZone toxicity
A7%-21028
0zone Contamimnation in Axrcraft Cabins. Appendax
B: Overview papers. In-flight measurements
H79-21029
ozone Contamipataon in Arrecraft Cabans Appendax

B Overview papers.
hagh ozone

Flight 8 planmang to avoid

®79-21030
Rircraft Cabans: Apperdax
ozone destruction technagues

®79-21031

Ozone Contanination in
B~ OveCView papers.

ATRCRAPT CORFPICURATIONS

Regunirepents and majoxr decasicn outline - Total

progran
A79-205893
3 comparison of panel nethods for subsonic flow
conputation
[ AGRARD-AG-2611 R79-20088

ATRCERAFT COESTRUCTION HMATERIALS
Future trends in aircraft struetural materirals
AT9-28977
Current work ap materaals and
nethods-of-construction research --- composite
and ¢eramic naterials for aerospace systens
A79-29591
Environmental synexgasm apd simulation in resin
matrix composites --- under airfield humadity
and terperature conditions
R79-30011
Iesign of a typrcal aeronadtical structure from
carbon~resin conposites
A79-30178
Design of heavy Sections =--— fracture mechamics of
plate or forged zairframe Conponents
H79-20416

ATRCEAFI DESIGH

ATRCRAFT CONTROL

Design, development, and testang of an actzve
filntter margan augmentation system for a
comnereial transport airplane
TAZAR 79~0790] A79-2903%

Design maneuver loszds for ap axrplane with an
active contxol systen
LATAR 79-0738]

Design benefits £rom V/STOL control/display
simulation program at Lockheed

A79-2905%

AT9-29479

An X-220 flaght experimernt to 1hvestigate
control-display requiremepts for the A¥V-8B VI0L
aireraft

A79-29484

Plight dyvanics /2nd revised and enlarged edition/

--— Russian book on aircraft stabzlaty and control
AT79-31491

Modelang helicopter flaght dynmamics --- Russian hook
AT9=31901

Modeling the semsitivaty of a lanear sysiem to a
decrease 1n 1ts order by the method of
infimitesainal transformation an the problem of
yaw control

A79-32080

Deternmanation of stabzlity and comtrol paramneters
of a light airplane from flaght data usaing twe
estimation wetheds --- eguation error and
paxiaum likelihaod asthods
[¥ASR~TP-1306] R79-20071

Display/control reguarenents for aotomated VIOL
aircraft
[HASA~CR-158905]

Stabilaty and control derivataive estimates
obtained from f£flaight data for the Beech 93
aircraft
[HASA-T¥-72863]

ATECEAFT DPESIGE

Changang criteria in malitary aircraft desagm /The

67th Halbur and Orville Wraght Nemorial lectore/

§79~20112

R79-20134

AT9-28432
The method of daiscrete vortices ——- for steady
flow past finate-span wing
179-28806

The anfluence of propeller design parameteIs on
far field harmopic noxse in forward flight

[AIXA PAPER 79-0609]) 179-2845%
Aeroacoustic design of the Prop Fan
FAIAA PAPER 79-0610] A79~28960

Plutter speed degradation of damaged, optimized
flight vehicles
[aIaa 79~0795] 178=29038
Accelerated basic leads analysas —-— ipproved
conputer systess progranming approach for
arrcraft structural analysas
[AI2R T79-0737] A79=29051
NoEthrop F-5° Case study im aircraft design --- Baok

A79-29574
Case study 2n aircraft design- The Boeing 727 —---
book
179-29592
Requarements and major decaisaon outlime - Total
progran
479=29593
Aerodynapac develeopment of the 727-100¢
A79-29594
Pesign developaent of the 727-100
A79=-29595
Plight test results -—~ for 727 aircraft
A79-295396
The 727-200 development
179=-29597
Design of a typacal aeronautical struycture frop
carbeon-resin composirtes
A79=30174
Very large vehicles - To be or === aircraft design
concepts
A79-3048%
Large-vehicle concepts --- alrcraft deszgn
179-30485
Fotare tactical faghter reguareneats - A
propulsion technology apdate
FASHE PAPER 719-GY-46] A79-30523

Design~to-cost and Aerospatiale's larcraft Davasion
A79-30583
Advanced air transport concepts --- review of
desagn methods for very large aircraft
A79=31121



ATRCRAFT ENGINWRS

Tactical pilotless aircraft - Do they Teally have

a future
A79-31236
Flyaing the Avro Arrov —-—- Canaidian faghter
aircraft tests
A79-31612

A HASA 2nmataiative for general aviation - The
general aviation airfoil design and amalys:s
service

A79-31613

Prospects for reducing the fuel consumption of

crvil axrcraft
A AT9-31911

The FASA Axrcraft Energy Efficiency progran

A79-31912
Calculation of wings of variable sweep

A79-32047
Effective rigrdity of a thin-valled beasr

A79-32051

Application of a factoraal interpolation method to
the analytical designing of alrcraft lapdang gears

A79-32052
Dpt;nlzatlon of multaz-element airfoxrls for maximun
lift
H79-20084

Experamental aercdynamic characteraistics at Nach
pupbers from 0.60 to 2.70 of tvo supersonic
crurse fighter corfigurations
[HASA-TH-T8760 T R79-20062
Arrcraft energy efficiency laminar flow control
glove flight conceptual design study
TRASA-TH-80054] W79-20100
DEAFPO~ A computer aided design and fabracation
systen
"79-20763
The design of wind tunnel Nodels for tests at
tramsonic speeds and high Reynolds numbers
N79=-20996
Developnent of Integrated Programs for
Aerospace-vehicle design (IPAD): Reference
design process
[HASA=-CR=-2981] N79-21040
Recent Advances 1n Structuores Ffor Hypersonic
Flight, part 1 ~—= conferences
[NA5A-CP-2065-FT~1]
Hypersonic structures An aerodynamicist's
perspective, or one man*s drean 1s another man's
nightmare

N79-2t422

R79-21423
AIRCRAFT ENSTIHES
Tuin Jet noise shielding for a supersonic cruise
vehicle
[AIAR PAPRE 79-0670] AT9=28971
Method of determining precipatates formed during
uge and storage of synthetic cals === for
supersonic aircraft gas turbane engines
A79=-29124
Bird strikes to transport aircraft jet enganes
A79~29365
A cratical-reviev of performance monitorang
systems on the basis of the experience obtained
from poutine applications --~ for arrcraft emgines
[AIAX 79=70061] A79-29381
A technigue for engine maintenance cost forecasting

[ATAL 79=-T7007] A79-29382
Effect of broadened-specrfication fuels on

arrcraft engines and fuel systems

fATAR T9-7008] A79=-29383

X pmew technigae to compute installed jet emngine
thrust - Applicatzrons to traimping for economic
and operational henefits
[AIAR 79-7010] 179-2%385
vibration measurements on planetary gears of
aircraft turbine engines
CAIAR 79-7012] A79-29387
The balance of flexrable rotors and their possible
use 1o 8ero engines
[AIAN T9=-7014] A79=-29389
Aerodynanic developnent and performance of the
CF6=6/LE2500 coupressor
[ATAR 79-70303 A79=-29502
Propulsion research - Corrent status and faoture
prospects =«= aarcraft turbime engimes

179-29590
The future shape of mediun and long~range civil
engines
A79-29607

SOUBJECT INDEX

Thersal-structural mission analyses of air-cooled
gas turbine blades

[ASHE PAPEE 79-GT-1913 A79-30553
Effect of flight loads on turbofam engane
perforzance deterioration
A79-30552

The GATE studies - Assessing the potential of
futore small general aviation tarbaine engines

A79~30560
Rolls-Royce Adomn

A79~30580
Aircraft engane enissions are unfder contimuing

surveirllance

A79-30381
ierodynamics of enrgine air imtakes

A73-30582
The HASA Aircraft Energy Efficirency progras

A79-31912

A basac pEoblem 2n the analytical designing of
aircraft gas turbine engrnes. I
AT79-32036
Effects of air injection on a turbocharged
Teledyne Continential Notors TSIO-360-C engine
[RASA-TE-79121] R79~20528
Engrnesaxrfrane/drive train dynamic¢ interface
docamentation
[AD-2063237] N79-21047
Recent advances 1n convectively cooled engine and
aarframe stroctures for hypersonic fiaght
H79-21425
AIRCRAFT EQUIFPMENT
Engineer*s handbook of flight and radio equipment
of airplamnes and helicopters

A79-31486
Aviation centrifugal pump egquipment s2md rewvised
and enlarged edition/ -—- Russian book
A79-31902

Permanent magnet generators — Hext generation an
¥SCP power systems =--— Variable Speed Constant
Freguency

R79=32243
analysis and calcuolationms of lightning
interactions with aircraft electracal circnits
[RD-RA0E2606] N79-20108

Lightwerght hydramlic system extended endurance test

[AD-AD62T749] H79-20358
ATRCRAFT FOELS

Measurement of emnlsion water conteat in aviation

fuels
A79=-29122

High-freezang=-point fuels used £Or aviation
tarbine engines
{ASHE PAPER 79=-GT=181]

AIRCRAFT GUIDANCE

Developnent of the integrated flight trajectory

control concept
H79=20015

A79=-30555

ATIRCREAFT HAZARDS
Birdstrike hazards to turbine-povwered =ircraft
R79=-29353
Sone statistical data on birds' strike to aircraft
and helicopters over the terrrtory of the Soviet

tnion
A79-29355
Sone behavaoural aspects of airfield bird comtrol
A79~29355

Arrport project Nunich IX - Aspects on the
econonrc ntilization of the airport area under
consrderation of the bard straike problenm
B79~29357
Planning anpd conrtrol of bird hazard reduction at
a1rports 1n the Transport Camada system
279-29358
The use of falcons to disperse nmisance birds at
Canadian airports —= Am update
AT79=-289358
Equippment and methods for dispersing birds used on
French airfields

AT9=-29360
Radar and bard=-aircraft collisions

ATe=-29362
Baird strzke on nedium/large civil fan engines

AT9=-29350
Bird stiraikes to transport aircraft jet engines

A79=-29365
Plane as a deterrent and attractant =--- of bairds

A79-29367
Bard control = The experience of ohe aepodrone

A79=-29369



STBJECT INDEI

Evaluation of am angquary to pilots concerning
their kpowledge of the bird strake problepm and
experrence of strakes
AT79=-29370
Lovw profale polarazatior cage for VQR-S antennas
AT9-30788
ATRCRAFT HYDBEAULTIC SYSTIES
Mathenatical model and stabalaty of a hydraulic
servodrive with a fluwidac throttle governor
AT9-32027
AIRCERPT INDUSYERY
Design-to-cost and Aerospatialets Aircraft Davision

A79-30583
A discessionr of the pro@uction design office
henefits of C.A.D, =--- ap the aarcraft industry
HT79-20767

AIRCEAFT INSTRUMEHTS
Dynamic response analysis of an FP=-15 Fast Pack
optical system anstalilation -—- gstrectuoral
vibration under flaght envizomnment
TAIAR 79-07881] A79-29032
interactaive microprogranmable control display unnit
JINP CDU/ +«+=-= LEDS 11 arrcraft cockpits
AT9-29477
Pasplays for Army combat aviation
A79-290436
Calibration and wse of a sailplane varaiometer to
neasyre vertical velocity £luoctmataons
aA79-30112
ATIRCEAPT LANDING
Ship motaon effects on landing rupact loads ==-
V/ST0L landing on aircraft carrier
[ATZR 79-0742] A79-29014
¥/5T70L all veather HOD landaing simulation /Status

reporty/
AT9-204878
fainimun landing-~approach dastance for a sailplane
A79-34093

Simulation stody to evaluate a
corstant—-groundsyeed approach method ain moderate
and severe vind shears

[RASA-TY¥-80060] n79-20089
AIECEAFT LIGHIS
The use of lights :n reducang bard straikes
A79-29368

ATRCRAFT MATHTENHANCE
2 technique for engibe paintefdnce cost I[orecasting
[(ATIAx 79-7007] A79-2938B2
the cost satoation an the material maintenance of
cavil aviatron aarcratt
[DGLR 79-018] AT79-31985
rdaptation of the EMSG-2 to milatary aircraft,
tSing the Alpha Jet as an example =---
Naintonance Systen Guide

EDGLR 79-019]) A79-31946
*ROD' /Relaability on Derand/ as an ard ain

arrcraft naintemance

{DGLE 79-020] AT79-31947

Determination of anspection intervals for aaccraft
structores on the basis of fracture mechanics
[DGLE 73-021] 379-31948

Hev test concepts and their 1afluence on maintenaznce
[{DGLR 79-0221] A79-31949

landing gear overhaul strvey

379-32242
ATHCEAFT MAWEUVEES

Statistical analys:is of aircraft paneuvering data
[AYan 79-0741] A79-29013

Design maneuver loads for an airplane with an
actave control systea
[AIAA 79-0738]) A79-29049

sircraft wake flow effect and horizontal tail buffet
=== pregsure distribotion and responses of
fighter aircraft in transonic bhaneuvers

A79-30482

Target marker placement for dive-~toss delaveries

#ith wines non-level

N79-20023

AXRECRAPT MODEES
Kodelrng helicopter flaght dynamrcs --- Bussaan book
A79~31901

Users panual for lanear Tame-Varying Helacopter
Samulation {Program TVHIS)
[NASA-CR-152020]

ATRCEAFT NHOISE

BReduction of cabin noise duriag cruxse conditions
by stringer and frame dasapang
[2IAd PAPER 78-504]

H79-20769

A79-28611

AIRCRAFT SAFETY

Airfrane poize Comperent interactaion studies

[AIAX PAPEE 79-06687] AT9-28%69
acoustic simulation of the flaght ¢aibrataien

environment

379-29859

Bffects of duration and other noise

characteristics on the annoyance caused by

aircraft—-flyover moxrse

[(BRSA-TP-1386] R79-20832
iirfrane aercdynanmic noise-total radiated acoustic

pover approach

[ADp-A062861) H79-20834
ATHCEATT PARTS
Design development of the 727-100
179=-29595

Experznental anvestrgation of the endurance of
aarplane fan sections in acoustic loading

A79-31716
AIRCEAFT PERFORNARCE

Aercodypanic developrent of the 727-100

A79-29594
Flight test resnlts -—- for 727 aarcraft

A79-29596
The 727-200 development

A79-29597
Concorde in service

RT79-29606

verafication and validat:ron of the NASA Terminal
configured Vehicle's /TCY/ Wind Analysis progranm
using real-tame digaital simulatioh
179-29900
surface current injection techmigues - 2
theoretical anvestigation --- for simuolating
EH¥P-induced aircraft responses
A79-30155
optaimum cruise performance
[AD=-AD62607] ®79-20107
Introduction to eguations of motion for performance
[ BSDU-75038] R79-210482
Prelinlinary mnoase tradeoff study of a Nach 2.7
cruise arrcraft
[ HASA-TH-78B732] H79-21868
Noise and perforaance calibration study of 4 Mach
2 2 supersonic cruise airceraft
[ RASA-TN=-B0003])
ATRCEAFT PRODUCTIION
The gquaet revelmtion an arrframe constroction ——-
fabracation technrdues and constructron materials

H79-21869

A79-28976
Some TIG-weldang applications an the aerospace
rpdustry
AT9-30604
CAD for electrac systens désign --- 10 aircraft
production
n739=-20765
ATRCEAFT RELIABILITY
TROD' /Heliabiizty on Demand/ as ap aid im
aircraft maxntenance
[DGLR 79-0201] AT9=-319k7

beterpination of inspection rntervals for aircraft
structuras on the basas of fracture mechamics
[DELE T3-021] A79-31948

Dynazacs of complex structures—analysis and

experibcht- Damaged aircraft stabilators
[AD+~A0B2691] W79=-20110
Patagee crack grovthk ——- arrcraft relaabalaty
n79-2081%2

AIRCBAFT SATFETY
RASA/FAR general aviation crash dynakics progran =
A status report
[AIAN 79-07301] A79=29024
Baird strikes - An increasangly important problem
in aviation safety
A79-29363
USAF bird impact resistant windshield technology
progran
R79-23366
Wake turbulence and the jumbe jets - Whose
responszbailaty, pilot or controller
A79-30943
Prelaninary investigation of the seated heaght
linit for safe through-the-canopy ejection from
the CT-114 aircraft
{AD-R2062803] n79-20093
Damage tolerance 1r practaice -—- arrcraft safety
and stress neasurenent
H79-20420



AIRCRAFT SPECIFICATIONS

AIRCRAF? SPECIFICATIONS
Effect of broadened-specifreation foels on
aircraft engines and fuel systems
[AI2A 79-7048]
AYRCERAFT STABILITY
system for stabalizaing the wvertacal overload of an
aircraft

A79-+29383

A79-28607
Plaght dynasics /2nd revised and enlarged edztion/
=== Russian book on aircraft stabal:ty and control
AT7e-3199
L velocity vector cuntrol system augmented with
direct laft gontrol —-- stability angomentation
using manual control
[ HASA-CASRE-LAR=-12268-1]
ATRCHRAFT STBUCTUORES
Capabalities and applications of a computer
program syster for dynamic loads analyses of
flexible airplanes Witk aetive controls /DYLOFLEY/
[ATAR 79=0743] 179=-29015
Hugoniot pressuare icadang ie soft bhody impacts ---
of aiwrcraft
[AIAZ 79-0782] A79-29026
vesign of a typical aerxonautical stzucture froa
carbon-resin composites

B79-20136

A79-30174
Creep calculation for than-walled structures
operating under unsteady heating and loadaing
canditions
179=-32046
A study omn the utilization of advanced composites
1n commerclal arrcraft wing strocture

[HASA-CE-158902-2]) F79-20190
Fracture Mechanics Desigkn Nethodelogy --- aircraft

structures

[AGARD-ES-97] R79-20409
Introdoction to fractaxe mechanies ——- crack

initiation and stress corrosion cracking of
arrcraft stractures

H79=-20410
Fracture --— stress ratemnsity and metal fatigue an
aircraft structures
n79-20411

Darage tolerance analysis of redundant structures
——— tramspoert aarcraft structuxes
B79-20414
Analysas of aircraft structure using applaed
fracture mechkapics
R719=-20019
Correlation of predicted ard measured thermal
stresses on an advanced aircraft structure with
swmzlar materials
[HASA-TN-T72862] H79-20989
Rain-erosron resistant mater:als an aazr and space
travel
TRAE-LEIB-TRANS-2003] H79=-21201
Recent Advances 1in Structures for Hypersemic
Piight, part 1 -—- conferemces
[FASA=-CE=2065=-PT=1]
Hypersonic siructures* An aerodynramicist's
perspectave, 0F one man's dream 1s anotker man's
nightmare

NT9=-21422

R79=-21423
Design and fabracation of a skin stringer discrete
tube actavely cooled structural panel
N79-210430
DPesign and analysis of a plate~fin sandwich
actively cooled stractural panel
N719=-21431
Design and fabricataion of a radiatave actavely
covled honeyconb saondwilclh panel
WT79-21433
Radrataive, actively cooled panel testis resuvlis
®T9-215434
AJECRAPY SURVIVABILITY
Flutter speed degradation of damaged, optimzzed
fli1ght wehicles
[21I3A 79-0795]
ATRCRAFT TIRES
Rarplane dynanmi¢ ®heel loads durang ground
mapeuvering --- copaputer program for L-1011
arreraft

A79-29038

[ATIAR 79-0739] A79-29011
ATRCEAPT WAKES
2 note on yawed slender wangs
A79-28429
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SUBJECT IHDEX

harcraft wake flow effect and horazental tail buffet
--- pressuee distribution and responses of
faghter aircraft 1n transonic maneuvers
A79=30u82
Wake turbulence aand the jumbo jets - Rhose
responsabirlity, piloet or controller
279~-30943
Section drag coefficients from pressure probe
transverses of a wing wake at loWw Speeds
H79-20000
In-flight three-d:ipensional boundary layer and
wake measurements from a swept supercritical wing

W79-20002
ATIEPIBLD SURFACE NOVEMERHTS
Aazrplane dynamac wheel loads dorind ground
panenvering ——— coaputer program for 1-1011
aarcraft
{AT22 79-0739] AT79-29011

Lareraft aceadent report B.S.H. Gronp, Ine ,
Cessna Crtation, N51MW and Korth Cenmtral
Airlanes, Inc., DC-9-30, NI5TH lacuardia
Airport, Flushang, New York, 21 June 1978
[RTSB-AAR-79-3] R79-20091

ATRPOIL PROFRILES

Transonic £low conmputations by finite elemncents -

Aarfoal optamization and analysz:s

AT9-29676
The inverse problem for multiconnected aarfoal
systens
A79=-29702

The development of high lift, single-component
aarfo1l sections
A79-30922

Az evaluatron of four single elenent airfoal
apalytic methods

H79=-20039
The prediction of two-daimensional airfoil stall
progression
N79=20051

ipplication of the ANT C =ub 1 sub max predictaion
aathod to a number of arrfoils
n79-20052
A new flow model for haghly separated aairfoil
flows at low speeds

W79-20053
Inverse houndary-layer technigue for airfoll deszgn
N79-20054
Conpntation of turbulent near wake for asynmetric
airfoals
{BASA-TR=-T8581] H79-20061
Onsteady viscous thim airforl theory
[AGARD-R-671] K79-20087

Restrictive assumptions apnd range of validaty of
Sehlachiing's cascade analysis
RI9-21058
Two-dinmensional conmpresgible potential flow around
prefales in cascade

N79-21059
AIRFOILS
Experinents ain unsteady tramsonic flow
[AIRA 79-0763] A79-29022

Applications of Taplace transform methods to
airfoil motion and stabilaty calculataions
[RAIAR 79-0772] 279-29080
The effect of chordwase flexability on the l1ft of
a rapadly accelerated airfoil
AT9-30923
L RASR natiative for gemeral aviation - The
general aviation airforl desigh and apalysis
service
A79-31613
Evaluatazon of rnterference ip the 050 6 in. by 22
in. tramnsonic airforl tunnel
K79-193394
¥isunalizatron of the separation and subsequent
transition near the leading edge of axrfoils

H79-19995
Application of the laser velocrmeter to airfoil
research
H79-19997

Holography and LDY technigues, their status and
use 1n airfoil research

N79-19999
Flight test technigmes for low speed airfoil
evaluataion
H79-20001

A procedure for analyzaing transonic flow over
harmonically oscrllating airfoils
N79-20003



SUBJECT INDEX

Some calculations of transomic potential flovw for
the WACA 642006 airfoil with oscillatang £lap
\79-200605
Observations on the dynamic stall characteristics
of advanced belicopter rotor arrfoils

F79-20006
Advanced Technology Airfoil BResearch, voluome 1,
part 1 --- conference on development of
eomputational codes and test facilities
[ HASA~CP=-2045-Y0L~1-FT-1] H79-20030
HASA research objectives amd roles
H79-20031
langley airfoil-research progran
H79-20032

Overvievw of two~damensional aarfeil research at
Anes Research Center
H79-20033
Transonic aarfoil codes
H79-200348
Application of direct-inverse technigues to
airfoil apalysas and desagn
R79-20035
Low speed airforl design and analysis
N79-20036
Prospects for computing airfoil aercdynamzcs with
Reynolds averaged Navier-Stokes codes
H73=20038
An ewaluation of four single eleswent arrfoal
analytic methods

H79-20039
Upgraded viscons flow analysas of multi-element
airfoils
N79-20040

Woemerical solution of the Navier-Stokes equatrons
for arbitrary two—dimensional mult:r-element
airfoils

H79-20081

The apalysis and design of transonic two-element

aicfoil systems
H79-20042

Inproverents in surface singularity analysis and

desaign methods ~-- applacable to airfoils

K79~20043
optamazation of molti-element aarfoals for maximunm
1i1ft
B79-20044

Wake curvature and trailing edge interactaion
effects 1n vascous flow over axrfoils
H79-20045
Developuents in testing airfoal technigones at
Oniversaity of Southanmpton
N79~20056
& rew airfoil reseacch capabalaty
¥79~-20057
Design ard calibrataon of slotted walls for
transonic airfoil wind tunmnels
H79-20058
Some steady and eoscallating airfeil test results,
ancluding the effects of sweep, from the tunnel
spanphing wing
H79-2005%
Fumerical design of shockless airfoils
[HASA=-CR=-158839] F79~-20065
Airfoil cooling hole plugging by combustion gas
2apurities of the type found 1n coal derived fuels

[ RASA-TE~T79076] R79~20265
Scale effects at transohnic speeds basic
considerations
"79-20992

Structure of the turbulent separated fiow around a
stalled airfoil

[NASA=-CR=1522831 w79-21010
Generalization of analytaical tools for

helicopter-rotor airfoals

[HASA-CRE-158480] N79-25011

Brtensaohs to the tested range of a cascade flow
calculation eethod
N79-21070
Wind tunnel
[NASA~CASE-LAR-10135-1] H79-21033
Surface finishing -~~ adhesive bending of plastic
£21n to metal airfoar surfaces
ENASA-CASE-MSC-12631-3]
AIRFRAMNE MATERIALS
Fatigue crack propagation rate at lLow delta-K of
two aluminua sheet alloys, 2028=-T3 and 7075=-16
A79-28885

H79-21%83

ATRPORT PLARRIRG

The guiet revolution in airframe comstructaon —--
fabrication techmigues and construction naterials

L79-2B975
1dvarced technology applied to the DR-E0A and S-76
helicopters
K79-31172

The effaect of sheet edge working on the fatigue
lafe under flight-simonlation loading
[HLE=-TE=77095=T]

AIRTEANES

Airframe nolse compoment interactaon studies
[ATR2 PAPER 79-06681 A79-28969

Latge plastic deformatzon analysis of impulsively
lgaded curcved frames
[a123 79-D784] A79-29028

Inatial wind tunnel tests at Hach & and 7 of a
hydrogen-burnang, airframe-~integrated scramjet
[ATaa 79-7045] A79-29513

Dyranics of complex structures-analysis and
experanent: Damaged aircraft stabalators
[AD—~20626977] H79-20110

Design of heavy sections -~~~ f£racture mechanics of
plate or forged aarframe components

H79-21489

N79=-20416
Alrframe aerodynamic moise-total radaated acoustic
power approach

[2D=-2062861] H79-20838
Engine/airframe/drave train dynanic ainterface
docuaentation
[AD-A063237] H19-21007
Airfrane-integrated propulsion system for
hypersonic cruise vehicles
N79-21424

Recent advances ain convectively cooled engine and
airframe structures for kypersonic f£laght
H79-21425
Desigqn apnd analys:s of a scramjet engine ——-
regeneratrve cooled and arrframe-antegrated
HT79=-21426
ATELINE OPERATIONS
US comnuter operations climate changang
A79-28979
Analysis of bird straikes reported by European
aarlines 1972 to 1975

A79-29352
Access, fares, freguency - Effects on airport
traffac
A79-29935
Informatiorn systens an cavil aviation
AT79-29973
Tokyo®s new HWarita aarport - An 1llusaon
A79-30932
Considerations 1n local admanastratzon of airpoerts
1n Capada
R79-309481

The cost siteation im the materzal mazntenance of
cival aviation aircraft
[DGLR 79-014]

Landing gear overhaul survey

AT79=31945

279-32252
addztional analyses of air carraed load factors
and conpetation
[ PB=-289577/91]
MIEPLANE ERODUCILON COSTS
Design-to-cost and Aerospatiale's Aircraft bivasion
AT9-30583

E79-21032

RAIRPORT FLANMIHG
Some bhehavipural aspects of airfield bird control
AT9-29355
Ecelogical anterpretation of bird-aircraft
collisions on the Hice Cote dTizar Axrfield
A79-29356
Airport project Menach IT — Aspects on the
econonic ntilazation of the azrport area unnder
consideration of the bard strake problenm
179-29357
Planning and control of bard hazard redaction at
airports an the Transport Canada systes
A79-29358
The use of falcons to disperse nuisance birds at
Canadiam airports = An opdate
A79-29359
Eguiprent and methods for dispexrsaing birds useid on
Frenchk airfaelds

A79-29360
Access, fares, frequency - Effects on airport
traffac
A79-29935
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A75-31564
ALUMINDE

Crask simulation of composite and alumainum
helzcopter fuselages vsing a finrte-element
Progran
[ATAXR 79-0781]

ALUNIECGH ALLOYS
Fataigue crack propagation rate at low delta-K of
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of arrplanes and helacopters
A79-31486
Construction and calabratiron of patot-static systems
L79-31564

High power UHF slide screw toner for antenma

breakdown neasgrenents
A79-32190
The new P3C Orxon axrcraft with the RRAF
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wall frietion in 1ncompressible arisyemetraic
turbolent boundary layers with tramnsverse
carvature
AT9-29694
Numeracal solution of a body-propeller combimnation
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A79-29353
Some statistical data on bhards' strike to aircraft
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diazeter axial-flow turcbane
[[ASHNE PAPER T9-5T-42] A79-30521
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ncn~orthogonal veloc:ty comporents and their
applacation to the design of turbomachine blades
based on three-d:imensional flow
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[HASA-TN-T9089]

CONBUSTION STAEILITY

The Advanced Low-Enissions Catalytic-Combustor
Program: Phase I - Description and status —--
for aircraft gas turbine engrnes
[ASME PRPERE 79~GT=-192]

COMNAED AND COETROL

The Impact of Integrated Guadance and Control
Technolegy on Weapons Systems Design
[AGARD-CP-257]

CORNERCTAL ATHCEAPT

fieductron of caban poise durimg cruise condatzons
by stringer and frame damping
[ATAx EAPER 78-5001 A79-2B611

The future shape of medaiuwn and lorg-range civail
enganes

373-30557

R79-20114

AT9-30557

R79-20009

AT9-29607
Prospects for reducang the fuel consumption of
cival aircraft
A279=31911
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[HASA-CR=-156902-1] R79-20189
2 study on the mtilization of advanced composites
An coamercial aircraft wing siructdre
[RASA-CR-158902-2] K79-20190
Cozmercial aireraft deraved high resolution wand
and temperature data from the troparcs for FGGE:
Inplacations foxr HASA
H79-20621
Bvaluation of laminar flov conirol system concepts
for subsonic commercral transport aircraft
[HASA-CRE—-158998] W79-21043
COMPOSITE MATERIALS
Hugoniot pressiace loading an soft body impacts ---
of aircraft
TaTaa 79-07821
Current work 1pn materials and
methods=of-construction research =-- comnposite
and ceramic materials for aerospace systems
A79-29591
Tungsten fiher rexnforced FeCralY: 1A first
generation composite turbine blade material
[ HASA-TE-T79054 ] RT19-20187

