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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administra-
tion this publication has been prepared by the National Aeronautics and Space Admimistra-
tion 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
in September 1970 and the first supplement in January 1971. Since that time, monthly sup-
plements have been 1ssued.

This supplement to Aeronautical Engineering— A Special Bibliography (NASA SP-7037)
lists 288 reports, journal articles, and other documents originally announced 1in November
1975 in Scientific and Techimcal Aerospace Reports (STAR) or in lnternational Aerospace
Abstracts (IAA}

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

Each entry 1n the bibliography consists of a standard bibliographic citation accompanied
in most cases by an abstract. The listing of the entnes 1s arranged in two major sections,
IAA Enmtries and STAR Entries,in that order The citations, and abstracts when available,
are reproduced exactly as they appeared originally in /44 or STAR, including the onginal
accession numbers from the respective announcement journals. This procedure, which saves
time and money, accounts for the slight variation 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 (A75-10000 Series)

All publications abstracted in this Section are available from the Technical Information
Service. American Institute of Aeronautics and Astronautics, Inc  (AlAA), as follows
Paper copies are avallable at $5 00 per document up to a maximum of 20 pages The
charge for each additional page 1s 25 cents Microfiche'" are available at the rate of
$1 50 per microfiche for documents identified by the '‘#° symbol following the accession
number A number of publications, because of their special characteristics, are avadable
anly for reference in the AIAA Technical Information Service Library Minimum airmail
postage to foreign countries 1s $1 00 Please refer to the accession number, eg
(A75-10763), when requesting publications

STAR ENTRIES (N75-10000 Series)

One or more sources from which a document announced in STAR is available to the
public 1s ordinanly given on the last hne of the otation  The most commonly indicated
sources and their acronyms or abbreviations are listed below If the publication i1s available
from a source other than those hsted, the publsher and his address will be displayed on
the availability hne or in combination with the corporate source line

Availl NTIS Sold by the National Technical Information Service to U S customers at
the price shown in the citation following the letters HC (hard, paper, or facsimile
copy) Customers outside the US should add $2 50 per copy for handiing
and postage charges to the price shown (Prices shown in earlhier STAR volumes,
1962-1974, have been superseded but may be calculated from the number of
pages shown in the citation The price schedule by page count was given In
the last STAR i1ssue of 1974 or may be obtained from NTIS)

Microfiche'"’ are available at a standard price of $2 25 (plus $1 60 for non-U S
customers) regardless of age for those accessions followed by a “# symbol
Accession numbers followed by a " +” sign are not availlable as microfiche
because of size or reproducibihity

Initially distnbuted microfiche under the NTIS SRIM (Selected Research in
Microfiche) 1s available at greatly reduced unit prices For this service and for
information concerning subscription to NASA pninted reports, consult the NTIS
Subscnption Unit

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 ardered by the AD, PB, or
other report number shown on the last hne of the citation not by the N
accession number It 1s also advisable to cite the title and other bibliographic
identification

Avall SOD (or GPO) Sold by the Supenntendent of Documents, US Government
Printing Office, in hard copy The current price and order number are given
following the availability ine (NTIS will fill microfiche requests, at the standard
$2 25 price. for those documents identified by a “# symbol )

(1) A microfiche is a transparent sheet of film 106 by 148mm in size containing as many as 80 to 98 pages of
information reduced to micro images ( not to exceed 26 1 reduction)

W



Avail
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Avail

Avail

Avail

Other

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

ERDA Depository Libraries Organizations in U S cities and abroad that maintain
collections of Energy Research and Development Administration reports, usually in
microfiche form, are listed in Nuclear Science Abstracts Services available from the
ERDA and i1ts depositories are described in a booklet, Science Information Available
from the Energy Research and Development Administration (TID-4550), which
may be obtained without charge from the ERDA Technical Information Center

Unmv Microfilms  Documents so indicated are dissertations selected from
Dissertation Abstracts and are sold by Umwersity Microfilms as xerographic copy
{HC) at $10 00 each and microfilm at $4 00 each regardless of the length of
the manuscript  Handling and shipping charges are additional ANl requests
should cite the author and the Order Number as they appear tn the citation

USGS Onginals of many reports from the U S Geological Survey, which may
contain color illustrations, or otherwise may not have the qualty of illustrations
preserved in the microfiche or facsimile reproduction, may be examined by the
public at the libranes of the USGS field offices whose addresses are listed n
this Introduction  The hbranes may be queried concerning the availability of
specific documents and the possible utilization of local copying services, such
as color reproduction

HMSO Publications of Her Majesty’'s Stationery Office are sold in the U S by
Pendragon House, Inc (PHI), Redwood City, Califormia The U S price (including
a service and mailing charge) 1s given, or a conversion table may be obtained
from PHI

BLL {formerly NLL) Bntish Library Lending Dwvision, Boston Spa. Wetherby,
Yorkshire, England Photocopies available from this organization at the price
shown (If none 1s given, inquiry should be addressed to the BLL)

ZLDl  Sold by the Zentralstelle fur Luftfahrtdokumentation und -Information,
Munich, Federal Republic of Germany., at the pnce shown in deutschmarks
(DM}

Issuing Activity, or Corporate Author, or no indication of availabihty Inquiries
as to the availability of these documents should be addressed to the organization
shown 1n the citation as the corporate author of the document

U S Patent Office Sold by Commussioner of Patents, U S Patent Office, at the
standard prnice of 50 cents each, postage free

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



GENERAL AVAILABILITY

All pubhicaticns abstracted in this bibliography are available to the public through the sources
as indicated in the STAR Entries and /AA Entries sections It 1s suggested that the bibliog-
raphy user contact his own library or other local libranies priar to ordetng any publication
inasmuch as many of the documents have been widely distributed by the i1ssuing agencies.
especially NASA A listing of public collections of NASA documents 1s included on the inside
back cover

SUBSCRIPTION AVAILABILITY
This publication 1s available on subscrption from the National Technical Information Service
{(NTIS) The annual subscription rate for the monthly supplements, excluding the annual

cumulative index 1s $18 00 All questions relating to subscriptions should be referred to the
NTIS

\'
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American Institute of Aeronautics
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Technical Information Service

750 Third Ave

New York, NY 10017
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Washington, D C 20231
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Washington, D C 20546

National Technical Information Service

Springfield, Virgiia 22161
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899 Broadway Avenue
Redwood City, California 94063

Superintendent of Documents
U S Government Printing Office
Washington, D C 20402

University Microfilms
A Xerox Company

300 North Zeeb Road
Ann Arbor, Michigan 48106

University Microfilms, Ltd
Tylers Green
London, England
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NASA SPONSORED AVAILABLE ON
DOCUMENT ' { MICROFICHE
ACCESSION NUMBER—=- N75.10005*§ Lockheed-Georgia Co Maretta CORPORATE
——> GROUND EFFECT FOR V/STOL AIRCRAFT CONFIGURA- S8OURCE
TIONS AND ITS SIMULATION IN THE WIND TUNNEL
TITLE PART 3 THE TANGENTIALLY BLOWN GROUND AS AN
ALTERNATIVE TO A MOVING GROUND APPLICATION '“'L'c":‘?r:
TO THE NASA-AMES 40 BY 80-FOOT WIND TUNNEL o
AUTHOR ___,—b».rlef: Hackett, E B Praytor, and E O Caldwell [1973] "59 p AVAILABILITY
—=* (Contract NAS2-6690) P J SOURCE
(NASA-CR-114497) Avall NTIS HC $425 CSCL 018B
NTRACT A set of conceptual drawings showing the application of COSATI
goa GRANT slot-blowing boundary layer control to the 40- by 80-foot wind CoDE
tunnel i1s presented In small scale pilot expenments unswept
slots were used fed by a below-floor plenum The model was
REPORT sting mounted and its wing was unswept However design for
NUMBER the Ames tunnel was heawily constrained both by under floor
balance mechamnisms and by a large turntable An over floor
supply system was therfore designed A description of appropnate
procedures for using the floor tangential blowing system Is given
Though some of the operating graphs are specific to the design
for the Ames tunnel, both non-dimensional plots and the approach
generally are widely applicable Author
NASA SPONSORED AVAILABLE ON
DOCUMENT ‘1 1 MICROFICHE
ACCESSION ————»A75-10336 * # Sealing technology for aircraft gas turbine @ueee TITLE
NUMBER engineg, L P Ludwig and R L Johnson (NASA, Lewis Research -s—m——wH-0o—
| Center, Cleveland, Ohio) American Institute of Aeronautics and -e——
AUTHORS Astronautics and Society of Automotive Engineers, Propulsion e AUTHORS'
Conference, 10th, San Diego, Calif, Oct. 2,-23, 1974, AIAA Paper AFFILIATION
74-1188 12p 23 refs
Experimental evaluation under simulated engine conditions TITLE OF
revealed that conventional mainshaft seals have disadvantages of high '—— PERIODICAL
gas leakage rates and wear An advanced seal concept, the self-acting
face seal, has a much lower gas leakage rate and greater pressure and PUBLICATION

