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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administration
this publication has been prepared by the National Aeronautics and Space Administration
for the joint use of both agencies and the scientific and technical community concerned with
the field of aeronautical engineering The first 1ssue of this bibhography was pubhshed in
September 1970 and the first supplement tn January 1971 Since that time, monthly
supplements have been 1ssued

This supplement to Aeronautical Engineering -- A Contumang Bibliography (NASA
SP-7037) lists 399 reports, journal articles, and other documents originally announced 1n June
1978 1n Sciennific and Techmical Aerospace Reports (STAR) or \n  [International Aerospace
Abstracts (1AA)

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 1n aerodynamics, aeronautics, and ground support equipment for aeronautical
vehicles.

Each entry 1n the bibliography consists of a standard bibliographic citation accompanied
in most cases by an abstract The hsting of the entries 1s arranged in two major sections, /44
Entries and STAR Entries, 1n that order The citations, and abstracts when available, are
reproduced exactly as they appeared orniginally in /44 and STAR, including the original
accession numbers from the respective announcement journals This procedure, which saves
time and money, accounts for the slight variation in citation appearances

Three indexes -- subject, personal author, and contract number -- are included

An annual cumulative index wili be published.



AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES (A78-10000 Series)

All publications abstracted in this Section are available from the Technical Information Service,
Amencan Institute of Aeronautics and Astronautics, Inc (AJAA), as follows  Paper coplies of
accessions are available at $6 00 per document up to a maximum of 20 pages, the charge for
each additional page 1s $0 25 Microfiche'” of documents announced in /4A 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 JAA microfiche The price for the JAA microfiche by category is availlable at the rate
of $1 25 per microfiche plus a $1 00 service charge per category per i1ssue Maicrofiche of all the
current AJAA Meeting Papers are avallable on a standing order basis at the rate of $135 per
microfiche

Minimum air-mail postage to foreign countries is $1 00 and all foreign orders are shipped on
payment of pro-forma invoices

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

STAR ENTRIES (N78-10000 Series)

One or more sources from which a document announced in STAR 1s available to the public 1s
ordinarily given on the last ine of the citation The most commonly indicated sources and their
acronyms or abbreviations are listed below If the publication i1s available from a source other than
those listed. the publisher and his address will be displayed on the availabihty line or in combination
with the corporate source line

Availl NTIS Sold 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 In
the STAR citation Prnice codes are given in the tables on page vu of the current issue
of STAR

Microfiche 1s avallable regardless of age for those accessions followed by a # symbol

Intially distributed microfiche under the NTIS SRIM (Selected Research in Microfiche) s
available at greatly reduced unit prices For this service and for information concerning
subscription to NASA printed reports, consult the NTIS Subscrniption 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 ordered by the AD, PB, or other report
number shown on the last ine of the citation, not by the N accession number It 1s
also advisable to cite the title and other bibhographic identification

Avall SOD (or GPO) Sold by the Superintendent of Documents, US Government Printing
Office, in hard copy The current price and order number are given following the
avallability line  (NTIS will fill microfiche requests, at the standard $3 00 price. for
those documents identified by a # symbol )

(1) A microfiche 1s a transparent sheet of flm 105 by 148 mm in size containing as many as 60 to 98 pages of
information reduced to micro images (rfot to exceed 26 1 reduction)
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Avail

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

ERDA Depository Libranies Organizations in US cities and abroad that maintain
collections of Energy Research and Development Administration reports, usually In
microfiche form, are hsted in Nuclear Science Abstracts Services available from the
ERDA and its depositories are described in a booklet, Science Information Available
from the Energy Research and Development Administratron {TID-4550), which may be
obtained without charge from the ERDA Technical Information Center

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

USGS Onginals of many reports from the U S Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microfiche or facsimile reproduction, may be examined by the public at the libranes of
the USGS field offices whose addresses are listed in this introduction The libraries
may be queried concerning the avallability of specific documents and the possible
utihzation 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, Calforma The US price {including a service and
mailing charge) 1s given, or a conversion table may be obtained from PHI

BLL (formerly NLL) Brntish Library Lending Division, Boston Spa, Wetherby, Yorkshire,
England Photocopies availlable from this organization at the price shown (If none s
given, inquiry should be addressed to the BLL)

ZLDl Sold by the Zentralstelle fur Luftfahrtdokumentation und -information, Munich,
Federal Republic of Germany, at the price shown in deutschmarks (DM)

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

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

Other avalabilities If the publication 1s availlable from a source other than the above. the

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



GENERAL AVAILABILITY

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

SUBSCRIPTION AVAILABILITY

This publication i1s available on subscription from the National Technical Information Service
{(NTIS) The annual subscription rate for the monthly supplements 1s $45 00 domestic, $75 00
foreign All questions relating to the subscriptions should be referred to NTIS, Attn Subscrip-
tions, 5285 Port Royal Road, Springfield Virginia 22161

vi
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TYPICAL CITATION AND ABSTRACT FROM STAR

NASA SPONSORED

DOCUMENT AVAILABLE ON
*' MICROFICHE
——o N78-10020°%§ Boeing Vertol Co Philadelptia Pa<~——ﬁ
WIND TUNNEL INVESTIGATION OF ROTOR LIFT AND
NASA ACCESSION PROPULSIVE FORCE AT HIGH SPEED DATA ANALYSIS L—— —CORPORATE
NUMBER Frank McHugh Ross Clark and Mary Soloman Oct 1977 SOURCE
211 p 3 Vol
TITLE (f?d:rg::cénmigz‘ﬁ‘? 1 D210 11135 1) Aval NTIS
- -1 -App- vail
r"Hc AY10/MF AO1 CSCL O1A PUBLICATION
The basic test data obtained dunng the hft-propulsive force DATE
AUTHORS it wind tunnel test conducted on a scale model CH-47b rotor
are analyzed Included are the rotor control positions blade loads
and six components of rotor force and moment corrected for AVAILABILITY
CONTRACT hub tares Performance and blade loads are presented as the SOURCE
OR GRANT rotor hft limit 1s approached at fixed levels of rotor propulsive
force coefficients and rotor tip speeds Performance and blade
load trends are documented for fixed levels of rotor ift coefficient
REPORT as propulsive force 1s increased to the maximum obtainable by CosATI
NUMBERS the model rotor Test data i1s also included that defines the CODE
effect of stall proximity on rotor control power The basic test
data plots are presented in volumes 2 and 3 Author

TYPICAL CITATION AND ABSTRACT FROM /AA

NASA SPONSORED AVAILABLE ON
A78 13071 * T d V/STOL L Rob MICROFICHE
oward a new generation oberts
:'UAQBAE%CESSN)N and S B Anderson (NASA Ames Research Center, Moffett Field, <e—
Cahf !’ Astronautics and Aeronautics, vol 15, Nov 1977 2227 AUTHORS
TITLE hile many V/STOL problems are now better understood and

technology has progressed to the point where higher thrust/weight
ratios and greater stability augmentation are achievable, a number of AUTHOR'S
TITLE OF sull existing insufficiencies provide a sobering reminder that learning AFFILIATION
PERIODICAL | 1In ground testing and simulation, and careful methodical planning,
are a prerequisite for any research and development program The
present paper 1s centered on the major technical problems for the
Navy Type multimission V/STOL aircraft The aircraft’s configura-
tions with and without forward lift fan are discussed, along with the
propulsion systems, testing techniques, controls, displays, flight
dynamics, and ground/flow field interactions VP

PUBLICATION
DATE

vin
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IAA ENTRIES

A78-28523 # Choice of optimal ellipsoid-surface projection
onto a sphere in solving problems of air navigation (O vybore
optimal'noi proektsn poverkhnosti ellipsoida na sferu pri reshenn
zadach vozdushnoi navigatsn) VN Gan'shin {Leningradskn
Inzhenerno Stroitel’ny: Institut, Leningrad, USSR) and A V Lipin
Geodezna 1 Aerofotos’emka, no 5, 1977, p 2025 5 refs In
Russian

It 1s demonstrated that for purposes of air navigation 1t 1s most
suitable to approximate a geodesic line by the central section of an
ellipsoid  Kavraiskn’s simple method (1958) for projecting an
ellipsoid surface onto a sphere is analyzed, 1t 1s shown that in these
projections the central section of the ellipsoid 15 in the form of the
arc of a large circle Formulas for the transformation of elements
(azimuths and arc lengths) of the central section to elements of a
‘Kavraiskn sphere’ are presented BJ

A78-28560 Mode of operation and characteristics of
Darrteus rotors (Arbeitsweise und Merkmale von Darrieus-Rotoren)
H Selzer and C Cohrt (ERNO Raumfahrttechnik GmbH, Bremen,
West Germany) In Energy from wind, Meeting, 4th, Bremen, West
Germany, June 7, 8, 1977, Report Munich,
Deutsche Gesellschaft fur Sonnenenergie, 1977, p 111-124 In
German

Some of the main features of the operation of a vertical-axis
{Darrieus) rotor for wind energy conversion are examined The basic
method for calculating the performance index of a rotor I1s shown
Startup behavior, materials, conversion techmque, and efficiency of
operation are briefly discussed Curves showing the dependence of
the performance index on the high-speed rpm number for an
experimental Darrieus rotor are given along with a design chart giving
the rotor diameter vs design wind speed relation for rotors of four
different output classes from 1 kW to 100 kW PTH.

A78-28610 Boundary-layer nteraction with a non-
equilibrium two-phase stream on a surface being burned out in an
axtsymmetric Laval nozzle A A Glazunov, E G Zaulichnyi, V la
lvanov, and A D Rychkov (PMTF - Zhurnal Prikladno: Mekhaniks 1
Tekhnicheskor Fiztki, May-June 1977, p 53 62 ) Journal of Applied
Mechanics and Technical Physics, vol 18, no 3, Jan 10, 1978, p
323-330 18 refs Translation

A method incorporating hyperbolic differential equations of
subsonic and transonic flow 1s developed for analyzing the non-
stationary problem of two-phase (gas and solid-particle}) flow in an
axisymmetric Laval nozzle Attention is given to the interaction of a
turbulent boundary layer formed on the ablating nozzle wall with
the nonequilibrium flow Numerncal results are presented for
two-phase mixtures with the following parameter values an imitial
pressure of 43 atm, an initial temperature of 3450 K and particle
diameters of 2 microns BJ.
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A78-28789 Microfractographic fracture analysis of some
aircraft parts S Nishipma, C Masuda, and M Shimodaira (National
Research Institute for Metals, Tokyo, Japan) Japan Soctety of
Materials Science, Journal, vol 27, Jan 1978, p 9-13 8 refs In
Japanese, with abstract in English

A techmique for the microfractographic fracture analysis of
arrcraft parts, such as propeller blades and hubs and landing gear link
assemblies, 1s presented The method 1s illustrated by examples of
fatigue caused fracture Analyses are performed by striation and
bench-mark spacings, and by the undulating pitches of tear-dimple
facets caused by fast overload fractures SCS

A78-28833 Clear air turbulence accidents A | Brunstein
(National Transportation Safety Board, Washington, D C) SAFE
Journal, vol 8, Spring 1978, p 17-19

National Transportation Safety Board arr carrer records for
1964-1975 show 68 accidents mvolving clear air turbulence (CAT)
One hundred eighty-four persons were injured and there were
thirty six fatalities Most aircraft involved were jets and most
accidents occurred between 31,000 and 35,000 feet in normal cruise
CAT forecasting was not particularly accurate The arrlines have
suffered severe economic penalties, probably in excess of
$23,000,000 annually [t 1s concluded that more accurate and timely
CAT forecasts are needed, CAT detection systems, airborne and
ground-based are needed, and real-time weather data are required on
the ground and particularly in the cockpit {Author)

A78-28834 Automatic airspace R E Gillman Exxon Air
World, vol 30,no 1,1978,p 6 10

Computer techniques, both in ATC and on board aircraft, are
discussed with reference to their effectiveness in ensuring smooth
separation and sequencing of commercial air traffic Attention s
given to the terminal configured vehicle concept, which utilizes new
display systems to assist the pilot, especially during the fanding
phase A TV screen, called the Efectronic Attitude Direction
Indicator (EADI) 1s evaluated in terms of its ability to graphically
present runway approach patterns, 1 e , aircraft attitude, heading, and
tracking DMW

A78-28835 Advanced flight decks for the 80s P N Giles
(British Aircraft Corp, Ltd, Commercial Div, Weybridge, Surrey,
England) Exxon Air World, vol 30,no 1,1878,p 11-14

A modified VC-10 mock-up is employed to test new flight deck
display systems Attention i1s given to man-machine nteracton,
whereby the former makes decisions based on information provided
by the latter Flight parameters evaluated include aircraft attitude,
location, distance from the runway, and engine functioning Pilots
asked to evaluate the display systems generally gave them favorable
ratings DMW

A78-28880 Use of NS LX1600A as a short-range altim-
eter B L Sawford and P C Manins {Commonwealth Scientific and
industrial Research Orgamzation, Div of Atmospheric Physics,
Aspendale, Victona, Austrahia) Journal of Physics E + Scientific
Instruments, vol 11;Feb 1978, p 158-160

Characteristics of the LX1600A pressure transducer are ex-
amined with the object of using the device as a short-range altimeter



A78-28900

for probing the lowest kilometer or two of the atmosphere In this
application the device Is subject to large temperature changes and
stringent power restrictions It 1s shown that pressure determination
to plus or minus 15% over ranges of 2 and 20 kPa 1s possible
provided that temperature effects are calibrated out Operation of
the device in a pulsed mode results in a considerable saving in power
consumption {Author)

A78-28900 Fault tolerant flight controls R Poupard
(IBM Corp, Federal Systems Dw , Owego, N Y ) Awation Engineer-
ing and Maintenance, vol 2, Jan 1978, p 19, 21, 22, 29 8 refs

A method which uses multiple digital computer systems In
fly-by-wire fhight control is described in terms of its tolerance to
faults Attention s given to the concept of ‘coverage’, which means
that a fault can be detected, traced to a specific unit, and correct
operation can be continued even after failure has occurred The
number of faults which can be tolerated within a given system 1s the
subject of a hard- and software analysis The NASA F-8 digital
fly-by-wire research program s presented as an illustration of a
two-fault tolerant redundant system, with particular apphications in
Space Shuttle avionics DMW

A78-28956 # Hydrodynamic effect on a contour produced
by an ideal incompressible flow of constant vorticity (Gidrodina-
micheskoe vozdeistvie na kontur so storony potoka ideal’nos
neszhimaemot zhidkosti s postolannol zavikhrennost') S D
Vil'’khovchenko Akademua Nauvk SSSR, Izvestua, Mekhamka Zhid-
kostr 1 Gaza, Jan -Feb 1978, p 52-68 11 refs In Russian

In the present paper, a problem involving a flow of uniform
vorticity s reduced to the problem of the motion of a deformable
contour 1n a potential flow An approximate method for calculating
the hydrodynamic effect on the contour for a class of flows s
proposed and 15 used to derwve hinear-approximation formulas for the
hydrodynamic forces and moments The results are expressed In
terms of the local characteristics of the external flow and the
hydrodynamic characteristics of the contour’s configuration The
properties of the configuration characteristics are identified for
contours with one and two symmetry axes Expressions, based on
conformal mapping, are obtained for calculating the hydrodynamic
characteristics of the contour’s configuration vP

A78-28958 # Calculation of supersonic flows past wings
with allowance for traling tangential discontinuities within the
framework of a model employing a system of Euler equations
(Raschet sverkhzvukovogo obtekanna kryl’ev s uchetom skho-
diashchikh s kromok tangentsial’'nykh razryvov v ramkakh modeh,
ispol’zuiushcher sistemu uravnenn Eilera) A N Minallos Akademia
Nauk SSSR, lzvestia, Mekharika Zhidkosti + Gaza, Jan -Feb 1978,
p 7889 14 refs In Russian

A78-28959 # Stabiity of subsonic gasdynamic flows (K
ustoichivosti dozvukovykh gazodinamischeskikh techenn) £ A
Slobodkina Akademuna Nauk SSSR, lzvestina, Mekhanika Zhidkosti 1
Gaza, Jan -Feb 1978, p 90-97 10refs In Russian

A system of partial differential equations describing the small
perturbations of the steady flow of a perfect inviscid gas in a channel
of variable cross section is analyzed The steady flow equations and
the boundary condittons are analyzed, and the solution of the
linearized equations I1s sought In the form of v(x) exp (lambda t),
where v(x) 1s an eigenfunction, and lambda s the natural frequency
of the boundary value problem under consideration Using this
approach, the problem can be reduced to the solution of ordinary
differential equations with variable coefficients that depend on the
lambda parameter Analytical solutions are obtained for small values
of lambda and for absolute values of lambda much greater than
unity VP
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A78-28961 # Transonic flows past a lift profile {O trans-
zvukovykh techennakh okolo nesushchego krylovogo profilia) lu B
Lifshits and O S Ryzhov Akademua Nauk SSSR, lzvestna,
Mekhanika Zhidkost: 1 Gaza, Jan -Feb 1978, p 104-112 14 refs In
Russian

Asymmetric transonic gas flows past a lifting wing are analyzed
An asymptotic solution to the flow problem is obtained for a region
at some distance from the wing, and the dependence of the terms of
the asymptotic expansion on the parameters characterizing the
longitudinal and transverse dimensions of the wing is examined A
law governing the variation of the hift as a function of the difference
between Mach = 1 and the freestream Mach number Is derived,
assuming that the difference 1s small VP

A78-28969 # Investigation of the flow n a plane diffuser by
means of a laser Doppler anemometer (Issledovanie techenuna v
ploskom diffuzore s pomoshch’iu lazernogo Doplerovskogo anemo-
metral A la Shkvar Akademia Nauk SSSR, lzvestiia, Mekhanika
Zhidkost 1 Gaza, Jan -Feb 1978, p 159-161 5 refs in Russian

A78-28972 # An analytic study of free molecule flow fields
at the front and back edges of a plate (Analiticheskoe 1ssledovanie
polel svobodnomolekuliarnogo techenita v raionakh perednei 1 zadnei
kromki plastiny) S V Musapov Akademua Nauk SSSR, Izvestna,
Mekhanika Zhidkostr + Gaza, Jan -Feb 1978, p 171 176 5refs In
Russian

An analytic investigation of density fields and mass flux at the
front and back edges of a plate fixed parallel to a free molecule flow
1s presented The himiting perturbations which may occur in the
current are (dentified It 1s found that the effects previously observed
under transient conditions (such as the development of a boundary
layer, the formation of a shock wave, and a rarefied wake} are
analogous to processes In the collisionless mode SCS

A78-29089 # Observability criterta for nonlinear dynamic
systems subjected to multiparameter measurements {Kritern nabfiu-
daemostt nelineinykh dinamicheskikh sistem pri mnogomernykh
izmerennakh) A M Kovalev {Akademna Nauk Ukrainskoi SSR,
Institut  Prikiadnor Matematiki 1 Mekhanik), Donetsk, Ukraiman
SSR) Prikladnaia Mekhanika, vol 13, Dec 1977, p 95-101 10 refs
In Russian

The paper deals with the problem of observing a nonlinear
dynamic system where the function of the phase coordinates, which
1s being measured and which 1s known at specified moments of time,
1s a nonhnear vector function Global and local formulations of the
sufficient observability conditions are derived The applicability of
sounding navigation to the autonomous determination of aircraft
phase coordinates 1s studied from the standpoint of observabihity
theory VP

A78-29174 Giants battie in US smalil turbine market J P
Geddes Interavia, vol 33, Mar 1978, p 179 184

Rising fuel costs, federal noise regulations, and the avalability
of new technologies have spurred the development of a new
generation of jet engines for small arcraft This paper describes a
variety of such engines (under 4,500 kp thrust) with reference to
market demand projections, and to the feasibdity of destgning new
airframes around them Included in the discussion are turboprops as
well as fan jets DMw

A78-29175 US Navy examiming a wide range of V/STOL
concepts H Levy /nteravia, vol 33, Mar 1978, p 227-229
V/STOL and VATOL (vertical attitude take-off and landing)
aircraft, designed to become operational in the 1990s, are analyzed
within terms of mission requirements Three basic mission types are
outlined high-speed multi-misston, supersonic fighter/attack, and
anti-submarine {a LAMPS Mk 3 replacement} Attention s given to a



circulation control wing (CCW), which uses trailing-edge blowing to
increase lift (the Coanda effect) Similar to the CCW is the X-wing
rotor, built from high-strength composite materials, which can be
stopped in flight and locked at a fixed angle to the fuselage in order
to improve lift and control at high speeds Also discussed I1s the
VATOL concept as applied to RPVs DMW

A78-29207 A method of calculating ILS approach sur-
faces L Marquina Sanchez (Escuela Tecnica Superior de Ingenteros
Aeronduticos, Madrid, Spain) Awrport Forum, vol 8, Feb 1978, p
912,14
A mathematical analysis 1s presented for ILS which expands the
obstacle free room an approaching aircraft can use to maneuver 1t s
proposed that the first section of the instrument approach surface be
replaced by one horizontal plane, immediately followed by a second
section with a slope of 25 percent The 14 3 percent transition
surface slope could be replaced by a slope of 16 6 percent, and its
lower edge limited to a line paraliel with the runway center line
DMW

A78-29208 More public consultation on airport plans. L
P Michaels Awport Forum, vol 8, Feb 1978, p 25, 26, 28 (5 ff)
11 refs In English and German

This paper presents a critical review of airport planning over the
last 20 years, stressing that the situation which has existed in the
past, namely that almost every mid-size community wanted an
airport, has changed In the sense that arports must now be
considered within the framework of long range environmental
planning Thus, airport planning can no longer be internalized, 1 e,
concerned only with the requirements of air traffic in its vicimity
Instead, air transport must be integrated into a total system of
transportation, with attention to the health of the environment and
the quality of life in the community 1t serves DMW

A78-29209 How to make an airport unattractive to birds
J Hild (Federal German Defence Geophysics Bureau, Cologne, West
Germany) Aurport Forum, vol 8, Feb 1978, p 49, 50, 52-56 In
English and German

The paper presents methods for modifying the environment
around airports to discourage the habitation of birds The expertence
of the German air force is used as a model Among the methods
considered are siting dumps far from runways, allowing grass to
grow long and remain damp (because this environment 1s less suitable
for the growth of large bird colonies), and allowing the growth of
woods and thickets in the arport vicinity {because this habitat 1s
suitable for smaller birds, which present less of a hazard to air
traffic) DMW

A78-29213 Factors influencing schedule rehabiity n
international operations R J Yates (Qantas Airways, Ltd , Sydney,
Austrahia) Aeronautical Journal, vol 82, Jan 1978, p 1-11
Scheduling problems encountered by an international airline
operating long-distance routes between the Northern and Southern
Hemispheres are discussed Timetable setting, which depends on
curfews n effect at the arports of arnival and departure, 1s
considered, variations in flight time due to more or less favorable
wind components are also mentioned Awrport departure delays
caused by airrcraft defects, government authonties, passenger and
baggage transport, ramp handhing and crew relief problems also
receive attention JMB

A78-29214 Current problems of flight simulators for
research K J Staples (Royal Aircraft Establishment, Bedford,
Hants, England) Aeronautical Journal, vol 82, Jan 1978, p 12-32
34 refs

Computation systems, visual information processing and motion
systems of flight simulators used for research are discussed in
particular, the application of distributive processing and the adoption
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A78-29326

of a number of microprocessors to control simulator peripherals are
mentioned Included in the treatment of simulator visual information
processing are field of view, resolution, contrast and color, per-
spective and distortion, stereoscopic effects, depth of focus, and
dynamic response Motion generation systems, as well as the effects
of pitch, roll, yaw, sway, heave and surge motions on pilot behavior
receive attention In addition, problems such as turbulence modeling
and loss of control at the extremes of the aircraft maneuvering
envelope are discussed JMB

A78-29215 The aerodynamic behaviour of fully inflated
parachutes R M Avyres Aeronautical Journal, vol 82, Jan 1978, p
3844 15 refs Research supported by the Ministry of Defence and
Science Research Council

Hydrodynamic theory as applied to three-dimensional objects
undergoing large oscillations at low speeds was adopted to model the
aerodynamic behavior of fully inflated parachutes, the computer
model 15 capable of simulating parachute descent behavior studied In
wind tunnel test data Inertia coefficients for parachute canopies are
developed, and scale effects for the model parachutes are considered
The parachute canopy force field as described by hydrodynamic
theory appears to give an accurate representation of the descent
behavior of convent:onal flat circular canopies JMB

A78-29221 Microwave landing systems F Pogust {Cutler-
Hammer, inc, AIL Diwv, Deer Park, N Y ) /EEE Spectrum, vol 15,
Mar 1978, p 30-36

The article discusses various types of microwave landing systems
{(MLS), including the time reference scanning beam and the Doppler
system The development of the MLS is outlined, noting the primary
deficiencies in instrument landing systems, and the introduction of
Ground Control Approach (GCA) systems and Traffic Control and
Landing Systems (TRACALS) The implementation of the scanning-
beam landing system, yielding an improved signal path at fow
earth-grazing angles, 1s reviewed Scanning-beam landing techniques
developed by the U S Navy are described SCS

A78-29295 * # Fhght simulation - A wital and expanding
technology in aircraft development P A Reynolds (Calspan Corp,
Buffalo, NY) and G W Hall (NASA, Ames Research Center,
Moffett Field, Calif) American Institute of Aeronautics and
Astronautics, Annual Meeting and Techmical Display, 14th, Wash-
ington, D C, Feb 7-9, 1978, Paper 78-337 11 p 28 refs

Flight simulation, both ground and in-flight, s experiencing
major technological improvement and growth The increased capa-
bilities are providing new opportunities for support of the atrcraft
development process The development of faster digital computers,
improved wvisual displays, better motion systems and Increased
interest in simulation fidelity has improved the ground stmulator to
the point where 1t accomplishes a major portion of the aircraft
development before work on the flight article begins The efficiency
of the ground simulator as a forecaster for the flight testing phase s
becoming well established In-flight ssmulation is properly being used
to bridge the gap between the ground simulator and the flight test
article Simulation provides the vital link between analysis, aero-
dynamic tests, and subsystem tests and the flight test article This
paper describes the latest advances in flight simulation and its
increasing role in the aircraft development process {Author)

A78-29326 * # Steady-state unbalance response of a three
disk flexible rotor on flexible, damped supports. R E Cunningham
(NASA, Lewis Research Center, Cleveland, Ohio)} American Socrety
of Mechanical Engineers, Design Engineering Technical Conference,
Chicago, Ill, Sept 26-29, 1977, Paper 41 p 15 refs

Experimental data are presented for the unbalance response of a
flexible, ball bearing supported rotor to speeds above the third lateral
bending critical Values of squeeze film damping coefficients
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obtained from measured data are compared to theoretical values
obtained from short bearing approximation over a frequency range
from 5000 to 31,000 cycles/min Experimental response for an
undamped rotor 1s compared to that of one having oil squeeze film
dampers at the bearings Unbalances applied varied from 0 62 1o 15 1
gm-cm (Author)

AT78-29327 * # ‘Chain pooling’ model selection as developed
for the statistical analysis of a rotor burst protection experiment A
G Holms (NASA, Legvls Research Center, Cleveland, Ohio)
American Statistical Association, Annual Meeting, 137th, Chicago,
I, Aug 15-18, 1977, Paper 60 p 18refs

A statistical decision procedure called chain pooling had been
developed for model selection in fitting the results of a two-level
fixed-effects full or fractional factorial experiment not having
replication The basic strategy included the use of one nominal level
of significance for a preliminary test and a second nominal level of
stgnificance for the final test The subject has been reexamined from
the point of view of using as many as three successive statistical
model deletion procedures in fitting the results of a single exper-
ment The investigation consisted of random number studies in-
tended to simulate the results of a proposed aircraft turbine engine
rotor-burst-protection experiment As a conservative approach, popu-
lation model coefficients were chosen to represent a saturated 2 to
the 4th power experiment with a distribution of parameter values
unfavorable to the decision procedures Three model selection
strategies were developed (Author)

A78-29330 * # General aviation energy-conservation research
programs at NASA-Lewis Research Center E A Wilhs (NASA,
Lewis Research Center, Cleveland, Ohio) Western Michigan Univer-
sity, Conference on Energy Conservation in General Awviation,
Kalamazoo, Mich, Oct 10, 11, 1977, Paper 23 p 14 refs

A review 1s presented of non-turbine general aviation engine
programs underway at the NASA-Lewis Research Center in
Cleveland, Ohio The program encompasses conventional, lightweight
diesel and rotary engines Its three major thrusts are, in order of
priority (1) reduced SFCs, {2) improved fuels tolerance, and (3)
reducing emissions Current and planned future programs in such
areas as lean operation, improved fuel management, advanced cooling
techniques and advanced engine concepts, are described These are
expected to lay the technology base, by the mid to latter 1980s, for
engines whose total fuel costs are as much as 30% lower than today’s
conventional engines (Author)

A78-29334 Optimum tail plane design for artificially
stabiized awcraft (Optimale Leitwerksauslegung fur Flugzeuge
kunsthcher Stabihitat) G Sachs (Munchen, Hochschule der Bundes-
wehr, Neubiberg, West Germany) Zertschrift fur Flugwissenschaften
und Weltraumforschung, vol 2, Jan -Feb 1978, » 1-10 12 refs In
German

The paper deals with optimum tail plane influence on drag and
Ift in trimmed flhight and with the possibitity of utihizing the hft and
drag optimum ¢ g range in designs of artificially stabihized aircraft A
simple relation of wing tail interference drag resulting from mutual
vortex interaction 1s developed Then, relations for minimum
trimmed drag and for the drag optimum c g position are presented
It 1s shown how to design the tail plane so that the drag increase
caused by c g deviation from the drag optimum ¢ g position remains
small In regard to ILift effects, it 1s shown how the maximum
trimmed hft can be increased by full utilization of tarl hift potential
Then, 1t 1s described that the usable ¢ g range i1s determined by
contro) requirements Finally, it 1s examined how the opttmum drag
and lift c g range can be made compatible with the usable c g range
determined by control requirements {Author)

A78-29338 Prediction of the unsteady arrloads on har-
monically oscillating spheroids based on an analytical solution of the
governing wave equation K -L Chao and H Forsching {Deutsche
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Forschungs- und Versuchsanstalt fur Luft- und Raumfahrt, Institut
fur Aeroelastik, Gottingen, West Germany) Zeistschrift fur Flug-
wissenschaften und Weltraumforschung, vol 2, Jan-Feb 1978, p
43-51 13refs

Analytical solutions are presented for the unsteady aerodynamic
pressure distributions on slender ellipsoids of revolution, oscillating
harmonically in subsonic compressible flow The governing potential
equation s first transformed into the classical Helmholtz wave
equation by applying a gauge transformation and a coordinate scale
transformation Then, with introduction of nonorthogonal prolate
spheroidal coordinates, the wave equation s solved for the prescribed
body surface and flow field boundary conditions through application
of the method of separation of variables For a variety of slender
spherods, performing harmonic rigid body plunging and pitching
oscillations, the unsteady aerodynamic pressure on the body surface
1s calculated These analytical results are compared to corresponding
experimental results and to numerical results obtained from a panel
approach and from Slender-Body Theory {Author)

A78-29401 # The helicopter as a control object {Vertolet
kak ob’ekt upravienna) S Ilu Esaulov, O P Bakhov, and | S
Dmitriev  Moscow, lzdatel'stvo Mashinostroenie, 1977 192 p 38
refs in Russian

The helicopter 1s considered as a plant or control object in the
analysis of helicopter motion Equations of motion are obtained for
the helicopter with articulated suspended absolutely rigid blades by
taking 1nto account six degrees of freedom Characteristics of some
types of main rotors are examined A stmplhified hinearization of the
helicopter equations of motion are obtained separately for forward
and lateral motion by substituting the resultant for the main rotor
The dependence of the dynamics of helicopter motion dynamics on
the forward speed 15 analyzed ML

A78-29478 Effect of reliability programs on life cycle cost
A case history R G Bertschy (Harns Corp, Syosset, NY)

(Society of Reliability Engineers, Annual Canadian Symposium on
Reliability Engineering, 4th, Ottawa, Canada, Oct 13, 14, 1977 )
Microelectronics and Reliability, vol 17, Jan 1978,p 9 14

The effects of TACAN test set reliability programs on life cycle
costs (LCC) of a specified TACAN test instrument are examined The
numbers of reliability problems which have been prevented or passed
on to production or field are identified for the following refiabihty
activities design review (DR), fallure analysis (FA), rehability
demonstration, DR + FA, full reliability program, and no reliability
program The LCC for the full rehability program is used as the
baseline since that represents the actual program for which costs are
avallable It 1s shown that the implementation of design review or
fallure analysis would not be as cost effective as the combination of
the two The full rehiability program chosen by the US Air Force for
the TACAN test set program proves to be the most effective
approach in reducing the total LCC SD

A78-29479 The AN/ARC-164 radio Life-cycle-cost
savingg W H Boden (Magnavox Government and Industrial Elec-
tronics Co, Ft Wayne, Ind) (Society of Reliability Engineers,
Annual Canadian Symposum on Relability Engineering, 4th,
Ottawa, Canada, Oct. 13, 14, 1977 ) Microelectronics and Reliabil-
ty, vol 17,Jan 1978,p 15-23

The life-cycle-cost {LCC) model for the new US Air Force/Army
10-watt UHF radio AN/ARC 164 deals with three increments of
costs the original acqusition cost of the hardware, the imitial
logistics cost for documentation, training, spares, etc , and the cost
of recurring logistics to support the radio The discusston focuses on
the LCC verification test designed to determine whether the radio
meets 1ts specified reliability and maintainability critena The most
important economies achieved by MTBFs and MTTRs appears to be
the reduction of Air Force personnel requirements, both at the base
avionics and at the depot Recommendations for future programs are
to better identify cost drivers, to simphfy the LCC model, to accept
the principle of separating the LCC verification test and the real



world, and to gear the verification plan to intended performance
SD

A78-29582 # Influence of structural components of a by-
pass engine on rts fhight characteristics (Vliv konstrukcnich prvku
dvouproudoveho matoru na jeho letove vlastnostt) T Etlik and 2
Masek (Konference na thema Regulace Leteckych Proudovych
Motoru, Velesin, Czechoslovakia, June 1-3, 1976 ) Zpravoda; VZLU,
no 3, 1977, p 103-112 In Czech

Increasing the by-pass ratio is discussed as a possible means of
satisfying the increased demands for greater values of the takeoff/
cruise thrust ratio in STOL awrcraft To achieve a by-pass ratio greater
than 10 it 1s necessary to use a fan and reversible rotor blades
However, the low specific thrust and low nozzle exit velocity in the
outer circuit complicate the aerodynamic solution of the fan for
large mass flow rate The resulting constraint makes 1t impossible to
design and build by-pass engines of this design type with by pass
ratio greater than 10-12 PTH

A78-29583 # Control of arcraft turbine engine acceleration
(Rizen) rozbehu leteckych turbinovych motoru) J Muller (Kon-
ference na thema Regulace Leteckych Proudovych Motoru, Velesin,
Czechoslovakia, June 1-3, 1976 ) Zpravoda; VZLU, no 3, 1977, p
113-122 In Czech

Methods of controlling the transient processes in gas turbine
engines by using suitable combinations of the thermodynamic
similarity variables of the engine are discussed Two main types of
controllers are examined controllers giving the fuel as a function of
the thermodynamic variables, and feedback controtlers controlling
the angular acceferation of the rotor For both of these types of

controllers a knowledge of the total pressure at the engine nlet 1s
sufficient Simple control algorithms are given for designing a
complete controller, including a controller for the steady state

PTH

A78-29584 # Using simulation to determine the transfer
function of the electronic part of a control loop (Vyuziti simulatoru
k urcem prenosu elektromickeho clenu regultacni smycky) J Barton
(Konference na thema Regulace Leteckych Proudovych Motoru,
Velesin, Czechoslovakia, June 13, 1976 ) Zpravoday VZLU, no 3,
1977, p 123-131 7 refs In Czech

A method of determining the dynamic charactenstics of the
corrector unit of a control system by simulating the dynamic
characteristics of an aircraft engine 1s proposed Thg transfer
function s simulated on an analog computer in real time and 1s used
in the madel solution of a gas turbine engine with actual parts of the
control Circuit PTH

A7829586 # Use of a stepping motor for measuring fuel
quantity in a digital system for control of rotational speed (Pouzrti
krokoveho akcniho clenu k rizem mnozstvi paliva v obvodu cislicove
regulace otacek) J Muller (Konference na thema Regulace Le-
teckych Proudovych Motoru, Velesin, Czechoslovakia, June 1-3,
1976 ) Zpravoday VZLU, no 4, 1977, p 161-170 16 refs In Czech

The possible effect of the dynamics of the stepping motor of a
fuel valve on the transient characteristics of rotational speed control
1s analyzed The lower stopping speed of the stepping motor as
compared to a valve with proportional characteristic must be taken
1nto account PTH

A78-29587 # Properties of hydraulic servomotor controlled
by flapper valve or by edge valve (Vlastnosts hydraulickeho servo-
motoru rizeneho klapkou-tryskou nebo nozovym ventilem). E
Heriban (Konference na thema Regulace Leteckych Proudovych
Motoru, Velesin, Czechoslovakra, June 1-3, 1976 ) Zpravoday VZLU,
no 4, 1977, p 171-179 In Czech

The equation of motion of the hydraulic servomotor in a
turbojet engine control system is derived On the basis of this, the
dynamical parameters are determined as functions of fuel pressure in
the controlled chamber Special attention 1s given to the influence of
the real flow characteristics of the nozzle on the dynamic properties
of a hydraulic servomotor PTH
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A78-29588 # Properties of fuels used in the Czechoslovak
arcraft industry (Vlastnosts paliv pouzwanych v Cs. leteckem
prumyslu) J Krotky (Konference na thema Regulace Leteckych
Proudovych Motoru, Velesin, Czechoslovakia, June 1-3, 1976)
Zpravoday VZLU, no 4, 1977, p 181-187 In Czech

Those characteristics of jet engine fuels that might influence the
reliability of the fuel system are analyzed Particular attention is
given to antiwear properties, lubricating ability, and corrosive action
Causes of fuel pollution by mechanical microparticles, water, and
microorganisms are examined Higher standards for fuel purnity are
called for PTH

A78-29589 # Main characteristics of the ADT 4000-4100
digital computer for a hybnd computing system (Zakladm charak-
teristiky cishicoveho pocitace ADT 40004100 pro hybndni vy-
pocetm system) P Neustupa (Konference na thema Regulace
Leteckych Proudovych Motoru, Velesin, Czechoslovakia, June 1-3,
1976 ) Zpravoda; VZLU, no 4, 1977, p 183-192 In Czech

The requirements on a computer for modeling a modern jet
engine are exammed The ments of analog and digital machines for
these purposes are compared A brief description of the ADT 4000
desk computer with operational memory of 16K words and 16
{maxtmum) nterface panels, and the larger version ADT 4100 with
operational memory of 32K words and 56 interface panels, I1s given
Performance charactenistics are summanzed, and elements of the
operating system are enumerated PTH

A78-29590 # Determining the rehability requirements of
arcraft engine contro! systems during design stage (Pozadavky na
spolehlivost projektovanych soustav rizemi leteckych motoru) M
Svoboda (Konference na thema Regulace Leteckych Proudovych
Motoru, Velesin, Czechoslovakia, June 1-3, 1976.) Zpravoda; VZLU,
no 4,1977, p 193-201 6 refs In Czech

The requirements on reliability of aiwrcraft engine control
systems are expressed through the reliability characteristics of the
repair parts The requirements are derived from acceptable safety
levels and the cniterion of attaining optimal cost effectiveness of the
designed system PTH

A78-29641 * # Investigation of interior noise 1n a twin-engine
hght awrcraft J S Mixson, C K Barton (NASA, Langley Research
Center, Hampton, Va), and R Vaicaitis {Columbia University, New
York, N Y} Journal of Aircraft, vol 15, Apr 1978, p 227-233 26
refs

This paper describes experimental studies of interior noise In a
twin-engine, propeller-driven, light aircraft An analytical model for
this type of aircraft is also discussed Results indicate that interior
noise levels 1n this aircraft due to propeller noise can be reduced by
reducing engine rpm at constant arspeed {about 3 dB), and by
synchrophasing the twin engines/propellers (perhaps up to 12 dB)
Ground tests show that the extertor noise pressure imposed on the
fuselage consists of a complex combination of narrow-band har-
monics due to propeller and engine exhaust sources This noise s
reduced by about 20-40 dB (depending on the frequency) by
transmission through the sidewall to the cabin interior The
analytical model described uses modal methods and incorporates the
flat-side geometrical and skin-stringer structural features of this light
arrcraft (Author])

A78-29642 * # Low-speed test limit of V/STOL model
located vertically off-center S Shindo and W H Rae, Jr
{Washington, University, Seattle, Wash ) Journal of Aircraft, vol 15,
Apr 1978, p 253, 254 7 refs Grants No DA-
AROQO(D)-31-124-G1114, No NGR-48-002-035

A verucally offcentered V/STOL mode! - a 2-ft-diam three-
bladed aluminum propeller operating in a rotor mode - is tested 1n an
8 by 12 ft wind tunnel with and without ground plane along with an
associated 3 by 4 5 ft test section insert The objective was to assess
the effect of the vertically off-centered model on the low-speed test
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himit The aerodynamic data of the model at a constant negative
angle of attack (-3 deg) are recorded at selected tunnel dynamic
pressures to provide adequate data points to define the model hift
varigtion with respect to the tip speed ratio The adverse effect of the
rotor low-speed test imit 1s observed in the form of lift change with
respect to the tip speed ratio A major conclusion s that for rotors
tested with a ground plane or in the vicinity of the floor, the ratio of
distance between floor and model to rotor radius defines the
low-speed test hmits SD

A78-29643 * # Handling qualities of aircraft in the presence
of simulated turbulence | D Jacobson and D S Joshi (Virginia,
Unwersity, Charlottesville, Va) Journal of Asrcraft, vol 15, Apr
1978, p 254-256 Grant No NGR-47-005-208

A previous paper (1977) has presented results from flight
simulator experiments on Instrument-flight-rule handling-quality
studies of a STOL-type aircraft in the presence of various models of
simulated turbulence {Gaussian, modified Gaussian, Rayleigh, and
variable length and intensity, VLI} In this paper, additional results
are presented for flight simulator experiments on visual-fhight-rule
approach landings of a STOL-type aircraft Pilot opinion ratings of
the landing approach with visual display are analyzed to determine
the most reahistic turbulence model and to identify the variables that
enitically affect the handhing quality of awcraft in turbulence It s
shown that turbulence simulated by a VLI model adequately match
the desired statistical properties of real atmospheric turbulence, and
that awcraft handling quality and pilot task performance are
cntically affected by turbulence Realistic turbulence models present
greater difficulty in controlling the aircraft than a simple Gaussian
model SD

A78-29657 Procuct support for French equipment used
by civil aviation companies (L aprés-vente des équipements frangais
aux compagnies aénennes civiles) P Gravelle (Societe Francaise
d’Equipements pour la Navigation Aerienne, Division Apres-Vente,
Orly, France) L‘Aéronautique et I’Astronautique, no 68, 1978, p
11 16 In French

Product support 1s discussed from the viewpoint of the aviation
equipment construction industry Concepts of reliability and
maintenance of equipment are examined, and the interrelationship of
air company and equipment company desires within the framework
of government regulation of the industry is considered Several kinds
of equipment guarantees are surveyed, and problems caused by
product support delays are described ML

A78-29672 # Theory of dolphin-style salplane flight and
the principles of dynamic flight 11 {Teoria przelotu szybowcowego
metoda delfinowania oraz 2asady lotu dynamicznego I} J
Sandauer (Instytut Lotnictwa, Warsaw, Poland) Technika Lotricza ¢
Astronautyczna, vol 33, Feb 1978, p 8-10 5refs In Polish

The current status of the theory of dolphin-style fhight 1s
reviewed, and the associated aerial tactics are discussed The optimal
flight parameters under simulated meteorological conditions are
analyzed, and the basic principles of dynamic flight are outlined
Some aspects of using Abzug’s speed ring for cloud street flying are
examined VP

A78-29673 # Aircraft and helicopter cockpst noise (Halas w
kabinach samolotow 1 smiglowecow) A Rudiuk (Instytut Lotnictwa,
Warsaw, Poland) Techmka Lotnicza 1+ Astronautyczna, vol 33, Feb
1978, p 10-14 6 refs In Polish

In the present paper, the detrimental influence of cockptt noise
on pilot hearing and reactions 1s studied as a function of noise
duration and intensity The acoustic spectrum 1s analyzed, and an
attempt s made to establish acceptable noise level standards The
need for reducing noise in crop-duster cockpits Is noted VP

A78-29674 # Systematic analysis of safety «n awation 1l
(Systemowa analiza bezpieczenstwa w lotnictwie 1) J Morawsk)
and T Smolicz Technika Lotnicza 1 Astronautyczna, vol 33, Feb
1978, p 23-25 13 refs In Polish
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In the present paper, the occurrence of pilot error 1s discussed in
terms of the skill/difficulty balance The application of information
theory to the evaluation of the difficulty of pilot tasks 1s examined,
and a method of optimizing the arrangement of instruments on the
instrument panel to facilitate the pilot’s task 1s outhned A logical
basis for fhight safety analysis 1s formulated, along with requirements
for aircraft and crew VP

A78-29712 Computation of the pressure on the surface of
a fuselage with a wing in an ideal fluild L A Maslov and V P lushin
(Akademita Nauk SSSR, lzvestua, Mekhamka Zhidkosti 1 Gaza,
May-June 1977, p 110-115) Fluid Dynamecs, vol 12, no 3, Jan
1978, p 433-438 Translation

A method proposed by White (1952} for calculating the surface
pressure on a fuselage 1s extended to a fuselage/wing configuration A
distinctive feature of the extended method 15 the technique
developed for solving the basic integral equation The technique is
shown to reduce the computationa! labor without impairing ac-
curacy VP

A78-29718 Drag formula for elongated arrcraft noses M
| Folié (Akademiia Nauk SSSR, Izvestna, Mekhanika Zhidkost: 1
Gaza, May-dune 1977, p 156 160 ) Flurd Dynamics, vol 12, no 3,
Jan 1978, p 472-476 6 refs Translation B

A drag formula in the framework of linear theory 1s obtained for
the case of low supersonic speeds for an object whose elongated
forebody in cross section is an n-rayed star which undergoes a
smooth transttion to a circular midsection The solution of the wave
equation for the elongated forebody is considered, and the drag of a
reference cylindrical surface 15 calculated ML
A78-29720 Normal force of a flat triangular wing i a
supersonic flow V 1| Lapyagin (Akademua Nauk SSSR, lzvestua,
Mekhanika Zhidkosti 1 Gaza, May-June 1977, p 162-164) Fluid
Dynamucs, vol 12, no 3, Jan 1978, p 479, 480 8refs Translation

In numerical calculations for conditions of flow with bow shock
wave attached to a leading edge, the coefficient of normal force of a
windward side of a fiat defta wing depends on a certain parameter for
a broad range of conditions For engineering calculations, a ssimple
relationship can be obtained by representing these characteristics in
the form of laws of similarity Two cases in which the normal force
artsing on the windward side of the wing do not depend on the sweep
angle are analyzed ML

A78-29777 * # Preliminary design of composite wings for
buckling, strength and displacement constraints J H Starnes, Jr
(NASA, Langley Research Center, Structures and Dynamics D,
Hampton, Va) and R T Haftka (lllinois Institute of Technology,
Chicago, 1} In Structures, Structural Dynamics and Matenals
Conference, 19th, Bethesda, Md, April 3-5, 1978, Technical Papers

New York, American Institute of Aeronautics
and Astronautics, Inc, 1978, p 1-13 10 refs Grant No NsG-1266
(AIAA 78466)

An unstiffened panel buckling constraint for balanced, sym-
metric laminated composites Is included on the global design level in
a mathematical programming structural optimization procedure for
designing wing structures Constraints are introduced by penalty
functions, and Newton’s method based on approximate second
derwatives of the penalty terms 1s used as the search algorithm to
obtain minimum-mass designs Constraint approximations used
during the optimization process contribute to the computational
efficiency of the procedure A criterion i1s developed that identifies
the appropriate conservative form of the constraint approximations
that are used with the optimtzation procedure Minimum-mass design
results are obtained for a multispar high-aspect-ratio wing subjected
to matenal strength, minimum-gage, displacement, panel buckling
and twist constraints The material systems considered for the
examples are all graphite-epoxy, graphite-epoxy with boron-epoxy
spar caps, and all aluminum The composite material designs are
shown to have an advantage over the aluminum designs since they



can often satisfy additional constraints with only small mass
Increases {Author)

A78-29785 # Crashworthiness of aircraft fuselage structures
R C Tennyson, J S Hansen, H Teichman (Toronto, Unwersity,
Toronto, Canada), F Cicci, and M loannou {De Havilland Arrcraft
of Canada, Ltd, Downsview, Ontario, Canada) In Structures,
Structural Dynamics and Materials Conference, 19th, Bethesda, Md ,
Apni 3-5, 1978, Technical Papers New York,
American Institute of Aeronautics and Astronautics, Inc, 1978, p
101-109 12 refs National Research Council of Canada Grant No
A-9185, Canadian Transportation Development Agency Contract No
01SU,T8200-6-6549 (AIAA 78-477)

A combined analytical and experimental programme was under-
taken to study the dynamic structural response of aluminum model
aircraft fuselage structures A drop-test gantry was used to provide a
simulation of the wheels-up landing condition for both level and
oblique angle impacts on a concrete pad for a range of wing loads
and vertical descent velocities Dynamic measurements of strain and
g loads at discrete {ocations were obtained together with high speed
photographs of the fallure modes for comparison with a lumped
mass-stiffness model of the structure using a finite element approxi-
mation {Author)

A78-29794 # A fal-safe analysis of a spanwise wing-panel
splice J M Anderson (Georgia Institute of Technology, Atlanta,
Ga), C S Chu, and J F Malluck {Lockheed-Georgia Co , Mar etta,
Ga) In Structures, Structural Dynamics and Materials Conference,
19th, Bethesda, Md, Aprnil 3-5, 1978, Technical Papers
New York, American Institute of Aeronautics and
Astronautics, Inc, 1978, p 183-186 5refs (AIAA 78487}
Transient dynamic analyses have been performed for a typical
wing-panel assembly The assembly consists of a center panel and
two side panels containing short edge cracks at the spanwise splices
The analysis employs the finite-element method and exploits a
special singularity element to represent the crack-tip neighborhood
Transient stress-intensity factors are determined for the edge cracks
following failure of the center panel Stress-intensity factors corre-
sponding to nstantaneous failure of the center panel are sub-
stantialiy higher than a static prediction An additional case of
less-than-instantaneous failure 1s analyzed and an assessment of the
effect of fastener stiffness s presented (Author)

A7829805 # A theoretical technique for analyzing aero-
elastic stability of bearingless rotors D H Hodges (US Army,
Aeromechanics Laboratory, Moffett Field, Cahf) In Structures,
Structural Dynamics and Materials Conference, 19th, Bethesda, Md ,
Apnl 3-5, 1978, Technical Papers New York,
American Institute of Aeronautics and Astronautics, Inc, 1978, p
282-294 22 refs (AIAA 78-503)

A techmque 1s introduced for aeroelastic stability analysis of
certain hingeless helicopter rotors termed bearingless because of ther
lack of a pitch-change bearing The rotor 1s modeled as three or more
rigid blades each joined to the hub by means of a flexll?le appendage
known as the flexbeam or strap The pitch-control system twists the
flexbeam to provide blade pitch change The analysis 1s capable of
implicitly treating the aerpelastic couplings that arise from the
pitch-contro! geometry, the equilibrium deflected shape of the
flexbeam, and the built-in angular offsets of the flexbeam and blade
The stability of the system in both hub-fixed motion and coupled
rotor-body motion 1s considered The same basic parameters that
influence hingeless rotor stability also influence bearingless rotor
stability Aeroelastic couplings can be chosen to stabilize most soft
inplane configurations for the hub-fixed case The same parameters
will also, under certain conditions, stabihze the coupled rotor-body
system in hovering flight {(air resonance} {Author)
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A78-29806 # The use of transient testing technigques in the
Boeing YC-14 flutter clearance program R S Imes (Boeing Co,
Seattle, Wash ), W P Jennings (ASTEC Engineering Co, Renton,
Wash }, and N L Olsen {Hewlett-Packard Co , Bellevue, Wash ) In
Structures, Structural Dynamics and Matenials Conference, 19th,

Bethesda, Md, April 3-5, 1978, Technical Papers
New York, American Institute of Aeronautics and

Astronautics, Inc, 1978, p 295-299 5 refs (AIAA 78-505)
Excitation and analysis techniques used in transient testing are
discussed together with the results of YC-14 tests employing these
methods The YC-14 flutter clearance program used transient
techniques 1n wind tunnel model, ground vibration, electrical flight
control system-structural interaction, and fhight flutter tests Results
presented indicate that detailed data can be obtained using transient
techmiques at costs and flow times lower than those assoctated with
conventional techniques {Author)

A78-29809 # Experimental investigation of composite wing
falure J H Pimm (Vought Corp, Dallas, Tex ) In Structures,
Structural Dynamics and Materials Conference, 19th, Bethesda, Md ,
Apnl 3-5, 1978, Technical Papers New York,
Amertcan Institute of Aeronautics and Astronautics, Inc, 1978, p
320-324 7 refs Contract No F33615-73 C-5066 (AIAA 78-509)

A premature structural farlure occurred during static testing of
the No 1 composite outer wing for the A-7D aircraft Failure was at
120% of design limit load (150% required) A thorough investigation
was initiated to determine the cause of this fallure Experimental and
analytical methods were utilized This paper emphasizes the exper
mental activity and presents correlation to current failure theories A
discussion of events which led to the wing failure and conclusions
made from the investigation are provided The wing was modified
and subsequently qualifred (Author)