179-29026
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SUBJECT INDEX

A study on the utalization of advanced composites
in coamercial aircraft wing structure
Executive summary
[RASA~CR-158302~-1] H79-20182
4 study on the utalization of advanced composites
in compercial aarcraft wing structure

[HASA-CRE-158902-21] H79-20190
Analysis of high velecity impact onm bhybrad

corposaite fan blades

{NASA-TH-79133] H79-20398

COMPOSITE STRUCIUERBS
Crash simgiation of composite and aluminea
helicopter fuselages using a finite-element
progran
[RIAA 79-0781] A79-29025
Desagn of a typical aercnautical structare from
carbor-resin comnposates
A79=-30174
COAPRESSIEBLE FLOW
The fainite element method for turbomachimery
analysis --- subsomic compressible flow
A79-29840
A calculation procedare for three-dimensaional,
time-dependent, inviscad, compressible flow
threugh tethomachine blades of any geometry
A79-31247
Two-damensional compressible potential flov arounéd
profiles an cascade
H79=-21059
COMFPEESSOR BiADES
A system vhich uses a laser heam to centrol the
regine of vibration tests withk tuorbine and
compressor hlades
A74-28638
Effect of hub and tap anmular flow blockage on the
performance of a sangle-stags axial-flow
CD!P.’CESSOL‘
[ATAR 79-7001] AT9-29377
Transonic boundary layer on ¢onpressor stator
blades as calculated and measured 1n wind tunnel
[ONERA, TF HO. 1979-25] A79-29397
An extenrsion of the classical cascade model to a
3p model for blade-heb and blade-casing
anteraction - Experirments and calcuolations
[azaa 79-702971 A79-29501
A wvind-tunnel investigation into the effect of
errors in blade setting or the stallang
performance of a compressor cascade
[ATAA 73-7031] A79-29%03
Phecretical and experimental investigatzons op
aerodynamically hagkly-~loaded compressor
bladings with boundary layer control
[AIRR 795-7032}) A79-29404
Experxmental and analytical invastigataon of the
effects of Reynolds nnmber and blade sorface
roughness on multistage arial flow CoRpressors
[ASME PAPER 79=GT=2] 179-30501
Araral-flow comapressor turning angle and loss by
AnV1SCid-¥15cous i1nteraction blade-to=-blade
couputation
[ASME PAPER 79-GT-5] A79-30508
Experizental evaluation of the effect of inlet
distortion on cospressor blade vibrations
a79-30558
Pressure distrabutions on arial flow compressor
blading and comparison with dastrabutions on
similar cascade blading
N79-21061
CONPEESSOR ROTORS
Study of the flow field behind a tramsonic axial
CoRDPressar rotor usaing laser-anepometry and
unsteady pressure measurenents
{ATAA 79-7038] A73-29405
Influerce of freely rotating inlet guide vanes on
the return flows and stable operating range of
an ax2al flow fan
[LSHE PAPER 79-GT-317
CORPRESSORS
Onsteady effects of carcumferential pressure
dastorted anlet flows 1n compressors
[AD~R062550]
CONPUTER GBAPHICS
Methods for the validation of synthesized images
in vasual flight simmlation --- space perception
during landing appreach

A79-30517

R79-20123

R79-20021



STBJECT IWDEX

graphical ¥C systems as a basis for progress
towards the integrat:on of design, planning and
machining
Wi9=-20761
CONPUTER PROGRANS
Capabalaties and applacataions of a computer
program system for dynamic loads analyses of
flexable airplanes with actave controls /DYLOFPLEX/
TATIAA 79-0743] A79=-29015
Conputer programs of flow calcnolation on relatave
streaz surfaces 51 and S2 employing
non—orthogonal curvalinear coordinates and
non-erthogenal velocaity copponents and thear
application to the desaign of turbomachine blades
bazed on three-Jimernsional f£low
[ATaa 79-7035] 47929006
Advanced Technology Airfoil Research, volume 1,
part 1 =-—-=- conference on development of
computational codes and test facilitaies

[HASA-CP=-20045-y0L-1-PT-1] N79-20030
Transonic airfoil codes
R79-2003%
Low speed airfoi]l desagn and analysis
N79-20036

An evalmation of four sangle element aarfoal
analytic methods

®79-20039
Upgraded wiscous flow analysis of multi-element
airfails
R79-20040

Inprovenants int surface saingularity analysis and
desiqn methods --- applicable to airfoils
¥79~200043
Inverse boundary-layer technique for zarfo:l desaign
H75-20054
Dynanmics of conplex structeres-amalysis and
experikent- Danaged =zizcraft stabilators
[-AD~A062691] R79-20110
Computerized heat-transfer and stress analysas of
wind tunnel metal throat liners

[AD-A062318] B79=-20113
DREAPO; 1A computer axded design and fabrizcatzon
systen
R79-20763

VORZAB - A data-tablet pethod of developing anput
data for the VORLAX programn
[FASA-CE-159026 ] R79-20787
HSEG: A segmented eission analysis program for
1lov and high speed airrcraft. Volume 3:
pemopstration problexs

[ HASA-CR-2809] W79=-21001
COXPUTER SYSTENS DESIGHN
The EA-6B Weapon Systems trainer
A79-32206

CONPUTER SYSTENS PROGRANS
Bccelerated basic loads analysis ——— improved
compater systems programmaing approach for
aircraft structural analysas
CiTan 79-0737] A79-29051
Graphical HC systens as a basis for progress
towards the integration of design, planning and
machining
N79=-20761
CONPOTER TECHNIQUES
Electronig maps for tomorrow's cockpits --- for
terrain navigation

A79-29734
*ROD* /Relaabalaty orn Demand/ as an aid an
arccraft mainterance
[bPELR 79-020] A79-31947

COMPUTERIZED DRSIGH
Conputer prograhs of flow calcolation onm relative
strean surfaces s1 and 52 employing
non-orthogonal cazvilanear coordinates and
non-orthogonal wvelogcity conponents and thear
application to the design of turbomachine blades
based on three-dimensacnal flow
[AIAR 79-T7035] R79-294806
A HASA rznatiataiwve for general aviation - The
general awviation airfoil desagn and analysas
Secvice
a79-31613
Computer—-arded desaign study of hypermix:ing nozzles
{AD-2062374] N719-20122
A conputer arded desaign and fabrication systen
adapted to the design of three dimensional objects
=== helacopter design
N79-20762

CORFEEERCES

DRAPO- 1 conputer airded design and fabrication

systen
R79-20763
CAD for electric systems design —-— 1n aircraft
productaon
) H79-20765

Aeratalia point of view and objectives on computer
aided design

R79-20766
A discussion of the production design office
benefits of C.A.D. =-- in the aireraft aindustry
R79-20767

bevelopment of Integrated Programs for
Rerospace~vehicle design (IPAD) Reference
design process
{ BASA-CR-2981]

CORPUTERIZED SINULATIOR

Evaluation of MOSTAS computer code for predacting
dynamic loads in two-hladed waind terbaines
[ATIra 79~0733] AT9=-29007

Shap motaon effects on landing iapact loads —--
¥/5T0L landing on aircraft carrier
[aTar 79-0782]

Crash saunlation of conposite and aluninon
helacopter fuselages using a finite-element
Frogran
[(aIda 79-07813 ATS8-29025

pynamic simulation of a wulti-sensor commtnication
and navigation system —--- computer DLogram
verafxcataon

R79-21084

AT9-29014%

N79-20026
5imulation correlation, and analysas of the
struectural response of a CH-471 to crash impact
[AD-AD62643] H79-20094
A computer nodel for determining weapon release
paraneters for a helicopter in non-accelerated
£l1ght
[AD-ROB21557] R79-20106
Turbulence simulatior mechanxrzation Eor Space
Shuttle Orbater dymamics and control studies
[HASA=CE=-3611907] R79=-20174
Users maaual £or limear Taime-Varyang Helicopter
Simumlation (Program TVHIS)
[HASA-CE-159020] n79-2076%
S5imulation evalunation of conbined #D RWAV and
airborne traffic sitvation displays and
procedures applaed to terminal aeraal maneuvers
[ HASA-CR-158475 ] H79-21033
CONPOUTERS
4 new baseline for the imertial mavigation
strapdown sinsulator program  Yolume 1
Intreoduction and suamary
[AP-RO62807]
COXCORDE AIRCRAFT
Concorde 1in servace

H79-21037

AT9~29606
CONCRETES
Research in airport pavements
EPB-289432/7]
COYDUCTIVE HEAT THRNSFER
Transient temperature distribution in cooled
turbine blaides
[AIAR 79-704867 A79-23814
Prediction of in-~depth gap heating ratios from

N79-201%5

wing glove modeél test data --- space shuttle

orbiter

[BASA-CR-1601867 H79-20068
CONPERBACES

Wraeraical wethods ip lamanar and torbolent flows
Proceedangs of the Pirst Internatzonal
Conference, Unaiversity College of Swansea,
Swansea, Wales, July 17-21, 1978
A79-29801
Advanced Technology Airfoil Research, volume 1,
part 1 --— conference on development of
conputational codes and test facilaities
[ FASA—-CP-2045-VOL-1-PT-1]
Technical evaluatior report on the Flaght
Mechanics Panel Symposiuz on Stability and Control

N79~20030

[ AGARD-AR-138] F79-20139
Research in airport pavements
[EB-289432/7] K79-2014%5

Fracture Mechanacs Design Hethodology -~-- aircraft
structures
[ AGARD-LS-97] H79-20409
Proceedings of the Seminar on Advanced Problems 1n
Turbomachinery, part 1

[ VRI-LECEURE-SERIES~1-PT-1] R79-21053



CONFPIGURATIOF MANAGENENT

Becent Advances in sStructures for Hypersopic
Flight, part 1 =-=-- conferences
EHASA=-CP=2065=-P1=1] H79=-21422
Recent Advances in Siructures for Hypersonic
Flight, part 2
[HASA-CP-2065-FT-2]
CONPIGURATION NANAGEHNENT
pevelopsent of Integrated Erograms for
Aerospace-vehacle desagn (IPAD}: Reference
design process
[HASA-CE=-2981]
CONFORMAL MAPPING
Sangunlaraty at the trazling edge of a swept wing
A79-28622

H79-21435

R79-2104%

CONICAL CAMEER
Attached shock regime at the edges of a conical waing
279-28835
COMICAT FLOW
Parabolized Havier-Stokes solutaons for hypersonic
viscous flows over biunt cones at large angles
of attack
175-29806
COHICAL INLETS
Daffusers for supersonic xzntakes - The dependence
of conacal diffumer perfortance on inlet flow
condrtions
[ATAR T79-70271]
CONSTRUCTION MATERIALS
Research im airport pavements
[PB=-289432/7]
COMTANINATION
Ozone Contamination 2r Aircraft Cabins
[ HASA=CE~2066 ]
Ozone contamination in arrcraft cabips:
Objectaives and approach

179-293199

H79~20145

W79-21021

w79-21022
Ozone Contamipation in Azrcraft Cabans: Suanacy
¢f reconmendations
n79-21026
Ozome Contamination in Arccraft Cabinss ©Post
sorkshop reviev of recommendatzions
®79=-21027
Ozome Contamipation in Aircraft Cabins. Appendix
B: Overview papers. In-flight neasurements
H79=-21029
COoNTROL BOARDS
Control and d:rsplay concepts for comhat aircraft
=== head=-up dasplays and helset display saight
systen
"7P9-20019
COXTROL CORFIGURED VEHICLES
Bedundant strapdown navigation, guidarece, and
control of a control confaigured vehicle
N79-20016
Design considerations for implementing xntegrated
misgron~tailored flight control modes ===
dargital fly-by-wire and the ccv yf=16 aircraft
q79=20022
CONTROL SINGLATION
Design benefats from v/S5T0L control/display
sinulation prograz at Lockheed
AT9-29479
Modeling helicopter £light dynamics ——- Bussian book
AT9-31901
Hodeling the sensitavaty of a lainear system to a
decrease 1R Ats oxder by the method of
anfzpartesisal transformation in the problem of
yav control
A79-32000
feconstracted £light control sensor signals via
Inenherder observers
A79-32158
CONTROL STABILITY
pevelopnent of linear and non-linear hub spraings
for two-bladed rotors
AT9-311T1
COHTROL SORFACES
in analysis of unsteady transomic £flow in wand
tonnels in subresonant freduency rarge
[ATAL T79-07617]
Semidarect computation of three-dimemsional
viscons flows over suction holes i1n laminar f£lov
control surfaces

A79-29018

[HASA=-CE=153017] W794=27005
CONTROL THEEORY
Error assesszent and control
®79=-20131

SUBJECT INDRX

CONVECTIVE HAEAT TRANSFER
Recent advances in convectively cooled engine and
arrframe structures for hypersonic flight
RT79-21425
CONVERGENCE
On the balancing convergence of flexable rotors,
vath special reference to asymaetric rotors

A79-31390
COOLING
Hot flow testing of mnltaiple nozzle exhaust
eductor systems --- cooling exhaust gas from gas
turbine powered ships
[AD-ADB2205] H19-20354

Pluxless brazing and heat treatment of a plate-fan
sandvich actavely cooled panel
N79-21432
COOLIRG SYSTEMS
Determanatzon of heat transfer coefficaents around
a blade surface from terperature neasurenents
{ASHE PAPRR 79-6T7-28] R79-30515
Desagn and analysis of a scramjet engine —--—
regenerative cooled and airfrawe-integrated

N79-21826
Advanced fabracation technigues for cooled angine
structures
N79-21428
Radrative, actively cooled panel testis resolts
N79=-21434

COORDINATE TRARSFORRATIONS
Flap-lag stability with dynamac inflov by the
nethod of multiblade coordinates —-- for rotor
deflections im forward flight
[ATAR 79-0729] AT79-29003
Generation of body-fitted coordainates for turbine
cascades using mnltigzrad

TAIAL 75-708%2] AT9-28417
COERECTIOR
Research on self-correcting wind tunnels
H79-19992

COST ANALYISIS
2 technigue for engine maintemance cost forecasting
[AIZX 79-70073 279-29382
Dasagn-to-cost and Aerospatiale?s Aarcraft Davision
A79-30583
The ceost situation in the material marntenamce of
civil avaation arrcraft
[DGLE 79-018}
COST RBDUCTION
EReduction of computer asage costs in predicting
unsteady aerodynamic loadings caused by control
surface motions: Analysis and results
[HASA-CR-3009] H79-20072
Hybrid technoleogy cost rednctron and reliabilaty
1mprovenent ztudy
[AD~RA0A2287]
CRACK IRIITATICE
Introducticon to fracture mechanics =--= crack
an:tiation and stress corrosion cracking of
aircraft stractures

47931945

N79-20319

R79-204671¢
CRACK FROPAGATIOH
Fatigue crack propagation rate at low delta-K of
two alumanum sheet alloys, 2024-T3 and 7075-T6
A79-28885
Stress intensaty facters an thaird-stage fan dask
of the TF~30 turbine engane

[AD-2062103] H79-20119
Fatigue crack growth -—- aircraft relaabalaty
H79-20812
Fatigue crack growth analysis
u79-20815

Bffect of £iight load spectrom wariations con
fatigune life of riveted specimens and crack
propagation in sheet made of Alclad 7076-T6
{HLE=-TR-7807 1-UCICAF~1060] B79-21447

Review of aeronautical fatigue anvestigations in
the Hetherlands during the period March 1977 -
Pebruary 1979 !
[ FLR-HP-79006-0CICAF-1081]

CEACKIEG (PRACTURING)

Stress-aintensity factors for a wide range of
sema-elliptical surface cracks ain
finate=-thickness plates

K79-21448

A73-28890
Fractore =--- stress intemsity abnd metal fatagne ain
arrcraft structores
H79-20411

Fatigue crack growth analysis
H79-20415



SUBJECT INDEX

CRASHES

WASA/FAR general aviation crash dynamics progtam -
A status report
[AIAAR 79-07801

Crash simulation of composite and aluminum
helicopter fuselages using a £inite~element
program
[ATRA T9-07811]

Saimulation correlation, and amalysas of the
structural response of a CH-47A to crash ampact
(AD-AD62643] H79-20094

CBEEP RHALYSIS

Creep calculation for thin=-walled structures
operating under unsteady heating and loadamg
condirtions

A79-20024

AT79-29025

A79-32046
CHEEP RUPTORE STREXGTEH
Considerations of coolimg method of tyrbare blade
from view points of thermal stress and life
379-30378
CRITICAL LOADIEG
The problem of empennage snap-through
179-32041
CRITICAL VELOCITY
acceleration of uabalanced flexible rotors through
the craitical speeds

A79-31388
CROSS5 FLOW
An experimental study of a jet issuing from a
laftang wrmg —-- vertical-horrzontal f£light
transations in YTOL aarcraft
AT79-30481

CROISI®G PLIGHT
Reductron of cabin noxse during crnise conditions
by stranger and frame danpang
[AIAAR PAPBR 78-5048] A79-28611
optamazing the endurance of a low Bach number
ramjet an a cTuise application
[ATIAR 79-7040] AT9=-28810
Experimnental aerodynamic characteristics at Mach
nupbers from 0.60 to 2.70 of two Supersonic
cruise fighter configuratrons
[ HASA-TH-78764}
CRYQGEHIC WIXD TURERLS
The Eurcopean trapscnic wand-tannel project

N79-20062

3179=-31021
CONTLATIVE DAMAGE
Patigue reliability under multaple-amplitude loads
179=-28891
Deternrpation of apspection antervals for aircraft
structures on the basas of fracture mechanics
{DGILR 79=-021] A79-319%48
CYCLIC LOADS
Fatigue reliability under multiple-amplitude loads
479-28891
CYILINDREICRL SHELLS
A sonic fataigue ampalysis of a c¢ylindrical shell
turbofan engane inlet
[AZAN 79-0784]
Calculation of wings of variable sweep

DANAGE
Dyranics of conplex structures-analysis and
experiment Damaged aircraft stabilators
[AD-20626917] H79-20110
Damage tolerance analysas of redundant structures
~=— transport aircraft structures

A79-2901¢6

479--32047

w19-204148
DATA ACQUISITION
#ind tannel real-time data acquisitron system
[¥ASA~TH-80081] N79-210697
DATA CORBELATIOR
correlation of predzcted and measured thernmal
stresses on an advanced arrcraft strecture with
similar materaals
{HASA-TH-T72862]
DATA PROCESSING
Reduction of computer usage costs 1n predictang
ensteady aerodynanic loadings caused by contrel
surface motacns: Analysis and resulis
[HASA-CE-3009] N79-20072
VORTAB = A data-tablet method of developang impud
data for the VORLAI progranm
I HASA-CR-159026

N79-20989

u79-20787

DIBSEL POUELS

DATA SARPLING
Automating prevailing vasibilaty ~—- airport
videograph sensor assessmpents

379-31888
DATA SYSTENMS
TROD' sReliabality on bPemand/ as an aid in
aircraft maantenance
[DEER 79-020] A79-31947

DATA TREAMSEISSIOH
A relaable and survavable data transmrsszon systen
for avionics processing
R79-20025
DT 9 AIRCRAFT
Aircraft accident reporxt: E.S.M. Group, Inc.,
Cessna Citation, N5TMW and Nortk Central
Aairlines, Ipnc., DC-9~30, H957H laGuardia
Axrport, Flushaing, FWew York, 21 Jume 1978
[RTSB=AAR=-T79-3]
DEFPECIS
Determination of the flaw size im turbine rotors
by mltrasonics — A necessary Tequirement for
fracture-mechanics test evaluation

W79-20091

179-30281
DEFLECTION
Pressure and thermal distributicns on wings and
adjacent surfaces induced by elevon deflectiemns
at #Mach 6
[HASR-TP-1356]
DELTA WINGS
Transonic flows past nonaxisymmeirac slender
shapes - Classical equivalence rule analysis
A79-28612Z2
ipproxaimate ahalysis of strake wings at low speeds
A79-30608
Flow past a small-aspect-ratac delta wing with
vortex filament bhreakdown

N79-20343

A79-32054
DENSITY DISTRIBUTION
bensity distribation in a non-stationary bow wave
1n a itranzonic flow
AT9-29660
DESCRITTIVE GEONETRY
A coaputer arded design and fabricatzon systea
adapited to the design of three dimelsional objects
~—— helicopter desagn

F79-20762
BRAPO. A computer aided desagn and Fabrication
systen
N79=20763

DESIGH ANAEYISIS
Transonac f£low computations by finite elenments -
Axrfoll optimization and analysis

AT9-29676
Advanced Technology Airforl Research, volume 1,
part 1 ———- coepference on developmert of
conputational codes and test facrlrties
[HASA=-CP=2045=-VOL-1-PT-1} #79-20030

Applicatron of direct-anverse technigues to
aarfo1xl amaly=is and desagn
R73~20035
Low speed azrfoil desiqn and analysas
N79-20036
An evaluation of four sangle element airrfoil
analyktaic methads
R79-20039
The analysis and desagn of tramsonic two-element
airfoil systens
R79-20042
Inprovenents in surface singularaty analysais and
design methads === applicable te axrfoirls

H79-20043
optimization of nulti-element airfoils for mariunm
11ft
879-2004x4
Instrumentation
W73-20132
A simnple method of adaptzng a wand tunnel
Schizerer system for imterferometry
[ ARL-AERO~HOTE-378 ] F79-21098

DESTRUCTION
Ozone Contamination in Aarcraft Cabins Appendax
E. Overview papers. 9OzZone desiructlon technagues
N79-21031
DIBSEL FOELS
Parametrzc performance of a turbojet engine
corbustor using jet 1 and A diesel fuel

(HASA-TH-T9089] R79-20114



DIFFUSRRS

DIFFUSERS
Dazffusers for supersonlc intakes - The dependence
of comical diffuser performance on inlet flow
conditions
TATA2 79-7027]
DPIFEUSIOE WELDING
Study of the application of superplastlcally
formed and daffusxon bonded (SPF/DC) titanium
structure to laminar flow control {LFC) wang
design
[ NASA-CE~158979]
DPIGITAL HAVIGATION
Linearization 2n the recursave estimataon of
navigation parameters

A79-29399

F79-20070

A79-28608
BIGITAL SINULATION
Structural parameter adentafaication from neasured
vibration data ——- for digital sizalation of
multiple shaker test
[AIZR 79-0823] AT79~29045
BH/-1/ least sqmares nethod for the Wavier-Stokes
equations —-- numerical simulation of separated
viscous flows around witgs and airfoirls
A79-298048
Yerification and validation of the WASA Termimal
Configured Vehicle's /TC¥/ Wind Analysis progran
using real-time drgatal samulation
A79-29900
Stoudy of some characteristics of helicopter roter
operation on the basis of a numerical experiment
AT9-30690
DIGITAL SISTEAS
Dagital Avienics Information System /DAIS/ and
Advanced Integrated Dasplay System /AXDS/
cockpat programs
A79-29485
Hodern digital £light conptrol system desagn for
¥T0L aircraft
[¥ASA-CB-159019] W79-20133
Digrtal Avionics Informations System (DAIS) seraal
Input/Output (I/0) exercase
[AD-A062686]
DIGITAL TECHHIQUES
Technological evolution of inert:al navigation for

®79-21048

aiTrcratt
AT9-29760
Excitation and amalysas technigue for flutter tests
[AGARD~R~672] R79-20137

DIRECT LIFT CONTROLS
3 veldcity vector contrel system augmented with
direct lift control -—- stability augmeptation
usang manual control
[HASA-CASE-LAR-12268-1]
DIRECTIONAL COHTROL
¥odeling the sensaitivaty of a Jinear system to a
decrease in 1ts order by the method of
anfirmitesapal transformation xn the problea of

yaw control
A79-32080

A velocity vector control system augmented wath
direct 11ft control --- stabarlity augrentation
using mapval control
[FASA-CASE-LAR-12268-1]

DISCHARGE COBFEICIBNT

Jet daischarge ¢oefficrent througk openings for
parallel flow
{axAr 79-7050]

DISPLAY DEVICES

Interactive macroprogrammable control display unit

/INF CDU/ —-—- LEDsS 1mn aaxrcraft cockpits
AT9-29877

Design benefats from v/570L contrel/display

simnlation program at Lockheed

"79-20136

H79-20136

A79-29418

A79-29479

Future ¥3TOL reguirexents for omnrdirectional low
range airspeed

A79-239480
Sea Harrier night and low vasabalaty approach
developtient
179-29383

Digital Avionies Information System /DAIS/ and
Ldvanced Integrated Display Systea /AIDS/
cockpit programs
A78=-29485
Dagplays for Army combat aviation
A79-29486
Electronic maps for tomorrow's cockpits =-- for
terrain navigataon
A79-2973L
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SOBJECT INDEX

Mission Simnlation as an axd to display assessuent
--~ gockpit simulators
H79-20028
Sucvey of helacopter control/display
anvestigatrions for anstrument decelerating
approach
[HASA-TH-78565] R79-20111
Display/control requirements for antomated ¥TOL
ayrcraft L
[HASA-CR-158905] H79-20112
Samplation evalvataon of combined 4D RRAV and
aarhberne traffac satnataon displays and
procedures applied to termanal aerial manenvers
FHASA—CR-158474] A79-21033
DOPELER RADAR
The near-term potential of Doppler location
[aD~-2063615]
DEAG HMEASURBHENT
Bropulsion syskter thrust and drag bhook-keeping
H79-20129

#79-21041%

DYHANICT CHARACTERISTICS
L review of tail rotor design and gperforeance
179-31170
DINANIC LOADS

Evalnation of MOSTAS computer code for predicting
dynanac loads an two=bladed wind turbaines
[ATAR 7907337

Airplane dynamic wheel loads duraing ground
maneuvering —-- camnpoter program for L-1011
aircraft
{ATRA 79-0739]

DYTANIC HODELS

Structural parameter zdentification from measered
vibration data -—— for digatal simulation ©f
aultiple shaker test
[AIAR 73-0829]

DIFANIC FPEESSURE

Unsteady effects of carcupferential pressuxe
dastorted anlet flows in compressors
[AD-R062550]

DYRANIC BESPOHSE

pynamic response analysis of am F-15 Fast Pack
optacal system imstallation --- structaral
wvibration gnder flight environment
[ATAA 79-0788)

Samulation correlation, and analysis of the
structural response of a CH-U7X to crash impact
[AD-A062603)] H79-20094

DYNARIC STABILITY

Porenlation of the aeroelastic stabilaty and
response problem of coupled rotor/support systeps
{axarx 79-0732] A79-29006

Stabality and wnbalance response of centrally
preloaded rotors nomnted 1n Journal and sgueeze
£faln bearangs

179-29007

A79-29011

379-29045

N79=-20123

A719-29032

179-32085
DYHANIC STRUCIURAL AWALYSIS

Flap-lag stabality with dynamic inflow by the
nethod of aultablade coordinates —~= for rotor
deflectrons in forward flight
[ATAX 739-0729] A79-23003

Evaluation of KOSTAS computer code for predicting
dynamic loads an two-bladed wind turbines
FAIAR 79-0733] AT9-29007

A generalazed nodal shock spectra msthed for
spagecrafl leoads analysis
[AIra 79-07851]

Crash simulation of composite and aluminum
helicopter fuselages using a finite-element
program
[AT3a 79-0781} A79-29025

Dynamic respense analysis:of an FP-15 Fast Pack
optical system anstallation —--— structeral
vibration under £laight environment
[ATAR 79-078B8] A79-29032

Besearch needs 1in aerespace structural dynamics
[AT2R 79-0826] AT9-290u2

Dynamics of complex structures-amalysis and
experiment- Dawaged aircraft stahilators

A79-292017

[AD-R062691] R79-20110
BE-2 AIRCRAPT
AR/APS=96 radar modifacation program
[2D=-R062569] R79-20310



SUBJECT IRDEX

ECOLOGY
Bcologacal interpretation of bird=-airecraft
collaszons on the Hige Cote Q%Azur Airfield
A79=-2%356
BDGES
The effect of sheet edge working on the fatidgue
l1ife under flight-samulation loading
[ HER-TR~77095-T7
BFFECTIVE PEBCEIVED HOISE LEVELS
Effects of duration and other noise
characteristics on the annoyance cauged by
aircraft-flyover noise
{ FASA~TE~1386]
EJECTIIOH SEATS
Escape syster trajectory sensatavity analysas
[AD-A062629] R79-20092
Preliminary ianvestigation of the seated height
limat for safe through-the-canopy ejection from
the CT-114 aircraft
[AD-A062803]
BJECTORS
Interactional aerodynamics of the single rotor
kelicopter confrguration. vVolume 4P- ORe-thard
octave band spectrograms of wake splat-filn
data, air ejectors with hubcaps, wings
[aD-2063200] N79-21016
Interactional aerodynamzcs of the single rotor
helacopter configurataiom. Volume UE One-third
octave band spectrograns of wake split-fils
data, axr ejectors
{AD-R063653] w79-21018
Brperigental investigation of turbojet test cell
aognentors
[aD-a063172]
BLECTRIC CHREGE
Electraficatron of voven and film materaals
AT9-32002

R79-21449

¥79-20832

H79-20093

w79-21080

BLECTRIC PISCHARGES
Inflaght wtailization of am optical f£aber
transnission system on a Palcon 10 aircraft
R79=20986
BLECTRIC GEHEEATORS
Pernanent nagnet generators - Next generation in
¥SCF povwer systepms -~-— Var:able Speed Constant
Preguency
A79=32203
BELECTRIC POWBE SUPPLIES
Permaneat nmagnet generators - Next generation 1n