speed capability In endurance tests (150 hr) to 43,200 rpm the DATE
self-acting seal wear was not measurable, indicating that noncontact
sealing operation was maintained even at this high rotative speed A
review of published data revealed that the leakage through gas path
seals has a sigmficant effect on thrust specific fuel consumption, stall
margin, and engine maintenance Reducing teakages by reducing seal
clearances results in rubbing contact, and then the seal thermal
response and wear determines the final seal clearances {Author)

viil



IAA ENTRIES

A75-41951 Nederlandse Verermiging voor Luchtvaart-
techniek, Yearbook 1974 (Nederlandse Vereniging voor Luchtvaart-
techniek, Jaarboek 1974) Edited by F J Sterk Amsterdam,
Nederiandse Vereniging voor Luchtvaarttechniek, 1975 143 p In
Dutch and English
Some selected topics in recent developments in the design of
new aeronautical systems are discussed, including the development of
rapid transit over water, considerations in the design of very large
aircraft, nuciear-propelled aircraft, flight characteristics of very large
subsonic transport aircraft in landing, aileron flutter of plastic
sallplanes, and noise of small propeller atrcraft
PTH

A75-41953 # Some considerations on the design of very
large aircraft H Wittenberg (Delft, Technische Hogeschool, Delft,
Netherlands) In Nederlandse Vereniging voor Luchtvaarttechmek,
Yearbook 1974 I Amsterdam, Nederlandse Ver
eniging voor Luchtvaarttechniek, 1975, p 3-1 to 3-16 7 refs

The paper reviews some of the fundamentals of the scaling laws
for aircraft and shows the effects of increasing the size of present-day
aircraft on take off/landing and cruising performance and on aircraft
structure The square cube law is discussed, which states that arrcraft
weight - and thus flight loads - increases with the third power of the
linear dimensions, but with geometrical similarity the cross-sectional
areas only increase with the second power These considerations were
apphied n a parametnic study of an awrcraft having a gross weight
roughly doubled in comparison with the Boeing 7478 that is to be
optimized for cruising performance by proper choice of wing- and
thrust-loading Results of a preliminary design study for a mammoth
turbofan-powered aircraft and a very large nuclear powered aircraft
are presented PTH

A75-41954 # The nuclear propelled aircraft J C van der
Sluts In Nederlandse Vereniging voor Luchtvaarttechniek, Year-
pook 1974 "1 Amsterdam, Nederlandse Vereruging
voor Luchtvaarttechniek, 1975, p 4 1 to 4-19 5refs

The major design, safety and economic problems in the
realization of nuclear powered aircraft are discussed on the basis of a
propulsion model n which the turbofan engines of the arcraft
obtain heat for expanding the air passing through them from
circulating helium heated by a central nuclear fission reactor One of
the main technological problems remanns the development of
heat-exchanger creep-resistant materials The main safety criteria are
complete freedom of movement in and around the aircraft, no
release of radioactivity during normal operation, and no release of
radioactivity 1n case of a major accident The third criterion
represents the most formidable challenge The reactor shield
assembly must withstand the shock of impact without rupture,
melt-through of the containment vessel must be preveated, and the
possibility of accidental critical mass must be eliminated |t i1s shown
that nuclear aircraft become economically more attractive as aircraft
gross weight increases PTH
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A75-41955 # Flight charactenistics of very large subsonic
transport aircraft during landing approach (Viiegeigenschappen van
2eer grote subsone transportvliegtuigen n de naderingsvlucht) W P
de Boer and H A Mooy (National Luchtvaartlaboratorium,
Amsterdam, Netherlands) !n Nederlandse Vereniging voor Lucht-
vaarttechniek, Yearbook 1974 Amsterdam,
Nederiandse Vereniging voor Luchtvaarttechniek, 1975, p 5-1 to
5-17 16 refs In Dutch

The paper presents a study of projected handling qualities of
future large {up to 1800 tons) subsomic aircraft during landing
maneuvers Limits of the important parameters during symmetric
and nonsymmetric movements are discussed, and the principles of
‘direct-ift control’ are set forth The concept of a ‘control
configured vehicle’ is briefly discussed PTH

A75-41956 # Aileron flutter in plastic sailplanes (Rolroer-
flutter by kunststof zweefvhiegtuigen) P C Hensing (Delft,
Technische Hogeschool, Delft, Netherlands) In Nederlandse Ver-

Luchtvaarttechniek, Yearbook 1974
Amsterdam, Nederlandse Vereniging voor Luchtvaart-
techmiek, 1975, p 6-1t0 6-11 In Dutch

The paper presents results of flutter calculations performed for
the ‘Standard Cirrus’ sallplane based on resonance and damping
characteristics of the alleron system Consideration of structural
damping and dry friction in the aileron system shows that the wing
of the awcraft s flutterfree in the normal speed range Two
situations, namely, interaction between the first or second anti-
symmetric bending vibration and the aileron motion, were found to
be safe for the ‘Standard Cirrus’, although they may be critical for
similar aircraft with different mass and stiffness characteristics
PTH

entging voor

A75-41957 # Some aspects of recent developments of the
Fokker F28 transport awcraft J H D Blom (Fokker-VFW,
Schiphol-Qost, Netherlands) In Nederlandse Verentging voor Lucht-
vaarttechniek, Yearbook 1974 Amsterdam,
Nederlandse Vereniging voor Luchtvaarttechniek, 1975, p 7-1 to
7-15

The paper discusses two important aspects in the development
of the F28 6000 aircraft improvement of take-off performance and
noise reduction Take-off characteristics were tmproved by the
development of full span slats with a low drag configuration and by
increasing the wing span by 2 x 75 cm to reduce induced drag In
assessing slat characteristics, a weighted balance between increments
i maximum {1ft and 1n drag generated by the leading-edge devices
was used as a criterion To lower external noise levels, absorbing
linings were developed for the intake section of the nacelle, and
fimings were installed i1n the exhaust pipe aft of the engine Also, the
gas stream was suitably changed by the use of a chuted nozzle to
reduce gas stream noise PTH

A75-41958 # Noise from light propeller aircraft (Geluid van
hechte schroefvliegtuigen) G J J Ruygrok (Delft, Technische
Hogeschool, Delft, Netherlands) In Nederlandse Vereniging voor
Luchtvaarttechniek, Yearbook 1974 Amster-
dam, Nederlandse Vereniging voor Luchtvaarttechniek, 1975, p 8-1
to 8-18 15refs In Dutch

A test program Is described that sought to determine the sound
levels produced by hight (below 12,500 Ib) propeller-driven aircraft
Sound radiation patterns and spectral characteristics of the emitted
sound from three aircraft types were measured for standard take-off
and constant-altitude flight ICAO noise hmits imposed on these
aircraft are discussed PTH



A75-41969

A75-41969 Determination of the three-dimensional tran-
sonic potential flow around wings and wing-body combinations by
means of a relaxation technique (Berechnung der dreidimensionalen
transsonischen Potentialstromung um Tragflugel und Tragflugel-
Rumpf-Kombinationen mit einem Relaxationsverfahren) S Rohlifs
and R Vanino {Dornier GmbH, Friedrichshafen, West Germany)
{Deutsche Gesellschaft fur Luft- und Raumfahrt, Jahrestagung, 7th,
Kiel, West Germany, Sept 17-19, 1974 ) Zeitschrift fur Flugwissen-
schaften, vol 23, July-Aug 1975, p 239-245 11 refs In German
Bundesministerium der Verteidigung Contract No
TR-720-R-7600-32-008