A78-29811 # Cutout reinforcement of stiffened cylindrical
shells J A Cervantes (USAF, Flight Dynamics Laboratory, Wright-
Patterson AFB, Ohio) and A N Palazotto (USAF, Institute of
Technology, Wright-Patterson AFB, Ohio) In Structures, Structural
Dynamics and Materials Conference, 19th, Bethesda, Md , April 3-5,
1978, Technical Papers New York, American
Institute of Aeronautics and Astronautics, Inc, 1978, p 331-339 5
refs (AIAA 78-512)

A study was carried out to determine the optimum placement
and volume of a reinforcing frame around a cutout in an axially
loaded stringer and ring and stringer stiffened cylindrical shell The
problem was analyzed using the linear bifurcation portion of STAGS
{Structural Analysis of General Shells) Four parameters were varied
stringers versus rings and stringers, cutout size, ratio of frame volume
to cutout volume, and frame position It appeared that in most cases
the posttion with the frame next to the cutout edge was the most
effective This can be attributed to the frame’s ability to delay the
onset of local buckling However, there was a relative maximum in
the frame distance versus critical load curves for a frame positioned
away from the cutout edge at a low ratio of frame to cutout volume

(Author)

A78-29812 # Stress analysis of typical flaws in aerospace
structural components using 3-D hybnd displacement finite element
method S N Atiuri {(Georgia Institute of Technology, Atlanta, Ga )
and K Kathiresan In Structures, Structural Dynamics and Matenals
Conference, 19th, Bethesda, Md , Apnl 35, 1978, Technical Papers

New York, American Institute of Aeronautics
and Astronautics, Inc, 1978, p 340-350 28 refs Research sup-
ported by the Georgia Institute of Technology, Grant No AF
AFOSR 74-2667 (AIAA 78-513)

An assumed hybnd displacement finite element method for the
solution of modes |, Il and Il stress intensity factors which vary
along an arbitrary curved three-dimensional crack front in structural
components was developed for linearly elastic materials The present
method can be applied to three-dimensional mixed mode fracture
problems with complex crack and structural geometries Special



A78-29820

crack front singular elements were developed where proper
asymptotic solutions for displacements and stresses are embedded
The above finite element method is presently used to analyze some
tmportant and typical flaw (fracture} problems which are commonly
encountered in aerospace structural component applications
{Author)

A78-29820 # A hfting surface theory based on an unsteady
linearized transonic flow model D D Liu (Northrop Corp , Aircraft
Div, Hawthorne, Calif) In Structures, Structural Dynamics and
Materials Conference, 19th, Bethesda, Md , Apni 3-5, 1978, Tech-
nitcal Papers New York, American Institute of
Aeronautics and Astronautics, Inc, 1978, p 414-421 22 refs
Research supported by the Northrop Independent Research Program
{AIAA 78-501)

This paper presents the basic formulation of a umfied unsteady
lifting surface method currently in progress, which would bridge the
purely subsonic and purely supersonic methods through the regime
of linearized transonic flow An approximate transonic acceleration
potential as well as 1ts governing equation are derived The equation
includes a number of additional terms, which are due to mean flow
influence and have been ignored by previous investigators Con-
sequently, the transonic kerne! functions are generalized based on
the concept of parabolic approximation to include the nonplanar
case Numerical and analytical techniques to evaluate the transonic
kernel functions will be described A Mixed Kernel Function
procedure in combination with the oscillatory shock jump condition
will be discussed Finally, assessments of various transonic kernel
function methods are given (Author)

A78-29822 # Future trends 1n arcraft structural design and
materials W A Stauffer {Lockheed California Co , Burbank, Calif )
In Structures, Structural Dynamics and Matenals Conference, 19th,
Bethesda, Md, April 3-5, 1978, Technical Papers New York,
American Institute of Aeronautics and Astronautics, inc, 1978 11
p (AIAA 78-465)

Future trends in the major fields of structures, dynamics and
materials as apphed to aircraft design are discussed In the field of
structures, the evolution of damage tolerance and durability require-
ments, commercial and military, 1s described and emerging trends for
the future identified In the field of dynamics and loads, improved
load prediction methods, repeated loads spectra, and gust loads are
discussed from the standpoint of needed and attainable improve-
ment In the field of materials, trends in the future development and
potential of advanced aluminum alloys, titanium alloys, high-strength
steels, and advanced composites are presented Projections for
production incorporation of these advances in new awcraft designs
are made {Author)

A78-29854 Geometric restitution of sfngle coverage air-
craft multispectral scanner data M M Ethridge and E M Mikhail
(Purdue University, West Lafayette, ind ) In Mapping with remote
sensing data, Proceedings of the Second Annual Wilham T Pecora
Memorial Symposium, Sioux Falls, S Dak , October 25-29, 1976
Falls Church, Va, American Society of Photo-

grammetry, 1977, p 382-392 9 refs
In order to demonstrate the potential of MSS aircraft data, six
restitution technigques are tested using four strips of actual data The
six technigues tested include the collinearity model, piecewise
polynomials, weighted arithmetic mean, moving averages, meshwise
ltnear, and Gauss-Markov Since the Gauss-Markov techmque has
only been recently proposed, more discussion and computational
results are presented A statistical evaluation was employed to
determine the significance of various factors affecting the restitution
techniques, and results from this evaluation ndicate that the
piecewise polynomial model 1s the optimum restitution technique of
those considered {Author)

A78-29859 # Gyroscopic instruments of orentation and
stabilization systems {Giroskopicheskie pribory sistem orientatsu t
stabihzatsu) D S Pel’'por, lu A Osokin, and E R Rakhteenko
Moscow, lzdatel’stvo Mashinostroenie, 1977 208 p 37 refs In
Russtan
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The basic principles of designing modern gyroscopic instruments
for stabilizing the attitude of flight vehicles and orienting antennas
and optical systems are outiined The dynamic errors of gyroscopic
sensitive elements are analyzed, and their influence on the precision
of stabilization and orientation 1s examined The design and
parameters of some advanced gyroscopic instruments are discussed,
with particular reference to ar-supported gyroscopes, gas floated
spinning spheres, and free rotor gyroscopes VP

A78-29906 Integrated Doppler/TACAN navigation
through conformity with the least squares method - Analysis from
registered flight data (Integrierte Doppler /TACAN-Navigation durch
Ausgleichung nach der Methode der kleinsten Quadrate - Erprobung
mit registrierten Flugdaten) K Ramsayer, M Reich, and W Scholler
(Stuttgart, Universitat, Stuttgart, West Germany) (Deutsche Gesell-
schaft fur Ortung und Navigation, Kreiselsymposium, Stuttgart, West
Germany, Sept 28, 29, 1977 )} Ortung und Nawigation, no 4, 1977,
p 59-88 17 refs In German

A Transall transport arcraft was used to test a composite system
of navigatton Directional impulses were measured by a Bendix
Doppler radar DRA 12B, the magnetic course by a Sperry gyro-
platform SYP 820, and the aircraft distance and direction by an
on-board TACAN ARN 21B The data thus provided was subjected
to a computerized error analysis, and fitted to a least squares model
Attention 1s given to deviations in the data provided by the exact
location indicator, and to methods for correcting it The exponential
process s preferred to the window method as a means of data
correction, because it 1s simpler DMW

A78-29907 Some test results concerning visibility of ob-
stacle and hazard beacons (Emnige Versuchsergebnisse zur
Sichtbarkert von Hinderms- und Gefahrenfeuern) H-E Hoffmann
and R H Buell (Deutsche Forschungs- und Versuchsanstalt fur Luft-
und Raumfahrt, Institut fur Physik der Atmosphare, Oberpfaffen-
hofen, West Germany) (Deutsche Gesellschaft fur Ortung und
Navigation, Kreiselsymposium, Stuttgart, West Germany, Sept 28,
29, 1977 } Ortung und Navigation, no 4, 1977, p 89-97 6 refs In
German

Helicopter observations were used to determine maximum
detection range for obstacle and hazard beacons A red 150 W
obstacle beacon was detected in bright daylight at a distance of 2
km, and one hour after sunset at 7 km Horizontal standard wisibility
ranged between 6 and 13 km No significant differences were noted
between 100 and 150 W red obstacle beacons, but a 1000 W red
hazard beacon could be detected up to 6 km further than the
obstacle beacons. The mast for the hazard beacons was detected
before the obstacle beacon during the day, but the reverse was true
at night DMW

A78-29934 # Doppler MLS - The UK solution T Ford
Aqrcraft Engineering, vol 50, Feb 1978, p 4-7

The ILS system for ATC is outdated and must be replaced This
paper presents an outline of the design and operating characteristics
of the British Doppler MLS, which will permit preciston approach
guidance over a wide angular area A source of radiation 1s moved at
constant velocity on the ground, and compared with a stationary
frequency In an approaching aircraft The frequency difference
provides a direct measurement of the angle of the receiver from the
array boresight A unique frequency code s given for every angle in
the coverage DMW

A78-29935 ¥ Fly-by-wire flight control R P G Collinson
Aircraft Engineering, vol 50, Feb 1978, p 813

Developments of automatic control systems for awrcraft are
outhined with attention to active controls These include sensors
which detect disturbances in fhight stability and make automatic
corrections by means of actuators and aerodynarmuc control surfaces
Advantages of active controls include improved handling and
maneuvering, relaxed static stability margins, and direct it control
Also discussed are deveiopments in fault detection technology, using
digital data and fiber optics, and fault correction, using rate gyros
and a quadruplex actuator The Boeing YC 14 i1s presented as an
illustration of up to date fly-by-wire technology DMW



A78-29936 # Some lessons learned from aircraft accidents -
The engineering aspects E Newton Aircraft Engineering, vol 50,
Feb 1978, p 16-23

Sources of aircraft falure (and disaster) are analyzed Major
sources include material fattgue (25% of all accidents), fires, poor
maintenance, misreading data, and defective engines Attention 1s
given to defects 1n the design and assembly of aircraft components
and fal-safe crniteria are discussed Murphy's Law (applied to
aviation) 1s cited, which states that ¢f it 1s mechanically possible to
assemble a part incorrectly, someone, somewhere, sometime will do
just that DMw

A78-29944 Cnitical considerations on the legal develop-
ment of personal lhiability with attention to air transportation
(Kritische Betrachtung der gesetzlichen Entwicklung des Haftungs-
rechts der Personenbeforderung unter besonderer Berucksichtigung
des Luftverkehrs) R Beine Zertschrift fur Luft- und Weltraumrecht,
vol 27, Mar 1978, p 3-14 46 refs In German

The question of an airline’s hability to a passenger in case of
injury aboard an aircraft i1s examined with reference to German law
regarding similar situations aboard a train Attention i1s given to the
international character of air traffic, noting that laws which might
apply to German passengers on domestic airlines might not apply to
German passengers on foreign airlines, or to foreigners on German
airlines DMW

A78-29945 Flying over the exclusive economic zone P P
Heller Zertschrift fur Luft- und Weltraumrecht, vol 27, Mar 1978,
p 15-17 10 refs

The paper deals with legal problems arising from the definition
of the term ‘high seas’ In other words, does the 200 mile economic
zone, extending from the coastiines of many countries, constitute a
part of the high seas in terms of aircraft overflight According to the
Informal Composite Negotiating Text (ICNT), which followed the
third UN conference on the Law of the Sea in 1977, the economic
zone 1s not included in the term ‘high seas” Thus, aircraft overflight
regulations become vague for this region and need to be legally
defined DMwW

A78-30002 Three-dimensional flow of hypersomic gas past
a thin airfol A | Golubinskst and V N Golubkin (Tsentral’nyi
Aerogidrodinamicheskn  Institut, Zhukovskn, USSR) [Akademiia
Nauk SSSR, Doklady, vol 234, June 11, 1977, p 1032-1034)
Soviet Physics - Doklady, vol 22, June 1977, p 275, 276 8 refs
Translation
Formulas are derived for a low-aspect ratio thin wing at angle of
attack 1n hypersonic flow Its leeward side 15 1n aerodynamic shadow,
while the windward side receives the main portion of aerodynamic
loading Shock layer theory, with a small parameter epsilon defined
by density ratio for a strong shock, 1s used to analyze flow past the
windward surface Consideration s given to cases of a basic
‘Newtorman’ flow and of a flow with conical symmetry (the formulas
obtained in this latter case are analogous to those for a delta wing)
BJ

A78-30024 # A reliable modular automatic system adapted
to avionscs controls Design through successive refinements - Produc-
tion (Automate sir et modulaire adapte aux régulations aviomques
A SMAR A - Conception par raffinements successifs - Realisation)
C Beounes Toulouse IIl, Universite, Docteur Ingenieur Thesis,
1977 189 p 25 refs In French Research supported by the
Direction des Recherches et Moyens d’'Essais and Sociéte Nationale
d’Etude et de Construction de Moteurs d’Aviation

A reliable modular control system for an aircraft turbine engine
1s developed through use of high-level integration circuits and
hierarchical modeling and simulatton The design process, which
relies on successive refinements, makes use of PETRI nets for the
functional aspect, and state graphs associated with Markov processes
for the rehiability aspect Attention s also given to the processor and

281

A78-30124

memories used In the control system The prototype control system
1s subjected to evaluation JMB

A78-30039 # The effect of hub farings on wind turbine
rotor performance R E Wilson (Oregon State University, Corvallis,
Ore } ASME, Transactions, Journal of Fluids Engmeering, vol 100,
Mar 1978, p 120-122

Studies are made of the effect of hub fawings on the
performance of a wind turbine The contribution of velocity change
to the torque is calculated and 1t 1s found that the effect on power
may be erther positive or negative Various hub fainngs have been
used to test both wind turbines and propellers It 1s shown that the
design of an effective hub fairing must take into account the effect
of velocity change on torque, blade section aerodynamics, and the
potential flow around the center body In the rotor plane with
reference to the specific center body being used SCS

A78-30096 Whither MLS F B Pogust (Cutler-Hammer,
AIL Diwv, Deer Park, N Y') Journal of Air Traffic Control, vol 20,
Jan Mar 1978,p 8,9

The concepts of commonality and prolhiferation are discussed
with reference to the use of microwave landing systems [t s
suggested that, although common civil/military air navigation sys
tems might have been desirable 1n the past, the situation is different
for the case of MLS The reason for this conclusion 1s that the
candidate systems for ICAO standardization were not conceived or
optimized as military tactical systems, which means that large-scale
expenditures would be required to prove their mihtary feasibility and
to develop appropriate hardware The only advantage foreseen that
would accrue 10 the armed services from adopting a standardized
ICAQ systems s that 1t would provide the ability to land at civilian
airports during adverse weather, and cheaper alternative methods of
achieving this ability are thought to exist Prolferation of landing
systems 1s said to be desirable since 1t would permit testing of various
design approaches |t 1s thought that the possibility of an alternative
system being chosen for standardization should not disturb users
who derive benefit from the system they selected ML

A78-30097 Landing systems - The Navy viewpoint D B
Tuttle (US Navy, Washington, D C ) Journal of Air Traffic Control,
vol 20, Jan -Mar 1978, p 19-22

A history of landing systems used by the SN 1s presented with
attention to the unique charactenistics required for landings at sea
Reasons why most landing systems used at sea were not incorporated
into Navy land awports and why some systems used at cwihan or
other military airports were not adopted by the Navy are explained
It 1s concluded that aging ground-controlled-approach (GCA) equip
ment should be retained throughout the 1980’s and that a GCA
update program should be initiated Modifications planned for the
GCA update are surveyed A conversion to the national microwave
landing system (NMLS) in the mid-80°s to mi1d-90’s 1s planned with a
phase-out of GCA to follow ML

A78-30123 # Laser and optical methods of monitoring in
aircraft construction (Lazernye 1 opticheskie metody kontroha v
samoletostroenut) E T Vagner, A A Mitrofanov, and V N Barkov
Moscow, lzdatel’stvo Mashinostroenie, 1977 176 p 54 refs In
Russian

Consideration 1s given to the application of lasers and other
optical instruments to the quality control of assembly procedures in
aircraft production Particular attention 15 given to the momitoring of
shapes and dimensions of aircraft parts, to the centering of parts via
laser beams, and optomechanical scanning systems for assembly B8 J

A78-30124 # Helicopters  Calculation of integral aero-
dynamic performance and air-technical data {Vertolety Raschet
wtegral’'nykh aerodinamicheskikh kharakteristik 1 letno-tekhni-
cheskikh dannykh) L S Vil'dgrube Moscow, lzdatel'stvo Mashino-
stroeme, 1977 152 p 59 refs In Russian
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Methods are outlined for calculating rotor performance and
helicopter air-technical data within the framework of helicopter
vortex theory Simplified methods of determining the induced
velocity field of a rotor in hover and in vertical and horizontal flight
are described, along with methods of optimizing rotor blades for
various modes of helicopter operation The fundamentals of the
theory of the blade-tip vortex sheet in honzontal fhght are
examined, and the theory is applied to the determination of the
aerodynamic moment and the components of the aerodynamic force
arising In the rotor, and also to the determination of the flapping
coefficient and inductive effects of rotors of a multirotor system

VP

A78-30175 # Weight design and the efficiency of passenger
aircraft Volume 2 - Calculation of the center of gravity and
moments of inertta of aircraft Weight analysis (Vesovoe proektirova-
me 1 effektivnost’ passazhirskikh samoletov Volume 2 - Raschet
tsentrovki 1+ momentov nertsit samoleta Vesovot analiz) V M
Sheinin and V | Kozlovski Moscow, lzdatel’stvo Mashinostroenie,
1977 208 p 68 refs In Russian

Principles of construction design and weight-reduction methods
are discussed with reference to the arrframe, propulsion unit, and
equipment Described procedures of weight analysis involve classifi-
cation of the forms of efficiency, parametric analysis, comparison
rules, and reduction methods The significance and calculation of the
center of gravity of aircraft are explained, and applications of this
calculation to problems tnvolving passenger aircraft are considered
The calculation and experimental determination of aircraft moments
of inertia are described ML

A78-30244 # Profie of the arrport-development crisis R J
Hodge (Tippets-Abbett-McCarthy-Stratton, Washington, D C)
Astronautics and Aeronautics, vol 16, Apr 1978, p 3944 5 refs
The rapid increase In the volume of ar traffic necessitates
improvement 1n ATC, as well as the construction of new airports
Prospects for both are evaluated in terms of cost, government
regulation, aircraft payload and economy, and location of various
urban centers DMW

A78-30245 # Locking offshare at the awport future C J
tord (Ralph M Parsons Co, Pasadena, Calif) Astronautics and
Aeronautics, vol 16, Apr 1978, p 4549 9 refs

Increases in the volume of air traffic is expected to present a
critical problem for US and world airrports during the 1980s
Solving the problem of the trailing vortex behind aircraft, together
with the microwave landing system (MLS), should ease the crunch
somewhat New airports, however, will still be needed This paper
discusses the feastbihity of locating airports off shore, with attention
to cost and population density factors The Honolulu International
Aurport 1s presented as an example of an operational off-shore
facility Off-shore airports in Hong Kong, using land fill from
excavations, and for Cleveland, using land reclaimed from Lake Erie
by a polder {dike), are considered for the near future DMW

A78-30252 New trends and problem areas in automatic
flight control D McRuer (Systems Technology, Inc, Hawthorne,
Calif ) (Israel Annual Conference on Aviation and Astronautics,
19th, Tel Aviv and Haifa, Israel, May 2, 3, 1977 } Israel Journal of
Technology, vol 15, no 1-2, 1977, p 1-10 52 refs

Two categories of automatic flight control are discussed - those
in which additional functions are the consequence of greater
interdependence between airframe and controller, and those which
represent a revolution In which digital/discrete replace analog/
continuous controller elements Concepts in the first category
include fiight-phase-dependent flight control system configurations,
active control, and control precision improvement Changes In
mechanization features of flight control systems are examined, and
system level problem areas 1n automatic fiight control are described,
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with attention to emulation versus direct digital synthesis and
closed-loop ssmulation with actual hardware ML

A78-30253 Benefits of strapdown over gimbal INS sys-
tems for aircraft application J C Shaw (Boeing Commercial
Airplane Co, Seattle, Wash ) ({Israel Annual Conference on Aviation
and Astronautics, 19th, Tel Aviv and Haifa, Israel, May 2, 3, 1977 )
Israel Journal of Technology, vol 15, no 1-2, 1977, p 11-21 11
refs

Independent laboratory and aircraft flight tests during 1975 of
three diverse potentially low-cost strapped-down (strapdown) inertial
navigation systems (INS} have demonstrated the technical feasibifity
of a less-than one-nmi/h strapdown INS in an aircraft environment
One system is an integrated strapdown air data sensor (ISADS) with
a projected production purchase price of $34K-41K per channel
Based on average industry data taken from a transport development
program, an ISADS type system 1s expected to have equivalent or
lower total cost of ownership than the non-INS, conventional
avionics 1t replaces, thus providing INS functions for no additional
cost A direct comparison 1s made between an equivalent gimballed
INS and two strapdown INS approaches, orthogonal and skewed-
axis, to establish the potential cost effectiveness of the strapdown
INS approach {Author)

A78-30256 Performance of the ARAVA arrcraft with
wing-tip winglets Y Eliraz and D Han (Israel Aircraft Industries,
Ltd, Lod, Israel) (l/srael Annual Conference on Aviation and
Astronautics, 19th, Tel Aviv and Haifa, Israel, May 2, 3, 1977 } Israel
Journal of Technology, vol 15,no 1-2, 1977, p 35-43 7 refs

A wing-tip winglet configuration tnstalled on the twin-engne
ARAVA aircraft was flight tested recently Cruise and clhimb
performance have been evaluated, the main objective being to
establish the oneengine out-chmb case Much consideration was
given to evaluating the lateral-directional characteristics of the
aircraft, up to the maximum sideslip angles associated with FAR
requirements for this type of aircraft The winglet configuration
evolved from a series of wind tunnel tests carried out In a low-speed
wind tunnel The wind tunnel tests indicated and the flight tests later
substantiated that the adoption of winglets to a STOL twin-engined
aircraft 1s strongly affected by the overall lateral-directional charac-
teristics, some of which are difficult to simulate in wind tunnel
testing, mainly those associated with strong propeller power effects,
dynamic behavior, and Reynolds numbers The tested configuration
reduced the induced drag at climb [1ft coefficients by 20%, with good
correlation between wind tunnel and flight test data (Author)

A78-30257 Evolution of the aircraft gas turbine engine M
A Zipkin (General Electric Co, Advanced Engineering and Tech-
nology Programs Dept , Cincinnati, Ohio) (/srael Annual Conference
on Aviation and Astronautics, 19th, Tel Aviv and Haifa, Israel, May
2 3, 1977 } Israel Journal of Technology, vol 15, no 1-2, 1977, p
44-58

The history of the aircraft gas turbine engine 1s presented with
attention to engine power {thrust) efficiency and weight as well as
improvements tn component technology The development of gas
turbine technology and its role tn aircraft design are considered,
engine performance trends are examined, future challenges posed by
technological and environmental concerns are indicated, and new
systems/applications are reported ML

A78-30259 Analytical and experimental fatigue program
for the Kfir main and nose landing gears B Abraham (israel Arrcraft
Industries, Ltd, Lod, Israel) (/srael Annual Conference on Aviation
and Astronautics, 19th, Tel Aviv and Haifa, Israel, May 2, 3, 1977 )
Israel Journal of Technology, vol 15, no 1-2, 1977, p 70-78 9 refs

This paper describes the program that was carried out on the
Kfir main and nose landing gears in order to insure adequate service
life The fatigue program began in the detail design phase, next came
the development of loading spectra used for analysis and test A
fatigue analysis was then performed for several suspected critical
locations on both gears A flight-by flight fatigue test was performed
on both landing gears with the aim of demonstrating four service-



lifetymes of operation Design modifications were introduced based
on the results of these tests Finally, rational inspection and
replacement intervals were established for the main and nose gear,
some of which require monitoring of aircraft operations {Author)

A78-30273 # The An-26 awrcraft Construction and use
(Samolet An-26 Konstruktsua 1 ekspluatatsua) Zh S Chernenko,
G S Lagosiuk, and B | Gorovor Moscow, izdatel’stvo Transport,

1977 342 p In Russian
The An-26, based on the An 24, is a medium-distance twin-
engine turboprop transport aircraft which can transport 5 5 tons of
freight 1000 km with a 435 km/h cruising speed at a height of 6000
m Topics discussed include airframe construction, flight control, the
undercarriage, the hydraulic system, the propulsion unit, high-
altitude equipment, the deicing system, and transport and accom
modations equtpment The operation of some systems is explained
ML

A78-30351 # Aurcraft noise and 1ts sources (Hluk letadel a
jeho zdroje) J Sulc Zpravoday VZLU, no 5, 1977, p 231-244 25
refs In Czech

Fundamental theories on nosse sources in arcraft are reviewed
The principles of noise generation and the acoustic properties of the
principal noise sources are described, with attention given to piston
engine exhaust processes, exhaust jets from jet engines, the com-
pressor of a jet engine, and airscrews and rotors The effect of these
sources on noise levels in the cabin 1s examined, and the effects of
further sources such as the turbulent boundary layer and the air
conditioning system are also discussed Sonic boom s briefly
considered PTH

A78-30352 # Effect of noise on life of awrcraft structure and
design of parts resistant to acoustic loads (Viw hluku na zivotnost
letecke konstrukce a konstrukce castt odolnych proti akustickemu
zatizem) K Tyzner Zpravoda; VZLU, no 5, 1977, p 245252 18
refs In Czech

The effect of aircraft noise on the fatigue strength of aircraft
structures, instruments, and systems is examined The design of parts
to withstand acoustic loading is descrnibed, and recommendations are
given for the design of special antiacoustic equipment PTH

A78-30353 # Measuring noise i awrcraft cabins (Merent
hluku v kabinach letadel) P Marjanek Zpravoda; VZLU, no 5,
1977, p 253-258 5 refs In Czech

The complex acoustical engineering problem of measuring
different types of noise 1n aircraft cabins 1s discussed The main types
of equipment used in such measurements are briefly characterized A
typical measuring system, including the airborne part and the ground
part of the system, is described Examples of noise spectra in a
transport aircraft cabin are given which show how the amount of
information on the frequency composition of noise depends on the
bandwidth of the analysis procedure PTH

A78-30354 # Methods and equipment for testing for
acoustic fatigue (Zkusebm metody a zanzeni pro zkouseni akusticke
unavy) D Sejnost Zpravoda; VZLU, no 5, 1977, p 259 261 In
Czech

Methods for testing the acoustic fatigue resistance of samples of
arcraft structural components are discussed A method of obtaining
a high experimental noise level by means of a modulated air jet 1s
discussed The use of a wideband siren for modulating the jet 1s
descnibed PTH

A78-30355 # Methods of reducing arrcraft noise (Metody
smizovani hluku letadel) J Hofr Zpravoday VZLU, no 5, 1977, p
263-270 6 refs In Czech

The problem of reducing internal arcraft noise 1s considered
The dependence of the cabin noise on the general layout of the
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arcraft 1s examined for turboprop transport aircraft Acceptable
designs for the double-pane windows and for the elastic fasteners for
the interior panels are shown Acoustic characteristics of double
walls are examined Data on the effect of the distance of the
propeller tips from the fuselage and engine speed on noise level in the
cabin are presented PTH

A78-30356 # Basic fatigue curves of aircraft structures
{Zakladni unavove knvky leteckych konstruka) V  Kahanek
Zpravoday VZLU, no 6, 1977, p 291-301 15 refs In Czech

The elements of representing the fatigue characteristics of whole
arrcraft and their parts are presented Suitable S-N curves and Haigh
dragrams for light alloy structures, steel lugs, welded steel structures
and joints are taken from the literature for the purpose of designing
new aircraft and calculating their life at the design stage Methods of
interpreting the fatigue curves and using them for hife prediction of
aircraft parts are described PTH

A78-30357 # Choice of engine design for small transport
aircraft (Prispevek k volbe koncepce leteckeho motoru pro maly
dopravm letoun) J Ruzek and E Heriban Zpravoda; VZLU, no 6,
1977, p 303-308 In Czech

The influence of the heat circuit parameters on the parameters
of a bypass engine under conditions of ground running is analyzed
The dependence of the optimal compression value in the blower on
the bypass ratio, total air compression in the compressor, and the
total gas heat before the turbine 1s established The effect of the
bypass ratio on the average fuel consumption and the blower size 1s
analyzed, and 1t 1s shown that a turboprop engine gives more thrust
and has less fuel consumption than a bypass engine The method of
reversing the thrust of a bypass engine by rolling up the fan rotor
blades 1s analyzed PTH

A78-30358 # The problem of the acoustic properties of the
propeller and Q-fan type blower with regard to exterior and interior
noise 1n transport aircraft {Prispevek k problematice akustickych
vlastnosti vrtule a dmychadla typu Q-fan z hlediska vnejsiho a
vnitrniho hluku dopravnich letadel) R Eichler Zpravoday VZLU,
no 6, 1977, p 309-316 11 refs In Czech

The interior and exterior noise due to the power plant of a
transport aircraft i1s examined The noise characteristics of ordinary
propellers are compared with those of a low-noise arscrew with
Qfan type blower The possibility of suppressing noise through
proper use of present-day materials for passenger cabin walls 15
discussed PTH

A78-30360 # Fatigue life analysis of the L 13 /Blamk/
ghder V Kahanek Zprava VZLU, no Z-31,1977 24 p 9refs

A review of the service life analysis conducted on the L 13
Blanik wing and honzontal tail surfaces 1s given [t covers all modes
of operation, including take-off, fhght training to a sailing syllabus as
well as the ghder handling on the ground The analysis 1s completed
with results of the measurements 1n operating conditions, par-
ticularly from the glider load assessment at winch launching The
paper contains a program of fatigue testing of the wing and
horizontal tail surfaces mounts From the fatigue tests, those
principal failures are mentioned, for which the safe life of wing and
tail surface were determined In conclusion there are recommenda-
tions concerning operation and maintenance as well as important
structural design expenience resulting from the analysis and fatigue
tests (Author)

A78-30506 * Remotely piloted awcraft in the cwil en
vironment T J Gregory, W P Nelms (NASA, Ames Research
Center, Moffett Field, Calif ), and J S Karmarkar (Systems Control,
Inc, Palo Alto, Calif } Mechanism and Machine Theory, vol 12, no
6, 1977, p 471-479 9refs

Improved remotely piloted arrcraft {(RPAs), 1e, incorporating
reductions In size, weight, and cost, are becoming available for
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cvilian apphcations Existing RPA programs are described and
predicted into the future Attention 1s given to the NASA Mini-
Smiffer, which will fly to altitudes of more than 20,000 m, sample
the atmosphere behind supersonic cruise aircraft, and telemeter the
data to ground stations Design and operating parameters of the
aircraft are given, especially the optical sensing systems, and civilian
RPA uses are outlined, including airborne research, remote mapping,
rescue, message relay, and transportation of need materials Civil
regulatory factors are also dealt with DMW

A78-30572 # Effect of boundary layer suction through shits
on the effictency of turbomachine outlet diffusors (Vinanie shche-
levogo otsosa pogranichnogo sloia na effektivnost’ vykhodnykh
diffuzorov turbomashin}) A A Basovskaia and A P Stepanenko
(Akademua Nauk Ukrainskot SSR, Institut Mekhanicheskoi Teplo-
fiziki, Kiev, Ukrainian SSR) Energetika, vol 21, Jan 1978, p
134-137 6refs In Russian

The influence of shit arrangement and suction intensity on losses
in short conical and annular curvilinear diffusors were studied
experimentally at inlet section Mach numbers of 02 to 04 and
Reynolds numbers of 450,000-900,000 It 1s shown that suction
reduces losses effectively only in very short diffusors with angles and
expansion ratios significantly larger than optimum By application of
suction, 1t 1s possible to increase turbine efficiency [t 1s shown that a
diffusor with an L/D ratio of 054 and a diffusor with a relative
length of 0 8, without suction have identical loss coefficients ML

A7830677 # Tandem-queue algorthm for awrport user
flows W J Dunlay, Jr {Pennsylvania, Unwversity, Phitadelphia, Pa )
and C-H Park (Seoul National Unwiversity, Seoul, South Korea)
ASCE, Transportation Engineering Journal, vol 104, Mar 1978, p
131149 14 refs US Department of Transportation Contract No
085-50232

The paper presents an analytical framework for uniting succes-
sive queueing models of airport components into a modular airport
system model The objective 1s to represent the arrival rate at one set
of components as a function of the arrwal rates and operating
charactenistics of the preceding set of components An algorithm s
presented which applies to sets of successive components that are
used by nearly all passengers, 1t 1s assumed that all passengers go
directly from one of these sets to the next without making
intermediate stops In a continuation of the analysis, detailed
consideration 1s given to the effects of optional or ancillary activities
that exist between certain sets of components on the flow of
passengers through subsequent airport processing components One
of the conclusions 1s that queueing models of successive sets of
components within an airport can be related using transfer times,
time-dependent delays, and flow-spht (and directional spht) per-
centages ML

A78-30678 # Arrport/community environmental planning
S C Orlick (Cahforma Polytechnic State University, San Luis
Obispo, Calif ) fAmerican Society of Civil Engineers, Conference on
Airport Planning, University of Washington, Seattle, Wash , Feb 3-5,
1977 ) ASCE, Transportation Engineering Journal, vol 104, Mar
1978, p 187-199 26 refs

The paper 15 concerned with the nature of recent arport
environmental planning practices, the inherent shortcomings of these
practices, and the type of changes that will bring about desired
improvements The tendency of project sponsors to use environ-
mental impact statements more as an aid to decision making than as
a means of informing the pubhc i1s considered A composite model of
recent airport environmental planning practice, which i1s based on an
eight-step model of rational planning, 1s examined with attention to
methodological deficiencies, input weaknesses, and structural weak
nesses Planning processes are discussed which would replace the
concept of airport environmental planning with the concept of
community environmental planning for arrports ML
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A78-30679 # Runway roughness characterization by DDS
approach F Nassirpour, S G Kapoor, and § M Wu (Wisconsin,
Unwversity, Madison, Wis ) ASCE, Transportation Engineering Jour-
nal, vol 104, Mar 1978, p 213-226 13 refs

The proposed dynamic data system for runway roughness
characterization involves the development of a mathemat:cal model
in the form of a stochastic differential equation for runway profile
heights, computation of the geometnc statistical properties of
runway profiles from parameters of the model, and application to
the characterization of runway roughness at four major airports A
prelimmnary evaluation of this approach to characterizing runway
unevenness Is presented along with a cnitical review of power
spectrum analysis of runway roughness The dynamic data system
and some applications are described, and results involving depth
measures, stochastic models, correfation, and the spectrum are
reported ML

A78-30689 # Tunnel nterference assessment by boundary
measurements C F Lo {ARO, Inc, Arnold Arr Force Station,
Tenn )} AlIAA Journal, vol 16, Apr 1978, p 411-413 5refs

An approach s proposed which avoids the difficulties en-
countered n the classical method of assessing and correcting wind
tunnel interference This approach requires only the measurement of
flow variables at a control surface near the tunnel wall inside the test
section A two-dimensional example s chosen to lustrate the
formulation of the computation procedure The Fourier transform
technique 1s applied to the subsonic flow case for obtaining the
interference flowfield and the flow variables under free-air conditions
at the control surface To validate the approach, a numerical
demonstration 1s performed by simulating the flow in a wind tunnel
with the inviscid transonic small-disturbance equation The approach
15 also verified experimentally for a two-dimensional 15 24-cm-chord
airfoil, the tunnel test section configuration consisting of variable
perforated walls for the top and bottom walls and solid plexiglass
sidewalls SD

A78-30690 * # Influence of spin rate on side force of an
axisymmetnc body R L Kruse (NASA, Ames Research Center,
Moffett Field, Calif) AJAA Journal, vol 16, Apr 1978, p 415,
416

Results are presented for an experimental study in which a
10-deg half-angle pointed cone model 57 9 cm long and made of
magnesium (for hghtness and minimization of inertial effects) is spun
at several rates about its axts of symmetry The model i1s spun in both
directions, but most of the data presented are for the counter-
cdockwise rotation The resulting side force s recorded on an
oscillograph It 1s shown that the side force observed occurs under
conditions of spin about the longitudinal axis, and that the general
shape of the side-force curve with roll position does not depend
strongly on spin rate However, the peak-to-peak value of side force
decreases substantsally with spin rate, suggesting that the vortices
producing the side force require a significant amount of time to
change position and/or strength SD

A78-30697 # The dwision of air transport markets between
carmriers - Local service operations E R D Andersenand W | Bobye
(Pacific Western Airlines, ttd, Vancouver, Canada) (Canadian
Aeronautics and Space Institute, General Meeting, Toronto, Canada,
May 11, 1976 ) Canadian Aeronautics and Space Journal, vol 24,
Jan-Feb 1978,p 17-31 Qrefs

Government regulations and economic constraints on Canadian
local-service air carriers are discussed Among the economic con-
straints considered are aicraft productivity, operating costs and
passengers’ acceptance of turboprop craft, multi-stop service and
long traveling times Subcontracting of thin routes to carriers owning
aircraft with small seating capacities may provide a local-service
carrier with an alternative to flying these routes at low capacity with
larger aircraft The future Canadian demand for 50-seat turboprop
and 100-seat jet aircraft Is assessed JMB



A78-30698 # Aviation fuel usage - Economy and conserva-
ton V F J Craig and B G Smith (Roads and Transportation
Association of Canada, Annual Conference, 8th, Quebec City,
Canada, Sept. 13, 1976 ] Canadian Aeronautics and Space Journal,
vol 24, Jan-Feb 1978, p 34-49

Methods of conserving aircraft fuel are discussed, the emphasis 1s
on short-term operational and procedural measures Reduction of
required fuel reserves for flights operating under excellent weather
conditions, mimimization of jet-powered taxing maneuvers, better
sequencing of takeoffs at peak hours, and the selectiun ot ap-
propriate airspeed, altitude, climb, cruise and descent options are
cited as means to himit unnecessary fuel consumption In addition,
the use of turboprop aircraft on short-haut sectors and more rational
air routings and terminal area contro! are suggested to decrease fuel
waste JMB

A78-30850 # The wind and turbulence measuring system of
the NAE Airborne V/STOL Simulator M Sinclair and W S Hindson
{National Aeronautical Establishment, Flight Research Laboratory,
Ottawa, Canada) Canada, National Research Counci, Dwision of
Mechanical Engineering and National Aeronautical Establishment,
Quarterly Bulletin, no 4,1977,p 27 29, 31-40

An arborne V/STOL simulator has been used to record
characteristics of disturbances in the boundary layer of the earth
Real-time wind and turbulence calculations are made both directly
from a Doppler radar and indirectly through integration of the
accelerations derived from an accelerometer/gyroscope package, the
final nertial velocity computation relies on a mixing of the
redundant estimates in a third-order complementary filter system
Time histories of computed wind components and of a shear
encounter are presented JMB

A78-30856 Alloy needs and design - The arframe R F
Simenz (Lockheed California Co., Science and Engineering Div,
Burbank, Calif} and M A Steinberg (Lockheed Atrcraft Corp,
Burbank, Calif } In Fundamental aspects of structural alloy design
New York, Plenum Press, 1977, p 229-254,

Discussion, p 254-256 8 refs
Clad aluminum surfaces and exfoliation-resistant alloys selected
for the arframes of wide-body asrcraft are discussed, and develop-
ments In titanium- and aluminum-alloy designs for advanced aircraft
are reviewed In aluminum alloy design, the emphasis s placed on the
attainment of superior fatigue and strength properties in conjunction
with immunity to stress-corrosion cracking Achievement of lower
cost titamum alloys with more relable fatigue and toughness
properties s a principal aim for airframe development programs In
addition, fal-safe and damage-tolerant structures are important
requirements in advanced airframe design JMB

A78-30886 Space optical communications with the
Nd YAG laser M Ross, J Abernathy, J Wolf {(McDonnell Douglas
Astronautics Co, St Louis, Mo }, P Freedman, G Matassov, and J
D Barry (USAF, Space and Missiles System Orgamization, Los
Angeles, Calif ) /EEE, Proceedings, vo! 66, Mar 1978, p 319-344
38 refs

The development of a Nd YAG space laser communtcation
system 1s discussed with respect to history, potential applications,
and present status The basic design of an Awr Force Space
Communications Flight Test operable at a data rate of 1000 Mbit/s 1s
described at both the system and component level An engineering
feasibility model of this system has been completed, and the results
of tests data are reported Communications at 1000 Mbit/s with a
recewver sensitivity of 20 photoelectrons/bit was demonstrated for a
bit error rate of 10 to the 6, interterminal tracking with angle errors
less than 1 microrad, and station to station acquisition tn fess than 6
s A simulated range of 40,000 km was used (Author)
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A78-30891 Variational principles for the transonic airfoil
problem G F Carey (Texas, University, Austin, Tex ) Comouter
Methods 1n Applied Mechanics and Engineering, vol 13, Feb 1978,
p 129-140 11 refs

The transonic airfoil problem 1s formulated, and associated
variational principles are constructed Both the full potential form of
the governing equations and small disturbance theory are constdered
Vanational functionals are developed for the full potential equation
using a modified Plateau integral and also directly from the
continuity equation A simpler nonlinear functional 1s obtained for
the small disturbance approximation by direct divergence manipula-
tions to a weak solution form of the Galerkin requirement For
slightly supercritical flows, iterative methods and Mach number
perturbation techniques fead to simpler but less general variational
principles Appropriate firmte element formulations are developed
using the principles (Author)

A78-31019 * On sound transmission into a heavily-damped
cylinder L R Koval (Missouri-Rolla, University, Rolla, Mo )
Journal of Sound and Vibration, vol 57, Mar 8, 1978, p 155, 156
Grant No NsG-1050

A mathematical mode! for the transmusston of sound nto a thin
monocoque cyhindrical shell 1s discussed The model 1s used to
evaluate an oblique plane wave incident upon a fiexible thin
cyhindrical shell The solution 1s applicable to the transmission of
sound under actual flight conditions The model 1s then used to
determine curves of cylinder-transmission loss for heavily damped
cylinders Numenca! results are found for several plane wave in-
cidence angles for a narrow-bodied jet fuselage made of aluminum It
1s noted that damping (i e, the loss factor) increases, dips because of
reduced cylinder resonances, and eventually disappears when the loss
factor of the shell s large enough SCS

A78-31034 Sensitivity reduction In arcraft control sys-
tems N Sundararajan {Indian Space Research Organization, Vikram
Sarabhar Space Centre, Trivandrum, India) IEEE Transactions on
Aerospace and Electronic Systems, vol AES-14, Mar 1978, p
292-297 Srefs

A method for reducing trajectory sensitivity to parameter
perturbations for linear feedback systems 1s described Application of
the method to the design of awrcraft control systems, with special
reference to a helicopter forward flight control system, 1s llustrated
The response of the system based on this method 15 found to be
better than that obtained with fixed-feedback gain controllers,
although the response may not be as good as that of an adaptive
control scheme The main advantage of the method is the ssmplicity
of 1ts implementation relative to that of the adaptive control scheme
which requires an on-board computer {Author)

A78-31038 Radio interference in helicopter-borne pulse
Doppler radars M K Moaverni (Pahlavi Unwersity, Shiraz, Iran)
IEEE Transactions on Aerospace and Electronic Systems, vol
AES-14, Mar 1978, p 319-328 7 refs

Radio interference generated in & helicopter-borne pulse
Doppler radar system due to rotating blades is analyzed for the case
that blades are located in the far field region of the radar antenna A
first-order estimate of the blade interference power spectrum s
obtained a a function of antenna depression angle and radar
(helicopter} altitude and speed Numerical calculations show that
blade interference 1s very weak compared with the direct ground
clutter It extends, however, into the clutter-free region which causes
false alarms and degrades the radar performance (Author)

A78-31050 Fhight tests of digital data transmussion J R
Juroshek, G £ Wasson, and G H Stonehocker (NOAA, Institute for
Telecommunication Sciences, Boulder, Colo ) /EEE Transactions on
Aerospace and Electronic Systems, vol AES-14, Mar 1978, p
403-410. 8 refs Research supported by the US Department of
Transportation and FAA
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A series of flights were made to measure the characteristics of
air-to-ground digital transmission In the VHF aeronautical mobile
frequency band Digital transmission rates of 2400 and 4800 bit/s
were used with mimmum shift keying (MSK) as the baseband
modulation format Signal level, signal fading, and radio horizon
charactenistics are described Bit error rates and the causes of the
errors also are discussed (Author)

A78-31126 Some specific hydrodynamic and aerodynamic
problems of surface-effect ships with sidewalls (Quelques problémes
d’hydro-aérodynamique spéafiques des NES/AQL) R J Balquet
and F Jodelet (Service Technique des Constructions et d'Armes
Navales, Division Navires Speciaux, Paris, France) Association
Techmque Marntime et Aéronautique, -Bulletin, no 77, 1977, p
415-429, Discussion, p 430432 In French
Interrelated hydrodynamic and aerodynamic problems asso-
ciated with the development of surface effect ships, which ride on an
air cushion, are discussed Topics considered include the partitioning
of and the required pressure for the air cushion, the behavior of the
aw cushion over ail, the significance of sidewall dimensions, and
problems associated with support, water exclusion, and propulsion
The importance of the length/breadth ratto parameter is indicated
ML

A78-31127 Mixed ventilated foils {Ailes ventilées mixtes)
M Poudlot (Societe Nationale Industrielle Aerospatiale, Division
Helicopteres, Marignane, Bouches-du-Rhone, France) Association
Techmque Maritime et Aéronautique, Bulletn, no 77, 1977, p
433-455, Discussion, p 456-460 15 refs In French

The paper surveys several approaches to analyzing mixed
ventilated foils considered with reference to hydrofoils The term
‘mixed’ indicates an immersed foil design which can be adapted to
several modes of operation Classic hydrodynamic profites and mixed
profiles are compared, indirect and direct problems are examined,
and experimental investigations of two-dimensional models along
with qualitative studies of three-dimensional assemblages are re-
ported Direct problems include two-dimensional flow with and
without a free surface and three-dimensional flows ML

A78-31152 Supersonic transports H A Goldsmith
{British Aurcraft Corp, Bristol, England) In Advancing tech-
nologies London, Mechanical Engineering Publi-
cations, Ltd, 1977, p 10-24

Technigues for mimmizing the drag of supersonic transport
aircraft are considered, and the rationale leading to adoption of a
maximum speed of about Mach 2 3 for first-generation slender wing
supersonic transports is discussed The efficiency of the supersonic
transport craft may be limited by the convergence of inlet air
momentum and gross thrust with increasing Mach number The
kinetic heating which determines a great deal of supersonic transport
structural design also receives attention JMB

A78-31153 The aircraft ducted fan R M Denning (Rolls
Royce, Ltd, Bristol Engine Div, Bristol, England) In Advancing
technologies London, Mechanical Engineering
Publications, Ltd , 1977, p 25-40

Aircraft turbofan design is discussed, with attention given to
efficiency, noise characteristics, pressure ratios, and the effects of
flight speed Two- and three-shaft fan engines are described, engine
design improvements such as the increase of peak gas temperatures
and the development of air-cooled turbine blades are mentioned The
noise emussion from high bypass ratio engines 1s also assessed In
addition, vanations 1n spectfic fuel consumption with flight speed
receive consideration JMB

A78-31302 * # The NASA Aurcraft Energy Efficiency Pro-
gram J M Klineberg (NASA, Washington, D C) In Canadian
Symposium on Energy Conserving Transport Awcraft, Ottawa,
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Canada, October 3, 4, 1977, Proceedings
Ottawa, Canadian Aeronautics and Space Institute, 1978, p 1-1 to
1-32

The objective of the NASA Aircraft Energy Efficiency Program
15 to accelerate the development of advanced technology for more
energy-efficient subsonic transport arcraft This program will have
application to current transport derivatives in the early 1980s and to
all-new arcraft of the late 1980s and early 1990s Six major
technology projects were defined that could result in fuel savings in
commercial arrcraft (1) Engine Component Improvement, (2)
Energy Efficient Engine, (3) Advanced Turboprops, {4} Energy
Efficiency Transport (aerodynamically speaking), {56} Laminar Flow
Control, and (6) Composite Primary Structures BJ

A78-31303 # Prospects for energy conserving STOL trans-
ports using prop-fans B Eggleston (de Havilland Aircraft of Canada,
Ltd, Downsview, Ontario, Canada} In Canadian Symposium on
Energy Conserving Transport Aircraft, Ottawa, Canada, October 3, 4,
1977, Proceedings Ottawa, Canadian Aero-
nautics and Space Institute, 1978, p 2-1 to 2-16 8 refs

A study has examined the application of the prop-fan type of
advanced propeller design to a 1986 technology, 50 passenger STOL
transport aircraft cruising at Mach numbers of 0 50, 0 60 and 0 70
Comparisons were made with an equivalent 1977 technology STOL
transport (cruising at Mach 0 38) sized to meet the same design
requirements In a 1986 technology aircraft the greatest fuel savings
were found at Mach 0 60 and maximum energy efficiencies of 98
passenger miles per Impenal gallon were predicted At short ranges
the direct operating costs of the 1986 technology aircraft at Mach
050 and 0 60 were found to be very similar to the 1977 technology
STOL transports The energy efficiencies of a prop-fan aircraft
designed for Mach 070 were found superior to 1977 technology
STOL and jet CTOL aircraft by 10-20% BJ

A78-31304 * # Some aspects of powerplant arrframe integra-
uon affecting fuel conservation J E Farbridge (de Havilland
Aircraft of Canada, Ltd , Downsview, Ontario, Canada) In Canadian
Symposium on Energy Conserving Transport Aircraft, Ottawa,
Canada, October 3, 4, 1977, Proceedings
Ottawa, Canadian Aeronautics and Space Institute, 1978, p 3-1 to
315 12 refs Research sponsored by the Department of Nationa!
Defence of Canada and NASA

The performance criteria for STOL transport arrcraft place
many constraints on engineering design, which, in turn, may have a
direct bearing on fuel efficiency these constraints become even more
severe with the introduction of powered-lift for turbofan aircraft
Constderation s given to some aspects of performance and design
which arise as a result of powerplant/airframe integration and an
attempt 1s made to assess these factors in terms of transport fuel
efficiency The drag polars of various powered lift concepts are
analyzed to determine the installed thrust/weight required and a
simple method of relating this to fuel efficiency 1s suggested Some
other factors have been identified as being important to this aspect
of design and these are discussed n more general terms Finally,
specital consideration 1s given to recent Canadian research in the
realm of supercritical airfoil technology as applied to an multi-foil
section which could be utilized both for the STOL regime of flight
and for cruise at transonic speeds (Author)

A78-31305 # Improved energy efficiency for small CTOL
transport aircraft S Bernsten, G A Adams, and A Obert
(Canadair, Ltd, Montreal, Canada) In Canadian Symposium on
Energy Conserving Transport Arrcraft, Ottawa, Canada, October 3, 4,
1977, Proceedings Ottawa, Canadian Aero-
nautics and Space Institute, 1978, p 4-1t04-14

An exploratory investigation was carried out into potential
improvements In fuel efficiency and direct operating costs (DOC) by
the application of new airframe and propulsion system technologies
{supercritical wings, advanced composite materials, high aspect ratio
wings, advanced propulsion systems, wing tip winglets, active
controls and laminar flow) to the smaller CTOL transport aircraft
Fuel savings of up to 12% are possible by increasing aspect ratio



alone Incorporatton of supercritical airfods and advanced com-
posites with the higher aspect ratios can save a further 5% Advanced
propulsion system technology offers similar or higher potentials for
fuel savings - 15-20% with new turbofans and a further 15-20% with
prop-fans Total cumulative fuel savings of 40-45% are possible with
incorporation of all the new technologies investigated Equivalent
DOC improvements are of the order of 15-18% and these increase to
20-22% as the fuel cost increases from 40 to 70 cents per gallon B J

A78-31306 * # Fuel saving potential of Mach 0 8 twin engine
prop-fan transports F J Davenport (Boeing Commercial Airplane
Co, Seattle, Wash ) In Canadian Symposium on Energy Conserving
Transport Arrcraft, Ottawa, Canada, October 3, 4, 1977, Proceed-
ings Ottawa, Canadian Aeronautics and Space
Institute, 1978, p 5-1 to 5-19 Contract No NAS2 9104

The fuel saving and economic potentials of the prop-fan
high-speed propeller concept have been evaluated for twin-engine
commercial transport airplanes designed for 3333 6 km range, 180
passengers, and Mach O 8 cruise A fuel saving of 9 7% at the design
range was estimated for a prop-fan arcraft having wing-mounted
engines, while a 58% saving was estmated for a design having the
engines mounted on the aft body The fuel savings and cost were
found to be sensitive to the propeller nosse level and to aerodynamic
drag effects due to wing-shipstream interaction Uncertainties in these
effects could change the fuel savings as much as plus or minus 50%
A modest improvement in direct operating cost was estimated for the
wing-mounted prop-fan at current fuel prices (Author)

A78-31307 # Fuel efficiency - Where we are heading in the
design of future jet transports R H Hopps {Lockheed-Califorma
Co, Burbank, Cahf) In Canadian Symposium on Energy Con-
serving Transport Aurcraft, Ottawa, Canada, October 3, 4, 1977,
Proceedings Ottawa, Canadian Aeronautics and
Space Institute, 1978, p 6-1 to 6-16

Consideration 1s given to the 1980s jet-transport market with
emphasis on narrow-body vs wide body arrcraft, the benefits of
increased size and capacity and the feasibility of superlarge aircraft
Technology of the 1980s relating to span, active controls and
composites I1s briefly reviewed Three potential technologies for the
1990s are discussed taminar flow control, advanced turboprops and
hquid hydrogen Itis noted that the technology of the 1980s will not
offer dramatic improvements over all the aircraft flown today, large
improvements can be offered only in comparison with the older
narrow body aircraft BJ