¥S5C¥ power systems —-- Variahle Speed Constant
Prequency
179-322143
ELECIRIC WIRE
CAD for electric systenms desigmn -—- in aircraft
production
n79-20765
ELECTEQ=OFTECS
F-16 advanced electro—optical pod field-of-view
simulation stody --— task coaplexrty durang

laser guided veapons delivery
[AD-A063530]
ELECTROMAGHNETIC IRTERFERENCE
Electropaghetic conplang analysas of a leariet
axrcraft
[AD-ROG28901]
ELECTROMAGHETIC FULSES
Surface current injecticn technigques = A
theoxetacal investigation -~ £or simulating
ENP-anduced arrcraft responses

B79-21050

N79-20311

A79-30155
Blectromagnetic coupling analysais of a learjet
arrcraft
[AP-A0E2090) N79-20311

ELECTROR BEAMS
Pluid mechanical refracting gas prism and
aerodynamacs of T ~ bean sustained dascharge 2an
supersonic flow, both aprlicable to laser
technology

EAD-20652390] K¥79-20374
ELECTRONIC CONTROL
fhe BEA-5B Weapor Systems trainer
A79=-322046

Hybrad packagaing of integrated carcnits for engine
controls ~-- jet einges
[AD-RD62125]

ELECTRONIC EQUIPNER%®

Engineer's handbook of flight and radio equapment
of axrplames and belicopiers

N79-20326

A79-31486

ENGIRE IHLBTS

RLECTRORIC PACKAGINRG
Eybrrd packagaing of integrated circuits for engine
conrtrols —-— Jjet einges

EAD=-RO62125] F79-20326
ELEVATORS (CONTEOL SUBFACES)
The problem of eWpennage snap-through
A79-32081

RLEVOHS
Pressure and thermal distrabuotionrs on wings and
adjacent surfaces indaced by elevon deflections
at Machk 6
[HASA~TP~1356]
EMISSION
BEm1ssion sample probe imvestigation of a mized
£low TF30 turhofan eangane

N79-20304

[PAR-NR-TB-3] H79-20115
BAULSIONS
Measurenent of emulsion water content an aviation
fuels
at9-29122

ERERGY COHSERVATION
Prospects for redocing the fuel comnsumption of
civil aircraftt
A79-31911
The FASA Aarcraft Energy Efficiency progran
A79=31912
Wind tunnel performance of four energy effaczent
propellers desagned for Mach 0.8 cImise —--
Lewis Bx6 foot wind tunnel studies for noase
reduction i1n high speed turboprop aarcraft
[ HASL-TE-T9T20] Rr79=20069
BNGINE CONTHOL
Hybrad packagang of integrated circurts for engine
controls ——— det einges
[AD~2062125]
REHGTNE DESIGN
hrr-inhlet engine matchrng problems of a jet aircraft
[Azaa 79-70007] 179-29380
Aerodynanic development and performance of the
CP6-6/1L12500 conpressor
[AIAR 79=-7030] A79=-29402
optimizaing the endarance of a low Mach number
ramjet 1n a cruase application
[ATZAA 79-70807] A79-29410
Propulsion research - Curremt status and fotare
prospects === aireraft turbine engines

N79-20326

A79-29590

Reguirezents and wmajor decasion outline - Total
progran

179-29593
The 727=-200 development

379-29597
Eolls-Royce Adoar

179-30580
L review of tail rotor design and performance

179=31170
The FASR Aircraft Energy Effaciency prograx

A479-31912

A basic problem in the analytical desigpming of
aireraft gas tirbine engines. I
179~32036
Recent advamces in convectavely cooled engane zad
airfrase structures for hypersonic flaght

H79-21425
Advanced fabracation technigues for cocoled engane
structures
R79-21428

EHGINE FAILURE
Desigring a ring for protectang the gas-turbine
ergine casing from fragments of the rotor
AT9=-28627
L crataical-review of performance menitorang
systems onh the basis of the experaence obtained
from routine applications -«~- for aircraft engimes
[ATAR 79-7006] 179-29381
ENGINE IBLETS
Acoustlc duct liner optimization UsS:ng fanite
elerents
[AIAA PAPER 79~0662] AT9-28967
A sonic fatadue analysis of a cylindrical shell
terbofan engine inlet
[AZIAR T79-0784] ATI-29016
Drffusers for supersonic intakes - The dependence
of conical di1ffuser performance on inlet flow
conditrons
[AIAR 79=-7027] A79~29399
Experinental evaloatzon of the effect of amlet
daistortion on conpressor blade vibrations
A79-30558



BRGINE XOISE

Aerodynaeics of engine air intakes
AT9-30582
ENGINE HOISE
Investigatron of wing shielding effects omr CTOL
ecgine noise
[AIAA FAEEE 79-064207 AT9-28970
Beasprements and predactaons of £flyover and statac
noase of an afierdburpang turbofan engzne an an
P-1%1 airplane
[ATAR 79-7018] AT9-29391
Investigation of wing shaeldang effects on CTOL
engine noise
[HASA=-TH-79078]
ENGINE PARTS
Haterzals and structdaral aspects of advanced
gas-turbine helacopter engines
[H3SA-TE-791007]
ENGIXE STARTERS
Testing to assess the affect of dZegraded foel
specifications on the cold start abilaty of a
T63-3-700 engine
[ATAR 79=700%] A79-29380
Cold weather envirommental groumd starting test
wsang JPP-8 ar EBglan clamatic chamberxr
[AD-A063377]
ENGINE TESTS
Testing to assess the affect of degraded fuel
specifications on the cold start abilzity of a
T63=-3-700 engine
[ATI3kk 79-7009] A79-29384
Characterastics of aeroelastic anstabilities inm
torbomachinery — NASL f£ull scale endaine test
results
FATAR T79-7011] A79-29386
Vibration measurements on planetary gears of
aireraft tnrbrne engines

N719-20320

H79-20008

N79-21222

[AIZA 79=-7012] AT9=-293B7
Experimental study on the burping out of

flaneholders === 1n ramjets

[aTaa 79-70213 A79=-29394

Inatial vapd tunpel tests at ¥ack 4 and 7 of a
hydreogen-burning, axrframe-integrated =cramzjet
[AIAR 79-7045] A79-294813

Turbine performance aralysas and engine to T1g
correlation
[AIAA 79-7048] AT79-29416

JI80 and JT9D jet engine pexformance improvenent
prograb. Task 1- Feasabality analysis
[HASA-CR=-159449] R79-20116

ThEOSt expressions, methodology, and aoptions

H79-20130
ERVIEONMEET FPROTECTIOR

Domble recirculation zone two-stage combustor —--
for aircraft engine emissions reductiom
[AXA2 79-7019]

ENVIEONMENT SINULATION

Envizonmental sSynergiss and siwalataionr in resan
natrix composites --~- under airfield humidity
and temperature conditions

A79-29392

A79-30011
ENYINONEERTAYT LABORATORXES
Unrgue envrronmental test facrlitaes at Orlando
Drvaision of Martin Marietta Aerospace
A79-30448
BPOYY RESINS
Bavaironrental synergism and saimulataon in resin
#atryx composites ——— under airfield humadaty
and terperature corditions
a79-30011
EQUATIONS QF AOTION
Flight dynamics /2nd revised and enlarged edation/
=== Russian beok om aircraft stabaility and control
A79-31491
WSEG: A segmented pi1sSsiol analysis program for
low and high speed aircraft. vVolume 3:
Demonstration problens
[ FASA-CR-2809] R79=-21001
Introduction to equations of motion for performance
[ B5D0-78038] BT19=21002
FQUATIORS OF STATE
¥TCL aircraft optimal state-space trackimg control
n79-31173
EQUIPNENT SPECIFICATIONS
The HASA-Langley 7-inch tramsonic cascade wind
tunnel at the Pentsche Versuchsanstalt fuer
Lufi- und Raunfahrt and first test results
H79-21067

A-29
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ERECE AWALYSIS
Error assessment and control
§79-20131
BSCAPE SISTEMS
Escape systet trajectory sensitivity analysis
[BD-A062029] H79-20092
BULER EQUATIONS OF MOTION
The consideration of the effect of wainds in the
mechaniacs-of-£1lxght equations
A79-31565
Transopic flow over the NACA 60A0Q06 wath an
es¢rllating flap-calcalations based on the Euler

equations
R79-20007
EUROPERN SPACE PBOGBANS
The Buropean transonac vind-tunnel project
A79-31021

BETECTIC ALLOIS
Evaluation of ax advapced darectionally solidrfied
gamma/gamnal-alpha No entectic alloy
[RASA-CR-159416]
BICIZATIOR
Excaitation and analysis technagque for flutter tests

N79-20222

[ AGARD-R-672 1 N79-20137
EXHAUST FLOW SINULATIOH
validation of scramjet exhaust saimulation
technigue at Mach 6
{HASR-CR-3003] F79-201058

EXHAUST GASES
Double recircenlation zone two—-stage combastor —--—
for aircraft engine emissions redection
[AIAX 79-7019] 479-29332
Rirecraft engane emassaons are under continuing
surveillance
379-30581
Emission Sanple probe ihvestigation of a mixed
f£low P30 turbofan engane
[PAR-NA-78-3]
Effects of aar apjection on 2 turbocharged
Teledyre Continential Motors TSIO~360-C engine

N79-20115

[HASA~-TH=T79121] H79=-20528
lLow efficiency control measures for jet engine

test cells

IAD-A062665] NT9=21078

RXIBAUST NOZZLES
Corpnter-aided design study of hypermixing nozzles
TAD-R062378] ¥79-20122
Hot flow testing of manltiple nozzle exbhaust
eductor systeas --- coglang exhaust gas from gas
turbane powered ships
[AD-2062205]
BIHRUST VELOCITY
Effects of geometric and flov-field warirables on
inverted-velocity-profale coaxizl Jjet noise —---
nozZle geocmctry
[ RASA-TE-79095)
EXPERINERTAL DESIGN
Study of some characteristics of helacopter rotox
operation on the basis of a numerical experiment
A79-30690
Experanental techmigues for tramsconic testing an
shock tubes

F739-20354

N79-20830

H79-20998
BITERBAL STORES
Decoupler pylon - R simple, effective wing/store
flutter suppressor =-- in fighter/attack aircraft
fazar 79-0791] A79-29035
ETXTERKAL SURPACE CURRENTS
Surface current injection technaigues = 2
theoretacal investigation =--- for sSimulatang
E¥P-induced arrcraft responses
179~30155

Inflight utalization of an optical faber
transpission system on a Falcon 10 azrcraft

NT79-20986
EITERNALLY BLOUN FLAPS
Heasuarements in a large angle obliqne ot
aimpingenent f£low
[#A5A=-CH=-15B3851] H79=-20302

F-5 RIECRAFT
Forthrop F-3 Case study in aircraft des:gn -=-- Book
R79-29574
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F-15 AXRCEAPT

Dynamic response analysis of an FP-15 Past Pack
optical syster installation === structural
vabration uynder flight environment
(Axar 79-0788]

Preliminary feasibility assessment of
Hulta-function Inertial Reference Assembly (HIRA)
-—- using the F-15 and a transport arrcraft

A79-29032

K¥719-20017
P=16 AYRCHAFT
P-1i6 advanced electro-optical pod field-of=view
saoglation study --- task complexzty during
laser guided weapors delavery
[AD-2063530} R?79-21050
P-18 AIRCRAFT
Two versicns of the F-18 in hot competition
r79-31237

F=27 AIECRAFT
Effect of flight load spectroe variations on
fatague lafe of riveted specimens and crack
propagation in sheet made of Alclad T076-T6
[RLR=-TR=-78071-0CICAF-1060] W79=-21447
P-1043 RIBCEAFT
Redundant strapdown mavigation, guirdance, and
control of a control configured vehicle
R79-20016
F-111 ATBCEAFT
Heasurepents and predactions of flyover and static
noirse of an afterbureming turbofan engane in an
P-111 axrplane
[ATAR 79-7018]
FABRICATIOR
The gmiet revolution an airframe construction ---
fabrication technigues and construction materials
n79-28976

AT9-29391

FABRICS
Blectraification of woven and film materials
A79-32042
FACTORTAL DESIGH
Applacation of a factorial anterpolataon method to
the analytical desrgning of aircraft landang gears
A79-32052
FATL—-SAFE SYSTENS
Plutter speed degradatron of damaged, optirmazed
flaght vehicles

[AIR2R 79-0795] A79-29038
FAILURE NODES
The problen of empepnage snap-through
A79-32041

FAR FIEBLDS
The i1nfluence of propeller design parapeters on
far field harmonic poise an £orward flaght

{AIAR PAPER 79-0609) A79-28959
FARE CROES
Study of future world markets for agricultural
aarcraft
[NASA-CR~158937] ®¥719-21000

FATIGUE {MATERIALS)
Introdugtion to fracture mechanics ~-- crack
initaiataon and stress corroszon cracking of
aircraft stroctuares

n79-20410
Fatigue crack growth --- aircraft relrabilaty

R79-20412
Fatigue crack growth analysas

§79~20415

Review of aeronautrcal fatigue rnvestigatioms ain
the Fetherlands during the perrod Marck 1977 -
February 1979
[HLR-#P-79006-UCICAF~-1081]

FATIGUE LIFE
Patrzgue relaabilaty under multiple-anplaitude leads
A79-28891

Dapmage tolerance anzlysis of redundant structures

--- transport aarcraft structures

RT79-21448

R79-20014%
The effect of sheet edge working on the fataigue
1rfe under flaght-simulataion loadang
{HLR-TR-770385-T]
FATIGUE TBSTS
A systenr whieh uses a laser beam to control the
regime of vaibratron tests waith torbine amd
conpressor blades

R79-21449

A79-2B638
Fatigue data on a varaety of non-woven glass
conposites for helicepter rotor blades
A79-31029
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Experrmental investigation of the endurance of
airplane fan sectaons an aconstic loading
279-31716
Lightweight hydranlic systom extended eondorance test
[AD-a062749] R79-20358
Effect of flaight load spectrum variations om
fatigue lafe of riveted specaxens and crack
propagation 2m sheet pade of Alclad 7076~T6
[ HLE-TR-78071~-0UCICAP-1060] H79-21447
PEASIBILITY ANALYSIS
Preliminary feasibalaty assesspent of
nulti-function Imertial Reference Assembly (MIRA)
=== ©3ihg the F-15 and a transport aircraft
HW79-20017
JT8D and 479D Jet engine performance improvement

program. Task 1+ Feasabalaty analysis
[ 9ASA-CR=-159489 ] H79-20116
EFEEDBACK

A pitch attitude stabilization systes mtilizing
ergine pressore ratio feedback signals
[ HA SA-CASE-LAR-12562-1]
FEEDBACK CONTROL
An elemertary explanation of the flutter mechanisa
with active feedback controls

H79-20135

A79-30480
FIBER COBPOSITES
Possibilities concerming the nondestructive
testing of composite materials with the aid of
holography
RA75-30323
FIBER OFTICS
Airborne frbher optics manufacturing technology.
larcraft installation processes
[AD-2062683]
La Recherche Aoarospatiale.
Ho. 1978-3
[ BSA-TT-522]
Inflight uwtilaization of an optical firber
transmassion system on a Falcon 10 aircraft
H79-20986

R79-20303
Bi=-monthly Bulletin

R73-20980

PIGHTER ATRCRLFT

Changing eriteria in mrlatary aircraft desige /The

67th Wilbur and Orv:ille Wraght Nemorial Lecture/
479-28832

Statiastical analysas of aircrafi manemverang data
FRIAR 79-0721] AT79-29013

Adaptaive control of wing store flutter - A
feasibilzty study
[ATAX 79-0789] AT75-29033

Decoupler pylon — A simple, effective wing/store
flntter snppressor =-- im fightersattack arrcraft
[AI2R 75-0791] AT79-29035

Aarcraft wake flow effect apnd horizontal tarl bhuffet
-—= pressure #distraibation and responses of
fighter aircraft 1n transSoplc MaleRVers

A79-304882
Future tactical fighter reguarements - A
propulsion technology update
[ASHE PAPEH 79=-GT-G6] AT9~30523
Aerodynanies of engane azr antakes
AT9-30582
Plyang the Avie Arrow —-- Canadian fighter
aarcraft tests
A79-31612

Control and display concepts for combat aircraft
=== head-up displays and helmet display s:ight
systen

H79-20019

Design considerations for implenenting integrated
mission-tarlored £light control nodes «=-=
dagatal f£ly-by-wire and the ccv 7£-16 aircraft

H79-20022

Experimental aerodyramrc characteristics at Mach
numbers from 0.60 to 2.70 of two supersonic
cruise fighter configuratrons
[NASA-TH-T78764]

Dynamics of complex structures-analysis and
experirzent: Danaged asrcraft stabalators
[AD-AD62691] R79~-20110

FILM COOLIHG

Researches on air-cocled hagh-temperature tarbaine

=== Japanese book

A79-20062

A79-30376
Considerations of coolrng method of turbine blade
from view pornts of thermal stress apd life
AT79-30378
An experaimental investagation of film cooling on a
turbine rotor blade

[ASKE PAPER 79-6T-32] L79-30518



FINITE DIEFERENCE THEORY

Internal aerodynamics and heat tramsfer problems
associated to film cooling of gas turbines
[ASHE PAEER 79-GT-57] 479-30528
A1rfoil cooling hole pilugging by combustion gas
impuraities of the type found in ceoal derived fuels
[FASA-TE-79076] W79-20265

FINITE DIFFERENCE THEORY

Prediction of in-depth gap heating ratios from
wing glove noidel tést data ~—=- space shuttle
orbater

[ FASA-CR~160146 ] H79-20068
Generalization of amalytzcal tools for

helicopter-rator arrfoils

[ HASA-CR~158480] A79-21011

FIRITE ELENERT XETHOD

Crash simulation of composite and alusinun
helicopter fuselades usang a fanite-eledent
prograns
[ATAN T79-0781] AT9-29025

Transient temperature distribution 2n cooled
turbine blagdes
[AZAR T9-7046] AT9-29414

Trapsonic flow computations by fimte elements ~
airfoil optrmization and a2nmalysas

ATY9-29676
The finite element method for turbonachinery
analysis --- subsonic compressibdle flow
A79-29840

Recent developments an finite elenent analysis for
transonic arrfoirls
RT9-20047

Stress intensaity analysis- Rnalytical, finite
elenett for surface flavs, holes
H79-20813
Analysais of aircraft struocture using applred
fracture mechanics
HT9-20819
Application of finite element technigques in
predicting the agoustic pIopertaes of turbofan
anlets
H79-20831

FIRS

Effects of a3 wilatary cargo pod and tail fins on
the zerodynamic characteristics of a lazge
wide-body transpert medel

[NASA-TM-B0052] N19-20101

FIBRE COHNTROL

fead-up Display and Weapon Aiging Computer
/HUDWAC/ system for the Sea Harrier

179-29482
FLAEER HOLDEES .
Experimental study on the burning out of
flageholders ——- in ranjets
[ATI22 79-70217 A79-29394

FLAME PREOPAGRATION

Daoble Tecirculation zone two-stage comhbostor -—-
for aircraft engine emassiops reductzon

{ATAA 79-7019] A79-29392
FLAEEQOT
Experimental) study on the burnang odt of
flameholders ===~ 1in ramjets
[ATaA 79-7021] A279-2939%0

FLAPS (CONTROL SURFACES)

Reduction of conputer usage costs inm predicting
unsteady aercdynamic loadings caused by control
surface motions: Analysas and results

[EASA=CE-30091 ¥79-20072

FLEXIBILITY

Effects of wvertical tail flexabality on the
aerodynamic characteraistics of a 0.03-scale NASR
Space Shuttle Orbater at Mach numbers from 0.90
to 1.55

[AD=20623777 E79~20175

FLEXIBLE BODIES

Capabalities and applacations of a computer
program systen for @ynamic loads analyses of
fiexible azrplanes wath actaive controls /DYLOFLEX/
{ATAM 79-0783) A79-29015
The balance of flexable rotors ard their pogsable
use AN aero eRganes
[AIAR 79-7018] A795-29389
Acceleration of unbalanced flexable rotors throagh
the critical speeds
179-31388
On the balancing convergence of flexible rotors,
with special reference to asynnetXic rotoxs
A79-31390
Effective raigidity of a thin-walled beanm
A79-32051
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FLEXIBLE WIHGS
Numeraical competation of aeroelastically corrected
transenac loads
[Ax2aa 79-0766] AT9~29020
The effect of chordwase flexabaility on the lift of
a rapidly accelerated airfeoal
179-30923
PLIGET CEARACTERISTICS
Flight test techmaques for a tramsonac aircraft

K79-20997
PLIGHT CORDITIONS
Plzght effects on subsonic jet moise
{AI2A PAPER 79-0616] A79-28961

inalysis of flight effects on noise radiation from
dnal-flow coazial Jets
[AXAAR PAPER 79-0619) A179-28962

Measurements and predictaons ©of flyover and static
noise of am afterburning turbofan engine in an
F~111 airplane
[aTar 79=-7018]

FLIGHT CONTROL

Future YSTOL requarements for omnidirectiomal lowv

range airsheed

AT9=23397

A79-29480
Design development of the 727-100

A78=-29595
Flight test results --- for 727 aircraft

A79-295986

Engipeer's handbook of flaght and radio eguaipaent

of airplanes and helicopters
279-31486

Reconstructed flight control sSemsor signals via

Luenberger observers
A79-32158

Design comnsiderations for implementing dntegrated
massion-tazlored flaght control modes ---
digatal fly-by-vire and¢ the cecv y£-16 aircraft

N79=-20022
fodern dagatal flight control sSystem design for
¥I0L aircraft
[HASA-CE-159019 ]

Technzecal evaluation report onm the Flaght
Bechanies Ratel Sy¥Aposium on Stabilaty and Control
[AGARD=-AE- 134 ] K79-20139

Iurkulence sSinulation mechanizZation for Space
Shottle Orbiter dypnam:ces and control studies
[HASA=-CR~161154] H79-20174
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A new baselane for the anertial nawagataon
strapdown simulator program  Yolame 1
Introdection and sommary
[AD=-20562807]

A nev baseline for the :nertial navigation
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control-display requrrenents for the AV-8B 770L
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gurdevane and stator blade waXe of an axial flow
COhpressor
[ASME PAPER 79=-GT=-9] AT9=-3 0507
Inflvence of freely rotating irldet guide vanes on
the return flows and stable operatinyg range of
an axial flow fan
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reporct/
A79-29478
Head-up Pasplay and Weapon Axming Computer
JHUDRRAC/ system for the Sea Rarrier
R79-2989%2

in X~22% flight experiment to investigate
control~display requarements for the AV-8B ¥YTOL
axxcgraft
A79-29484
REC~-1352 get 'heads-up® research --- head~up
displays an madarr refoeling
A79=3224%



SUBJECT INDEX

control and display concepts for combat arrcraft
==~ head-up displays and helmet display saght
syster
R79-20019
HERT FLOX
H2agh heat flux actavely cooled horeycomb sandwich
structoral panel for a hypersonic aircraft
[NASA=-CR-2959] N78-20397
HEAT RESISTANT ALLOYS
Tungsten fiber reinforced PeCralY - A farst
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associated to film cooling of gas turbines
[ASHE PAPERE 79-GT7=-57] 179=-30528
Heat transfer problems in advanced gas turbanes
for naval applicatacns
[AD-R062856] R79-20121
conputerized heat-transfer and stress analysis of
wind tunnel metal throat limers
[AD-10623181 H79-20143
Pressure and thereal distrabgkions on wangs and
adjacent surfaces anduced by elevon deflections
at Mach 6
[NASA-TP-1356]
HEAT TEAESFER COEFFICIEHTS
2 two-dimensional cascade test of an sar-cooled
turbine nozzle

B79-20380

A79-30379
Deternination of heat transfer c¢oefficients around
a blade surface from temperatlire meazurements
[ASHE PAPER 79-6%4-28] A79-30515
HEAT TREATHENT
Pluxless brazing and heat treatment of a plate-fin
sandwach actively cooled panel
H79-21432
HELTCOPTER CORTROL
Survey of helacopter controlsdisplay
investigations for instrument decelerating
approach
[FASA=-TN=T78565]
HELICOPTER DESIGH
An overview of technrcal problems an helicopter
rotor loads prediction methods
[AXAR 79-0816]
Dxsplays for Aray combat aviation

F79=-20111

A79-290041

A79-29486
Study of some characteristics of helicopter rotor
operation on the bagsis of a nakerical experinment

AT9-30690
Advanced technology applied to the UH-60A and S-76
helicopters
A79~-31172

Materials and structural aspects of advanced

gas-turbape helicopter engines

[HASR-TN=-T79100] N79=-20008
3} computer arded design and fabracataon systen

adapted to the desagn of three dimensional objects

=== helicopter design

n79-20762

Interacticnal aerodynamics of the simgle rotor

helicopter confaguration. Volume 7-B:

Frequency analyses of wake split-falm data,

basic configuration wake explorations

[AD~A0632583] N79-21015
Interactronal aercdynanics of the single rotor

helicopter configuration. Volume 4P~ One=-third

octave band spectrograns of wake split-filnm

data, air ejectors with hubcaps, vings

[AD-~A063254] H79-21016
Interactional aerodynamics of the single rotor

helicopter confaguration, Volume 5: Harionic

analyses of hub wake

[AD-T8=-K0632585]

HELICOETER PERFOEBARCE

Some statistacal data ot bards! straike to aircraft

and helacopters over the terraitory of the Soviet

¥79-21017

Union
A79-2935%
Kodeling helicopter f£laght dynamics ~-~ Russaan book
379~31901
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HELICOPTEES

Observations on the dynamac stall characterastacs
of advanced helicopter rotor aarfoils
R79-20006
HRELICOPTER ERIL ROTOES
Patigue data on a variety of mon-woven glass
conposites for helicopter rotor blades

A79~-31029
& review of tail rotor design and performance
179-317170
Advanced tecknology applred to the UE-60X and S5~-76
belicopters
A79-31172

HELICOPTER WAKES
Interactional aerodynamics of the single rotor
helzgopter configuration. Volume 46z One~thdird
octave band spectrograms of wake splat-film
data, faitangs and surface devices ~-- utilaty
arreraft
[AD-2063000] H79-20074%
Interactional aercdynanics of the single rotor
helicopter configuration. TVolume 6-C:
one=third octave band spe¢irograms of wake
single f11im data, hubcaps and air ejector
wt1laty aircraft
[AD-AD62180] R79-20075
Interactional aerodynanics of the single rotor
helicopter configuration. Volume T-A
Frequency analyses of wake split-film data,
buildnp to baseline —-- utarlity axrcraft
[AD-2062639] HT9-20076
Interactional aercdynamics of the single rotor
helicopter confrguration. Volume 7C: Freguency
analyses of wake split-film data, solid hubcaps
--— qut1lity aircraft
{AP-R062640] N79-20077
Interactional aerodynamics of the single rotor
helacopter configuration. Yolume 7-D3
Freguency analyses of wake split-film data, open
hubcaps —-- utility azrcraft
[AD-2062641] N79-20078
Interactional aerodynamics of the single wotor
kelicopter configuration, volume 7-E. TFregunency
analyses of wake split-file data, air ejectors
[AD-A062590] §79-20079
Interactional aerodynamics ¢f the sipgle rotor
helicopter confaiguration., Volume 7~F*
Prequepcy analyses of wake splat-film data, adr
ejectors with hubcaps =-~- utilitary aircraft
[AD-A40562117] #79-20080
Interactional aerodynamics of the single rotor
helicopter confaguration. TVolume 7-G:
Frequency analyses of wake split-film data,
fairings and surface devices ——- atiplity arrcraft
[AD-A062642] H79-20081
Interactioral aerodynamics of the single rotor
belicopter confagurataon  Volume 4B: Qne-third
octave band spectrograms of wake splat-fala
data, basic configuration wake exploxations
{AD=-2063712] H79=-21012
Interactaonal aerodyramics of the single rotor
helaicopter configuration. Volume BA  One—third
octave band spectrograms of wake split-film
data, buildup to baselane
[AD~A063711] N79-21013
Interactional aerodynamics of the single rotor
helicopter confaiguration Volume §-D*
One-thitd octave band spectrograms of wake
splat-filn data, open hubcaps
[AD-206321473 F79-2101h
Interactional aerodynamics of the simngle rotor
helicopter confaguration. YVolume 7~B:
Frequency analyses of wake splat-faiin data,
basaic configuration wake explorations
[AD~R063243]
HELICOPTERS
Engineer’s handbook of £light and radio egquipient
of airplanes and helacopters

W79-21015

A79-31486

Interactional aerodynamic of the siangle rotor

helicopter confirgurataon. Volume 8-A:

Frequency analyses of wake sangle film data,

bumildap to baseline

[AD-A062254% ] H79-20082
Users manual for linear Time~Varyang Relicopter

Simmlationr ([Progras TYHIS)

[ NASA-CR-1590207 N79-20769



EELRETS

Interactional acrodynamsics of the single rotor
helicopter confaguration. Volume 4B  One-thard
octave band spectrograns of wake split-film
data, air ejectors
[aDp-R063653] §79-21018

Engane/arfframe/3Tive trarn dynam:c rnterface
documentation
[AD-2063237]

HELERTS

Control and dirsplay concepts for combat aircraft
——— head-up dasplays and helmet display sight
systen

H79-21047

K79=-20019
HIGE ACCELERATIOR
“he effect of chordvise flexibility on the 1ift of
a rapidly accelerated airfoal
A79-30923

HIGH FBESSURE
JT8D revised high-pressure turbine cooling and
other opter air seal program
[NASR-CE-159551]
HIGH STRENGTH STIEELS
FPuture tremds an aircraft structurzal materials
AT79-28977

N79-21076

HIGH TENIEBATURE GASES

Augmented vectored thrust emgames and the problem
of avoirding kot gas recirculation
{ASME PAPER 79~GT-10]

Hot flov testing of multiple nmozzle exhaust
eductor systems «-- ¢ooling exhaust gas from gas
turbine powered ships
[AD-A062205]

HIGH TENMPERATURE TESIS

A systen vhach uses a laser beam to contrel the
regaime of vibration tests wath turbime and
CORPEESSOT blades