The two-dimensional relaxation method by Murman and Krupp
is directly extended to the three-dimensional flow around wings and
wing-body combinations The fundamental simplicity of the method
can be maintained by solving the transonic potential equation for
small perturbations equally by means of a cartesian coordinate grid
in the physical flow field The boundary conditions of the wing are
given on the wing center plane and the boundary conditions of the
body on an infinitely long prismatic fuselage The flow in the far
field 1s calculated using Klunker's analytical solution Various sample
calculations effected on wings are compared with wind tunnel results
and other theoretical calculations, in addition, the calculation of a
wing with supercritical profile 1s verifled A simple sweptback
wing-body combination is calculated with and without lift  {Author)

A75-41970 Design and wind-tunnel measurement of a
wing-body combination with supercritical airfoil (Entwurf und
Windkanalmessung emner Flugel-Rumpf-Kombination mit  uber-
kritischem Profil) A Gustavsson (Forsvarsdepartmentet, Flyg-
tekniska Forsoksanstalten, Bromma, Sweden) and R Vanino
{Dornier GmbH, Friedrichshafen, West Germany) (Deutsche Gesell-
schaft fur Luft- und Raumfahrt, Jahrestagung, 7th, Kiel, West
Germany, Sept 17-19, 1974 } Zeutschrift fur Flugwissenschaften, vol
23, July-Aug 1975, p 257-262 8 refs In German Bundes-
ministerium der Verteidigung Contract No TR-720-R-7600-32-008

A wind-tunnel model with a wing of moderate aspect ratto and a
supercritical airfoil was designed and high-speed measurements were
conducted The principles of design are 1Hustrated and the exper-
mental results are discussed For the wing design a relaxation
procedure for the calculation of the supercritical airfoil flow and a
standard procedure for the calculation of the compressible wing-
body flow were used The wind-tunne! tests comprise six-component
measurements, buffeting measurements as well as o1l flow and
Schlieren pictures Comparisons are made with a reference wing with
a conventional arrfoil combined with a cyhindrical and a waisted
body The wing with supercritical airfoil gives an increase of the
drag-rise Mach number, shifting of buffet onset to higher lift
coefficients and drag reduction for high-hft coefficients The body
waisting leads to a considerable increase of the drag-rise Mach
number for the non-hifting case {Author)

A75-42072 * # Potential and wiscous flow prediction In
V/STOL propulsion system inlets N O Stockman (NASA, Lew:s
Research Center, Cleveland, Ohio} U S WNaval Aiwr Systems Com-
mand, Workshop on Prediction Methods for Jet V/STOL Propulsion
Aerodynamics, Arlington, Va, July 28-31, 1975, Paper 15 p 12
refs

Highfights of the method of analysis of inlet flow are given To
indicate the accuracy of the method, several comparisons with
experiment for different V/STOL inlet configurations and various
operating conditions are given Two applications to inlet design and
analysis are then discussed A summary of current efforts i1s given,
and finally areas of possible future work are indicated {Author)

A75-42073 * # Summary of model VTOL Ihft fan tests con-
ducted at NASA Lew:s Research Center J H Diedrich (NASA,
Lewis Research Center, Cleveland, Ohio) US Naval Air Systems
Command, Workshop on Prediction Methods for Jet V/STOL
Propulsion Aerodynamics, Arlington, Va , July 28-31, 1975, Paper
23 p 9refs
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Early tn this decade three model VTOL lift fan studies were
conducted in the NASA Lewis Research Center’s 9- by 15-foot
V/STOL wind tunnel The first experiment consisted of crossflow
tests of a 15-inch diameter fan installed in a two-dimensional wing
The wing was then used for a study of installation effects on lift fan
performance The model tested consisted of three 5 5-inch diameter
tip-turbine driven model VTOL Iift fans mounted chord-wise n the
two-dimensional wing to simulate a pod-type array For the third
program, a pod was attached to the wing, and an Investigation was
conducted of the effect of design tip speed on the aerodynamic
performance and noise of a 15-inch diameter Iift fan-in-pod under
static and crossflow conditions {Author)

A75-42174 Why the F-16 (Perché I'F-16) P Corsini
Rivista Aeronautica, vol 51, May-June 1975, p 23 58 In (talian
The paper discusses the technical, economic, and operational
reasons that led to the US A F adopting the YF-16 as its new light
fighter These are discussed in the light of new Pentagon orientations
with regard to aeronautical systems The consequences of the Air
Force’s decision for European aviation are examined PTH

A75-42183 * The numerical simulation of low frequency
unsteady transonic flow fields W F Ballhaus and H Lomax (NASA,
Ames Research Center, Moffett Field, Calif) In International
Conference on Numerical Methods in Fluid Dynamics, 4th, Boulder,
Colo, June 24-28, 1974, Proceedings New
York, Springer-Verlag New York, Inc, 1975, p 57-63

The lowest order approximation to the Euler equations for
unsteady, transonic flow about a thin awrfoil 1s considered and a
semumphcit difference scheme 1s applied to a simplified governing
equation which 1s a suitable modification of this approximation for
low-frequency motton [n another approach the approximation first
considered is retained as the governing equation and a semnmplicit
difference scheme 1s employed The computed results obtained in
both cases are discussed GR

A75-42185 Flat slender delta wings 1n supersonic stream
at small angles of attack A P Bazzhin In international Conference
on Numerical Methods in Flutd Dynamics, 4th, Boulder, Colo , June
24-28, 1974, Proceedings New York, Springer-

Verlag New York, Inc, 1975, p 69-78 7 refs
The most probable flow pattern over the wings at a moderate
free stream Mach number Is one in which the conical bow wave I1s
attached to the tip of the wing only Difficulties concerning a
solution based on the full nonlinear system of gasdynamic equations
are partly related to the computation of the flowfield in the nearest
vicimty of the leading edge A description is given of some results
which characterize the inner structures of flows over flat delta wings
GR

A75-42194 * High Reynolds number transontc flow simula-
tion G S Deiwert (NASA, Ames Research Center, Moffett Field,
Calif) In International Conference on Numerical Methods in Fluid
Dynamics, 4th, Boulder, Colo, June 24-28, 1974, Proceedings
New York, Springer-Verlag New York, Inc,

1975, p 132137
A code has been developed for simulating high Reynolds
number transonic flow fields of arbitrary configuration An explicit
finite-difference method with time splitting 1s used to solve the
time-dependent equations for compressible turbulent flow A non-
orthogonal computational mesh of arbitrary configuration facilitates
the description of the flow field The code i1s applied to simulate the
flow over a two-dimensional 18 percent thick circular-arc biconvex
airfoil at zero angle of attack for several different Reynolds numbers
and a free-stream Mach number of 0 775 {Author)

A75-42200 A numerical procedure in the hodograph plane
for the study of transonic flow past wing profiles B Gabutti (Pavia,
Universita, Pavia, Italy), G Geymonat, and S Nocilla (Torino,



Politecnico, Turn, ltaly) In International Conference on Numerical
Methods in Fluid Dynamics, 4th, Boulder, Colo, June 24-28, 1974,
Proceedings (A75-42176 21-34) New York, Springer-Verlag New
York, Inc, 1975, p 176-180 Research supported by the Consiglio
Nazionale delle Ricerche

A75-42207 Leading edge separation from non-conical slen-
der wings at incidence. § P Jones {East Anglia, University, Norwich,
England) In International Conference on Numerical Methods in
Fluid Dynamics, 4th, Boulder, Colo , June 24-28, 1974, Proceedings
New York, Springer-Verlag New York, Inc,
1975, p 225232 7 refs Ministry of Defence Contract No.
AT/2162/05
A numerical method 1s proposed for evaluating the behavior of a
flow past flat ptate slender wings at incidence At the leading edges
of such a wing the boundary layers on the upper and lower surfaces
meet and coalesce to form a vortex sheet which spirals into a vortex
core situated above the wing The method for advancing the solution
downstream through successive cross-flow planes ts based on the
Crank-Nicolson marching procedure Assumptions are made that the
flow 15 effectively inviscid, that the vorticity in the fluid 1s condensed
onto vortex sheets which emanate from the leading edges, that the
secondary separation induced under the primary vortex 1s neghgible,
and that the slender body theory of Munk, Jones, and Ward 1s
applicable An ntrinsic coordinate system 1Is adopted 1n each
cross-flow plane to describe the initially unknown sheet shape As an
example, the method Is applied to wings of two different basic
shapes SD