A78-31308 # Aviation fuels - A supplier’s perspective C B
Rupar (Imperial Oil Enterprises, Ltd , Sarma, Ontario, Canada) In
Canadian Symposium on Energy Conserving Transport Ajrcraft,
Ottawa, Canada, October 3, 4, 1977, Proceedings
Ottawa, Canadian Aeronautics and Space Institute,
1978,p 7-1t0 7-8
Current avallability of aviation kerosene i1s hmited by the freeze
point, flash point and aromatics content In the future these
constraints will become more critical as increasing volumes of
synthetic liquids are produced to supplement natural petroleum
Ideally, to maximize security of supply and to control cost, the next
generation of arcraft should be designed to operate safely and
efficiently on fuels with a wider range of properties (Author)

A78-31309 # Aircraft fuel economy - The propulsion system
contribution R A Harvey, R E Morns, and B J Paifreeman (Pratt
and Whitney Aurcraft of Canada, Ltd, Longueull, Canada) In
Canadian Symposium on Energy Conserving Transport Aircraft,
Ottawa, Canada, October 3, 4, 1977, Proceedings
Ottawa, Canadian Aeronautics and Space Institute,
1978, p 81 to 820
Results are presented of some engine performance and design
studies intended to determine the potential improvements in fuel
efficiency that can be made over a 10 year period by advances in
engine technology The study 1s confined to ‘small’ gas turbine
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engines of the type used for executive and commuter aircraft, 1 e,
turboprops up to 2500 SHP and turbofans up to 6000 tb thrust
Using projections of technology improvements, equivalent 1987
production engines were synthesized, this showed that a 15-19%
reduction in cruise specific fuel consumption could be expected for
this class of engine over the next 10 years Two pairs of aircraft were
designed - turboprop and turbofan powered using 1977 and 1987
engines but constant 1977 arrframe technology Reduction in
specific fuel consumption and specific weight results 1n reduction in
aircraft weight for the same mission with further reduction in fuel
flow, from 17% for the larger turbofan engine to 21% for the larger
turboprop BJ

A78-31310 # Energy conserving awcraft from the engine
viewpoint R M Denning (Rolls-Royce, Ltd, Aero D, Bristol,
England) In Canadian Symposium on Energy Conserving Transport

Aurcraft, Ottawa, Canada, October 3, 4, 1977, Proceedings
Ottawa, Canadian Aeronautics and Space Institute,

1978, p 91 to 935 5Srefs

The paper 1s mainly concerned with fuel-efficiency improvement
in conventional gas turbine propulsion systems for arline operation,
a broad philosophy of engine improvements for short, medium and
longhaul aircraft i1s reviewed It i1s stressed that minimizing all
arcraft direct operating costs 1s the ultimate yardstick for the engine
designer Higher fuel prices may change priorities in engine design
and justfy more complex and expensive engines particularly for
longer-range operations Optimum engine design for shorter range
can be significantly different because of the implication of cyclic Iife
on ar-cooled turbine blades Lower-specific-thrust engines are
worthy of close consideration particularly for short-haul operation
BJ

A78-31311 # Thrust computing system applications to in-
crease engine Iife and provide fuel conservation G B Mackintosh
{Computing Devices Co, Ottawa, Canada) In Canadian Symposium
on Energy Conserving Transport Ajrcraft, Ottawa, Canada, October
3, 4, 1977, Proceedings Ottawa, Canadian
Aeronautics and Space Institute, 1978, p 10-1 to 10-20 Research
supported by the Canadian/United States Defense Production
Sharing Program

The paper describes a method of computing the gross thrust
required by a Jet engine based only on measurements of pressure in
the engine tailpipe and of ambient static pressure It is shown how
this technique can be apphied to improve the overall efficiency of
engine operation, the result of this iImprovement 1s that the number
of engines operating at abnormally high exhaust gas temperatures can
be reduced In addition to the fuel saving achieved, very great
reductions In hot-section parts consumption and maintenance re-
quirements can result from even a small decrease in operating
temperature The performance of the thrust computation procedure
1s substantiated by data obtained on military arcraft engines under
USAF and Canadian Government contracts BJ

A78-31312 # STOL system fuel savings - Ground and air A
F. Topls and J H Nazareth (de Havilland Awrcraft of Canada, Ltd,
Downsview, Ontario, Canada) In Canadian Symposium on Energy
Conserving Transport Aircraft, Ottawa, Canada, October 3, 4, 1977,
Proceedings Ottawa, Canadian Aeronautics and
Space Institute, 1978, p 11-1to 11-16 14 refs

It 1s maintained that, for intercity travel, a STOL system with
STOLports located near the major downtown passenger traffic zones
can provide substantial savings in the fuel required for access and
egress from the air terminal as compared to a CTOL system A model
for estimating the passenger traffic diverted to STOL from the CTOL
short haul system s described, the associated fuel savings and
profitabihity of a STOL system are calculated For example, a STOL
system centered on the Toronto Island Airport using Dash 7 aircraft
would prove more convenient than CTOL to some 15 million arr
travelers 1n 1980 Also the STOL system would save close to 5
million gallons of fuel as compared with a purely CTOL system and
could operate with a profit margin of some 30 million dollars in the
same year The STOL system would still save fuel when advanced,
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more fuel-efficient CTOL and STOL arcraft are presumably n
operation in 1986 BJ

A78-31313 # The energy costs of some noise abatement
procedures R K Leong (Transport Canada, Ottawa, Canada) In
Canadian Symposium on Energy Conserving Transport Aircraft,
Ottawa, Canada, October 3, 4, 1977, Proceedings
Ottawa, Canadian Aeronautics and Space Institute,
1978, p 13-11t0 13-17
The fuel consumption and noise reduction benefits of two noise
abatement departures are compared with a standard non noise
abatement departure The analysis consists of determining the fuel
consumed in each segment defined by changes in airplane configura-
tion, engine thrust or speed Results show that extra fuel s
consumed In each of the noise abatement departure procedures, the
magnitude of the fuel penalty 1s aircraft dependent The weight of
the arcraft at takeoff s found to affect the amount of fuel
consumed considerably in the case of the Boeing 747 {Author}

A78-31314 # Air traffic control and energy conservation in
air operations H R Merntt (Transport Canada, Ottawa, Canada)
In Canadian Sympostum on Energy Conserving Transport Aircraft,
Qttawa, Canada, October 3, 4, 1977, Proceedings
Ottawa, Canadian Aeronautics and Space Institute,
1978, p 14-11to 14-8
The Canadian ATC system s discussed in the framework of
energy conservation In air transportation Such ATC activities as the
Jont Enroute Terminal System, the Integrated Communications
Control System, MLS, The Vortex Avoidance System, area naviga-
tion, and airspace planning are examined It 15 concluded that good
planning for the provision of energy conservation in future ATC
services 1s to maintain a dynamic concept of user-demand change and
to produce, on a timely basis, those changes in operational capability
which will best match system capacity with demands BJ

A78-31425 Fire power D Richardson
national, vol 113, Apr 1, 1978, p 921-926
Airborne radar systems for western nations (USA, UK, France,
Sweden, Israel), and for the USSR and China are reviewed In light of
recent developments in avionics A table of comparison Is presented
which outlines the availlable data relating to the performance
characteristics of the radar systems discussed, e g, China, Scan Can,
France, Cyrano, Aida, and Mirage 2000, Israe!, EL/M-2001 B and
EL/M-2021, USSR, Skip Scan, Jaybird, High Lark, and Fox Fire,
Sweden, $S-37 A and PS-46 A, UK, Tornado ADV and Blue Fox,
and USA, AN/APQ, AN/APG, AN/AWG, and F-16 oDmMw

Flight Inter-

A78-31682 # Special problems in the determmnation of the
radiation charactenistics of antennas on aircraft and satellites with
the aid of geometric diffraction theory (Spezielle Probleme bei der
Bestimmung der Strahlungscharakteristik von Antennen auf Flug-
zeugen und Satelliten mit Hilfe der geometrischen Beugungstheorie)
A Schrott and V Stein (Deutsche Forschungs- und Versuchsanstalt
fur Luft- und Raumfahrt, Institut fur Flugfunk and Mikrowellen,
Oberpfaffenhofen, West Germany) (Arbeitsgemeinschaft lono-
sphare, URSI, and Nachrichtentechnische Gesellschaft, Gemeinsame
Tagung, Kleinheubach, West Germany, Sept 26-Oct 7, 1977)
Kletnheubacher Berichte, vol 21, 1978, p 41-50 8 refs In German

The methods of geometric diffraction theory are applied to the
calculation of the radiating properties of high-frequency antennas of
aircraft or satellites, where reflections from individuat surfaces of the
aircraft or satellite contribute to the radiation field The paper
describes the geometric diffraction computation of the diffracted
field for special cases such as (1) sudden change of the incident field,
{2) the transition zone for convex bodes, and {3) caustics. PTH

A78-31700 The next generation EW system - ASPJ C
Rodgers Military Electromics/Countermeasures, vol 4, Mar 1978, p
34, 36, 42(3 f )

Electronic warfare (EW) requirements of the Awr Force and
Navy have been sufficiently reconciled to permit the use of a single
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internal anti-jamming system (ASPJ or arrborne self protection
jJammer) on the aircraft of both services into the 1990s The ASPJ,
developed by the Navy, can operate in hoth lethal and non-lethal
modes, te, flack suppression, anti-radiation mussiles, precision
emitter locating systems, and support jamming and onboard
defensive ECM Program rmanagement and engineering objectives are
outhined, with emphasis on design competition, risk reduction, high
imtial  production rate, and sustained production competition
Attention 1s given to the installation of the ASPJ on currently
operational aircraft, especially the F-14 and F-18 prototype D MW

A78-31733 Acoustic emission detection of fatigue crack
growth 1n a production-size awcraft wing test article under simulated
flight loads W M Pless, C D Baley, and J M Hamilton
{Lockheed Georgila Co, Maretta, Ga) [American Society for
Nondestructive Testing, Spring Conference, Phoenix, Ariz, Mar
28-30, 1977 ) Materials Evaluation, vol 36, Apr 1978, p 4148 10
refs Contracts No F33615-75-C 5249, No F33657-15053 AF
Project 7531, AF Order PO0972

A structural article representative of a large full-production
mihitary awcraft wing was subjected to fhight by flight load spectra to
imitiate and propagate fatigue cracks in 17 selected fastener holes in
eight test areas One-hundred unit flights were applied to the wing to
initiate crack growth at sharp notch sawcuts and existing cracks,
followed by 2,000 unit flights to propagate the cracks Seven test
areas were monitored for acoustic emussion (AE) using a 32 channel
AE flaw locator system and triangulated sensor arrays AE was
detected from 12 of the 15 test holes monitored which experienced
crack growth After the tests, the test holes were removed from the
structure for fractographic analysis of crack growth Correlations
between AE and crack growth for several of the test holes are
discussed Experimental positioning of sensor arrays to determine
possible airborne AE system configurations are discussed  {Author)

A78-31745 Going for aspin - Fighter style B R A Burns
(British Aerospace Arrcraft Group, Warton, Lancs, England) Flight
International, vol 113, Apr 8, 1978, p 985-989

Combat experience in Vietnam and Korea has underscored the
necessity for effective aircraft performance 1n airto air combat
Causes of spin encountered during high angles of attack and rapid
lateral movement are analyzed with reference to aerodynamuc design
parameters It 1s noted that rudder modifications can be effective In
reducing spin, especially within the framework of an aileron-rudder
interconnect Also mentioned are the possibilities of forebody strake
addition and artificial stability control augmentation to con-
ventionally designed aircraft in order to provide spin resistance
throughout the entire flight envelope DMW

A78-31755 # Mirage 2000 {Mirage 2000) J Morisset A et
Cosmos, vol 16, Apr 1,1978,p 23-28 In French

Design characteristics of the Mirage 2000 air superiority fighter
are discussed with attention to the boron- and carbon-composite
materials used n 1ts construction, and in comparnison with the Mirage
Il and Mirage F-1 It 1s noted that the Mirage 2000 has a larger
surface area than the other Mirages, comparable to that of the F-15,
and that 1ts aerodynamics permit good overall stability, especially at
large angles of attack The construction and operation of the landing
gear are also outhned, with reference to its resistance to stress Also
dealt with 1s the history of the development of the SNECMA M53
engine, and avionics for navigation, weapons systems, and aero-
dynamic stability DMW

A7831811 # The effect of a parachute on the motion of an
axisymmetric object dropped from an awrcraft (Wplyw spadochronu
na ruch zasobnika osiowo symetrycznego zrzucanego z samolotu) J
Maryniak, K Michalewicz, and 2 Winczura (Warszawa, Politechnika,
Wo)jskowa Akademia Techniczna, Warsaw, Poland) Mechantka Teo-
retyczna 1 Stosowana, vol 16, no 1, 1978, p 67-70 28 refs In
Polish

The paper analyzes the dynamic characteristics of an air-
dropped free-falling axisymmetnc vehicle with drag chute and



accelerating rocket engine The vehicle is considered a ngid body
with five degrees of freedom, 1ts motion is described by a system of
nonlinear differential equations, which are integrated numerically.
Flight paths, changes in the angles of elevation, azimuth, attack and
sideslip are calculated as well as changes in center of mass for
different air-drop parameters Aerodynamic characternistics were
obtained from wind tunnel tests BJ

A78-31836 # Some measurements in two-dimensional turbu-
lent wakes K W Everitt (Warwick, University, Coventry, England)
Aeronautical Quarterly, vol 29, Feb 1978, p-28-32 7 refs

An investigation 1s made of the wakes behind four different
two-dimensional bodies circular, square, aerofoil and reversed
aerofoil cylinders The lasting influence of the upstream history of
the flow development s particularly noted The production time
scale 15 a significant fraction of the time scale for mean flow
development, this fraction increases with downstream distance As
the flow develops, the advection term in the equation for turbulent
energy transfer increases SCS

A78-31838 # On the calculation of the incompressible flow
past an aerofoil with a jet flap R O'Mahoney and F T Smith
(Imperial College of Science and Technology, London, England)
Aeronautical Quarterly, vol 29, Feb 1978, p 44-59 20 refs.
Research supported by the Science Research Counctl

The incompressible planar flow past a wing with a jet issuing
from the trailing edge 1s calculated by two separate methods, both
adaptations of conformal mapping routines that are numerically
exact 1n the jet-free case These are the well-known circle mapping
method and the half-plane method The former 1s rendered inexact
by the jump conditions across the jet and an approximation is
necessary The half-plane method, however, remains exact in
principle, and a range of results i1s presented The most accurate of
the previous calculations 1s verified, and comparisons between the
half-plane and circle methods are also made. The half-plane scheme
seems well suited for such wake-controlled flows and has been
extended to transonic conditions in a related study {Author)

A78-31868 Sweden’s latest- and last J Thinesen Awports
International, Feb -Mar 1978, p 8-11

A new airport Landvetter, for Gothenburg, Sweden, 1s described
with reference to its design and capacity, both for passengers and for
arcraft A passenger capacity of around 2 milhon per year (evenly
divided between domestic and international) is available now, with
growth to 3 millton in 1985 and 6 million 1in 2000 foreseen The
arport’s runway and ATC system are able to handle all types of
commercial passenger and freight aircraft currently in operation
Attention s given to environmental constderations, both in the
construction and siting of the arport and in the design of terminal
faciities for passenger comfort It 1s noted that the Landvetter
facility 1s constructed to be (become) large enough to serve the major
population centers of western Sweden, but 1s located far enough
from them to keep noise at an acceptable level DMW

A78-31869 Ground radar - Vital tool or luxury M Hirst
Arrports International, Feb -Mar 1978, p 24-26
The disaster at Tenerife has underscored the necessity for
ground radar, at least during conditions of poor visibihity from the
tower With the advent of MLS, the amount of air traffic in bad
weather 1s sure to ncrease Various ground radar systems are
described In terms of cost, and effectiveness in providing the tower
with the exact position of aircraft on the ground Since the systems
which are currently available can be prohibitively expensive, sur-
velllance for single runways has also been tested, 1e, Coral at
Paris/Orly An Integrated Terminal Survelllance System (ITSS) using
SSR (secondary surveillance radar), under development in the United
States, has the ability to cover an entire arrport at reduced cost
DMW
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A78-31944

A78-31915 * # Differential  altimetry for satellite orbit
determination H Hagar, Jr and O H Boggs {California Institute of
Technology, Jet Propulsion Laboratory, Pasadena, Cahf ) American
Astronautical Society and American Institute of Aeronautics and
Astronautics, Astrodynamscs Specialist Conference, Jackson Hole,
Wyo, Sept 7-9, 1977, Paper 31 p 8 refs Contract No NAS7-100

Differential altimetry s concerned with the employment of
differenced satellite altimeter measurements at orbit ground trace
intersections The employment of this procedure makes 1t possible to
eltminate two of the major error sources found in direct altimetry
Previous applications have not included the appropriate dynamic
constraints required to account for correlations due to satellite orbit
motion A description Is given of an investigation in which these
correlations are included The methodology produced is consistent
with the dynamic environment The regional or local hmitations of
previous approaches are overcome by extending the technique to the
global scale Attention is given to the description of the data type,
the geometric topography height, altimeter errors, discretization
errors, an approximate orbit determination problem, and a com-
panson of differenced altimeter measurements for retrograde and
prograde orbits GR

A78-31942 # Use of and experience with simulation in the
development of the VFM 614 and the VAK 191 (Ensatz und
Erfahrungen der Simulation ber der Entwicklung der VFW 614 und
der VAK 191) D Dey and K -H Unterreiner (Vereimgte Flugtechni-
sche Werke-Fokker GmbH, Bremen, West Germany) Deutsche
Gesellschaft fur Luft- und Raumfahrt, Symposium uber Entwick-
lungssimulation, Cologne, West Germany, Dec 5, 6, 1977, Paper
77-083 39 p 5 refs In German

In the present paper, such aspects of ssmulation as its organiza-
tion, application, cost effectiveness, and the successes and achive-
ments are discussed 1n an attempt to put simulation in proper
perspective and thereby narrow the gap between the advocates of
simulation and the corporate management that has to pay for it The
topics discussed are illustrated by the results obtained with simula-
tion in the development of aircraft VP

A78-31943 # Simulation in the development of the training
and ground-attack aircraft Alpha Jet (Simulation ber der Entwick-
lung des Schul- und Erdkampfflugzeugs Alpha Jet) H Friedrich
(Dornier GmbH, Friedrichshafen, West Germany) Deutsche Gesell-
schaft fur Luft- und Raumfahrt, Symposium uber Entwicklungssimu-
lation, Cologne, West Germany, Dec 5, 6, 1977, Paper 32 p In
German

The role of ground simulators in formulating the design criteria
of the Alpha Jet 1s reviewed in terms of its unmanned and manned
modes Tests conducted in the unmanned mode included evaluations
of aerodynamic stability and response to emergency situations, 1 e,
failure of major aircraft systems In the manned mode the tests
concentrated on mission simulation, with emphasis on new handling
concepts Finally, the cost effectiveness of the simulator tests Is
discussed DMW

A78-31944 # The HFB 320 airborne simulator of DFVLR as
test instrument for determining flight characteristics (Der Fliegende
Simulator HFB 320 der DFVLR als Versuchsgerat zur Ermittlung
von Flugeigenschaften) D Hanke and H-H Lange (Deutsche
Forschungs- und Versuchsanstalt fur Luft- und Raumfahrt, institut
fur Flugmechanik, Braunschweig, West Germany) Deutsche Gesell-
schaft fur Luft- und Raumfahrt, Symposium uber Entwicklungs-
simulation, Cologne, West Germany, Dec 5, 6, 1977, Paper 77-082
19 p 9 refs In German

The design principles and operation of the HFB 320 airborne
flight simulator and its test systems are described The model
sequence control concept and the control of the onboard computer
are discussed Flight test results of the simulation of the B10 X
aircraft are presented to demonstrate the simulation quality Results
of studies of the influence of direct thrust control on an altitude
maintenance probtem as a function of the frequency of the short
period oscillation are given PTH



A78-31945

A78-31945 # Proposal and construction of a hybrid flight-
sight simulator with large picture projection {Entwurf und Aufbau
einer hybriden Flugsichtsimulationsanlage mit Grossbildprojektion)
B Hechler (Darmstadt, Technische Hochschule, Darmstadt, West
Germany) Deutsche Gesellschaft fur Luft- und Raumfahrt, Sympo-
stum uber Entwicklungssimulation, Cologne, West Germany, Dec 5,
6, 1977, Paper 77-087 13 p in German

The design of a synthetically produced, computer driven visual
stmulation operating 1n reat time 1s presented. A digital system is
employed to transfer the geodetic coordinates onto the aircraft
display system Attention is given to the development of a computer
program designed to provide changing data profiles in the shortest
possible time {an average of 4 ms for lnear calculations) A
wvideo-beam television projector supplies the image, which is linked to
the digital computer through a hybrid calculating unit DMW

A78-31946 # Digital computer program maneuver pilot
(Digitales Rechenprogramm Manoverpilot) L Platzoder and H J
Munser (Dornier GmbH, Friedrichshafen, West Germany) Deutsche
Gesellschaft fur Luft- und Raumfahrt, Symposium uber Entwick-
lungssimulation, Cologne, West Germany, Dec 5, 6, 1977, Paper 23

p In German
A simulation of combat and flight situations for military arcraft
requires 1n addition to the use of an aircraft ssmulation model aiso a
constderation of the actions of the pilot The use of an actual pilot
involves an introduction of subjective and random effects These
effects have now been eliminated by developing a piot model which
can replace the actual pilot The pilot model can be employed in
connection with simple control tasks, air-ground maneuvers, and ar
combat ssmulations In the case of composite maneuvers a decision
model for maneuver selection is also needed An additional tacticat
model, which determines and changes the control parameters in
response to the given current situation, is required for air combat
simulation Attention 1s given to the design of the controller, the
considered maneuvers, and the development of the tactical models
GR

A78-31948 # The Dual-Flight-Simulator on the evaluation
of air combat effectiveness (Der Dual Flug-Simulator zur Bewertung
der Luftkampftauglichkert) P Sepp  (industrieanlagen-
Betriebsgesellschaft mbH, Ottobrunn, West Germany) Deutsche
Geselischaft fur Luft- und Raumfahrt, Symposium uber Entwick-
lungssimulation, Cologne, West Germany, Dec 5, 6, 1977, Paper
77-080 19 p Srefs InGerman

Design and operating characteristics of the DFS are described
with attention to computer software The simulation of one-on-one
dogfights 1s realized by analog and digital (HSI/SS-100 and CDC
6600, respectively) programs which control the projection of each
aircraft’s positton with respect to the other, and 1n terms of 1ts own
built-in combat capability, 1 e, two different types of arcraft can be
pitched against each other in simulated combat An Evaluation
Program System 1s described, which is designed to take virtually all
major simulation parameters into account in a 240 msec computer
tape DMW

A78-31948 # The Dual-Flight-Simulator as an aid for a
government mssion specialist {Der Dual-Flug-Simulator als Beur-
terlungshilfsmittel fur einen offentlichen Auftraggeber) V Wenthe

{Wehrtechnische Studienbeauftragte, Ottobrunn, West Germany)
Deutsche Gesellschaft fur Luft- und Raumfahrt, Symposum uber
Entwicklungssimulation, Cologne, West Germany, Dec 5, 6, 1977,
Paper 77-079 16 p In German

Three basic questions must be answered about any new military
arcraft (1) What are the performance parameters of the arcraft as a
whole, (2) What are the performance parameters {effectiveness) of
the weapons systems, and (3) How well can the pilot be integrated
into the total scheme In addstion, questions pertaining to specific
types of combat, both air superiority and ground attack, must be
dealt with, and all questions, especially from the standpoint of a
government defense budget, must be considered in light of cost The
Dual-Fiight Simulator (DFS), in the service of the W German
defense ministry since 1976, is evaluated In terms of its ability to
answer these questions by simulating the functioning of aircraft on
the ground The cost of the DFS has been found to be high {due
prmanly to 1ts flexibility of program) However, the defense
ministry 1s of the opinion that the cost of effective simulation s far
cheaper than would be field tests of actual hardware DMW

A78-31950 # New aspects in the movement simulation of
the research flight simulator of DFVLR (Neue Aspekte bei der
Bewegungs-Simulation am Forschungsflugsimulator der DFVLR) F
Erdmann (Deutsche Forschungs- und Versuchsanstalt fur Luft- und
Raumfahrt, Institut fur Flugfuhrung, Braunschweig, West Germany)
Deutsche Gesellschaft fur Luft- und Raumfahrt, Symposwum uber
Entwicklungssimulation, Cologne, West Germany, Dec 5, 6, 1977,
Paper 77-086 17 p In German

To improve the simulation of movement in fhght simulators,
suggestions for redesign of both the hydraulic servosystem as well as
the computer software, e g, wash-out algorithms, are presented
Attention 1s given to the simulation of translational and rotational
acceleration It 1s noted that long lasting acceleration can not be
adequately simulated mechanically, and that movement simulation in
general must be optimized to the type of aircraft being tested
Standard linear wash-out systems are compared with the nonlinear
system proposed DMW

A78-31951 # Simulation tests of anti-flak profiles (Simula-
tonsuntersuichungen zu  Anti-Fla-Profilen) A Neubecker
(Industrieanlagen-Betriebsgesellschaft mbH, Munich, West Germany),
H J Munser (Dornier GmbH, Friedrichshafen, West Germany), and
P Klonk Deutsche Gesellschaft fur Luft- und Raumfahrt, Sym-
poswm uber Entwicklungssimulation, Cologne, West Germany, Dec
5,6, 1977, Paper 26 p In German
The tight air defense capability of the Warsaw Pact necessitates
the development of an effective penetration technique for ground-
attack missions Of the various flight profiles available to advanced
NATO aircraft, an optimization scheme 1s presented which takes the
following factors into account appropriate amplitude and frequency
relations for the approach to target, pilot stress during approach, the
necessary recovery time for the pilot to orient himself to the
ground-attack mode after approach, and the accuracy of the attack
itself (including strafing) Methods of simulating a chosen flight
profile are discussed with attention to cockprt display systems
DMW

A78-31955 # Catalytic flame stabilization for aircraft after-
burners T J Rosfjord and B Eresman (USAF, Aero Propulsion
Laboratory, Wright-Patterson AFB, Ohio} Combustion Institute,
Fall Meeting, Stanford, Calif, Oct 17, 18, 1977, Paper 10 p 10 :
refs

The paper examines the application of catalytic flame stabiliza-
tion to aircraft afterburners A model was developed for the porous,
catalytically-active flameholder in an effort to determine trade-offs
between flameholder blockage and imposed pressure loss for various



honeycomb catalyst substrates A conventional J85 flameholder
presents a 36% blockage and imposes a 3 2% pressure loss The model
predicts that a ssimitarly-sized honeycomb with length-diameter ratio
of 40 would impose only a 2% loss A 45%-blockage honeycomb
would impose a loss equivalent to the conventional solid body A
study was also made of the potential gain in combustion efficiency
versus the possible increased flameholder pressure loss PTH

A78-31972 * 4 Terminal-area flight experience with the
NASA Terminal Configured Vehicle S A Morello and L H Person,
Jr (NASA, Langley Research Center, Hampton, Va)} Flight Safety
Foundation, Annual Corporate Awviation Safety Semunar, 23rd,
Washington, D C , Apr 9-12, 1978, Paper 20 p 6 refs.

Increases in the volume of air traffic around major terminals, as
well as the advent of MLS and other sophisticated ATC techniques,
have prompted the development of aircraft specifically optimized for
flight in terminal areas A modified Boeing 737, developed by NASA,
1s presented as an illustration of a Terminal Configured Vehicle
(TCV) Among the TCV systems discussed are the electronic attitude
direction indicator (EADI) and the electronic honzontal situation
indicator {EHSI), both of which are advanced display systems
capable of positioning the runway center line from a vanety of glide
slope paths, and with reference to time, 1 e, the on-board computer
can predict where the aircraft will be at a given number of seconds
from the time of the analysis Thus, 4-D navigation {time path) can
be selected as a control mode, together with vertical and horizontal
path modes DMW

A78-32037 #
(Stabilité dynamique d'un rotor bipale)
Chatillon-sous-Bagneux, Hauts-de-Seine, France} La Recherche
Aérospatiale, Jan -Feb 1978, p 25-40 In French Research sup-
ported by the Centre d’Essais Aeronautiques de Toulouse

An analytical method is presented 1n which Lagrange equations
are simplified to a system of ordinary differential equations with
constant coefficients in an evaluation of the dynamic stabihty of a
two blade rotor at high tip speeds with negligible aerodynamic
disturbance Attention 1S given to the parameterization of the
divergence velocity It 1s noted that the coupling of the degrees of
freedom of the rotating arm and of the flexibihty degrees of freedom
of the stand may provoke divergence DMW

Dynamic stabiity of a two blade rotor
C T Tran (ONERA,

A78-32058 Psychological Assessment of Awrcraft Noise
Index. C Hayashi (National Institute of Statistical Mathematics,
Tokyo, Japan), S Kondo (Hitachi, Ltd, Tokyo, Japan), and H
Kodama (Japan Women’s Unwversity, Tokyo, Japan) Acoustical
Socrety of America, Journal, vol 63, Mar 1978, p 815-822 11 refs

The development and characteristics of the Psychological
Assessment of Ajrcraft Noise Index are described The index s based
on an unfavorableness ratio variable which evaluates measurements
induding maximum A-weighted noise level, duration of noise over 70
dB, and noise frequency spectra The method was tested at a location
40 km west of Tokyo having a high level of aircraft noise and a low
level of background noise during the day Thirty subjects were
assigned to locations including those 1n the vicinity of the airdrome
and those under flight paths Their sensory ratings, a social survey,
and other sets of psychological ratings were transformed into
Guttman scores SCS

A7832098 # More about fhghtpath-angle transitions in
optimal arplane ciimbs J V Breakwell (Stanford University,
Stanford, Cahf ) Journal of Guidance and Control, vol 1, May-June
1978, p 205208

If the reciprocal of maximum L/D s treated as a small
parameter (epsilon) tn vartous optumal airplane chmb problems,
flight-path-angle transitions between vertical chmbs or dives and
*singular’ climb arcs are found to follow a particular universal pattern
investigated previously 1N connection with mintmum-time climbs
with negligible mass loss The time scale of the transition 1s of the
order of the square root of epsilon, and uniwversat formulas are given

2N

A78-32127

for the loss in payoff during transition due to the induced drag, the
loss being of the order of epsilon to the 3/2 power (Author)

A78-32118 Joint ASD/AFWAL Combined Environment
Reliability Test /CERT/ Evaliation Program D L Earls (USAF,
Flight Dynamics Laboratory, Wright Patterson AFB, Ohio) and P A
McAdam (USAF, Aeronautical Systems Div , Wright-Patterson AFB,
Ohio) In  Environmental technology ‘77, Proceedings of the
Twenty-third Annual Techmical Meeting, Los Angeles, Calf , Apnl
25-27, 1977 Mount Prospect, ill, Institute of
Environmental Sciences, 1977, p 203-206

The article discusses the US Auwr Force Combined Environment
Reliabiity Test (CERT) Evaluation Program which 1s ammed at
surveying the technical merit of combined environment reliabihity
testing, determining cost-effectiveness, and providing implementation
planning The program 1s comprised of laboratory tests for avionics
equipment 1n operational service Test chambers are used to simulate
conditions such as random vibrations, humidity, temperature, alti-
tude, and airflow The program s also applicable to avionics
subsystems and various types of aircraft SCS

A78-32123 The error function of analytical structural
design H B Chenoweth {Rockwell International Corp , El Segundo,
Cahf) In  Environmentat technology ‘77, Proceedings of the
Twenty-third Annual Technical Meeting, Los Angeles, Calif, April
25-27, 1977 Mount Prospect, Il , Institute of
Environmental Sciences, 1977, p 231-234 10 refs

A statistical analysis of structural static test falure data for
major components of aircraft 1s presented The data sample, based on
the Lustig data 1s compared with the basic Jablecki-Chenoweth data
The analysis results in the approximate determination of the specific
statistical strength cumulative distribution as a function of rupture
strength Finally, the required factor of safety 1s computed for the
‘no static test’ or analytical design case for the aforementioned
components over a wide range of unreliabilities 1t s concluded that
components require factors of safety for the no static or analytical
design over three times above the usual standard and would be
prohibitive if implemented (Author)

A78-32126 A test using simulated mission profile environ-
ments W D Everett (US Navy, Pacific Missile Test Center, Point
Mugu, Calif ) In Environmental technology ‘77, Proceedings of the
Twenty third Annual Technical Meeting, Los Angeles, Calif, Aprd
2527, 1977 Mount Prospect, Ill, Institute of
Environmental Sciences, 1977, p 264-267

A Manufacturer's Run-In {(MRI) test has been used for im-
proving the rehability of the Air-borne Instrumentation Subsystem
(AIS) pod The environmental stresses applted in this test were those
of a representative flight mission profile and were induced in the pod
by the thermo-acoustic factity at the Pacific Missile Test Center
(PACMISTESTCEN) The test yielded realistic results in terms of the
types and rate of failures that occurred in the pods {Author)

A78-32127 Unique test capabibiies of the Eglin AFB
McKinley Chimatic Laboratory W Drake {USAF, Climatic Labora-
tory, Eghin AFB, Fla) In Environmental technology ‘77, Proceed-

ings of the Twenty-third Annual Technical Meeting, Los Angeles,
Calif, April 25-27, 1977 Mount Prospect, !l ,
Institute of Environmenta! Sciences, 1977, p 268-273

The 328 milhon cubic foot Main Chamber of the Chimatic
Laboratory 1s unique in that 1t 1s the largest and most complex
dimatic environmental test chamber 1n the world It employs an aw
makeup system to cool or heat air to the test temperatures and ingest
this air into the chamber to allow the operation of jet engines during
chmatic tests Other test chambers discussed are the 97,000 cubic
foot Engine and Equipment Test Cell and the 75,000 cubic foot Sun,
Wind, Rain, and Dust Facihty {Author)



A78-32129

A78-32129 An engine nozzle vibration phenomenon en-
countered in B-1 fhight tests. S K Dobbs, J R Stevenson {(Rockwell
International Corp, E! Segundo, Cahif), and C L Arulf {General
Electric Co, Aircraft Engine Group, Cincinnati, Ohio) In Environ-
mental technology '77, Proceedings of the Twenty-third Annual
Technical Meeting, Los Angeles, Calif, April 25-27, 1977
Mount Prospect, I, Institute of Environmental
Sctences, 1977, p 318-323
An engine nozzle vibratory nstability encountered in B-1 flight
tests 1s described Measured engine and engine nozzle ground and
flight vibration data were utihzed to develop a theory that both
explains the phenomenon and discloses a stable nozzle configuration
Flight and engine test cell data are presented demonstrating the
validity of the theory (Author)

A78-32134 Practical experience in vibration testing ex-
ternal avionics systems H Caruso (Westinghouse Electric Corp,
Aerospace and Electromic Systems Dw, Balimore, Md) in En-
vironmental technology ‘77, Proceedings of the Twenty-third Annual
Techrical Meeting, Los Angeles, Calif, Aprd 25-27, 1977
Mount Prospect, Ull, Institute of Environmental
Sciences, 1977, p 362-364
Two techniques for the vibration testing of large, externally-
mounted avionics systems are discussed The test specimen 15 a
10-inch by 12 foot pod weighing 425 pounds In the first method the
setup employs two electrodynamic exciters for applying different
random vibratton profiles at the same time In the second setup a
single electrodynamic exciter 1s used to apply random vibration at
the pod’'s center of gravity It 1s suggested that combining the
approaches yields an optimal technique The basic requirements are
{1) acquiring representative (n-flight structural response data, (2)
comparing laboratory and flight responses and establishing acceler-
ometer locations, (3) developing a preliminary nput vibration
spectrum, and (4) refining the spectrum to yield structural responses
which correspond to in-flight measured responses SCS

A78-32176 Dynamic response of Iift fans subject to
varying backpressure J M Durkin {(US Naval Material Command,
David W Taylor Naval Ship Research and Development Center,
Bethesda, Md) and L H Luehr {Aerojet Liquid Rocket Co,
Sacramento, Calif ) American Institute of Aeronautics and Astro-
nautics and Society of Naval Architects and Marine Engineers,
Advanced Marine Vehicles Conference, San Diego, Calif , Apr 17-19,
1978, AIAA Paper 78-756 12 p Navy-supported research

An analytical investigation of the dynamic performance of a
centrifugal hft fan was conducted to provide an explanation for the
behavior which occurred when the fan was subjected to a varying
backpressure Analysis of test data shows that the fan response can
be represented by a first order lag system An in-depth analysis of the
various elements of the lift fan system revealed that the inertia of the
air within the fan was the primary contributor to the observed fan
behaviar The analysis further showed that variations in fan speed
would not produce the behavior measured In the test and that the
response due to the compliant properties of air within the fan occurs
at a frequency that 1s much higher than the frequency range of the
test A time-domamn digital computer program has been developed
which Integrates the rate of change of fan flow with a varying
backpressure Good correlation 15 exhibited between test data and
the computer predictions at all frequenctes {Author)

A78-32222 Arr quality impact of aircraft at ten US Arr
Force bases D F Naugle, B C Grems, and P S Daley (USAF, Civil
and Environmental Engineering Development Office, Tyndall AFB,
Fla) Air Pollution Control Association, Journal, vol 28, Apr 1978,
p 370-373 7 refs

The Air Quality Assessment Model {AQAM) was used 1n a study
of the impact of aircraft emisstons at 10 Awr Force bases, and 1t was
found that the annual aircraft emissions contnbuted an average of
less than 1% to the regional emissions The EPA developed Pollutant
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Standards Index (PSl) was used to relate air quality predictions to
levels of health effects Asrcraft contributions to the yearly
maximums at 5 km from the air bases were 2% or less of the PSI
levels designated for initial health effects for carbon monoxide,
particutate matter, and sulfur dioxide, but the nitrogen dioxide levels

were 5% The importance of reducing hydrocarbon emission 1s
ndicated ML
A78-32257 # Basic problem of control of the motion of a

non-Newtoman fluild in a gap (Osnovnala zadacha upravlenna
dvizheniem ne-N'iutonovskoi zhidkostr v zazore) V | Ehzarov
Auwiatsionnaia Tekhnika, vol 20, no 4, 1977, p 39-45 In Russian
The paper considers the problem of controliing the motion of a
non-Newtonian flwid (including such aircraft structural matenals as
plastics, rubber and heat-insulating materials) in the gap between
rotating cylinders The controls are parameters of a process in which
are satisfied nequality constraints on values of functionals charac-
terizing the pressure of flattening produced by the cylindrical rollers
and the deviation of temperature in the gap from a specified
temperature A minimax approach i1s taken to the problem of
determining controls BJ

A78-32258 # The problem of choosing design parameters
for unpiloted flight-vehicles (K zadache vybora proektnykh paramet-
rov bespilotnykh letatel'nykh apparatov) N G Zaripov and T K
Sirazetdinov Aviatsionnaia Tekhnika, vol 20, no 4,1977,p 46 52
Grefs |n Russtan

The paper considers the analytical design of a hypothetical
unpiloted flight-vehicle, the problem is posed in terms of a system of
ordinary differential equations with inequality constraints on the
phase coordinates and controlling parameters The controlling
parameters examined are initial thrust conditions, initial load on the
vehicle and the operational time of the engine BJ

A78-32262 # Analytical design of an automaton for the
longitudinal control of an aircraft (Ob analiticheskom proektirovann
avtomata prodol'nogo upravlenna samoletom} T K Sirazetdinov
and V K Ivanov Awatsionnaia Tekhnika, vol 20, no 4, 1977, p
73-79 In Russian

The paper considers the analytical design of a system for the
automatic control of the longitudinal motion of an aircraft that has
feedback with respect to angular velocity of pitch and normal
acceleration loading The analysis 1s based on examination of specific
technical constraints on the short-period longitudinal motion of the
aircraft An algorithm for realizing the design of the control system 1s
presented 8J

A7832264 # Theory of bending torsional self-oscillations of
an aircraft wing system (K teorn 1zgibno-krutil’nykh avtokolebann v
sisteme kryla samoleta) V | Safronov Awviatsionnaia Tekhnika, vol
20, no 4, 1977, p 87-91 8refs In Russian

Safronov’s analytical imitation method (1972) s used to
investigate the bending-torsional self oscillations of a wing system
that has at least two degrees of freedom [t 1s shown that wing-flutter
self-osciilations may undergo synphase self-synchronization BJ

A78-32267 # Quality assurance sn the fabrication of prod-
ucts in aviation technology (K obespechennu kachestva izgotovienna
ezdeln aviatsionnor tekhniki) A S Shevelev Awatsionnaia Tekhnika,
vol 20, no 4, 1977, p 103-108 In Russian

The paper investigates the problem of establishing relationships
between geometrical and physicomechamcal functional parameters
and technical factors during the machining of aircraft parts by means
of allowance-removal from surfaces The allowance 1s considered
under two aspects as a determinate design-variable and as a random
variable This allows refinement of structural formulas for the
allowances as well as calculation of operational dimensions Con-
sideration 1s given to the effect of nonuniformity of the allowance on
part quality BJ



A78-32268 # Automatic sustainment of resonance con-
ditions in the multipoint excitation of flightvehicle vibrations
(Avtomaticheskoe podderzhivanie uslovn rezonansa pri mnogo-
tochechnom vozbuzhdenn kolebanu letatel’ nykh apparatov) E A
Zharov and V | Smyslov Avatsionnara Tekhnika, vol 20, no 4,
1977, p 111-114 7 refs In Russian

Resonance tests involving multipoint excitation of flight vehicles
are performed to measure the frequencies, natural modes, and
damping coefficients required 1n dynamic-strength and aeroelasticity
computations A specific feature of such tests is the sustainment of
resonance conditions In the present paper, a system which will
automatically sustain the resonance conditions 1s described, and the
characteristics of the system’s elements are examined Some test
results obtained with the system are reviewed VP

A78-32269 # Optimization of the design parameters of
finned pilotless flight vehicles {Ob optimizatsu proektnykh para-
metrov operennykh bespilotnykh letatel’'nykh apparatov) N G
Zaripov Aviatsionnara Tekhnika, vol 20, no 4, 1977,p 115-118 5
refs In Russian

_The paper deals with the problem of optimizing the parameters
of finnea rockets during the preliminary design phase, when the
dimensions of the airframe and the power characteristics of the
propulsion system have not been definitively established The
oroblem of mimimizing the relative fuel mass s solved using a
minimax approach The limiting values of the control parameters are
determined for specific conditions at the end of the trajectory, which
are given (n the form of inequalities VP

A78-32270 # Optimization of linear stabilization systems of
flight vehicles on the basis of orthogonal filters (K optimizatsn
hneinykh sistem stabilizatsu letatel’nykh apparatov na osnove opto-
gonal’nykh fil'trov) A | Kaverin Awatsionnaia Tekhnika, vol 20,
no 4,1977,p 118-122 6 refs In Russian

Optimization of rocket stabilization systems involves difficulties
associated with satisfying the stability conditions for an optimal
system (factorization and separation of spectral charactenistics and
transfer functions) and with the actual implementation of optimal
filters The problem is further aggravated when several disturbances
are applied to the system In the present paper, 1t 1s shown that these
difficulties can be surmounted by approximating the required
optimal characteristics of the filter by known orthogonal functions
with unknown coefficients, and determining the coefficients from
the condition of least rms error The rms error 1s mimimized on a
digital computer Numerical calculations are carried out for a system
with a fourth-order filter, minimizing the rms error with respect to
sIX parameters VP

A78-32272 § Optimal control of the longitudinal motion of
a helicopter on the basis of an operational algorithm (Optimal’'noe
upravlenie prodol’nym dvizheniem vertoleta na osnove operatsion-
nogo algorithma) B F Mishnev Awiatsionnaia Tekhnika, vol 20,
no 4, 1977, p 128-131 In Russian

For a helicopter, automatic pitch control during landing
approach 1s associated with difficulties arising due to considerable
changes 1n the helicopter’s aerodynamic performance during this
maneuver Linear description of flight dynamics dunng landing
approach does not provide a satisfactory agreement between the
mode! and the actual process tn view of this, an attempt 1s made to
develop an automatic pitch control system on the basis of a
sufficiently complete nonlinear description of helicopter dynamics
An operational algorithm for solving the synthesis problem for an
optimal automatic pitch control system s proposed, and its
adaptation of an onboard digital computer 15 examined The
transient response of the synthesized system I1s analyzed VP

A78-32273 # Arrcraft takeoff from dirt arstrips (O vzlete
samoletov s gruntovykh aerodromov) V | Pentiukhov Awiatsion-
nata Tekhnika, vol 20, no 4, 1977, p 131-136 In Russian
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A78-32327

The motion of an aircraft rolhing on toroidal wheels along soft
plastic ground 1s analyzed An expression for calculating the depth of
penetration of the wheels, the resistance to rolling, and the take-off
distance as a function of the state of the ground and the load acting
on the wheels 1s denived within the framework of Babkov et al
(1959) theory of the motion of wheeled vehicles along unpaved
ground vP

A78-32275 # Optimization of the structure of a multi-
bulkhead large-aspect-ratio wing (Optimizatsna konstruktsn mnogo-
stenochnogo kryla bol’shogo udlinenna) A P Timofeev Awatsion-
naia Tekhnika, vol 20, no 4, 1977, p 139-142 In Russian

A method of minimum-weight design 1s proposed for the system
of bulkheads in a large-aspect-ratto monocoque wing The optimal
law for varying the thickness of the upper and lower panels 1s
formulated The strength of the structure (s analyzed within the
framework of beam theory Stresses in structural members operating
in the plastic range are calculated, along with the permussible stresses
in compressed elements A formal-search algonthm for solving the
optimization problem is proposed VP

A78-32296 ¥ Lifting force of a plane H-polarized electro-
magnetic wave (Pod’emnaia sila ploskor H-polianzovannoi elektro-
magnitno: volny) A | Nosich and V P Shestopalov {Khar'kovskn
Gosudarstvennyi Unwersitet, Kharkov, Ukramman SSR) Pis’ma v
Zhurnal Tekhnicheskor Fiziki, vol 4, Jan 26, 1978, p 114117 In
Russian
An incident electromagnetic wave generates in the body a
mechanical force which acts in the direction of propagation of the
incident wave It appears that for certain combinations of the body's
configuration, the wavelength and the polarization of the incident
plane wave, a ifting force 1s generated which acts perpendicularly to
the propagating incident wave, and whose absolute value 1s drastical
fy ncreased by the specific high frequency resonance of the
(scattering) body In the present paper, the hfting force s calculated
which acts on an ideally conducting circular cyhinder with a
longitudinal sht, situated in the fietd of a plane H-polarized wave
VP

A78-32308 On the possibility of classifying radar targets
with a coherently measured echo signal (Uber eine Klassifizierungs-
moglichkeit von Radarzielen mittels koharent gemessener Echo-
signale}. K von Schlachta Berlin, Technische Unwersitat, Fach-
bereich Elektrotechnik, Dr-Ing Dissertation, 1977 96 p 38 refs In
German

A Neyman-Pearson test I1s used to classify radar targets by
typical signal fluctuation differences with different survelllance
radars Numerical calculations and stored radar signals were
employed to evaluate the test results The radar signatures of aircraft
(both jet and propeller) were described by optimal test functions
calculated from standard probability functions Attention is given to
a binary fluctuation test, which was able to provide the correct
classification of aircraft and bird echoes DMwW

A78-32327 4 An intermittent high Reynolds number wind
tunnel J L Stollery (Cranfield Institute of Technology, Cranfield,
Beds, England) and A V Murthy (National Aeronautical Labora
tory, Bangalore, India) In Aerodynamic Testing Conference, 10th,
San Diego, Calif, Apnt 19-21, 1978, Techmical Papers

New York, American Institute of Aeronautics and
Astronautics, inc, 1978, p 1-5 (AIAA 78-766)

The paper suggests a ssmple method of generating intermittent
reservoir conditions for an intermittent, cryogenic wind tunnel This
can be done by operating some existing types of short-duration
tunnels ‘in reverse’ Two examples are considered (1) a modification
of the Ludwieg Tube, and (2) the lsentropic Light Piston Tunnel
The sizes of tunnels required to meet the European and American
specifications for a high Reynolds number tunnel with a 10 second
running time are given together with proposals for a more modest
National or University facility with a one second test time (Author)



A78-32328

A78-32328 ¥ The induction driven tunnel T2 at ONERA-
CERT - Flow qualities, testing techmques and examples of results R
Michel, A Mignosi, and C Quemard (ONERA, Centre d’Etudes et de
Recherches de Toulouse, Toulouse, France} In Aerodynamic
Testing Conference, 10th, San Diego, Cahf, Apnl 19-21, 1978,
Technical Papers New York, American {nstitute
of Aeronautics and Astronautics, Inc, 1978, p 6-13 (AIAA 78-767)
A new transonic facility, concewed as a pilot unit by ONERA
for the large European High Reynolds Number Tunnel project, 15
operating since 1975 at the ONERA Research Center in Toulouse
After a brief recall of the main characteristics of this wind tunnel T2,
a description s given of the testing techmniques which have been
developed for studies of flows around models Two examples of
applications are concerned with the definition of viscous and non
viscous flows over an aerofoil and over a tapered swept wing model
Pressure measurements, wall flow visuahizations, probing of boundary
layers and wakes, bring detailed elements for controlling calculation
methods Involving a coupling between viscous and potential flows
(Author)

A78-32329 * # A critical examination of expansion tunnel
performance C G Miller {NASA, Langley Research Center, Space
Systems Div, Hampton, Va) In Aerodynamic Testing Conference,
10th, San Diego, Cahf, Apnl 18-21, 1978, Techmical Papers

New York, American Institute of Aeronautics
and Astronautics, Inc, 1978, p 14-29 20 refs (AIAA 78 768)

An experimental study of the performance of the expansion
tunnel for various test gases and range of quiescent acceleration
section and nozzle pressure, nozzle geometric area ratio, and nozzle
axial station has been performed Flow diagnostics used to examine
expansion tunnel flow characteristics were time histories and profiles
of pitot pressure and axial component of flow velocity The purpose
of this study was to determine experimentally what hmitations might
restrict predicted operational flexibility and the advantages and
disadvantages of this mode of operation as compared to the
expansion tube Results are presented which demonstrate the
expansion tunnel offers several advantages over the expansion tube,
but the severity of the disadvantages of the tunne! makes the
expansion tube mode of operation the more desirable for performing
hypersonic-hy pervelocity aerothermodynamic studies of proposed
entry configurations {Author)

A78-32330 * # The shock tube as a device for testing tran-
sonic airfoils at high Reynolds numbers W J Cook (lowa State
Unwiversity of Science and Technology, Ames, lowa), L L Presley,
and G T Chapman {NASA, Ames Research Center, Aerodynamics
Research Branch, Moffett Field, Calif )} In Aerodynamic Testing
Conference, 10th, San Diego, Cahf, Apni 19-21, 1978, Technical
Papers New York, American institute of Aero-
nautics and Astronautics, Inc, 1978, p 30-39 16 refs Grant No
NsG-2152 (AlAA 78-769)

A performance analysis of gas-driven shock tubes shows that
transonic airfoil flows with chord Reynolds numbers in the range of
100 mihion can be generated behind the primary shock In a large
shock tube A study of flow over simple airfoils has been carried out
at low and intermediate Reynolds numbers to assess the testing
technique Results obtained from schlieren photos and airfoil
pressure measurements show that steady transonic flows similar to
those observed for the atrfoils in wind tunnels can be generated
within the avallable testing time in a shock tube with either
properly-contoured test section walls or a properly-designed slotted-
wall test section The study indicates that the shock tube i1s a useful
facility for studying two-dimensional high Reynolds number tran-
soni airfoil flows {Author)

A78-32331 * # Status and operational characteristics of the
National Transomic Facifity O W Nicks and L W McKinney
{NASA, Langley Research Center, Hampton, Va) in Aerodyname
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Testing Conference, 10th, San Diego, Calif, April 19-21, 1978,
Technical Papers New York, American Institute
of Aeronautics and Astronautics, Inc, 1978, p 4042 (AIAA
78-770)

The article discusses the development and capabilities of the
National Transonic Facility which 1s planned for operation in 1981
The fan-drive, cryogenic-pressurized, closed-return facility will have
operating parameters of 0 1-1 2 Mach, 1-9 bars pressure, 78-340 K,
150 dB sound pressure, and plus or minus 0 001 rms turbulence
intensity These operating conditions have been selected on the basis
of several cumrent and future aircraft and space transportation
systems The facility will provide fuil-scale testing conditions for
calculating subsonic drag, airloads, and stability and control informa-
tion Data for pre-test conditions, on-line information, and post-test
analysis will be computer-processed SCS

A78-32332 * # Design and subscale tests of a diffuser system
for a Mach 4 scramjet test facihty E H Andrews, Jr (NASA,
Langley Research Center, High-Speed Aerodynamics Div, Hampton,
Va) In Aerodynamic Testing Conference, 10th, San Diego, Calif,
Apnil 19-21, 1978, Technical Papers New York,
American Institute of Aeronautics and Astronautics, Inc, 1978, p
43-47 9refs (AIAA 78-771)

A tixed-geometry diffuser system was designed for use in Mach
4 free-jet tests of a hydrogen-burning modular scramjet engine The
scramjet engine has a rectangular cross section that blocks up to 33
percent of the existing tunnel nozzle exit area and swept leading
edges of the scramjet produce an asymmetric downward flow that
sharply increases when the scramjet infet unstarts Effects of these
conditions on the operation of the diffuser system are not accurately
predictable An experimental investigation has therefore been con-
ducted in unheated air using a subscale model of the tunnel-scramjet-
diffuser system to substantiate the design Test results showed that
the preliminary design had to be modified to obtain an acceptable
configuration of the nozzle exit, test cabin, and diffuser that would
provide shock-free flow at the scramjet inlet for simulated Mach 4
flight at altitudes from 16,764 to 20,422 meters (Author)

A78-32333 # Supersonic aerothermal testing - A new re-
quirement L L Trimmer and R K Matthews (ARO, Inc, Arnold
Arr Force Station, Tenn) In Aerodynamic Testing Conference,
10th, San Diego, Calf, April 1921, 1978, Technical Papers