A79-30508

H79-20350

A79~28638
Effectiveness of the antioxidatior additive 1onol
an jet funels

A79-291t21
Static evaluation of surface coatings for
compliant gas bearangs ain an oxidizing
atmosphere to 650 C
179-31957

HEOLE DISTRIBOTION (MECHANICS)
2irforl coolang hole plugging by c¢ombustioh gas
ampurities of the type found 1n coal deraved fuels
[HASR-TH-79076] K79-20265
Strezs intonsity analysais- Amalytical, finzte
element for surface flavs, holes
H79=20013
HOLOGEAPHIC IHTEEFEERONETRY
Possibilitres concerning the mondestructive
testing of composite materials with the aid of
holography
479-30323
HOLOGBAYHEIC SPECTROSCOPY
Holography and LDV technigues, thear status and
use in airfoil research
R79-19939
HOLOGRAPHY
Possabalaties concernang the nondestructave
testang of composate materaals wath the zad of
holegraphy
A79-30323
HEOHEYCOMB STRUCTUHRES
Haigh heat £lux actively cooled honeycomb sandwach
structural panel for a hypersomaic aarcraft
[HASA-CR-295%9] AT9-20397
Desazgn and fabrication of a radiative actavely
conled honeyconb samndwaich panel
N79-271433
HORTZONTAL TAIL SURFACES
Rircraft wake flow effect and horazontal tail buffet
--- pressure distributaon and responses of
faghter aircraft an transonic maneuvers
279-30482
HOVERIHG
Plap-lag-torsion flutter analysis of a constant
life Totor
T HASA-CR-1522807 H79-20099
HEBS
Bffect of hub and tip anmular f£lov¥ blockage on the
perforsance of a single-stage aznal-flow
COMPresSoT
[AIAR 79-7001] A79-29377
Development of linear and non=linear hib spraings
for two-bladed rotors
A79-31111

A=-28

SUBJECT IRDEX

Interactional aercdynamics of the single rotor
helacopter configurataion. Volume §-D-
One~thard octave band spectrograms of wake
split-£11ln data, open hudcaps
[AD-R053214] H79-21014

Interactional azrodynamics of the single rotor
helicopter configuration. Volume 4F One—third
octave band spectrograus of wake splat-falm
data, air ejectors with hubeaps, waings
[AD-AOB32H4] H79=21016

Interactional aerodynzmics of the single rotor
helicopter configuratien. Voluke Sz Hareronic
analyses of hub wake
[AD~78«2063285]

HOMAH FACTORS EXGINEERING

Control and dxsplay concepts for combat aliecraft
——— head-uop displays and helvet display Sight
syster

R79-21017

H79-20019
Maission sipunlation as an aid to display assesszent
~=-~ cockpirt simulators
N79-20028
BYBRID CIRCUIIS
Hybrad technology cost reduction and reliabality
isprovenent study

[AD-R062297] R79-20319
EYDRAULIC EQUIFNERT
Advanced flmnidic temperature studies
[aP-B063147] R79-20348

Lightverght hydraulic system extended endurance test

[AD-A062749] W79-20358
HYDRAULIC PLOIDS
Advanced fimadic temperature studies
[AP-A063147] R79-20348

HYDPRAULIC TEST IUNHELS
The effect of swirxl on a ramjet dump combustor

{ATAR 79-T7042] A79-29411
HYDEOCARBOR PUEL PRODUCTION
Avaiation fuels from ceal
A75-31913

HYDEOCARBCR FUGELS
Accuracy of determaination of aromatic hydrocarbon
content in jet fmels by the sulfuric acid method

A79-29120

HYDROBLASTICITY
Aerohydroelastic opening of a shell in unsteady flow
179-29151

HYDROGEN EHGIBES
Inatial waind tenmnel tests at Nach § and 7 of a
hydrogen-burning, airframe-integrated serampjet
[ATAr 79=-7045] AT9=-29013
HYPERSORIC ATRCEAFT
Creep calculation for thin-walled structures
operating under unsteady heatling and loadang
condrtrons
R79-320046
High heat flux actively cooled honeyconmd sandwich
structural panel for a hypersonic alxcraft
[BASA-CR-295%] B79-20397
Recent Advances in Structures for Hypersonic
Flight, part T ——- conferences
[ BASA-CP-2065-PT-1] H79-21422
dypecscnac structures+ An aerodymamicist's
perspective, or one man's dream s another nan's

naghtnare
"79-21423

Recent advances in convectively cooled engane and
airframe structures for hypersonic £laght
N79-21425
Desagn and apalysas of a scramjet engine ---
regenerative cooled and airframe-integrated

B79-21426
Advanced fabrication technzgques for cocled engine
structures
H79-214928

Desigh and fabrication of a skin stiringer discrete
tobe actaively cooled structural panel
E79-21430
Desagn and aralysas of a plate-~fin sandwich
actaively cooled structural panel
K79-21831
Desagn and fabracation of a radiatave actaively
cooled honeycorb sandwich panel
R79-21433

Radiatave, actively cooled panel tests results
N79-21434



SUBJECT IRDEX

HYPERSOREIC PLIGHT
Recent Advances 1in Structures for Hypersonic
Flight, part 2
[ FASA-CP-2065~PT-2]
Structures and TPS for the WOFPRF/HITID

®7%-21835

¥79=21438
HYEERSONIC FPLOW
Parabolized Wavier-S5tokes solutions for hypersonfﬁ%
viscous flows over blunt cones at large amngles
of attack
AT9-29806
HYPERSONIC HEAT TRANSFER
Correlation of predicted and measured thermal
stresses on an advanced aircraft stzucture with
similar paterials

[ NASA-TN-T72862] F79-20989
HYPBRSONRIC VERAICLES
Marfrane-antegrated propulsion system for
hypersonic cruise vehicles
N79-21420

HYPERVELOCITY IMNFPACT
Analysis of hagh velocaty aimpact on hybrad
wonposrte fan blades

[BRSA-TH-79133] H79-20398

ICE FORMATIOR
Icang testang in the large Modane wind-tunnel on
full-scale and reduced scale models
[¥ASA-TH-75373)
IMAGERY
Methods for the validation of synthesaized aimages
an vasuoal flaght simulataon —-~ space perception
durang landang approach
R79-20021

®79-20102

INFACT LOADS
HugoRriot pressure loading in soft body impacts ~-—-—
of aircraft
[AIAR T79-0782] A79-29026
Large plastic deformation analysis of iepulsavely
loaded curved frames
[AIAA 79-0784]
INPACT BRESISTAHCE
Rain—erosaon resastant materzals ap air and space
travel
[ RAE-LIB-TRAKS-2003]
IMPACT STRERGTH
USAF bird impact resistant windshield technoloegy
progran

179-29028

R79-21201

AT9-29366
IMPACT TESTS
WASA/FAL general aviation crash dynam:ics program —
A status report
[AIzA 79-07807
Analysis of hagh velocity ampact on hybrad
composite fan blades
[FASA=TE~T79133]
INPURITXES
Barfoil coclang hole pludging by combustion gas
anpurities ¢f the type found an ¢oal derived fuels
[FASA-TX-79076] R79-20265
IN-PLIGHT NMORITORING
Hew tezt concepts and their amnfluence on maintenance
[DGLR 79-022] AT9-31949
ITn-flight three-dinmensional boundary layer and
wake measurerents from a swept supercritical wang
H79-20002
beternrnatiorn of stabirlaty and@ control parameters
of a light airplane from flight data usang tvo
estainmation methods ——- equation error and
paxamer likelihood methods
[ HASA-TP-1306 ]
INCONERESSIBLE BOUEDARY LAYER
Considerations regarding velocity distrabution and
wall friction 1n anconpressible axisymmetric
turbulent boundary layers with transverse
corvatare

A79-29024

n79-20398

H79-20071

A79-29694
INCOMPRESSIBLE FIOW
An extensaon of the classical cascade nmodel to a
30 model for blade-hub and bYlade-casing
anteraction - Experiments and calculations
[AXAA 79-7029] R79-29501
INBRETIAL GUIDANCE
oOperational and regulatory guestions xelated to
anertial systems
A749-29759

A-29

INSPECTION

2he Impact of Integrated Guadance and Control
Technology on Weapons Systems Design
[ ASARD-CP-257] F79-20009

Global positiohing systen tactical massile guidance

N79-206013
INERTIAL NAVIGATION

Qperaticnal and zegnlatory gquestions related to

inertial systems

179-29759
Techhological evolution of airertial navigation for
aircraft
A79-29760
Inertzal pavaigataon — A historical account with a
descraiption of a rodern systen
37929762
A nev baselipe for the inertial npavigation
strapdown simulator progran. Voluze 1°
Introduction and sunmary
[AD=-2062807] R79-21037
A new baseline for the rnertial navigataon
strapdown s:imulator program. Volume 2
apalytical developuent
[AD=-A052808] N79=-21038
i new baseline for the inertial navigation
strapdown simulator progran. Velume 3: Progran
and descriptaon and users gmude
[AD-A062809] R79-21039
A new baselrine for the inertial navigation
strapdown simulater prograe. Volane i+ Prograns
lastings
[AD-R062810] N79-21080

INERTIAL REFERERCE SYSTEANS
Preliminary feasabrlity assessment of
Multi-function Inertial) Reference Bssembly (MIRA)
~~= using the F-15 and a transport aircraft
H79=20017
INPLURECE COBFFICIEEI
i refained prediction method for supersonic
unsteady aerodynamnics with AIC partition scheme
we= Aerodynatle Influence Cocfficient
[aXAR 79-0770]
INFORMATIOR SYSTRHES
Dagatal Avionics Information System /DAIS/ and
Advanced Integrated Display System /AIDS/
cockpit prograns

A79-29023

AT9-28485
Informataion systems in cavil aviation
A79-29973
Digital Avionics Informations System (DAIS) serizal
Inputs/Qutput (I/0) exercise
[AD-20626H6]
IRLE® FLOW
Bffects of inlet distortaions on a mnlti-stage
conpressor =-—— tramnsonic flov pressire distortion
[AZRA 79-7003] A79-29379
Aar—-inliet engaine matching problems of a jet aarcraft
CATAX 79-7004] 179-2%380
Diffusers for supersonic intakes ~ The dependence
of conacal daffuser performance on inlet flow
condztiens
[ATIAR 79-7027] A79-29399
Study of mean- and turbulent-velocity fields 1n a
largse-scale turbane-vane passage
[ ASHE PAPER 79--6%-33] A79-30519
The effects of coolant air anlet conditions on the
£low regime between a turbime dask and ats casing
[ ASME PAFER 79~GT=35] A79-30520
Lerodynamics of engine air intakes

N79-21048

379-30582
Onsteady effects of circamierential pressure
distorted inlet flovws 1n COMpLesSSors
[AD-20625507
IHLET FOZZILES
Asymmetric distortion gemeration in a variable
helght anmulns === for compressor inlet flow
[AZAR 79-7002] A79~29378
An approach to optimum subsor:rc inlet design
[ASXE PAPER 79-GT-51] A79-30527
IREOT/O0TEOT ROOTINES
YORTAB = A data-tablet method of developing input
data for the VORLAX program
[ NASA-~CR-159026 ] H79-20787
prgaital Avionmrics Informations System (DAIS) seraal
Input/Ontput [I/0) exercise
[AD-RAOG2646]
IASPECTION
Detertaination of inspectaicn intervals for aircraft
structures on the basis of fracture mechanies
[DELE 79-027%] AT9~-31908

H79-20123

H79-21048



IRSTALLIHG

INSTALLIRS
2xrhorne fiber opties manufacturing technology.
Rircraft ipstallation processes
[AP-2062683]
IHSTRUMENT AFPROACH
Survey of helicopter control/display
investigations for instrument deceleratang
appreach
[WASA-TE-78565]
INTAKE SYSTEHS
2 study of anlat conditions for three-dimensional
transonic comnpressor flows
[AD-AD62688] W79-20086
Application of fanrte element technigues an
predictang the acoustic properties of turhofan
inlets

W79-20303

A79-20111

R79-20831
INTEGRATED CIRCYITS
Hybrad packagang of xntegrated circaits for engane
controls =-- jet einges

{AD-2062125] N19=-20326
INTERYERQNETEY
L saeple method of adaptang a wind tammel
Schlierett systen for anterfercaetry
[ ARL-RERO-ROTE-378]) H79-21098

IHETERNATIORAL COOPEEATION
Aarcraft engine emissions are under contimmang
surveillance
A79-30581
INTERNATIONAL LAW
Problemas ©of axrports in the vaicanity of foreagn
states
~ A79-30900
Wake tnrbulence and the Jumbo jets - Rhose
responsabilaty, pilot or controller
A79-30943
INTERPOLATION
Application of a factorial ainterpolation method to
the analytical designing of aircraft landing gears
A79~32052
INYISCID FLOW
Axaal-flov compressoxr turning angle and loss by
irviscid-vascous interaction blade-to-klade
conputation
[ASHE PAPER 79-GT-5] A79-30504
A calculataion procedure for three-dimensaonal,
tipe-dependent, 1nviscid, compressible f£low
through turbomachkine blades of any gecuetry
AT9-31247
Yiscols~ipnviscad flow matching- Humerzcal method
and applications to two-dimemsional, transonic
and supersonic flows
NT79-20977
IRON ALLOYS
Tungsten fiber reinforced FeCrAlY - L farst
generation composite turbine blade material
A79-30397
ISOTEQOPIC TURBULEHCE
Turbulence simulation mechanxzation for Space
Shattle Orbater dynamics and control studies
\[uasn—cn-151194} H79-20178
J-85 ENGINE

i new technigque to compute anstalled jet engaine
thrust - Applicatrons to traimming for econmomaic
and operatjiopal benefits
[ATAR 79-7010]

JET ATRCERAPT
Bardstrike hazards to turbine-powered aircraft
A79-29353
Bird strike on medium/large cival fan enganes
A79-29364

Air-iplet engine matching problems of a jet aarcraft
CATIAMR 79-70047 A79-29380

Fake turbulence and the jumbo jets - Whose
responsabiiity, pilot or controller

A79-29385

A79-30943
fircraft energy effaciency lamanar flow control
glove f£l:ght concepteal desigr study

[FasA-1H-80058] H79-20100
Optimum cruase perxformance
[2D=-2062607] N79=-20107

JET AIRCRAFI AQISE
Jet mizing noise — Conparison of measurement and
theory

[ATa2 PAPER 79-9570]) A79-28950
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SUBJECT INDEX

Tateral noise-attenuation results from flyovers of
three transport aircraft
[AIAR PAPRER 79~0651] A79-28966
Tvin jet noase shielding for a SepPersonic CLuase
vehicle
[AIAAR PAPER 79-0670] A79-28971
Measurewents and predactions of flyover and statac
«» norse of an afterburning turbofamn engaine an an
~  PF-111 aarplane
[AIAR 79-7018) AT79-29391
Requiremgnts and major decision outline - Total
pProgram
AT9-29593
Rffects of georetric and f£low-freld variables on
inverted-velocity-profile coaxial jet noise ---
nozzle geometry
THASA-TH~79095] R79-20830
Preliminary noise tradeoff study of a mach 2 7
ertise aircraft
[FASA-TH-T78732] H79=-21868
Noise and performance ¢alibratlon study of a Mach
2.2 Supersomic ©rulse aircraft
[AASA-TN-800483]
JET BEEGINE PUBLS
Accuracy of determination of aromatic hydrocarbon
content in jJet fuels by the sulfuric acid method
A79-28120
Bffectiveness of the antioxadation additave aomol
an Jet fuels

H79-21869

A79-29121
Heasureaent of emulsion water content 1n aviation
fuels
A79-29122
Effect of broadened-specification fuels on
arrcraft engines and fuel systeas
[ATZX 79-70087] A79-29333.

Testing to assess the affect of degraded fuel
specifications on the cold start abilaty of a
T63=A=700 engimne
[AIAR 79-7009] A79-29384

Humerical modelling of the combustion of fuel
SpPrays in three damensaonal can combustors
[ATIA2 79-T70227] A19-29395

Brgh-freezing-point fuels used for aviation
turbine engines
[15ME PAPER 79-6T-141] A79-30555

Prospects for reducaing the fuel congsumption of
c1vil aircraft

A73-31911

Avzation fuoels from ceal

AT9-31913

Parametric performance of a torbojet engare

conbustor using jet A and A diesel fuel

[AASA-TK~-T2089] N79=-20114
Some aspects of aircraft jet engane fuels
[HASA-TE-753951 R79-20264

JET ENGIRES
Bird strikes to tramsport arrcraft jet emngines
AT9-22365

Air-anlet enqgine matching problems of a jet arrcraft

[AIAM 79-T70047] - L79-29380
A mew technigune to compunte installed -jet enginme

thxust — Applications to trimmrng for economic

and operational benefits

[ATAR 79-7010] 179-29335
L thermodymamic investirgation of the mixer for

no1se rednction based on the work availability

function 'exerxgy’ ——- of bypass jet engine gas

turbhzne

{aTa2 79-7017] A79=29390
Jet dascharge coeffacaent through openings for

parallel €£low

CATAZ 79-T70507] r79-29418
JTBD and JT9b jet endane perfortance aimprovement

program. Tazk 1+ Feasibility analysis

{ HASA-CR-1594u49] n79-20116
Hybrad packagang of integrated circuaits for engine

contepls --- Jjet einges

{AD-2062125] n79-20326
CFE jet engine performance improvement program

Task 1- Feasibility analysas

[ HASA-CR-T159450] H79-21074
Low efficiency control measnres for -et engine

test celly

[AD-2062665] R79=-21078
Cold weather environmental ground starting test

using JPT-8 an Eglin clazatic chapber

[AD-R063377] n79-21222



SUBJECT INDEX

JET EIHAUST
A jet gexhaust noase predaction procedure for
inverted velocity profile coanmular neozzles
[AZa3 PAPRE 79-0633) A79-28560
Jet dascharge coefficient through openings for
parallel flow
[A¥AR 79-7050] A79-29418
The Advanced Low-Emassions Catalytac-Combustor
Progran: Phase I -~ Descraption amd status --—-
for aircraft gas turbine enganes

[ASHNE PAPER 79-Gr-192] A79-~-30557
JET ¥YLOW
Flaght effects on subsonic jet noise
[2I22 PAPER 79~0616] 179~28961

Analysas of flaght effects on noise radiation from
dual-flow coaxxal jets
{AZIAR PAPER 79-0619] AT9-28962
The effect of slot confaguration and arrangement
on tbe characterastics of jet flow

[HAL-TN=-195] A79-30377
JET INPINGEMENT
Beasurements in a large angle obligue jet
inpingenent f£low
[HASA-CR-158385] N79-20342

JET KIXIHG PLOW
Jet mixing norse - Cconparison of peasurement and
theory
{AIAA PAEEE T79=0570] AT9-28954
Conputer—arded desagn study of hypermixang nozzles

[AD-A062374] H79-20122
JET WOZZLES
Gas flew in nozzles -—-- Russian bhook
A79-32025
JET THRUST

A nev technigue to compute installed Jjet engine
thrust - Applications to trimeing for economzc
and operatiomal benefats

[AIAA 79-7010] 279~ 29385
JOURNAL BEARINGS
Static evaluation of surface coatings for
conpliant gas bearings in an oxidizing
atmosphere ta 650 C
A79-31957

Stability and unbalance response of centrally
preloaded rotors moonted an jourpal and squeeZe
filn bearings

179~32085
JP=-8§ JET FUEL

Cold weather environmental gromzd startaing test
using JPFP=8 rm Eglin climatrc chawher
[AD-A063377]

Jp-8 JET FUEL

Cold weather environmental ground starting test
using JET=-8 1n Eglin clamatic chamber
[AD=R063377]

KUTTA-JOUROWSKI CONDITION
The wing sectron theory of Kutta and Zhukowski

AT79-29701
L-1011 AIRCEAFT
azxrplane dynamic wheel loads durinyg ground
paneuvering —-~ cosputer prograem for L-1011
airceraft
[AT2A 79-073%9] A79-29011
Design, development, and testxng of an actave
£flutter mnargin augmentation syster for a
conmercial transport airplane
[ATI2A 78-0790] AT9=-29030
Reconstructed £light control sepser signals vaa
Imenberger observers

N79-21222

n79-21222

A79-32158
LARINAR BOUFDARY LAYER
Goertler vortices in the nonlinear regiom ——-
wnsteadiness development and onset an blowdown
wind tunnels
A79-29634
Inproved prediction of laminar leading edge
separation
n79-20050
Study of the application of suaperplastically
formed and daffusaon bonded {SPP/DC} +tatanium
structure to laminar flow contral (LFC} wing
design

[HASA-CE-158979] n79-20070
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LEAR JET AIBCRAFT

Aircraft epergy efficiency lamrner flow control
glove flight conceptual desaign study
[NASR-TN-80054 ]

LANTHAR PLOW

Numerical methods an lamaipar and turbuleat flow;
Brgoweedaings of the Farst Inmtermational
Conference, University College of Swansea,
Swansea, Wales, Jaly 17-21, 1978

H19-20100

279-29801
Studies of self streanlaining wand tunnel real and
amaginary flouws
R7T9-20142
Senmidarect compntation of three-dzzmensional
viscous flows over suctior holes 1np lamipar flow
control surfaces
[HASA~CR=159017] H73=-21005
Bvaluation of laminar flow control syste=m concepts
for subsonic cemmercial transport aircraft
[RASA-CR-158998] H79-21043
LABRD USE
parport project Munach II - Aspects on the
econonmic utilization of the arrport area under
considerationr of the bird strike problem
AT79-29357
LARPLIEG GERR
Applrcation of a factoraial interpolatzron method to
the analytical designing of aircraft lapdang gears
179-32052
Landairyg gear overhaul survey
AT9-32292
LARDIHG LOADS
Shap motion effects on landing aimpact loads =---
¥/5705% landing on aircraft carraer
[AZAN 79-07827
TAHDINS SIKOLATION
¥/STOL all weather HUD landing simnlation /Statas
report/

A79-29018

279-29478
LAPLACE TRARSFORMATION
Applzcations of laplace transform methods to
airfoil motion and stabality calculatioms
[AI2N 79-0772] A79-29050
IARGE SCALE XHTEGRATION
The Impact 0f Integrated Guidance and Control
Technology on Weapons Systems Design
[ AGARD-CP-257]
LASER APPLICATIORS
A systen which uses a laser deam to centrol the
regane of vibratior tests with torbine and
compressor blades

H79-20009

A79-~28638
LASERE DOPPLER VELOCIMETERS
Applacation of the laser velocimeter to axrfoal
research
R79-19997
Holegraphy and LDV techamigues, their status and
nse 1n aarfoil research
H79-19899
LASER GUIDARCE
F-16 advanced electro-optical pod fireld-of-view
simulation =ztudy —-— task complexity durang
laser guided weapons delivery
- [2D-2063530]
LASERS
Fluad mechanical refractrng gas prism and
aerodynamics of E - bean sustaaned discharge in
supersonic flow, both applicable to laser
technology

H79-21050

[AD-A062390] W79-20374%
3 sanple method of adaptang a wind tupnel

Schlieren system foxr rnterferometry

[ ARL-AERD-WOTE-~378] W79-21098

LEADING EDGE SLATS
Optimization of multi-element airforls for maximum
J2£%
R79-2004%
LEADIRG EDGES
Vasualization of the separatzon and subseguent
transition near the leadang edge of airfoils
N79-19995
Iaproved predaction of laminar leadang edge
separation
N79-20050
LEAR JET RIRCRAFT
Electromagnetic c¢ouplang analysis of a learjet
aiTeraft

TAD-AOG2490] K798-20311



LEAST SQUARES BETHOD

LEaST SOUARES mETEOD
B/-1/ least sguares ttiethod for the NWavier-Stokes
eguations === numeracal simulatzon of separated
viscons flows around wings and airfoils
A79-29808%
LEGAL LIABILITY
Responsibilities of Premch arr traffic control
_ A79=-30933
Wake turbulence and the jumho jets - Whose
respoasibilaty, pilot or controller
A79-30943
LIFE CYCLE COSTS
R technigne for engane maintenance cost forecastaing
[AIRX 79=T7007] 179=29382
LIFT
EBffect of chordwise Eorces and deformations and
deformations due to steady 1ift on ving Elutter
[AZAR 79-0794] A79-29037
The developaent of hagh 1ift, single-component
airfoil sections
A79-30922
The effect of chordwise flexabil:ty on the 1xft of
a rapadly accelerated airfoal

179-30923
Optinization of multi-elenment airfoils for marimun
11ft
R79-20044

Lift systenm induced aerodypazmacs of V/STOL
airrcraft in g moving deck enviponment. Volume
2. Static and dynamic jet-induced force and
aonent data
[2D-2062097]

LIPT DEVICES

Hethod for studying experaimentally the aercdyramac
xnterference of spall secondary stractures with
a 1iftang surface

R79-20084

379~29096
ITPTING EOTORBS
Flap-lag-torsaiop flutter analysis of a constant
life rotor
{ HASA-CR-152244 )
LIGHT AIRCRAFT
Determanation of stability and control paramseters
of a light airplane from flight data using two

F79-20099

estaivataion methods --- eguation error and
naximnen likelrhood nethods
[ NASA=-TE=-1306) W79=-20071

LIGHT EMITTING DIODES
Interactive macroprogramsalble control dasplay unit
SINP CDU/ ——— LEDS in arrerafit cockpits

A79-29477
LIGHT SODRCES
1 simple method of adaptang a wind tunnel
Schlieren system for interferometry
[ARL-AERO-HOTE-373] §79-21098

LYIGHTRIEG
Analysas and ealezlatiens of lightning
xnteractions wvaith aircraft electracal carcuits
[AD-R062606] w79~20108
LINEAR EQUATIORS
Linearization in the recursive astampation of
navigation parameters
A79-28608
LINEAR SYSTENS
Modeling the sensatavity of a linear system to a
decrease in 1ts order by the method of
anfinitesinzl transformation in the problen of
yawv control

RA79=~32040
LIFLKGS
Acoustic duct laner optimizataon usang fanite
glemcnts
[AIAX PAPER 79-0662) 17928967

Analytzcal design of a contoured wind-tunnel liner
foxr supercritical testing

¥?19~19993
LOW COST
Low cost expendable engame
LAD-10628640 ] H79-~20125
1I0W SPEED
approximate apalysis of strake wangs at low speeis
A79~-30608

Section drag coefficients from pressure probe
transverses of a ving wake at low speeds

F79--20000
Plaght test technigues for low speed airfoil
evaluation
7920001

A-32

SUBJIECT YHDEX

Low speed airfoil design and amalys:is
R79-20036
L new flow model for highly separated airfoal
flows at Low sSpeeds
N79-20053
10W SPEED WIND TURHELS
Goertler vortices in the nonlinear regionr ---
unsteadiness developnent and onset in blewdown
vind tunnels
279-29684
Inprovenent of £low gualzty at the Oniversaty of
Hashaington low speed wind tunnel
{ATA2-PRAPER-T7B-815] H79-20181
10W TEMPERATUEE
Sumrary of applied research programs being
condaucted on miniature turbomachines £or
Prodncing cryogenac temperatures operating on
gas bearings turbo conpressors and expanders
utilizang helrum apd mitrogen as working fluids
A79-21072
I0W ¥ISIBILITY
Sea Harrier night ard low vasabality approach
developuent
A79-29183
LUBRICATIRG OILS
Method of determining precipitates formed .during
use and storage of synthetic onpls --- for
superscui¢ aircraft gas turbine enganes

M

MAGHETOHYDRODYNAMIC FLOW
The determination of parameters of a chexically
active magnetogasdynamic medaum in the proxaimty
of a wave, IT

A79-29124

1 AT9-287T11
BAGHETOHYDRODYHAMIC WAVES
The determination of paraseters of a chepacally
active magnetogasdynam:ic medaum in the proxamaty
of a wave. II
A79-28721
BAR BACHINE SYSTENS
Interactaive mrcroprogrammable contrel display unat
/INP CDOQ/ =~- LEDs in aarcraft cockpits
A79=-29477
Design benefits from V/5T0L control/display
simulation progranm at Lockheed
RAT9-29479

A computer aided design and fabrication system
adapted to the design of three Armensional objects
==~ helicopter design

W79-20762
BAFAGERENT PLAHNNING

Fundamental problems and methods for improvang

systens for plannang the development of caval

aviation
AT9=-29772
Considerations in local administratior of airports
in canada
A79-30941

EAMGAL CONTROL
A welocity vectoer control system anqgrented with
darect 1a1ft control --- stability augmentataion
using nanaal centrol
[ HASA-CASE-LAR~12268-1] H79-20136
BAHOFACTORING
Axrborne fiber optics smanufacturing techrology.
Mireraft 1nstallation processes
[AD~-A0G2683]
BAFES
Electronzc¢ maps for tomorrov's caogkpats --- for
terrain navigatzon

w79-20303

AT79-29734
MARKEY RESEARCH
Study of foture world markets for agricultural
arrcraft
[ FASA-CR-1589371]
BARKRTIEG
Additional analyses of air carried load factors
and competitlon
[EB-289577/9] H18-21032
MASS PLOW RATE
X generalized 'capacaty-pressere-rotatiopal
velocity" equation for axial turbames

H79-21000

AT79-28718



SUBJECT INDBX

NATBRIALS TESTS
Current work in materials and

agthods-of-construction researgh --- ¢omposite
and ceramic materials for aerospace systens
a79-29591

SATHENATICAL NODELS
Acoustic duct liner optimrzation usimg fainate
elements
[ATAR PAPER 79-0662] A79-28967
Hugonrot pressure leadrng in soft body impacts ---
of airgraft
[AIAR 79-0782] 379-29026
Nuperical mrodelling of the combustzon of fuel
sSprays in three daimensromal can combustors
[AXha 79-70227] 179-29385
Mathenatical medel and stabilaity of a hydraulae
servadrzve with a flpadac throttle governor
A79=32027
R basic probler an the analytacal designaing of
aircraft gas turbine engines. I
A79-32036
H¥odeling the sensatavity of a linear system to a
decrease in its order by the method of
infinitesinal transformaticon in the problem of
vaw control
AT9=-320040
& caonputer model for determiping weapon release
parameters for a helacopter ap mon-accelerated
flzght
EAD=-2062155] N79-20106
Steady state behavicur of a cable used for
suspending a sonar body from a helacopter
[ ARL/ABRO~BEPT-149] Hn79-20800
BAYINUE LIKELIHOOD ESTINMATES
Determipation of stability and control parameters
of a light aarplape from flight data usang two

estinataon methods —--- equation error and
maxairun likelaikood nethods
T NASA=TE=-71306] N79-20071