A75-42215 Difference methods for transonic flows about
arfoils A A Mirin (Califormia, University, Livermore, Calif ) and S
Z Burstein {New York University, New York, N.Y.} In Inter-
national Conference on Numerical Methods in Fiuid Dynamics, 4th,
Boulder, Colo, June 24-28, 1974, Proceedings
New York, Springer-Verlag New York, Inc, 1975, p 277-286
Contract No AT{11-1)-3077

Solutions to the problem of steady transonic flow of an inviscid
perfect gas past plane lifting awrfoils are computed using a time
dependent formulation The steady solution to the system of
hyperbolic partial differential equations is obtained as the asymp-
totic mit of flow for large times A coordinate system, which makes
use of a conformal map of the interior of the umit circle onto the
exterior of the airfoil, 1s used The conservation laws are expr: “sed in
terms of polar coordinates on the intertor of the unit disc and are
solved using a second order accurate method To extend the
numerical sofutton to the boundary of the unit disc the method of
characteristics 1 used {Author)

A75-42225 Some results using relaxation methods for
two- and three-dimensional transonic flows. W Schmidt, S Rohlfs,
and R Vanino (Dornier GmbH, Friedrichshafen, West Germany) In
International Conference on Numerical Methods in Fluid Dynamucs,
4th, Boulder, Colo, June 24-28, 1974, Proceedings
New York, Springer-Verlag New York, Inc, 1975, p

364-372 11 refs Bundesministerium fur Verteidigung Contract No
T/R-720/R-7600-32-008

In the past, relaxation methods have been demonstrated to be a
powerful numerical tool for obtaining steady-state solutions to the
two- and three-dimensional transonic potential equattons The basic
numenical procedure accounts for the mixed elliptic-hyperbolic
character of the governing equations by using a mixed finite-
difference scheme The general procedure is to employ centered
differences when the flow 1s locally subsonic and one sided dif-
ferences when 1t 1s locally supersonic Bailey and Ballhaus (1972)
extended the mixed elliptic-hyperbolic relaxation method to the
inviscid transonic small disturbance equation in three dimensions In
this paper, we use a ssimilar approach, considering transonic flow over
thin lifting wings with sweep, taper and curved leading edges and
about nonlifting and hfting wing-body combinations (Author)
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A75-42656

A75-42231 Studies of free buoyant and shear flows by the
vortex-in-cell method J A L Thomson and J C S Meng (Physical
Dynamics, Inc., Berkeley, Calif ) In International Conference on
Numerical Methods 1n Fluid Dynamics, 4th, Boulder, Colo, June
24-28, 1974, Proceedings New York, Springer-
Verlag New York, Inc., 1975, p 403-416 11 refs

The vortex-in-cell (VIC) method 1s a numerical method which
combines the concepts of the particle-in-cell method, Green's
function, and the fast Fourter transform The formulation of the
problem for inviscid fluids 1s discussed along with some features of
the VIC method and numerical computations with the discrete
vortex model Attention ts given to the rise of a buoyant cylinder
(thermal), the Saffman-Taylor instability, the transport of aircraft
trailing vortices, and the gravity current G R.

A75-42313 # A method for determining the force character-
istics of an airfoil of finite span {Ob odnom metode opredelenia
silovykh kharakteristik kryla konechnogo rozmakha) M D Mar-
tynenko and V A Savenkov (Belorusskin Gosudarstvennyr Uni-
versitet, Minsk, Belorussian SSR) Akademua Nauk BSSR, Doklady,
vol 19, July 1975, p 585-587 In Russian

Formulas are presented for determiming the ift and pressure
moments acting on an airfoil of finite span These are obtained from
the imiting values at infinity of the derivatives of the harmonic
function expressing the potential of the rate of absolute fluid
motion The formulas are applied to a circular airfoil of finite span,
and the results are shown to cotncide with those obtained by Kochin
{1949) FGM

A75-42505 Approval of flight simulator flying qualities
D P Davies {Civit Awiation Authonty, London, England) Aero-
nautical Journal, vol 79, July 1975, p 281-297

The present paper deals with simulators for civil fixed-wing
transport aircraft above 20,000 kg maximum weight Approval
procedures in the United Kingdom are summarized, the present level
of simulator flying qualities is evaluated, and some elementary advice
on simulation in general 1s provided It 1s concluded that flight
simulators are not nearly up to the standards they claim to measure
up to, and that even If they do improve in the future, training should
include a solid period of actual flight practice SJM

A75-42506 Paying for design D J Leech and P M Smart
(Swansea, Unwersity College, Swansea, Wales} Aeronautical Journal,
vol 79, July 1975, p 305-309

Results of a simulation of the design process are presented, this
simulation takes into account the effects of chance in a particular
design environment In particular, the design effort expended on
tendering and the probability of getting an order are investigated
The analysis deals mainly with the situation believed to obtain
among accessory manufacturers SIM

AT5-42656 The problem of forced fittings. 1 - The loading
process. R M Potter (USAF, Applied Mathematics Research
Laboratory, Wright-Patterson AFB Qhio) and T W Ting (lllinots,
Unwversity, Urbana, 1) Archive for Rational Mechanics and
Analysis, vol 58, no 1, 1975, p 7794 27 refs NSF Grants No
GP 33174X2, No MPS-75-07118

Certain constitutive relations involving linear strain tensor,
Cauchy stress, stress deviator, and the tensor-valued linear operator
representing Hooke's law are applied to the technique of fitting with
proper interference The geometrically simple case of a flat ring
bounded by two circles 1s considered, the problem becomes one of
determining the mechanical effect when a large rigid mandrel 1s
slowly forced into the hole of the ring and the effect of the
permanent deformation when the mandrel 1s removed Purely efastic,
completely plastic, and elastic-plastic loading are treated SIM



A75-42684

A75-42684 Ol support helicopters S Broadbent Flight
International, vol 108, Aug 14, 1975, p 229-234

Several designs and currently employed models of oill-support
helicopter for use in the North Sea are described The Sikorsky
S-81N and S-58T are two of the most important models Questions
of small operators, air traffic control, night flying restrictions, and
future equipment are considered Performance data for about a
dozen different craft are tabulated and compared SJM

A7542701 # Turbulent boundary layer noise in the interior
of awcraft operating at varying altitudes D E Bray {Oklahoma,
University, Norman, Okla ) Acoustical Society of America, Meeting,
89th, Austin, Tex , Apr 7-11, 1975, Paper 19 p 12 refs

The noise generated by the turbulent boundary layer around the
fuselage of a passenger awrcraft 1s known to affect most of the
passengers The origin of this noise s examined, along with the
effects of static and dynamic air properties on the noise levels A
correlation of noise with data collected during regularly scheduled
aircraft flights 1s revealed It i1s shown that changes in the turbulent
boundary layer noise in commercial awrcraft operating at varying
altitudes vary according to the density change squared and the local
sound speed change to the first power SD

A75-42703 * # The effect of air flow, panel curvature, and
internal pressurization on field-incidence transmission loss L R
Koval (Missouri, University, Rotla, Mo} Acoustical Society of
America, Meeting, 89th, Austin, Tex , Apr 7-11, 1975, Paper 25 p
19 refs Grant No NsG-1050

In the context of sound transmission through aircraft fuselage
panels, equations for the field-incidence transmission loss (TL) of a
single-walled pane! are derived that include the effects of external air
flow, panel curvature, and internal fuselage pressurization These
effects are incorporated into the classical equations for the TL of
single panels, and the resulting double integral for field-incidence TL
1s numerically evaluated for a specific set of parameters (Author)

A75-42710 * # Influence of multitube mixer nozzle geometry
on CTOL-OTW jet noise shielding U von Glahn and D Groesbeck
{NASA, Lewss Research Center, Cleveland, Ohio) Acoustical Society
of America, Meeting, 89th, Austin, Tex , Apr 7-11, 1975, Paper 20
p