New York, American Institute of Aeronautics
and Astronautics, Inc, 1978, p 48-50 (AIAA 78 773)

Aerothermal testing refers to the combination of aerodynamic
and thermodynamic effects on flight hardware Various available
aerothermal test techniques are compared, including flight testing,
track tests, radiant heating tests, wind tunnel wedge techniques,
conventional wind tunnels, and high enthalpy facihties Salient
features for an aerothermal test facdity are identified as fong or
continuous test times, duphcated flight conditions, the ability to
accommodate full-scale flight hardware, high quality aerodynamic
flow, extensive instrumentation, rapud test and data turnaround, and
cost-effectiveness Optimal nozzle parameters for providing a wide
range of testing capabilities are proposed Mach number 4 0, test
section diameter 60 cm, and altitude duplication of 16,500-30,000
m SCS

A78-32334 # The AEDC Range K facity for erosion
testing C J Welsh, J R Blanks, and C P Enis (ARO, Inc, Arnold
Ar Force Station, Tenn) In Aerodynamic Testing Conference,
10th, San Diego, Calf, Apnil 19-21, 1978, Technical Papers

New York, American Institute of Aeronautics
and Astronautics, inc, 1978, p 51-567 (AIAA 78-775)

The AEDC Hyperballistic Range K facility, which was imitially
designed as an aerodynamic range, has been equipped with a model
track guidance system This track system restricts a gun-launched test
article to a straightine trajectory through different types of
controlled erosive test environments, followed by an intact recovery



of the model The straightdine model trajectory decreases appre-
ciably the problems of providing erosive fields and the required
quality of model photography associated with erosion testing The
capabilty of model recovery 1s particularly significant in that
post-fight model inspection and measurements are permitted A
description of the facility hardware and instrumentation i1s given
along with a discussion of the types of erosion testing for which the
facility could be quite useful (Author)

A78-32340 # Wind tunne! model and measuring techniques
for the investigation of three-dimensional turbulent boundary layers
H-P Kreplin, H. U Meier, and A Maier {Deutsche Forschungs- und
Versuchsanstalt fur Luft- und Raumfahrt, Institut fur Stromungs-
mechanik, Gottingen, West Germany) In Aerodynamic Testing
Conference, 10th, San Diego, Cahf, April 19-21, 1978, Technical
Papers New York, American Institute of Aero-
nautics and Astronautics, Inc, 1978, p 93-97 9refs (AIAA 78-781)

A wind tunnel model and improved measuring techniques for
the investigation of three-dimensional laminar and turbulent bound-
ary layers are described The tests will be carried out on an elhpsoid
model in the 3 m x 3 m Low Speed Wind Tunnel of the
DFVLR-AVA Informations about hot wire and surface hot film
probes for measuring the mean and fluctuating components of the
velocity as well as the magnitude and direction of the wall shear
stress are given To ensure that stationary boundary layers can be
studied, the dynamic response of the model 1n the wind tunnel s
measured by means of accelerometers {Author)

A78-32342 # A constant aerodynamic parameter testing
technique with automatic wind tunne! control R L Palko and A D
Lohr (ARO, Inc, Arnold Air Force Station, Tenn) In Aero-
dynamic Testing Conference, 10th, San Diego, Calif, April 19-21,
1978, Technical Papers New York, American
Institute of Aeronautics and Astronautics, Inc, 1978, p 105-115
(AIAA 78.784)

A constant aerodynamic parameter testing technique with
automatic wind tunnel control has been developed in the Propulsion
Wind Tunnel Facility at the Arnold Engineering and Development
Center The technique was developed mn the 1-ft transonic Aero
dynamic Wind Tunne! (PWT-1T) to verify the feasibility of closed
loop testing at constant aerodynamic parameters in the 4-ft transonic
Aerodynamic and the 16-ft transonic Propulsion Wind Tunnels The
feasibility of setting constant lift coefficients and constant buffet
intensities with variable Mach number was demonstrated over a Mach
number range from 04 to 1 1 The verification required development
of an automatic pitch and Mach number control in PWT-1T
Description of the constant parameter technique, automatic Mach
number control system, control algorithm, and the wind tunnel
verification of the closed-loop system operation are presented

(Author)

A78-32343 # A computer-controlled video instrumentation
techmque for wind tunnel testing of full-scale hfting parachutes R
H Croll and C W Peterson {Sandia Laboratories, Albuquerque, N
Mex ) In Aerodynamic Testing Conference, 10th, San Diego, Calif ,
Aprid 19-21, 1978, Technical Papers New York,
American Institute of Aeronautics and Astronautics, Inc, 1978, p
116-122 Research supported by the US Department of Energy
{AIAA 78-785)

A computerized video instrumentation method 1s developed for
yielding time-resolved information on the relative motion between a
lifung parachute and forebody located in a wind tunnel The
instrumentation consists of a small television camera used to track
the positions of battery-powered lights located inside the parachute
canopy The positions of the lights are processed by an on-line
minicomputer and transformed into yaw, pitch and roll angles Data
are obtained at a rate of 30 times per second and stored in a disk
memory along with values of the axial force and rolling movement
exerted on the forebody by the parachute SCS
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A78-32356

A78-32344 ¥ Semispan wind tunnel test of a computer-
controlled self-optimizing flexible technology wing E S Levinsky
{General Dynamics Corp , Convair Div, San Diego, Calif jJand R L
Palko (ARO, Inc, Arnold Air Force Station, Tenn) In Aero-
dynamic Testing Conference, 10th, San Diego, Cahif, April 19-21,
1978, Technical Papers New York, American
Institute of Aeronautics and Astronautics, Inc, 1978, p 123-135 5
refs Research supported by the US Air Force and ARO, Inc,
Contract No N0O0014 76-C-0742 (AIAA 78-786)

A closed loop, computer-controlled interactive testing technique
has been demonstrated in the 16-foot Transomc Propulsion Wind
Tunnel at the Arnold Engineering Development Center using a
Self-Optimizing Flexible Technology (SOFT) wing semispan model
that adapts i1ts shape conformally to maximize or minimize various
merit functions (e g, mimimum drag) subject to both equahty and
inequality constraints (e g, fixed lift, maximum twist, etc) The
model, which employs twelve independent hydraulic actuator
systems to vary airfoil shape at two spanwise stations, was used for
both conventional and optimization testing Although six of seven
optimization problems attempted were convergent, further improve-
ment In rehability and skin smoothness is required Photogrammetric
techniques were used to measure wing shape under airload (Author)

A78-32345 # Experiments on supercnitical flows in a self-
correcting wind tunnel R J Vidal and J C Ernickson, Jr (Calspan
Corp, Buffalo, N Y} In Aerodynamic Testing Conference, 10th,
San Diego, Calhif, Apnl 19-21, 1978, Technical Papers
New York, American Institute of Aeronautics and
Astronautics, Inc, 1978, p 136-141 8 refs Contracts No
N00014-72-C-0102, No N0O0014-77 C 0052, No F40600 76-C-0011
The Calspan Self-Correcting Wind Tunnel Is a two-dimensional
facility 1n which the flow field in the vicinity of the walls 1s actively
controlled, and a theoretical evaluation 1s used 1n conjunction with
flow-field measurements to confirm that wall interference has been
minimized The facility 1s described and the results of experiments
with a 6% blockage model are presented to show that iterative
application of wall control effectively eliminates the interference
Experiments were performed at conditions where the flow at the
walls was supercritical, and a new operating procedure 1s described
for these conditions A method s reported for designing self-
correcting test sections This method 1s based upon a detailed
analysis of the flow in the auxtliary suction system and test section
The results of the analysis illustrate the tradeoffs avallable in design
studies and In sizing models (Author)

A78-32346 # The Boeing Aerodynamic Labs data system
W F Hoffmann {Boeing Commercial Asrplane Co , Seattle, Wash )
In Aerodynamic Testing Conference, 10th, San Diego, Calif , April
19-21, 1978, Technical Papers New York,
American Institute of Aeronautics and Astronautics, Inc, 1978, p
142-144 (AIAA 78-789)

An advanced data system 1s in development for the Boeing
Aerodynamic Labs Functional modules support tasks of wind tunnel
testing, providing on-line interactive control of a test (man-in-the-
loop}, acquisition of raw test data, processing of the raw data to fully
corrected standard forms, and analyzing of the data using a wind
tunnel oriented data analysis language for test time decisions and fast
reporting Graphical data are provided by high quality graphics
scopes, hardcopies, by electrostatic plotters The system, operational
in 1979, will support the transonic tunnel and muitple test sites
through two data systems having a total of 300 data channels

{Author}

A78-32356 # A technique for vorticity measurement 1n
unsteady flow J E Keesee, M S Francis, and J D Lang (USAF,
Frank J Seiler Research Laboratory, Colorado Springs, Colo) In
Aerodynamic Testing Conference, 10th, San Diego, Calif, April
19-21, 1978, Technical Papers New York,
American Institute of Aeronautics and Astronautics, Inc, 1978, p
239-248 8 refs USAF sponsored research {AlAA 78-801)



A78-32357

A technique 1s described for determining spatial vorticity
distributions in non-stationary fluid flows exhibiting a periodic, time
varying mean velocity field The method requires the integration of
velocity field data about a spatial array of closed contours to infer
the distribution of vorticity using the generalized definition of
circulation A digital data acquisitton scheme s suggested for the
handling and processing of large quantities of data encountered In
typical applications The method was used to determine the flow
characteristics in portions of an unsteady separated region generated
by an oscillating spoiler on an airfoil surface Several data display
alternatives are discussed {Author)

A78-32357 # Further experimental evaluation of the elec-
trostatic roll sensor at Mach 23 and 35 R E Lee, B Kann, and J
Knott (U S Naval Surface Weapons Center, Silver Spring, Md ) In
Aerodynamic Testing Conference, 10th, San Diego, Calif, Aprd
1921, 1978, Technical Papers New York,
American Institute of Aeronautics and Astronautics, Inc, 1978, p
249-252 NAVAIR Task AD3W-350D/004B, NAVSEA Task
SF32-399-592, NAVSEA Task SF32-302-41B (AlAA 78-802)

The electrostatic sensor 1s a radioactive alpha particle emitter
which 1onizes the immediate air environment In the atmosphere the
lonization produces a current which can be related to the orentation
of the sensor and the earth’s electrostatic field direction The current
1s also affected by the air flow about the sensor This paper describes
the results of further supersonic wind-tunnel expertments to
optimize the sensor cavity depth, to determine the effectiveness of
high speed flow shielding, to determine the influence of free stream
Mach number and to evaluate a digital automatic gain control circuit
for processing the sensor output signal for roll orientation determina
tion {Author)

A7832359 * # A parametric experimental study of the inter-
ference effects and the boundary-condition coefficient of slotted
wind-tunnel walls J L Everhart and R W Barnwell (NASA,
Langley Research Center, Hampton, Va) In Aerodynamic Testing
Conference, 10th, San Diego, Calif, April 19-21, 1978, Technical
Papers New York, American Institute of Aero-
nautics and Astronautics, Inc, 1978, p 258-264 10 refs (AIAA
78-805)

An experimental study of slotted upper and lower walls in a
two-dimensional transonic wind tunnel with solid sidewalls s
reported Results are presented for several slot spacings and siot
openness ratios The expenmental data are pressure measurements
which were made on an airfoil model and on a sidewall near one of
the slotted walls The slotted-wall boundary-condition coefficient,
which relates the pressure and streamline curvature near the wall, 1s
determined from the wall pressure measurements The measured
wall-induced interference 1s correlated with the experimental values
for the boundary-condition coefficient This correlation 1s compared
with theory . {Author)

A78-32360 # An empiricat correction for wind tunnel wall
blockage in two-dimensional transonic flow J A Blackwell, Jr
{Lockheed-Georgrla Co, Marietta, Ga) In Aerodynamic Testing
Conference, 10th, San Diego, Cahf, Apnl 19-21, 1978, Technical
Papers New York, American Institute of Aero-
nautics and Astronautics, Inc, 1978, p 265-275 12 refs (AIAA
78-806)

An empirical method for correcting two-dimensional transonic
flow results for wind tunnel wall blockage effects has been
developed The empirical method utilizes velocity calculations based
on hinear theory with free-air boundaries evaluated at vertical
positions representative of the wind tunnel walls and experimental
velocity data obtained near the tunnel walls above and below the
model Derivation of the empirical method Is presented in detail
Experimental resufts on 10% and 20% thick supercritical arfoils
obtained at transonic speeds and over a wide range of wind tunnel
wall porosities are used to establish the validity of the empinical
correction {Author)
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A78-32363 # Model support system interference on zero-lift
drag at transonic speeds. M S Swamy, S Ahmed, and G S Sreenath
(National Aeronautical Laboratory, Bangalore, India) In Aero-
dynamic Testing Conference, 10th, San Diego, Calif, April 19-21,
1978, Technical Papers New York, American
Institute of Aeronautics and Astronautics, Inc, 1978, p 293-296
(AIAA 78-809)

In this paper the support system interference on the zero-ift
drag of an axisymmetric and an aircraft type models 1s discussed
Two different techniques were adopted for the two models tested to
evaluate the support sting interference It 1s found from these tests
that the presence of a rear sting support would result in a reduction
in the zero-hft drag of as much as 20 to 50 percent of the true value
This apparent reduction In drag i1s found to be a strong function of
the free stream Mach number close to unity Detalled pressure
measurements over the aft-body of the axisymmetric model suggests
that due to the positive pressure field imposed by the sting over the
boat-tail region of the model the free stream Mach number at which
the shocks appear 1n the boat-tail region wilt be higher when the sting
1s present than that without it This will result in an increased drag
divergence Mach number for the model in the presence of the sting
It 1s argued that because of this reason the sting effect on zero-hft
drag strongly depends on the Mach number close to unity  (Author)

A78-32364 # Determination of high attitude wall correc-
tions in a low speed wind tunnel F W Peitzman (Northrop Corp,
Hawthorne, Calif ) In Aerodynamic Testing Conference, 10th, San
Diego, Calif, Apnl 1921, 1978, Technical Papers

New York, American Institute of Aeronautics and
Astronautics, Inc, 1978, p 297-300 (AIAA 78-810)

An investigation was conducted to determine the validity of wall
corrections currently in use at high angles of attack, and develop
improved corrections when necessary Literature survey and theory
study did not yield a method considered acceptable for use An
experimental investigation was performed using models of 1dentical
configuration but different scale This investigation revealed that the
conventional low attitude wall corrections are adequate at low
attitudes (under alpha = 40 deg), and the continuity equation using
model planform area provides good correlation at alpha = 90 deg
Between 40 deg and 90 deg, correction techmques were developed to
provide correlation between the two models {Author)

A78-32365 * # Condensation and its growth down the test-
section of the Langley 0 3-m transonic cryogenic tunnel R M Hall
(NASA, Langley Research Center, Subsonic-Transonic Aerodynamics
Dw, Hampton, Va) In Aerodynamic Testing Conference, 10th,
San Diego, Calif, Aprd 19-21, 1978, Technical Papers

New York, American Institute of Aeronautics and
Astronautics, Inc, 1978, p 301-304 6 refs (AIAA 78-811)

Four total pressure probes were used to measure the growth of
condensation down the test section of the Langley 0 3-m tunnel, and
the condensation data were employed to verify a mathematical
model which assumes condensation results from heterogeneous
nucleation on preexisting seed particles The onset of effects occurs
throughout the test section at the same total temperature but the
magnitude of the effects increases with increasing length down the
test section Condensation 1s important because i1t determines the
minimum operating temperature of transonic cryogenic wind
tunnels ML

A78-32366 # Applications of wind tunnels to investigations
of wind-engineering problems J E Cermak (Colorado State Uni-
versity, Fort Collins, Colo ) In Aerodynamic Testing Conference,
10th, San Diego, Cahf, April 19-21, 1978, Techrucal Papers
New York, American Institute of Aeronautics
and Astronautics, Inc, 1978, p 305-320 63 refs NSF Grant No
ENG-76-03135 {(AIAA 78-812)
Physical modeling of the atmospheric boundary layer has been



made possible by design and construction of special low-speed wind
tunnels This development enables natural winds at a particular site
to be simulated for a wide range of meteorological conditions
Through measurements on small-scale models and use of appropriate
similarity critena the simulated natural winds can be used to obtain a
wide variety of wind-effect data for planming and design purposes
Techniques for determination of mean wind forces, fluctuating
pressures on exterior surfaces and dynamic response of structures are
described Applications to determination of air-pollutant concentra-
tions near power-plant sites and methane concentrations resulting
from LNG spills, to location of snow-drifts and to measurement of
wind charactenstics for improvement of pedestrian comfort, and for
evaluation of flight safety during landing and takeoff are also
discussed and illustrated by specific examples {Author)

A7832367 # An experimental facility for wind engineering
research P M Sforza, W Stasi, and L Gotkin (New York,
Polytechnic Institute, Farmingdale, N Y ) In Aerodynamic Testing
Conference, 10th, San Diego, Calif, Apnl 19-21, 1978, Technical
Papers New York, Amencan Institute of Aero-
nautics and Astronautics, Inc, 1978, p 321-329 12 refs Contract
No E(49-18)-2358 (AIAA 78-813)

Experimental research 1in wind engineering must rely on testing
in a controlled laboratory environment as well as field testing in the
uncontrolled natural wind A facihity for such research, developed 1n
the Aerodynamics Laboratories of the Polytechnic Institute of New
York, 1s described This faciity includes both a field test station and
a laboratory test station for atmospheric boundary layer research
The utlization of this complex 1s discussed in terms of an ongoing
project on wind energy conversion to illustrate the various capa-
bilities that have been developed Applications of this facility to
other problems in wind engineering are also described (Author}

A78-32368 * # Moving ground simulation by tangential blow-
ing J E Hackett and R A Boles (Lockheed-Georgia Co , Marietta,
Ga) In Aerodynamic Testing Conference, 10th, San Diego, Calif ,
April 19-21, 1978, Technical Papers New York,
American Institute of Aeronautics and Astronautics, Inc, 1978, p
330-335 5 refs Contracts No NAS2-6690, No NAS2-8745, No
NAS2-9155 (AlAA 78-814)

Belt-type moving ground equipment, used for ground-effect
simulation In STOL and VTOL tests, can be inconvenient and costly,
especially 1n larger tunnels In most cases such difficulties may be
avoided by employing tangential blowing at the ground surface, from
a single stot The paper reviews several powered model tests using
both moving ground and tangential blowing and describes the slot
configuration, and the test techniques which were developed
Ground skin friction 1§ monitored to set blowing levels and no
model-dependent calculations are needed It i1s also shown that
application to center-tunnel testing can delay tunnel flow breakdown
very considerably (Author)

A78-32371 * # A new techmque for reducing test section
noise in supersonic wind tunnels J B Anders, P C Stainback, and |
E Beckwith {NASA, Langley Research Center, High-Speed Aero-
dynamics Div, Hampton, Va) In Aerodynamic Testing Conference,
10th, San Diego, Calif, Aprid 19-21, 1978, Technical Papers

New York, American Institute of Aeronautics

and Astronautics, Inc, 1978, p 354-364 25refs {(AIAA 78-817)

A new techmque i1s presented for obtaining a low-noise test
environment in a high-speed wind tunnel This technique utilizes the
fact that the primary noise source for high supersonic/hypersonic
wind tunnels 15 radiated noise from the turbulent, tunnel-wall
boundary layer Because of the high directionality of sound in
supersonic flows this test section noise ortginates far upstream on the
walls of the nozzle at the ‘acoustic origin’ it i1s shown that tailoring
the nozzle contour to reduce the acoustic origin Mach number
significantly reduces the noise level in the upstream half of the
nozzle test rhombus Experimental noise measurements are presented
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A78-32381

from a conventional, Mach 5 nozzle and are compared with
measurements from a rapid-expansion, Mach 5 nozzie {Author)

A78-32372 # The use of fluidized beds for heating air for
wind tunnels V Zakkay, G Miller (New York University, Westbury,
N Y}, and § Panunzio In Aerodynamic Testing Conference, 10th,
San Diego, Calif, Apnt 19-21, 1978, Technmical Papers

New York, American Institute of Aeronautics and
Astronautics, Inc, 1978, p 365-375 Contract No EF-76-C-01-2256
(AIAA 78-818)

A method 1s presented herein whereby air passing through heat
exchanger tubes 1s heated by the particles of a fluidized bed This
scheme, which has been used successfully in the coal industry for
generating steam wn boilers, could be modified and adopted for the
purpose of generating high temperature air for driving wind tunnels
Fluidized bed combustion can utilize any fossil fuel and therefore
substantial cost saving can be derived if coal 1s utifized The analysis
presented indicates this method may be superior to regular pebble
bed storage heaters which were developed for pre-heating air in the
early 50’s This 1s due to the fact that such a process results in a
substantially higher film coeffictent and a cleaner product (the
high-temperature air) (Author)

A78-32373 # Optimum design of wind tunnel contractions
M N Mikhal and W J Rainbird (Dilworth, Secord, Meagher and
Associates, Ltd, Toronto, Canada) In Aerodynamic Testing Con-
ference, 10th, San Diego, Cahf , Apri 19-21, 1978, Technical Papers
New York, American Institute of Aeronautics
and Astronautics, Inc, 1978, p 376-384 17 refs (A1AA 78-819)

A method of design of low speed wind tunnel contractions 1§
presented An optimum contraction is considered to be the shortest
one that satisfies flow quality requirements in the test section, 1€,
avoids any boundary layer separation and supplies flow to the test
section with a specified degree of umiformity For the solution of the
goverming inviscid flow equations in an axisymmetnic duct of
arbitrary shape, a numerical scheme has been developed based on the
method of lines The boundary-layer behavior 1s studied using both
Stratford’s criterion for turbulent separation and a ‘fag-entrainment’
integral method It 1s shown that by optimizing duct wall curvature
distribution, 1t is possible to reduce contraction length to about one
half of that presently used in practice for a given test section flow
quality For example, a contraction with an area ratio of eight, for a
large wind tunnel, can be as short as one ilet radius The present
method relates the shape and length of the contraction closely to the
degree of flow quality required in the test section, to the contraction
ratio, to the inlet flow Reynolds number, and to the viscous flow
conditions in the settling chamber upstream of the contraction injet

{Author)

A78-32381 # Sting effects as determined by the measure-
ment of pitch-damping derivatives and base pressures at Mach
number 3 B L Uselton (ARO, Inc, Arnold Air Force Station,
Tenn} In Aerodynamic Testing Conference, 10th, San Diego,
Calif , April 19-21, 1978, Technical Papers New
York, American Institute of Aeronautics and Astronautics, Inc,
1978, p 451-466 41 refs (AIAA 78-830)

A research program was imtiated for the purpose of investigating
some of the problem areas in regard to support interference The
critical sting length at alpha = 0 was determined by the measurement
of pitch-damping derivatives for laminar, transitional, and turbulent
boundary fayers at the model base Data were obtained at a
freestream Mach number of 3 on a blunted 7-deg cone The results
showed that the critical sting length with respect to sting interference
on pitch-damping data was two model diameters and was in-
dependent of the type of boundary layer at the model base The
effects of sting length on base pressure and wedge plates on sting
interference were also 1nvestigated {Author)



A78-32386

A78-32386 * # New rotation-balance apparatus for measuring
airplane spin aerodynamics in the wind tunnel G N Malcolm
(NASA, Ames Research Center, Moffett Field, Calif) In Aero-
dynamic Testing Conference, 10th, San Diego, Calif, April 19-21,
1978, Technical Papers New York, American
Institute of Aeronautics and Astronautics, Inc, 1978, p 495-502 7
refs (AIAA 78-835)

An advanced rotation-balance apparatus has been developed for
the Ames 12-ft pressure tunnel to study the effects of spin rate,
angles of attack and sideslip, and, particularly, Reynolds number on
the aerodynamics of fighter and general aviation aircraft in a steady
spin Angles of attack to 100 deg and angles of sideslip to 30 deg are
possible with spin rates to 42 rad/sec (400 rpm) and Reynolds
numbers to 30 milhion/m on fighter models with wing spans that are
typically 0 7 m A complete description of the new rotation-balance
apparatus, the sting/balance/model assembly, and the operational
capabilities is given (Author)

A78-32388 # Ejector-powered engime simulators for small-
scale wind tunnel models of high performance arcraft R J Matz
and G D Smith {ARO, Inc, Arnold Air Force Station, Tenn ) In
Aerodynamic Testing Conference, 10th, San Diego, Calhf, April
19-21, 1978, Technical Papers New York, American Institute of
Aeronautics and Astronautics, Inc, 1978 10 p 12 refs (AIAA
78-826)

Ejector-powered engine simulators (EPES), capable of simulta-
neously providing engine inlet and exhaust effects in small-scale wind
tunnel models of high-performance aircraft, are being investigated at
AEDC Experimental results obtained from EPES driven with
high-pressure unheated air and analytical results obtained from a
simple theoretical model are presented to show the relative im-
portance of ejector system components on EPES performance The
performance of two EPES umits designed and calibrated for wind
tunnel evaluation in an existing 0 06-scale B-1 model 1s discussed,
along with problems encountered in application of EPES to existing
wind tunnel models Preliminary results from the wind tunnel tests
are presented which indicate that the EPES unit does a reasonable
job of duplicating engine-induced flow effects The results indicate
that application of EPES units for simultaneous nlet and exhaust
simulation n high-performance aircraft wind tunnel models 15 a
viable test techmque, although additional development work 1s
needed in several areas (Author)

A78-32396 * A spectroradiometer for airborne remote sens-
ing H-Y Chiu (NASA, Goddard Institute for Space Studies, New
York, NY} and W Collins (NASA, Goddard Institute for Space
Studies, Columbia University, New York, N Y ) Photogrammetric
Engineering and Remote Sensing, vol 44, Apr 1978, p 507-517 11
refs NASA-supported research

A remote sensing system for use in hght aircraft s discussed
with attention to its applications in measuring geologic zones of
alteration, vegetation canopies, and the spectral properties of water
bodies A paralle} electro-optical tnput spectroradiometer configura-
tion with 500 channels operating in the 400-1100 nm region s
described A resolution of 18 meters square from an altitude of 600
m at 200 kmh 1s obtained with 4-digit spectral radiance data at 25
spectra/sec on a 9-track tape in computer compatible format D MW
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STAR ENTRIES

N78-20050*# National Aeronautics and Space Administration
Langley Research Center Langley Station Va
SUMMARY OF NASA LANDING GEAR RESEARCH
Bruce D Fisher Robert K Sleeper and Sandy M Stubbs Mar
1978 34 p refs
(NASA-TM-78679) Aval NTIS HC A03/MF AO01 CSCL 01C
The landing gear 1s summanzed Research relative to tire
tread powered wheel taxung, arr cushion tanding systems and
crosswind landing gear s discussed in some deta:l An airplane
ground-handling simulator was developed to provide a research
tool for investigating, in perfect safety directional control and
braking problems of airplanes on shppery runways in the
presence of crosswinds One example of its application 1s to
explore airplane control problems duning high speed turnoffs from
main runways onto taxiways The simulation development was
performed in a visual-motion simulator A discussion of some of
the significant developments Is presented Author

N78-20088 llinois Inst of Tech Chicago
AN EXPERIMENTAL INVESTIGATION OF OSCILLATING
FLOWS OVER AN AIRFOIL PhD Thesis
Lakshmendra Shanker Saxena 1977 225 p
Avail  Unw Microfilms Order No 7800881

The basic features of unsteady flow fields generated by
sinusoidally oscillating airstreams over a stationary airfoil at fixed
angles of attack close to the angle of static stall were studied
with focus on the dynamic stall of helicopter rotors Hot-wire
surveys of the velocity field above the airfoil (INACA 0012 profile)
and surface pressure measurements around the airfoil were used
with data from heated surface film gages and flow visualization
achieved through silk tufts Reduced frequencies of O 18 and
09 were used at amplitude ratios of O 18 and Reynolds number
of 250000 Penodic samphng and averaging techmques were
used to obtain instantaneous boundary layer and wake mean
velocity profiles and pressure coefficient distnbutions at different
nstants of the freestream osctllation cycle Dissert Abstr

N78-20080+ Societe Bertin et Cie, Villeurbanne (France)
AERODYNAMIC FLUID-FIBER INTERACTIONS Final Report
[ET]UDE DES INTERACTIONS AERODYNAMIQUES FLUIDE-
FiL
B Biot and G Lovat Apr 1977
{Contract DGRST-74-7-0695)
{NT-77-CN-1) Avall NTIS HC AO6

The aerodynamic friction of textile fibers in a parallel uniform
flow was studied at speeds up to 150 m/s The flow turbulence
has a neghgible influence on smooth fibers and an appreciable
influence on textured fibers The confinement of the flow n a
tube modifies the laws obtained for infinite vanes In the case
of smooth fibers the tube tends to impose on the fiber the
evolution of the friction law as a function of the Reynolds law
For textured fibers the fnction augments with the confinement
Translational motion of the fiber leads to an increase of the
fnction coefficient ESA

118 p refs In FRENCH

N78-20061*§ National Aeronautics and Space Administration
Langley Research Center Langley Station Va

SUBSONIC ROLL DAMPING OF A MODEL WITH SWEPT-
BACK AND SWEPT-FORWARD WINGS

Richmond P Boyden Mar 1978 36 p refs

(NASA-TM-78677) Avall NTIS HC AO3/MF AO1 CSCL O1A
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N78-20065

The aerodynamic roll damping and the yawing moment due
to roll rate charactenstics were investigated at subsonic speeds
for a model with either sweptback or swept forward wings The
tests were made in the Langley high speed 7 by 10 foot tunnel
for Mach numbers between 0 3 and 07 The configuration with
a 60 deg sweptback wing had positive damping in rofl up to
the maximum test angle of artack of almost 20 deg The 32 deg
swept forward wing configuration had positive damping in roll
at the lower angles of attack, but there was a decrease In
damping and negative damping in roll was measured at the
highest angles of attack Author

N78-20063*# National Aeronautics and Space Administration
Langley Research Center Langley Station Va
EFFECT OF WINGLETS ON A FIRST-GENERATION JET
TRANSPORT WING 3 PRESSURE AND SPANWISE LOAD
DISTRIBUTIONS FOR A SEMISPAN MODEL AT
MACH 030
Lawrence C Montoya Peter F Jacobs and Stuart G Flechner
Washington Jun 1977 102 p refs Prepared in cooperation
with NASA Dryden Flight Res Center
(NASA-TN-D-8478 L-11370) Aval NTIS HC A06/MF AO1
CSCL 01A

Pressure and spanwise load distributions on a first-generation
jet transport semispan model at a Mach number of 030 are
given for the basic wing and for configurations with an upper
winglet only, upper and lower winglets and a simple wing-tip
extension To simulate second-segment-chmb hft conditions
leading- and/or traiing-edge flaps were added to some configura-
tions Author

N78-20064*§ National Aeronautics and Space Administration
Langley Research Center Langley Station, Va
EFFECT OF WINGLETS ON A FIRST-GENERATION JET
TRANSPORT WING 1 LONGITUDINAL AERODYNAMIC
CHARACTERISTICS OF A SEMISPAN MODEL AT SUB-
SONIC SPEEDS
Peter F Jacobs, Stuart G Flechner and Lawrence C Montoya
Washington Jun 1977 50 p refs Prepared in cooperation
with NASA Dryden Flight Res Center -
(NASA-TN-D-8473 L-11354) Avall NTIS HC AO03/MF AO1
CSCL 01A

The effects of winglets and a simple wing-tip extension on
the aerodynamic forces and moments and the flow-field cross
flow velocity vectors behind the wing tip of a first generation
jet transport wing were investigated in the Langley 8-foot transonic
pressure tunnel using a semr-span model The test was conducted
at Mach numbers of 030, 070 075 078, and 080 At a
Mach number of 030 the configurations were tested with
combinations of leading- and trailing-edge flaps Author

N78-20065*§ National Aeronautics and Space Administration
Langley Research Center Langley Station, Va
EFFECT OF WINGLETS ON A FIRST-GENERATION JET
TRANSPORT WING 2: PRESSURE AND SPANWISE LOAD
DISTRIBUTIONS FOR A SEMISPAN MODEL AT HIGH
SUBSONIC SPEEDS
Lawrence C Montoya, Stuart G Flechner and Peter F Jacobs
Washington Jul 1977 211 p refs Prepared in cooperation
with NASA Dryden Flight Res Center
(NASA-TN-D-8474 L-11026) Avail NTIS HC A10/MF AO1
CSCL 01A

Pressure and spanwise load distnbutions on a first-generation
jet transport semispan model at high subsonic speeds are
presented for the basic wing and for configurations with an
upper winglet only upper and lower winglets, and a simple
wing-tip extension Selected data are discussed to show the
general trends and effects of the vanous configurations  Author
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N78-20067*§ Virgima Univ, Charlottesville Dept of Mechanical
and Aerospace Engineering
UNSTEADY LOADS DUE TO PROPULSIVE LIFT CONFIGU-
RATIONS PART A INVESTIGATION OF SCALING LAWS
Final Report
Jeffrey B Morton and John K Haviland Mar
refs
(Grant NGR-47-005-219-03)
(NASA-CR-156120, UVA/528095/MAE78/115-Pt-A)
NTIS HC A04/MF AO1 CSCL O1A

This study covered scaling laws, and pressure measurements
made to determine details of the large scale jet structure and
to venfy scaling laws by direct companson The basis of’
companson was a test facillity at NASA Langley in which a’
JT-15D exhausted over a boilerplater airfoll surface to reproduce
upper surface blowing conditions A quarter scale model was
built of this faciity using cold jets A comparison between full
scale and model pressure coefficient spectra presented as
functions of Strouhal numbers showed fair agreement however,
a shift of spectral peaks was noted This was not believed to
be due to Mach number or Reynolds number effects, but did
appear to be traceable to discrepancies in jet temperatures A
correction for jet temperature was then tned similar to one
used for far field noise prediction This was found to correct the
spectral peak discrepancy Author

1978 57 p

Avail

N78-20068*# Virgimia Univ Charlottesville Dept of Mechanical
and Aerospace Engineering
UNSTEADY LOADS DUE TO PROPULSIVE LIFT CONFIGU-
RATIONS PART B PRESSURE AND VELOCITY MEASURE-
MENTS IN A THREE DIMENSIONAL WALL JET
Final Report
G D Catalano, J B Morton and R R Humphns Mar 1978
34 p refs Sponsored In part by NSF
(Grant NGR-47-005-219-03)
(NASA-CR-156121 UVA/526033/MAE78/101-Pt-B
UVA/6528095/MAE78/115-Pt-B) Avall
HC A03/MF AO1 CSCL O1A

The effects of increasing the velocity ratio lambda sub
were explored The quantities measured include the width of
the mixing region the mean velocity field turbulent intensities
and time scales In addition wall and static pressure velocity
correlations and coherences are presented The velocity measure-
ments were made using a laser Doppler velocimeter with a
phase locked loop processor The fluctuating pressures were
monitored using condenser type microphones Author

NTIS

N78-20089*# Virginia Univ Charlottesville Dept of Mechanical
and Aerospace Engineering

UNSTEADY LOADS DUE TO PROPULSIVE LFT CONFIGU-
RATIONS PART C DEVELOPMENT OF EXPERIMENTAL
TECHNIQUES FOR INVESTIGATION OF UNSTEADY
PRESSURES BEHIND A COLD MODEL JET

J K Haviland and James C Schroeder Mar 1978 147 p
refs

{Grant NGR-47-005-219-03)

{(NASA-CR-156122 UVA/528095/MAE78/113-Pt-C) Avall

NTIS HC AO7/MF A0t CSCL O1A

As part of an overall study of the scaling laws for the
fluctuating pressures induced on the wings and flaps of STOL
arrcraft by jet engine impingement, an experimental investigation
was made of the near field fluctuating pressures behind a cold
circular jet both when 1t was free and when it was impinging
on a flat plate Mimature static pressure probes were developed
for measurements in the free jet and on the flat plate which
were connected by plastic tubing to 1/8 inch microphones and
acted as pressure transducers Using a digital correlator together
with an FFT program on the CDC 6400 computer, spectral
densities, relative amplitudes phase lags and coherences were
also obtained for the signals from pairs of these probes and
were used to calibrate these probes directly against microphones
This system of instrumentation was employed to obtain single
point rms and third octave surveys of the static pressures in
the free jet and on the surface of the plate Author
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N78-20070*§ Virgima Univ, Charlottesville Dept of Mechanical
and Aerospace Engineering

UNSTEADY LOADS DUE TO PROPULSIVE LIFT CONFIGU-
RATIONS PART C DEVELOPMENT OF EXPERIMENTAL
IMENTAL FACILITY FOR THE INVESTIGATION OF SCALING
EFFECTS ON PROPULSIVE LIFT CONFIGURATIONS

J K Havitand and Willam W Herling Mar 1978 112 p
refs

(Grant NGR-47-005-219-03)

(NASA-CR-156123, UVA/528095/MAE78/1 14-Pt-D)  Avail

NTIS HC AO6/MF AO1 CSCL O1A

The design and construction of an expenmental facility for
the investigation of scaling effects in propuisive hft configurations
are descnibed The facility was modeled after an existing full
size NASA faciity which consisted of a coaxial turbofan jet
engine with a rectangular nozzle in a blown surface configuration
The fiow field of the model facility was examined with and
without a simulated wing surface 1n place at several locations
downstream of the nozzle exit plane Emphasis was placed on
obtaining pressure measurements which were made with static
probes and surface pressure ports connected via plastic tubing
to condenser microphones for fluctuating measurements Several
pressure spectra were compared with those obtained from the
NASA faciity and were used n a prehiminary evaluation of
scaling laws Author

N78-20071*# National Aeronautics and Space Administration
Langley Research Center Langley Station Va
SUBSONIC LONGITUDINAL AND LATERAL-DIRECTIONAL
STATIC AERODYNAMIC CHARACTERISTICS OF A
GENERAL RESEARCH FIGHTER CONFIGURATION EM-
PLOYING A JET SHEET VORTEX GENERATOR
Jarrett K Huffman Charles H Fox, Jr and Henry Ziegler (Northrup
Corp) Jan 1978 189 p refs
(NASA-TM-74049) Avall NTIS HC AO9/MF AO1 CSCL O1A
A configuration concept for developing vortex Iift, which
replaces the physical wing strake with a jet sheet generated
fluid strake was investigated on a general research fighter model
The vertical and horizontal location of the jet sheet with respect
to the wing leading edge was studied over a momentum coefficient
range from O to 024 in the Langley 7- by 10-foot high speed
tunnel over 3 Mach number range from O3 to 08 The angle
of attack range studied was from -2 to 30 deg at sideshp angles
of O, -5, and 5 deg Test data are presented without analysis
Author

N78-20072*4 National Aeronautics and Space Administration
Langley Research Center Langley Station Va
TRANSONIC STATIC AND DYNAMIC STABILITY CHARAC-
TERISTICS OF A FINNED PROJECTILE CONFIGURATION
Richmond P Boyden Cuyler W Brooks Jr and Edwin E
Davenport Apr 1978 84 p refs
(NASA-TM-74058 L-11966) Avall NTIS HC AO5/MF AOt
CSCL 01A

Static and dynamic stability tests were made of a finned
projectile configuration with the aft-mounted fins arranged in a
cruciform pattern The tests were made at free stream Mach
numbers of 07 09, 11 and 12 in the Langley 8-foot
transonic pressure tunnel Some of the parameters measured
durning the tests were hft drag pitching moment, pitch damping,
and roll damping Configurations tested included the body with
undeflected fins, the body with various fin deflections for control
and the body with fins removed Theoretical estimates of the
stability denivatives were made for the fins on configuration

Author

N78-20073*# National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va

SUBSONIC LONGITUDINAL AND LATERAL-DIRECTIONAL
STATIC AERODYNAMIC CHARACTERISTICS FOR A
MODEL WITH SWEPT BACK AND SWEPT FORWARD
WINGS

Jarrett K Huffman and Charles H Fox, Jr
refs

(NASA-TM-74093) Availl NTIS HC A03/MF AO1

Feb 1978 43 p

CSCL 01A



A general research fighter mode! was tested in the Langley
7- by 10-foot high speed tunnel at a Mach number of 03
With a conventional empennage the model was tested with the
wing in a 60 deg swept back configuration and in a 32 deg
swept forward configuration The 32 deg swept forward
configuration was also tested with a strake Very hmited data
was obtained with a wing in a 50 deg swept back configuration
and a 7 deg swept forward configuration The angle of attack
range was from approximately -4 deg to 48 deg at sideslip
angles of O deg -5 deg. and 5 deg Author

N78-20074*# National Aeronautics and Space Administration
Langley Research Center Langley Station Va
ONSET OF CONDENSATION EFFECTS WITH A NACA
0012-84 AIRFOIL TESTED IN THE LANGLEY O 3-METER
CRYOGENIC TUNNEL
Robert M Hall Mar 1978 84 p refs
(NASA-TM-78666) Avail NTIS HC AO5/MF AO1 CSCL OtA
A 0137m aufoil was tested in a O 3m transomc cryogenic
tunnel at free stream Mach numbers of 075, 085, and 095
over 3 total pressure range from 12 to 50 atmospheres The
onset of condensation effects were found to correlate more with
the amount of supercooling in the free stream than it did with
the supercooling 1n the region of maximum local Mach number
over the airfoil Effects in the pressure distribution over the airfoil
were generaily seen to appear over its entire length at nearly
the same total temperature Both observations suggest the
possibilty of heterogeneous nucleation occurning in the free
stream The potential operational benefits of the supercooling
realized are presented in terms of increased Reynolds number
capability at a given tunnel total pressure reduced dnve fan
power if Reynolds number 1s held constant and reduced hquid
nitrogen consumption if Reynolds number i1s again constant
Depending on total pressure and free stream Mach number,
these three benefits are found to respectively vary from 7 to
19%. 11 to 25%, and 9 to 20% Author

N78-20076*# National Aeronautics and Space Administration
Langley Research Center, Langley Station Va
THEORETICAL ANALYSIS OF AERODYNAMIC CHARAC-
TERISTICS OF TWO HEUCOPTER ROTOR AIRFOILS
Charles E K Morns, Jr and Willam T Yeager Jr (USARTL
Hampton Va) Mar 1978 29 p refs
(NASA-TM-78680) Aval NTIS HC AO3/MF A0t CSCL 01A
An analytical study was conducted to predict the aerodynamic
charactenstics of two helicopter rotor airfoils Documentation of
the predictive process covers the development of empirical factors
used in conjunction with computer programs for airfoil analysis
Tables of hft, drag and pitching-moment coefficient for each
arfol were prepared for two dimensional, steady flow conditions
at Mach numbers from 03 to 09 and Reynolds numbers of
7.700.,000 to 23 000 000, respectively Author

N78-20076*} Boeing Commercial Airplane Co Seattle, Wash
A CRITICAL EVALUATION OF THE PREDICTIONS OF THE
NASA-LOCKHEED MULTIELEMENT AIRFOIL COMPUTER
PROGRAM Final Report, Jul. 1976 - Jan 1978
G W Brune and J W Manke Mar 1978 67 p refs
(Contract NAS1-14522)
{(NASA-CR-145322, D6-45100) Avail NTIS
HC A04/MF AO1 CSCL O1A

Theoretical predictions of several versions of the multielement
airfoil computer program are evaluated The computed results
are compared with expenmental high lift data of general aviation
airfoils with a single tralling edge flap and of airfoils with a
leading edge Rap and double slotted trailing edge flaps Theoreti-
cal and expenmental data include hft pitching moment profile
drag and surface pressure distnbutions, boundary layer integral
parameters skin friction coefficients and velocity profiles Author

N78-20077*# Boeing Commercial Airplane Co, Seattle Wash
AN IMPROVED VERSION OF THE NASA-LOCKHEED
MULTIELEMENT AIRFOIL ANALYSIS COMPUTER PRO-
GRAM Final Report
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N78-20080

G W Brune and J W Manke Mar 1978 204 p refs
{Contract NAS1-14522)
(NASA-CR-145323 D6-45099) Avail NTIS
HC A10/MF AO1 CSCL O1A

An improved version of the NASA-Lockheed computer
program for the analysis of multielement airfoils 1s described
The predictions of the program are evaluated by comparnson
with recent experimental high hft data including lift, pitching
moment profile drag and detaled distributions of surface
pressures and boundary layer parameters The results of the
evaluation show that the contract objectives of improving program
reliability and accuracy have been met Author

N78-20078*§# National Aeronautics and Space Administration
Langley Research Center Langley Station Va
SIMPLIFIED SONIC-BOOM PREDICTION
Harry W Carlson Mar 1978 50 p refs
(NASA-TP-1122, L-11794) Aval NTIS
CSCL 20A

Sonic boom overpressures and signature duration may be
predicted for the entire affected ground area for a wide varnety
of supersonic airplane configurations and spacecraft operating
at altitudes up to 76 km in level fight or iIn moderate chmbing
or descending flight paths The outlined procedure relies to a
great extent on the use of charts to provide generation and
propagation factors for use in relatively simple expressions for
signature calculation Computational requirements can be met
by hand-held scientific calculators or even by shde rules A
vaniety of correlations of predicted and measured sonic-boom
data for awplanes and spacecraft serve to demonstrate the
applicabiity of the simplified method Author

HC AO3/MF AO1

N78-20079*# National Aeronautics and Space Admimistration
Langley Research Center Langley Station Va
WIND-TUNNEL INVESTIGATION AT MACH NUMBERS
FROM 190 TO 2 86 OF A CANARD-CONTROLLED MISSILE
WITH RAM-AIR-JET SPOILER ROLL CONTROL
A B Blarr Jr Mar 1978 104 p refs
(NASA-TP-1124 L-11873) Aval NTIS HC AO06/MF AO1
CSCL 01A

The efficacy of using a ram-air-jet spoiler roll control device
on a typical canard-controlled missile configuration was investi-
gated For roll control comparisons, conventional aileron controls
on the tall fins were also tested The results indicate that the
roll control of the ram-air-jet spoiler tail fins at the highest
free-stream Mach number compared favorably with that of the
conventional 11-70 area-ratio tall fin allerons, each deftected
10 deg The roll control of the tail fin alerons decreased while
that of the ram-air-jet spoiler increased with free-stream Mach
number The addition of the ram-air-jet spoiler tail fins or
flow-through tip chord nacelles on the tail fins resulted in only
small changes 1n basic missile longitudinal stabiity The axial
force coefficient of the operating ram-air-jet spoiler is significantly
larger than that of conventional allerons and results primarly
from the total pressure behind a normal shock in front of the
nacelle inlets Author

N78-20080*# National Aeronautics and Space Administration
Lewis Research Center Cleveland, Ohio

EFFECT OF COOLING-HOLE GEOMETRY ON AERODYNAM-
IC PERFORMANCE OF A FILM-COOLED TURBINE VANE
TESTED WITH COLD AIR IN A TWO-DIMENSIONAL
CASCADE

John F Kiine Roy G Stabe and Thomas P Moffitt Mar 1978
49 p refs

(NASA-TP-1136, E-9174) Avail NTIS HC A03/MF AO1 CSCL
01A



N78-20081

The effect of the orientation and cooling-hole size on
turbine-vane aerodynamic losses was evaluated The contnbution
of individual vahe regions to the overall effect was also
mmvestigated Test configurations were based upon a representative
configuration having 45 spanwise rows of holes spaced about
the entire vane profile Nominal hole diameters of 0 0254 and
00356 cm and nommal hole orientations of 35 deg 45 deg
and 55 deg from the local vane surface and O deg 45 deg
and 90 deg from the main-stream flow direction were investigated
Flow conditions and aerodynamic losses were determined by
vane-exit surveys of total pressure static pressure, and flow
angle Author

N78-20081*§ National Aeronautics and Space Administration
Langley Research Center Langley Station Va
EFFECT OF WINGLETS ON A FIRST-GENERATION JET
TRANSPORT WING 5 STABILTY CHARACTERISTICS
OF A FULL-SPAN WING WITH A GENERALIZED FUSELAGE
AT HIGH SUBSONIC SPEEDS
Peter F Jacobs Mar 1978 71 p refs
(NASA-TP-1163 L-11982) Aval NTIS HC A04/MF A01
CSCL 01A

The effects of winglets on the static aerodynamic stabiity
characternstics of a KC- 135A jet transport model at high subsonic
speeds are presented The investigation was conducted in the
Langley 8 foot transonic pressure tunnel using 0 035-scale wing
panels mounted on a generalized research fuselage Data were
taken over a Mach number range from 050 to 095 at angles
of attack ranging from -12 deg to 20 deg and sideslip angles
of O deg 5 deg and -5 deg The model was tested at two
Reynolds number ranges to achieve a wide angle of attack range
and to determine the effect of Reynolds number on stability
Results indicate that adding the winglets to the basic wing
configuration produces small increases in both lateral and
longitudinal aerodynamic stability and that the model stabihity
ncreases shghtly with Reynolds number The winglets do increase
the wing bending moments shghtly but the buffet onset
charactenstics of the model are not affected by the winglets

Author

N78-20083# Auburn Univ Ala Dept of Aerospace
Engineenng
ANALYSIS AND COMPARISON OF SEVERAL METHODS
FOR COMPUTING AERODYNAMIC COMPRESSIBILITY
AND INTERFERENCE EFFECTS UP TO CRITICAL MACH
NUMBERS Final Report
Fred W Martin James Purwis John E Burkhalter and Brent D
Martin Eghn AFB Fla AFAL Sep 1977 62 p refs
(Contract FO8635-77-C-0002)
{AD-A050267 AFATL-TR-77-112) Avail NTIS
HC AO04/MF AO1 CSCL 20/4

Analytical approaches are considered which might be used
to improve and extend current aerodynamic analysis to include
the compressibility effects up to and including cnitical Mach
numbers The Rayleigh-Janzen solution 1s considered for both
small disturbance and exact potential flows A simple numerical
method 1s presented and compared with both experimental resuits
and the results of other analytical methods for potential flow

Author (GRA)

N78-20088§ Avco Systems Div  Wilmington Mass
HYPERSONIC HEAT TRANSFER TEST PROGRAM IN THE
VKI LONGSHOT FACILITY Final Report, 1 Nov 1976 -
31 Oct 1977
V DiCnstina 21 Dec 1977 33 p
{Contract F49620-77-C-0035 Grant AFOSR-2842-76)
(AD-A050295 AVSD-0393-77-CR AFOSR-78-0111TR) Avail
NTIS HC AO3/MF AO1 CSCL 20/4

The purpose of these tests was to measure local pressure
and heat transfer distributions on an ogive body configuration
over a range of Mach number and Reynolds number conditions
Both smooth and rough body data were obtained at three degrees
angle of attack Author (GRA)
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N78-20087# Naval Ship Research and Development Center
Bethesda Md  Awiation and Surface Effects Dept
ANALYSIS OF EMPIRICALLY DETERMINED AERODYNAM-
IC AND RAM COEFFICIENTS FOR A POWER-AUGMENTED-
RAM WING-IN-GROUND EFFECT Fina! Report, Jun - Oct
1977
David G Rousseau Oct 1977 22 p refs
{AD-A049636, DTNSRDC/ASED-396) Avail NTIS
HC A02/MF AO01 CSCL 01/3

With the advent of a theory for power-augmented-ram
wing-in-ground-effect vehicle performance there 1s a need for
detalled companson with test data This report presents a
comparnson of test data with theory in particular the determina-
tion of the effects of changes in vehicle geometry and cruising
height on fight performance Good correlation between theory
and experiment has been achieved for lift and pitching moment
and correlation with drag 1s promising for some geometries

Author (GRA)

N78-20088# Toronto Unmwv (Ontario)
Studies
RESEARCH ON VARIOUS ASPECTS OF ATMOSPHERIC
FLIGHT Final Technical Report, 1971 - 1976
J H Deleeuw and L D Reid Nov 1976 35 p refs
{Grant AF-AFOSR-2091-71)
(AD-A033681, AFOSR-76-1422TR) Avail NTIS
HC A03/MF AO1 CSCL 04/1

This research has studied aerodynamic problems in upper
atmospheric fight and the disturbed flight of aircraft due to low
level turbulence dunng the approach phase Individual project
summanes include (1) Calculations have been made for low
speed sphere drag In transition flow, experniments confirm the
theoretical predictions (2) An electron beam Doppler profile
apparatus has been used to delineate the shape of the distnbution
function in a heat transfer problem indicating its progressive
nonequilibrium nature as the degree of rarefaction increased
(3) An electron beam fluorescence instrument has been designed
for rocketborne use to measure upper atmospheric concentrations
of nitrogen, molecular oxygen atomic oxygen, rotational and
vibrational temperatures a number of launches have been made
on Black Brant rockets from Fort Churchill {AD 033 680) (4)
A laser-Doppler instrument has been constructed and checked
out as a means of remotely measunng turbulence in the
atmosphernc boundary layer, and {5) Wind tunnel measurements
in a controlled turbulent shear flow have been made along
representative fight paths for STOL vehicles to provide an input
to predict dispersions of the landing point GRA

Inst for Aerospace

N78-20091# Impenal Coll of Science and Technology London
(England) Dept of Aeronautics
ENGINEERING CALCULATION METHODS FOR TUR-
BULENT FLOW, VOLUME 1
P Bradshaw, T Cebeci (Douglas Aircraft Comp Long Beach
Calf) and J H Whitelaw Sep 1977 123 p refs 3 Vol
(IC-Aero-77-102-Vol-1) Avail NTIS HC A06/MF AO1
Lecture notes for a short post-experience course held in
October 1977 are presented The 16 lectures are intended as a
general review of the state-of-the-art of designers and research
workers in agerospace mechanical and civil engineening and the
environmental sciences The lectures consider turbulence
phenomena exact equations empirical turbulence models
numerical procedures and applications The 5 lectures n this
volume following an introduction, deal with conservation
equations and boundary conditions for 2-D incompressible flow
zero-equation, 2-equation stress models, stress-equation modeling
and scalar models, introductory numerical methods for thin shear
layer equations and their boundary and intial conditions and
inviscid/viscid interactions Author (ESA}

N78-20092# Impenal Coll of Science and Technology. London
(England) Dept of Aeronautics