Stabilaty and control deravative estimates
obtarned from £light data for the Beech 99
aircraft
[RASA~TH~T72863] N79=-20134
Determaination of the stabilaty ard control
deravatives for the varaable-respoase research
arrcraft using a modified maxamuit likelaihood
estrnator
[AD-A063270] R79-21082
ECDONRELY. DOUGLAS ATRCEAFT
Tuo versions of the P-18 in hot conpetataion
K79-31237
KEASURING ENSTHUMEBNTS
AGARD flight test imstrumentation series. Volume
9  Aeroelastac flight test techpigues and
anstronentataion
{AGARD-AG-160-Y0L-9] R79-20138
NMECHARICAL DRIVES
Pngrnefairframesdrive traan dynamic anterface
docanentation
[AD~R063237] n79=-21047
HECHANTCAL PHOPEBRTIES
Bvaluatzon of an advanced directionally solidxfaed
ganma/gampma®-alpha Mo eutectac alloy
[ HASA-CR-159816] 079-20222
MENBRANE STRUCIUERES
calculation of wings of variable sweep
A79-32047
EETAL FPATIGUE
Fatigune crack propagation rate at low delta=-K of
tvo alumipum sheet alloys, 2024-T3 and 7075-16

A79-28885
Fracture ~-- stress intensity and metal fatague an
aircrafit structures
H79-20811

METAL FIBERS
Tengsten faber reainforced FeCrAlY - A farst
generation compposite turbine blade nmateraial
A79-30397
METAL MATRIXI COBPOSITES
Tupgsten frber rexnforced FeCrAlY - A farst
generation copposirte tnrbane blade naterial
AT79-30397
METAL SHEETS
Fatigue crack propagation rate at low delta-K of
two aluminum sheet alloys, 2028-T3 and 7075-T6&
A79-28885
The effect of sheet edge workaing om the fatigune
life onder flaght-saimulataion loadang
[ NLE-TR-77095-0] N79-21449
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BISSILB CONEONERTS

HETAL SURFACES
Electrzfacation of woven and fila pmaterials
AT9-32042
surface finashing --- adhesive bonding of plastic
faln to metal airfoir surfaces
[ FASA-CASE-NSC-12631-3] n79-21183
HETBOROLOGICAY. TARAMBTERS
Automating prevailing vasibilaty -=- aairport
videograph sensor assesszents

47931888
EETHODOLOGY
Plight test technigues for a transoaic aarcraft
§79-20997
BICHIGAN

Aircraft accadent report- TWorth Central Axrlines,
Inc., Convair 580, N4825C, Kalamazooa Nunicipal
Airport, Kalamazoo, Michigan, Jaly 25, 1978
[ FTSB-AAR-79-4] H79-20090

BICROCOEFOIERS
Computers on the airlaner flight deck
AT9-31157
MICROELECTEONICS

Hybrad technology cost reduction and relaabalaity
i=provencht study
[AD~-R062287] R79-2031%

NICROBPROGEARMING

Interactave microprogramnable control display umat

/ISP CDU/ —-— LEDs ip axircraft cockpits
A79=-29477
MICROSTRIP TRAESHISSIOW LIRES
A noldel for calculating the radazation field of
microstrap antennas
r79-28422
BIDAIR COLLISTIONS
HASK says FAA nnderstates air crash risk
AFI9=-32240
BILITARY AIECRAFT

Inertial navigation - A hastorical account wath a

descraiption of a modern system

A79-29762
Yery large vehicles - To be or -—- axrcraft design
concepts
A7%=-30484
large-vehicle concepts ——— zakcrlafi design
A79-30485
Tactacal prlotless aircraft - Do they really have
a fFuture
A79-31236

Lirborpe fiber optics manufacturing technoleogy.
hireraft ainstallation processes
[ AD=-2062683] N79~20303
BILITARY AVIATION
Displays for Army cosbat avaataon
AT9-29048B6
The new P3C Oraon aircraft with the RAAF
A79-32231
HILXTARY HELICOPTERS
¢rash sinvlation of composite and alumrhih
helicopter fuselages using a finite-element

progran

[AIRA 79-0781] A79-29025
Advanced technology applaed to the UH-60A and 5-76

helicapters

A79-31172
A computer nodel for determining weapon release
parameters for a helicopter im non-accelerated
£laght
[AD-R062155] H79=20106
BILITARY OPRBREATIONS
Target marker placesent for dive-toss deliveries
wath waings non-level
BY9-20023
EILITARY TRECHHOLOGY
Changang criterza 2n mailatary aircraft desagn /The
67th Railbur and Orvalle Wright Memorial Lecture/

179=-28032
Electronic naps for tomorrow's cockpits --- for
terrain navigation
173-29739

Inertial navzgation - A historical account with a
description of a modern system
AT9-29762
AISSILE CORRQOWENRIS
Raan-ercsion resistant material= in air and space
travel
[RAB-LIB=-TRA®S=2003] F79=21201



BISSILE CORPIGORATIONS

HISSILE CORFIGURATIUHS
Bumblebee progran. Aerodynamic data. Part T:
Supersonac £low field, pressure field, and panel
load data for valadataon of computational methods
[HASA-CRB-311L] n7e-21009
MISSILE COMTROL
Global posationing system tactical massaile guadance

R79-20013
EISSILES
Structures for hypersonic airbreathing tactaical
mssiles

179-21437
BEISSIOR PLAHRING
WSEG* 1A seddented 81s810n analysis prograr for
low and high speed aircraft. Volume 3@
Denonstration problems
[HASA-CH-2800]
MODAL RESPONSE
Structural parameter identificaticn from measured
¥ibration data —--- for dagatal sisulation of
multiple shaker test
[AIrn 79-0829] A79-29045
HODENS
Estisate of the noise i1mmunity of a double-FSK
moder 1n communications channels wath fadipg =--
for short wave aireraft communicatron

179-21001

A79-31691
ROISTORE CONTERT
¥easurepent of emulsion water content in avaiation
fuels
AT9-29122
Envaironeental synergaisx and simglation 1n resan
patrix composites --~ under airfreld humidaty
and tenperature conditions
AT9-30011
HONITORS
A critical-review of performance monitoring
systems on the basis of the experience obtained
from routine applications --- for aircraft engines
[AZAA 79-T006] AT9-29381
HRCA AIRCHAPT
Determanataon of ipspection intervals for aarcraft
structures on the basas of fracture amechanics
[DGLR 79-021] ATS9-31948
Hew test concepis and thear anfiuence ¢n maantenmance
{DGLE 79-0227] AT9-31949
BUELTIPHASE FLOW
Esassion sample probe imvestigation of a maxed
£low TF30 turbofan engrne
[FAR-NR-T78-33
HASA PEOGERAS
HASA/FAL general aviation crashk dynamics program -
A status report
[AZA2 79-07801 AT79~2902Y
verifacatzon and validation of the FASA Termipal
Configured Vebaclets /TCY¥/ Wand Analysas progran
using real-tare digartal sinvlation

RT9-20115

AT79-29900
A NASX aimataatzve for genreral aviation -~ The
general aviation airfoil desaign and analysas

secvace
A79-31613
The HASA Adircraft Energy Bfficiency program
A79-31912
tUp and away with QSRR --- Quiet Short-haul
Besearch Raircraft
at9-32241
NASA research objectives and roles
®79-20031
Langley airfoil-research progran
H79~20032

Overview of two-dimensioral axrfoal resgarch at
ires Research Center
R79-20033
Tests of BAS1 ceraaic thermal barrier coating for
gas-turbine enganes

[FASA-TA-T791167] H79-20118
Beperalizatzon of analytaeal tools for

helicopter-rotor arrfarls

[ HASR-CRE-1583807 H79-21011
OzZone Contaminpatioen ain Aircraft Cabans

[ FASA-CP=-20667 H79-21021
Ozope contamiration in aircraft cabims:

gbdectaives and approach

N79-27022
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SUBJECT INDEX

Recommendations of the panels: Panel on 1n-flight
neasurerents
H79-21023
Recommendations of the panels: ©Panel on f£laght
planning to avoad hagh ozone
H79-21028
Ozone Contamination in dircraft Cabins  Sumpary
of recommendations
H79-21026
Ozone Contamamatior 2an Aareraft Cabains: Post
workshop review of recoamendations
H79-+21027
Ozone Contamination ap Aireraft Cabins. Appendax
A Ozone toxicaty
H79-21028
Ozore Contamination in Aircraft Cabins. Appendix
B: Overview papers. In-flight measurements
H79-21029
Ozone Contamaination an Rircraft Cabins. Appendix
B+ Overvaevw papers. Flright 8 planning to avoad
high ozone
H79-21030
Ozone Contamination in Aircraft Cabinss Appendix
B: Overview papers. 0Ozone destructior technigues

H79-21031
NASTEAN
Analysis of hagh velocity impact on hybrad
composite fan blades
[ HASA-TH=-79133] H79-20398

inalysas of aircraft structure usaing applied
fracture mechanics
R79-20419
Correlation of predicted and measured therwal
stresses on an advanced aircraft strocture with
simriar saterials
[ NASA-TH-72862]
HATTONAL AVIATIOH SYSTEN
Consideratiors in local adminastration of arrports
in Canada

R79-2098%

A79-30541
EAVIER-STOKES EQUATIOR
0/-1/ least sgquares nethod Lor the Wavaer-Stokes
eguations --- numerzcal simulataon of separated
wiscous flows arcund wamgs and airfoals
B79-29804
fagabolized Navier—Stokes solutions for hypersonic
vascous flows over blunt comes at large angles
of attack
R79-29806
Auneracal solutzon of a body-propelier combzmation
flow ancludang swarl and comparxsons ¥ath data
ATS-30474
Prospects for computing airfoil asrodynamics waith
Reynolds averzged Navier-Stokes codes
N79-20038
Humeracal selution of the Wavier-Stokes eguations
for arbitrary two-d:isensional multi-element

aarfoils
H79-200481
RAVIGATION AIDS
GPS = A universal mnavigation aid
A79-289B0

Dynam:c simzlation of a mRultr-sensor communrcation
anpd navigation system =--- conputer progranm
veraification

W79-20026
FEAVIGATIOR THSTRUEEHTS

Lrpearazation in the recursive ecstimation of

navagataion paraneters
A79-28604
HAVY

Reat transfer problems an advanced gas turbines

for maval applacations

[AD-R062866] R79-20121
HEAR WAKES
torputation of torbnlent mear wake for asyametrac
airfoils
[FASA-TA-T8581] n71e-20061

FICKEL ALLOXS
Ain orxide daspersion strengthered alloy for gas
turbine blade=s
[ ¥ASA-TH-T9088] n79-20180
lerospace stroctural metals handbook. Volume 5,
stpplesent T1: NHonferrous alloys

[AD-A062553] H79-20228



SUBJECT IRDEX

NOISE GERBRATORS
Effects of geometric and f£low-field wvariables on
inverted-velocity-profile coaxral Jet noise =—=—
nozzle geometry
CHASA-TH-T79095]
FOISE HNEASUREMENT
Lateral noase-attenvataion resulis from flyovers of
three transport aizcraft
EAIAA PAPER 79-0651] AT79-28966
Lirframe noise compenent rnteraction studies
[ATAA PAPEER 79-0668] a79-28969
Measurements and predictions of flyover and stataic
noise of an afterburnang turbofan engine 1in an
P-111 airplane
[AIAR 75-7018]
HOTISE POLLUTION
Problems of airports in the vicanity of foreige
states

N79-20830

AT9-29391

A79-309480
FOISE PROPAGATION
Aconstic efficiency of boondary-layer tramsation
[aD=-2062171] HT9~20085
HOISE #EDUCTION
fleduction of cabin noise duraing cruase condations
by stringer and frame daxping
[AIAR PAPER 78-504] A79-28611
The 1nfluence of propeller design parameters on
far field bharmonic noase an forward £laght

[AIAR PAPER T79-0609] A79-28959
Flight effects on subsonic jet noise
[AIA2 PAPER 79-06176] A79-28961

Analysis of flight effects on noise radiatron fron
dual=-£low coaxial jets
[ATAA PAPER 79-06191 A79-28962
Experimental study of coaxial nozzle exhaust noise
[ATIAR PAPER 79-0631] AT79-28963
A Jjet exbkaust noise prediction procedure foxr
ipverted velocity profile coannular nozzles

[ALXAR PAPER 79-0633] AT9-—-28964
Asynmetric stator ainteraction noise
[ATAMR PAPER 79-06381 AT9-28965

Lateral noise-attennation results frozx flyovers of
three transport aircraft
[ATAR PAPER 79-0651] A79-28966
Airframe nolse component interaction studies
[AIAR PAPER 79-0668] AT79-283969
Investagatzon of wang shaeldang effects on CIOL
engine noise
EAIaAR PAPER 79-0669] AT9-28970
Twain jet noise sghielding for a supersonrc cruise
vehacle
[AIARA PAPER 79-056707] 479-28971
A thermodynasic investigation of the mixer for
noise reduction hased om the work availabilaty
functzon 'exergy' ~-- of bypass jet engane gas
turbine
[ATIRA T9-7017] RT9~29390
Reguarenents and major decision outline - Tokal
progran
AT9-29593
Acoustics and performance of high-speed, uwnequally
spaced fan rotors
[ASnE PAPEE 79-GT-0] A79-30503
A review of tail rotor design and performance
A79-31170
Wind tunnel performance of four energy efficient
propellers designed for Mach 0.8 cruise ——-
Lewis 8x6 foot wind tunnel studies for noarse
reductron 1n high speed turboprop aircraft
[NASA-TA-T79128] W79-20069
Investagation of waing shielding effects on CIOL
engine noise
ENASA-TN-79078] W19-20390
Hoase and performance callibration study of a Mach
2 2 swpersonic cruise aarcraft
[HASA-TK-80083]
HOISE SPECTEA
Jet m1ixing noise — Comparison of measarement and
theozry

H79-21869

EAZAA PAPER 79-0570] AT79-28954
FPlaght effects on subsonic et noise
[AXAA PAPER 79-06161] A79-28961

AOISE TOLERANCE
Bffects of duoration and other noise
characterastics on the annoyance caused by
aircraft-flyover noise

[BASA-TP-138673 A79-20832

A-325

HUNEBICAL COETEOL

HOMDESTROCRIVE TRSIS
Possibilities concerning the nondestructave
testing of composite materials with the aid of

holography
A79=-30323
NORTH ATLANTIC TREATY ORGAHIZATIOR (HATO)
Haighlaghts
TAGARD-BIGBLIGHETS-79/1] R79-20029
HORTHREOFP ALECHAFT
Two versaons of the ¥-18 in hot competxition
A79-31237
HOSE FIRS
Approxaimate analys:s of strake wings at low speeds
A79-30608

Selectang the geometracal paraneters apd location
of the pose flap at the wing root profile of a
swept wing on the basis of wand tunmel data I
179-32038
Subsonic longitudanal and@ lateral aerodymamic
characteristics for a systenatic serxes of
strake-wing configurations
[FASA-TH-TEGU2}
ROZZLE DESIGH
An approach to optimup subsonac inlet design
[2SME PAPER 79-GT-51] AT79-30527
Rerodynarics of engine air intakes

N79-20063

A79-30582
KOZZLE FLOW
Experisental study of coaxial nozzle exhaust noise
TAIAA PAPER 79-0631] A79-28963
Gas Elov 1n nozzles --- Russian hogk
A79-32025
ROZZLEE GEOMETEY
Experimental study of coaxial nozzle exhanst noase
[AIrA PAPER 79-0631] A79-289563
Bffects of geometric and flov-field wariables on
inverted-velocity-profile coaxial jet noise ===
nozzle geonetry
[HASA-TH-79095]
HOZZLE INSBETS
Coaputerized heat-transfer and stress analysis of
wind tennel metal thkroat liners
tAD-3062318]
NUNERICAL ANALYSIS
Targe plastic deformation analysis of inpelsavely
loaded curved frames
[AIaa 79-0784]) A79-29028
Auperrcal methods in laminar and tnrbulent flow;
oroceedings of the First Internaticnal
Conference, University College of Swamnsea,
Swansea, Wales, Jaly 17-21, 1978

H79-20830

H79-20143

A79-29801
An analytical method of evaluating the effect of
cooling-air om air-cooled turbane pecformance
utrlizang the small-deviation method
[FAL-TH-323] A79-30380
Nuperical solutzon of a body-propeller coabinatzon
flow including swarl and comparisons wath data
A79~-30474
Hunmerical solotion of the Havier-Stokes equations
for arbitrary two-dizensional multi-element
airforils
R79-200481
Applrcation of numerical optimization to the
design of advanced supercritical axrfoils
F79-2004%9
Application of the EMI C sab 1 sub max predictaion
nethod to a nomber of airfoils

K79=-20052
Conputation of turbulent near vake for asymeetric
airfevals
[¥ASA-TH-T78581] NT79-20061
Unsteady wiscous thin airfoal theory
[AGABRD~R~671] HY9-20087

1 comparison of panel eethods for sunbsonae flow
conpatation
[AGARD=-AG-2011
Analysis and calenlations of lightning
interactions wath aarcraft electrical circuits
[AD=-R0B626067] ®79-20108
Viscous-inviscid flow matching- Humerical method
and applications to two-dimensional, tramsonic
and supersonic flows

W79=-20088

N79-20977
HUJERICAL CONTROL
Graphical HC systens as a basis for progress
towards the integratron of desagn, planpaing and
nachxning
N79-20761



OBLIQUE WIEGS

OBLIQUE WINGS
Neasgresents 1n a larde angle oblague Jet
impangenent filow
{AASA-CE-158385]
OBSERYATION AIRCRAFT
Wind estimates from cloud motaions. Result of an
in satu aircraft verification experiment

§79-20342

R79-20616
Cosmercial axrreraft deraved high resolutaen waind
and temperature data fror the tropics for FGGE:
Implications for NWASA
R79-20621
OMFIDIRECTIONAL RADIO BAKGES
Future VSTOL Ceguiresents for osmnidirectaonal low
range airspeed
A79~25480
ONE DIMENSIOWAL FLOW
Optimizing the endurance of a low Nach nuaber
ranjet 11 a croise application
[AIRR 79-T70807]
OPERATIONAL PEOBLENS
Proceedings of the Semainar on Advanced Problems in
Turbomachinery, part 1
[YEI-LECTURB-SERIES-1-PT-1]
OFTICRAL EQUIFPBERY
Dynanic response analysis of an P-15 FPast Pack
optical system anstallataon ~-— striuctural
vibration under fizght environment
[ATIAR 79-0788]
OQPTICAL MEASTUEIEG INSTEUMENTS
Autcrating prevaxrling visaibzlity -—- axrport
vadeograph sSepsor assessments

A79-23810

R79-21053

A79-29032

27%-31888
OPTINAL CONTEROL
Linearization in the recursave estimatazon of
navigation parameters

273286004
Mininds landing-approach distance for a sailplane
AT9-30483
¥T0L aircraft optamal state-space tracking control
A79-31173
Optinum cruise performance
[AD-A062607] n79-20107
Display/control requirenents for automated VIOL
arrcraft
[HASA-CBE-1589057] N79-20112
OPTIMNIZATION
Acoustrc doct laner optimization using finate
eleaents
[AIAA PAPER 79-0662] A79-28967

Transonic flowv coaputatiops by fainite elements -
3irfoail optaimazataon and analysis

A79-29676
Optimazatior of aulti-element airfoirls for marimum
1rft
E719-20004

Application of numeracal optirrzation to the
desagn of advanced supercritical aarfoirls
F719-200049
OBRDHARCE
A computer model for determining weapon release
parameters for a helacoapter in non-accelerated
£laght
TAD-2062155]
OSCITLATING FLOW
Some steady and oscallating airfoil test resultis,
ne¢luding the effects of sweep, from the tunnel
sSpanning #ing

"79-20106

¥79-20059
Unsteady boundary layer flow reversal im a
longztudinally oseillating flow
TAD-20631407 ¥79-20349

OUTLET FLOW
The effcets of coolant air anlet conditions on the
flow regine hetween a turbine disk and its casing
TASME PRAPER 79=-GT=35] 179=-30520
OXIIDES
An oxide dispersion strengthened alloy for gas
turbane blades
TRASA-TH=-79088]
OXIYGEN BEEATEIRG
Blectrification of wvover and f£ilm nateraals
A79-32042

R79=-20180

OZOME
Ozone Contasination :n Arrcraft Cabies

[HASA-CP-2066] H79-21021
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SUBJECT INDEX

Ozohe cobtafdanation xn aircraft cabins-
Objectives and approach

N79-21022
Reconnendations of the panels- Fanel on an-flight
neasurenents
R79-21023

Roconmendations of the panels Panel on f£laght
planning to avoid hkigh ozone
H79=21024
Ozone Contamination in Aarcraft Cabans Summary
of recommendations
f H79=21026
0zone Contamination an Aircraft Cabins Post
workshop review of recommendations
N79-21027
Ozone Contamipation in 22pcraft Cabias. Appendix
A+ Ozone toxicaty
K79-21028
Ozone Contamanation rp Aircraft Cabins. Appendix
B+ Overview papers. In-flight measurements
H79~21029
Ozone Contanmanation zn Aaxrcraft Cabins. Appendix
B: Overview papers. TFlight 8 planning to avead
high ozone
K79-21030
Ozone Contamipataon an Aarcrcaft Cabans: Appendix
B; Overview papers. 0Ozone destruction techoiques

H79-21031
-3 AIRCHAFI

The mev P3C Oracn aarcraft waitk the RAAF

A79-32231
Pormulas for takeoff performance P3-2, B and C
arrplanes
[AD-2062290] N79-20105

PANEL PLUITER
Investigation of flerible nozzle wall-flutter
ancidents an the WASh-Anmes Research Center 11-
by 11-foot tramsonic wand tunnel
EAIAA 79-0797] 279-29080
An elementary explanation of the flutter mechamisnm
with active feedback controls
AT9=-30u480
FPANELS
Design and fabracatzon of a skin stranger discrete
tube actavely cooled structural panel
H79-21430
Design and analysas of a plate-fin sandwich
actively cooled structural panel
¥79-21431
Plorless brazing and heat treatment of a plate-fin
sandwich actavely cooled panel
"T9-21432
Design and fabracation of a radiative actavely
cooled honeycomb sandwich panel

¥79-21833
Radiative, actively cooled pamel tesis results

w79-21438
Tests of beaded and tubular struoctural pamels

HF9=-21436

PARACHUTE DESCEHT
Aerohydroelastic opening of a shell an unsteady flow
179-29151
PARALLEL FLOW
Jet discharge coefficient through openings for
parallel £low

[aIry 79-7050] A79=-29418
PASSENGER AIRCRAPT
Conputers on the arrlaner flaght deck
A79~31157

The cast situwation 1n the materzal maintenance of
cavil aviation airrcraft

[DGLR 79-014] RAT9-31945
PAVEMERTS
Research in airport pavements
[PB-289432/7] R79~20145

PERFORNANCE PREDICIION
A refined predactron method for supersonic
unsteady aerodynamics with AIC partition scheme
=== Aerodynamic Infleence Coefficirent
[ATIAR 79-0770] A79-29023
Turbane performance analysis and engxne to rig
correlation
[ATIA2 79-7068] AT9-29%16
Introduction to equations of motion for performance
[ESDU-T78038] wr9-21002



SUBJECT INDEX

Preliminary noise tradeoff study of a Mach 2.7
cruise arrcraft
[HASA-TE~-T8732] H79-21868

Neise and performance calibration study of a Mach
2.2 SUPECSORAC Cruise aircraft
[NASA-TH-80043]

PEEFOREAHCE TESTS

Initial wind tunnel tests at Mach 4 and 7 of a2

hydrogen-burning, airframe-integrated scramdjet

H79-21869

[ATAX 79-7045] AT79-29813
Flight test resalts =-- for 727 aircraft
A79-29596
Supercritical tests ¢f a self-optimizing,
variable-Cazber wind tunmel model
H79-20048

Developments inr testang airfoil techniques at
Universaty of Southaspton

R75-20056
Formulas for takeoff performance P3-a, B and C
airplanes
[AD-A0622907) R79-20105

Parametric performance of a turbojet enqgine
conbustor usaing Jet B and A diesel fuel
[HASA-TA-79089] A79-2011n

JT8D and JTID jet engine performance improvement
progranr. Task 1 Feasibility analysas
[HASA~CR=-159449] ®79=-20116

CF6 jet engine performance improvemnent program.

Task 1 Feasabalaty analysas
[NASA-CR-1551450]
PHOTOELASRICITY

Three-dimensional photoelastic stress analys:is of
the dovetail regaon of tke TF-30 turbine
enginé's third-stage fan
[AD~-R063300]

PHOTONS

Feasibilaty study of transat photon correlatiom
anemoneter for Ames Research Center unitary wand
tunnel plan
[ HASA-CR-152238]

PETHALOCYARIR

The development of a cure cyzle for C-10

rhthalocyanine~-graphite faber fiber conposites
AT79=-31039%9

N79-21078

W79-21079

R79-201480

PILOT ERROE
Axrcraft accident report Rorth Central Rarlines,
Inc., Convalir %30, H4825C, Kalanazog Nunicipal
Airport, Kalamazoo, Michagan, July 25, 1978
[ HTSE-AAR-79-41 H19-20090
PILOT PERFORMARCE
Evaloation of an 2ngmiry to palots concerning
thear knowledge of the bard strike problea and
experience of strikes
R79-29370
PYILOTLESS ATECRAFT
Tactical pilotless aircraft
a foture

- Do they really have

179-31236
PIPES (TUBES)
Tests of beaded and tubular structural panels
N79-21436
PITCH (IECLIVATION)

A pitch attitude stabilization system mtalazing
engaine pressure ratio feedback signals
[WASA-CASE~LAR~12562-1]

PITOT TUBES
Construction and calibration of pitot~static systems
179-31564

N79-20135

PLAR POSITIOH INDICATORS
Target marker placement for dive-toss deliveries
with wings non-level
H79-20023
PLASTIC DEPORNATION
Large plastic deformatron analysis of impolsively
loaded cuxrved franes
[AIAA 79-0784)
PLATES (STRUCTORAL MENEERS)
Desagn of heavy sections —— £fracture mechanics of
plate or forged airframe components

A79-29028

¥79-20816&
Design and analysis of a plate-fan sandwach
actively cooled structural panel
F79=-21431
Fluxless brazing and heat treatnent of a plate-fin
sandwich actively cooled panel
H79-21832

A-37

PEEDICTIOR ANALYSIS TECENIQUES

PLUGGIHG

Airfoil coolang hole plugging by combustion gas
ampurities of the type found 1n coal deraved fumels
[HASA-TN-79076 ] H79-20265

PODS (EXTEREAL STORES)

Effects of a milatary cargoe pod and tail fains on
the azerodynamic characteristics of a large
wide-body transport model
[HASR-TH-80052 ]

POLARIZATION CHARACTERISTICS

Low profile pelarrzation cage for VOR-S antennas

A79=30784

H79-20101

POLLUTION CORTROL
The Advanced Low-ZEmassiens Catalytic~Combustor
Program: Phase I - Descriptron and status —--—
for aircraft gas turbine engimes
[ASNE PAPEE 79-6T-192] A79-30557
Low efficiency control measures for jet engine
test cells
[AD=-A052665 ] A79-21078
Evaluation of emassion control strategies for
axcfield operations at the Los Angeles and San
Prancisco International BRxrports
[ PE-289622/3]
FOLLOTIOH NOBITORING
Lircraft engane emissions are under contanuang
surveillance

F79-21100

A79=30581
POLYNER HATRIX COMPOSITE HATERTALS
Future trends an aaccraft structural materials
A79=-28977
Possibzrlaties concerning the nondestructave
testing of composite materials with the aid of
holography
A79-30323
POLYMERIC FILMS
Blectrification of woven and filwm waterzals

AT9-32042
Syrface finashang ——— adhesive bonding of plastaic
filr to metal aixfoar surfaces
[ FASA-CASE-NSC-12631-3 ] K79-21183

PGSITIOR ERRORS
A waind-tumnel investigation into the effect of
errors in blade setting on the stallaing
performance of a coapressor cascade
[AIAA T79-7031]
POSITION IRDICATORS
The near—term potential of Doppler location
{AD-ADE3615])
POTENTIAL PLOW
The fanxte element method for turbomachinery
analysis ==~ subsonic compressible flow

a79-294803

H73-21081

AT9-29840
Sone calculations of transenic potential f£low for
the HACA 6LA006 airfoal with oscallating flap
N719-20005
Improvenents in surface siangularaty analysas and
design methods =--- applicable to airfoals
H79-20043
& compariscn of panel methods for subsonic flow
computaticon
[AGARD-AG~281]) R79-2008%
Two-dimensronal conpressible potential flow around
profiles in cascade
N79=-21059
POWER CONDITIONIRG
High power UHF siide screw tuner for antenna
breakdowh measuretents
A73-3219¢0
Fermanent magnet generators - Next genmerataon an
¥SCF power systems --—- Variable Speed Constant
Freguency
A79-32283
PREDICTIOX ANALYSYS TECHFXQUES
Jet nixang noase =~ Coxparison of nmeasurenment and
theory
[AIAA PAPER 79-0570] AT9-28958
A jet exhaust noise predaction procedure £or
anverted velocaty profrle coannunlar nozzles
[AXAXA PAPER 79-0633] A79-28964
An overview of technical problems in helicopter
rotor loads predaction metheds
[ATI2A 79-0816] A79-29041
An evaluation of four single element airfoil
analytic methods

H79-200329
A comparason of panel methods for subsonic flow
conputation
[ AGARD-AG-2411] H79-20088