Acoustic shielding benefits for CTOL over-the-wing (OTW)
applications were obtained experimentally with vartous multitube
nozzles using a simple board to represent a wing Eight nozzles
consisting of three to thirteen 2 36-cm diameter tubes were tested
The nozzles included single and double rings of tubes Shielding
surface lengths of 150 to 544 c¢cm were used with each nozzle
Far-field noise data were obtained at 90 deg from the jet axis and
with a nominal jet exhaust velocity of 200 m/sec The jet noise
shielding benefits for the nozzles with double rows of tubes, in terms
of sound pressure level spectra, are correlated successfully as a
function of an earlier developed parameter for nozzles with a single
ring of tubes that includes consideration of the number of tubes and
the local peak velocity in the flow field at the trailing edge of the
shietding surface (Author)

A75-42711 * # Analysis of ground reflection of jet noise
obtained with various microphone arrays over an asphalt surface J
H Miles (NASA, Lewis Research Center, Cleveland, Ohio). Acoust:
cal Society of America, Meeting, 89th, Austin, Tex, Apr 7-11,
1975, Paper. 43 p 19 refs

Ground reflection effects on the propagation of jet noise over an
asphalt surface are discussed for data obtained using a 3302 cm
(13-in) diameter nozzle with microphones at several heights and
distances from the nozzle axis Analysis of ground reflection effects
1s accomplished using the concept of a reflected signal transfer
function which represents the influence of both the reflecting surface
and the atmosphere on the propagation of the reflected signal in a
mathematical model The mathematical model used as a basis for the
computer program was successful 1n significantly reducing the
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ground reflection effects The range of values of the single complex
number used to define the reflected signal transfer function was
larger than expected when determined only by the asphalt surface
This may indicate that the atmosphere 1s affecting the propagation of
the reflected signal more than the asphalt surface Also discussed Is
the selective placement of the reinforcements and cancellations in
the design of an experiment to minimize ground reflection effects
(Author)

A75-42712 * 4 Effects of three activities on annoyance
responses to recorded flyovers W J Gunn, W T Shepherd (NASA,
Langley Research Center, Hampton, Va}, and 4 L Fletcher
(Memphis State University, Memphis, Tenn ) Acoustical Society of
America, Meeting, 89th, Austin, Tex , Apr 7-11, 1975, Paper 47 p
9 refs NASA-sponsored research

Subjects participated in an experiment in which they were
engaged in TV viewing, telephone listening, or reverie (no activity)
for a 1/2-hour session During the session, they were exposed to a
series of recorded aircraft sounds at the rate of one flight every 2
minutes Within each sesston, four levels of flyover noise, separated
by 5dB increments, were presented several times in a Latin Square
balanced sequence The peak level of the noisiest flyover in any
session was fixed at 95, 90, 85, 75, or 70 dBA At the end of the test
session, subjects recorded their responses to the aircraft sounds, using
a bipolar scale which covered the range from ‘very pleasant’ to
‘extremely annoying’ Responses to aircraft noises were found to be
significantly affected by the particular activity in which the subjects
were engaged Furthermore, not all subjects found the aircraft
sounds to be annoying {Author)

A75-42713 * # Interior noise considerations for powered-hft
STOL arcraft C K Barton (NASA, Langley Research Center,
Hampton, Va) Acoustical Society of America, Meeting, 89th,
Austin, Tex , Apr 7-11, 1975, Paper 18 p 15 refs NASA-sponsored
research

Powered-lift configurations which are currently under develop-
ment for future use on STOL arcraft involve impingement of the et
engine exhaust onto wing and flap surfaces Previous studies have
suggested that the 1mpinging jet produces higher noise tevels at lower
frequencies than does the jet alone These higher levels, together with
the close proximity of the engine and flap noise sources to the
fuselage sidewall, suggest that the notse levels in these aircraft may be
high enough to interfere with passenger comfort To investigate this
possibility, interior noise levels were estimated for both an upper
surface blown (USB) and an externally blown flap (EBF) configura-
tion This paper describes the procedure used to estimate the interior
noise levels and compares these levels with levels on existing jet
aircraft and on ground transportation vehicles These estimates
indicate high levels in the STOL aircraft, therefore, areas of possible
improvements In technology for control of STOL interior noise are
also discussed (Author)

A7542972 # Technology, efficiency, and future transport
arcraft R S Shevell (Stanford University, Stanford, Calif )
Astronautics and Aeronautics, vol 13, Sept 1975, p 3642 9 refs

It 1s pointed out that the success of a new aircraft design is
largely determined by its service/cost index Difficulties concerning
an acceptance of the SST and STOL are partly related to a high fuel
consumption Improved transonic airfoils and advanced composites
promise to both improve economics and conserve fuel The develop-
ment of rapid-reponse automatic control systems for maintaining
static and dynamic stability 1s discussed and the prospects of various
developments tn aircraft technology are evaluated It is believed that
economic, environmental, and technological difficulties will make
unlikely a substantial early impact on air transportation from
laminar-flow aircraft, nuclear aircraft, STOL, or the SST GR



A75-43005 Austerity dictated ssmple YC-15 design D E
Fink Awation Week and Space Technology, vol 103, Sept 1, 1975,
p 57, 60-63

Details of the design of the YC-15 advanced medium STOL
transport {AMST) aircraft are discussed Data on capacity, dimen-
sions, wing area, fanding gear, engines, performance, take-off field
length, and design range are presented Large flap actuators are
housed In streamlined fairings beneath the wing The engine exhaust
nozzles mix cooling ambient air with hot core flow One of the main
elements in the YC-15 design 1s the large span flap system The
YC-15 1s designed to accommodate at least three advanced turbofan
engines Access to the cargo compartment 1s provided by a large
upward-swinging door and ramp with integral toes SIM

A75-43031 Noise control of aircraft engines R Lee and
R E Motsinger (General Electric Co, Aircraft Engine Group,
Cincinnati, Ohio} Norse Control Engineering, vol 5, July-Aug 1975,
p 18-23 Srefs
Noise levels of current aircraft models are examined, taking into
account technological advances concerning engine noise reduction
made 1n connection with the development of the CF6 engine The
short takeoff and landing (STOL) projected noise status relative to
the CTOL status i1s shown in a table The noise characteristics of
various aircraft engine components are discussed along with suitable
methods of noise reduction Attention is given to the fan inlet, the
conventional inlet, the accelerating/hybrid inlet, inlet noise reduction
by shielding, the exhaust, the turbine, the combustor, and the jet
GR

A75-43032 Noise - How much is too much H E von
Gterke (USAF, Aerospace Medical Research Laboratory, Wright-
Patterson AFB, Ohio) Noise Control Engineering, vol 5, July-Aug
1975, p 24-34 28 refs

Studies which have been conducted to obtain a basis for an
effective environmental noise control program are considered and a
method designed for measuring and assessing environmental noise Is
presented The identification of safe levels for hearing conservation 1s
discussed and attention 1s given to the identification of environ-
mental noise levels with respect to activity interference and
annoyance |t 1s recommended that agreement should be reached
concerning a common descriptor of environmental noise GR

A75-43281 F-18 US Navy Air Combat Fighter C Gilson
Flight International, vol 108, Aug 21,1975, p 259-263

The paper describes the Navy's search for a replacement of the
F-4 and A-7, and then gives the main charactenistics of the F-18
finally chosen Development will proceed along the fines of revising
the YF-17 according to Navy specifications The F404 afterburning
powerplant will be an upgrading of the YJ101 Assuming full-scale
development of both airframe and engine 1s started in September,
1975, first flight of an F-18 will be in 1978 PTH

A75-43549 # Suggestions for modernizing a helicopter
cockpit (Propozycje unowoczesniemia ukladu kabiny smigloweca) S
Wielgus {Instytut Lotnictwa, Warsaw, Poland) Technika Lotnicza 1
Astronautyczna, vol 30, July-Aug 1975,p 29 32 In Polish

A first-generation helicopter cockpst 1s described, and means of
modernizing 1ts layout (such as shifting the pilot seat from the
traditional left side to the right side} are studied A number of
instruments (such as an automatic flight control system and a
VOR/ILS radio navigation system) that should be introduced In
future helicopters are noted VP

A75-43550 # Some cniteria for selecting filters for aircraft
and special hydrauhcs (Ntektore kryteria doboru filtrow dla hydrau-
Iiki lotnicze} 1 specjalne)) J Zmihorski (Instytut Lotnictwa, Warsaw,
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A75-43815