ENGINEERING CALCULATION METHODS FOR TUR-
BULENT FLOW, VOLUME 2

P Bradshaw T Cebeci {Douglas Aircraft Comp Long Beach
Cahf) and J H Whitelaw Sep 1977 104 p refs 3 Vol
(IC-Aero-77-102-Vol-2) Avail NTIS HC AO06/MF AQ1



Lecture notes for a short post-experience course held in
October 1977 are presented The 16 lectures are intended as a
general review of the state-of-the-art of designers and research
workers in aerospace, mechanical and civil engineerning, and the
environmental sciences The lectures consider turbulence
phenomena exact equations empirical turbulence models
numerncal procedures, and applications In this volume 6 lectures
are collected on corner flows and slender shear layers recirculating
flows, laser-Doppler anemometry, hot-wire anemometry standard
boundary layer problems for externai 2-D and axisymmetric flows,
and inverse boundary layer problems Author (ESA)

N78-20093# Impenal Coll of Science and Technology London
(England) Dept of Aeronautics
ENGINEERING CALCULATION METHODS FOR TUR-
BULENT FLOW, VOLUME 3
P Bradshaw, T Cebeci (Douglas Asrcraft Comp, Long Beach
Calf), and J H Whitelaw Sep 1977 100 p refs 3 Vol
(IC-Aero-77-102-Vol-3) Avall NTIS HC A0S/MF AO1

Lecture notes for a short post-experience course held in
October 1977 are presented The 16 lectures are intended as a
general review of the state-of-the-art of designers and research
workers in aerospace, mechanical and civil engineenng, and the
environmental sciences The lectures consider turbulence
phenomena exact equations empirical turbulence models
numernical procedures and applications In this volume 4 lectures
are presented on calculation of 2-D unsteady and 3-D steady
flows stabihity and transition turbomachinery, and combustion

Author (ESA)

N78-20094*# American Airlines Inc, Tulsa Okla
and Engineenng Center
A NEW METHOD FOR ESTIMATING CURRENT AND
FUTURE TRANSPORT AIRCRAFT OPERATING ECONOM-
iICS Contractor Report, Jan. 1976 - Oct 1977
Mar 1978 278 p refs Revised
{Contract NAS1-14284)
(NASA-CR-145190, D6-42877-Rev) Avail NTIS
HC A13/MF AO1 CSCL 05C

A methodology was developed by which the operating cost
associated with vanations n aircraft design and technology
characternstics can be assessed The assessment method produced
a base line estimate of the operating cost elements relating to
such design specification features as seat capacity avionic
equipment design range and design definition features such as
maximum takeoff gross weight and number of engines The
methodology was applied to assess the operating cost of one
potential future advanced technology transport aircraft An analysis
was mncluded to show the relative sensitivity of the operating
cost to design parameters Author

Matntenance

N78-20095§# Air Force Civil Engineenng Center Tyndall AFB
Fla

AN EVALUATION OF THE BIRD/AIRCRAFT STRIKE
HAZARD, MALMSTROM AFB, MONTANA

Larry T Clark and Richard D Smedley, Jr Sep 1977 21 p

refs
(AD-A049637 AFCEC-M-9-77) Avail NTIS
HC AO02/MF AO1 CSCL 01/2

The bird/aircraft stnke hazard (BASH) at Malmstrom Aur
Force Base, Montana, was surveyed durning the pernod 26
August-2 September 1977 Special emphasis was placed on local
gull activities which contribute significantly to the bird strike
potential Recommendations aimed at reducing the airfield bird
strike potenual are part of this report Author (GRA)

N78-20096# Air Force Inst of Tech. Wright-Patterson AF8
Ohio  Graduate Education Div

AN ECONOMIC ANALYSIS OF A GOVERNMENT SPON-
SORED, COMMERCIAL CONVERTIBLE AIRCRAFT
M S Thesis

Robert J Morgan and Stanley L Mead Sep 1977 236 p
refs
(AD-A047633
HC A11/MF AO1

AFIT-LSSR-21-778} Avall NTIS
CSCL 01/3
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N78-20100

The purpose of the study was to examine the time interval
and associated discounted program costs of a government
sponsored convertible aircraft Through the use of a computer
model, the researchers examined the relationship of deflated Gross
National Product growth, historical awr commerce trends and
simulated changes in the composition of the US air carner
fleet resulting from the demand for air transportation Further,
the study examined the impact of wide-bodied atscraft lower
hold cargo capability on attaiming 100 wide-bodied cargo capable
aircraft by 1990 as well as reimbursement by airlines for instial
government sponsorship costs when convertible aircraft are
transitioned to a freighter mode GRA

N78-20098*j National Aeronautics and Space Administration
Ames Research Center Moffett Fieid Calif
FUGHT TEST RESULTS OF THE STRAPDOWN HEXAD
INERTIAL REFERENCE UNIT (SIRU) VOLUME 3- AP-
PENDICES A-G
Ronald J Hruby and Wilham S§ Bjorkman {Analytical Mechanics
Associates inc Mountain View Cahf) Jul 1977 104 p
(NASA-TM-73224 A-6974) Avail NTIS HC AQ6/MF AO01
CscCL 17¢

Results of fight tests of the Strapdown inertial Reference Unit
(SIRU) navigation system are presented The fault tolerant SIRU
navigation system features a redundant inertial sensor unit and
dual computers System software provides for detection and
isolation of inertial sensor fallures and continued operation in
the event of faillures Flight test results include assessments of
the systems nawvigational performance and fault tolerance
Selected facets of the fiight tests are also described in detail
and include some of the following (1) fight test plans and
ground track plots (2) navigation residual plots (3) effects of
approximations in navigation algonthms (4) vibration spectrum
of the CV-340 aircraft, and (5) modification of the statistical
FDICR algorithm parameters for the fight environment  Author

N78-20099¢#
Annapolis Md
THE IMPACT OF A PROPOSED ACTIVE BCAS ON ATCRBS
PERFORMANCE IN THE WASHINGTON, D C, 1981
ENVIRONMENT Final Report
Norman Theberge (ITT Res Inst Annapolis)
(Contract DOT-FA70WAI-175)
(AD-A048583/6, ECAC-PR-77-037, FAA-RD-77-140) Avall
NTIS HC AO3/MF AO1 CSCL 17/7

A computer model of the proposed active Beacon .Collision
Avoidance System (BCAS) was developed to investigate the
impact of BCAS on the Air Traffic Control Radar Beacon System
(ATCRBS) ground system Predictions were made for the early
1981 Washington D C environment Two ground environments
were simulated, an all-ATCRBS environment and a 25%/75%
Discrete Address Beacon System {DABS)/ATCRBS mix Airborne
fruit rates and the effect of BCAS/DABS mode power program-
ming on interference were also predicted Author

Electromagnetic Compatibility Analysis Center

Sep 1977 49 p

N78-20100*# Ohio Unwv
Center
STAND-ALONE DEVELOPMENT SYSTEM USING A KiM-1
MICROCOMPUTER MODULE
James D Nickum Mar 1978 13 p refs
(Grant NGR-36-009-017)
{NASA-CR-156067, NASA-TM-56) Avall NTIS
HC A02/MF AO1 CSCL 17G

A small microprocessor-based system designed to contain
all or most of the interface hardware designed to be easy to
access and modify the hardware to be capable of being strapped
to the seat of a small general aviation aircraft, and to be
independent of the aircraft power system ts descnbed The system
1s used to develop a low cost Loran C sensor processor but is
designed such that the Loran interface boards may be removed
and other hardware interfaces inserted into the same connectors
This flexibility 1s achieved through memory-mapping techniques
into the microprocessor Author

Athens Avionics Engineering



N78-20101

N78-20101#
Annapolis Md
INTERFERENCE ANALYSIS BETWEEN TRSB MICROWAVE
LANDING SYSTEM AND ADJACENT C-BAND RADARS
Final Report
Ved Nanda (ITT Res Inst Annapolis) Jan 1978 66 p
{Contracts DOT-FA70WAI-175 F19628-76-C-0017 AF Proj
649E)
(AD-A049882 ECAC-PR-76-004 FAA-RD-77-110)
NTIS HC A04/MF AO1 CSCL 01/5

The electromagnetic compatibility between the Time Refer-
ence Scanning Beam (TRSB) Microwave Landing System (MLS)
and adjacent C-band radar systems is investigated Distance
constraints required for compatible operation between these
systems were established for the three proposed MLS plans of
frequency assignment Author

Electromagnetic Compatibility Analysis Center

Avail

N78-20102*§ Boeing Commercial Airplane Co Seattle Wash
COCKPIT DISPLAYED TRAFFIC INFORMATION STUDY,
PART 2
Sep 1977 250 p refs Sponsored in part by FAA
{Contract NAS1-13267)
{NASA-CR-156115 AD-A049870 D6-42968-Pt-2
FAA-EM-77-18-Pt-2) Avail NTIS HC A11/MF AO1
01/5

The planning base for conducting a flight test evaluation of
an Electronic Honizontal Situation Indicator (EHSI) incorporating
the position of other air traffic as denved from ground sensors
was provided A system concept for an airborne information
display utihzing ground derived ATC and ATC related information
was defined and an outline of a simulation and fiight test program
which includes the NASA 515 aircraft the Langley Research
Center traffic simulation and other aircraft and simulations were
prepared Testing in a busy terminal area was also planned

Author

CSCL

N78-20103# Technische Universitaet, Brunswick
Germany)  Sonderforschungsbereich 58 Flugfuehrung
AIR TRAFFIC SAFETY IN THE AIRPORT NEAR RANGE
[BEITRAEGE ZUR VERKEHRSSICHERUNG IM FLUGHAFEN-
NAHBEREICH]
Mar 1977 106 p refs In GERMAN
(TUBS/SFB58/M4) Avail NTIS HC A06/MF AO1

Topics in the field of airport near range air traffic safety are
presented The computenzed simulation of a fight safety
system for the near range i1s discussed, covering air traffic,
control, navigation and collision avoidance The design of a
frequency synthesizer for a quartz oscillator, to provide an onboard
frequency standard in a time-synchronous collision avoidance
system 1s reported A model 1s descnbed which was developed
for representing the statistical selection and distance measurement
process in the nonsynchronous SECANT collision avoidance
system

(West

N78-20104 Technische Universitaet Brunswick (West Germany)
SIMULATION AND DEVELOPMENT POSSIBILITIES OF THE
MANUAL CONTROL CONCEPT IN THE NEAR RANGE AND
CONTROL ZONE [UEBER DIE SIMULATION UND DIE
ENTWICKLUNGSMOEGLICHKEITEN DES MANUELLEN
KONTROLLKONZEPTES IN NAHVERKERHSBEREICH UND
KONTROLLZONE]

D B8runner /n its A Traffic Safety in the Airport Near Range
Mar 1977 p 3-22 refs In GERMAN

Avail NTIS HC A06/MF AO1

Possibtlities for improving flight safety in the near range by
a stepwise tighter combination of flight safety control, navigation,
and collision avoidance were investigated The current short
range traffic was reproduced by simulation of air space structure
air tratfic, and manual control The effects of some control
measures were examined and a system concept for safety and
guidance of air traffic was developed The simulation comprises,
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as an essential part a collision protection system integrated
into the flight safety system This system autonomously recognizes
colhision hazards and calculates avoidance maneuvers taking nto
account the flight safety situation occurring ESA

N78-20105 Technische Universitaet, Brunswick (West Germany)
PROGRAM FOR SIMULATION OF AIR TRAFFIC AND AIR
SPACE STRUCTURE OF THE FRANKFURT NEAR RANGE,
A PLANNING CONTROL AND A COLLISION AVOIDANCE
SYSTEM WITH SITUATION DEPENDENT AVOIDANCE
MANEUVERS [PROGRAMM ZUR SIMULATION DES
LUFTVERKEHRS UND DER LUFTRAUMSTRUKTUR DES
NAHBEREICHES FRANKFURT, EINER PLANUNGSKON-
TROLLE UND EINES KOLUSIONSSCHUTZSYSTEMS MIT
SITUATIONSBEDINGTEN AUSWEICHMANOEVER]

D Brunner /n sts Arr Traffic Safety in the Airport Near Range
Mar 1977 p 23-53 In GERMAN

Avall NTIS HC A06/MF ADY

The computenzed simulation of a flight safety system in an
arport near range I1s discussed The underlying concept is based
on the present manual flight safety control of the intensively
used Frankfurt near range and compnses further developments
combining intricate control navigation and colhision avoidance
The arir traffic simulation covers both simulation of traffic in the
near range and components of the fiight safety system mentioned
The Frankfurt near range arr space was selected in order to
permit comparison of real traffic with that simulated ESA

N78-20108 Technische Universitaet Brunswick {(West Germany)
DEVELOPMENT OF A BINARY FREQUENCY SYNTHESIS
AS CONTROL ELEMENT FOR FREQUENCY CORRECTION
IN TIME-SYNCHRONOUS COLLISION SYSTEMS WITHOUT
ONBOARD ATOMIC FREQUENCY STANDARD AVOIDANCE
[ENTWICKLUNG EINER BINAEREN FREQUENZSYNTHESE
ALS STELLGUED ZUR FREQUENZKORREKTUR IN ZEIT-
SYNCHRONEN KOLLISIONSSCHUTZSYSTEMEN OMHNE
ATOMFREQUENZNORMAL AN BORD]

P Plumeyer /n 1ts Air Traffic Safety in the Airport Near Range
Mar 1977 p 54-70 in GERMAN

Availl NTIS HC A06/MF AO1
The design of a frequency synthesizer for a quartz oscillator
1S reported to provide an onboard frequency standard i a
time-synchronous collision avoidance system The frequency
synthesis 1s binary controlled and allows correction of the quartz
frequency The synthesis circuit satisfres two conditions high
spectral cleanliness of the output signal, and a fast response for
commutation of the correction signal The combination of these
conditions was facilitated by the elaboration of optimal frequency
plans for the indwvidual circuit stages, allowing separation of
signal and noise bounds by using relatively broadband filters
ESA

N78-20107 Technische Universitaet, Brunswick {(West Germany)
DESIGN OF A COLLISION AVOIDANCE SYSTEM MODEL
WITH STATISTICAL INTERROGATION [AUFBAU EINES
MODELLS EINES KOLLISIONSSCHUTZSYSTEMS MIT
STATISTISCHER ABFRAGE]
P Form, P Plumeyer and H-R Boecker /n s Aiwr Traffic
Safety in the Awport Near Range Mar 1877 p 71-103 In
GERMAN
Availl NTIS HC A0O6/MF AO1

A model was developed to represent the statistical selec-
ton and distance measurement processes (n the nonsynchronous
SECANT collision avoidances system The relation, between tratfic
density, warning time, and response range are analyzed The
effect of two correlation modes on interference pulse rates Is
demonstrated A caiculation i1s presented of the statistical
processes 1n the correlators, the most important resuit of which
1s the determination of the distribution function for readings of
the correlator counters ESA



N78-20108*# National Aeronautics and Space Administration
Langley Research Center Langley Station Va
TECHNICAL AND ECONOMIC EVALUATION OF AD-
VANCED AIR CARGO SYSTEMS
Allen H Whitehead, Jr Feb 1978 38 p refs Presented at
Forum on Airfreight Contnbution in Secunng Markets Abroad
Aegroport de Pans, France, 17-18 Nov 1977
(NASA-TM-78672) Availl NTIS HC AO3/MF AO1 CSCL 01C
The current ar cargo environment and the relevance of
advanced technology aircraft in enhancing the efficiency of the
1990 air cargo system are discussed NASA prehliminary design
studies are shown to indicate significant potential gains in aircraft
efficiency and operational economics for future freighter concepts
Required research and technology elements are outhined to develop
a better base for evaluating advanced design concepts Current
studies of the market operation are reviewed which will develop
design critena for a future dedicated cargo transport Design
features desirable in an ali-freighter design are reviewed
NASA-sponsored studies of large, distnibuted-load freighters are
reviewed and these designs are compared to current wide-body
arrcraft These concepts vary in gross takeoff weight from 06 Gg
(one million Ibs) to 15 Gg (three million Ibs ) and are found to
exhibit economic advantages over conventional design concepts
Author

N78-20109*# Michigan Univ, Ann Arbor
Engineering
AEROELASTIC ANALYSIS AND GROUND VIBRATION
SURVEY OF THE NASA, GRUMMAN AMERICAN YANKEE
MODIFIED FOR SPIN TESTING Final Report. 7 Aug.
1975 - 30 Jun. 1977
Richard A Kroeger Sep 1977 263 p refs
(Grant NsG-1229)
{NASA-CR-156119) Availl
01C

A complete ground wvibration and aeroelastic analysis was
made of a modified version of the Grumman American Yankee
The aircraft had been modified for four empennage configurations
a wing boom was added. a spin chute installed and provisions
included for large masses in the wing tip to vary the lateral and
directional inertia  Other minor changes were made which have
much less influence on the flutter and vibrations Neither static
divergence nor aleron reversal was considered since the wing
structure was not sufficiently changed to affect its static
aeroelastic qualities The aircraft was found to be free from
flutter in all of the normal modes explored in the ground shake
test The analysis demonstrated freedom from flutter up to 214
miles per hour Author

Dept of Aerospace

NTIS HC A12/MF A0t CSCL

N78-20110*§ Kansas Univ Center for Research, Inc, Lawrence
A STUDY OF LOW-COST RELIABLE ACTUATORS FOR
LIGHT AIRCRAFT PART A CHAPTERS 1-8 Final Report,
15 Jun 1977 - 156 Mar 1978
Han Eysink and Mark Rice Apr 1978 162 p refs 2 Vol
(Grant NsG-1421)
(NASA-CR-156142) Avall
01C

An analysis involving electro-mechanical, electro-pneumatic,
and electro-hydraulic actuators was performed to study which
are compatible for use in the primary and secondary flight controls
of a single engine hight aircraft Actuator charactenstics under
investigation include cost rehability weight force volumetnc
requirements, power requirements, response charactenstics and
heat accumulation charactenstics The basic types of actuators
were compared for performance charactenstics in positiomng a
controf surface mode! and then were mathematically evaluated
in an aircraft to get the closed loop dynamic response characters-
tics Conclusions were made as to the suitability of each actuator
type for use in an aircraft Author

NTIS HC AO8/MF AO1 CSCL

N7§-20111‘// Kansas Univ Center for Research, Inc, Lawrence
A STUDY OF LOW-COST RELIABLE ACTUATORS FOR
LIGHT AIRCRAFT PART B: APPENDICES Final Report
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N78-20114

Han Eysink and Mark Rice Apr 1978 165 p refs 2 Vol
(Grant NsG-1421)
(NASA-CR-156143, KU-FRL-351-Pt-B) Avail NTIS
HC AO08/MF AO1 CSCL 01C

Computer programs wrtten in FORTRAN are given for time
response calculations on pneumatic and hnear hydraulic actuators
The programs are self-explanatory with comment statements
Program output is also included Author

N78-20112%§ Boeing Commercial Airplane Co. Seattle, Wash
Preliminary Design Dept
STUDY OF ADVANCED COMPOSITE STRUCTURAL
DESIGN CONCEPTS FOR AN ARROW WING SUPERSONIC
CRUISE CONFIGURATION, TASK 3 Final Report
Jan 1978 381 p refs
(Contract NAS1-12287)
(NASA-CR-145192, D6-42438-4) Avall NTIS
HC A17/MF AO1 CSCL 01C

A structural design study was conducted to assess the relative
ments of structural concepts using advanced composite materals
for an advanced supersonic aircraft cruising at Mach 27 The
configuratton and structural arrangement developed during
Task | and 1l of the study was used as the baseline configuration
Allowable stresses and strains were established for boron and
advanced graphite fibers based on projected fiber properties
availlable in the next decade Structural concepts were designed
and analyzed using graphite polyimide and boron polyimide,
applied to stiffened panels and conventional sandwich panels
The conventional sandwich panels were selected as the structural
concept to be used on the wing structure The upper and lower
surface panels of the Task | arrow wing were redesigned using
high-strength graphite polyimide sandwich panels over the
titanium spars and rbs The ATLAS computer system was used
as the basis for stress analysis and resizing the surface panels
using the loads from the Task I} study without adjustment for
change in aeroelastic deformation The flutter analysis indicated
a decrease n the flutter speed compared to the baseline titamum
wing design The flutter analysis tndicated a decrease in the
flutter speed compared to the baseline titanium wing design
The flutter speed was increased to that of the titanium wing,
with a weight penalty less than that of the metallic arplane

Author

N78-20113%§ National Aeronautics and Space Administration
Ames Research Center, Moffett Field, Cahf
A SIMPLE METHOD FOR ESTIMATING MINIMUM AUTO-
ROTATIVE DESCENT RATE OF SINGLE ROTOR HELICOP-
TERS
Peter D Talbot and Laurel G Schroers (Army R & T Labs
Moffett Field Calif) Mar 1978 17 p refs
(NASA-TM-78452, A-7134) Aval NTIS HC A02/MF AO1
CsCL 01C

Flight test results of minimum autorotative descent rate are
compared with calculations based on the mintimum power required
for steady level fight Empirical correction factors are denved
that account for differences in energy dissipation between these
two fight condittons A method s also presented for estimating
the minimum power coefficient for level flight for any helicopter
for use in the empirical estmation procedure of autorotative
descent rate Author

N78-20114*%§ National Aeronautics and Space Administration
Hugh L. Dryden Flight Research Center Edwards Calif
DEVELOPMENT OF SYSTEMS AND TECHNIQUES FOR
LANDING AN AIRCRAFT USING ONBOARD TELEVISION
Shu W Gee Peter C Carr, Willam R Winter, and John A
Manke Feb 1978 24 p refs
(NASA-TP-1171 H-973) Aval NTIS HC A02/MF AO1
o1C

A flight program was conducted to develop a landing
technique with which a pilot could consistently and safely land
a remotely piloted research vehicle (RPRV) without outside visual
reference except through television Otherwise, instrumentation
was standard Such factors as the selection of video parameters,
the pilot s understanding of the television presentation, the pilot’s

CSCL



N78-201156

ground cockpit environment, and the operational procedures for
landing were considered About 30 landings were necessary for
a pitot to become sufficiently famihar and competent with the
test arrcraft to make powered approaches and landings with
outside visual references only through television When steep
approaches and landings were made by remote control the pilots
workload was extremely high The test aircraft was used as a
simulator for the F-15 RPRV, and as such was considered to
be essential to the success of landing the F-15 RPRV  Author

N78-201156%§ National Aeronautics and Space Administration
Langley Research Center, Langley Station Va
GROUND DISTANCE COVERED DURING AIRBORNE
HORIZONTAL DECELERATION OF AN AIRPLANE
Wiliam H Phillips Apr 1978 13 p refs
(NASA-TP-1157 L-12008) Aval NTIS HC A02/MF AO1
CSCL 01C

The distance an airplane floats with respect to the ground
dunng deceleration at constant aititude is analyzed taking Into
account the effects of a constant wind By use of suitable
nondimensionalizing parameters data applicable to all airplanes
are presented by means of a single family of curves Author

N78-20118*§ Boeing Commercial Airplane Co Seattle, Wash
STUDY OF ADVANCED COMPOSITE STRUCTURAL
DESIGN CONCEPTS FOR AN ARROW WING SUPERSONIC
CRUISE CONFIGURATION Final Report
M J Turner and D L Grande Apr, 1978 122 p refs
(Contract NAS1-12287)
(NASA-CR-2825, D6-42438-5) Aval NTIS HC A06/MF AO1
CSCL 01C

Based on estimated graphite and boron fiber properties,
allowable stresses and strains were established for advanced
composite matenals Stiffened pane! and conventional sandwich
panel concepts were designed and analyzed using graphite/
polytmide and boron/polwmude matenals The conventiona!l
sandwich panel was elected as the structural concept for the
modified wing structure Upper and lower surface panels of the
arrow wing structure were then redesigned, using high strength
graphite/polyimide sandwich panels retaining the titantum spars
and nbs from the prior study The ATLAS integrated analysis
and design system was used for stress analysis and automated
resizing of surface panels Flutter analysis of the hybrnd struc-
ture showed a significant decrease n flutter speed relative to
the titanlum wing design The flutter speed was increased to
that of the titanium design by selective increase in laminate
thickness and by using graphite fibers with properties intermed:-
ate between high strength and high modulus values Author

N78-20117*}# McDonnell-Douglas Corp St Louis, Mo
THERMAL DESIGN FOR AREAS OF INTERFERENCE
HEATING ON ACTIVELY COOLED HYPERSONIC AIRCRAFT
Final Report
R L Hernng and J E Stone Jan 1978 168 p refs
(Contract NAS1-14140)
(NASA-CR-2828) Avall NTIS HC AO8/MF AO1 CSCL 01C
Numerous actively cooled panel design alternatives for
application 1in regions on high speed aircraft that are subject to
interference heating effects were studied Candidate design
concepts were evaluated using mass producibility rehability and
mspectability/ maintainabiity as figures of mertt Three design
approaches were identified as supenor within certain regimes of
the matnx of design heating conditions considered Only minor
modifications to basic actively cooled panel design are required
to withstand minor interference heating effects Designs
incorporating internally finned coolant tubes to augment heat
transfer are recommended for moderate design heating conditions
At severe heating conditions an nsulated panel concept Is
required Author

N78-20118%§# Douglas Aircraft Co Inc Long Beach, Cahf
EXPANSION OF FLIGHT SIMULATOR CAPABILITY FOR
STUDY AND SOLUTION OF AIRCRAFT DIRECTIONAL
CONTROL PROBLEMS ON RUNWAYS Final Report
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G W Kibbee Apr 1978 106 p refs
(Contract NAS1-13981)
(NASA-CR-2970 MDC-J7727) Avall NTIS HC AO6/MF AO1
CSCL 01C

The development, evaluation, and evaluation results of a
DC-9-10 runway directional control simulator are described An
existing wide bodied flight simulator was modified to this aircraft
configuration The simulator was structured to use either of two
antiskid simulations (1) an analog mechamization that used
aircraft hardware, or (2} a digital software simulation After the
simulation was developed it was evaluated by 14 pilots who
made 818 simulated flights These evaluations involved landings
rejected takeoffs and vanous ground maneuvers Qualitatively
most pilots evaluated the simulator as realistic with good potential
especially for pilot training for adverse runway conditions Author

N78-20119§ Air Force Flight Dynamics Lab, Wnght-Patterson
AFB, Ohio
PRESSURE CYCLING FATIGUE TESTS OF F-111 CREW
MODULE GLASS TRANSPARENCIES Final Report, 1 Jun
1969 - 1 Jun 1971
George R Holderby Mar 1977 49 p
(AD-AD49625 AFFDL-TR-77-12) Avail NTIS
HC A03/MF AO1 CSCL 01/3

The F-111 Crew Module Transparencies Fatigue Test Program
was nitiated to resolve questions on the effects of complete
pressure reversals combined with thermal cycling on the fatigue
Iife of the transparencies A ship-set of transparencies was
mounted 1n a crew escape module and subjected to a simulated
fight heating, cooling and pressure environment The test
specimens successfully completed four lifetimes of testing and
had residual static strength n excess of the design ultimate
load of the escape module An ambient temperature fatigue test
was added to the program to investigate the propagation
characternstics of debonded areas in the transparency edge
members which were occurring in service A ship-set of
transparencies with debonded areas large enough to require
replacement under applicable technical orders was mounted in
an escape module and subjected to simulated subsonic flight
usage The test specimens successfully completed four life times
of testing with no faillures of the glass and only very smail
growth of some of the debonded areas Author (GRA)

N78-20120# Brooks and Perkins Inc Livoma Mich
GONDOLA SYSTEM FOR HELICOPTER TRANSPORT OF
EXTERNAL CARGO Final Report, Nov 1976 - Jun 1977
Sep 1977 41 p refs
{Contract DAAJ02-76-C-0007)
{AD-A047560, USAAMRDL-TR-77-28} Avail NTIS
HC AO3/MF AO1 CSCL 15/5

This report covers the design the development and the
static testing of 8x8x10- and 20-foot gondolas The technical
feasibihty and performance data provided will permit further study
of the transportation of these systems by helicopter The maximum
gross weights of the 10- and 20-foot unmits are 15,000 and
30000 pounds respectively The structure has a ngid porous
floor. an open superstructure and ISO corner fittings It 1s designed
to be acquired and released by container handling devices or
handled by forklifts The gondola system is intermodal and consists
of a basic center unit (8x8x20 feet } and two end units
(8x8x10 feet) that are all modules that can be coupled to
make 8x8x40-foot and 8x8x20-foot assemblies  Author (GRA)

N78-20121# Boeing Vertol Co Philadelphia Pa
LIMITATIONS OF THE UTTAS HELICOPTER IN PERFORM-
ING TERRAIN FLYING WITH EXTERNAL LOADS
Final Report, Jul 1976 - Apr 1977

ivin B Alansky James M Dawvis and Theodore S Garnett, Jr
Sep 1977 113 p refs

{Contract DAAJ02-76-C-0027)

(AD-A047568 D210-11226-1 USAAMRDL-TR-77-22) Avail
NTIS. HC AO6/MF AO1 CSCL 01/2



Quanutative hmitations of the UTTAS helicopter performing
terrain flying with external loads have been developed using a
fully coupled total force and moment simulation math mode! of
the helicopter and external load Load swsay motion and
susceptibiity to PIO in night/instrument meteorological conditions
were identified as the prime source of these imitations Masking
requirements were determined for various external load configura-
tions including @ 105mm howitzer and an A-22 ammo bag
Incorporation of a dual hook suspension or load stabilization
coupled with a shortened shng suspension offers the best
potential for alleviating the hmits identified, while providing
improved masking requirements and reduction in pilot workload
In addition, the levels of maneuverability possible with the present
state-of-the-art visionic systems (including FLIR and NVG), were
defined for terrain flying dunng might operations  Author (GRA)

N78-20122§ Kaman Awidyne, Burlington Mass
CORRELATION STUDY OF THE UH-18 HELICOPTER BLAST
TEST RESULTS FROM THE DICE-THROW EVENT Finasl
Report, 1 Oct 1976 - 31 May 1977

Garabed Zartanan, Eldine L Cole, and Wilham N Lee 1977
222 p refs

{Contract DAADO05-76-C-0772)

{AD-A050463 KA-TR-138, BRL-352) Avall NTIS

HC A10/MF AO1 CSCL 01/3
This report summarizes the results of a correlation study
conducted in conjunction with the UH-1B hehcopter blast test
dunng the DICE THROW event The processed structural and
motion response data from the hovenng and droned helicopter
are presented They are correlated with corresponding analytical
predictions based primanly on the helicopter code HELP and
the arrcraft structural code NOVA-2 The monitored blast-induced
responses include (1} the flapwise bending moments and the
flapping angles of both the tail and main rotor blade systems.
(2) the lateral bending moments at two fin and two tail boom
stations (3) the overall ngid-body motions of the vehicle
consisting of the altitude variations, the attitude and angular
rate vanations in the yaw, pitch, and roll degrees-of-freedom,
and (4) the strains at selected points on a tal boom panel, a
stiffener and a longeron Considering the qualities of the available
input data for the analyses and of the measurements the
expenmental results are generally in reasonable agreement with
the predictions from the HELP code The NOVA-2 predictions
for panel suffener, and longeron strains fare poorty when compared
with experiment In some instances significant differences are
found between expeniment and analysis Whenever possible, the
reasons for the disagreements are identified and discussed
Author (GRA)

N78-20123§ Bell Helicopter Co. Fort Worth, Tex
AH-1S HIGH-SURVIVABLE TRANSMISSION SYSTEM
Final Report, Oct. 1976 - Aug. 1977
David J Richardson Oct 1877 143 p refs
{Contract DAAJ02-76-C-0006., DA Proy 1F2-63208-DB-52)
(AD-A047558, BHT-699-099-059, USAAMRDL-TR-77-30)
Avail NTIS HC A07/MF AO1 CSCL 01/3

The objective of the work performed on this program was
to demonstrate that the AH-1S main transmisston system modified
with internal component improvements but without an emergency
lubnication system could operate for 30 minutes following the
loss of lubncation The internal component improvements were
based upon work done under a previous Eustis Diwrectorate program
conducted by Bell Helicopter Textron Four different, modified
versions of the AH-1S transmission configuration were tested
under this program All loss-of-lube testing was conducted at
950 input horsepower {84 percent of maximum continuous power
rating of the AH-1S) and 6600 wnput rpm The first transmission
configuration tested ran 7 minutes under loss-of-lube conditions
before failure of the main input spiral bevel pinion occurred
The second transmission configuration ran 21 minutes before
the lower planetary stage falled The third transmission configura-
tion ran 19 minutes before a lower planetary stage failure occurred
The fourth transmission configuration ran 26 5 minutes before
again a lower planetary stage falure occurred It appears that
a 30-minute loss-of-lube capabiity has been achieved for all
transmission components except the lower planetary stage

Author (GRA)
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N78-20124§ Unted Technologies Corp Stratford Conn
Sikorsky Aircraft Div

HELICOPTER FREEWHEEL UNIT DESIGN GUIDE
Final Report, 1974 - Mar 1977

J Kish Oct 1977 239 p refs

(Contract DAAJ02-74-C-0028)

(AD-A047559, USAAMRDL-TR-77-18) Avail NTIS

HC A11/MF AO1 CSCL 01/3

This report 1s intended to aid the transmission designer in
selecting an overrunning clutch for use in a helicopter transmisston
Preliminary sizing as well as detailed stress analysis procedures
are presented for ail aspects of spring, sprag, and ramp roller
clutch designs An example of the procedure for each clutch s
included Operation up to 20 000 rpm 15 feasible if the design
procedures presented herein are followed Author (GRA)

N78-20125§ Naval Postgraduate School Monterey Calif
THE FEASIBILITY OF THE JET-FLAP ROTOR AS A UFT
GENERATOR FOR VERTICAL TAKEOFF AND LANDING
AIRCRAFT MS Themis
John Charles Ball Dec 1977 134 p refs
(AD-A050214) Aval NTIS HC AO7/MF AO! CSCL 01/3
The objectives of this study were first to determine the
effectiveness of the jet-flap rotor relative to other hift generators
and second to examine the potential effectiveness of the
jet-flap rotor In a tactical VTOL aircraft It was found that the
Jet-flap rotor has a high theoretical potential, but at present s
the least-developed of the hft generators considered The jet-flap
rotor was found to be unattractive as a means of providing
vertical hift except when a long hover duration 1s necessary
With regard to weight considerations alone the jet-flap rotor
was found to be inadvisable for use in a tactical VTOL aircraft
However, its benign downwash charactenstics could make the
jet-flap rotor advantageous f high downwash velocities and
temperatures could not be tolerated Author (GRA)

N78-20127§ Dornier-System GmbH Frniednchshafen (West
Germany)
MODERN WING TECHNOLOGY FOR GENERAL AVIATION
AIRCRAFT Final Report
M Lotz, B Huinink W Haberland E Hoffmann, and W Staeudhn
Bonn Bundesmin fuer Forsch u Technol Nov 1977 135 p
refs In GERMAN ENGLISH summary
{Contract BMFT-LFK-7530)
{(BMFT-FB-W-77-14) Avail
Munich DM 28,35

The design and construction of a wing of modern technology
(MWT) for general aviation aircraft i1s reported as well as testing
of this wing on a modified Dornier Skyservant The results of
investigations of aerodynamic and structural design and trade-off
concerning the application of the MWT on general aviation aircraft
are presented The aerodynamic design of the test-wing shows
the clear superonty of the MWT wing section compared to
conventional NACA-wing sections mainly with regard to maximum
ift and L/D at high Wft coefficients Wind tunnel investigations,
made with the complete expenmental model aircraft, partly
exceeded theoretical expectations The result of the flight
mechanics investigations shows that in companson with the
onginal Skyservant version, imitations of the flight-envelope will
be necessary because of the modified wing, more powerful
engines and the use of the onginal empennage The effect of
applying MWT to general aviation aircraft was demonstrated on
two basic production arcraft Resuits showed remarkable
improvements of fight and mission performance (take-off run,
chmb, and range). relatively small improvements in initial costs
and an obvious reduction of direct operational costs

Author (ESA)

NTIS HC AO7/MF AO1, ZLDI

N78-20128%§ National Aeronautics and Space Administration
Langley Research Center Langley Station Va

A ROTOR-MOUNTED DIGITAL INSTRUMENTATION
SYSTEM FOR HELICOPTER BLADE FLIGHT RESEARCH
MEASUREMENTS

Vernie H Kmight, Jr, Wilham $ Haywood, Jr
Williams Apr 1978 49 p refs
(NASA-TP-1146, L-11956) Avail
CSCL 01D

and Milton L

NTIS HC A03/MF AOQ1



N78-20130

A rotor mounted flight instrumentation system developed
for helicopter rotor blade research 1s descnbed The system
utihzes high speed digital techmiques to acquire research data
from mimature pressure transducers on advanced rotor airfoils
which are flight tested on an AH-1G helicopter The system
employs microelectronic pulse code modulation (PCM)} multiplexer
digitizer stations located remotely on the blade and in a hub
mounted metal canister As many as 25 sensors can be remotely
digiized by a 25 mm thick electronics package mounted on
the blade near the tip to reduce blade wiring The electronics
contained 1n the canister digitizes up to 16 sensors, formats
these data with senal PCM data from the remote stations and
transmits the data from the canister which 1s above the plane
of the rotor Data are transmitted over an RF link to the ground
for real tme monitoring and to the helicopter fuselage for tape
recording The complete system i1s powered by batteries located
in the camster and requires no ship nngs on the rotor shaft

Author

N78-20130%*§# National Aeronautics and Space Administration
Lew:is Research Center Cleveland, Ohio
TWO-DIMENSIONAL COLD-AIR CASCADE STUDY OF A
FILM-COOLED TURBINE STATOR BLADE 4 COMPAR-
I1ISON OF EXPERIMENTAL AND ANALYTICAL AERODY-
NAMIC RESULTS FOR BLADE WITH 12 ROWS OF
0076-CENTIMETER-(0 030-INCH-) DIAMETER HOLES
HAVING STREAMWISE EJECTION ANGLES
Herman W Prust, Jr Mar 1978 30 p refs
(NASA-TP-1161 E-9187) Avall NTIS HC AO3/MF AO1 CSCL
21E

Previously published expenmental aerodynamic efficiency
results for a film cooled turbine stator blade are compared with
analytical results computed from two published analytical methods
One method was used as published the other was modified for
certain cases of coolant discharge from the blade suction
surface For coolant ejection from blade surface regions where
the surface static pressures are higher than the blade exit pressure
both methods predict the experimental results quite well However,
for ejection from regions with surface static pressures lower
than the blade exit pressure, both methods predict too small a
change n efficiency The modified method gives the better
prediction Author

N78-20132*}# National Aeronautics and Space Administration
Lewis Research Center Cleveland Ohio
SIMULATED FLIGHT EFFECTS ON NOISE CHARACTERIS-
TICS OF A FAN INLET WITH HIGH THROAT MACH
NUMBER
Howard L Wesoky Donald A Dietnch and John M Abbott
Apr 1978 45 p refs
(NASA-TP-1199 E-9253) Aval NTIS HC A03/MF AO01 CSCL
21E

An anechoic wind tunnel experniment was conducted to
determine the effects of simulated flight on the noise characters-
tics of a high throat Mach number fan inlet Compansons were
made with the performance of a conventiona! low throat Mach
number inlet with the same 50 8 cm fan noise source Simulated
forward velocity of 41 m/sec reduced perceived noise levels for
both inlets the largest effect being more than 3 db for the high
throat Mach number inlet The high throat Mach number inlet
was as much as 7 5 db quieter than the low throat Mach number
inlet with tunnel airfflow and about 6 db quieter without tunnel
airflow Effects of inlet flow angles up to 30 deg were seemingly
wrregular and difficult to characterize because of the complex
flow fields and generally small noise vanations Some modifications
of tones and directivity at blade passage harmonics resulting
from inlet flow angle vanation were noted Author

N78-20133*§ National Aeronautics and Space Administration
Lewis Research Center, Cleveland, Ohio

TWO-DIMENSIONAL COLD-AIR CASCADE STUDY OF A
FILM-COOLED TURBINE STATOR BLADE 5 COMPAR-
ISON OF EXPERIMENTAL AND ANALYTICAL AERODY-
NAMIC RESULTS FOR BLADE WITH 12 ROWS OF
0.038-CENTIMETER-(0 016 INCH) DIAMETER COOLANT
HOLES HAVING STREAMWISE EJECTION ANGLES
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Herman W Prust, Jr  Apr 1978 23 p refs
(NASA-TP-1204 E-9342) Avall NTIS HC A02/MF AO1 CSCL
21E

Published expenmental aerodynamic efficiency results were
compared with results predicted from two published analytical
methods This 1s the second of two such compansons One of
the analytical methods was used as published, the other was
modified for certain cases of coolant discharge from the blade
suction surface The results show that for 23 cases of single
row and multirow discharge covering coolant fractions from O
to about 9 percent the difference between the experimental
and predicted results was no greater than about 1 percent in
any case and less than 1/2 percent in most cases Author

N78-20134# Naval Air Propulsion Test Center, Trenton, NJ
EFFECTIVENESS OF THE REAL TIME FERROGRAPH AND
OTHER OIL MONITORS AS RELATED TO OIL FILTRA-
TION
Daniel Popgoshev and Raymond Valon Nov 1977 69 p refs
(AD-A049334 NAPC-PE-2) Avall NTIS HC A04/MF AO1
CsCL 11/8

A development model of an oil monitor known as the Real
Time (RT) Ferrograph was evaluated on a bench tester to
determine its effectiveness in detecting rolling contact fatigue or
scoring type fallures, especially as influenced by various levels
of ol filtrahon Compansons of the RT Ferrograph are made
with spectrometnic ol analysis a hight scattering and attenuation
device an X-ray fluorescence device a particle counter and the
analytical Ferrograph Results of the testing showed the RT
Ferrograph to be effective in detecting falures when the oil
filtration level was above 40 micrometers In addition 1t correlates
well with the other ol monitors at these filtration levels Below
the 40 micrometer ol filtration level the RT Ferrograph was
found to be ineffective Author (GRA)

N78-20136§ RAND Corp, Santa Monica, Calif
LIFE-CYCLE ANALYSIS OF AIRCRAFT TURBINE ENGINES
Intennm Report
J R Nelson Nov 1977 122 p refs
{Contract F49620-77-C-0023)
(AD-A050349, R-2103-AF) Avail
CSCL 21/5

The report presents a methodology enabling the weapon
system planner to acquire early visibiity of cost magnitudes,
proportions and trends associated with a3 new engine s hfe cycle,
and to identify drivers’ that increase cost and can have the
effect of lowering capability Later in the hfe cycle, logistics
managers can use the methodology and the feedback 1t produces
for more effective system management The procedure followed
was to develop a theoretical framework for each phase of the
Ife cycle, collect and analyze data for each phase, develop
parametric cost-estimating relationships (CERs) for each phase,
use the CERs in examples to ascertain behavior and obtan insights
into cost magnitudes proportions and trends, and to identify
cost-drivers and their effects and examine commercial expernience
for cost data and operational and maintenance practices that
could be profitable for the Air Force Author {GRA)

NTIS HC A06/MF AO1

N78-20138%# Lockheed-California Co Burbank
ROTORCRAFT LINEAR SIMULATION MODEL. VOLUME 1:
ENGINEERING DOCUMENTATION Final Report, Nov
1976 - Jan 1978
J S Reaser Jan 1978
(Contract NAS2-9374)
{NASA-CR-152079-Vol-1 LR-28200-Vol-1}
HC A09/MF AO1 CSCL 01C

A rotorcraft small perturbation hinear model 1s described
Rotor flap inplane and feathernng degrees of freedom as well
as control and augmentation systems are defined in addition to
the classical vehicle six degrees of freedom The primary
application was intended to be an analytic tool to assess the
handling quatities of a dynamically combined main rotor and
body The modeling method retained the higher frequency response
properties which aided in evaluating control and stability
augmentation systems Author

185 p ref 3 Vol

Avall NTIS



N78-20137*# Lockheed-California Co Burbank
ROTORCRAFT LINEAR SIMULATION MODEL. VOLUME 2:
COMPUTER IMPLEMENTATION Final Report, Nov 1976 -
Jan 1978
J S Reaserand D H Saixi Jan 1978 77 p ref 3 Vol
{Contract NAS2-9374)
(NASA-CR-152079-Vol-2 LR-28200-Vol-2) Aval NTIS
HC A05/MF A0t CSCL 01C

A computer program used to process the equations I1s presented,
and a full description of equation implementation 1s given The
model was implemented in the IBM 360 and CDC series computer
systems MV

N78-20138%§ Lockheed-California Co Burbank
ROTORCRAFT LINEAR SIMULATION MODEL VOLUME 3
USER’'S MANUAL Final Report, Nov 1976 - Jan 1978
J S Reaser Jan 1978 68 p ref 3 Vol
(Contract NAS2-9374)
(NASA-CR-152079-Vol-3 LR-28200-Vol-3)
HC AO04/MF AO1 CSCL 01C

For abstract see N78-20137

Availl NTIS

N78-20139*§ National Aeronautics and Space Administration
Langley Research Center, Langley Station Va
SIMULATOR EVALUATION OF A FLIGHT-PATH-ANGLE
CONTROL SYSTEM FOR A TRANSPORT AIRPLANE WITH
DIRECT LIFT CONTROL
Wendell W Kelley Mar 1978 33 p refs
(NASA-TP-1116, L-11947) Avail NTIS HC AO3/MF AO1
CSCL 01C

A piloted simulator was used to evaluate the flight path
angle control capabilities of a system that employs spotler direct
Ift control The system was designated the velocity vector control
system and was compared with a baseline flight path angle
control system which used elevator for control The simulated
airplane was a3 medium jet transport Research pilots flew a
manual instrument landing system glhide slope tracking task and
a vanable flight path angle task in the landing configuration to
obtain comparative performance data Author

N78-20140"# National Aeronautics and Space Administration
Hugh L Dryden Flight Research Center, Edwards, Calif
FLIGHT EVALUATION OF THE TRANSONIC STABILITY AND
CONTROL CHARACTERISTICS OF AN AIRPLANE INCOR-
PORATING A SUPERCRITICAL WING
Neidl W Matheny and Donald H Gathn Feb 1978 61 p refs
(NASA-TP-1167, H-916) Avall NTIS HC AO4/MF AO1 CSCL
o1C

A TF-8A airplane was equipped with a transport type
supercritical wing and fuselage fairngs to evaluate predicted
performance improvements for cruise at transonic speeds A
companson of aerodynamic denvatives extracted from fiight and
wind tunnel data showed that static longitudinal stability, effective
dihedral, and alleron effectiveness, were higher than predicted
The static directional stabihity dernivative was slower than predicted
The aiplane’s handling qualities were acceptable with the stability
augmentation system on The unaugmented awplane exhibited
some adverse lateral directional charactenstics that involved low
Dutch roll damping and low roll control power at high angles of
attack and roll control power that was greater than satisfactory
for transport aircraft at cruise condittons Longitudinally, the aircraft
exhibited a mild pitchup tendency Leading edge vortex generators
delayed the onset of flow separation moving the pitchup point
to a higher lift coefficient and reducing its severnty Author

N78-20141*§# Draper (Charles Stark) Lab, Inc
Mass

REUABLE DUAL-REDUNDANT SENSOR FAILURE DETEC-
TION AND IDENTIFICATION FOR THE NASA F-8 DFBW
AIRCRAFT Final Report, Jun 1975 - May 1977

James C Deckert, Mukund N Desai John J Deyst, Jr, and
Alan S Wilisky (MIT, Cambndge) Feb 1878 216 p refs
{Contract NAS1-13914)

{NASA-CR-2944, R-1077) Avall NTIS HC A10/MF AO1 CSCL
01C

Cambndge

309

N78-20144

A technique was developed which provides reliable failure
detection and identification (FDI) for a dual redundant subset of
the flight contro! sensors anboard the NASA F-8 digital fly by
wure (DFBW) aircraft The technique was successfully apphed to
simulated sensor failures on the real time F-8 digital simulator
and to sensor failures injected on telemetry data from a test
fught of the F-8 DFBW aicraft For fatlure identification the
technique utilized the analytic redundancy which exists as
functional and kinematic relationships among the vanous quantities
being measured by the different control sensor types The
technique can be used not only in a dual redundant sensor
system but also in a more highly redundant system after FDI
by conventional voting techniques reduced to two the number
of unfailled sensors of a particular type In addition the technique
can be easily extended to the case in which only one sensor of
a particular type is available Author

N78-20142%§ National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
STUDY OF THE USE OF A NONLINEAR, RATE-LIMITED
FILTER ON PILOT CONTROL SIGNALS
James J Adams Apr 1978 41 p refs
(NASA-TP-1147, L-11762) Aval NTIS HC AO3/MF AO1
CsCL 01C

The use of a nonlinear, rate mited filter for rejecting the
remnant (noise) in a pilot’s control signal was studied through
both an analytical study using pilot models and a simulation
study using expenenced test pilots The nonhlinear filter was
compared with a hnear filter and with no filter for both attitude
and altitude control tasks The results show that the nonhinear
filter does promote rapid, steady maneuvering better than either
the linear filter or the no filter condition In addition, if the rate
hmit in the nonhinear filter 1s set so that it 1s too restrictive a
pilot induced unstable altitude oscillation can result Author

N78-20143*# National Aeronautics and Space Administration
Langley Research Center Langley Station, Va
PILOT-MODEL ANALYSIS AND SIMULATION STUDY OF
EFFECT OF CONTROL TASK DESIRED CONTROL RE-
SPONSE
James J Adams Joseph Gera, and Joel B Jaudon Apr 1978
46 p refs
(NASA-TP-1140) Avall NTIS HC A03/MF AO1 CSCL 01C
A pilot model analysis was performed that relates pilot control
compensation, pilot arrcraft system response, and aircraft response
charactenstics for longitudinal control The results show that a
hugher aircraft short period frequency 1s required to achieve supenor
pilot aircraft system response in an altitude controf task than 1s
required 1n an attitude control task These results were confirmed
by a simulation study of target tracking It was concluded that
the pilot model analysis provides a theoretical basis for determining
the effect of control task on pilot opinions Author (GRA)

N78-20144%§ National Aeronautics and Space Administration
Langley Research Center, Langley Station, Va
TESTPLY. INTERACTIVE COMPUTER PROCEDURE FOR
WIND-TUNNEL-DATA MANAGEMENT, RETRIEVAL,
COMPARISON, AND PLOTTING
Harry H Heyson Feb 1978 89 p
(NASA-TM-78663) Avail NTIS HC A05/MF AO1 CSCL 148
A method of maintaining retrieving, comparing and plotting
wind-tunnel data by means of an interactive remote computer
terminal 1s descnbed The software associated with the method
consists of two procedure files, three computer programs, and a
submittal file, all of which are discussed The procedure was
based on maintaining the basic wind-tunnel data files in the
Langley standard interface tape (SIFT) format The SIFT format
was not part of the present development Those featuses of the
format essential to the present use were descnibed The entire
method was illustrated by sample executions from a remote
terminal Author
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N78-20147# Army Construction Engineenng Research Lab
Champargn il
DEVELOPMENT OF A PAVEMENT MAINTENANCE SYSTEM
VOLUME 1 AIRFIELD PAVEMENT CONDITION RATING
Final Report, Jul 1974 - Jul 1976
Mohamed Y Shahin Michael i Darter and Starr D Kohn Dec
1977 232 p refs Supersedes AFCEC-TR-76-27 2 Vol
(MIPR FQ-8952-76-66005)
{AD-A048884, CERL-TR-C-76-Voi-1 CEEDO-TR-77-44-Vol-1
AFCEC-TR-76-27) Aval NTIS HC A11/MF AO1 CSCL 01/5
This report describes the development and verification of a
pavement condition index (PCI) for rating the condition of jointed
concrete and asphalt-or tar-surfaced airfield pavements The
PCl, which measures airfield pavement structural integrity and
surface operational condition 1s calculated based on measured
pavement distress types seventies, and densities obtained during
an inspection of the pavement GRA

N78-20148%§ Air Force Cwil and Environmental Engineering
Office. Tyndall AFB Fla
SMOKE ABATEMENT FOR DOD TEST CELLS Final Report,
20 Nov 1976 - 30 May 1977
Bradford C Grems, Nl Jul 1977 109 p refs
(AF Proy 2103}
(AD-A050223, CEEDO-TR-77-40) Avail NTIS
HC AO6/MF AO1 CSCL 06/6

The Department of Defense owns and operates nearly 200 et
engine test celis Occasionally visible exhaust smoke s emitted
from these structures Several pollution control agencies, most
notably the state of Calfornia have expressed interest n
hmiting test cell smoke emissions A review committee composed
of various Air Force and Navy representatives recommended
further study of fuel additives as a means of achieving this
goal They recognized additives as the most promising near term
solution to the test cell smoke problem Ferrocene appeared to
be the best of existing additives Studies were undertaken to
determine the environmental impact toxicological hazards and
engine effects associated with routine ferrocene use Four types
of Navy turbine engines were tested for ten hours each using
ferrocene These tests indicated that engines suffered no harm
attnibutable to ferrocene but that the additive must be certified
for each engine type on a individual basis Emission measurements
made dunng the tests showed that most pollutants are wirtually
unchanged in quantity and character by ferrocene use and that
particulate matter 1s actually reduced GRA

N78-20481*# National Aeronautics and Space Admmistration
Langley Research Center Langley Station Va
INVESTIGATION OF A HIGH SPEED DATA HANDLING
SYSTEM FOR USE WITH MULTISPECTRAL AIRCRAFT
SCANNERS
W Lane Kelly and Barry D Meredith Mar 1978 42 p
(NASA-TM-78689) Avail NTIS HC AO3/MF AD1 CSCL 14B
A buffer memory data handling technique for use with
multispectral aircraft scanners is presented which allows digital
data generated at high data rates to be recorded on magnetic
tape A digitai memory i1s used to temporarily store the data for
subsequent recording at slower rates dunng the passwve time of
the scan hine, thereby increasing the maximum data rate recording
capabtlity over real-time recording Three possible implementations
are described and the maximum data rate capabiiity 1s defined
in terms of the speed capability of the key hardware compo-
nents The maximum data rates can be used to define the
maximum ground resolution achievable by a multispectral aircraft
scanner using conventional data handling techmiques Author