FREDICTIONS

ipplarcation of fipite element technigues an
predacting the acoustic propextres of turbeofan

anlets
NT9-20831
PREDICTIONS
Inproved predzction of lamanar leadzng edge
separation
R73-20050

Applicataon of the ANE € sub 1 zub max prediction
nethod to a mumber of airfoils
W79=-20052
PREMIXED FLABES
La Recherche Aerospatiale, Bi—umonthly Bulletan
Ho. 1978~3
[ ESA-TT~522]
PRESSORE PISTRIBUTION
Bladle~to-blade pressure, temperature, and velocity
profiles downstrean of a sangle Totor row at
high subsonic speed
[AYAR 79-7033] 279-29419
Floy past a small-aspect-ratio delta wing wath
vortex filament breakdown

NT9-20980

A79-32058
Inverse boundary-layer technigue for arpfoil desiqgn
W79-20054%
Pressure and thermal distraibutions on vings and
adjacent surfaces anduce@ by elevon deflectrons
at Mach 6
[HASA-TP-1356] RT79-20354
Boundary layer effects or pressure wariataons in
Ludwieg tubes
H79=-20995
Pozsaibalaties for scale effect on svept wings at
high subsonic sSpeeds. Hecent evidence from
pressuxe plottity tests
[BEFT-181] H79-20999
Buwblebee program. 2Aerocdynamac data. Part 1:
Supersonac £low field, pressure £ie¢ld, and panel
load data for valadation of computational methods
[ NASA-CR-3114] N79-21009
Pressure dastributions on axial f£low compressor
blading and comparison with dastrabetions on
samilar cascade hlading
F79=-21061
PRBESSURE EFFECTS
Bffects of inlet dastortions on a multi-stage
compressor --- transonic flow pressure distortion
[ATANA 79-7003] A79~29379
PRESSURE MEASUREMENHTS
Section drag coefficients from pressure probe
tranzverses of a wing wake at low speeds
F79-20000
PRESSURR OSCILLATIORS
Sobsonrc base pressure fluctuations
A79=-30610
ERESSURE SENSORS
Calibratzon and use of a gsarlplane variometer to
measure vertical veloc:rty fluctuatrons
AT79-33112
Copstruction and calabration of pitot-static systems
AT9=-31554
BRISES
Fluid mechanical refracting gas praiss and
aerodynamics of E - bear sustained discharge an
supersonic £1ow, both applicable to laser
technoXogy

[AD-20623901 R79-20374
PROBABILITY DENSITY FUNCTIONS
Asymnetric stator interaction noise
[AIAZ PAPEE 79-06338] R79-28965
PROBAEILITY DISTRIBUTYION FUECTIONS
Brror assessaent and conirol
R79-20131

PROBLEN HO0LVIRG
Eagh turning bladang for axial f£low machines.
Introduction and sumpary of the problems
®’79-21068
PRODUCTION EHGIMEERING
Graphical WC systems as a basis for progress
tovards the integration of design, planning and
machining
N79-20761
leratalia point of view amd objectives on compuker
azded design
H79-20766
A dascussion of the productaon design office
benefits of C.A.D. === 1n the aircraft industxy
A79=-20767

A-38

STRJECT IHNDRX

PEOGHRE VERIFICATION (COHPUTERS)

DPynamic simulataon Oof a nulti-sensor COMRURICation
and navigation system --- computer program
verification

H79-20026
FEGJECT MANAGERENT

bevelopnent of Integrated Programs for
lerospace-vehicle desian (IPADY - Reference
design process
[HASA=-CR-2981]

PEOJECT PLANNING

Langley's two-dimensionizl researchk facilaties

Capabzlities and plans

H79-21044

R79-20055
naster plan flight sexvace station automation
program
[AD-R052001/5] H79-21036

PROPELLER EBFFICIEECY
#ind tumnel performance of four energy efficient
propellers designed for Mach 0.8 cruige -—-
Lewas Bx6 feot wind tunnel studies for nolse
reductaon in hagh speed turboprep aarcraft
[HASA-TA-79128 ] H79-20069
PROPELLER FANS
The anfluence of propeller design parasmeters on
far field harmonic noxse in forward flaght

[AIAR PAPER 79-0809] A79-28959
dervacoustic design of the Prop Fan

[AIAA PAPER 79-0610] A79-28960

PROPBLSION SYSYER COHPIGURATIONS

bercacoustic desiqgm of the Prop Fan

[ATRA PAPER 79-06107] AT9-28960
Future tactical fighter requirremenis ~ 2

propulsion technology unpdate

[ASHE PAPER 79-GI-46] A79-30523

The GATE studaes — Assessing the potentral of
future seall general aviation turbine enganes
AT9-30 560
Propulsion system thrust and drag book-keepaing
N719-20129
Aarfrane-aintegrated propulsion system for
hypersonac criise vehicles

H79-21424
PROPULSLOX SYSTEM PERFORHANCE
Aeroacoustrc design of the Prop Pan
[ATAA PAPER 79-0610] A79-28960

lerodynamic development and performance of the
CP6-6/LN2500 compressor
[3AI3r 78~7030}

besign development of the 727-100

a79-29402

179-29595
Augmented vectored thrust engines and the problen
of avoiding hot gas recaireulation
[ASXE DAPER 79=GT=-10] A79-+30508
Bffect of rotor trp clearabce and configuration on
overall performance of a 12.77-centineter tzxp
diageter axial-flow turbine

[ASHE PAPER 79-GT-542] AT9-30521
Effect of flaght loads on turbofar engine
perforrance deterioration
A79-30559
PROTECTIVE CONEINSS
Static evaloation of sorface coatings for
compliant gas bearings in an oxandizing
atrosphere to 650 C
A79-31957
Bazn-erosion resistant materials an air and space
travel
[ BAE-LIB-TEANS-2003 ] n79-21201
PSYCHORCOUSTICS

Rffects of duratiom and other noise
characteristics on the annoyance caused by
airrcraft-flyover noise
[HASA-TP-1386]

PSYCBOLOGICR], EFPECTIS

Effects of duration and other neise
characteristzcs on the annoyance caused by
arrcraft-flyover noise
[HASA-TR-1386]

PILORS

Decoupler pylon - A simple, effective wang/store
flutter suppressor -~-— ant faghter/attack aircraft
[ATAA T79-07911 179-29035

H79-20832

¥79-20832



SUBJECT IPDEX

QUIET ENGINE PROGHEAN

gp and away waith QSRA —-- Quaet Short-haul
Research Aaxcraft

A79-32201
BADAR DETECTION
Radar and bard-azrecraft collasions
A79-29362
BADAR EQUIPNERT
BH/APS-96 radar mod:ifrcation program
[Ap-1052569] H79-20310

EADAR SCAMNHING
Heading and speed errors for x, ¥ tracking filters
A79-32164
EADAR TARBGETS
Target marker placement for dave-toss deliverres
with wings non-level
. N79-20023
BADAR TRACKING
Heading and speed erzors for x, vy trackang falters
A79-32168
BADYIAL FLOW
The effects of coglant aar inlet condations on the
flow regipe hetween a turbine disk and ats casing
[ASME PAPER 79-~-GT=357] A79-30520
BADIATIVYE HEAT TRAHSPRE
Desagn and fabracation of a radaative actavely
cooled honeycomb sandwach panel
H79-21833
Radaatave, actively cooled panel tests results
H79-2143%
BADIO ANTEHNAS
Low profile polar:zation cage for VOR-5 antennas
AT79-3078L
BRADYO EQUOIPMEHT
Bnganeer's handbogk of flaght and radao eguipment
of airplanes and helacopters
A79«31486
BADIO TRAMSMITTERS
High power UHF slide screw tuner for antemna
breakdown measurenents

A79-32190
BADOKRS
Rain-erosion resastant materials in air and space
travel
[RAE-LIB-TEANS—-2003] H79-21201

RAIN EROSICOH
Rain-erosion reszastant paterrals in air and space
travel

[ RAB-LIB-TRARS—2003] n79-21201
EAMJIET BEHGINRES
Experaxzental study om the hurning out of
flameholders === an ranjets
TAIAx T9-70213% A79-293%94

OptanizZing the endurance of & low Nach number

rarjet 1n a cruise applrcation

[ATAR 797080} A79~29410
“2he effect of swarl on a ramjet duop combustor

[ATIAR T9-TQ42]) RT9-29411
Validation of seramjet exhaust simulation

technigne at Bach &

[ HASA-CH-3003] N79-2010%

Structures for hypersemnic airbreatbing tactacal
nassiles
H79=-21837
BANGE ERBORS
Heading and speed errors for x, ¥ tracking filters
A79-32164
BANGES (FACILITIES)
A new dimension. Wallops Island flight test
eange The farst fafteen years
[FASA-RP-10287
REZAL TINE OPERATION
verification and valadation of the NASA Terminal
Configured Vehrcle's /TCV/ Wand Analysis progran
gs1ftg real-tamne dagrtal sanalataon

N79-20166

A79-29900
¥and tunnel real-tine data acquisztion systen
[HASA-THN-80081] 7221097
RECIECULATIVE FLOID FLOW
Augmented vectored tirust engirnes and the problen
of avordrng hot gas recirculation

{ASHE PAPER 79-GT-10] A79-30508
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BESEAECH FACILITIES

RECONNEHDATIOHS
Ozone Contamanation an Aarcraft Cabins- Post
workshop review of recomnendations
B79-21027
BREDUNDANCY
Redundant strapdown mavigation, guirdance, and
control of a control configured vehacle

B79-20016
bamage tolerance in practice ——- aircraft safety
and stress aseasurement
H79-20420

REDTNDART COBPOMENTS
Damage tolerance apalysis of redundant structures
=== transport aircraft structures
R79-20414
Design of redundant stractures —-- structural
design crateria and fractere mechanics of large
copgerelal transport aireraft
§79=20418
REFEACTIQEY MATERIALS
Haterials and structural aspects of advanced
gas-turbine helicopter engines
[ FASA~TE-79100)
BREGENEEATIVE COOLIRG
Desagn and analysas of a scramjet engane —--
regenerative cooled and airframe-integrated
R79-21426

§79-20008

REGRESSI0N AFALYSIS
Deternanation of stability and ¢ontrol parapeters
af a laght aarplane froe £light data using two
estamation methods --- eguataion error ampd
maxaann likeliheood netheds
[ HASA-TP-1306]
REIRPORCEMEHT RIHGS
Designing a ring for proteciing the gas-turbine
engine casing from fraghents ¢f the notor
A79-28627

W79-20071

REINPORCIHG FIBERS
Tangsten fiber reinforced FeCral¥- A first
generation composite turbine blade material
[ NASA-TN-790958 ] ¥79-20187
RELIABILITY AWALISIS
1 craitical-review of perfornance monitoring
systens on the basis of the experience ohtained
from routine applications --- for aircraft engines

[ATAN 79-7006]7 279=-292381
RELIABILITY ENGIHERBRIHG
Concorde zn service
A79-29606

Hybrid technology cost redoction and reliabality
inprovement stody

[AD~-A062287] ¥79-20319
REBOTELY PILOTED YEHICLES
Tactical palotless aircraft - Do they really have
a future
179-31236
RESEARCH ATRCRAFT
Up and away with QSRK =«= Quiet Short-haul
Research Aircraft
AT9-32211

Deternination of the stabrlity and control
derivatives for the variable-response research
airceraft using a modafied maximun likelihood
estaimator
[ AD-A063270]

Structures and TPS for the REFRF/HITID

W79-21082

W79-21438
RESEARCH ARD DEVBLORPMERT
Research needs in aerospace structural dynamics
[(aTaa 79-0826] A79-29082
Prepulsion research — Current status and future
prospects --- aircraft turbine engines

A79-29590
Case stndy 1n aircraft desigh- The Boeing 727 ===
book
A79-29592
The 727-200 development
A79-29597

Bolography and LDV techmigues, their status and
use zn airfoil research
FI19-19999
RESEARCH FACILITIES
Overviev of two-dimensional arrfoil research at
Arxes Research Center
H79=-20033
Langley's tRo-dimensional research facilities:
Capabrlities and plans
W719-20055



RESEARCH BAMAGEMERT

A new airfoil research capabilaty

¥79-20057

Transoric lerodynanic Testang
[YXI-LECTORE-SERIES-42] ¥79-20990
BERSEARCH BANAGEMEHT

HAS) research objectives and roles

¥79-20031
Lapglaey aarfoil-research progras

§79-20032

overview of two-dimensional airfoi) research at

Anes HBesearch Centor
H79=20033

RESEARCE PROJECTS

Sumpary of applied research programs bexng
conducted on miniature turhomachines for
producing cryogenac teeperatures operatang on
gas bearings turbo coapressors and expanders
utilizing helium and natrogen as working fluzrds

n79-21072

RESIDUAL STRESS

Beview of aeromantacal fatagque anvestigatzoms an
the Hetherlands durang the period March 1977 -
Pebruary 1979

[FLE-MP-79006-BCICAT-1081] R79-21448

RESOMAET FHEQUERCIES

An analysas of unsteady transonic f£low in wind
tunnels in subresorant frequency range

{aIad 79-07648] AT79-29018

RESQHATORS

A model for calculataing the radration £ield of
microstrirp antennas

AT9-284822
BEVEESEP FLOW
Unsteady boundary layer flow reversal an a
longitadinally oscallating £low
[AD=-A0631403 B79-20349

REYHOLDS HUMBER

Experimental and analytical ianvestigation of the
effects of Reynolds number and blade surface
roughness or multistage ax3al flow compressors
[ASME PAPER 79-GT-21 A79-30501

Prospects for computing airfoil aerodymamics with
Reynolds averaged Navaier~Stokes codes

HT9-20038
Wake curvature and tralling edge anteraction
effects in viscons f£low over airfoils
H79-20005
pesrgn and characteristics of hrgh Heynolds nmnmber
test facilities* The Ludwag tube
H79-20994

RIEID EDIORS

Stabilzty and unbalance respomse of centrally
preloaded rotors mounted in jovrnal and sgueeze
fila bearings

A79-32085

BRIVEIED JOIXIS

Biffect of flaght load spectrum variations on
Fatigque lafe of raveted specimens and crack
propagation ibn sheet made of Alclad 7076-16
[BLE~TR-7B8071-UCICAF~1060] R719-21447

ROLL

Tarqget maxker placement for dive-toss deliverzes

with wings non-level
R79-20023

ROTARY WINGS

An overview of techmical problems in helicopter
rotor loads prediaction methods
[ATIARX 79-08167] AT9=25041
Study of some characterastics of helicopter rotor
operation on the basas of a nomeraical experiment
A79-30690
Fatigue data on a variety of non-woven glass
composites for helicopter rotor bhlades
a79-31029
Developnent of linear and non-lrnear bub springs
for two-hiaded rotors
A79-31171
Advanced technology applred to the UH-60R and 5-76
helicopters
179-31172
Observations on the dynanwic stall characteristaies
of advanced helicopter rotor airforls
R79-20006
Interacticnal aerodynamics of the sangle rotor
helicopter confirguration, vVolume GG: Ome-thard
octave band spectrograes of wake split-film
data, fairaings and surface deviees =--- wtilaty
aircraft

fAD=-2063000] T79=-20074

A-8g

SUBJECT IRDEX

Interactaonal aerodynamrcs of the single rator

hkelicopter configuration. TVoluame £-C:

One-thard octave band spectrograms of wake

sangle falwm data, hubcaps and air ejecters -—

utzlaty asrcraft

[AD-20621407 §79-20075
Interactional aerod@ynamrcs of the single rotor

kelrcopter confaguration. vVolome 7-As

Freguency analyses of wake split-file data,

bunildap to baseline =~-=- utility aircraft

[AD=-AD62639] N79=-20076
Ipteractional aerodynamics ¢of the single rotor

helicopter confaigueration Volume 7C- Frequency

analyses of wake splat-file data, solid hobcaps

=== ntility aarcraft

[AD-2062650] B79-20077
Interactional aerodynamics of the single rotor

helicepter confaguration  Voluwe 7-D:

Frequency analyses of wake split-filp data, open

haubeaps ---+ utalaty aiccraft

[AD-A062641] H79-20078
Interactional aerodymamacs of the single rotor

heljcopter gonfiguration, volume 7-F. Frequency

apalyses of wake splat-film data, air ejectors

[aDp-3062550] n79-20079
Interactiopal aerodynamacs of the sangle rotor

helicopter configuration. Yolume 7-F

Frequency analyses of wake split-film data, air

ejectors wath hubcaps ——- utilaitary axrcraft

[AD-2062117] ¥73-20030
Interactronal aerodynanics of the sangle rotor

kelacopter comfagurataion. Volume 7-G:

Freguency analyses of wake split-falm data,

fairings and surface devices -—-- ntility aircraft

[AD-R0626827F H79-20081
Interactional aerodynamic of the single rotor

helacopter confaguration Volure B-A:

Frequency analyses of wake single £11m data,

builduy to baselimne

[AD=a0622581] AT9-20082
Generalization of analytical tools for

helacopter-rotor airfoils

[NASA-CR-158680] N79-21011

Interactional aerodynamics of the single rotor
helacopter confaguration  Volume UB- One~thard
octave hand spectrograms of wake split-film
data, basic configuration wake expiorations
[AD-A063712] §79-21012

Interactional aerodynamics of the single rotor
helicopter configuration. Volume A+ One-third
octave band spectrograms of wake splait-film
data, bumildmp to baseline
[AD=A06371773 H79=-21013

XInteractional aerodyramacs of the single Eotor
helrcopter configuration. vVolure L-D:
one-third octave band spectrograms of vake
splzt—£ila data, open hubcaps
TAD-2063214%] E79-2101%

Interactacnal aerodynamics of the sangle cotor
helicopter configuration. volame 7-B:

Frequency analyses of wake split-fila data,
hagic configuration wake explorations
[AD-A063243] A79-21015

Interactional aercd¥namics of the single rotor
helacopter confrguration. Volume BF- One-thard
octave band spectrograms of wake split~film
data, air ejectors with htbcaps, wings
[AD-AD632440]) AW79-21016

Interactional aerodynamics of the single rotor

helicopter configuration. Volunme 5 Harmonpac
analyses of hub wake
[AD-78-2063245 ] N79-21017

Interactacnal aerodynamics of the sangle rotor
helicopter configuratior. Volume GE- One~thaird
octave band spectrograms of wake splat-fale
data, air ejectors

far~nr063653] n19-21018
BOTATING EODIES
Acoustic driving of rotor
[ FASA-CASE-XPO-18005-17 W79-20827

BEOTATING DBISKS
The effects of ¢oolant air inlet conditions on the
flow regime bet#een a tarbine dask and ris casing
[ASHME PAPER 79-GT-35] A79~30520
HOTATING PLUIDS
Spall drsturbance swairl filowv in turboerachinery

bladaings
279-29705



SUBJECT IRDEX

ROTATING STALLS
A wind—-tunnel investigation into the effect of
errors in blade setting om the stallang
pecformance of a compressor cascade
[AIAR 79-70311 A79-29403
ROTOE AERODYHABICS
A generalazed ‘capacrty—pressare-totataional
velocity!' eguation for axaal turbipes
A79-28718
Transonic boundary layer on compressor stator
blages as calculated and mneasured 1n waind tumnel
{OHERA, TP NHO. 1979-25] L79=-29397
A wind-tunnel investigation into the effect of
erCoks an blade settand on the stallang
performnance of a compressor cascade
C[ATIAR 79-7031] A79-29403
Theoretical and experinemtal anvestagations on
aerodynamically baghly-loaded compressor
bladangs with boundary layer control
[ATAN 79-7032] 179=2954014
Study of the flow field behand a tramsonze axial
compressor rotor usihg laser-anemometry and
onsteady pressare measurements

EAIAR T79-7034] A79-29805
Small disturbance swarl flow in turbozachinery
bladangs
179-29705
leonstics and performance of high-speed, unegually *
spaced fan rotors
[ASKE PAPER 79-GT-Q] 479-30503

Influence of freely rotating imlet gurde vanes on
the reture flows and stable cperating range of
an axaal flow fan
[ASHE PAPER 79-GT-31] R19-30517
Study of some characterastics of helicopter rotor
operation on the basis of a numerical experarent
179-30690
A reviev of tail rotor design and perforrance
r79-31170
Interactional aerodynamics of the single rotor
helicopter configuration. Volume 4G  One-thaird
octave band spectrograns of wake splait-film

data, fairings and surface devices =--- utility
arxcraft
[AB-2063000]) R79-20078

Interactional aerodynanmics of the single rotor

helicopter configuration. YVolunme 6-C*

Ope-third octave band spectrogranms of wake

single filu data, hubcaps amné aar ejectors —--

ati1lity airrcraft

[AD-20621401] R79-20075
Interacticnal aercdynarics of the sangle rotor

helicopter configuration. vVolume 7-A:

Prequency amalyses of wake split—falm data,

burldup to bageline === utility aircraft

[(ap-2052639] N75-20076
Interactional aerodynanics of the single rotor

helicopter confrguration. Yolums 7C- FPrequency

analyses of wake split-film data, solid hubcaps

--— wti1laity aircraft

[AD-20626501 N79-20077
Interactional aerodynaracs of the single rotor

helicopter configuratron. Volume 7=D@

Fregquency analyses of wake split-film data, open

hubcaps ~-- utilaty aircraft

EAD-A0626417 R79-20078
TInteractional aerodynamics of the single rotor

helrcopter comfiguration. Volupe 7-F:

Freguehcy analyses of wake splrt-film data, air

ejectors with huobcaps =--- utilatary aircraft

[AD-2062117] n79-20080
Interactional asrodymnamacs of the single rotor

helicopter configuration. Yolume 7-G:

Prequency analyses of wake splat-film data,

fazrings and surpface devaces -—- utilaty airrcraft

[AD-2062602) F79-20081
Interactional aerodynamic of the sangle rotor

helicopter confrgurataon. Volume B-A:

Freguency analyses of wake single £11m data,

buildup to baselaine

[AD-20622547 R79-20082
The role of rotor impedance in the vabration

analysis of rotorcraft, pact &

[HASA-CR-152261] H79-20103
Secondary-flow-related vortex cavatation

®¥79-21003

A-41

SAFETY PACTOES

Interactaonal aerodynamics of the single rotor
belicopter configuratzon  Voluume 4E- Ona-third
octave band spectrograms of wake split-film
data, air ejectors
[AD-R063653] H79-21018

BOTOR BLADES
Plap-lag stabilaty with dynamic anflow by the

#ethod of mnltablade coordimates ——— for rotor
deflections 1o forward flaght
[AIAR T9-072%1] A79-29003

Blade-to-blade pressure, temperature, and velocity
profales downstream of a single rotor row at
hagh subsonic speed
[ATAR T9-T7033] AT79-290419
ROTOR BLADES (TURBOMACHINERY)
besxzgning & rimng for protecting the gas—turbine
engane cas:ing from fraguents of the rotor
A79-28627
Characteristzcs of aercvelastic instabilaties in
torbomachinery - NASA full scale endine test
results
[AIAX 79-7011] A79-29386
An experaisental ainvestaigation of film coolang on a
turbine rotor blade
[ASHE PAPRR 79-GT~32] A79-30518
Effect of rotor ti1p clearance and confaguration on
overall performance of a 12.77-centireter tip
diameter axial-flow tnrbine
[ASHE PAPER 79=-GT-042] ATI=30521
Bxperanental evaluvation of the effect of anlet
dzstortzon on compressor blade vaibratioms
A79-30558
Developnent of linear and non—linear heb springs
for two-bladed rotors

AT79~-311MNM
Advanced technology applied to the UH-60X and 5-76
helicopters
A79-31172

i calculation procedure for three-dimensaional,
time-dependent, inviscid, compressible flow
through turbomachimne blades of any geonmetry

AT9-312487

O0n the balancing comnvergence of flexible rotors,

wath spec:ial reference to asymmetriec rotors
AT9=31390

Flap-lag=torsion flutter analys:s of a coastant
lafe rotor
[HASA-CH-152244] F79-20099

ROTOR SPRED

Accelerataon of unbalanced flexible rotors through

the critical speeds
AT9-31388
ROTORCEAFT ATRCRAFT

The role of rotor 1mpedance 1n the vibratioe
aralysis of rotorcraft, patrt 4
[ HASA-CR-152261] #79-20103

RORORS

Formtilation of the aerocelastic stabzlaty and
response problem of coumpled rotor/support systeus
EATRAA 79-0732] a79-29006

The balance of flexible rotors and therr possable
use in aero enginas
[ATAR 79=7018] A79~29389

Determanation of the flaw size in turbine rotors
by ultrasopnics — A mecesSary redquirement for
fracture-seckanics test evaluation

A79-30281
RUN TINE (COMPUTRES)

Acoustic duet liner optimizatrion using fanate
elenents
[AIAA PAPER 79-06621] A79-2B957

ROUNWAYS

Determination of the suatabalaty <f scals for the

construction of dart runways
F9=-29972

Eesearch in airport pavements

[ PB-289532/7] ®T79-201485

E=X DIAGRANS
Fatigue data on a variety of non-woven glass
corposites for helacopter rotor blades
A79-31029
SAPETY FACTORS
pamage tolerance in practice —-—- aarcraft safety
and stress measurement
R79-20420


http:aeroelast.ic

SAFETY BAEAGENEERT

SAFETY MAHAGEMERT
s5cone bebaviocnral aspects of airfield baird control
279=-29355
Arrpoxrt project Munich II - Aspects on the
economic ntilazation of the axrport area gnder
consideration of the bird straike problenm

A79-29357
Bird control - The experience of one aerodrome

X79-29369
Avaatron safety — Pacts and factaion

A79-32230

SANDWICH STRUCTURES
Aigh keat flux actively cooled honeyconb sandwich
strectural panel for a hypergonic aireraft
[NASA=CR=29359] K79-20397
DPesign and apalysais of a plate-fan sandvich
actively cooled structural panel
R79-21431
Fluxless trazing and heat treatment of a plate—fan
sandvick actively cooled panel
n79-21432
Pesign and fabrication of a radiative actively
ctooled bhoneycoBb sahdwich panel
R79=-21433
SATELLITE FEIWORKS
GPS - A universal mavigation axd
A79-28980
SATELLITE OBSERVATION
Wind estimates from cloud »otaons Resuolt of an
in satn aireraft verafication experiment

H79-20616
SCALE BY¥RCT
Scale effects at tramsenic speeds basic
consaderations
HI9=20992

rossibilities for scale effect on swept wings at
high subsopnic speeds. Recent evidence from
pressure plotting tests
[REPT=18}
SCALE ®ODELS
Icing testing in the large Modane wind-tunnel on
full-scale and reduced scale models

H79-209959

[HASA-TX-T75373] n79-20102
SCIEHTYSTS
Highlaghts
[AGARE-BIGHLIGETS-79/1] H79~20929
SCREBFRS
Asyanetric drstortaon generatron an a variable
height annulus -—- for compressor inlet £low
{ATIAR 79-T7002] 179-2%9378
SECOHWDARY FLOW
Secondary-flow-related vortex cavatation
N79~21003

SEPABATED FLOW
B/-1/ least sgquares method for the Havier-Stokes
equataons —-— Duseracal sipulataon of separated
vascous flows around wings and arxfeprls
R79-29804
Approxaimate analysis of strake wings at low speeds
A79-30608
¥isnalaization of the separatien and subsequent
transztion near the leading edge of arrfoals
R79-19995
A new flow model for hiaghly separated airfoal
flows at lov speeds
H79-20053
Structure of the turbulent separated fleow aroupd a
stalled aarfoil
[HASA-CR-152263 )
SHELL TERORY
aerohydroelastic opening of a shell in unsteady flow
179-29151

H79-21010

SHIPS
Hot flow testing of multaple nozzle exhaust
eductor systens ——- cooling exhaust gas from gas
turbane powered ships
{AD-2062205]
SHOCK TUBES
Experimental techniques for transonic testipng zn
shock tubes

H79-20358

H79-20998
SHOCE WAVE PROPAGATIOR
Attached shock regrme at the edges of a conical wing
A79-28835
or the role of shocks an the 'sub-transonic?
flutter phencnmenon

[AIA2 79-0765] A79-29019

R-42

SUBJECT INDEX

SHOCK WAVES
Shock waves arcund bodies travelling at slightly
greater than sonxe speed
179-29659
Research on adaptive wall wind tunnels
[ap-2062110]
SHOET HAUL AIRCERFT
Up and away vath QSRA —--- Quaet Short-haul
Research Aircraft

N79-2015854

A79-32241
SHORT TAKEOFF AIECRAPT
Up and away with QSRR --- Quiet Short-haunl
Research Aircraft
A79-32241

SHORT WAYE BADIO TRANSHISSION
Estamate of the Doase ammmnaty of a doable-F5R
podenm 2n copmunications chanmnels waith fadang ==~
for short wave aircraft commtrication
A79=-31691
SIGEAL FADING RATE
Estimate of the noise zmmunity of a double-FS5K
nodem 1n communications channels with fading ——-
for short wave alrcraft communication
A79=31691
SIGNAL FROCESSING
Lanearization an the recursive estamation of
navigation parameters
A79-28604
Eeconstructed f£flight control sensor signals via
Luenberger observers

279-32158
HBeading and speed errors for x, ¥y tracking filters

179-32164
The Ei=-6B Weapon Systeas trainer

AT9-32246

SIGNAL TO EOISE RATIOS
Bstipmate of the noise impunlty of a double-F5K
noden in communications chamnels with fadipy —---
for short wave aircraft communzcation
A79-31691
SIGHAL TRANSHISSION
Inflight utilization of an optical faber
transmission system on a Palcon 10 arrcraft
R79-20986
SIKITARTTY THROREA
inalog samulataen and ats defanang samalazTaty
criteria in the analysis of sapersontc flows
past wings
A79-32032
Restractave assuuptions and range of validaty of
Schlichting's cascade analysis
N79-21058
SIHGTLARITY (AATREMATICS)
Singularaty at the trailing edge of a swept wing
A79-28622
SITES
Tokyoe's new Farita airpert ~ An 1)iusion
A79-30932
SIZE DETEBRNMINATION
Determinatron of the f£law saze 1n turbane rotors
by ultrasonics -~ A necessary requirenent for
fracture-meckatics test evaluataion
A79=30281
SKIR (STRUCTOREAL MENBER)
Desigr and fabraication of a skim stranger dascrete
tube actavely cooled structural panel
H79-21330
SLENDEE BODIES
Transonic flows past nonaxaisymeetrlic slender
shapes -~ Classaical equivalence rule analysas
379-28612
SLEEDER WIHGS
3} note on yawed slender wings
179-284829
The determinataon of parameters of a chemically
active magnetogasdynamic medaun in the proxamxty
of a wave. II
ATI-25721
SLOTTED WIHD TUHRELS
besaign and calabration of zlotted walls for
transonic airforl wird tunnels
H79-20058
SHMALL PERTURBATION FLOW
Singuiarxty at the trarlang edge of a swept wing