Poland) Technika Lotnicza 1 Astronautyczna, vol
1975, p 32-36 25 refs In Polish

The types of contamination caused by ingredients of hydraulic
fluids in aircraft hydraulic systems, and the effects of contamination
on system performance are studied The types of filter used In
pressurized and suction mains are examined, and the selection of the
proper filter to meet the contamination level requirements for
specific conditions is discussed VP

30, July-Aug

A75-43579 # Aerodynamic analysis of different flight at-
titudes of conventional aircraft. XV (Flugmechamische Analyse
verschiedener Flugzustinde konventioneller Flugzeuge XV) F
Seidler (Dresden, Hochschule fur Verkehrswesen, Dresden, East
Germany)  Technisch-okonomische Informationen der zivilen
Luftfahrt, vol 11,no 3,1975,p 173-188 In German

Wings with finite span are considered, taking into account the
origin of the induced drag and the effective parameters of the
induced drag The quantitative determination of the induced drag i1s
discussed, giving attention to general relations and questions regard-
ing the induced drag in the case of an efliptic hft distribution An
investigation s conducted concerning the effect of the angle of
attack or the Iift on the induced angle of attack The effect of the
aspect ratio on the induced angle of attack and the coefficient of the
induced drag 1s also explored GR

A75-43809 # Principles and problems of designing aircraft
structures made of composite materials {O printsipakh 1 problemakh
proektirovanna aviakonstruktsi 1z kompozitsionnykh materialov) V
E Gaidachuk Samoletostroenie Tekhnika Vozdushnogo Flota, no
36, 1975, p 61-56 16 refs In Russian

The design of aircraft structures calls for meeting the tactical
and engineering requirements with minimum cost and amortization
and with maximum design reliability Problems associated with the
development of aircraft structures made of composites are analyzed,
with particular reference to the factors involved in the cost of
aircraft structures An analysis of the characteristics of fiber-
reinforced composites makes 1t possible to recommend a number of
techniques for designing aircraft composite components These
techniques include monolithic production processes and differential
and synthetic methods for optimal reinforcement with mmimum
composite weight SD

A75-43811 # Train-gauge technique for the experimental
determmation of displacements of aircraft structural elements
(Metodika eksperimentai’'nogo opredelenua peremeshchenu elemen-
tov aviakonstruktsu s pomoshch’iu tenzodatchikov) A 1 Makeev, A
A Kirpikin, V V Pisarenko, B | Skopintsev, L A Trishina, and D
A Pinchuk Samoletostroenie Tekhnika Vozdushnogo Flota, no 36,
1975, p 59-65 In Russian

A75-43814 # Realization of random loads in tests of aircraft
structure hfetimes (O realizatsn sluchainykh nagruzok prs resursnykh
ispytannakh aviatsionnykh konstruktsu) N G Belys, V S
Dubinskn, E A Kaliaev, and S N Luk“anenko Samoletostroenie
Tekhrika Vozdushnogo Flota, no 36, 1975, p 82 84 In Russian

.

A75-43815 # Selection of a second-order rig (K voprosu o
vybore osnastki vtorogo poriadka). lu A. Boborykin, V V Kmigin,
N M Parkhomenko, and A N Bereziuk Samoletostroenie.
Tekhnika Vozdushnogo Flota, no 36, 1975, p 104-109 In Russian

The most common accuracy characteristics of awrframe di-
mensions are the deviations of the outer contours of the airframe
elements and the imperfections in the couplings Solution of
problems concerning quahty production is determined by accepted
techniques and ways of securing interchangeabihty of components
One of the basic means of providing interchangeability in assembly
production 1s shown to be a second-order rig which 1s chosen
according to the required tolerances and production costs Different
component linking techniques are discussed SD.



A75-43816

A75-43816 # Boring of holes in parts made of titamum
alloys (Rastachivanie otverstii v detaliakh i1z titanovykh splavov) V
V Shpakovskn and V N Malets Samoletostroenie Tekhnika
Vozdushnogo Flota, no 36, 1975, p 109-112 1n Russian

Results are presented for an experimental study of the durabil-
ity of hard-metal cutting tools used in finishing-stage boring of holes
with different diameters (1 to 10 mm) in parts made of the following
tutanium alloys VT-O, VT-1, VT-2, VT-3, VT4, VT-5, and OT-4
The durabihity of cutting tools is evaluated in terms of cutting speed
and tip geometry and material It is found that highest durability is
attained with cutting tools prepared from hard-metal VK6K with a
definite tip geometry and a cutting speed ranging from 40 to 50
m/min, SD

A75-43817 # Design of the load-carrying structure of an
aircraft by a finite-element force method with division into sub-
structures (K raschetu silovor konstruktsn letatel’'nogo apparata
konechnoelementnym metodom sl s raschleneniem na pod-
struktury) V D Pervak and V M Riabchenko Samoletostroenie
Tekhnika Vozdushnogo Flota, no 36, 1975, p 120-127 5refs In
Russian

The paper discusses the design of an aircraft frame by a
finite-element force method involving the decomposition of the
airframe into elementary substructures Particular attention is given
to the evaluation of the self-balanced localized stress state of joints
and to simplifications resulting from the construction of the matrices
of the constitutive canonical equations These ssmplifications provide
a significant reduction 1n the computational time on a computer All
the discussion and calculations are limited to the case of a transport
aircraft SD

A75-43903 Plane sub-cnitical flow past a Wifting aerofoil
D B Ingham ({Leeds Unwersity, Leeds, England) /nstitute of
Mathematics and Its Applications, Journal, vol 16, Aug 1975, p
73-80

The investigation reported 1s concerned with a modification of
the numerical method used by Sells (1968) in his study of steady
two-dimensional compressible flow past an arrfoi! The modification
has the objective to obtain more accurate results without a
substantial tncrease 1n computer storage or time requirements A
conformal transformation 1s used to obtain more mesh points near
any particular point in space where more information 1s needed An
investigation 1s conducted of the behavior of the pressure coefficient
in the vicinity of near-sonic flow GR

A75-43959 # A new method of calculating the aerodynamic
loading distribution on the blades of a translating helicopter rotor S
K Gupta (Pratt and Whitney Aurcraft of Canada, Ltd, Longueut,
Quebec, Canada) and J H T Wade (McMaster University, Montreal,
Canada) CAS/ Transactions, vol 8, Mar 1975,p 1-9 15 refs

A new computational model for the calculation of blade loading
n forward flight 1s presented The maodel eliminates the use of the
much disputed sectional aerodynamic data Considerations of the
rotor trailing wake also do not explicitly enter the analysis The
assumption of the validity of the ‘Independence Principle’ has been
dropped The blades are replaced by doublet sheets, and the
governing integral equation 1s obtained from acceleration potential
considerations  The integral equation, itself, 1s solved numerically
Computations are made for a full scale 15-foot diameter NASA
model rotor at an advance ratto of 029 The computed blade
loadings are In good agreement with those obtained experimentally
by NASA in a wind tunnel {Author}

A75-43968 Future engines and fuels J Grey (American
Institute of Aeranautics and Astronautics, Inc, New York, N Y ) and
E C Simpson (USAF, Aero Propulsion Laboratory, Wright Patterson
AFB, Ohio) Exxon Air World, vol 27,no 4,1975,p 91.95

The variable-cycle engine and the supersonic-combustion ramjet
{for hypersonTc arcraft) are discussed, with emphasis on the first
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topic Flexible variable-cycle engines could power high-thrust STOL
operations and low-noise takeoffs and landings while stil permitting
high-speed economucal cruise, others could permit a single airplane to
fly efficiently at both subsonic and supersonic speeds The super
sonic-combustion ramjet will find application farther in the future
than the vaniable-cycle engine, it s the only envisoned air-breathing
engine which could operate effectively above Mach 5 The use of
hyd_rogen as a fuel and the need for rejuvenation of the nuclear
aviation power development effort are also discussed SJM

A75-44018 # Foundations for a theory of the ring airfoil in
axisymmetric shear-flow (Grundlagen zu einer Theorie des Ring-
flugels n axialsymmetrischer Scherstromung) J Weissinger and B
Overlach (Karlsruhe, Universitat, Karlsruhe, West Germany) Zeit-
schrift fur angewandte Mathematik und Mechanik, vol 55, July-Aug
1975, p 413-421 8refs In German