N78-205244 Auwr Force Fight Dynamics Lab Wrght-Patterson
AFB, Chio

ESTIMATING TIMES TO EARLY FAILURES USING FINITE
DATA TO ESTIMATE THE WEIBULL SCALE PARAMETER
Final Report, Sep 1976 - Mar 1977

Robert L Neulieb Sep 1977 22 p refs

(AD-A050263 AFFDL-TR-77-89) Avail NTIS
HC A02/MF AO1 CSCL 14/4
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Parameters for a Weibull distnbution of times to fallure must
be estimated from a finite set of test points Much effort has
been expended identifying the shape parameter for different
matenals This report investigates determining probabilities of
early failures when estimating the scale parameter from a finite
number of tests Author (GRA)

N78-20534*§ Kansas Univ Center for Research, inc Lawrence
EXPERIMENTAL AND FINITE ELEMENT INVESTIGATION
OF THE BUCKLING CHARACTERISTICS OF A BEADED
SKIN PANEL FOR A HYPERSONIC AIRCRAFT Ph D Thesis.
Final Report
Wilham H Siegel Apr 1978 139 p refs
{Grant NsG-40086)
(NASA-CR-144863) Avall NTIS HC A07/MF AO1
20K

As part of NASA s continuing research into hypersonics and
85 square foot hypersonic wing test section of a proposed
hypersonic research awrplane was laboratory tested The project
reported on in this paper has carned the hypersonic wing test
structure project one step further by testing a single beaded
panei to falure The prnmary interest was focused upon the
buckling charactenistics of the panel under pure compression
with boundary conditions similar to those found in a wing mounted
condition Three prnimary phases of analysis are included in the
report These phases include experimental testing of the beaded
panel to failure, finite element structural analysis of the beaded
panel with the computer program NASTRAN, a summary of the
semiclassical buckling equations for the beaded panel under purely
compressive loads Compansons between each of the analysis
methods are also included Author

CSsCL

N78-206561# Stuttgart Univ (West Germany) Inst fuer Statik
und Dynamik der Luft- und Raumfahrtkonstruktionen
ANALYSIS AND SYNTHESIS OF OPERATIONAL LOADS
[ANALYSE UND SYNTHESE VON BETRIEBSBELASTUN-
GEN]
J H Argyns, W Aicher, and H J Ertelt
refs In GERMAN
{1ISD-193) Aval NTIS HC A04/MF AO1
The method for the analysis and synthesis of operational
loads dealt with 1s based on the possibility of subjecting the
test piece to a practically arbitrary load sequence This method
was proposed for the basis for standardization of aircraft structure
fatigue tests using microcomputers In order to obtan this
standardization system-dependent errors were eliminated from
available flight data, a data reduction was carried out, matrices
of transition probabilities were drawn up and synthetic max-
imum load sequences were produced on punched tape and
magnetic tape respectively for test faciities without direct
computer control ESA

Feb 1976 71 p

N78-20631§ Defence Research Establishment, Ottawa (Ontano)
Electrical Power Sources Div
NICKEL/CADMIUM AIRCRAFT BATTERIES
ALARM UNIT
K Feldman and R M Hayashi Apr 1977 19 p refs
(AD-A039521, DREO-TN-77-7) Avail NTIS
HC AO2/MF AO1 CSCL 10/3

Malfunctions in nickel/cadmium aircraft battenies which may
lead to dangerous thermal problems are usually preceded by
small atypical decreases in voltage of a single failing cell Early
detection of this decrease can provide time for suitable measures
to be taken before other celis are damaged and catastrophic
consequences occur Also detection during battery shop
operations can facilitate the screening out of defective cells
The battery alarm unn described in this paper was developed at
DREO and s a simple device which monitors the cell voltages
by comparing the voltage in one half of the battery with that of
the other half Only three connections to the battery are required
Atypical voltage changes in a single cell, of the order of 50 mV
may be detected The precise sensitivity may be vaned by
varying resistor values in the input network The tnstrument has
been found useful in the battery shop both for warning of failing
cells in battenes being charged and for attracting attention to

BATTERY



cells which show low capacity while being discharged Presumabty
the mstrument could be equally usefu! as an early warning device
on awcraft For such applications consideration must be given
to questions of procedure, configuration and airworthy mechan-
cal design Also expenence in the field 1s required on which to
base decisions on the optimum sensitivity and whether aircraft
and battery shop applications require the same sensitivities
Author (GRA)

N78-20832§ Defence Research Establishment Ottawa (Ontario)
Electrical Power Sources Div
NICKEL/CADMIUM AIRCRAFT BATTERIES:
ELECTROLYTE EXCHANGE TECHNIQUE
K Feldman and R M Hayashi Apr 1977 15 p refs
(AD-A039335 DREO-TN-77-8) Avail NTIS
HC A02/MF AO1 CSCL 10/3

The potassium hydroxide electrolyte in nlckel/cadmlum arcraft
batteries may become increasingly more contaminated by
carbonate with battery use When the carbonate concentration
exceeds certain himits it s advisable to exchange the electrolyte
However, most of the electrolyte in a cell 1s soaked into the
separator matenals and plate pores, and 1s held in the pack. so
only a small portion of it may be poured out Repeated removal
and replacement of these small amounts can accomplish the
desired exchange if the clean added electrolyte 1s adequately
mixed with the contaminated electrolyte each time In the
normal procedures, mixing 1s accomplished by discharging and
recharging the battery after each small exchange and hence s
very time consuming This paper discusses the vanous factors
involved and presents a vacuum techrnique for mixing the added
with the retained electrolyte in each cell The method presented
reduces the time required for the above operation from a week
or more to a day or two Author (GRA)

RAPID

N78-20836# Defence Research Establishment, Ottawa (Ontario)
Electrical Power Sources Div
NICKEL/CADMIUM AIRCRAFT BATTERIES
SENSOR TEMPERATURE MONITORING
Kerva Feldman and Robert M Hayashi Mar 1977 12 p refs
(AD-A037722 DREO-TN-77-3) Avail NTIS
HC A02/MF AO1 CSCL 10/3

Most of the failures of mickel/cadmium battenies in aircraft
are triggered by the development of a short circuit In a single
cefl in the battery An experiment was conducted to determine
whether the use of a single temperature sensor on an intercell
link would be adequate to warn of a short circuit in a cell
located elsewhere in the battery The results indicate that this
would not be adequate GRA

SINGLE

N78-208384§ Defence Research Establishment, Ottawa {Ontario)
NICKEL/CADMIUM AIRCRAFT BATTERIES MULTICHAN-
NEL GASSING-RATE METER
Kewva Feldman and Ronald L Hamnes Mar 1977 24 p ref
(AD-A039735, DREO-TN-77-5) Avail NTIS
HC AO2/MF A0t CSCL 10/3

The instrument described is used to assess the state of
health of separators in mckel/cadmlum aircraft batteries and thus
to permit removal from service of those cells which may be
expected to fail catastrophically in the near future Twenty
channels are provided to permit simultaneous observation of all
cells in a complete battery Each channel measures the rate of
emission of gas from one cell during overcharge by means of
the pressure build up in a chamber from which the gas escapes
via a suitable orifice Construction, celibration, and cleaning are
discussed Author (GRA)

N78-20917*§ National Aeronautics and Space Administration
Ames Research Center Moffett Field Cahf

COMPARISON OF MEASURED AND CALCULATED
HELICOPTER ROTOR IMPULSIVE NOISE

Wayne Johnson and Albert Lee {Beam Eng iInc) Mar 1978
29 p refs

{Contract NAS2-9399)

(NASA-TM-78473 A-7355) Aval NTIS HC AO3/MF AO1
CSCL 20A
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The thickness noise theory 1s discussed Two full-scale rotors
were tested in a wind tunnel with several tips involving changes
in chord thickness and sweep Impulsive noise data reduction
procedures used are descnbed The calculated and measured
impulsive noise peak pressures as a function of advancing tip
Mach number are compared showing good correlation for all
rotors considered Author

N78-20918%§ Beam Engineering Inc, Sunnyvale, Calif
ACOUSTICAL EFFECTS OF BLADE TIP SHAPE CHANGES
ON A FULL SCALE HELICOPTER ROTOR IN A WIND
TUNNEL
Albert Lee Apr 1978 59 p refs
(Contract NAS2-9399)
(NASA-CR-152082) Avall NTIS
20A

Four tip shapes were tested They were rectangular swept,
tapered, and swept-tapered The measured data covered a wide
range of operating conditions The range of advancing tip Mach
numbers were between 072 to 096, and the advance ratios
were from 02 to 0375 At low and moderate advancing tip
Mach number, the data in the dbA scale appear to indicate the
swept tip 1s the quietest swept tapered the second, tapered
third and rectangular the most noisy Above an advancing tip
Mach number of about 0 89, a distinct acoustical pulse can be
observed, which dominates the acoustical waveform The pulse
shape i1s symmetnc at moderate tip Mach number, changing to
a sawtooth shape at high advancing tip Mach numbers Based
on the ampiitude of the impulsive noise 1t appears the swept-
tapered tip 1s the quietest tapered tip the second swept tip
third and square tip the most noisy The data presented in this
report should be useful as data bases for modeling and evaluating
helicopter impulsive noise Author

HC AO04/MF AO01 CSCL

N78-20919*# National Aeronautics and Space Administration
Langtey Research Center, Langley Station Va
CONCORDE NOISE-INDUCED BUILDING VIBRATIONS,
JOHN F KENNEDY INTERNATIONAL AIRPORT
W H Mayes R Deloach D G Stephens J M Cawthorn, H
K Holmes R B Lewis B G Holiday W T Miller, and D W
Ward Feb 1978 67 p refs
(NASA-TM-78676 Rept-2) Avail NTIS
CSCL 20A

The outdoor/indoor noise levels and associated vibration levels
resulting from aircraft and nonaircraft events were recorded at
eight homesites and a school In addition, imited subjective tests
were conducted to examine the human detection/annoyance
thresholds for bullding vibration and rattle caused by arrcraft
noise Presented herein are the majority of the window and
wall vibration data recorded durning Concorde and subsonic arrcraft
overflights Author

HC AO4/MF AO1

N78-20920*§# United Technologies Research Center, East
Hartford, Conn
A METHOD FOR CALCULATING EXTERNALLY BLOWN
FLAP NOISE Final Report
Martin R Fink Mar 1978 130 p refs
{Contract NAS3-17863)
(NASA-CR-2954 R77-911739-17) Avail NTIS
HC AO7/MF AO1 CSCL 20A

Several basic noise components were described These
components are (1) compact lft dipoles associated with the
wing and flaps, {2) trailing edge noise associated with the last
trailing edge and (3) quadrupole noise associated with the
undeflected exhaust jet and the free jet located downstream of
the tralling edge These noise components were combined to
allow prediction of directivity and spectra for under the wing
(UTW) slotted flaps with conventional or mixer nozzles UTW
slotless flaps upper surface blowing (USB) slotless flaps, and
engine in front of the wing slotted flaps A digital computer
program listing was given for this calculation method Directivities
and spectra calculated by this method were compared with free
field data for UTW and USB configurations The UTRC method
best predicted the detalls of the measured noise emission, but



N78-21045

the ANOP method best estimated the noise levels directly below
these configurations Author

N78-21045§ Naval Postgraduate School Monterey Calif
A UFE CYCLE COST STUDY OF CONTRACTOR VERSUS
ORGANIC SUPPORT OF AIRCRAFT PROGRAMS
M S Thesis
John Joseph McMenamin Jr Dec 1977 54 p refs
(AD-A049438) Avall NTIS HC A04/MF AO01 CSCL 05/3
This thesis conducts a cost companson between contractor
and organic support for the CH-53 Aircraft in two major operating
cost areas traiming and arrcraft overhaul A life cycle cost approach
1s used and cost differentials are found for the twenty year life
expectancy of the CH-53 system The intent of the study was
not to criticize or change the existing system but rather to
provide cost data and planning insight for future aircraft
systems Author (GRA)

N78-21047*§ McDonnell-Douglas Corp Long Beach, Calf
A THREE-DIMENSIONAL POTENTIAL-FLOW PROGRAM
WITH A GEOMETRY PACKAGE FOR INPUT DATA
GENERATION Technical Report, 7 May 1976 - 22 Aug
1977
N Douglas Halsey Mar 1978 67 p refs
(Contract NAS1-14402)
(NASA-CR-145311 MDC-47733) Avai NTIS
HC AO04/MF AO01 CSCL O1A

Information needed to run a computer program for the
calculation of the potential flow about arbitrary three dimensional
Iifting configurations 1s presented The program contains a
geometry package which greatly reduces the task of preparing
the input data Starting from a very sparse set of coordinate
data the program automatically augments and redistributes the
coordinates, calculates curves of intersection between compo-
nents and redistributes coordinates in the regions adjacent to
the intersection curves in a suitable manner for use in the potential
flow calculations A brief summary of the program capabihties
and options 1s given as well as detailed nstructions for the
data input a suggested structure for the program overlay, and
the output for two test cases Author

N78-21048*§# National Aeronautics and Space Administration

Washington O C

AIRFOIL PROFILE IN A NONUNIFORM FLOW

Jan Polasek Mar 1978 53 p refs Transl into ENGLISH

from Rev Roum Sct Tech Ser Mecan Appl (Romama) v 9

no 3 1964 p 617-666 Transl by Scientific Translation Service

Santa Barbara Calif Original doc prep by Government Research

Inst for Heat Technology, Prague {Czechoslovakia)

{Contract NASw-2791)

{(NASA-TM-75272) Avall NTIS HC AO4/MF AO1 CSCL O1A
A theory of airfoil section past two dimensional nonuniform

flow 1s developed The theory i1s based on representation of

airfoil section by vortex and source distributions and it can be

used for calculation of aircraft wings in homogeneous and

inhomogeneous flow as well as for calculation of straight and

radial blade and vane-cascades Author

N78-21049*# National Aeronautics and Space Adminustration
Langley Research Center Langley Station Va
SUBSONIC LONGITUDINAL AND LATERAL-DIRECTIONAL
STATIC AERODYNAMIC CHARACTERISTICS FOR A
CLOSE-COUPLED WING-CANARD MODEL IN BOTH SWEPT
BACK AND SWEPT FORWARD CONFIGURATIONS
Jarrett K Huffman and Charles H Fox Jr Feb 1978 60 p
refs
(NASA-TM-74092) Avail NTIS HC AO4/MF AO1 CSCL O1A
A general research fighter model was tested in the Langley
7 by 10-foot high speed tunnel at a Mach number of 03 The
close-coupled wing-canard combination was tested with both
hfting surfaces in a 60 deg swept back configuration and in a
32 deg swept forward configuratton The angle-of-attack range
was from approximately -4 deg to 48 deg at sideshp angles of
zero deg, -5 deg The data 1s presented without analysis n
order to expedite publication Author
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N78-21080*# National Aeronautics and Space Admunistration
Langley Research Center, Langley Station, Va
A VECTORIZATION OF THE JAMESON-CAUGHEY NYU
TRANSONIC SWEPT-WING COMPUTER PROGRAM
FLO-22-V1 FOR THE STAR-100 COMPUTER
Robert E Smith Joan | Pitts, and Jules J Lambiotte Mar
1978 32 p refs
(NASA-TM-78665) Avall NTIS HC A03/MF AO1 CSCL O1A
The computer program FLO-22 for analyzing inviscid transonic
flow past 3-D swept-wing configurations was modified to use
vector operations and run on the STAR-100 computer The
vectorized version descnbed herein was called FLO-22-V1
Vector operations were incorporated into Successive Line
Over-Relaxation in the transformed honzontal direction Vector
relational operations and control vectors were used to implement
upwind differencing at supersonic points A high speed of
computation and extended grid domain were charactenistics of
FLO-22-V1 The new program was not the optimal vectonzation
of Successive Line Over-Relaxation apphed to transonic flow,
however it proved that vector operations can readlly be
implemented to increase the computation rate of the algonthm
Author

N78-21051*§ Nanonal Aeronautics and Space Admimistration
Langley Research Center Langley Station, Va
EFFECT OF LEADING-EDGE CONTOUR AND VERTICAL-
TAIL CONFIGURATION ON THE LOW-SPEED STABILITY
CHARACTERISTICS OF A SUPERSONIC TRANSPORT
MODEL HAVING A HIGHLY-SWEPT ARROW WING
Vernard E Lockwood Mar 1978 53 p refs
(NASA-TM-78683) Aval NTIS HC A04/MF AO1 CSCL O1A
A low-speed investigation was made on a highly-swept
arrow-wing model to determine the effect of wing leading-edge
contour and vertical-tail configuration on the aerodynamic
charactenstics in pitch and sideslip The investigation was made
with the traiing-edge flaps deflected over a range of angles of
attack from 8 deg to 32 deg The tests were made at a Mach
number of 0 13, which corresponds to a Reynolds number of
about 3,000,000 based on the wing reference chord Author

N78-21062*§ Nauonal Aeronautics and Space Administration
Langley Research Center, Langley Station Va
COMPARISON OF AERODYNAMIC DATA MEASURED IN
AIR AND FREON-12 WIND-TUNNEL TEST MEDIUMS
Wilklam H Waeller (Army Res and Technol Labs) Mar 1978
56 p refs
(NASA-TM-78671) Avail NTIS HC A0O4/MF AO1 CSCL 01A
An experimental investigation was carned out to measure
two dimensional static aerodynamic charactenstics of a 65 sub
1-213 airfoil in air and Freon-12 (dichlorodifluoromethane) test
mediums at corresponding test conditions The purpose of the
tests was fo compare measurements in the two test mediums
and to evaluate reported methods of converting Freon-12 data
to equivalent air values The test article was a two dimensional
wing instrumented to measure chordwise surface pressure
distibutions The parameters considered were Mach numbers
from 06 to 10, angles of attack of zero deg and 1 deg. and
Reynolds numbers based on model chord from 2,000,000 to
21,000,000 The agreement between data measured in the two
test mediums 1s further improved by application of the transonic
or area ratio similanty laws Where flow condiions are char-
actenized by surface shocks or stall, the effects of flow separation
may not be identically reflected in the Freon-12 data, even when
converted in accordance with existing simitarity laws Author

N78-21063*# Vought Corp, Hampton, Va  Techmical Center
LOW-SPEED AERODYNAMIC CHARACTERISTICS FROM
WIND-TUNNEL TESTS OF A LARGE-SCALE ADVANCED
ARROW-WING SUPERSONIC-CRUISE TRANSPORT
CONCEPT

Paul M Smith Apr 1978 102 p refs

{Contract NAS1-13500)

{(NASA-CR-145280) Avall NTIS HC A06/MF AO1
01A

CscCL



Tests have been conducted to extend the existing low speed
aerodynamic data base of advanced supersonic-cruise arrow wing
configurations Principle configuration vanables included wing
leading-edge flap deflection wing trailing-edge flap deflection,
honzontal tail effectiveness and fuselage forebody strakes A
himited investigation was also conducted to determine the low
speed aerodynamic effects due to slotted traling-edge flaps
Results of this investigation demonstrate that deflecting the wing
leading-edge flaps downward to suppress the wing apex vortices
provides improved static longitudinal stabiity, however, 1t also
results in significantly reduced static directional stability The
use of a selected fuselage forebody strakes 1s found to be effective
in increasing the level of positive static directional stability
Drooping the fuselage nose which 1s required for low-speed
pilot wvision, significantly improves the Iateral-directional tnm
charactenstics Author

N78-21064§ Aeronautical Research Labs Melbourne (Australia)
A BRIEF EXAMINATION OF THE FLOW EXTERNAL TO
AN F-111 INTAKE AT MACH 186
Murdoch Culley Jul 1975 39 p refs
(ARL/ME-Note-357) Aval NTIS HC AO03/MF AO1

A one-thirtieth scale wind tunnel model of the forward fuselage
and intakes of an F-111 awcraft was used to investigate
qualitatively, at Mach 16, the interference flows which occur in
the vicinity of the intakes The intake configuration employed
was based on the SWIP design, pre-cursor to the Trniple Plow |
configuration fitted to the Australian F-111¢ awrcraft The intake
mass flow was vaned between supercntical and subcntical, with
the model attitude varying between O and 9 degrees incidence
and plus or minus 4 5 degrees of yaw The tast Reynolds number,
based on the model’s intake diameter, was 80,000 The fuselage
boundary layer was observed to be distorted by cross flows
estabhshed through model incidence and yaw, causing it to thicken
locally upstream of the intakes The fuselage boundary-layer splitter
plate fitted to prevent the fuselage boundary-layer interacting
with the intake shock system as well as to prevent its ingestion
by the intakes was unable to digest the mode! boundary-layer
This caused a severe three dimensional separation upstream of
the sphtter plate which interfered with the wing flow because
of a shock generated at the fuselage separation Author

N78-21065*# National Aeronautics and Space Administration
Langley Research Center Langley Station, Va
NUMERICAL STUDY OF TRANSONIC FLOW OVER
OSCILLATING AIRFOILS USING THE FULL POTENTIAL
EQUATION
Koy Isogai Apr 1978 41 p refs
{NASA-TP-1120 L-11984) Avall
CSCL O1A

The behavior of unsteady aerodynamic loadings on airfoils
oscillating n transonic flow has been investigated numercally
with particular attention given to supercritical airfoll sections A
previously developed fimte difference method. which 1s based
on the full potential equation and which uses a quasi-
conservative scheme for proper capture of a shock wave motion,
was employed for the present study The unsteady aerodynamic
pressure and load distributions on several different airfoil sections
are presented with particular emphasis on the effects of
free-stream Mach number, reduced frequency, and mean angle
of attack These parameters are demonstrated to have a significant
effect on the behavior of the unsteady aerodynamic loadings
Comparnisons of the present calculations with the exact inviscid
solution and with the expenmental results are also presented

Author

NTIS HC AO03/MF AO1

N78-21068*§ Pratt and Whitney Aircraft Group East Hartford
Conn

MEAN VELOCITY, TURBULENCE INTENSITY AND TURBU-
LENCE CONVECTION VELOCITY MEASUREMENTS FOR A
CONVERGENT NOZZLE IN A FREE JET WIND TUNNEL
Final Report

C J McColgan and R S Larson Apr 1978 31 p refs
{Contract NAS3-17866)
(NASA-CR-2949 PWA-5506)

Avall NTIS HC AO3/MF AO1
CSCL 01aA
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The effect of light on the mean flow and turbulence properties
of 3 0056 m circular jet were determined in a free jet wind
tunnel The nozzle exit velocity was 122 m/sec and the wind
tunnel velocity was set at 0 12 37 and 61 m/sec Measurements
of flow properties including mean velocity, turbulence intensity
and spectra and eddy convection velocity were carrned out using
two hneanzed hot wire anemometers Normalization factors were
determined for the mean velocity and turbulence convection
velocity Author

N78-21059*# Nevada Univ, Las Vegas

UNSTEADY TWO DIMENSIONAL AIRLOADS ACTING ON
OSCILLATING THIN AIRFOLILS IN SUBSONIC VENTILATED
WIND TUNNELS

Joseph Fromme and Michael Golberg May 1978 139 p refs
(Grant NsG-2140)
(NASA-CR-2967) Avall NTIS HC AO07/MF AO01 CSCL O1A

The numencal calculation of unsteady two dimensional
arrloads which act upon thin airfoils in subsonic ventilated wind
tunnels was studied Neglecting certain quadrature errors Bland's
collocation method 1s ngorously proved to converge to the
mathematically exact solution of Blands integral equation and
a three way equivalence was established between collocation,
Galerkin s method and least squares whenever the collocation
points are chosen to be the nodes of the quadrature rule used
for Galerkin s method A computer program displayed convergence
with respect to the number of pressure basis functions em-
ployed, and agreement with known special cases was demon-
strated Results are obtained for the combined effects of wind
tunnel wall ventilation and wind tunnel depth to airfoll chord
ratio and for acoustic resonance between the airfoil and wind
tunnel walls A boundary condition 1s proposed for permeable
walls through which mass flow rate 1s proportional to pressure
jump Author

N78-21060§ Naval Ship Research and Development Center,
Bethesda Md  Awiation and Surface Effects Dept
EFFECT OF TURBULENT JET MIXING ON THE STATIC
LIFT PERFORMANCE OF A POWER AUGMENTED RAM
WING
Witham J H Smithey, Basil S Papadales Jr, and Harvey R
Chaplin Sep 1977 19 p refs
(AD-A049620, DTNSRDC/ASED-389) Avail NTIS
HC AO01/MF AO1 CSCL 20/4

Calculation procedures are developed using axisymmetnc and
two dimensional turbulent jet theory for predicting the static lift
performance of a two dimenstonal power augmented ram wing

The resulting hft prediction s found to be in good agreement
with expenimental data Author (GRA)

N78-21061§ Nava! Postgraduate School Monterey Calhf
UNSTEADY, SURFACE PRESSURE AND NEAR-WAVE
HOTWIRE MEASUREMENTS OF A CIRCULATION CON-
TROL AIRFOIL M S Thesis
Karl Aurel Kait IV Sep 1977 142 p refs
(AD-A050025) Avall NTIS HC AO7/MF AO1 CSCL 20/4
The large Iift coefficient changes attainable with Circulation
Control Airfoils through small changes in boundary layer blowing
suggest rotary wing cychc control can be obtained through
modulation of the blowing Static pressure distnbutions were
obtamned to assess the unsteady behavior of a Circulation
Control Rotor in a two-dimensional flow A constant-radius hotwire
wake traversing mechanism was constructed to augment the
pressure data and to study the flow phenomena occurning n
the region of Coanda jet separation Through correlation of
turbulence intensity data with pressure data 1t was discovered
that the point of Coanda jet separation could be located using
the hotwire The objective of these tests was accordingly expanded
to include correlation of the location of separation with flow
parameter varnation GRA

N78-21082§ Aeronautical Research Inst of Sweden Stockholm
Aerodynamics Dept

TRANSONIC WIND TUNNEL TESTS ON TWO-
DIMENSIONAL AEROFOIL SECTIONS. DETERMINATION
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OF PRESSURE DISTRIBUTION AND DRAG FOR AN
AEROFOIL WITH A MODIFIED NACA 65 SuB2-21§
SECTION IN FFA WIND TUNNEL S5, PART 2 Interim
Report
Goeran Ehn 1977 138 p refs
(Contracts F-INK-11-12-83343 F-INK-11-12-02871
F-INK-07-11966/02871. F-INK-07-21898
F-INK-82223-76-001-21-001)
(FFA-TN-AU-725) Avail NTIS HC AO7/MF AO1

A two-dimensional aifoll model was investigated in FFA
S5 025 sq m wind tunnel with a modified NACA 652-215
section The modifications consisted of a decrease in the mean
line chamber and a change of the thickness distribution over
the rear part of the awfoil compared to the nominal section
The Reynolds number based on the airfoil chord length was in
the range 2 milion < or = Re < or = 23 mihon Models
with the same section were tested earlier at the National
Aeronautical Establishment Canada at Reynolds numbers in the
range 5 milllon < or = Re < or = 35 milllon By means of
tests with different locations of transition trips 1t was attempted
to establish to what degree a simulation of these high Reynolds’
number flow conditions could be achieved in wind tunnel S5
The test program included airfoil pressure distnbution measure-
ments and wake drag measurements in the Mach number range
06 < or = free stream Mach < or = 075 for angles of
attack of alpha = O deg 1 5deg 20deg and 40 deg Sublimation
tests and flow visualization tests were also performed

Author (ESA)

N78-21063# National Transportation Safety Board Washington,
D C

SPECIAL STUDY EMERGENCY LOCATOR TRANSMIT-
TERS, AN OVERVIEW
26 Jan 1978 33 p refs
(NTSB-AAS-78-1) Aval NTIS HC A03/MF AO1

A review of emergency locator transmitter (ELT) problems
and efforts to solve these problems, and a survey of the current
situation was conducted Statistical data from the National
Transportation Safetv Board and the Air Force Rescue Coordination
Center for 1975 and 1976 s used in this study Numerous
discussions were held with a substantial segment of the ELT
and search and rescue community mcluding those organizations
spectfically addressing the current ELT problems Further an
intensive review of the ELT resource lterature was completed
including technical papers general articles, and communications
from many of those organmizations concerned with the ELT and
search and rescue Author

N78-21064# National Transportation Safety Board, Washington
DC
AIRCRAFT ACCIDENT REPORT SOUTHERN AIRWAYS
INC, DC-9-31, N1336U, NEW HOPE, GEORGIA, APRIL 4,
1977
26 Jan 18978 109 p
(NTSB-AAR-78-3) Avail NTIS HC AO06/MF AO1

The National Transporation Safety Board determined that
the probable cause of this accident was the total and unique
loss of thrust from both engines while the aircraft was penetrating
an area of severe thunderstorms The loss of thrust was caused
by the ingestion of massive amounts of water and hail which
in combination with thrust lever movement induced severe stalling
n and major damage to the engmne compressors Major
contnbuting factors included the failure of the companys
dispatching system to provide the flightcrew with up-to-date
severe weather information pertaining to the aircraft's intended
route of flight, the captain’s reliance on awborme weather radar
for penetration of thunderstorm areas, and hmitations in the
Federal Aviation Administration s air traffic control system which
precluded the timely dissermination of real-ime hazardous weather
information to the flightcrew Author

N78-21066§ Aninc Research Corp Annapolis Md
INVESTIGATION TO SUPPORT PHASE 1 OF THE USAF
MIDAIR PREVENTION SYSTEMS PROGRAM (MAPS)
Final Report, Jun - Oct 1977
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F Crum K Haspert S Koualski N Sullivan and J Underwood
Oct 1977 105 p refs
(Contract FO9603-77-A-3104)
(AD-A049743 ASD-TR-77-76 Rept-1942-01-1-1676) Avall
NTIS HC A06/MF AO1 CSCL 01/2

The objectives of the study presented in this report were
to further define USAF requirements and objectives in reducing
midair collisions establish organizational refationships and
participation n mudair prevention efforts nvestigate possible
alternative methods to reduce USAF rmidan collisions and further
define follow-on phases of the Midair Prevention Systems (MAPS)
program that the USAF could undertake to reduce midarr colflision
potential This report provides background information and analysis
on the mudarr colision expenences of the USAF from 1968
through June 1977 and the near midair collision expenences
from 1975 through June 1977 The mudair and near midair
collision information 1s analyzed from many different aspects such
as altitude type flight plan category of awcraft mission activity
commands and phase of fight Midawr collision programs were
wdentified and actions that could be taken bv the USAF to reduce
midair colilsion potential are specified This report also identifies
various organizations that would be involved with the USAF
midair problem and identifies thetr relationships in attempting to
reduce the midair potential The report also discusses the FAA
and civiian viewpoints and activities as they relate to midair
collision prevention Author (GRA)

N78-21068# Radio Corp of America Van Nuys Cahf
Electromagnetic and Awviation Systems Div
BEARING STUDY PROGRAM Final Report
Ernest Jellinek Walter Kram M Levinsen O M Woodward,
and Bernard Case Apr 1974 429 p refs
{Contract N62269-73-C-0906)
(AD-A049767 RCA-EASD-TP-2146) Avail NTIS
HC A19/MF AO1 CSCL 01/2

A study was conducted to assess the feasibility and define
the system accuracy and equipment required to add a bearing
measurement subsystem to the SECANT Coliision Avoidance
System (CAS) The results indicate the feasibility of achieving
the accuracy required to serve useful functions Equipment
configurations required for Proximity Warning Indicator and CAS
applications were evolved and are presented in detall in this
study The approach utihzes a nng asray antenna consisting of
vertical monopoles interconnected by striphne It has a high
accuracy outer nng of 16 monopoles, an inner nng of 4 monopoles
for resolving ambiguities and a central reference monopole The
array receives the signals transmitted by any of the equipment
types in the SECANT family and the relative beaning 1s determined
by measunng the phase difference between the signals in the
reference monopole and in the nngs Random errors are minumized
by integration of the high pulse rate, frequency hopped signais
Predicted overall error s 1 degree one sigma with a bias
component of O 8 degree and a random component of O 5 degree
An antenna array was constructed and tests in an anechoic
chamber confirmed the vahdity of the design approach GRA

N78-21071# Advisory Group for Aerospace Research and
Development, Pans (France)
APPLICATIONS OF ADVANCES IN NAVIGATION TO
GUIDANCE AND CONTROL
Feb 1978 279 p refs Partly in ENGLISH and FRENCH
Presented at the 24th Technical Meeting of the Guidance and
Control Panel Stuttgart, 10-13 May 1977
(AGARD-CP-220, ISBN-92-835-0211-6) Avail NTIS
HC A13/MF AO1

Conference proceedings on the application of advances in
navigation to guidance and control are reported Topics discussed
include (1) improvements in inertial navigation systems and their
applications (2) improvements in radar and radio navigation aids
and their apphications (3) specific functions and system concepts
(4) new major systems, and (5) system improvements and
concepts



N78-21073§ Swinger Co Lttle Falls N J  Kearfott Div
NEW TECHNIQUES FOR LOW COST STRAPDOWN
INERTIAL SYSTEMS

P M Brodie and C R Giardina /n AGARD App! of Advan in
Navigation to Guidance and Control Feb 1978 13 p refs

Avail NTIS HC A13/MF AO1

A number of techniques which can be employed to make a
redundant strapdown configuration feasible is addressed The
major topics discussed are concept of seit contained redundancy.
and modular rehiability comparnisons JCS

N78-21074# Societe Nationale Industrielle Aerospatiale,
Toulouse (France)
INERTIAL SMOOTHING AND EXTRAPOLATION OF ILS
BEAMS APPLICATION TO THE AIRBUS A 300 B
J lrvoas, D Buisson, P Lloret (SAGEM Pans), and X Lagarde
(SAGEM, Pans} /n AGARD Appl of Advan in Nawvigation to
Guidance and Control Feb 1978 49 p refs In ENGLISH and
FRENCH
Avall NTIS HC A13/MF AO1

The hybnd radio inertial guidance system described in this
report performs the following functions (1} smoothing of the
awcraft’'s fight path during an ILS automatic approach, (2) a
very marked reduction in the lateral movements of the aircraft
around its center of gravity and in the deflection of the control
surface due to LOC beam noise (3) the continuance of guidance
in the event of fallure of the LOC recewver, (4} in the event of
senous or sudden failures which interfere with guidance of the
aircraft, the LISS system dispenses with the need for LOC signals
and reduces any deviation movements of the aircraft The
system requires only a relatively low performance inertial unit,
although one with a higher performance would improve the overall
system Author

N78-21077§ Rohde and Schwartz Munich (West Germany)

UHF DF TRIANGULATION SYSTEM FOR CONTROL AND
GUIDANCE OF MILITARY AIRCRAFT

Bernhard F Ernst /n AGARD Appl of Advan in Navigation to
Guidance and Control Feb 1978 7 p

Avail NTIS HC A13/MF AO1

A system for the guirdance of aircraft from ground stations
1s discussed The system consists essentially of a network of
direction finders and s intended to complement rather than
replace conventional radars and other landing aids normally
installed at awports As a gudance technique a network of
direction finders offers the advantage of surface coverage or #t
permits a form of surface navigation The system has a further
advantage of particular significance in emergency situauons such
as may follow an error in navigation or a loss of fuel nothing
more than an operational radio set need be avallable on board
the arrcraft before use can be made of the DF guidance network
This feature ¢an also be useful in the guidance of rmilitary arcraft
since as practice has shown, maneuvers at low level can often
take the aircraft outside the arspace covered by ground-based
radars Author

N78-21078§ Standard Electrik Lorenz AG Stuttgart (West
Germany)

PRECISE ENROUTE NAVIGATION BASED ON GROUND-
DERIVED TECHNIQUES

G Blaschke and G Peuker
Navigation to Guidance and Control

In AGARD App! of Advan in
Feb 1978 13 p refs

Avall NTIS HC A13/MF AO1

A solution 1s offered by a ground-denved concept for azimuth
measurement It 1s based on the standard L-band DME using
also the existing airborne DME set The DME interrogation pulses
of the aircraft are received at the ground via a special antenna
array by DF equipment that allows immediate determination of
angle of incidence This angle 1s sent back to the aircraft by a
third pulse synchronized with the according DME reply In the
arrcraft a search and track system extracts the ‘angle reply . the
time delay of which relative to the DME reply, represents angle
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information The signal format 1s the key element of the system,
allowing for simplicity of arrborne equipment and flexibiity of
ground stations Basic error considerations show that errors due
to arborne signal processing can be neglected and that the
ground system can be adapted to a large extent to the special
multipath environment This allows the deployment of ground
stations talored to a special site leading to very economic
solutions also on the ground Implementation of aiwrborne
equipment 1s descnibed followed by a more detailed presentation
of ground station design (DME transponder, antenna array receiver
multiple, processing method, transmitter and data encoder
calibration and monitoring) Author

N78-21081§ Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt Brunswick {West Germany) Inst fuer
Flugfuehring

ACCURACY CONSIDERATIONS ON NEW MICROWAVE
LANDING SYSTEMS (MLS) FROM AN OPERATIONAL
POINT OF VIEW

Alfred Becker /n AGARD Appl of Advan in Navigation to
Guidance and Control Feb 1978 15 p refs

Avail NTIS HC A13/MF AO1

Some selected problems are dealt with related to the accuracy
of the different systems from an operational point of view Some
general remarks to the International Civil Aviation Organization
(ICAO}) Microwave Landing Systems (MLS) competition are
presented, along with ICAO Accuracy Requirements on the new
MLS Also presented are discussions on the performance of the
system and flare guidance problems Some perspective considera-
tions are given as an indication of possible future performance
tmprovements Author

N78-210824 Lear Siegler, Inc Grand Rapids Mich
Diwv

A MULTI-SENSOR IMPLEMENTATION FOR NAVIGATION,
POSITION LOCATION, POSITION UPDATE, RECONNAIS-
SANCE, AND WEAPON DELIVERY AN/ARN-101(V)

F E Pickel /n AGARD App! of Advan in Navigation to Guidance
and Control Feb 1978 9 p

{nstrument

Avail NTIS HC A13/MF AOY

The AN/ARN-101(V) 1s a digital system developed to replace
and/or functionally improve the present avionics in the USAF
F-4E and RF-4C aircraft it upgrades the operational capability
of the total weapon system through a multi-sensor implementa-
tion for navigation, offset aim point and target location weapon
delivery and reconnaissance The navigation position locating,
and position updating capabilities utihze a digital Inertial
Measurement Unit (IMU) loran, fire control or mapping radar,
Pave Tack TISEO (Electro-Optical Target ldentification System),
and Lead Computing Optical Sight System (LCOSS) mterfaces
Performance features include long-range and tactical navigation
all-weather blind bombing adverse weather landing approach,
uncanned weapon delivery profiles and automatic reconnaissance
steering Author

N78-21083# Rockwell International Corp ., Cedar Rapids lowa
Collins Avionics Div
A 4D APPROACH CONTROL USING VOR/DME/ILS
GUIDANCE
Juergen M H Bruckner and Thomas G Sharpe /n AGARD
Appl of Advan in Navigation to Guwdance and Control Feb
1978 15 p
Avall NTIS HC A13/MF AO1

A study s presented to design, develop and impiement a
4D approach control system using conventiona!l aircraft sensors
and displays augmented with area navigation capability The goal
was to arrive at a system capable of retrofit with most air
transport aircraft Multifunction CRT (MAP) displays and inertial
complementation were to be avoided The only equipment stem
required In the final design 1s a Mark 2 type RNAV system
capability used specifically to automatically define the nominal
multiple-ordered-leg 4D RNAV approach path The capability for
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close-in ILS captures {including those from above) was also
included to allow for diverse aircraft separation and noise
abatement requirements Author

N78-21087§ Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt Brunswick {(West Germany) Inst fuer
Flugfuehrung

IMPROVED AIRCRAFT TRACKING USING MANEUVER
STATISTICS ENROUTE AND IN THE TERMINAL AREA
Ulnch Brokof /n AGARD Appl of Advan in Nawvigation to
Guidance and Control Feb 1978 9 p refs

Avail NTIS HC A13/MF AO1

By means of radar tracking 1t 1s possible to estimate
continuously the dynamic state of an aircraft from discrete radar
data This 1s necessary, for instance, when investigating collision
nsks In this paper autocorrelation functions have been computed
from acceleration data The autocorrelation function could be
approximated by a model which corresponds to a penodic random
vanable The model itself as well as the model parameters gives
an indication of how to improve radar tracking algonthm (additional
parameters) A simple and an extended model are practically
tested in view of predicting properties The same example 1is
used to show how it 1s possible to improve radar tracking by
ading lateral acceleration with the roll angle information of the
aswrcraft via a data hnk between the control centre and the
aircraft Author

N78-21090# Ferranti Ltd, Edinburgh (Scotland)
NAVIGATION, GUIDANCE AND CONTROL FOR HIGH
PERFORMANCE MILITARY AIRCRAFT

W H McKinlay /n AGARD Appl of Advan in Navigation to
Guidance and Control Feb 1978 12 p refs

Avail NTIS HC A13/MF AO1

The paper discusses some of the factors involved in applying
advanced navigation to an awcraft operating at low altitude for
reconnaissance or to locate and attack ground targets It considers
the distinctions between navigation accuracy and the accuracy
with which a pilot can follow a given flight profile There are
references to target acquisttion and the need to pre-plan the
profile Recent Ferranti developments in the display of nawiga-
tion information coupled with a level of automatic pre-planning
are discussed Author

N78-21091# Systems Control, Inc, West Palm Beach, Fla
AREA NAVIGATION SYSTEMS AND PROCEDURES
Donald W Richardson and James S Tyler /n AGARD Appl
of Advan in Navigation to Guidance and Contro! Feb 1978
9 p refs
Avall NTIS HC A13/MF A1

An attempt to identify, \n pragmatic user-related terms the
operational significance of the overall concept of area navigation
(RNAV) s presented Its purpose i1s to explore, over a range of
users and missions, the spectrum of functions and capabilities
that this genernic nawvigation technique offers Starting with a
summary of the correlation between current navigation systems
both civihan and military and the concept of area nawvigation,
the main content of the paper deals with two major issues, the
current status of RNAV research, and future apphcations of RNAV
The current status 1s reviewed in the hight of the results of
extensive operational and cost benefit studies Two Illustrative
examples of RNAV operational apphcations are discussed, namely
the use of RNAV to facilitate complex noise abatement profiles,
and the application of RNAV techniques to improve the efficiency
of airborne search and rescue operations Author

N78-21092*§ Northwestern Umiv, Evanston Il
Center

FACTORS AFFECTING THE RETIREMENT OF COM-
MERCIAL TRANSPORT JET AIRCRAFT Progress Report
Frank A Spencer and Joseph A Swanson 15 Feb 1978
209 p refs

{Grant NsG-2149)

(NASA-CR-152115, PR-2) Avall NTIS HC A10/MF AO1 CSCL
01C

Transportation
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A bnief historical background of the technology and economics
of aircraft replacement and retirement in the prejet era i1s presented
to see whether useful insights can be obtained applicable to
the jet era Significant differences between the two peniods
were demonstated Current technological and operational
economic perspectives were investigated in detall Some
conclusions are drawn to aircraft retirement policies Author

N78-21093*§ Boeing Vertol Co Philadelphia Pa
RESEARCH REQUIREMENTS TO IMPROVE RELIABILITY
OF CIVIL HELICOPTERS
John J Dougherty Il and Lawrence D Barrett Apr 1978
114 p refs
{Contract NAS1-13624)
(NASA-CR-145335) Avall NTIS HC AO06/MF AO1
01C

The major rehability problems of the civil helicopter fleet as
reported by helicopter operational and mantenance personnet
are documented An assessment of each problem is made to
determine if the rehiability can be improved by applicatton of
present technology or whether additional research and develop-
ment are required The reliability impact 1s measured in three
ways {1) The relative frequency of each problem in the fleet
(2) The relative on-aircraft manhours to repair, associated with
each fleet problem (3) The relative cost of repairr matenals or
replacement parts assoctated with each fleet problem The data
reviewed covered the period of 1871 through 1976 and covered
only turbine engine aircraft Author

CSCL

N78-21094*# National Aeronautics and Space Administration
Ames Research Center Moffett Field Calf
EFFECT OF HIGH LIFT FLAP SYSTEMS ON THE CONCEP-
TUAL DESIGN OF A 1985 SHORT-HAUL COMMERCIAL
STOL TILT ROTOR TRANSPORT
Michael D Shovlin and Bruno J Gambucci Apr 1978 29 p
refs
(NASA-TM-78474 A-7364) Avail
CSCL 01C

The performances of a denvative concept of a 1985 STOL
tiit rotor transport and of a second concept having a complex
mechanical flap system similar to a short field B737 aircraft
were compared for @ 370 kilometer {200 nautical mile) short
haul mission The flap system of the latter allowed lift to be
shifted from the rotor system to the wing, permitting a 26 percent
reduction i dynamic component weight while also permitting
the use of a smaller wing The wing and disc loading of this
concept were 5746 (120 psf) and 1915 (40 psf) newtons per
square meter respectively while the wing and disc loading of
the derivative concept were 4788 (100 psf) and 1197 (25
psf) newtons per square meter respectively The high hft wing
ult rotor showed shghtly improved fuel usage over its entire
operating range and about 6 to 8 percent improvement in direct
ope cting costs resulting from its improved cruise effictency and
reduced weight Other advantages include tmproved rebability
with potentially reduced maintenance and better riding quahty

Author

NTIS HC AO03/MF AO1

N78-21095%§ Lockheed-Calfornia Co Burbank  Commercial
Advanced Design Dw
FUEL CONSERVATION MERITS OF ADVANCED TUR-
BOPROP TRANSPORT AIRCRAFT Final Report, Jan - Aug
1977
J D Revell and R H Tutis Aug 1977 154 p refs
(Contract NAS2-8612)
{NASA-CR-152086. LR-28283) Avail NTIS
HC A08/MF AO1 CSCL 01C

The advantages of a propfan powered aircraft for the
commercial air transportation system were assessed by the
comparison with an equivalent turbofan transport Comparisons
were accomplished on the basts of fuel utilization and operating
costs, as well as aicraft weight and size Advantages of the
propfan aircraft, concerning fuel utilization and operating costs,
were accomphshed by considering (1) incorporation of propfan
performance and acoustic data (2) revised mission profiles {longer
design range and reduction in, and cruise speed), and (3) utilization
of alternate and advanced technology engines Author



N78-21096*# O!d Dominion Univ, Norfolk, Va
Foundation
EXPERIMENTAL INVESTIGATION OF EFFECT OF JET
DECAY RATE ON JET-INDUCED PRESSURES ON A FLAT
PLATE Final Report
John M Kuhiman, Don § OQusterhout, and Ronald W Warcup
Washington NASA Apr 1978 81 p refs
(Grant NGL-47-003-039)
(NASA-CR-2979) Aval NTIS HC AO5/MF AO1 CSCL 01C
An experimental study of the interaction between a hft jet
and an awcraft wing for a jet VTOL awrcraft was performed for
the simphfied model of an unheated, subsonic, circular jet exiting
at nght angles to a flat plate into a uniform subsonic crosswind
The effects of jet dynamic pressure decay rate upon the jet
location and jet induced pressure distribution on the plate were
studied over a range of jet to crossflow velocity ratios of 2 2
< or = R < or = 10 Jet decay rate was vaned through use
of cylindrnical centerbodies with flat or hemispherical tips
submerged in the jet nozzle at vanous depths below the jet exit
plane Quicker jet dynamic pressure decay caused by the
presence of a centerbody, resuited in reductions in the jet
induced Iift loss by as much as 45 percent relative to values
for jets with no centerbody These reductions in lift loss were
observed at the larger values of crossflow velocity Author

Research

N78-21097# AiResearch Mfg Co, Torrance, Cahf
DESIGN, FABRICATION, AND TESTING OF A FULL-SCALE
BREADBOARD IN NITROGEN GENERATOR FOR FUEL
TANK INERTING APPLICATION Final Technical Report, Jun
1975 - Sep 1977
Scott A Manatt Sep 1977 130 p refs Prepared in cooperation
with Dow Chemical Co Walnut Creek, Cahf
(Contract DOT-FA75WA-3658)
(AD-A049459 AiResearch-77-14376, FAA-RD-77-147) Avail
NTIS HC AO07/MF A01 CSCL 01/3

Aircraft fuel tank ullage may contain a mixture of fuel vapor
in air that presents a fire and explosion hazard This hazard can
be eliminated if the air 1s replaced by an nert gas contamning
insufficient oxygen to allow ignition Fuel tank inerting systems
using onboard storage of hquid nitrogen to supply the inert gas
have been demonstrated by the FAA and others and have been
retrofitted into some U S Air Force transport aircraft Tests by
NAFEC and the Air Force have shown that fuel ullage oxygen
concentration must be reduced to 9 percent or less to protect
against ignition sources The use of hollow fiber permeable
membranes in an onboard inert gas generator {IGG) fuel tank
inerting system has been shown to be a feasible alternative to
systems using stored hquid nitrogen which must be periodically
replerished A program to optimize the permeable membrane
geometry generate data required for system design and to design,
fabricate and test full-scale breadboard permeable membrane
air separation modules was conducted using the McDonnell-
Douglas DC-9 awcraft as a design baseline Results of membrane
development, full-scale breadboard module design and testing
are reported a preliminary design 1s presented for a hollow
fiber permeable membrane IGG system for the DC-9, and
ownership considerations for the airborne system design, including
a Ife cycle cost analysis are discussed Author (GRA)

N78-21098§ Boeing Vertoi Co. Philadelphia. Pa
BEARINGLESS TAIL ROTOR LOADS AND STABILITY
Fina! Report, Mar 1975 - Jan 1978
W T Edwards and W Miao Nov 1977 289 p refs
{Contract DAAJ02-75-C-0017, DA Proj; 1F2-62209-AH-76)
(AD-A049579, D210-11025-1, USAAMRDL-TR-76-16} Avall
NTIS HC A13/MF AO1 CSCL 01/3

Four wind tunnel model tests were conducted on a model
flex-strap beanngless tail rotor for aeroelastic stability charactens-
tics and loads In all, 12 individual rotor parameters were
investigated to determine their effect on aeroelastic stabiity All
data required to define the structural and aerodynamic characteris-
tics of the basic model and structural data required to define
the test stand and dnve system are presented In addition the
physical properties required to describe the various parameters
are documented, thus providing a complete descnption of each
configuration tested The effect of each test parameter on the
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aeroelastic stability boundarnes s indicated through plots of actual
measured boundanes Where availlable the alternating strap loads
for these configurations are presented A limited amount of analysis
was conducted and seemed to correlate with the test results
GRA

N78-21099§# Raytheon Co., Sudbury Mass
A REVIEW OF METHODOLOGIES AND CONCEPTS TO
MEASURE AND EVALUATE AIRCRAFT SURVIVABILITY/
VULNERABILITY Final Report
R Smith A S Soltes, J K Wetzel and L. R Doyon Jan
1978 109 p refs
(Contract F33615-73-C-0678)
(AD-A050152, ER74-4435 JTCG/AS-75-5-002) Avail NTIS
HC AO6/MF AO1 CSCL 01/3

This report 1s a summary of all significant studies performed
by the Raytheon Company during the JTCG/AS TEAS program
The studies encompass pnmanly three areas  survivability
assessment modeling, mission cost-effectiveness methodology,
and survivability assessment studies In the survivability assess-
ment modeling area, several aircraft attrition models were
evaluated to determine their applicabiity to the TEAS effort,
and modehing deficiences were identified In addition attrition
modeling requirements were outlined (agan with the TEAS
objectives in mind) to estabhish a more effective baseline model,
and modeling validation techniques were studied to establish
mode! credibiity A mission cost-effectiveness methodology I1s
described to assist the Survivabiity Assessment Subgroup in
the evaluation of the baseline aircraft Following the definition
of a generalized mission effectiveness/survivability model, a cost
model based on the WESIAC method was outlined and a sample
problem was described to demonstrate a typical application to
the TEAS program Finally survivability assessment studies were
performed to provide examples of how current survivabihty
methodologies could be applied to the study of aircraft attrition

GRA

N78-21100§ Naval Arr Development Center, Warminster Pa
Aircraft and Crew Systems Technology Directorate
A-4F BLUE ANGEL FUGHT USAGE DATA, 1976

Final Report
K 1 Letkach and G A Bohannon 15 Oct 1977 70 p refs
(AD-A050164, NADC-77287-60) Avail NTIS

HC A0O4/MF AO1 CSCL 01/3

This report presents flight usage data which 1s used for
monttoring individual Blue Angel aircraft structural fatigue life
Data identify operational trends that are beneficial/detrimental
to prolonging awcraft fatigue iife A total of 27004 hours of
counting accelerometer data and 363 2 hours of oscilograph
data were processed and are presented This data provides the
basis for fhight spectra development of Blue Angel mission
utihzations as well as information concerning point in the sky
assumptions required for fatigue analyses Author (GRA)

N78-21101# Douglas Aircraft Co Inc, Long Beach Cahf
EVALUATION OF WINDSHIELD MATERIALS SUBJECTED
TO SIMULATED SUPERSONIC FLIGHT Final Report, Jun
1976 - Aug 1977
J B Hoffman Sep 1977 150 p refs
{Contract F33615-75-C-3105)
(AD-A049981, MDC-J7171 AFFDL-TR-77-92) Avail
HC A07/MF AO1 CSCL 01/3

Candidate laminated and monolithic transparent plastic mate-
nals for aircraft windshields subjected to supersonic aerodynamic
heating and pressure are evaluated by wind tunnel testing at
reaisic Mach numbers and altitudes for high performance
aucraft The rehabiity of the face-ply matena! i1s ascertained
and the transparency optical effects are assessed dunng flight
operating conditions and as a result of these conditions

Author (GRA)

NTIS

N78-21102§ Naval Postgraduate School, Monterey, Calf
REPORT ON AIRCRAFT FATIGUE STUDIES Intennm Report.
1 Jul. 1976 - 30 Sep 1977