Ai9-28622
Small disturbance swirl flow in turbomachinpery
bladings
A79-29705



SUBJECT IFDRX

50IL BECHARICS
Determanation of the suitability of soirls for the
constractior of dirt runways
179=-29972
SOLIDIFLICATION
Evaluatrian of an advanced directionally soladrfied
gamma/ganma'-alpha Me entectic alloy
[¥ASR-CR—-159416 ]
SORAR
Steady state behaviour of a cable used for
suspending a somar body from a helacopter
[ ARL/AERD-REET-149]
SODRD GENEEATORS
The generation and propagation of sound an
turbulent Jets
[ATAR PAPER 79-0573]
SOUND PRESSURE
hcoustic efficzency of boundary-layer transitien

H79-20222

N79-20400

179-28955

[AD~-32062171] n79-20085
SOUHD PEOPAGRTION
The generation and propagation of sound an
turbulent jets
[AEAL DPAPER 79-0573] 179~-28955
SOUND WAVES
Acoustic dravang of rotor
[HlSl-ChSE-NEO-1H005-1] §79-20827

Airframe aerodynamic mnoise-total padiated acoustic
power approach
[AD=-2062861]

SOUNDIEG HOCKEIS

Some TIG~welding applications in the aerospace

rndustry

R79-20834

ATG-30644
SPACE FRRCERTION
Hethoeds for the valadation of synthesized images
1n vaisual flight simulation --- space perception
doring landing approach
H75~-20021
SPACB SHUTTLR ORBITERS
Predactron of an-depth gip heating ratios from
#ind glove dodel test data -~- space shattle
orbaiter
[ ¥ASR~CR=-1601R6] W79-20068
Turbulence simnlation mechapnization for Space
Shuttle oOrbater dynapmics and control studies
[EASA-CR=-161198] H79-201Th
Bffects of vertical tail flexability on the
aerodynamic characteristics of a 0.03-scale WaSA
Space Shuttle orbiter at Mach numbers from 0.90
to 1.55
[ AD-R062377)
SPACECHAFTT AHTERHAS
i eodel for calculating the radiation £1el1d of
nicrostrip antennas

R79-20175

AT9-28822
SPACECBAFT CHARGING
Electraification of woven and film materials
A79-32042
SPACECEAFT CONSTROCTIOH MATRRIALS
Current york in materials and
nethods-of-constructron research --- composite
and ceranmic materiazls for aerospace systems
A79-29591
SPACECEAFT DESIGN
A generalized modal shock spectra method for
spacecrait leads analysis
[AIAR 79-0785] A79-29017
Some TIG~weldang applacations in the aerospace
industry
A79-306044
SPRINGS (ELASTIC)
Development of linear and non-linear hub springs
for two-bladed rotors
A79=31171
STABILITY AUGHENTATION
A velocity vector control systen augmented waith
direct lift control --- stabilaty augnentation
using wanwal contrel

[ HASA-CASE~LAR-12268-1] W79=-20136
Advanced fluidac tenperature studies
[AD-A063147] "79-20348

STABILITY DERIVATIVES
Stabrlity and contral derivative estamates
obtained from flight data for the Beech 99
arccratt

[ ¥ASA-TH-72863] H79-20138

A-h3

STHATDOYN TRERTIAJ, GUIDANCE

STABILIZATIOR

A pitch attitude stabilizatron system ntilazing
engine pressure ratro feedback signals
[HASA-CASE-LAR-12562-1]

STABILIZERS (FLOID DYWRANICS)

Dynazxics of complex structyres—analysis and
experazent: Damaged aireraft stabxlators
[2D-A062691] R79-20110

Bffects of wertrcal tail f£lexabilaty on the
aerodynanic characteristacs of a 0.03-scale FASA
Space Shuttle Oxrbater at Nach numbers from 0 90
to 1.55
{ Ap-2062377]

STATIC PBESSURE

Construction and calibration of pitot-static systems

A79-31564

w79-20135

N79~-20175

STATIC TBSTS
Experanental study of coaraal nozzle exhaust moise

TAIAR PAPER 79-0631] 379-28963
5tatic evalwation of sorface coatings for

corpliant gas bearangs in an oxadizing

atnosphere to 650 C

A79-31957
STATIOBS

Master plan flight service station antonation

prograz

[AD=A052001/51 ¥79-21036

STATISTICAL ANALYSIS
Statistical analysis of aircraft maneuvering data
[AIRR 75-0781] A79-29013
STATISTICAL TESTS
A critical-reviev of performance nonitoring
systems on the basais of the experience obtained
from rotutine applications —-- for aircraft engines
[AIRR 79-7006] AT9-29381
STATOR BLARES
Transonic boundary layer on compressor stator
blades as calculated and measuored 1n wind tennel
[ORERA, TP HO. 1979=25] A79-29397
Nean velocaty and decay characteristics of the
gurdevane and stator blade wake of an axaal flow

CORPressor
[ASNE PAPER 79-GT-9] A79-30507
STATDRS
Asyoaetrie stator ainteraction nmolse
[AIAA BAPER 79-~0638] A79-28965

STELDY PLOW
the method of drscrete vortices ~-— for steady
flow past finite-spam wing
a73-28846
Soner steady and oscillating airfoil test results,
including the effects of sweep, froam the tunpel
SpPanning wing
179~20059
STEAPY STATE
Steady state behavaour of a cable uwsed for
suspending a sonar body from a helicopter
{ARL/ABRO-EEPT-15491]
STOEAGE STABYLITY
Bffectaiveness of the =antaoxadation addative 1onol
in Jjet fuels

H79-20500

A79-29121
Nethod of determinang precaprtates formed durang
use and storage of synthetare orls ~=-- for
supersonlc aircraft gas turbine engines
179-29124
STRAPDOWN INERTIMNL GUIDANCE
Technological evolution of inertial navigataion for
aircraf:
A79-29760
Redundant strapiown mavigation, gurdance, and
control of a control configured vehicle

79-20016

A new baseline for the inertaal mavigation

strapdown sapzlator program. vVoluze 1

Introdection and suamary

[AD-A062807] N79-21037
A new baseline for the inertial navigation

strapdown sizulator program. YVolume 2:

Analytical development

[AD-20628087] N79-21038
A new baseline for the inertial navigation

strapdown simulator prograw. Voluwme 3 Program

and desecraption and users goide

[AD-A062809] N79-21039
A new baseline for the imertial mavigation

strapdown sisulator program. YVolume § Pragram

lastings

[AP=A0G2810]) R79=21040



STRESS AFALYSIS

STRESS AMALYSIS

Large plastic deformation analysis of ampuisavely
loaded curved frames
[AZIAR 79-0784] 179-29028

Computerized heat-transfer and stress analysas of
wand tunnel metal throat liners
[AD-A062318]

Patigue crack growth analysis

R79-20103

KT79-20415

Three-~dimensional photoelastic stress analysis of
the dovetail region of the TP-30 turbane
enginefs third-stage fan
LADP-A0863300]

STRESS CORCENTRATIOR

Stress-intensity factors for a waide range of
sema—-ellaptical surface cracks in
fanite-thickness plates

H79-21079

179-28890
Stress intensaty factors in thard-stage fan disk
of the TF-30 turbinre angine
[AD-2062103] K79-20119
Practure --- stress aintensity and metal fatigue an
aircraft structnres
N79-20411

Stress ipntersaty analysis: Aralytaical, fainite
element for surface flaws, holes
N79-20813
STRESS CORROSION CRACKING
Introduactiron to Frackure mechanics =~=- crack
initiation and stress corrosion cracking of
aircraft structures
K79=-206410
STRESS MEASUEERHNENT
Danage tolerance in practice --- zaircraft safety
and stress measurement
N79-20420
SERINGBRS
Reduction of cabin norse durrng cruise conditions
by stringer and frame damping
[AIAA FAFER 78-504]
STIRUCTURAL AWALYISIS
HASA/FAA gencral aviation crash dynamics program -
A status repozt
[AI2A 79-0780] A79-29024
Accelerated basac loads analysis --— impreved
conputer systems programmang approach for
aircraft struoctugal analysas
[AI2Rr 79-0737] A79-29051
Thermal-stryctural m:ssion analyses of arg-cooled
gas turbine hlades

279-28611

[ASHE PAEPER 79-GT-19] A79-30553
Fracture Mechanics Design Kethodeology --- aircraft

structures

[AGARD-15-97] H79-20409

Analysis of aircraft structure using aprlied

fracture mechanics
®79-20819

Correlataon of predicted and measured thermal
stresses on an advanced aircraft structure with
sipilar naterzals
[HASA-TH-~T72862]

Developaent of Integrated Programs for
Aerospace~v¥ehicle desigh (IPAD): Reference
design process
[NASA-CE-2981]

STRUCIURRL DESIGHE

2 generalized modal shock spectra method for
spacecraft loads analysis
[ATIAR T79-07L57 179-29017

Hugoniot pressure loadaing an soft body zmpacts ——-
of aircraft
TAIAN T9-07827] 479-29026

Eeseaxch needs an aerospace structural dymamacs
TAIZR 79-0826] A79-29042

Calculation of wings of wariable sweep

H79-20989

H79-21084

A79-32047
Materials and strdctaral aspects of advanced
gas—turbane helzcopter engimes
[FASA-TH-79100] H7%9-20008
Application of mumerical optipization to the
desigh of advanced supercritiecal airfoirls
R79-20089
Inverse boundary-layer technigne for airfoal design
F79-20054
Design and calibration of slotted walls for
transotic airfoil wind tunnels
N79-20058
Humeraical desaign of shockless airfoils

[¥ASA-CR=-158439 ] H79-20065

A-08

SUBJECT TIHDEX

R conputer aided design and fabrication systenm
adapted to the desagn of three damensaonal objects
——~ helacopter desagn

N19-20762

DRAPO: 1A computer arded desagn and fabracation
systen
N79-20763
Recent Advances an Structares for Aypersonic
Plaght, part 1 --- conferences
THASA-CP-2065-PT-1]
Hypersonic structarxes- An aerodynamacist's
peespectrve, or one mants dream i1s another man's
nightnare

N79-21822

N79-21523
STRUCTORAL DESIGH CRITRRIR
Accelerated basic loads analysis =-- anproved
coeputer systens programsing approach for
arrcraft structural analy=:s

[ATAX T79-07377] A79-29051
Practure Mechanics Desagn Methodology --- aircraft

structures

[AGARD-15-97] §79-204809

Design of heavy sections ~== fracture¢ pechanies of
plate or forged arrfrane components
H79=-20016
Design of redundant structures =--- structural
design eriteraa and fractuore mechanics of large
conmercial trarsport sirerafi
H79=20418
STRUCTURAL FAILURE
Fatigue reliabilaty under maltiple-—-anplitade loads
A73-288%1
STRUCTUEAL INFLUERCE COEFFICIENTS
An application of ground vibration test results to
calcelate aeroelastic stability and control
paraneters
[AIan 75-0830]
STRUCTURAL MENBERS
advanced fabrication technigues for cooled engine
stroctures

A79-290k6

B79-2148248
STRUCTURAL BELIABILITY
Fatigue relaabalaty under zultrple-anplitude loads

A79-28891
Damage tolerance an practice --- aarcraft safety
and stress measurement
R79-20020

STRUCTORAL SIABILITY
Flap-lag stabirlity wirth dyramac zpflov by the
nethod of ayltiblade goordimates --- for rotor
deflectaons an foxward flaght
[ATAR 79-0729] A79-29003
Fornulation of the aeroelastrc stability and
response problem of coupled Totor/support systens
[ATARZ 79-0732] A79-2%9006
An application of ground vibration test results to
calculate acroelastic stabilaty zand control
paraneters
[AIAR 795-0830] AT9-29086
Applications of Laplace transform methods to
airfoil motion and stabalxzty calcelations
EATRML 7907721 A79-29050
Experinental investaigation of the endurance of
aixrplane fin sectaions an acoustic loading

A79-317186
Effective rigid:ity of a thip-walled beam

179-32051
Flutter soppressor for transonic flight

HF9-20983

STRUCTURAL STRAIN
Thermostructural analysis of a scramjet
fuel-anjection strut
n79-21427

SRROCTHREAL VIBEA?ION

Dypamic response analysis of an P-15 Fast Pack
optical system anstallatien --- structural
vibration under flight environment
[axap 79-0788] A79-20032

Structural parameter identification from measured
wibration data --- for digital simmlation of
multiple shaker test
[ATAR 79-0829] ATF9-25045

Yihratisn neasnrements on planetary dgears of
aircrafd torbine engines
[aTan 79-7012}

Lcoustaic simnlation of the flight vibration
environmrent

179-29387

A79=-298589



SUYBJECT INDEX

Bxperxmental evaluation of the effect of anlet
distortion on compresSsor blade vabrataions
L79-30558
On the balarcaing convergence of flexible rotors,
wath special reference to asynametric rotors
279-31390
STRUTS
Thermostruoctural analysis of a scramjet
fuel-inject2on strut
R19-21427
SOBSONIC AIRCEAPT
Aercacoustrc design of the Prop Pan
[AZAa PAPER 79-0610]
SUBSORIC FLOW
Flaght effects on subsonic jet noise
[AIAR PAPER 79-0616] A79-28961
Applications of Laplace transforr methods to
aarforl motioR and stabilaty calculataions
[AIAR 79-0772]
Oop the design of than svbsonaic aicfoils

A79-28960

479-29050

A79-29052
Blade-to-blade pressure, temperature, and velocity
profiles downstrean of a simgle Totor Tow at
haigh subsonic speed
[AIAR 79=-7033] 279-29419
The finirte elegent method for turhomachinery
analysts -—— sSubsonic compressible flow
A79-29840
An approach to optinun subsoric 1hlet design
[ASHE PAPEE 79-GT-51] 479-30527
Subsoni¢ base pressure fluctuations
ATO=30610
A calculatlron procedure L£or three-dinersional,
taime-dependent, inviscrd, conpressible f£low
through turbomachine blades of any geometry

A79=31247
A conmparison of panel methods far sobsonic £low
computation
[AGARD-1G-281] H79-20088

SUBSONIC FLUTTER
Decoupler pylopr - A sinple, effective wing/store
flutter suppressor --- an faightersattack aircraft
[AIRA 79=0791] A79-29035
SUBSORIC SPEED
Possibilities for scale effect on swept wings at
high subsonic¢ speeds. BRecent evidence froa
pressure plottimg tests
[EERT-18]
SUCTION
Semidirect computation of three-dazensienal
viscous flows over suction holes in lasinar flow
control surfaces
[HASA=CRE=15%0177]
SULFURIC ACID
Accuracy of determanatzon of aromatac hydrocarbon
content in jet fuels hy the sulfuric acid method
AT79-29120

H79-20999

H79-21005

SOPERCHARGERS
Effects of aar injection om a turbocharged
Teledyne Continential Motors TSI0O-36(-C engilne
[ NASA-TE-79121] H79-20528
SHTPERCEITICAL FLOW
Unsteady airloads in supercritrcal transonac flows
[ 3Iaa 79-0767] A79-29021
Conputation of supercratacal compressor and
turbine cascades uith a desagn methoed for
transonac flows

[2SHKE PAPER 79-86T-30] A79-30516
Supercritical tests of a self-optimizing,
variable=-Camber wind tunnel model
®79-20048

SOPBRCRITICAL PRESSURES
Analytical dosign of a contoured wind-tuonel liner
for supercrkitical testang
H79-19993
Supercritical tests of a self-optimizang,
variable-Canher winé tunnel model
H79-20048
SUPERCRITICAL WINGS
In-flight three~-dimensional botndary layer and
wake measurenents from a swept supercritical wang
H79-20002
Application of numerical optrmwization t0 the
design of advanced supercritical airfoals
R79-20049

A-B5S

SUPERSORIC FLOR

SUPERPLASTICITY
Study of the application of superplastically
formed and diffuspon bonded [SPF/DC} titanium

structore to lamipar flow control (IFC) ving
de=ign
[HASA~CR—158979] N79-20070

SUPERSONIC AXRCEAFT
HMethoed of determining precipitates formed during
use and storage of synthetic oirls —--- for
supersonic aircraft gas tarbine engines

179-29124
lerodypamies of engine air intakes
179-30582
Trapsonic airfoil codes
N79-20034
Flight test technigques for a tramsenic aircraft
A79-20997
SUPERSORIC COMBUSTION
validation of scramjet erhapst simnlatien
technaique at Mach 6
[¥ASA-CR-3003] N73-201058

Structures for hypersonie airbreathing tactical
nassales
R79-21437
SUPERSORIC COMBUSTION RAMIRT EHGIRES
Initial wind tunnel tests at Machk 4 and 7 of a
hydregen-burnaing, arcframe-integrated scramjet

{AT2A 79-7045] 279-29413
Airfrane-integrated propulsion systen for
hypersoni¢ cruase ¥ehicles
R79=-271424

Pesagn and apalysis of a scraajet efngihe —--
regenerative cooled and aarframe-zategrated

N78-21826
Theraostructural analysis of a scranjet
fuel=-1njection strut
N79=-21427
Advanced fadrication technigues for cooled engine
struactures
N79=-21428

SOPERSORIC CROISE AIRCEAFT RESEARCH
fwain jet noise shielding for a supersonic criise
vehicle
[AIAA PAPBE 79-0670] A79-28971
Prelimanary noise tradeoff study of a Mach 2.7
crukse aireraft
[ FASA-~TE-T8732] N79-21868
Horse and performance calibration study of a Mach
2.2 supersenic cruise aircraft
[HASA-THE-80053)
SUPERSONIC DRREG
Hethod for studying experimentally the zerodynamic
interference of small secondary structuCes with
a 1rfting surface

N79-21869

279-29096
SUPERSORIC FLOW
Attached shock regine at the edges of a conical wang
R79-28835
L refined predaiction method for smpersonic
unsteady aerodynamics with AIC partition schepe
=== 3erodynamic Infldence Coefficient
[azaz 79-07701 179-29023
Shock waves around bhodies travelling at slightly
greater than sonic sSpeed
AT9-29659
Faecality for studying the actron of unsteady
sSupersonic gas streams on the blades of a plane
cascaile
A79-31183
Analog simulatron and its defining simrilacity
criteria an the analysis of supersonic £1ows
past vings
AT79-32032
Fluid mechanical refractaing gas prasm and
agrodynamics of E - beam sostained dascharge in
supersonac £low, both applicable to laser
technology
[ Ap—R0623907] R79--20374
¥iscous—anvascid £flow matching: Rumerical methed
and applications to two-dimensiomal, transenic
and supersonic £flows
w79-20977
Bunblebee program, Aerodynanic data. Part 1
Supersonac flow field, pressure field, and panel
lsad data for valrdataonr of computational nethods
[ HASA-CR=-311%] H79-21009



SHPERSOHIC INHLETS

SOPERSQHIC INLETS
Diffusers for supersonic intakes = The dependeace
of comical diffuser performance on 1nlet f£low
conditions
[AX2A 79-7027)
SUPRESOFIC WIND TUNHELS
Coxputerized heat-transfer and stress analysis of
wind tunnel metal throat liners

A79-29399

[AD-20623181] R79-20143
Waind tunnal
[HASA=-CASE=~LAR=-10135=1] n79=-21083

SUPERSORICS

The determanataon of parameters of a chemically
active magnetogasdynamic medaum 1n the proxrmaty
of a vave. II

A719-28721
SURFACE COGLYEG

Recent advances in convectively conled engine and

airframe structures for hypersonac flaight
H79~21425

Design and analysis of a scramjet engane ---

regenerative cooled and arrframe-integrated
R79-214825

Pesign and fabracatzom of a skin stranger discrete

tube actaively cooled structural pamel
N79-21430
Design and analysas of a plate-fan sandwvich
actively cooled structural panel
N79-214831
Radiative, actaively cooled panel tests resalts
N79-21434
SORFACE CRACKS

Stress-intensity factors for a wide range of
sem1—elliptical surface cracks in
finite-thickness plates

AT9=-28890
SURFACE DEFECTS

Stress antensity analysas+ Apalytical, finite

elenent for surface f£laws, holes
E79-20413
SURFACE FINISEHING

Sorface fainishing ~—- adhesive bonding of plastac
f£f1lm to metal aarfoir surfaces
[HASA~CASE=-ASC-12631=-3]

STRFACE HOUGHNESS

Bxperameatal and zmalytacal anvestigatron of the
effects of Reynolds number and tlade surface
ronghness on multastage axial flow compressors
EASNE PAPRR 79-GT-27 179-30501

SUSPENDIEG (BANGING)

Steady state behavaioul of a cabla ased feor
suspending a sonar bhody from a helicopter
[2EL/AERO-EEFT=-149]

SWEEP BFFECT

Some steady amd oscallating airfoil test results,
ancludang the effecis of sweep, from the tunnel
spapning waing

N79-21183

H79-20000

¥79~20059
SWRET RINGS
Singularaty at the trailing edge of a swept wing
A79~28622
Selecting the geoaeiracal parameters and location
of the nose flap at the wang root profale of a
swept wing on the basas of wind tunnel data II
AT9-32038
In-flight three-dipensional boundary layer and
wake measurenents from a swept supercratical wing
H79-20002
Possibilities for scale effect on swept wings at
hagh subsonic speeds. Recent evadence from
pressure plotting tests
[REPT~187]
SYIRLING
The effect of swarl on a ranjet dump combustor
[AzTar 79-7052] 379~294811
SYSTENS RNRLYSIS
prolaimrnary feasabalaity assessmont of
Hulti-fopction Inertial Reference Assembly (BIRA)
=--=- msang the F-15 and a transport aircraft
A79=~20017
heratalia poant of vaew and objectives on coaputer
aided desagn

N79-~20999

H79-20766
The HASA-lLangley 7-inch iransonic cascade wind
tunnel at the DeuntsSche Versuchsanstalt fuer
Luft- und Ravefahrt and fairst test resylts
H79~21067

a-46

SUBJECT INDEX

SYSTRAS BNGINEERING
Dagatal Avionmics Information System /PAIS/ and
Advanced Integrated Daisplay System /AIDS/
cockpit programs
AT79-29885
Design consideratzons for amplerenting antegrated
mission-tailored £izght control modes ---
digatal fly-by-wire and the ccv y£-16 aircraft

R79-20022
CAD for electric systeoms design —-- an aareraft
productlion
E79-20765

Design apd characteristacs ©of high Reynolds number
test facilrties- The Ludwig tube
H79-20998
SYSTENS STABILITY
Pormulation of the aeroelastic stabilaty and
response problem of coupled rotor/support sysStems
[AIAR 79-0732] A79=-29006
T-38 ATBCEAFT

A new techpique to compute instazlled jet engine
thrust - applications to trimming for economic
and operational benefits
CAIRA 79-70190] A79=29385
Horthrop P=5: Case study in alrcraft design === Book
AT9-29574
T-G3 ENGIHE
Testaing to assess the affect of degraded fuel
specafications on the cold start zbility of a
T653-A=700 engine
[ATAR 79-T7009%9]
TATL ASSEMBLIZS
Experimental investigation of the endurance of
airplane fin sections in aconstic Icadang
A79-31716
Bffects of vertical tail flexibalaty on the
aerodynamic characteristics of a 0.03-scale HASA
Space Shoettle orbiter at Mach numbers frow 0.90
to 1.55

179-290384

[ AD-A062377] H79-20175
TAILLESS AIECHAFT
Very large vehicles - To be or —-- arrcraft design
concepts
27930484
Large~-vehicle concepts --- aircraft design
179-30885
TAKEOFF

Lift system znduced aerodynamacs of ¥/STOL
aircraft i1m a moving deck environpent. Volume
2. static and dynamic jet-induced force and
moment data
{AD-R062097] B79=-20084

Foranlas for takeoff performance P3-A, B and C
airplanes
{ AD-2062290]

TANKER AIECEAFPT

RC-1355 get theads-up' research -—- head-up

displays 1m midair refoeling

H79-20105

R79-32244
TASE COMPLEXITY
F-16 advanced electro-optical pod field-of-view
simulatior study --- task complexaty during
laser guaded weapons delivery
[ AD-R063530]
TECHNOLOGICAL FORECASTING
Future VSI0L reguirements for omnidirectronal low
range airspeed

n79-21050

AT9-23480
The feiure shape of med:ium and long-range civil
engines
A79-29607
Tactical pilotless airtcraft =- Do they really have
a future
A79-3123¢

TECENOLOGY RSSESSHEHT
Technological evolution of inertial navigation for
aircraft
179-29760
The Advanced Lo¥-EmisSsions Catalytic-Combustor
Program: Phase I - Description and statos --—
for aircraft gas turbine engimes
[ASHR PAPER 79-GT-1921 179-30557
A study on the ntilazation of advanced composites
inr copmercial aircraft wing stracture-
Bxecutive sumzary

{¥ASA-CRE-158902-1] N79-20189



SUBJECT INDEX

Some aspects of aircraft jet engine fuels
ERASA-TR-75395] N79-20260

Study of an advanced Generzl Aviatiron Turbaine
Engrne (GATE)

[FASA-CR-159558] H79-21073
TENPEREATORE COMPERSATIOR
Advanced fluidaic temperature studies
[AD~2063147] R79-20348

TEEPEEATURE DISTRIBUTION
Transient tewperature dastrahutaon an covled
turbine blades
[AT2R 79-7046] A79-29414
Blade-to-blade pressure, temperature, and velocaty
profiles downstream of a single rotor row at
high subsonac speed
[AXAR 79-7033] RT9-29419
Pressure and thermal dastraibutions on wings and
adjacent surfaces induced by elevon deflections
at Mach 6

[HASA-?P-1356] n79-20344
TEMPEEATURE EFFECTS
Aerospace structural netals handbook. Volume 5,
supplepent 11 Wonferrous alleys
{AD-2D62553] H79~20228

TEMPERATTRE MEASUBEMENT
Comnercial aircraft deraived hagh resolutron wind
and temperature data from the tropics for FGGE
Implications for HASA
Hre-20621
TENFERATUEE PEOFILES
Predactzon of in-depth gap heatimg ratios fram
wing glove model test data --- space shuttle
orbiter
EHASA-CR-160105]
TEHSILE STRENGTH
Fatigue reliabalaty under oultiple-amplitude loads
L79-28891

§79~20068

TEEMINAL COFFPIGURED YEBRICLE PROGEAN
Operation and evaluation of the termanal
configured vehicle mission simnlator 1o an
automated terminal area netering and spacang ATC
environmeut
A79-29895
Verificataonr and validataon of the WASR Terminal
configqured Vehiclels /ICV/ ¥aind Analysis progran
using real-tame digital sipulation
AT9~-29900
TEST EQUIPMENT
Turbine pepformance analysis and engine ko rag
correlation
[ATAL T79-7043] A79-29416
Facaility for studying the action of unsteady
supersonic gas streaes on the blades of a plame
cascade
179-~37143
TEST FACILITIES
Onigque environmental test facilataes at Orlando
Daivisiop of Nartin Marietta Aerospace
A79~-304438
Advanced Technology axrfor]l Research, volume 1,
part 1 -~- conference on development of
computational codes and test facilataes
[HASA-CP~2085-YOL-1-PT-1%}
Langley aarfoil-research program

R79-20030

¥79-20032
Developments in testing airfoil technigues at
University ©f Southampton

H79-20056
Transecpic Aercdynamac Testang
[ ¥RI-LECTDRE-SERIBE5-42] ®79-20990
Transonic vind tunnpels
H79-20933

besign and characteristacs of hiagh Reynolds number
test facilities: The Ludwig tube
n75-20994
TEST HAAGES
A new dinension. Wallops Island £light test
range The farst fifteen years
[ FASA-RP-10281
TEST STAHDS
Experaimental investigation of the endurance of
airplane fin sections im acoustic loadang
179-31716

R79-20166

TESTS
Bffects of a militarxy cargo pod and tail fins on
the aerodynanrc characterrstres of a large
wide-hody transport nodel

{ FASA-TN-80052] H79-20101

THREE DIMEHSIOHAL PLOW

IP-30 BNGIHE
Neasurements and predictions of flyover and statice
noise of an afterburning turbofan epgine in an
F-111 airplane
[AIAp 79-7018] A79-29391
Epission sapple probe investigation of a maxed
£low TF30 turbofan engine

[PRA-HA-78-3] H79=20115
THAERMAL CICLINGS TESTS
Static evaluation of surface coatings for
conpliant gas dearings in an oxadizing
atnosphere to 650 C
A79-31957

THERNAL PROTECTIOR
Tests of RASA ceramic thermal bharrier coating for
gas—turbine¢ enganes
[HASA-TH-T79116 ]
THERNAL STABILITY
Pffectiveness of the antioxadatzon additive i10nol
in Jjet fuels

¥79-20118

AT2=29121
Method of determining precipitates formed during
wse and storage of synthetac eals --—— for
supersonic aircraft gas turbine engilhnes
A79-29124
Sone aspects of aircraft jet engine fuels
[HASA-TN-T75395)
TEERMAL STRESSES
Considerations of cooling method of turbine blade
from view points of thermal stress and life
279-30378
Correlation of predicted and measured thermal
stresses on an advanced aircraft structure wath
similar materials

R79-20264

[HASA-TH-72862) R79-20989
Fhernostructural analysis of a scramjet
fuel-injectron strut
F79-214827

THERNODYRAMTIC CICLES
1 thermodynamic investigation of the mixer for
noase reductaon based on the work availabalaty
function 'exergy? —-- of bypass jet engane gas
turbane