Three-dimensional flows with axisymmetric characteristics can
be described with the aid of the stream function and cylindrical
coordinates The considered condition makes 1t possible to apply the
methods of the two-dimensional theory A flow problem involving an
axisymmetric ring arfoil s examined with the aid of the singularity
approach developed by Weissinger (1956, 1957) The principles for
the theoretical solution of the problem are discussed A few simple
examples are presented to illustrate the characteristics of the derived
relations G R

A75-44099 # Some aspects of studying the heat conditions
of flight vehicles in the design and testing phase {Nekotorye voprosy
issledovanna teplovykh rezhimov letatel’'nykh apparatov pr proekti-
rovani 1| eksperimental’noi otrabotke) B M Pankratov /nzhenerno-
Fizicheskit Zhurnal, vol 29, July 1975, p 133-139 In Russian

The vartous heat- and mass-transfer processes that must be
carefully considered in the design phase of an aircraft, rocket, or
spacecraft are discussed, and the use of inverse heat conduction
problems in the design and testing of such vehicles 1s examined It
shown that algorithms for solving various inverse problems play an
important part in the mathematical theory of automatic heat data
processing systems VP

A75-44107 # Visual simulation for visual flight conditions
(Sichtsimulation fur Sichtflugbedingungen) E Vogl (Industrie-
anlagen-Betriebsgesellschaft mbH, Ottobrunn, West Germany)
Deutsche Gesellschaft fur Ortung und Nawigation, Nationale Tagung
uber Simulation im Dienste des Verkehrs, Bremen, West Germany,
Apr 15-17, 1975, Paper 35 16 p In German

The development of a simulator for the aw to-air combat
operations of two fighters 1s reported The device makes it posstble
for two pilots to be engaged 1n a simulated combat tn real time
against each other It i1s attempted to provide for both ptlots
environmental conditions which are as close as possibie to those of
the actual combat The environmental conditions provided include
the pilot’'s seat in the cockpit, the control stick, the entire
instrumentation of the cockpit, and a presentation of the visual and
auditory aspects of the combat Particular attention is given to the
approaches used to provide for the pilot a view which corresponds to
that which the pilot will have in an actual combat, taking into
account the appearance of the adversary and the other environmental
factors GR

A75-43111 # Digital arcraft simulation n real-time with the
aid of a small computer (Digitale Flugzeugsimulation in Echtzeit auf
Kleinrechner) K P Holzhausen (Forschungsinstitut fur Anthro-
potechnik, Meckenheim, West Germany) Deutsche Gesellschaft fur
Ortung und Navigation, Nationale Tagung uber Simulation 1m
Dienste des Verkehrs, Bremen, West Germany, Apr 1517, 1975,
Paper 13 22 p 12 refs In German

The hardware requirements for an aircraft simulating system are
considered along with the software needed for a flight simulator and



approaches for reducing the software requirements 1n the case of
specific test objectives The employment of simphfied simulation
procedures 1n small research simulators 1s 1llustrated with the aid of
an example involving a simulating system for the executive jet HFB
320 Hansa Data obtained with the aid of the simulator are compared
with actual flight data GR

A75-44188 * Thermochemical characterization of aircraft
interior panel materiats D A Kourtides, J A Parker, and W J
Gilwee, Jr (NASA, Ames Research Center, Moffett Field, Cahf.)
Joumal of Fire and Flammability, vol 6, July 1975,p 373-391 17
refs Contract No NAS2-8244

This paper discusses the thermochemical characterization of the
state-of-the-art aircraft interior materials and, specifically, polyvinyl
fluonide used currently as a decorative surface in arcraft interiors
Characterization includes (1)} polymer characterization, (2) thermo-
chemical studies to measure the effect of environment upon polymer
decomposition, and (3) quantitative anatysis of the volatile products
from pyrolysis, oxidative degradation, and flaming combustion of
the polymer In addition this paper describes the processing and
evaluation of composite sidewall panels fabricated from currently
used and advanced fire-resistant materials Laboratory test methodol-
ogy used to qualify candidate composite materials includes thermo-
chemical characterization of the polymeric compounds and evalua-
tion of the completed panel assemblies for flammability, fire
endurance, and smoke evolution The use of these test methods will
be discussed 1n comparing advanced composites consisting of
phenolphthalein polycarbonate, bismaleimide-giass, polyamide, and
polyguinoxaline, with conventional baseline materials (Author)

A75-44202 Annual Rehiability and M. ability Sympo-
sium, Washington, D C, January 28-30, 1975, Proceedings Sympo-
sium sponsored by |EEE, AIE, ASQC, IES, SOLE, AlAA, and
ASME New York, Institute of Electrical and Electronics Engineers,
Inc, 1975 629p $18

The subjects considered are related to assurance technology
payoffs, nuclear systems safety, maintainability technology, the
1975 system effectiveness task status report, life cycle cost analysis,
reliability testing and evaluation, electronic controls for awrcraft
engines, human performance reliability modeling, and mathematical
modeling Attention 1s also given to mantainability analyses, the
direct method in sequential analysis, the rehabdity of major
mechanical systems, aspects of contracting and management, power
systems rehability, software reliability, the reliability of mechanical

parts and subsystems, and modeling for measures of effectiveness
GR

A75-44203 Maintainability estimating relationships D F
Harmon, P A Pates, and D Gregor (Northrop Corp, Hawthorne,
Calf} In  Annual Rehability and Mamtainability Symposium,

Washington, D C, January 2830, 1975, Proceedings
New York, Institute of Electrical and Electronics

Engineers, Inc, 1975, p 1825

Projecting realistic Maintainability (manhour/flight hour) esti-
mates for tactical fighter aircraft during conceptual and development
design phases 1s a continuing problem for the Department of
Defense The approach to solving this problem is based on the use of
correlation analysis to develop a model which relates historical
matntenance data to design/performance parameters The discussion
of the model development includes (1) compilation of a main
tenance characteristics data base for tactical aircraft, (2) selection of
valid design/performance parameters, and (3) correlation of main-
tenance characteristics with the design/performance parameters and a
statistical validation of the results A Swedish Awr Force Tactical
fighter, the SAAB Viggen, 15 used to illustrate the model capabihty
The maintainability model provides realistic projections of main-
tenance requirements and 1s sensitive to design parameters normally
used during the conceptual and development phase of aircraft design
{Author)
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A75-44204 Maintatnability payoffs during weapon-system
test - The value of appropriate testing J R Nelson (Rand Corp,
Washington, DC)} In Annual Rehabiity and Maintainability
Symposium, Washington, D C, January 28-30, 1975, Proceedings
New York, Institute of Electrical and Electronics

Engineers, Inc, 1975, p 26-29
A summary of lessons learned from a decade of experience in
examining developmental and operational field tests of aircraft
weapon systems is presented An approach to reconcile design-to-cost
and hfe-cycle cost 1n the context of maintainabihity payoffs during
weapon-system test 1s discussed (Author}

A75-44205 Viggen aircraft maintainability - Maintainabih-
ty evaluation of the engine installation for the Viggen aircraft L E
Dahlberg (Systecom AB, Bromma, Sweden) and S E Westlund
{Volvo Flygmotor AB, Trollhattan, Sweden) In Annual Reliability
and Maintainability Symposium, Washington, D C, January 28-30,
1975, Proceedings New York, Institute of
Electrical and Electronics Engineers, Inc, 1975, p 30-39

The evaluation reported is concerned with relhiability and
maintainability predictions and a maintenance and product support
analysis A repair/discard analysis was conducted to obtain a basis for
the establishment of a maintenance and support plan Questions
regarding the need of preventive maintenance are discussed along
with criteria for engine overhaul in combination with engine repair
Problems concerning the ‘best’ turn around time at depot level for
overhauls are examined and attention 1s given to the computation of
spare engines GR

A75-44208 Diagnostic engine monitoring for military air-
craft. K. R Hamilton (USAF, Turbine Engine Components Branch,
Wright-Patterson AFB, Ohio} and M H Chopin (USAF, Aeronautical
Systems Div, Wright-Patterson AFB, Ohio) In Annual Rehability
and Maintainability Symposium, Washington, D C, January 28-30,
1975, Proceedings New York, Institute of