N78-21103

Gerald H Lindsey 30 Sep 1977 36 p refs
(AD-A049876, NPS-67L177091) Avail NTIS
HC A03/MF A01 CSCL 01/3

This report summarizes a year of research activity on asircraft
fatigue in three areas (1) The influence of minimum load levels,
ground loads, order of loading and counting method on the
damage calculation, (2) The method of calculating local stress
in the plastic range at the stress concentration site from the
recorded in-flight strain monmitor and (3) The measurement of
relaxation of residual stresses after they are produced locally at
the point of stress concentration Substantial progress was made
in all three areas and especially the first two Author (GRA)

N78-21103§ Hindustan Aeronautics Ltd Bangalore (India)
MULTI-VARIATE OPTIMIZATION PROBLEMS OF FLIGHT
VEHICLE SYNTHESIS
Sndhar M Ramachandra Jan 1978 42 p refs
(PB-276123/7) Avall NTIS HC A03/MF A01 CSCL 01C
Attempts were made to delineate the multitechnology,
multi-vanate nature of the flight vehicle and the complex
interactions between the various areas involved n its synthesis
Considerations ansing in the choice and configuration layout of
the hardware for tactical arcraft are outlined A bnef mathematical
formulation of a system oriented approach to design 1s proposed
for optimizing the flight vehicle parameters GRA

N78-21104%§# National Aeronautics and Space Administration

Langley Research Center Langley Station, Va

RESULTS OF A SIMULATOR TEST COMPARING TWO

DISPLAY CONCEPTS FOR PILOTED FLIGHT-PATH-ANGLE

CONTROL

Wendell W Kelley Mar 1978 23 p refs

(NASA-TM-78692) Availl NTIS HC A02/MF AO1 CSCL 01D
Results of a simulator expenment which was conducted in

order to compare pilot gamma-control performance using two

display formats are reported Pilots flew a variable fliight path

angle tracking task in the landing configuration Pilot and airplane

performance parameters were recorded and pilot comments

noted for each case Author

N78-21105# Rockwell International Corp Los Angeles Calif
Aircraft Div
FIBER OPTICS COST ANALYSIS PROGRAM (FOCAP)
Final Report, 30 Jun 1976 - 30 Jun 1977
C C Zelon J E Cassidy and R G Shipley Sep 1977 255 p
refs
{Contract F33615-76-C-1260)
(AD-AQ49859 NA-77-729 AFAL-TR-77-180)
HC A12/MF A01 CSCL 20/6

The significance of this research 1s that it establishes methods
for comparing the hfe cycle cost of fiber optics and wire data
transfer systems on large military aircraft, and uses those methods
to perform cost analyses on the data transfer subsystems
Using the B-1 as an example the applicability of fiber optics to
the B-1 avionics/electrical systems was identified Conceptual
fiber optics data transfer systems were designed The present
wire and the conceptual fiber optics designs formed a basis for
computenized life cycle cost comparnsons Sensitivity analyses
and cost trade-offs were performed to determine cost drivers in
the application of fiber optics Results show significance cost
benefits can be gamed by the implementation of fiber optics in
data transfer subsystems having data rates in excess of 2 to
3 megabits per second GRA

Availl NTIS

N78-21107%§ National Aeronautics and Space Administration

Langley Research Center Langley Station Va

RECTANGULAR CAPTURE AREA TO CIRCULAR COMBUS-

TOR SCRAMJET ENGINE

S Zane Pinckney Mar 1978 45 p refs

{(NASA-TM-78657) Avall NTIS HC A03/MF AO1 CSCL 21E
A new concept for a scramjet engine design was presented

The inlet transformed a rectangular shaped capture stream mto

a cross section which was almost circular In shape at the inlet

throat or combustor entrance The inlet inner surface was designed
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by the method of streamline tracing The high pressure and
temperature regions of the combustor were almost circular in
shape and thus the benefits of hoop stresses in relation to
structural weight could be utilized to reduce combustor and engine
weights The engine had a center body consisting of a 20 deg
included angle cone followed by a constant diameter cylinder
Fuel injection struts were arranged in a radial array and were
swept 54 deg from the center body to the inlet inner surface
and had values of length to maximum average thickness between
56 and 66 which were felt to be structurally reasonable
Combustor wetted areas were shown to be less than those of
the present fully rectangular engine concept Author

N78-21109*# National Aeronautics and Space Administration
Lewis Research Center Cleveland, Ohio
GAS PATH SEALING IN TURBINE ENGINES
Lawrence P Ludwig 1978 44 p refs Presented at AGARD
Power Energetics and Propulsion Panel Meeting on Seal Technol
in Gas Turbine Engines London, 6-7 Apr 1978
(NASA-TM-73890 E-9505) Avall NTIS HC AO3/MF AO1
CSCL 21€

A survey of gas path seals 1s presented with particular
attention given to sealing clearance effects on engine component
efficiency The effects on compressor pressure ratio and stall
margin are pointed out Various case-rotor relative displacements,
which affect gas path seal clearances are identified Forces
produced by nonuniform sealing clearances and thewr effect on
rotor stability are discussed qualitatively, and recent work on
turbine-blade-tip sealing for high temperature 1s descnbed The
need for active clearance control and for engine structural analysis
1s discussed The functions of the internal-flow system and its
seals are reviewed Author

N78-21112*§ Natonal Aeronautics and Space Administration
Lewis Research Center Cleveland Ohio
AIRFLOW AND THRUST CALIBRATION OF AN F100
ENGINE, S/N P680059, AT SELECTED FLIGHT CONDI-
TIONS
Thomas J Biesiadny, Douglas Lee and Jose R Rodnguez Apr
1978 27 p refs
(NASA-TP-1069, E-9257) Avail
CSCL 21€

An airflow and thrust calibration of an F100 engine, S/N
P680059 was conducted to study aiframe propulsion system
integration losses in turbofan-powered high-performance aircraft
The tests were conducted with and without thrust augmenta-
tion for a variety of simulated fight conditions with emphasis
on the transonic regime The resulting corrected airflow data
generalized into one curve with corrected fan speed while corrected
gross thrust increased as simulated flight conditions increased
Overall agreement between measured data and computed results
was 1 percent for. corrected airflow and -1 1/2 percent for
gross thrust The results of an uncertainty analysis are presented
for both parameters at each simulated flight condition Author

NTIS HC AO3/MF AO1

N78-21114%# National Aeronautics and Space Administration
Lewis Research Center Cleveland Ohio
THEORETICAL FLOW CHARACTERISTICS OF INLETS FOR
TILTING-NACELLE VTOL AIRCRAFT
Michael A Boles Rogers W Luidens and Norhert O Stockman
Apr 1978 31 p refs
(NASA-TP-1205 E-9387) Avall NTIS HC A03/MF AO1 CSCL
21E

The results of a theoretical investigation of geometric variables
for lift-cruise-fan tilting nacelle inlets operating at high incidence
angles are presented These geometric variables are investigated
for their effects on surface static to free stream pressure ratio,
and the separation parameters of maximum to diffuser exit surface
velocity ratio and maximum surface Mach number for low speed
operating conditions The geometric parameters varned were the
internal lip contraction ratio, external forebody to diffuser exit
diameter ratio external forebody length to diameter ratio and
internal hp major to minor axis ratio Author



N78-21116*# Rao and Associates Inc Palo Alto Calif
USE OF LEANING VANES IN A TWO STAGE FAN
G V R Rao and R V Digumartth Nov 1975 53 p refs
(Contract NAS2-8680)
{NASA-CR-152134) Avall
21E

The use of leaning vanes for tone noise reduction was
examined in terms of their apphcation in a typical two-stage
high pressure ratio fan In particular for stages designed with
outlet guide vanes and zero swirl between stages leaning the
vanes of the first stage stator was studied since increasing the
number of vanes and the gap between stages do not provide
the desired advantage It was shown that noise reduction at
higher harmonics of blade passing frequency can be obtained
by leaning the vanes Author

NTIS HC AO4/MF AO01 CSCL

N78-21116*# Massachusetts Inst of Tech Cambridge
NITRIC OXIDE FORMATION IN GAS TURBINE ENGINES
A THEORETICAL AND EXPERIMENTAL STUDY
PhD Thesis - Nov 1975 Final Report
Thomas Mikus, John B Heywood, and R Edward Hicks
Washington NASA Apr 1978 106 p refs
{Grant NGR-22-009-378)}
{NASA-CR-2977) Aval NTIS HC AO6/MF A01 CSCL 21E
A modified Zeldovich kinetuc scheme was used to predict
nitnc oxide formation in the burned gases Nonuniformities in
fuel-air ratio in the pnmary zone were accounted for by a
distnbution of fuel-air ratios This was followed by one or more
dilution zones in which_a Monte Carlo calculation was employed
to follow the mixing and dilution processes Predictions of NOX
emissions were compared with various available expenmental
data and satisfactory agreement was achieved In particular
the model 1s applied to the NASA swirl-can modular combustor
The operating characteristics of this combustor which can be
inferred from the modeling predictions are described Parametric
studies are presented which examine the influence of the modeling
parameters on the NOX emission level A senes of flow
visualization experiments demonstrates the fuel droplet breakup
and turbulent recirculation processes A tracer expenment
quantitatively follows the jets from the swirler as they move
downstream and entrain surrounding gases Techniques were
developed for calculating both fuel-air ratio and degree of
nonuniformity from measurements of CO2 CO 02 and
hydrocarbons A burning experrment made use of these techniques
to map out the flow field in terms of local equivalence ratio
and mixture nonuniformity Author

N78-21117§ A Force Systems Command Wnght-Patterson
AFB Ohio
FUEL PRESSURE INCREASE LIMITER
Yu M Akhmetov V | Bolshagin, A A Ryzhov V S Dyakonov
and M A Medvedeva 26 Jul 1977 10 p Transl into ENGLISH
from Patent (USSR} no 339672 24 May 1972 p 1-2
(AD-A049393 FTD-1D(RS)T-1249-77) Avail NTIS
HC A02/MF AO1 CSCL 01/3

The invention belongs to the field of the automatic contro!
of turbojet engines in particular to fuel pressure increase limiters
Known are fuel pressure increase hmiters predominantly for a
turbojet engine which contain a spring-opposed servopiston with
a rod, the cavities of which are connected by channels with a
constant pressure valve and a control shid valve The purpose
of the invention 1s to prowvide the optimal rate of pressure
increase To do this made in the rod are additional channels
connected to both cavities of the servodrive by means of holes
which are provided in its body GRA

N7§-2111§# Adwisory Group for Aerospace Research and
Development, Pans (France)

HIGH TEMPERATURE PROBLEMS IN GAS TURBINE
ENGINES

Feb 1978 585 p refs Presented at the 50th Meeting of the
AGARD Propulsion and Energetics Panel Ankara 19-23 Sep
1977
(AGARD-CP-229
HC A25/MF AQ1

1SBN-92-835-0209-4) Avail NTIS
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The design and operation of gas turbines at high turbine
inlet temperatures are considered Emphasis 1s placed on turbine
cooling techniques high temperature matenals and coatings
combustors afterburners and nozzles the effect of cooling on
aerodynamic performance and prediction methods

N78-21120# Rolis-Royce Ltd Bnstol (England)  Aero Div
PROJECT OPTIMISATION OF MILITARY GAS TURBINES
WITH RESPECT TO TURBINE LIFE

E A White and M J Holland /n AGARD High Temp Probl
mn Gas Turbine Eng Feb 1978 17 p

Availl NTIS HC A25/MF AQ1
Computenzed analytical techniques developed for examining
the charactenstics of high pressure turbine blades under the
various stresses of operation are considered Emphasis 1s placed
on turbine service Iife and cooling requirements for military aircraft
in terms of and developing a cost effective weapon system
JMS

N78-21121§ Turbomeca S A - Brevets Szydlowsk:, Bizanos
{France)

PROBLEMS CONCERNING HIGH TEMPERATURES IN
SMALL TURBOMACHINES [PROBLEMES DES HAUTES
TEMPERATURES DANS LES PETITES TURBOMACHINES]
P Belaygue /n AGARD High Temp Probl in Gas Turbine
Eng Feb 1978 12 p In FRENCH

Availl NTIS HC A25/MF AO01

The power of small aeronautical turbomachinery 1s discussed
in detail Problems ansing from elevating temperature and pressure
at the turbine entrance which affect components such as the
compressor as well as the combustion chamber and the turbine
were examined The aerodynamic and thermodynamic hmita-
tions that occur due to this rise in temperature and pressure
are also summarized In relation to the small dimensions of the
components Trans! by BB

N78-21125§ Motoren- und Turbinen-Union Muenchen G mb H
{(West Germany)
HOT CASCADE TEST RESULTS OF COOLED TURBINE
BLADES AND THEIR APPLICATION TO ACTUAL ENGINE
CONDITIONS
H Koehler D K Hennecke, K Pfaff, and R Eggebrecht /n
AGARD High Temp Probi in Gas Turbine Eng Feb 1978
12 p refs
Avall NTIS HC A25/MF AO1

Experimental results of the cooling performance of vanous
convection and film cooled turbine blade models in a two
dimensional stationary cascade are presented The Reynolds
number and the cooling air/main stream mass flow ratio were
vaned within a range which is typical for turbine rotor blades in
|et engines From the analysis of the test results basic under-
standing about the characteristics of cooling effectiveness and
about the distribution of the hot gas side heat transfer coefficient
was obtained In applying model test results to a real engine
the differences between cascade and engine conditions for
example the rotation and the changed radiation environment
are taken into account Some engine phenomena, such as free
stream turbulence which still have a largely unknown influence
on heat transfer processes, are discussed Blade temperature
from engine tests are compared with cascade test results and
theoretical temperature distnbutions For a simulated engine
acceleration process the temperature and the stress distnbu-
tions in the mid-section of a turbine blade was computed using
a tme dependent finite element program The results which serve
as a basis for a comparative blade live assessment show that,
during the transient phase the mechanical loading of the blade
by far exceeds the steady state valves Author

N78-21126§ Technische Hochschule. Aachen (West Germany)}
Inst fuer Strahlantriebe und Turboarbeitsmaschinen
INVESTIGATIONS OF THE LOCAL HEAT TRANSFER
COEFFICIENT OF A CONVECTION COOLED ROTOR
BLADE



N78-21127

W Kuehl /n AGARD High Temp Probl in Gas Turbine Eng
Feb 1978 11 p refs
Avail NTIS HC A25/MF AO0Y

Temperature measurements made within the convection air
cooled rotor blade of a gas turbine during operation are used to
determine the local heat transfer coefficients of turbine blades
The analyticai method 15 descrnibed along with resuits which include
the local gas side heat transfer and the complete temperature
field within the blade Unsteady flow effects are discussed

JMS

N78-21127# Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Cologne (West Germany) inst fuer
Antniebstechnik
INVESTIGATION ON TEMPERATURE DISTRIBUTION NEAR
FItM COOLED AIRFOILS
H Kruse /n AGARD High Temp Probl in Gas Turbine Eng
Feb 1978 13 p
Availl NTIS HC A25/MF AO01

Using a practically adiabatic airfoil as a simple model of a
turbine blade some typical film cooling configurations were
investigated The dimensions and operating conditions were
chosen so that both the Reynolds numbers and the ratio of
hole diameter to boundary layer thickness would correspond to
realistic values in the turbine The temperature ratio between
the mainstream and the coolant was in the range of 125 in
order to get reasonable temperature differences The tempera-
ture distributions within the gas and on the adiabatic wall were
measured by means of miniatunzed thermocouples Information
1s given on the distribution of film cooling effectiveness and on
the distribution of temperature in the near region downstream
of the blowing point To point out the influence of curvature
near the nose of the arfoll some typical results were compared
with those from flat plate measurements Author

N78-21128§ Middte East Technical Unw , Ankara (Turkey) Dept
of Mechanical Engineering

EROSION PREVENTION AND FILM COOLING ON VANES
M Saryal | M Chantous and A Citici /n AGARD High
Temp Probl in Gas Turbine Eng Feb 1978 8 p refs

Avail NTIS HC A25/MF AQ1

A preliminary research on the behavior of solid partcles
approaching a cascade of leaf nozzles having air injected through
a sht at the leading edge, was carried out The results showed
a definite prevention of erosion of sohid particles at the leading
edge region and the blade shoulder The only vulnerable region
was the pressure side traihng edge region The ability of this
method to provide means for effective cooling of gas turbine
blades and possibiities of pulverized coal direct firming were
studied Results are summarnized Author

N78-21129§ Sussex Unwv, Brghton {(England)
Mechanical Engineering

PERFORMANCE AND DESIGN OF TRANSPIRATION-
COOLED TURBINE BLADING

F J Bayley /n AGARD High Temp Probl in Gas Turbine
Eng Feb 1978 15 p refs

Dept of

Avail NTIS HC A25/MF AO1

Experimental and theoretical studies of transpiration cooled
turbine blades are reviewed and a design method for such cooling
system is proposed An integral boundary layer method of analysis
ts shown to produce good agreement between observed and
predicted heat transfer coefficients over most of the blade section
where the effect of the coolant flow 1s significant while a simple
momentum-mixing theory appears adequate for assessing the
effect of the coolant on the blade profile loss Author

N78-21130# Ohio State Univ, Columbus

THE INFLUENCE OF TRANSPIRATION COOLING ON
TURBINE BLADE BOUNDARY LAYER

tit S Han and Leon Winget /n AGARD High Temp Prabl n
Gas Turbine Eng Feb 1978 14 p refs Sponsored in part by
AF

Avail NTIS HC A25/MF AO1
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The external boundary layer and the heat transfer distnbution
of a film cooled turbine blade are calculated Results are used
to determine the necessary film injection rate when the aufou
shape the external gas and the desired blade temperature are
specified JMS

N78-21131§# National Gas Turbine Establishment, Pyestock
{England)

EXPERIMENTAL EVALUATION OF A TRANSPIRATION
COOLED NOZZLE GUIDE VANE

W H Morns J B Bullard and L D Wigg /n AGARD High
Temp Probl in Gas Turbine Eng Feb 1978 15 p refs

Avail NTIS HC A25/MF AO1

The design and expenmental evaluation of a transpiration
cooled nozzle guide vane i1s descnbed The thermal evaluation
of the coolant system design at gas temperature up to 1615 K
indicated achievment of design effectiveness levels and good
uniformuty of temperature distnibution However the effect of
transpinng flow on turbine stage efficiency was to bnng about
a significant loss in performance relative to an uncooled nozzle
a loss of about 5 per cent in efficiency at a coolant mass flow
ratio of 3 per cent was observed Application of the expenmen-
tal data to transpiration cooling of nozzle guide vanes s
discussed Author

N78-21132§ Technische Hogeschool Delft (Netherlands) Lab
voor Verbrandingsmotoren en Gas-turbines

HEAT TRANSFER CHARACTERISTICS OF THE CLOSED
THERMOSYPHON SYSTEM

R W Stuart-Mitchell and J Andnes /n AGARD High Temp
Probl in Gas Turbine Eng Feb 1978 13 p refs

Avail NTIS HC A25/MF AO1
A closed thermosyphon system of gas turbine blade cooling
using hquid metals and a secondary cooling circuit in a blade
root was studied Expenmentally determined heat transfer
charactenstics were determined for a 10 6 mm diameter cyhindrical
closed thermosyphon with a length diameter ratio 116 1 and a
heated-to cooled-length ratio of 1 1 using water and mercury
under a uniform heat flux hot wali boundary condition Results
were obtained with the thermosyphon stationary and vanously
angled to the vertical between O deg and 45 deg and mounted
In a rotating arm apparatus at rotational speeds between
500 rpm and 1000 rpm The results from the rotating
expenments were correlated using a Grashof Number based on
the gravitational acceleration while the centnfugal acceleration
was included in a third dimensionless parameter Comparison of
the results from the stationary and rotating experiments shows
that angling the stationary thermosyphon to the vertical does
not simulate the heat transfer in the rotating thermosyphon
Author

N78-21134§ Centre de Villaroche Moissy {(France) Dept
Combustion-Pollution-Rechauffe
A REVIEW OF TECHNIQUES FOR THE THERMAL PROTEC-
TION OF THE WALLS OF THE COMBUSTION CHAMBER
AND REHEATING DUCTS OFf TURBOREACTORS [REVUE
DES TECHNIQUES DE PROTECTION THERMIQUE DES
PAROIS DES FOYER PRINCIPAUX ET DE RECHAUFFE DES
TURBOREACTEURS]
M Buisson, J P Galllac, and B Deroide /n AGARD High
Temp Probl in Gas Turbine Eng Feb 1978 15 p refs In
FRENCH
Avail NTIS HC A25/MF AO1

Techniques and himitations involved In the recooling of the
combustion chamber in turboreactors were reviewed A cntical
analysis of classical solutions such as forced convection and
film recooling showed the necessity for the utihzation for more
elaborate procedures, which include more simplified calcula-
tions Trans| by BB

N78-21135# Lucas Aerospace Ltd Burnley (England)
tions Div

PRACTICAL SOLUTIONS TO THE COOLING OF COMBUS-
TORS OPERATING AT HIGH TEMPERATURES

Fabnca-



J Winter and H Todd /n AGARD High Temp Probl in Gas
Turbine Eng Feb 1978 14 p

Avail NTIS HC A25/MF AD1

Flame tube Ife potential for small gas turbine engine
applications where high temperature operating conditions occur
was studied A small annular reverse flow combustion chamber
was developed which utilizes a high proportion of the incoming
air for wall film cooling purposes pror to the redirection of the
cooling ar for combustion and mixing The concept i1s shown to
minimize the cooling difficulties encountered on conventional small
annular chambers particularly when operating at elevated turbine
entry temperatures A combustor developed for a regenerative
gas turbine engine where impingement cooling liners are employed
to overcome problems of high metal temperatures on a low
cost umt is described Author

N78-21136¢ Technische Hochschule Darmstadt (West Ger-
many) Inst fuer Techmische Thermodynamik
THE INFLUENCE OF COOLANT TURBULENCE INTENSITY
ON FILM COOLING EFFECTIVENESS
R Best /n AGARD High Temp Probl in Gas Turbine Eng
Feb 1978 14 p refs
Avall NTIS HC A25/MF AO1

In pipe flow experiments cold air was mnjected tangentially
to the tube wall of the test section through an annular slot into
a hot fully developed turbulent pipe flow The adiabatic wall
temperature was measured along the pipe length for different
velocity ratios Injection slot heights, and degrees of turbulence
of coolant and main streams Simultaneously the velocity and
the temperature profiles as well as the distnbution of the turbulent
fluctuation velocities were measured The measurements indicate
that an increasing turbulence intensity of the coolant can
significantly reduce film cooling effectiveness By means of
turbulent fluctuation velocity measurements and a physical model
the film cooling effectiveness can be calculated The denved
correlations reveal cooling effectiveness with increasing turbulence
There 1s good agreement between experiments and theoretical
predictions Author

N78-21137§# Centro per | Automatica E Piaggio Pisa (ltaly)
HIGH TEMPERATURE H2-AIR VARIABLE GEOMETRY
COMBUSTOR AND TURBINE TEST FACILITY AND
MEASUREMENTS

L Martorano and D Dim /n AGARD High Temp Probl in
Gas Turbine Eng Feb 1978 10 p refs

Avall NTIS HC A25/MF AO1

A design concept for gas turbine H2-awr combustor s
presented and 1ts potential venfied by experimentat data The
combustor performance with a view to the use of H2-air in
conventional vanable geometry gas turbines was emphasized
Proposals and development for varying and controlling the awr
flow distnbution charactenstics appear feasible Results are given
of the first high temperature tests carried out on vanable geometry
combustor and turbine blading Author

N78-21138§ Awr Force Aero Propulsion Lab Wright-Patterson
AFB Ohio

LOW FREQUENCY COMBUSTION INSTABILITY IN AUG-
MENTORS

F N Underwood J P Rusnak (Pratt and Whitney Aircraft West
Palm Beach Fla) R C Ernst (Pratt and Whitney Aircraft, West
Palm Beach, Fla), € A Petnno (Pratt and Whitney Aircraft,
West Palm Beach Fla) P L Russell (Pratt and Whitney Arrcraft,
West Palm Beach Fla) and R Murphy Jr /n AGARD High
Temp Probl in Gas Turbine Eng Feb 1978 19 p ref

Avall NTIS HC A25/MF AO1

An analytical model was developed to aid in designing
afterburners that are free from low frequency instability Rumble
mechanisms investigated include the system aiflow dynamucs,
combustion efficiency oscillations fuel vaponzation recirculation
wake energy, and turbulence upstream of the flameholders
Comparnisons of the model predictions with experimental data
are good Author
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N78-21139# Office National d Etudes et de Recherches
Aerospatiales Pans (France)

NEW MATERIALS FOR HIGH TEMPERATURE TURBINES
ONERA'S DS COMPOSITES CONFRONTED WITH THE
BLADE PROBLEMS -

Herve Bibring /n AGARD High Temp Probl in Gas Turbine
Eng Feb 1978 12 p refs In FRENCH ENGLISH summary

Avall NTIS HC A25/MF AO1

The needs required for a blade matenal in aircraft turbines
operating at higher temperatures are compared with the actuat
performance as found on Cotac DS composites testing The
structure and the properties of the more fully developed 74 and
741 types are discussed In particular the high temperature
structural stability, the impact of therma! and mechanical fatigue
the oxidation resistance and the coating capability are thoroughly
evaluated The great benefit in operational temperature of these
matenals can be immediately exploited in the field of uncooled
solid blades The problem of cooling passages in DS eutectic
blades 1s also outhned Author

N78-21141§ Office National d Etudes et de Recherches
Aerospatiates, Pans (France)

PROTECTION OF COOLED BLADES OF COMPLEX INTER-
NAL STRUCTURE

Philippe Galmiche /n AGARD High Temp Prob! in Gas Turbine
Eng Feb 1978 9 p refs In FRENCH ENGLISH summary

Availl NTIS HC A25/MF AO1

The problem of the general protection of cooled blades of
complex internal structure was studied A corresponding method
called the SF techrnique, permits the realization in a single operation
of the protection of both external and internal surfaces, as well
as those of the onfices of cooling air, whatever theirr diameter
In a general way, the respective thickness of external and internal
coatings may be precisely predetermined, with no parasitic particle
being able to remain inside the parts after application of the
protecting treatment Results obtained by application of the SF
method are illustrated by the presentation and examination of
vanous parts of advanced turbomachines which were handed
over for treatment followed by tests or operational use by engine
manufacturers or airhines Author

N78-21142§ Adwvisory Group for Aerospace Research and
Development, Pans {France)
COBALT-BASE ALLOYS FOR HOT CORROSION PROTEC-
TIVE COATINGS
A Davin (CRM Liege Belgum), J M Drapier (CRM, Liege
Belgium) D Coutsouradis {CRM, Liege Belgium), and L Habraken
In 1its High Temp Probl in Gas Turbine Eng Feb 1978 12 p
refs
Avall NTIS HC A25/MF AO1

In the field of gas turbine applications the severe requirements
of extended operation 1n manne environments Or an increase N
the mlet temperature hmit the hfe of the diffusion alumirnide
base coatings for nickel and cobalt superalloys Protective overlay
coatings such as Co/Ni-Cr-Al-Y-Ta were developed in order to
satisfy the requirements of the gas turbine designers and showed
an exceptional hot corroston resistance They were optimized to
obtain an acceptable compromise between hot corrosion and
thermal shock resistance Experience gained with the develop-
ment of such cobalt base and particularly Co-Al-Cr-Ta-Ni-Y alloys
and corresponding coatings were evaluated by varnous tech-
niques Author

N78-21143§# Prant and Whitney Aurcraft Group West Palm
Beach, Fla Government Products Div

TRENDS OF FUTURE TURBINE LIFE PREDICTION TIME
PHASE AUTOMATED ANALYSIS AND TEST VERIFICA-
TION

J L Prnce and | J Gershon (AFAPL) /n AGARD High Temp
Probl in Gas Turbine Eng Feb 1978 11 p refs

Avall NTIS HC A02/MF AD1
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A review of the most significant design parameters affecting
turbine durabihity and the structural analysis and venfication
techniques which are being developed for identification of
structural tnadequacies early in th propulsion system development
cycle are reviewed Author

N78-211456# Lucas Aerospace Ltd Burnley {(England) Fabrica-
tions Diwv

EVALUATION OF A CERAMIC COMBUSTION CHAMBER
FOR A SMALL GAS TURBINE ENGINE

G Sedgwick /n AGARD High Temp Probl n Gas Turbine

Eng Feb 1978 10 p refs

Availl NTIS HC A25/MF AO!

A description is presented of the design component evaluation
and combustion testing of a reverse flow annular combustion
chamber in silicon nitnde Heat transfer assessments were made
of the temperature levels which components would reach during
combustion testing A thermal test program was formulated
which enables thermal loadings well in excess of those estimated
for the actual flame tube environment to be imposed upon
specimen components Thermal stress and probability of survival
values were obtained using the method based on a Weibull
statistical analysis using the weakest link volume cnitical flaw
assumption Finite element and bnittle failure analyses were carried
out on both thermal stress test specimens and the components
making up the flame tube Author

N78-21148§ Massachusetts Inst of Tech Cambridge
SYSTEMATIC STUDIES OF HEAT TRANSFER AND FILM
COOLING EFFECTIVENESS
J F Louws /n AGARD High Temp Probl in Gas Turbine Eng
Feb 1978 36 p refs
(Contracts F33625-76-C-2018 NO0O0014-76-C-0253)
Avail NTIS HC A25/MF AO1

A review of studies in heat transfer and film cooling
effectiveness was given to develop an in depth understanding
of heat transfer and film cooling in gas turbines A common
experimental procedure I1s descrnibed for heat transfer measure-
ments under isothermal wall conditions using fast response heat
transfer gauges in tests conducted in a shock tunnel and a
blowdown faciity The tests were conducted at flow and
thermodynamic conditions modeling the operating conditions of
advanced gas turbines The configurations under study were single
slot single hine of holes, double line of holes on a flat plate,
and double line of holes on an aifoil Author
N78-21147*§ General Electric Co Evendale Ohio  Aircraft
Engine Group
EFFECTS OF FILM INJECTION ON PERFORMANCE OF A
COOLED TURBINE
James D McDonel and James E Eiswerth /n AGARD High
Temp Probl in Gas Turbine Eng Feb 1978 11 p refs

(Contract NAS3-16732)
Avail NTIS HC A25/MF AO1

Tests were conducted n a 20 inch diameter single stage
air cooled turbine designed to evaluate the effects of film cooling
air on turbine aerodynamic performance A comparison was made
of the experimental results and an analytical method of evaluating
film njection effects on turbine performance The results are
used to determine the effects of film cooling on overall engine
performance for selected cycle conditions The engine performance
studies are used to show the cycle benefits of increased gas
temperature at vanous coolant flow rates Author

N78-21148# Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Goettingen {West Germany)

THE INFLUENCE OF JETS OF COOLING AIR EXHAUSTED
FROM THE TRAILING EDGES OF A SUPERCRITICAL
TURBINE CASCADE ON THE AERODYNAMIC DATA
Ortwin Lawnczeck /n AGARD High Temp Probl in Gas Turbine
Eng Feb 1978 13 p refs

Avall NTIS HC A25/MF AO1
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In a case of a stator cascade the influence ot jets of coolant
aiw on the aerodynamic behavior was tested The jets exhaust
from the trathng edges of four blades By the evaluation of
wake flow measurements over two pitches the losses and the
downstream flow angle were determined In addition schlieren
pictures were taken The downstream velocity was vaned from
a subsonic over a transonic up to a supersonic flow The rate
of the coolant air with respect 10 the primary air running through
two adjacent blades was changed from zero to four percent
The measurements were carned out in the wind tunnel for two
dimensional cascades Author

N78-21181# Office National d Etudes et de Recherches
Aerospatiales Parnis (France)

MEASURING TECHNIQUES IN HIGH TEMPERATURE
TURBINES

Yves LeBot Marc Charpenel, and Pierre-Jacques Michard /n
AGARD High Temp Probl in Gas Turbine Eng Feb 1978
12 p refs In FRENCH ENGLISH summary

Avall NTIS HC A25/MF AO1

An instrument for performing on industrial machines
measurements usually limited to laboratory studies was developed
Quahfications of the flow turbulence is described and an analysis
of moble blade wakes by short response time pressure probes
was included Flow temperature fluctuations by thermocouple or
resistor probes associated to signal processing electronics and
by optical pyrometry were studied Mobiie blade surface
temperatures were read by short response time optical pyrometry
The local thermal transfer coefficient on stator blades was
measured by an analysis of evolution in time of the wall
temperature after sudden cutting off of cooling ar The
effectiveness of the wall thermal protection from results of a
chromatographic analysis of gaseous samples was also calcu-
lated The main charactenstics of the instrumentation are presented
and iHustrated by examples of application on various test
facilities Author

N78-21162§ Von Karman Inst for Fluid Dynamics Rhode-Saint-
Genese (Belgium)
THE MEASUREMENT OF FILM COOLING EFFECTIVENESS
ON TURBINE COMPONENTS IN SHORT DURATION WIND
TUNNELS
J P Ville and B E Richards /n AGARD High Temp Probl in
Gas Turbine Eng Feb 1978 13 p refs In ENGLISH FRENCH
summary
(Grant DA-ERQ-75-G-074)
Avall NTIS HC A25/MF AO1

A method to measure an adiabatic wall effectiveness, n
and its associated heat transfer coefficient h, of a film cooling
system for turbine components in a short duration facility 1s
descnbed Such a facihity was used to provide flow conditions
selected to simulate those of advanced aircraft turbines The
measurement of heat transfer rates under different coolant
temperature conditions and the definhion of a hinear relationship
between a heat transfer coefficient h, based on mainstream
recovery temperature and a nondimensional coolant tempera-
ture, leads to the evaluation of n, and h sub f The measurements
on a flat plate, cooled by air ejected through inchined holes at a
Mach number of 06 unit Reynolds number of 24 x 10 to the
7th power per meter wall to mainstream temperature ratio of
076 coolant to mainstream temperature of 070 to 095 and
mass velocity ratio from 05 to 15 confirm the lineanty of the
h theta relation and prove the ability of a short duration facihty
to provide useful film cooling data for blade cooling system
development Author

N78-21154§ Office National d Etudes et de Recherches
Aerospatiales, Pans {France)

NEW COMPUTATION METHOD OF TURBINE BLADES FILM
COOLING EFFICIENCY

Emile LeGnves and Jacques Jules Nicolas /n AGARD High
Temp Probl in Gas Turbine Eng Feb 18978 12 p refs In
FRENCH ENGLISH summary

Avail NTIS HC A25/MF AO1



An analytical technique 1s presented for the computation of
film cooling effectiveness of gas turbine blades It 1s based on a
mathematical description of the counter rotating vortex structure
associated with the injection of coolant through discrete holes
The transport of mass induced by these vortices plays the
major part in the mixing process of hot gas with the individual
jets which defines the adiabatic effectiveness of the resulting
fiim When merging of the jets and entrainment by turbulent
diffusion effects were also taken into account data from vanous
expenments performed on flat plate were found to be in good
agreement with predictions following this approach Simple rules
for computing film effectiveness with injection through several
rows of holes allow an extension of the analysis to a large
variety of injection patterns Author

N78-21155§ Sussex Univ
Mechanical Engineerning

THE EFFECT OF FREE-STREAM TURBULENCE UPON HEAT
TRANSFER TO TURBINE BLADING

F J Bayley and R W Milligan /n AGARD High Temp Probl
in Gas Turbine Eng Feb 1978 13 p ref

Bnghton (England) Dept of

Avail NTIS HC A25/MF AO1

An imitial investigation of the separate effects of free stream
turbulence intensity and frequency upon the local heat transfer
to a heavily loaded gas turbine blade section 1s descnbed It
was shown that over the whole blade the rate of heat transfer
1s significantly increased by both those parameters with the
pressur¢ surface showing the greatest response and the
downstream half of the suction surface the least Author

N78-21167# Pisa Univ {italy) Dept of Engineering
CALCULATION OF TEMPERATURE DISTRIBUTION IN
DISKS AND COOLING FLOW IN A TRANSIENT STATE

M Capnh and R Lazzereth /n AGARD High Temp Probl in
Gas Turbine Eng Feb 1978 23 p refs

Avail NTIS HC A25/MF AO1

The temperature distnbution in irregularly shaped disks and
that of the cooling flud was determined for a transient stator
The method of calcutation used I1s described, and the stability of
the numenical solution is discussed The calculation program makes
it possible to evaluate the influence of the functional parame-
ters on temperature distribution Author

N78-21169*§ National Aeronautics and Space Administration
Ames Research Center Moffett Field Calif
A NOTE ON MULTICYCLIC CONTROL BY SWASHPLATE
OSCILLATION
James C Biggers and John L McCloud i1l Apr 1978 11 p
refs
{NASA-TM-78475 A-7367) Avail
CSCL 01C

It was shown that for two three, or four bladed rotors
simple oscillaton of the nonrotating swashplate controls can
produce prescribed blade pitch schedules of the sort which were
suggested for vibration alleviation Equations were given which
relate the swashplate motions to the resulting blade pitch
schedules Author

NTIS HC A02/MF AO1

N78-21160%# National Aeronautics and Space Administration
Hugh L Dryden Flight Research Center, Edwards Cahf
RESULTS FROM FLIGHT AND SIMULATOR STUDIES OF
A MACH 3 CRUISE LONGITUDINAL AUTOPILOT
Gtenn 8 Gilyard and John W Smith Apr 1978 85 p refs
(NASA-TP-1180 H-940) Avall NTIS HC AO5/MF AO1 CSCL
01D

At Mach numbers of approximately 3 0 and alttudes greater
than 21 300 meters the onginal altitude and Mach hold modes
of the YF-12 autopilot produced aircraft excursions that were
erratic or divergent or both Fhght data analysis and simufator
studies showed that the sensitivity of the static pressure port to
angle of attack had a detnmental effect on the performance of
the altitude and Mach hold modes Good altitude hold performance
was obtained when a high passed pitch rate feedback was added
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to compensate for angle of attack sensitivity and the altitude
error and integral altitude gains were reduced Good Mach hold
performance was obtained when the angle of attack sensitivity
was removed, however the nde qualities remained poor Author

N78-21161*§
Control Lab
OPTIMAL CONTROL THEORY (OWEM) APPLIED TO A
HELICOPTER IN THE HOVER AND APPROACH PHASE
Gerard J Born and Tadao Kar Jan 1975 289 p refs
{Contract NAS2-7187)
{(NASA-CR-152135 Rept-1205) Avail NTIS
HC A13/MF AO1 CSCL O1C

A major difficulty in the practical application of linear-
quadratic regulator theory 1s how to choose the weighting matnces
in guadratic cost functions The control system design with optimal
weighting matrnices was apphed to a helicopter in the hover and
approach phase The weighting matnces were calculated to
extremize the closed loop total system damping subject to
constraints on the determinants The extremization 1s really a
minimization of the effects of disturbances and interpreted as a
compromiuse between the generalized system accuracy and the
generalized system response speed The trade-off between the
accuracy and the response speed 1s adjusted by a single parameter
the ratio of determinants By this approach an objective measure
can be obtained for the design of a control system The measure
i1s to be determined by the system requirements Author

Princeton Univ N J Instrumentation and

N78-21162§# Michigan Univ  Ann Arbor
Engineenng
SYSTEM OPTIMIZATION BY PERIODIC CONTROL Intenm
Scientific Report, 1 Oct 1976 - 1 Oct 1977
Elmer G Gilbert 1977 6 p refs
{Grant AF-AFOSR-3158-77)
(AD-A049522 AFOSR-78-0012TR) Avall NTIS
HC A02/MF AO1 CSCL 01/3

Research was conducted in two areas the theory and
computation of penodic controls, and the input-output charac-
tenzation of nonlinear systems The effort on penodic control
was devoted almost entirely to  suffictent conditions for optimahity
a computational study of periodic aircraft cruise the use of
varnational models for analyzing the effect of system nonlineanties
in the presence of penodic forcing The investigation of input-
output charactenzations for nonhnear systems was extended to
the reahzation problem for nonlinear systems Author (GRA)
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N78-21163# Boeing Vertol Co, Philadelphia, Pa
HEAVY LIFT HELICOPTER FLIGHT CONTROL SYSTEM
VOLUME 2 PRIMARY FLIGHT CONTROL SYSTEM
DEVELOPMENT AND FEASIBILITY DEMONSTRATION
Final Report, Jul 1971 - Jul 1975
T H Sanders and B L McManus Sep 1977
{Contract DAAJ0O1-71-C-0840)
(AD-A049580 USAAMRDL-TR-77-40B-Vol-2) Avail NTIS
HC AO06/MF AO1 CSCL 01/3

The US Armys Heavy Lift Helicopter Advanced Technology
Component Program required the design, development and infight
feasibility demonstration of an electrohydraulic flight control
system referred to as fly-by-wue Total flight testing encom-
passed evaluation and demonstration 1n two parts Fust, a direct
electnical hinkage was successfully demonstrated in September
1973 Subsequently an automatic fight control system was
installed and evaluated with the direct electncal linkage This
volume describes the pnmary flight control system 1ts design
features installation test Included also i1s a report of a related
activity to design and evaluate in [aboratory tests a compatible
cockpit controller subsystem in which pillot commands are
converted to electrnical signals Standard pilot interface features,
such as magnetic brakes stick position tnm and force tnm are
included To interface with the automatic fiight control system,
controller driver actuators are included GRA

122 p refs
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N78-21164§ Boeing Vertol Co, Philadelphia Pa
HEAVY LIFT HELICOPTER FLIGHT CONTROL SYSTEM
VOLUME 3 AUTOMATIC FLIGHT CONTROL SYSTEM
DEVELOPMENT AND FEASIBILITY DEMONSTRATION
Final Report, Jul 1971 - Jul 1976
J Dawis T Barnett and J Gaul Sep 1977 705 p refs
(Contract DAAJO1-71-C-0840)
(AD-A050059 USAAMRDL-TR-77-40C-Vol-3)
HC A99/MF AO1 CSCL 01/3

The US Army Heavy Lift Helicopter Advanced Technology
Component program required the design development and
feasibility demonstration of an electrohydraulic flight control
system This volume details the evolution of an automatic flight
control system (AFCS) operating by means of a direct electrnical
hinkage AFCS software and hardware development and testing
are discussed The results of flight clearance testing and n-flight
evaluations of AFCS control laws are examined GRA

Availl NTIS

N78-211656§ Ar Force Civil Engineering Center Tyndall AFB
Fla
RUNWAY ROUGHNESS EVALUATION LASER PROFI-
LOMETER IMPLEMENTATION STUDY Final Report, Nov
1975 - Sep 1977
Dannie O Burk and James | Clark Oct 1977 66 p refs
{AD-A049440, AFCEC-TR-78-1) Avail NTIS
HC AO4/MF AO1 CSCL 20/5

Runway profiles and aircraft vertical acceleration responses
were analyzed to develop an evaluation methodology for runway
roughness and to develop roughness standards against which
runways can be evaluated Root mean square values of filtered
profile data and vertical aircraft accelerations were statistically
developed on a segmental basis into runway roughness standards
A methodology was developed to evaluate runway profiles agamnst
these standards, and to recommend corrective construction of
the profile to reduce aircraft response Profile roughness has
therefore been based on a numerically relative basis The
establishment of runway roughness standards and evaluation
methodology s considered incomplete, and additional work s
recommended in this report Author (GRA)

N78-21166# Naval Postgraduate School, Monterey Calif
A SUB-SCALE TURBOJET TEST CELL FOR DESIGN
EVALUATIONS AND ANALYTICAL MODEL VALIDATION
interim Report
Holden W Hewlett P J Hickey and David W Netzer Sep
1977 48 p refs
{AD-A049862 NPS-67NT77091) Avail NTIS
HC AO3/MF AO1 CSCL 14/2

A one-eighth scale (1/64 scale on mass flow) NARF Alameda
turbojet test cell was designed and constructed The test cell s
to be employed for evaluation of opttmum augmentor design
and pollution abatement methods and for validation of analyti-
cal models Initial evaluation of the test cell demonstrated its
versatiity and ease of operation as well as some deficiencies
Model operating charactenstics and ptanned investigations are
discussed GRA

N78-21170§ Army Construction Engineenng Research Lab,

Champaign, Ili
DEVELOPMENT OF A PAVEMENT MAINTENANCE MAN-
AGEMENT SYSTEM VOLUME 2 AIRFIELD PAVEMENT
DISTRESS IDENTIFICATION MANUAL Final Report, Jul
1974 - Jul 1976
Mohamed Y Shahin Michael | Darter, and Starr D Kohn Tyndall
AFB, Fla Cwl and Environ Eng Develop Office Dec 1977
115 p Supersedes AFCEC-TR-76-27-Vol-2
(AF MIPR-FQ8952-76-66005)
(AD-A049029, CERL-TR-C-76-Vol-2 CEEDO-TR-77-44-Vol-2,
AF7EC-TR~76-27-V0I-2) Avall NTIS HC A06/MF AO1 CSCL
01/5

This manual s designed to provide arrfield pavement
inspectors with a comprehensive reference for pavement distress
identification  The information 1s to be used in conjunction with
procedures presented in Volume | of this report to determine
pavement condition and maintenance and repair requirements
The types of aifield pavement distress are histed alphabetically
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under the major categories of asphalt- or tar-surfaced pavements
and jointed concrete pavements Names descriptions, severity
levels photographs, and measurement or count criteria are
presented for each distress type Author {(GRA)

N78-21214*} National Aeronautics and Space Admimistration
Ames Research Center, Moffett Field Calf
FIRE RESISTIVITY AND TOXICITY STUDIES OF CANDI-
DATE AIRCRAFT PASSENGER SEAT MATERIALS
L L Fewell Ed Trabold {(McDonnell Douglas Corp Long Beach
Calif), and H Spieth {McDonnell Dougias Corp Long Beach
Calf) Mar 1978 44 p refs
(NASA-TM-78468 A-7334) Avall NTIS HC A03/MF AO1
CSCL 218

Fire resistivity studies were conducted on a wide range of
candidate nonmetallic materials being considered for the
construction of improved fire resistant arcraft passenger seats
These materials were evaluated on the basis of FAA airworthiness
burn and smoke generation tests colorfastness, limiting oxygen
index and animal toxicity tests Physical mechanical, and aesthetic
properties were also assessed Candidate seat materials that have
significantly improved thermal response to vanous thermal loads
corresponding to reasonable fire threats as they relate to
in-flight fire situations are identified Author

N78-21223*§ Douglas Arrcraft Co Inc Long Beach Calf
AIRCRAFT CARGO COMPARTMENT FIRE TEST SIMULA-
TION PROGRAM Final Report, Oct 1974 - Jan 1977
R E Blumke Jan 1977 84 p refs
{Contract NAS2-8699)
(NASA-CR-151951 MDC-J7471) Avail NTIS
HC AO5/MF AO1 CSCL 11D

The objective of the test was to assess fire containment
and fire extinguishment in the cargo by reducing the ventilation
through the cargo compartment Parameters which were measured
included 1gnition time burnthrough time, and physical damage
to the cargo liner composition of selected combustible gases,
temperature-time histories heat flux, and detector response The
ignitor load was made of a typical cargo consisting of filled
cardboard cartons occupying 50% of the compartment volume

Author

N78-21234§ National Bureau of Standards, Washington D C
Center for Fire Research
TIME-DEPENDENT FIRE BEHAVIOR OF AIRCRAFT CABIN
MATERIALS Final Report, Mar 1976 - Jun 1977
Clayton Huggett Dec 1977 42 p refs
(Contract DOT-FA76WAI-610)
(AD-A050923 FAA-RD-77-99) Avail NTIS
HC AO3/MF AO01 CSCL 01/3

In an awcraft cabin or other tnhabited compartment the
early stages of fire growth are cntical to life safety Dunng this
period the rate of fire growth as measured by the mass fuel
consumption rate can be represented approximately as a simple
exponential function of ttime The rates of development of hazard
from temperature nse and smoke and gas accumulation can be
related to the mass fuel consumption rate The growth constant
k can be related to a small number of system parameters and
fuel combustion properties These properties were 1dentified and
laboratory methods for their measurement are suggested In a
fire situation the cntical hazard (temperature smoke or gas)
can be considered to be the one which first reaches a limiting
human tolerance level This mode can be identified and the
effects of changes 1n design and maternals on the rate of cntical
hazard development can be estimated The simple exponential
growth model may provide a means of predicting relative hazard
with reasonable accuracy Author

N78:21326*) Michigan Univ, Ann Arbor
Mechanics and Engineering Sctence
DEFINITION OF TIRE PROPERTIES REQUIRED FOR
LANDING SYSTEM ANALYSIS Final Report

S K Clark, R N Dodge, and J R Luchim Mar 1978 26 p
{Grant NsG-1080)

(NASA-CR-156171 UMICH-012881) Avail NTIS
HC A03/MF AO01 CSCL 14D
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The data bank constructed provided two basic advantages
for the user of aircraft tire information First computenzation of
the data bank allowed mechanical property data to be stored.
corrected updated, and revised quickly and easily as more reliable
tests and measurements were carned out Secondly, the format
of tne book which can be printed from the computerized data
bank can be easily adjusted to suit the needs of the users
without the great expense normally associated with reprinting
and editing books set by ordinary typography Author

N78-21368# McDonnell-Douglas Corp St Louis, Mo
HF RADIATION CHARACTERISTICS OF THE RH-63D
HELICOPTER AND THE MARK 106 AMCM SYSTEM
Final Report, 1 Nov. 1976 - 1 Feb 1977
L N Medgyesi-Mitschang Feb 1977 44 p refs
{Contract N61331-76-M4839)
(AD-A049795 MDC-Q0616) Avall NTIS HC AO3/MF AO1
CSCL 09/5

A computer algorthm s used to predict the power gain
and phase characteristics of the Raydist recewing antenna
(modsfied retractable hf type} used aboard the RH-53D hehcopter
The calculations were performed at 16 and 33 MHz for the
honzontal plane Both vertical and hornizontal polarnzations were
considered Four different tow cable configurations were
investigated and therr effect on the receiving antenna system
were determined Author (GRA)

N78-21383§ McDonnell Aircraft Co St Louis Mo
MULTIBAND ANTENNA SYSTEM FOR TACTICAL AIR-
CRAFT Final Report, 30 Dec 1976 - 15 Aug 1977
F W Vortmeier Sep 1977 527 p
{Contract N62269-77-C-0138)
(AD-A049699 NADC-76240-20) Avail NTIS
HC A23/MF AO1 CSCL 17/2

The ability to extend the frequency range of a 100 MHz to
40 MHz antenna to include the 30 MHz to 100 MHz range
was examined through analysis and testing Antenna impedance
patterns, power handling and gamn comparison measurements
were made over the extended frequency range The measurements
were made on full scale as well as fifth and quarter scale
models Results show that it 1s possible to construct an antenna
that will radiate from 30 MHz to 400 MHz effectively without
the need for active tuning A single input connector to the antenna
15 used A mechanical design study was performed to demon-
strate the feasibihty of locating this antenna in the vertical stabilizer
of the F-4 and F-18 aircraft In the case of the F-4 retrofit
possibiities were investigated and a flyable fincap antenna was
fabricated The results of the mechanical study showed that it
15 feasible to use the antenna in the F-4 and F-18 as well as
other Navy aircraft including the AV-8 Author {GRA)

N78-21402§ Michigan Univ Ann Arbor
Engineering
APL RADIOMETER WIND TUNNEL TEST PROGRAM WITH
SIMULATED AIRCRAFT RADOME Final Report
Wilham W Willmarth J Maszatics {Bendix Aerospace Systems
Dw) and E Granholm (Bendix Aerospace Systems Div) 26 Sep
1977 38 p ref Backup document for AIAA Synoptic
“Management of Turbulent Shear Layers in Separated Flow
scheduled for publication in Journal of Awcraft in Aug 1978
(Contract APL/JHU-600276)
(BSR-4230. POR-3702) Aval NTIS HC AO3/MF AO1
Severe airflows encountered within the radiometer cavity
duning fhight tests were examined The close proximity of the
arrcraft fainng seal to the radiometer windows, the effect of the
radome blockage and the effects of radiometer extension, angle
of attack, seal location, fences, deflectors, baffles, and a scooping
nose are among the factors studied The airborne radiometer
housing with a full scale mode! of the upper half of the radome,
pod fainng, and aerodynamic seal was evaluated n terms of
alleviating the severe cavity airflows Results indicate that the
low mean and fluctuating flow conditions were obtained in the
simulator radiometer model when exposed to a umform flow
with pitch angles between + or - 10 deg and the severe high
speed upflow was caused by the blockage effect of the radome
Radiometer housing configurations found to be successful in

Dept of Aerospace
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preventing the severe airflow included (1) a two foot extension
of the radiometer housing (2} a one foot extension of the
radiometer with either an asymmetric set of deflectors on the
present nose or |3) a larger scooped shaped nose JMS

N78-21410*§ Natonal Aeronautics and Space Administration
Langley Research Center Langley Station, Va
CORRELATION OF LASER VELOCIMETER MEASURE-
MENTS OVER A WING WITH RESULTS OF TWO PREDIC-
TION TECHNIQUES
Danny R Hoad, James F Meyers, Warren H Young, Jr, and
Timothy P Hepner Apr 1978 66 p refs
{DA Proj 1L1-61102-AH-45)
(NASA-TP-1168 L-11980) Avail
CSCL 20D

The flow field at the center line of an unswept wing with
an aspect ratio of eight was determined using a two dimensional
viscous flow prediction technique for the flow field  calculation,
and a three dimensional potential flow panel method to evaluate
the degree of two dimensionality achieved at the wing center
line The analysis was made to provide an acceptable reference
for companson with velocity measurements obtained from a fringe
type laser velocimeter optics systems operating in the backscatter
mode in the Langley V/STOL tunnel Good agreement between
laser velocimeter measurements and theoretical results indicate
that both methods provide a true representation of the velocity
field about the wing at angles of attack of 06 and 4 75 deg

Author

NTIS HC A04/MF AO1

N78-21464 Washington Univ  Seattle
A PERTURBATION METHOD FOR PREDICTING AMPLI-
TUDES OF NONLINEAR WHEEL SHIMMY PhD Thesis
James Thomas Gordon, Jr 1977 226 p
Avall  Univ Microfilms Order No 7800928

A perturbation method is presented for the stabwlity analysis
of nonlinear shhmmy models Analytical expressions for the hmit
cycle amphtude and frequency were obtained as functions of
the taxi velocity V and stabihty was examined The solution
method was applied to aiwrcraft landing gear shimmy models
which include a nonlinear {velocity squared) damper The
perturbation solution results are shown to agree well with those
obtained by direct numencal integration of the nonlinear shimmy
equations Dissert Abstr

N78-21471*§ Michigan Univ  Ann Arbor
Engineering
LIGHTWEIGHT, LOW COMPRESSION AIRCRAFT DIESEL
ENGINE
T L Gaynor, M S Bottrell C D Eagle and C F Bachle Jul
1977 103 p refs
{Contract NAS3-20051)
(NASA-CR-135300) Avail
21G

The feasiility of converting a spark ignition aircraft engine
to the diesel cycle was investigated Procedures necessary for
converting a single cylinder GTS10-520 are described as well
as a single cylinder diesel engine test program The modification
of the engine for the hot port cooling concept 1s discussed A
digital computer graphics simulation of a twin engine aircraft
incorporating the chesel engine and Hot Fort concept s presented
showing some potential gans n awcraft performance Sample
results of the computer program used in the simulation are
included Author

Dept of Aerospace

NTIS HC AO6/MF AO01 CSCL

N78-21473*§# Nationa! Aeronautics and Space Administration
Lewis Research Center Cleveland Ohio

ROLLING-ELEMENT FATIGUE LIFE OF AISI M-50 AND
18-4-1 BALLS .