[a1az 79-7017] 179-29390
THIN AIRFOILS
on the design of than subsonrc azrfeils
AT79-29052

THIN WALLED SHEELLS
Creep calculataon for thar-walled structares
operating under unsteady heating and loading

condations
1279-32046
THIN WALLS
Effective rigidity of a thin-valled beanm
A79-32051

THEEE DINENSIOEAL BOUNDARY LAYER
In-£flight three~dimensional boendary layer and
wake measurenents from a swept supercritacal wang
R79-20002
THREE DINMEHSTOKAL FLOW
An ertension of the classical cascade zodel to a
3P model for blade—~hob and blade-casing
interactpon - Experiments and calculations
[RIAR 79-T0297 A79-29401
Coaputer programns of flow calcalation on relative
strean surfaces 51 and 52 enploying
nen—orthogonal curvailinear coordinates and
non—orthogonal velocity components and their
application to the desaign of turbomachine blades
based ¢n three-damensional flow
{aXan 79=7035] A79-29006
Influence of £reely rotatang inlet guirde vapes op
the xeturn flows aerd stable operataing range of
an axxal flow fan
[ASWE PAPER 79-GT-31] A79-30517
A calculation procegure for three-dimersional,
taine~dependent, anviscid, compressable flow
througk tarbomachane blades of any geometry
A79-312847
A stody of inlet condatrons for three-dimensional
transonic comnpressor flows
[AD-20626881] HT9-20086
Senidrrect computation of three-dimensional
viscous flows over suction holes in laminar f£low
control surfaces

[ HASA-CR-153017] N79=~21005
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THROTTELING

THROTTLIEG
Mathematlical model znd stability of a hydraulac
servodrive with a fluadic throttle governor
A79-32027
THRUST AUGEERTATION
Augmented vectored thrust engines and the problem
of avoidaing hot gas recarculation
[ASEE PAPEER T9-GT-107} A79-30508
Cconputer-aided design study of hyperamaxing nozzles
{AD-2062374] H79-20122
TERDST NEASUREMENRT
Guide to ip-f£light thrust measorement of turbojets
and fan emganes

[AGARD-26-237] W79-20127
Fondamentals of thrust measurement in flight
W79-20128
Propulsion system thrust and drag book-keeping
¥79-2¢3129
Thrust expressions, Bethodology, and optrons
H79~20130
Instruarentation
§79-20132

THRUST VECTOR CONTROL
Aagnented vectored thrust engines and the problen
of avoiding hot gas recirculation
[ASME PAPER 79-GT-10]
TINE DEPENDENWCE
L calculation procedure for three-~daimensional,
tige-dependent, 1Dvigead, compressable flow
through turbonmachane blades of any geometry
A79=-31247

A79-30508

TINE OPTIEAL CORTHQL
System for stabilizing the vertical overload of an
aircraft
AT9-28607
TITARIUN
Study of the application of superplastically
formed and diffusion bonded (SFP/DC) titanium
stracture to lamipar flow comtrol (LFC) wing
desagn
[NASA-CE-158979]
TITANIUR ALLOYS
Future trends 1m aircraft structural materials

H79-20070

A79-28977
TORQUE
Aconstirc draving of rotor
EHASA-CASE~NFO=-165Q005=-1] W78=-20827

TORSION
Coupled hendang-torslion flutter in cascades
[ATAR 79-0793)
TOXICITY
Ozone Contapamnation 1n Aarcraf® Cabins. Appendax
i: Ozope toxicity

AT79~29036

N79-21028
TRACKING FILTEES
Heading and speed errors for x, ¥y tracking filters
A79-3216%
TRAILIHG EDGES
Sipgularaity at the trailing edge of = swept wang
A79-28622
The developaent of high 1ift, single-component
airfoil sections
A79-30922
¥ake curvature and trailing edge interaction
effects 1n wisguus flow over axrfoils
H79-20045
TRAILIHG-EDGE FLAPS
optimization of multi-element airfoils for maximunm

lift
H79-2004%
TRATHING SINULATORS
The EA-6B Heapon Systems trainer
AT9-32206

TRAJECTORY AWALISIS
Kipairum landang-appioach dastance for a sailplane
AT9-30483
Development of the integrated £light trajectory
control concept
H79-20015
Escape syster trajectory sensitivity analysis
[AD-A062429] A79-20092
TRAFSHISSION EFFICLENCY
Low profile polarizataon cage £or VOR-S antennas
LT79-30784
A Teliable a2nd survivable data transmission systen
for avionics processaing
N79-20025

SUBJECT INDEX

TRAHNSHISSION LINES
Arirborne Eiber optics manufacturing technology.
Axrrcraft installation processes
[AD=-A0632683]
TRANSORIC PLIGHT
Mircraft wake flow effect and horizontal ta:rl boffet
--- pressure dastrabution and Tesponses of
fighter aircraft ib transonac maneuvers

§79-20303

A79-30482
The problen: 2ixcraft in transonac flight
N79=-20991
TEAHNSONTC PLOW
Transoni¢ flows past Donaxisyawetiric slender
shapes = Classical equivalence Tule analysis
A79-28612
On the role of shogks in the *sub-transonace
flutter phenonencn
[AIAA 79-0765] A79-29019
Fumerical computaticn of aercelastically corrected
transenic loads
[AIAN 79-0766] A79-29020
Onsteady airloads an sSupercratacal transonic flows

[ATIAR 79-0767] A79-29021
Experiments an unsteady transconic flow
[AT2AR 79-0769] AT9-29022

Effects of inlet dastortions on 2 multi-stage
compressor —-— transonic flow pressure distortaion
LAIAX 79-7003] A79-29379

Transoni¢ boundary laYer on compressor stator
blades ag calculated and measured in wand tunnel
[ONERA, TP NO. 1979=251] A79-29397

Study of the flov field bekand a transomic axaal
conpressor rotor using laser—anemopelry and
unsteady pressure neasurements
[ATIAA 73-7038] A79-29405

Density distribution 1n a non-stationary bow wave
an a transonic flow

A79-29660

Transonic flow computations by finite elements =

Airfo1l optamizatron and analysis
A79-29676

Corputation of supercritical compressor and
turbine cascades with a design nethed for
transonic flous
[A5ME PAPER 79-GT-30] A79-30516

& proceddre for amalyzing transonic flow over
bkarnonically oscillataing airfoils

W79-20003

A pev¥ tvo-dimensional oscallating wing apparatus

for unsteady aerodynanmics research
H79-20008

Some calculations of transonic potential flow for

the FACA G64AO06 airfoal with oscillating flap
N79-20005

Pransonie flow over the NACA 60AODE with an
oscillating flap-calculations based on the Enler
eguations

K¥79-20007

Transonic airforl codes

R79-20034

Applacation of direct-inverse technigues to

axrfozxl analysas and des:ign
H79-20035

Numeracal solution of the Havier-Stokes eguations
for arbrtrary two-dipensional multi-element
airfoils

H79-20041

Recent developnents an fimite elemnent analysais for

transonic arrfoals
a79-20047

Huperical design of shockless aarfoils
[NASA-CR-1580391 H79~20065

A study of inlet conditions for three-dimensaonal
transonic cORPressor £1lows
[AD-2062688] ®79-20086

vascons~anviscid f£lov matchang Humeraical method
and applacations to two-drmensiopal, transonic
and supersonic Flows

N79~20977F

Experamental techmigoes for tramsovnic testang in

shock tubes
"79-~20998
TEANSORIC FLUTTEER

Investigataon of £lexible nozzle wall-flutter
rhcidents an the HASA-Ames Research Center 11-
by 11-foot transoprc wind tunnel

[3AIAR 79-0797] A79-~29040
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[BSA-TT-522] R79-20980
Flutter suppressox for transonic flight
¥79-20983

TRANSOEIC SPEED
The analysis and desagn of transonic two-element
airfoil systens
R79-20042
Scale effects at transonlc speeds basac
considerations
H79~-20992
The desaigm of wand tuonel Models for tests at
traesapic speeds and highk Reynolds numbers
N79-20996
Experamental technaiques £or transonic testring an
shock tubes
n79-20998
TRANSOHIC WIFD TURRELS
Ar analysis of unsteady transonaic f£low an waind
tuonels 1n subresenant fregnency Tange
[AIAR 79-0764]
The Earopean tramsonic wind-tunnel project

179-29018

A79~-31021
Transonie assessment of tvo-dimensaonal wand
tonnel wall anterference using measured wall
pressures
N79-19991
Evaluation of interference in the OST 6 xn. by 22
in. transonic airfoil tunnel

A79=-19984
Deszgn and calibration of slotted walls for
transonlc airfoil waind tunnels
H79 20058
Research on adaptive wall wind tumnels
[AD~2062110] R79=20144
Transona¢ Aerodynami¢ Testing
[ VEI-LECTORR-SERIBS-421 H79-20990
Transonic wand tunnels
H79-20993

The KASA~Langley 7-inch transonrc cascade wind
tunnel at the Deutsche Versuchsanstalt Euer
Luft~ und Raumfahrt and first test results
R79-21067
¥and tonnel real=tame data acyguisition systenm
[HASA-TH-80081] H79-21087
TRANSPORT AIRCRAFT
Lateral noise-attentation resulis from flyovers of
three transpert axrcraft
[ATIARX PAPER T4=-06511 A79-~28%66
Bard strikes to traansport aircraft jet emgimes

A79-29365
VYery large vehicles -~ To be or --- aircraft desaign
concepts
A79~30484
Large-vehicle concepts --- arrcraft desagn
A79-30485

The cost satpatzon an the materaal maintenance of
cavil aviation aireraff
[BGER 79-0141] A79-31945
Selecting the geometrical parameters and location
of the nose flap at the wing root profile of a
swept wving on the basas of wand tunnel data. IX
A79=-32038
Preliminacy feasibilaty assessment of
Hulti-function Inertial Reference Assembly (MIRA)
=== 4s3ng the =15 and a transport aircraft
H79-20017
An analysis of fuel conserving operatiopal
progedures and design modificatioms for
bomher/trapsport aircraft, volume 2
[ADP-2062609] w79-20109
Dasage tolerance analysis of redondant structores
—--- trahsport aircraft structures
BTI9-20514
Design of redundant structures --- stractural
desagn criteria and fracture mechanics of large
conxmgreilal transport aarcraft
R79-20418
Evaluataon of lanainar flow contreol systea concepts
for subsonic commercaal transport aarcraft
[Hasa-cE-158998] HTG-21003
TRAPBZOIDAL WIRGS
The method of discrete vortices --- for steady
flow past finite-span wang
AT9-28846
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TURBINE WHEELS

TOHERS
High power UHF slide screW tuner for antenna
breakdown measurements
Rr79-32190
TORGSTEN
Tongsten fiber reinforced FeCral¥- A farst
generation compasite turbine blade material
[ HASA-TR-79094] H79-20187
TUNGSTEN ALLOYS
Tungsten fiber reinforced PeCralY -~ A first
generation composite turbite blade material
A79-30397
TURBINE BLADES
4 systen which uses a laser bear to control the
regaine of vibration tests with turbane and
conpressor blades
A79-28638
Evaluation of MOSTAS conputer code for predxcting
dynranic leoads xn two-bladed wind turbines
[ATInay 79-0733] AT9-29007
Transient tepperature distribution in cooled
turbine blades
[AIAR 79-7086] A79-29814
Researches on air-cooled high-temperature turbine
=== Japanese book
A79=30376
The effect of slot configuration and arzangenment
on the characteristics of jet £low
[FAL-TH-195] A79-30377
Considerations of cooling method of turbine blade
from view points of thermal stress and life
A79-30378
2 two—~dirensional cascade test of an aix-cooled
turbine nozzle
A79-30379
Tungsten fiber reinforced FeCrAlY — A farst
generation compesite turbime blade material
A79-30397
Heat transfer to turbane blades, with specaal
reference to the effects of mainstreanm turbulence
[4SKE PAPER 79-GT-261] AT9-30514
Determanation of heat transfer coefficients around
a blade surface from temperature neasurements
[ASHE PAPER 79-GT-281] A79-30515
An experieental anvestigation of film cooling on a
turbine Totor blade
[ASNE PAPER 79-6T-32] 279-30518
Thernal-struoctural mission analyses of aar-cooled
gas turbine plades
[ASHE PAPER 79-GT-19] A79-30553
Facility for studying the actaion of unsteady
Supersonlc gas streass on the blades of a plane
cascade
A79-31143
An oxade dispersion strengthened alley £or gas
turbine blades
[ HASA-TH-T79088B) R19-20180
Tangsten fiber reinforced FeCralY- A farst
generation composite turbine blade material
[ BASA-TE-73094] H79-20187
Evaluation of an advanced directionally solidified
ganna/ganna’-alpha Mo eitectaic alloy
[#ASA-CR-1539816]
TORBIAE ENGINES
The balange of f£lexable rotors and their possible
mse 1n aero engines
[aTaa 79-7014]
High-freezing-point fuels msed for aviataon
turbane engines
[ASHE PAPER 795-G%-141] 47930555
The GATE stmdies — Assessing the potential of
future spall general aviation turbzne éngines
179-30560
CF6 jet engaine performance zmprovement progran
Task 1: Feasibalaity apalysas
[HASAZ-CR-159450] ¥79-21074
JT8p revased high-pressure turbine cooling and
other suter air Seal progran
[#ASA-CR=159551]
TUORBINE WHERLS
Determination of the flaw saze in torbine rotors
by #ltrasomnics - A necessary requirement for
fracture-mechanics test evaluation

R79-20222

A79-29389

§79-21076

A79-30281

The effects of cooglant aar imlet conditions om the
£low regime betweer a turbine dask and its casing
[ASNE PAPER 79-GT-35] A79-30520



TERBOCORERESSORS

TUEBOCOMPRESSORS

Effect of hub and tap annular £flow blockage on the
performance o0f a single-stage arial-flow
CORPressor
[ATAX 79-7001] A79-29377

Asyametric distortion generation in a varaable
beaght ananlus --- for compressor inlet flow
FATAR 79=-70021] AT9-29378

Effects of 1nlet fistortions on a apltr-stage
COBRPressor === transonic flow pressure dastortion
{AIAL 79-7003] A79-29379

in extensionr of the classical cascade podel 1o a
30 model for blade~hub and blade-casing
interaction - Experiments and calculations
[ATRR 79-~7029] A79=-29401

Rerodynamic developnent and performance of the
CP6=-6/L82500 conpressor
[AIAR 79=-7030] A79=-294032

Study of the flow field behand a transonic axial
coppressor rotor using laser—anemometry and
unsteady pressure measurerents
[AIRA 79-T703473 A79-29405

Blade-to-blade pressure, tenperature, and velogity
profrles downstream of a sindle rotor row at
high smbsomic speed
[AIRA T79-7033] A79-29419

Experanental and amalytical anvestagation of the
effects of Reynelds nuwber and blade surface
roughness on monltastade axial flovw GoMPLessSors
TASME PARER 79-6%-2] A79-30501

Axial-flow compressor turnang angle and loss by
1nviscid-vascous interactaon blade-to-blade
computataon
[A5SHE PAPER 79-GT-5] A79-30504

Mear velocaty and decay characterastics of the
guiadevane and stator blade wake of an axial flow
COBPLesSSOT
{ASHME PRPER 79-GT-9]

Computatzon of supercratical compressor and
turbine cascades wath a design method for
transonic flews
[ASME PAPER 79-GT-30] B79-30516

Influence of freely rotating anlet guade vanes on
the return flows and stable operataing range of
an axial flow fan
[ASME PAPER 79-GT-31] A79-20517

Experamental evaluation of the effect of inlet
distortion on conpressor blade vibrations

A79-30558

A study of rnlet conditions for three-dimensional
transonic compressor flows
[AD-R062683 ]

Effects of axr in-dectron on a turbocharged
Teledyne Continential Wotors TSI0-360-C engine
[HASA-TE-T79121] R79-20528

Circumferential asymmetry in ax:al fiow compressors

N79-21056

AT9-30507

B7$-20086

2 stall craterion for cascades
H79-21060
Pressure dastrabutions on axial flow compressor
blading and cozpar:son with dastrabutaons on
simalar cascade bladang
H79-21061
Sarnary of applied research prograns beang
conducted on maimiature terbomachines for
producing cryogenic teaperatuares operating on
gas bearaings turbe compressors ahnd expanders
ut1lizing helaunm and nitrogen as workang fluaids
R79-21072
TURBOPAN BNGINES
Investigatron of wing shielding offects on CTOL
engine hoise
[EIZR PAPEBR 79-0669] A79-28970
A soric fatigue analysis of a cylindrieal shell
+urbofan engine 1nlet
[AIAZ T9-0704] 175-29016
Bird strike on mediun/large c¢ivil fan enganes
n79=-393510
3 new technigue to compute amstalled jet engine
thrust - Applications to trimmaing for economic
and operational benefits
[AIAR 79=7010] A79~-29385
Characteraistics of aercelastic ipstabilaties in
+urbomachinery = RASA full scale engine test
resultz
FAIAR 79~T70111 R79-29386
The future shape of medienm and long-range civil
engines
A79-29607
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Bffect of £light loads on turbofan engine
perforsance deterzorataon
17930559
Rolls~-Hoyce Adour
179-305380
Stress intensity factors in thard-stage fap disk
of the TF=30 turbine engine
[A0=-2062103] B79~2011%
Guorde to in-flaght throst eeasurenent of turbojets
and fan engines

[2GARD=1G-237] R79=-20127
Fondamentals of thrust peasurement i1n flight
H79=20128

Application of finite element techmigues in
predacting the acoustic properties of turbofan
inlets

R79-20831

Three—-dirensaonal photoelastic stress analysis af
the dovetaal regron of the TF-30 turbine
engipe's thard-stage fan
[AD-20633001]

TORBOFANS

hcoustics and performance of hagh-speed, unegually
spaced fan rokors
FASHE PAPER T79-4T-4] A79-30503

Influence ef freely rotataing amlet guide vanes on
the return flows and stable eperating range of
an axaal flow far
[ASEE PAPEER 79-GT-31] A79-30517

Euassron sapple probe investigataon of a mazed
flow TF30 turbofan engane
EFAA-HA-78-3]

TURBOJET EWGINES
Characterastics of aeroelastig apstabilities im
turboonachinery — NASA Full scale engine test

results
[RIAR2 79-7011]

Parametric performance of a turbojet engine

combustor using jet A and A diesel fuel

179-21079

’79-20115

A79-29386

EHASA-TN-75089]) R79-20110
Low cost exrpendable enrgine
[AD-2062868 ] N79-20125

Guide to ain-£12ght thrust xeasuorement of turbojets
and fan engines
[AGARDP-AG~237] N79-20127
Pundanentals of thrust measurement an flaght

H79-20128
Bxperroental investigation of turbojet test cell
angRentors
Cap-20631721] W79-21080

TOEBONACHIRE BLRDES

Corputer programs of flow calculation on relatave
streaa surfaces $1 and 52 employing
non-orthogonal caxrv:ilinear coordinates and
non-orthogonal welocrty coemponents and thear
applacation to the desagn of turbomachine blades
based on three-dimensional flow
CAIAR 79-7035] 179-29806

5pall dasturbance swarl flow in turbomachinery

bladanas
179-29705
Research on the flutter of axial turbomachine
blading
[2D=-20631027 R79-20126

High turning bladang for axial flow machitnes.
Introduction and summary of the problems
¥79-21068
TURBOBACHIRERY
The finite element method for turbomachinery
analysys --- subsonic conpressible flow
A79-29840
Proceedings of the Seminar on Advanced Problers in
Turhorachinery, part 1
[ VEX-LECPURE=-SERIES~1~PT~1] K79=21053
Restrictive assumptarons and range of validity of
Schlichting's cascade analys:s
H78=21058
flaigh tornapg blading for axial flow machanes
Introduoction and summary of the problers
H79=21068
Ertensions to the tested range of a cascade flow
calculation method
N79-21070
Sunerary of applied research programs being
conduncted on mimiature turborachines for
producing cryogenic temperatures operating om
gas bearings turbo cospressors and expanders
utalizing helienm ard pitrogern as vorking fluads
n79-21072
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TURBOPREOP AIRCERAFT
H1ind tannel performance of four energy efficient
propellers designed for Mach 0.8 cruise ---
Lew:s 8x6 foot wind tunnel stufies for noise
reduction an high speed turboprop aircraft
[¥ASA-TH=-79124] w79-20069
TUERBOPROP EHGIRES
Yibration measurements on planetary gears of
aircraft turbine enganes
CAYAA T9=-70127]
TORBULERCE BFPECTS
Heat transfer to turbine blades, with special
reference to the effects of mainstrean turbulence
[ASME PAPER 79-GT-261] A79-30514
TURBULENT EOURDARY LAYER
Transonlc boundary layer on cormpressor stator
blades as calcnlated and measured an wand tunnel
[ORERA, TP ¥O, 1979-25] AT9-29397
Consaderations regarding velocity distraibutior and
wall friction in Anconpressible axasysmetrac
turbulent boundary layers with transverse

A79-29387

curvature
A79-29690
Inverse boundary-layer technique for axrfoal design
HT9-20058

TOEBULENT FLOW
Fumer:cal methods im laminar and turbulent flow:
Proceedings of the First International
Conference, Universaty College of Swansea,
Svansea, Wales, July 17~-21, 1978
AT9=29801
Study of meap- and turbolent-velocaity fields in a
large~scale terbire-vane passage
[3SHE PAPER T9-GT-33] AT9-30519
Nuomeracal Solution of the Navier-5toKes equations
for arbitrary two-dimensiconal maltir-elenent
airfoals
®79-20041
Structure of the turbulent separated flow around a
stalled airfoil
[NASA~CR-152263]
TURBOLERT HBEAT TREARSYER
Heat transfer to turbine blades, with special
rzeference to the ¢ffects of mainstrean turbulence
[ASNE PAEER T9-GT=-26] A79-30514
TUEBULERT JETS
The generation and propagation of sound an
turbulent Jets
[ATaA PAPER 79-0573] AT9-28955
An erxperimental study of a jet 1ssuing from a
liftang wing ~-- vertacal-horizoental filight
transaticns in VTOL aircraft

179-210190

A79-30481
TURBULENT NIXING
Jet mizing nolse - Conparison of measorement and
theory
[AIAR PAPER 79-05707]
TURBULERT WAKES
Fuperacal solution of a body-propeller combination
flow inciudang swirl azd compariSons wath data
A79-3047y4
Mean velocity and decay characteristics of the
gurdevane and stator blade wake of am axaal flow
CORpressor

A79~28954

[ASME PAPER 79-6T-9] A79-30507
dake turbulence and the junbo jets - Whose
responsaibality, pilot or controller
179-~-309583
Ccomputation of torbulent near wake for asymmetr:ic
airfoils
{ FASA-TH-78581% W79-20061

TH#0 DINERSIONAL BODIES
1 mew two-dimensional oscaillating ¥wing apparatus
for unsteady aerodynramics research
H79=20000
THO DIMERSIOHAT PLOW
The predaction of two-dimens:onal airfoil stall
Progression
N79-20051
LangleY's two-damensional research facilaties
Capabilities and plans
R79-20055
Viscous-inviscid flov matching Nuemerical wethod
and applacations to tvo~damensacnal, transonac
and supersonic flows
N79=20977
Two-daMensional compressible potential flow around
profiles in cascade
R79-21059

A-51

OTILITY AIRCRAPT

TWO STAGE TORBINES
An analytical method of evaluating the effect of
cooling-ai1r on air~cooled turbane performance
utilazang the snall-devaation method
[NAL-TN-323]
GH-60A RELICOPTER
Advanced technology applied to the UH-60A and S-76
helicopters

A79-30350

A79-3T172
ULTRAHIGE FREQUBECIES
Hagh power UHF slide screw tunmer for aptenna
breakdown measurements
179~-32190
ULTEASONIC FIAW DBTECTION
Determanation of the flawv size an turbane rotors
by ultrasonics - A necessary reguirement for
fracture-mechanics test evaluatron
179-30281
UHSTERDY PLOW
An apalysis of unsteady transomic flov 1l wand
tunnels xp sebresonant frequency range
TATAMN 79-0764] 179-29018
Onsteady airloads in supercritical transonic flows

[AIAX 79-0767] A79-29021
Experaments an unsteady tramnsonic flow
[AIAR 79-0769] 279-29022

A refined predactaion methol for supersonic
unsteady aerodynagics with AIC partatiom scheme
==— Jerodypaplc Influence Coefficient
[AIAR 79-0770] 279~29023

Aerohydroelastic opening of a shell an unsteady flow

179-29151

Density digtribontior in a non-stationary bow wave

in a transonxzc flow
AT9-29660

Goertler vortices in the momlinear Tegion ———
unsteadiness development and onset in blowdown
vind tupnels

R79-29684

The effect of chordwise flexabalaty on the 1lift of

a raprdly accelerated airfoal
R79=-30923

Facalaty for studying the action of unsteady
supersonic gas sStreams on the blades of a plane
cascade

A79-31143

A new two-dimensional oscillating wing apparatus

for unsteady aerodynamics researcch
R79-20008

Uasteady vaiscous thin aarfoil theory
[AGARD-R~671]

USEE MANUALS (COHNEUTER PROGEAAS)

Users manwa) for linear Tize-Varying Helicopter
Simmnlation {Prograz TVHIS)
[HASA-CR-159020]

USEE EEQUIRERENIS

Future VSIOL redquirements f£or oenvdirectaonal low

range airspeed

¥79~20087

¥79-20769

A79-293480
GTELITY ATRCRAPY
Interactional aerodynamics of the single rotor
helacopter configurataion, Volume 4G+ One-thaird
octave band spectrograms of wake splat-falm
data, faairangs and surface devices =-=-- utilaty
arrcraft
[ADp-a063000] R79-20078
Interactioral aerodymanics of the single rotor
helicopter configuration. Volume 6-C:
Cne~third octave band spectrograms of wake
single fi1lm data, hubeaps and aar ejectors =--
utilxty aircEatt
[AP-A062140] #79-20075
Interactional aercdynamics of the single rotor
helicopter configuration., Wolume 7-A:
Freguency analyses of wake split-film data,
buildnp to baseline ~-- utalaty aircraft
[AD-A062639] H79-20076
Interactional aerodynamics of the single rotor
helrcopter configuration Yolume 7C- Frequency
analyses of wake split-f1lm data, solid hubcaps
=== gtalaty aircraft

[AD-2062640] N79-20077



¥/STOL AIRCERFT

Interactional aerodyramics of the sangle rotor
helicopter configeration. Volume 7-D2
Prequency analyses of wake split-falm data, open
hubcaps === utality aarcraft
[AD-20626811 R79-20078
Interactional aesrodynamics of the sangle rotar
helrcopter confrquration. WVolume 7-F:2
Frequency analyses of wake split-falm data, air
ajectors with haobeaps --- ptilrtary arreraft
[AD-2062117] N79-20080
Interactional aerodynam:rcs of the single rotor
helicopter corfiquration, Volupa 7-G¢
Fragquency analyses of wake split-falm data,
faarings and surface devaces === utrlity aircraft
[2D-R0626042] R79=-20081

¥/STOL AIBRCRRAFT
Ship notion effects on landing impact logads ===
¥/ST0L landing on aircraft carrier

[ATAR 79=0742] AT9=29014
V/S70L all weather HOD landing simulation /Status
Teport/
A79-28478

Design benefaits from V/STOL control/dasplay
simnlation program at Lockheed
A79=-29079
Fuature ¥5T0L regqnirements for omnidarectional low
Tange airspeed
AT9-29480
An X~22A flaight experament to investigate
control-dasplay requiresents for the AV-8B ¥TOL
aiccraft
AT9-29484
hugrented vectored thrust enganss and the problem
of aveadane hot gas recarnculataon
[ASME PRPER 79-GT-10] A79-305048
Lift systen induced aerodymamics of V/STOL
aircraft an a movang deck envarcnment. YVolume
2. Statac apd dynamac jet-aznduced force and
Boment data
[AD-A062097] RT9-20080
VYALIDITY
Bestractive assuaptions and range of wvalidity of
Schlachting's cascade analysis
H79=-21058
VARIABLE SWEEP WINGS
Calculation of wings of variable sweep
AT79-32047
VARIONBTIERS
Calibration and use of a sailplane variometer to
peasure vertical velocaty fluctuations
A79-30112
VEBLOCITY DISTREIBUTION
A Jet exhaust noise prediction procedure for
rnverted velocity profaile ceannular nozzles
[AIAR PAPER 79-06333] A79-28964
Blade-to=-blade pressuyre, temperature, and velocaty
profiles downstream of a single Toter row at
hagh subsonic speed
[AIAR 79-7033] A79-29419
Considerations regardang velocaty dastraibatzon and
wall fraction in aincompressible axasymmetric
turbulent boundary layers with transverse
curvature
A79-29694
YELOCITY ERRORS
Headaing and speed errors for x, y trackang falters
AT79-32164
VELOCITY MEASURENERT
Study of mean- and turbulent-velocity £ields an a
large-scale turbane-vane passage
[ASME PAPER 79-8T-33] A79-30519
Wind estamates fron clecud aotions Result of an
in satu aircraft verification experiment
R79-20616
VERTICAL AIR CUREEBRTS
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NASA CONTINUING BIBLIOGRAPHY SERIES

NUMBER TITLE FREQUENCY
NASA $P=7011 AEROSPACE MEDICINE AND BIOLOGY Monthly

Avaation medscine, space medicng, and
space biology

WASA SP-7037 AERONAUTICAL ENGINEERING Monthly

Engineermg, design, and operation of
awrcraft and aircraft comporents

NASA SP-7039 NASA PATENT ABSTRACTS BIBLIOGRAPHY Semuannually ~
NASA patents and applications for patent
NASA SP-7041 EARTH RESOURCES Quarterly

Remote sensing of earth resources by
arrcraft and spacecraft

NASA SP-7043 ENERGY Quarterly

Energy sources, solar energy, energy
converston, transpott, and storage

NASA SP-7500 MANAGEMENT Annuzlly

Program, contract, and personnel
management, and management techniques
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