Electrical and Electronics Engineers, Inc, 1975, p 88-91 15 refs
The concepts for diagnostic monitoring differ for each aircraft
type and must conform to mission requirements and expected usage
factors, turn-around time and logistic support availability considera-
tions, as well as system cost, weight, size and reliability constraints
Applications are potentially more cost effective when designed,
developed and operationally vernified along with aircraft/engine
developments rather than add-on or retrofit In this presentation,
concepts are discussed based upon the results of completed research
and development efforts that have demonstrated potential for
diagnostic systems with application to these mission-oriented air-
craft Expected benefits to be derived from such systems are also

presented and these go beyond the often quoted go/no-go feature
(Author)

A75-44211 Engine reliability with electronic controllers
D M Newirth and H G Muller (United Aircraft Corp, Pratt and
Whitney Aircraft Div, East Hartford, Conn) in Annual Reliability
and Maintainability Symposium, Washington, D C, January 28-30,
1975, Proceedings New York, Institute of
Electrical and Electronics Engineers, Inc., 1975, p 102-104
Electronic controllers have the potential of improving gas
turbine engine reliability by precisely scheduling the established
engine ratings, thereby eliminating certan overtemperature and
overspeed conditions Ttus results in reduced engine cyclic fatigue, a
corresponding improvement in engine life, and a reduction in the
number of required maintenance actions The electronic controller
can also assist In maintenance trouble shooting procedures through
fault 1dentification and communication with other aircraft systems
and ground support equipment The various aspects of electronic
controlier rehabtlity are also explored {Author)

A75-44243 Helicopter failure modes and corrective ac-
tions J A Collins, B T Hagan (Ohio State University, Columbus,
Ohio}, and H M Bratt (US. Army, Air Mobility Research and
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Development Laboratory, Fort Eustis, Va)} In Annual Rehabihity
and Maintainability Symposium, Washington, D C, January 28 30,
1975, Proceedings New York, Institute of
Electrical and Electronics Engineers, Inc, 1975, p 504-510 5 refs
Grant No DAAJ02-73-C-0023 Army Task 1F162203A11907

Over two hundred forty case histories involving more than five
hundred individual US Army helicopter parts were categorized
according to failure mode and corrective action employed Thirty-
two different failure modes were identified in the study, with wear
and wear-related failures accounting for over half of all failure
problems The study indicates a need for better documentation of
mechanical faiture histories, including identification of the basic
failure mode, engineering evaluation of the problem, corrective
action proposed, when and how the corrective actions were
implemented, and quantitative resuits of the corrective action in
terms of failure statistics following implementation of the action
The importance of separating mechanical failures by basic failure
mode before attempting to analyze failures and corrective actions
statistically i1s emphasized (Author)

A75-44249 Mihitary aircraft maintenance - A new concept
R A Barnard (Lockheed-California Co, Burbank, Calif } and T D
Matteson (Umited Air Lines, Inc, San Francisco, Calif ) in Annual
Reliability and Maintainability Symposium, Washington, D C,
January 28-30, 1975, Proceedings New York,
Institute of Electrical and Electronics Engineers, Inc, 1975, p
596-600

A historical overview of military aircraft maintenance concept
development 1s given, as well as a description of the new S-3 Viking
maintenance plan More conservatism was built into the S-3 plan
than into previous plans because (1) the awrplane was new and (2)
high leads would be imposed upon 1t by catapulting from and landing
upon aircraft carriers Consequently, an eight phase maintenance
cycle was substituted for the conventional four phase cycle, making
the frequency of inspection twice as high as before SIM

A75-44348 Turbine engine parts life improvement through
thrust management C O Spear (United Technologies Corp , Pratt
and Whitney Aurcraft Div, East Hartford, Conn) Society of
Automotive Engineers, Air Transportation Meeting, Hartford, Conn ,
May 6-8, 1975, Paper 750589 9 p

The general subject of turbine engine thrust management
includes the selection and setting of engine thrust Flight manual
information available to the operator of turbine powered aircraft
defines the methods for selecting thrust levels with relation to a
predetermined minimum airplane performance standard The logical
selection of thrust level to be used requires an understanding of the
resultant effects on engine parts hife as well as the effect on operating
economics (Author)

A75-44349 Monitored thrust 1s a cnitical element n
effective operations B Aubin (Arr Canada, Montreal, Canada)
Society of Automotive Engineers, Awr Transportation Meeting,
Hartford, Conn , May 6-8, 1975, Paper 750590 19 p

This paper i1s an attempt to establish the rationale for
monitored, or reduced, thrust operations in Ar Canada and therr
effect on safety, reliability, arcraft performance and economics [t
explains why an approach to operating at less than maximum takeoff
thrust has been developed It demonstrates the effects of monitored
thrust on power plants, operating temperatures, and training pro-
cedures Lastly, the paper explains how monitored thrust will
produce an improvement tn the environment and how 1t achteves an
incremental saving in fuel {Author)

A75-44375 # Gas-turbine aircraft engines {Aviatsionnye ga-
zoturbinnye dvigatell) M M Maslennikov and lu | Shal’'man

472

Moscow, lzdatel’stvo Mashinostroenie, 1975 580 p 19 refs In
Russian

The present work outlines the theory, design, and construction
of gas-turbine aircraft engines and their most important components
Engine operation and characteristics are discussed for turbojet,
turboprop, and two-stage turbojet engines Theoretical foundations
of flud kinetic machines are presented Among the engine com-
ponents examined are the axial-flow compressor, the centrifugal
compressor, combustion chambers, and output devices Engine
systems are analyzed as to lubrication, fuel feed, controls, and
start-up SD

A75-44500 Double feedback loops stabilize landing-hight
servoactuators C A Belsterting (Franklin [nstitute, Philadelphia,
Pa) and J Stone (US Naval Air Engineering Center, Lakehurst,
N J) Hydraulics and Pneumatics, vol 28, Sept 1975, p 101, 102

Two feedback loops under development to provide a stable
shipboard mount for a new glide slope indicator (GS}) in an
electrohydraulic servosystem are described The stabilized GSi
projects a beam of light into the sky to guide helicopter pilots to a
safe landing on a ship’s deck The lighting system gives an image in
the form of three horizontal bars, indicating the relative altitude of
the aircraft There 1s an electronic control system that directs the
operation of the hydraulic power supply, of which the feedback
loops form a part SIM

A75-44529 Design of turbojet engines Panorama of
technological problems (Conception des turboréacteurs - Panorama
des problemes technologiquest M Gobin (SNECMA, Suresnes,
Hauts-de-Seine, France) Rewue Frangaise de Mécarique, 4th Quarter,
1974, p 916 In French

The present work addresses the technological problems posed by
the design of current turbojet engines, especially in the domain of
cost effectiveness In order to improve profitability, three parameters
must be maximized lightness, safety, and use economy Emphasis i1s
on the use of intuition and common sense In the analysis of failures,
as contrasted with the use of scientific approaches in the construc-
tion of functional structures Future rmprovements should concen-
trate on the use of new materials (oriented eutectics for turbine
blades, powder metallurgy, composites) on the one hand, and the
mstitution  of new manufacturing procedures (friction-diffusion
welding, chemical-electrochemical production) on the other The
most spectacular improvements, however, will occur in the area of
reliability and use economy, due to revolutionary means of moni-
toring, inspection, and in situ disassembly SIM

A75-44530 Determination of the hifetimes of gas turbine
blades {Détermination des durees de vie des aubes de turbine a gaz)
J-L Chaboche (ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine,
France) and C Stoltz (SNECMA, Suresnes, Hauts-de-Seine, France)
Revue Frangaise de Mécanique, 4th Quarter, 1974, p 37-47 23 refs
In French

The principal stages in the design of gas turbine blades are
briefly described in connection with associated mechanical, metal-
turgical, and thermal problems A method of cooling can be used
which leads to an increase in thermal gradients, and the problem of
determining lifetimes under thermal constraints can thus be con-
sidered at the design stage A recently developed procedure for
predicting hfetimes 1s discussed and applied to convection-cooled
turbine blades made from the refractory alloy IN 100 This method
use