Richard J Parker and Erwin V Zaretsky Apr 1978 19 p
refs

(NASA-TP-1202, E-9350) Availl NTIS HC A02/MF AO1 CSCL
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N78-21891

Rolling element fatigue studies were conducted with AlSI
M-50. EFR 18-4-1, and VAR 18-4-1 Groups of 127 mm (1/2-in)
diameter balls of each matenal were tested in the five ball fatigue
tester Test conditions included a load of 1540 N (347 Ibf)
gving a maximum Hertz stress of 5520 MPa (800 000 psi) a
shaft speed of 10,700 rpm, and a contact angle of 30 deg
Tests were run at a race temperature of 339 K (150 F) with a
type 2 ester lubrnicant The rolling element fatigue life of AISI
M-50 was not significantly different from that of EFR 18-4-1 or
VAR 18-4-1 based on a statistical companson of the test
results Author

N78-218914 Committee on Public Works and Transportation
(U S House)
AIRPORT AND AIRCRAFT NOISE REDUCTION
Washington GPO 1977 590 p refs Hearings on HR 4539
and related bills before Subcomm on Awiation of the Comm
on Public Works and Transportation, 95th Congr 1st Sess
30-31 Mar, 5-6, 19-21, 27 Apr, 5 May 1977
(GP0O-91-591) Avail Subcomm on Awiation

The establishment of a comprehensive program for the
systematic reduction of noncompatible land uses n areas
surrounding certain airports in the United States and the level
of noise created by aircraft operating at such airports was
discussed in testimony delivered and statements submitted for
the record during House hearings on the resolution The text of
the bill 1s included ARH
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helicopter on the basis of an operational
algorithm

N78-21402

A78-32272
tn evaluatron of the bird/aircraft strike hazard,
Malmstrcm AFB, Montana
[2D-2049637} N78-20095
Development of systems and techniques for landing
an aircraft using onboard television
(NRSA-TP-1171] N78-201"4
Ground distance covered during airborme horizontal
deceleration of an airplane
[ NASAR-TP-1157])
ATRCRAPT MAINTENANCE
Prodact support for French equipment used by caval
aviation companies

N78-20115

278-29657
Life-cycle analysis of aircraft turbine engines
[AD-A050349] R78-20135
4 lafe cycle cost study of contractor versus
organic support of aircraft progranms

[aD-2049438] N78-21045
AIRCRAFY BANEUVERS
Going for a spin - Fighter style
A78-317u45
Digital computer program maneuver pllot
278-31946

Program for saimulation of air traffic and air
space structure of the Frankfurt near range, a
planning control and a collision avoirdance
system with situation dependent avoidance
maneuvers
N78-20105
AIRCRAPT MODELS
Bjector-povered engine simulators for small-scale
wvind tunnel models of high performance aircraft
[AIAy 78-826] 378-32388
Subsonic roll damping of a model with swept-back
and svept-forvard wings

[ NASA-TM-78677] N78-20061

A-S

ATIRCBAPT PRODOCTIOR

Subsonic longitudinal and lateral-directional
static aerodynamic characteristics for a model
vith svept back and swept forward vings

[HASA-TH-T784093) H78-20073
Rotorcraft linear simulation model. Volume 1:

Engineering documentation

{ RASA~CR-152079-V0L-1] N78-20136
Rotorcraft linear simulation model. Volunme 2:

Computer 1eplementation

{ HASA-CR-152079-V0OL-2]} §78-20137
Rotorcraft linear simulation model. Volume 3:

User's manual

( BASA-CR-152079-VOL-3]) §78-20138

AIRCBAPY ROISE
Investigation of interior noise in a twin-engine
laght aircraft

A78-29641
dircraft and helicopter cockpit noise

378-29673
Aircraft noise and 1ts sources

A78-30351

Effect of noise on life of aircraft structure and
design of parts resistant to acoustic loads

A78-30352
Yeasuring noise in aircraft cabans

278-30353
Yethods of reducing aircraft noise

A78-30355

The problem of the acoustic properties of the
propeller and Q-fan type blower with regard to
exterior and interior noise an transport aircraft

A78-30358

On sound transmission 1nto a heavily-damped cylinder

--- aircraft noise 1in fuselage

A78-31019
The aircraft ducted fan

A78-31153
Psychological Assessment of Rircraft Noise Index

278-32058

Study of the use of a nonlinear, rate-limited
filter on pilot control signals
(NASA-TP-1147]) N78-20142
Comparison of measured and calculated helicopter
rotor aimpulsive noise --- wind tunnel test data
and prediction analysis techniques

[ NrSA-TN-T8473 ] §78-20917
Axrport and aircraft noise reduction
{GP0-91-591] §78-21891

AIRCRAPT PARTS
Microfractographic fracture analysis of some
aircraft parts
A78-28789
Rcoustic emission detection of fataigue crack
growth in a productiom-size aircraft wing test
article under simulated flight loads
A78-31733
Quality assurance in the fabrication of products
1n aviation technology
A78-32267
ATRCRAPT PERFORMANCE
Handling-“qualities of aircraft in the presence of
sinulated turbulence

R78-29643
Performance of the ARAVA aircraft with wing-tip
vinglets
A78-30256

Some aspects of powerplant airframe integration
affecting fuel conservation
A78-31304
The Dual-Flight-Simulator on the evaluation of air
combat effectiveness
[DGLR PAPER 77-080)
Aircraft takeoff from dirt aarstraips

A78-31948

A78-32273
Analysis of empirically determined aerodynasmic and
ram coefficients for a power-augmented-ranm
ving-in-ground effect
{AD-2049636) N78-20087
Study of the use of a nonlinear, rate-lamited
filter on pilot control signals

[ PASA-TP-1147] R78-20142
AIBRCRAPT PRODOCTION
Laser and optical methods of monitoring an
aircraft construction --- Russiar book
278-30123



AIRCRAFT RELIABILITY

AIRCEAFT BELIABILITY
Determining the reliability reguirements of
aircraft engine control systems during design
stage
A78-29590
4 fail-safe analysis of a spanwise wing-panel splice
{AIAR 78-487) A78-29794
Joint ASD/AFWAL Combined Envaromment Reliabality
Test /CERT/ Evaluation Progranm
A78-32118
Research requirements to improve reliability of
civil helicopters
{ NASA-CR-145335])
AIRCRAFT SAFETY
Patigue life analysis of the L 13 /Blanik/ glader
A78-30360
Investigation to support phase 1 of the USAF
midalir prevention systems program (MAPS)
[AD-2049743] N78-21066
Bearing study program --~- tearing measurement
subsystem for SECANT Collision Avordance System

§78-21093

[AD-A0497671] ¥78-21068
ATRCRAPT STABILITY
Optimum tail plane design for artificially
stabilized aircraft
278-29334

The wand and turbulence measuring system of the
NAE Airborne V/STOL Simulator
A78-30850
Theory of bending-torsicnal self-oscillations of
an aircraft wing systen
378-32264
AIRCRAFT STRUCTURES
Investigation of interior noise in a twin-engine
light aircraft
A78-29641
Stress analysis of typical flaws 1n aerospace
structural components usang 3-D hybrad
displacement finite element methed
fa1Iaa 78-5131 278-29812
Future trends in aircraft structural design and
materials

[AIAA 78-465] 178-29822
The An-26 aircraft+ Construction and use ---
Russiap book
A78-30273

Effect of noise on life of aircraft structure and
design of parts resistant to acoustic loads
A78-30352
Methods and equipment for testing for acoustic
fatigue --- of aircraft structural components
A78-30354
Basic fatigue curves of aarcraft structures
A78-30356
Analysis and synthesis of operational loads ---
aircraft structures
{1Isp-193] §78-20551
Report on aircraft fatigue studies --- in-flaght
monitoring and stress measurements
[ AD-2049876]
AIRCRAFT SURVIVABILITY
Crashworthiness of aircraft fuselage structures
{AIRR 78-477) A78-29785
A review of methodologies and concepts to measure
and evaluate aircraft survivability/vulnerabality
(aD-2050152] N78-21099
AIRCRAPT TIRES
Definition of tire properties requared for landing
system analysas
[ NASA-CR-156171]
AIRDROPS
The effect of a parachute on the motion of an
axisymmetric object dropped from an aircraft
A78-31811

N78-21102

N78-21326

AIRFIFLD SURFACE HOVEMENTS
Ground radar - Vital tool or luxury --- for
aircraft surface movements

A78-31869
AIRFOIL PROFILES
Transonic flows past a 1lift profile
A78-28961
vVariational principles for the tramsonic airfoil
problenm
A78-30891
Mixed ventilated foils --- design for immersed
hydrofoils
378-31127
Airfoil profile in a nonuniform flow
[ NASA-TH-75272) N78-21048

SUBJECT INDEX

AIRFOILS
Some measurements 1in tvo-dimensional turbulent wakes
A78-31836
The shock tube as a device for testing transonic
airfoils at high Reynolds numbers
[ATAR 78-769) A78-32330
in experimental investigation of oscillating flows
over an airfoil --- rotary wings
N78-20058
onset of condensation effects with a NACA 0012-64
axrfoil tested in the Langley 0.3-meter
cryogenic tunnel
{ NASA-THE-78666] N78-20074
A cratical evaluation of the predictions of the
NASA-Lockheed multielement airfoil computer
progranm
[ NASA-CR-145322)
An i1mproved version of the NASA-lLockheed
nultielement airfoil analysis computer program
[ NASA-CR-145323) N78-20077
Nuperical study of transonic flow over oscillating
airfoils usang the full potential equation
{NASA-TP-1120] R78-21055
Unsteady two dinmensional airloads actang on
oscillating than airfoils in subsonic ventilated
#ind tunnels
{ NASA-CR-29671 N78-21059
Unsteady, surface pressure and near-wave hotwire
measurements of a circulation control airfoil
[2D-R050025) N78-21061
Transonic wind tunnel tests on two-dimensional
aerofoil sections. Determination of pressure
distribution and drag for an aerofoxl with a
modified NACAR 65 sub2-215 section in FFA wind
tunnel S5, part 2

§78-20076

{FFA-TN-RU-~725] N78-21062
AIRFRAME MATERIALS
Alloy needs and design - The airframe
278-30856

AIRFRABES
Some aspects of poverplant airframe antegration
affecting fuel conservation
378-31304
Estimating times to early failures using finite
data to estimate the Weibull scale parameter

[AD-R050263] K78-20524
A-4F Blue Angel flight usage data, 1976
[AD-A050164) N78-21100

Airflow and thrust calibration of an F100 engine,
S/N P680059, at selected flight conditions
[NASA-TP-1069] N78-21112

AIRLINE OPERATIONS
Factors influencing schedule reliability in
international operations
378-29213
critical considerations on the legal development
of personal liabaility with attention to air

transportation
378-29944
Flying over the exclusive economlc zone ---—
aircraft overflight regulations
B78-29945

The division of air transport markets between
carriers - Local service operations
278-30697
Aviation fuel usage - Economy and conservation
A78-30698
A nev method for estimating current and future
transport aircraft operating eccnomics

{NASA-CR-145190) R78-20094
Airport and aircraft noise reductaon
[6P0-91-591} N78-21891
AIRPORT PLANKING
More public consultation on airport plams
A78-29208
Profile of the airport-development crisis
178-30244
Looking offshore at the airport future
A78-30245
Tandem-queue algorithm for airport user flovs
278-30677
Airport/community environmental planning
A78-30678
Sweden's latest- and last --- airport
A78-31868

AYRPORT SECURITY
How to make an airport unattractive to birds
378-29209

~



SUBJECT IHDEX

AIRBPORTS
Pactors influencing schedule relaabilaty in
international operations
278-29213
Simulation and develorment possibilities of the
manual control concept in the near range and
control zone
N78-20108
Program for sisulation of air traffic and air
space structure of the Prankfurt near range, a
planning control and a ccllision avoidance
systeo with situation dependent avoidance

maneuvers
n78-20105
Airport and aircraft noise reduction
[(GPO-91-591] N78-21891
ALGORITHAS
Tandem-queue algorithm for airport user flous
A78-30677

Optimal control of the longitudinal motion of a
helicopter on the basis of an operational
algorathm

A78-32272
ALPHA JET AIBCRAFT
Simulation in the development of the training and
groupd-attack aircraft ARlpha Jet
A78-31943
ALTINETERS
Use of NS LX16002 as a short-range altimeter
»78-28880

Differential altimetry for satellite orbit

determination
378-31915
ALTITODE CONTROL

Pilot-model analysis and simulation study of

effect of control task desired control response

[NASA-TP-1140] N78-20143
ALUNMINUN ALLOYS
Alloy needs and design - The airfranme
3178-30856

ANGLE OF ATTACK
Determination of high attitude wall corrections in
a lov speed wind tumnpel
(AIAA 78-810])
ANTENNA DESIGHN
Multiband antenna system for tactical aircraft
(3D-3089699) N78-21363
ANTENNA RADIATION PATTERNS
Special problems in the determination of the
radiation characteristics of antennas on
aircraft and satellites with the aid of
geometrac daffraction theory

A78-32364

A78-31582
Muoltiband antenna system for tactical aircraft
[AD-2089699] N78-21363
ANTONOV AIRCRAPT
The An-26 aircraft: Construction and use ---
Russian book
A78-30273

APPLICATIONS OF MATHEMATICS
¥New computation method of turbine blades film .
cooling efficiency
N78-21154
Calculation of temperature distribution in disks
and cooling flov 1n a transient state
N78-21157
APPROACH CONTROL
A 4D approach control using VOR/DME/ILS guidance
R78-21083
Optimal control theory (OWEM) applied to a
helicopter in the hover and approach phase
[ NASA-CR-152135] N78-21161
ABROW WINGS
Study of advanced composite structural design
concepts for an arrow wing supersonic cruise
configuration
f NASA-CR-2825]) N78-20116
Effect of leading-edge contour and vertical-tail
configuration on the low-speed stabilaty
characteristics of a supersonic transport model
havang a highly-svept arrow wing
[FasSA-TN-78683)
ATMOSPHERIC BOUNDARY LAYER
Applications of wind tupnels to investigations of
vind-engineering problems
[ATAR 78-812) A78-32366
Research on various aspects of atmospheric flaght
[2D-h033681) N78-20088

§78-21051

AXISYMMETRIC BODIES

ATROSPHEBIC TOURBOLENCE
The wind and turbulence measuring system of the
NAE Airborne V/STOL Samulator
278-30850
ATTACK AIRCRAP?T
Simulation tests of anti-flak profiles ---
aircraft flight optimization for ground attack

nission
278-31951
A-4P Blue Angel flight usage data, 1976
(3D-2050164) ¥78-21100
AUTOCORRELATION

Ioproved aircraft tracking using maneuver
statistics enrounte and in the terminal area

®78-21087
AUTORATA THEORY
Analytical design of an automaton for the
longitudinal control of an aircraft
378-32262

AUTOBATIC CONTROL
Use of a stepping motor for measuring fuel
quantity i1n a digital system for control of
rotational speed
A78-29586
A reliable modular antomatic system adapted to
avionics controls: Design through successive
refinements - Production --- French book
A78-30024
Optimal control of the longitudinal motion of a
helicopter on the basis of an operational
algorithm
A78-32272
AUTONMATIC PLIGBT CONTROL
Automatic airspace --- automatic flaght control of
terminal configured vehicle for ATS
A78-28834
Observabilaity craiteria for nonlinear dynamic
systems subjected to multiparameter measurements
--- noting air navigation applicabilaty

378-29089
Ply-by-wire flight control
278-29935
Rew trends and problem areas in automatic flight
control
278-30252
Analytacal design of an automaton for the
longitudinal control of an aircraft
A78-32262

Heavy lift helicopter flight control systen.
Volume 3: RAutomatic flight control systenm
development and feasibility demonstration
[AD-2050059]

AUTOBATIC TEST EQUIPMENT

Automatic sustainment of resonance conditions in
the multipoint excitation of flaght-vehicle
vibrations

N78-21164

278-32268
A constant aerodynamic parameter testing technique
vith automatic wind tunnel control
[AIAA 78-788)
AUTOROTATION
R sipple method for estimating minmimam
autorotative descent rate of sangle rotor
helicopters
[NASA-TN-78852]
AVIONICS
A reliable modular automatic system adapted to
avionics controls: Design through successave

A78-32342

N78-20113

refinements - Production --- French book
278-30024
mirage 2000 --- Prench flighter aircraft design
characteraistics, SNECMA N53 engine and avionics
A78-31755

Joint ASD/AFWAL Conmbined Environment Reliabilaty
Test /CERT/ Evaluation Program
478-32118
Practical experience in vibration testing external
avionics systems
278-32136
Multi-variate optaimization problems of flight
vehicle synthesas

[PB-276123/7) K78-21103
AXISYNNETBEIC BODIES
Inflvuence of spin rate on side force of an
axisyametric body
178-30690

The effect of a parachute on the motion of an
axisymmetric object dropped from an aircraft
A78-31811



B=1 AIRCRAPT

B-1 AIRCRAFPT
An engine nozzle vibration phenomenon encountered
in B-1 fliqht tests
478-32129
Paiber Optics Cost Analysis Progqram (FOCAP)
{AD-2049859)
BALLISTIC RABGES
The AEDC Range K facility for erosion testaing

¥78-21105

[AIAA 78-7751 3178-32334
BALLISTICS
Hypersonic heat transfer test program 1in the VKI
longshot facility --- ogive body configuration
{AD-2050295) N78-20086
BALLS

Rolling-element fatigue life of AIST M-50 and
18-4-1 balls
[ NASA-TP-1202]
BASE PRESSURE
Sting effects as determained by the measurement of
pitch-damping derivatives and base pressures at
Mach number 3
[{AIAA 78-830)
BEACONS
Some test results concerning visibility of
obstacle and hazard beacons

N78-21473

A78-32381

A78-29907
BEARINGLESS ROTORS
Bearingless tail rotor loads and stability
[AD-2049579]
BIRD-AIRCRAFT COLLISIONS
How to make an airport unattractive to bards
A78-29209
Pn evaluation of the bird/aircraft strike hazargd,
Malmstrom AFR®, Montana
[AD-A049637]
BLADE TIPS
Acoustical effects of blade tip shape changes on a
full scale helicopter rotor in a wind tunnel
[ NASR-CR-152082] N78-20918
BLOCKIRG
An empirical correction for wind tunnel wall
blockage in two-dimensional tramsonic flow
{AIAR 78-806]) A78-32360
BLOWRING
Moving ground simulation by tangential blowing

N78-21098

N78-20095

[AIAR 78-814) A78-32368
BODIES OF REVOLUTIONW
Influence of spin rate on side force of an
axisymmetric body
A78-30690

BODY-WING AND TAIL CORPIGURATIONS
deroelastic analysis and ground vibration survey
of the NASA, Grumman American Yankee modified
for spin testing
[ NASA-CR-156119]
BODY-WING CONFIGURATIONS
Computation of the pressure on the surface of a
fuselage with a wing 1n an ideal fluad

N78-20109

3178-29712
BOBING 747 AXBCRAFT
Ln economic analysis of a government sponsored,
commercial convertible aircraft
TAD-R047633]
BOUNDARY LAYER CONTROL
Bffect of boundary layer suction through slits on
the efficiency of turbomachine outlet diffusors
A78-30572

¥78-20096

Experiments on supercritical flows in a
self-correcting wind tunnel
A78-32345
Onsteady, surface pressure and near-wave hotwvire
measurements of a circulation control airfoal
[AD-2050025) R78-21061
BOURDARY LAYER FLOW
An analytic study of free molecule flow fields at
the front and back edges of a plate
A78-28972
BOUNDARY LAYERS
A brief examination of the flow external to an
F-111 1ntake at Mach 1.6
[ ARL/ME-NOTE-3571
BOUNDARY VALUE PROBLE#S
Tunnel interference assessment by boundary
measurements

N78-21054

A78-30689

SUBJECT INDEX

BRAKRS (POBR ARRESTING HOTION)
Summary of NASA landing gear research
[NASA-TM-78679]
BREADBOAERD MODELS
Design, fabracation, and testing of a full-scale
breadboard in nitrogen generator for fuel tank
1nerting application
[AD-A049459]
BUCKLING
Preliminary design of composite wings for
buckling, strength and displacement constraints
(ATAA 78-466) 478-29777
Bxperamental and finite element investigation of
the buckling characterastics of a beaded skin
panel for a hypersonic aircraft
[ FASA-CR-144863)
BULRHEADS
Optimization of the structure of a nultibulkhead
large-aspect-ratio wing

N78-20050

R78-21097

§78-20534

A78-32275
BYPASSRES
Influence of structural components of a by-pass
engane on 1ts flight characteristics --- STOL
aircraft
478-29582
CALCULATORS

Simplified sonic-boom prediction --- using
aerodynamic configuration charts and calculators
or slide rules
[NASA-TP-1122)

CALIBRATING

Arrflow and thrust calabration of an F100 engine,
S/N P680059, at selected flaight condations
[NASA-TP-1069] N78-21112

CANARD CORFIGURATIONS

#ind-tunnel investigation at Mach numbers from
1.90 to 2.86 of a canard-controlled missile with
ram-air-jet spoiler roll control --- in the
Langley Unitary Plan Wind Tunnel
(NASA-TP-1124] N78-20079

Subsonic longitudinal and lateral-directional
static aerodynamic characteristics for a
close-coupled wing-canard model ain both swvept
back and svept forward configurations
{ NASA-TN-74092)

CARGO AIRCRAFT

An economic analysis of a government sponsored,
commercial convertible aircraft
[AD-A047633] N78-20096

Technical and economic evaluation of advanced air
cargo systems
[NASA-TM-78672] N78-20108

Aircraft cargo compartment fire test simulation
program
[NASA-CR-151951)

CASCADE FLOW

Two-dimensional cold-air cascade study of a

film-cooled turbine stator blade. #:

Comparison of experimental and analytical

aerodynamic results for blade with 12 rows of

0.076-centimeter-(0.030-1nch-) diameter holes
having streamwise ejection angles

[ NASA-TP-1151]

Two-dimensional cold~air cascade study of a
film-cooled turbine stator blade. 5:
Comparison of experamental and analytical
aerodynamic results for blade with 12 rows of
0.038-centimeter- (0.015 1nch) diameter coolant
holes having streamwise ejection angles
{NASA-TP-1208] N78-20133

Hot cascade test results of cooled turbine blades
and their application to actual engine conditions

N78-21125

N78-20078

N78-21049

N78-21223

878-20130

CASCADE WIND TUNNELS
Effect of cooling-hole geometry on aerodynamic
performance of a film~cooled turbine vane tested
with cold air in a two-dimensional cascade
[NASA-TP-1136) N78-20080
CASE BISTORIES
Bffect of reliability programs on life cycle cost
- A case hastory --- of TACAN test set
A78-29478
CATALYTIC ACTIVITY
Catalytic flame stabilization for aircraft
afterburners
278-31955



SUBJECT INDEX

CERARIC COATIEGS
Evaluation of a cerawmic coabustion chasber for a
small gas turbine engine
N78-21145
CHARTS
Simplified somic-boom prediction --- using
aerodynamic configuration charts and calculators
or slide rules
[(N2asa-TP-11221
CIVIL AVIATIOB
Prodect support for French equipment used by cival
aviation companies

R78-20078

478-29657

Whither BLS --- Microwave landing System civil and
military applications

A78-30096
Profile of the airport-development crisais

A78-30244
Remotely piloted aircraft in the civil environment

278-30506

The divasion of air transport markets between
carriers - Local service operations
A78-30697
Accuracy considerations on new Micrcwave Landing
Systems (MLS) from an operational point of view

¥78-21081
Area navigation systems and procedures
N78-21091
CLEAR AYR TURBULERCE
Clear air turbulence accidents
278-28833
CLEARARCES
Gas path sealing ain turbine engines
[NASA-TM-73890) N78-21109

CLINBING FLIGHT
Jore about flaght-path-angle tramnsitions in
optimal airtlane climts

A78-32098
CLUTCHES
Helicopter freewheel unit design guide
(AD-%10475591 N78-20124

CLUTTER
Radio interference in helicopter-borne pulse
Doppler radars
A78-31038
COBALT ALLOYS
Cobalt-base alloys for hot corrosion protective

coatings
N78-21142
COCKPIT SINULATORS
Advanced flight decks for the 80s --- cockpit
desagn for transport aircraft
A78-28835

New aspects 1n the movement sinmulation of the
research flight simulator of DPVLR

[DGLR PAPER 77-086) A78-31950
COCKPITS
aircraft and helicopter cockpit noise
A78-29673

Cockpit dasplayed traffic informatiom study, part 2
[ NASA-CR-1561157} N78-20102
COLLISION AVYOIDANCE
Some test results concerning visibility of
obstacle and hazard beacons
178-29907
The impact of a proposed active BCAS on ATCRBS

performance in the Washington, D. C., 1981
environpent
[AD-A048589/6] N78-20099

Pir traffic safety ain the airport near range
[ TOBS/SFB58/M4 ] N78-20103
Program for simulaticn of arr traffic and air
space structure of the Prankfurt near range, a
planning control and a collision avoidance
syster with sitvation dependent avoidance
maneuvers
N78-20105
Development of a binary frequency synthesis as
control element for frequency correction in
time-synchronous collisicn systems without
onboard atomic frequency standard avoidance
N78-20106
Design of a collision avoadance system model with
statistical interrogation --- sSeparation and
collision avoidance by nonsynchronous techniques
(SECANT)
N78-20107

CONPUTATIOR

Investigation to support phase 1 of the OUSAP
nidaxrr prevention syste®s program (MAPS)

[AD~-2A089743) R78-21066
Bearing study program --- bearing measurement
subsystem for SECANT Collision Avoidance Systen
[aD-20489767] ¥78-21068
COLLOCATIOR

Unsteady two dimensional airloads acting on
oscillating thin airfoils 1n subsonic ventilated
wvind tunnels
[ NASA-CR-2967)

COMBAT

The Dual-Flight-Simulator on the evaluation of arr
contat effectiveness
[DGLR PAPER 77-080]

CO8BUSTION CHAMBERS

A reviev of techniques for the thermal protection
of the walls of the combustion chamber and
reheating ducts of turboreactors

N78-21059

A78-31948

R78-21134
Practical solutions to the cooling of combustors
operating at high temperatures

N78-21135
High temperature H2-Air varlable geometry
conbustor and turbine: Test facalaty and
measurenents
N78-21137

Evaluation of a ceramic combustion chamber for a
small gas turbine engine

N78-211145
CONBOUSTION EFPICIERCY
Catalytic flame stabalization for aircraft
afterburners
278-31955

CONBUSTIOR PRODUCTS
Time-dependent fire behavior of aircraft cabin
materials
[AD-2050923)
COMBUSTIOR STABILITY
Lov frequency combustion anstability in augmentors
N78-21138

N78-21238

CONHERCIAL AIRCERAPT
Giants battle in 0S small turbine market --- jet
engines for small aircraft
A78-29174
Prospects for energy conserving STOL transgorts
using prop-fanmns
A78-31303
Fuel saving potential of Mach 0.8 twin engine
prop-fan transports

278-31306
Energy conserving aircraft from the engine viewpoant

A78-31310
The energy costs of some noise abatement procedures

A78-31313

COMBONITIES

More public consultatiorn on airport plams

A78-29208
Airport/community environmental planning

278-30678

CONPONENT RELIABILITY
The error function of analytical structural desagn
--- 1n aarcraft component faillure ain static tests
278-32123
CONPOSITE NATERIALS
Prelipminary design of composite wings for
buckling, strength and displacement constraints
[AIRZA 78-466]) 478-297177
New materials for high temperature turbimes:
ONERA's DS composites confronted with the blade
probleas
N78-21139
COBPOSITE STRUCTURES
Experimental investigation of composite wing failure
[ATRA 78-509) A78-29809
COAPRESSIBLE FLO®
Analysis and conparison of several methods for
computing aerodynamic compressibility and
interference effects up to critical Mach pumbers
{AD-~A050267) N78-20083
CONPRESSION TESTS
Experisental investigation of composite wing failure

[A1aA 78-509]}) A78-29809
COHPUTATIOR
Engineering calculation methods for turbulent
flow, volume 1
[IC-3AERO-77-102-VOL-1] ¥78-20091



CONPUTER DESIGN

Fngineering calculation methods for turbulent
flow, volume 2
{ IC~-ABRO-77-102-VOL-2] N78-20092
Engineering calculation methods for turbulent
flow, volume 3
{ IC-ABRO-77-102-V0OL-3]
COMPUTER DESIGN
Main characteristics of the ADT 4000-4100 digital
computer for a hybrid ccmputing system --- for
jet engine simalation

N78-20093

A78-29589
34 reliable modular automatic system adarted to
avionics controls: Design through successive
refinements - Production ~-- Prenchk book
A78-30024
COMPYUTER GRAPBICS
Proposal and construction of a hybrad flaght-sight
simulator vith large picture projection

[ DGLR PAPFR 77-087] A78-31945
The Boeing lerodynamic Labs data system
[AIAN 78-789] A78-32306

COBRPUTER PROGRABS
P critical evaluation of the predictions of the
NASA-Lockheed multielement airfoil conmfputer
progran
{ NASA-CR-145322]
An improved version of the NASA-Lockheed
multielement airfoil analysis computer progran

N78-20076

[ NASA-CR-145323] §78-20077
Rotorcraft linear simulaticn model. Volume 2:

Computer 1splementation

[FASA-CR-152079-V0L-2) N78-20137

R three-dipmensional potential-flow program with a
geometry package for input data generation
TNASA-CR-145311]) R78-21047

A vectorization of the Jawmeson-Caughey NYU
transonic sSwept-wing computer program FLO-22-V1
for the STAR-100 cowmputer

[ NASA~-TM-78665] §78-21050
COMPUTER SYSTENS PROGRAAS
Fault tolerant flight controls
A78-28900
Trends of future turbine life prediction: Time

phase automated analysis and test veraification
N78-21143
CONPUTERIZED DESIGH
Preliminary design of compcsite wings for
buckling, strength and displacement constraints
[ATAA 78-1466) 278-29777
The problem of choosing design parameters for
unpiloted flight-vehicles --- control configured
optimization
A78-32258
Semispan wind tunnel test of a computer-controlled
self-optimizaing flexible technology wing
{AIAA 78-786)
CONPUTERIZED SYMULATION
‘Chain pooling' model selection as developed for
the statistical analysis of a rotor burst
protection experiment

A78-32344

A78-29327

Use of and experience with simulation 1in the

development of the VFM 614 and the VAK 191

[DGLR PAPER 77-083] A78-31942
The HFB 320 airborne simulator of DPVLR as test

instrument for determining flight characterastics

[DGLR PAPER 77-082] A78-31944
Proposal and construction of a hybrid flaght-saght

simulator with large ricture projection

{DGLR PAPEER 77-087] A78-31345
The Dual-Flight-Simulator on the evaluatior of air

combat effectiveness

[DGLR PAPER 77-080] A78-31948
Wew aspects in the movement simulaticn of the

research flight sinulator of DPVLR

[DGLR PAPER 77-086] A78-31950
The impact of a proposed active BC2S on ATCREBS

performance in the Washington, D. C., 1981
environment
fAD-A048589/6] N78-20099

Program for simulation of air traffic and air
space structure of the Frankfurt near range, a
planning control and a collision avoidance
systen with situvation dependent avoidance
maneuvers
§78-20105

SUBJECT INDEX

COBCORDE AYRCRAPT
concorde noise-induced building vibrations, John
P. Kennedy Intermnational airport
[NASA-TA-78676]
CORDE¥SATION
onset of condensation effects with a RACR 0012-64
airfoil tested in the Langley 0.3-meter
cryogenic tunnel
[ N SA-TN-78666)
CONDENSIRG
Condensation and 1ts growth down the test-section
of the Langley 0.3-p tramsonic cryogenic tunnel
[AIAA 78-811) 178-32365
CONDITIONS
Expansion of flaght simulator capability for study
and solution of aircraft directiomal control
problems on runways
[NASA-CR-2970)
COBFERENCES
Highk temperature problems in gas turbine engines

N78-20919

N78-20074

N78-20118

[AGARD-CP-229} §78-21118
CONGRESSIONAL REPORTS
Airport and aircraft noise reduction
[GP0-91-591] N78-21891

CONICAL PLOW
Investigation of the flow in a plane diffuser by
means of a laser Doppler anemometer
A78-28969
CONTAIRERS
Gondola system for helicopter transport of
external cargo
(AD~-A0U7560])
CONTROL
System optimization by periodic control
[AD~2089522)
CONTROL CONPIGURBD VEHICLES
The problem of choosing design parameters for
unpiloted flight-vehicles --- control configuared
optimization

R78-20120

N78-21162

A78-32258
Optimization of the design parameters of finned
pilotless flight vehicles
278-32269
CONTROL RQUIPMERT
FPly-by-wire flaght control
278-29935
CORTROL SINULATIOR
Using simulation to determine the transfer
function of the electromic part of a control loop
--- for gas turbime aircraft engines

A78-29584

Rotorcraft linear simulation model. Volume 1:

Engineering documentation

[NASA-CR-152079-VOL-1] N78-20136
Rotorcraft linear simulation model. Volume 2:

Computer implermentation

(¥ASA-CR-152079-VOL-2]} §78-20137
Rotorcraft linear simulation model. Volume 3:

User's manual

[NASA-CR-152079-V0OL-3} N78-20138

Results from flight and simulator studies of a
Mach 3 cruise longitudinal autopilot

[ NASA-TP-1180) ¥78-21160
CONTROL SURPACES
Tunnel 1interference assessment by boundary
measurements
278-30689

A study of low-cost reliable actuators for light
aircraft. Part A: Chapters 1-8
[NASA-CR-156142] §78-20110

A study of low-cost reliable actuators for light
aircraft. Part B: Appendices
[NASA-CR-156143]

CONTROL THEOBY

Observability criteria for nonlinear dynamic
systens subjected to multiparameter measurements
--- pnoting air navigation applacabalaty

§78-20111

478-29089
The helicopter as a control object --- Russian book
A78-29401
Optimal control theory (OWEM) applied to a
helicopter in the hover and approach phase
[ NASA-CR-152135] ¥78-21161
CORTROL VALVES
Properties of hydraulic servomotor controlled by
flapper valve or by edge valve --- turbojet
engine system
278-29587



SUBJECT INDEX

CONTROLLERS
2 study of low-cost reliable actuators for 1light
aircraft. Part A: Chapters 1-8
(NASA-CR~156142) §78-20110
? study of lcw-cost reliable actuators for light
aircraft. Part B: Arpendices
f NASA-CE-~156143]
CONVECTION
Investigations of the local heat transfer
coefficient of a convection cooled rotor blade
¥78-21126

N78-20111

CONVECTIVE PLOW
sean velocity, turbulence intensity and turbulence
convection velocity measurements for a
convergent nozzle 1n a free jet wind tunnel
[NASA-CR-2949] N78-21058
CORVERGENT NOZZLES
Mean velocity, turbulence intensity and turbulence
convection velocity measurements for a
convergent nozzle in a free jet wind tunnel
{ NASA~-CR~-2949) N78-21058
CONVERGENT-DIVERGENT NOZZLES
Boundary-layer interaction vith a nonequilibriunm
twvo-phase stream on a surface being burned out
in an axasymmetric laval nozzle
A78-28610
COOLANTS
The influence of coolant turbulence intensity of
fila cooling effectiveness
N78-21136
COOLING SYSTENS
Effect of cooling-hole gecmetry on aercdynamic
performance of a film-cooled turbine vane tested
vith ¢0ld air in a two-dimensional cascade
[ NASA-TP-1136]) N78-20080
High teomperature problems in gas turbine engines
{ AGARD-CP-229]) N78-21118
Heat transfer characteristics of the clcsed
therposyphon systen

§78-21132
Measurang techniques in high temperature turbines
N78-21151
CORRELATORS
Design of a collision avoidance system model wath
statistical interrogation --- separation and
collision avoidance by nonsynchronous technigues
{SECANT)
N78-20107

CORROSIOR RESISTANCE
Cobalt-base alloys for hot corrosion protective
coatings
¥78-21142
COST ARALYSIS
A new method for estimating current and future
transport aircraft operating economics
{NASA-CR-145190] N78-20094
A lafe cycle cost study of contractor versus
organic support of aircraft programs
[aDp-a049438]
Fiber Optics Cost Analysis Program (FOCAP)
{AD-2089859}
COST EFFECTIVENRSS
The Dual-Flight-Saimulator as an aid for a
government mp1Ssion speclalist
[ DGLR PAPER 77-079) A78~31949
Joint ASD/AF¥AL Combined Environment Reliabilaty
Test /CERT/ Evalvation Progran

N78-21045

N78-21105

- 378-32118
A review of methodologies and concepts tc measure
and evaluate aircraft survivability/velnerability
TAD-2050152} N78-21099
COST REDUCTION
The AN/ARC-168 radio - life-cycle-cost savings ---
UHF couomunication equifment reliability and
maintainability improvement
378-29479
Benefits of strapdovwn over gimbal INS systems for
aircraft applacation
A78-30253
Remotely piloted aircraft in the civil environment
278-30506
CRACK PROPAGATION
Acoustic emission detection of fatigue crack
growth 1n a production-size aircraft ving test
article under simulated flight loads
A78-131733

A-11

DECAY RATES

CRACKS
Stress analysis of typical flavs 1in aerospace
structural components using 3-D hybrid
displacement finite element method
{AXAA 78-5131]
CRASH LANDIRG
Aircraft accident report: Southern Airways Inc.,
pC-9-31, N13350, Wev Hope, Georgia, Apral 4, 1977
(NTSB-AAR-78-31 R78-21064
CROSS PLOW
Experimental investigation of effect of jet decay
rate on jet-induced pressures on a flat plate

178-29812

f RASA-CR-2979) 178-21096
CRUDE OIL
Aviation fumels -~ A supplier's perspective
A78-31308

CRYIOGEBIC WIKD TUNNELS
An intermittent high Reynolds number wind tunnel
[ATAR 78-7661] A78-32327
Condensation and its growth down the test-section
of the Langley 0.3-p transonic cryogenic tunnel
{AIAA 78-811] A78-32365
Onset of condensation effects with a RACA 0012-64
airfoil tested in the Langley 0.3-meter
cryogenic tunnel
[ FNASA-TN-78666 ]
CV-320 AXRCERAPT
Plight test results of the Strapdown hexad
Inertial Reference Unit (SIRO). Volume 3:
Appendices A-G
[ NASA-TN-73224)
CYLIRDRICAL SHELLS
Cutout reinforcement of stiffened cylindrxcal shells
[2IAr 78-512) A78-29811
On sound transmission into a heavily-damped cylinder
--- aircraft noise in fuselage

DANAGE
Correlation study of the UH-18 helicopter blast
test results from the DICE-THROR event
[AD-A050463)
DANPIRG
Subsonic roll damping of a model with swept-back
and swept-forward wings
[ NASA-TH-78677]
DANPING TESTS
Steady-state unbalance response of a three-disk
flexible rotor on flexaible, damped supports
A78-29326

N78-20074

N78-20098

A78-31019

N78-20122

N78-20061

DATA ACQUISITIOR
The induction driven tunnel T2 at ONEBRA-CERT -
Flow gualities, testing techniques and examples
of results
[AIAA 78-767)
DATA COBRELATION
Corzelation of laser velocimeter measurements over
a wing with results of two prediction technigues
--- 1n the lLangley V/STOL tunnel
[NASA-TP-1168)
DATA BARAGEMERT
TESTPLT: Interactive computer procedure for
wind-tunnel~data management, retrieval,
comparison, and plotting
{BASA-TH-T78663)
DATA SYSTENS
Runway roughness characterization by DDS approach
~--- Dynamic Data System

A78-32328

H78-21410

§78-20100

378-30679
The Boeing Aerodynamic Labs data systen
[AIAR 78-789] A78-32346
Investigation of a high speed data handling systen
for use with multispectral aircraft scanners
{NASA-TN-T78689) N78-20481
DATA TRARSNISSION
FPlaght tests of digital data transmissien --- MSK
- a guadrature PSK system
A78-31050
DC 9 AYRCERAPT
Aircraft accident report: Southern Airways Inc.,
DC-9-31, N13350, New Hope, Georgia, April &, 1977
[ NTSB-AAR-78-3) §78-21064
DECAY RATBS
Experimental investigation of effect of jet decay
rate on jet-induced pressures on a flat plate
[NASA-CR-2979)] §78-21096



DECELERATION

DECRLERATION
Groond distance covered during airborne horizontal
deceleration of an airplane
[ NASA-TP-1157]
DEL®2 WINGS
Rormal force of a flat triangular wing 1m a
supersonic flow

N78-20115

A78-29720
DESCENT TRAJECTORIYES
A simple method for estimating mininum
autorotative descent rate of single rotor
helicopters
[NASA-TM-78452]
DESIGN ANALYSIS
Determining the reliability reguirements of
aircraft engine control systems during design
stage

N78-20113

378-29590
DIESEL ENGINES
Laghtweight, lov compression aircraft diesel engine
--- converting a spark ignition engine to the
diesel cycle
[ NASA-CR-1353001}
DIFFUSERS
Investigation of the flow in a plane diffuser by
neans of a laser Doppler anemometer

N78-21471

A78-28969
Effect of boundary layer suction through slats on
the efficiency of turbomachine outlet daffusors
A78-30572
DIGITAL COMPUTERS
Main characterastics of the ADT 4000-4700 digatal
computer for a hybrid computing system ~-- for
jet engine simunlation
278-29589
DIGITAL RADAR SYSTEMS
On the possibility of classifying radar targets
with a coherently measured echo signal ~--
German book
A78-32308
DIGITAL SINULATION
bigital computer program maneuver pilot
A78-31946
DIGITAL SYSTENS
Use of a stepping motor for measuring fuel
guantity 1n a digital system for control of
rotational speed

A78-29586
Newv trends and problem areas in automatic flight
control
178-30252
Flight tests of digital data transmission --- MSK
- a gquadrature PSK systenm
278-31050

4 rotor-mounted digital instrumentation system for
helicopter blade flight research measurements
[NASA-TP-1146] N78-20128

DIGITAL TECHNIQUES

¥ew aspects 1n the movement simulation of the
research flaght simulator of DFVLR
[DGLR PAPER 77-086)

DIRECTIONRAL CONTROL

Expansion of flight samulator capabilaty for study
and solution of aircraft directional control
problems on runwvays
[NASA-CR-2970)

DISCONTIHOITY

Calculation of supersonic flows past wings with
allowance for trailing tangential
discontanuities within the framework of a model
employing a system of Euler equations

378-31950

N78-20118

478-28958
DISPLAY DEVICES
Proposal and construction of a hybrid f£light-sight
simualator with large picture projection
TDGLR PAPER 77-087) A78-31945
Cockpit displayed traffic informaticn study, part 2
T NASA-CR-156115] N78-20102
Results of a simulator test comparing twe dasplay
concepts for piloted flight-path-angle control
[ NASA-TM-78692] N78-21104
DISTANCE MEASURING EQUIPKENT
Design of a collision avoidance system model wath

statistical interrogation --- separaticn and
collision avoidance by nonsynchronous techniques
(SECANT)

N78-20107

SUBJECT INDEX

DOPPLER EFFECT
Doppler MLS - The UK solution

A768-29934
DOPPLER NAVIGATIOR
Microwave landing systems --- time reference
scanning bean used to determine aircraft approach
278-29221

Integrated Doppler/TACAN navigation through
conformity with the least squares method -
Analysis from registered flight data

A78-29906
DRAG

Transonic wind tunnel tests on two-dimemsional
aerofoi1l sections. Determination of pressure
dastraibution and drag for an aerofoil wath a
nodified WACA 65 sub2-215 section in FFA wand
tunnel S5, part 2

[FFA-TN-AU-725] N78-21062
DRAG BEDUCTION
Supersonic transports --- drag minimization
techniques
R78-31152

Model support system interference on zero-lift
drag at transonic speeds
[AIAA 78-809)

DBOP TRSTS
Crashworthiness of airrcraft fuselage structures

A78-32363

[AIRR 78-u477) A78-29785
DUCTRBD FAN ENGINES
The aircraft ducted fan
278-31153

DYNANIC CONTROL
Observabality craiteria for nonlinear dynamac
systems subjected to multiparameter measurenments
--- noting air navigation applicability

A78-29089
Basic problem of control of the motion of a
non-Newtonian f1luid in a gap --- roll formimng of
aircraft plastics
378-32257

DYNANIC RESPONSE
Crashvworthiness of aircraft fuselage structures

{AIAA 78-477} A78-29785
DYRANIC STABILITY
Influence of spin rate on side force of an
axisymmetric body
A78-30690

DYNANIC STRUCTURAL ANALYSIS
Crashworthiness of aircraft fuselage structures
[AIAR 78-477) 278-29785
A fail-safe analysis of a spanwise wing-panel splace

[ATAA 78-487] A78-29794
Dynamic stabilaty of a two blade rotor
A78-32037
Analysis and synthesis of operational loads ---
aircraft structures
[1ISD-193) N78-20551

Evaluation of a ceramic combustion chamber for a
small gas turbine engine

ECONONIC ANALYSIS
An economic analysis of a government sponsored,
commercial convertible aircraft
[(AD-20U47633] N78-20096
Technical and economic evaluation of advanced air
cargo systems )
[NASA-TH~T78672)
EJECTORS
Ejector-povwered engine simulators for small-scale
wind tunnel models of high performance aircraft
[AIAA 78-826] h78-32388
ELASTIC BODIES
Stress analysis of typical flaws in aerospace
structural components using 3-D hybrad
displacement finite element method

N78-21145

878-20108

[2IAA 78-513) 278-29812
ELECTRODYNANICS
Liftaing force of a plane H-polarized
electromagnetic wave
A78-32296
ELECTROLYTES
Fickel/cadmium aircraft batteries: Rapad
electrolyte exchange technigque
[AD-3039335] N78-20632



SUBJECT INDEX

ELECTROBAGNETIC CONPATIBILITY
Interference analysis betveen TRSB microvave
landing system and adjacent C-band radars
{AD-A0U49882] N78-20101
ELECTROBAGHETIC INTERFERENCE
Interference analysis betveen
landing systenm and adjacent
[AD-R049882]
ELECTRORIC CONTROL
Using sibulation to determine the transfer
function of the electronmic part of a ccntrol loop
--- for gas turbine aircraft engines

TRSB microwave
C-band radars
N78-20101

A78-29584
ELECTRONIC COUNTEEMEASURES
The next generation EW system - ASPJ --- Airborne
Self Prctection Jammer
A78-31700
ELECTRONIC EQUIPHENT TESTS
Effect of reliability programs on life cycle cost
- 1 case history --- of TACAN test set
A78-29478
Joint ASD/AFWAL Combined Environment Reliability
Test /CERT/ Evaluation Program
A78-32118
Practical experience 1in vibration testing exterrnal
avionics systems
A78-32134
BLECTRONIC MODULES
Stand-alone development system using a RIM-1
microconputer podule
[ NASA-CR-156067)
ELECTROSTATIC PROBES
Purther experipmental evaluation of the
electrostatic roll sensor at “ach 2.3 and 3.5
[AIAR 78-802] A78-32357
ELLIPSOIDS
Choice of optaimal ellipscid-surface projection
onto a sphere 1n solving problems of aar
navigation

N78-20100

278-28523
ENERGY CORSBRVATION
Aviataon fuel usage - Economy and conservation
A78-30698
The NASA Aircraft Fnergy Efficiency Program
A78-31302
Prospects for energy conserving STOL transports
using prop-fans
A78-31303
Some aspects of powerplant airframe integration
affecting fuel ccnservation
A78-31304
Improved energy efficaiency for small CTOL
transport aircraft
A78-31305
Fuel saving potential of Mach 0.8 twin engine
prop-fan transports

3178-31306
Aviation fuels - A supplier's perspective

A78-31308
Energy conserving aircraft from the engine viewpoant

A78-31310

Thrust computing system applicaticns to increase
engine life and provide fuel conservation

A78-31311
Aar traffic control ard energy conservation in air
operations
A78-31314

ENERGY CONVERSION EPPICIERCY
The effect of hub fairings on wand turbine rotor
pexformance
A78-30039
ENGINE CONTROL
Determining the reliaabilaity regquirements of
aircraft engime control systems during design
stage
178-29590
A reliable modular automatic system adapted to
avionics controls: Desagn through successave
refipements - Production --- Prench book
A78-3002¢4
Thrust computing system applications to ancrease
engine life and provide fuel conservation
A78-31311
ENGINE COOLANTS
A reviev of technigues for the thermal protection
of the wvalls of the combustion chamber and
reheating ducts of turboreactors
N78-21134

ENVIBROEMERT NODELS

Measuring techniques in high temperature turbines
N78-21151
Rev computation method of turbine tlades film
cooling efficiency
N78-21154
Calculation of temperature distribution in disks
and coolaing flov 1n a transient state
N78-21157
ERGINE DESIGH
General aviation energy-conservation research
progranms at WASA-Lewis Research Center --- for
non-turbine general aviation engines

278-29330
Influence of structural components of a by-pass
engane on 1ts flight characteristics --- STOL
aircraft
278-29582
Main characteristics of the 2DT 4000-4100 digital
computer for a hybrid computing system --- for
jet engine simulation
278-29589
Evolution of the aircraft gas turbine engine
278-30257
Choice of engine design for small transport aircraft
}78-30357
The aircraft ducted fanmn
A78-31153
Rarcraft fuel economy - The propulsion systenm
contribution
A78-31309
Energy conserving aircraft from the engine viewpoint
A78-31310
Helicopter freewheel unit design guide
{AD-2087559) N78-20124

Rectangular capture area to circular combustor

scranmjet engine

[NASA-TN~-T78657) ¥78-21107
Performance and design of transportation-cooled

turbine blading

N78-21129

High temperature H2-Air variable geometry

conbustor and turbine: Test facility and

measurements
N78-21137
Low frequency combustion 1instability in augmentors
N78-21138

Effects of film a1njection on performance of a
cooled turbine
N78-21147
ERGINE ROISE
Investigation of anterior noise i1n a twin-engine
light aarcraft

A78-29641
Aircraft noise and 1ts sources
A78-30351
EFGINE PARTS
Gas path sealing in turbinre engines
[ NASA-TM-73890] N78-21109

The measurement of film cooling effectiveness on
turbine components 1n short duration wind tunnels
N78-21152
ENGIRE TESTS
*Chain pooling' model select:ron as developed for
the statistical analysis of a rotor burst
protection experiment
A78-29327
Unique test capabilities of the Eglin AFB McKRinley
Clamatic Laboratory
a78-32127
An engine nozzle vibration phenomenon encountered
1n B-1 flaght tests
A78-32129
Design and subscale tests of a diffuser system for
a Mach 4 scramjet test facilaty
[(AIAA 78-771)] R78-32332
Hot cascade test results of cooled turbine blades
and their application to actual engine conditions
N78-21125
Lightweight, lov compression aircraft diesel engine
~--- converting a spark ignition engine to the
diesel cycle

[¥ASA-CR-135300]) N78-214T1
ENVIRORAERT EFFECTS
More public consultation on airport plans
278-29208

EEVIRONNENT HODBLS
Air gquality aimpact of aircraft at ten 0.S. Rar

Force bases
A78-32222



ENVIRORNENT PROTEBCTION

ENVIRONSENT PROTECTION
Aairport/community environmental planning
278-30678
ENVIBORNENT SINOLATION
Applications of wind tunnels to 1nvestigations of
vind-engineering groblems
[AIAR 78-812]
ERVIRONNENTAL TBSTS
Joint ASD/APRAL Combined Environment Reliability
Test /CERT/ Evaluation Program

A78-32366

278-32118
A test using simulated mission profile environments
--- Airborne Instrumentation Subsystem pod
reliabilaity
A78-32126
Unique test capabilities of the Eglin AFB McKinley
Climatic Laboratory
A78-32127
Practical experience in vibration testing external
avionics systenms
A78-32134
The AEDC Fange K facility for erosion testing

[AIan 78-775) A78-3233n
EQUATIONS OF MOTIOR
Rotorcraft linear simulaticn nmodel. Volume 1:
Engineering documentation
[ NASA~CR-152079-VOL-1) §78-20136
EROSION
Erosion prevention and film cooling on vanes
N78-21128

ERROR FUNCTIORS
The error function of analytical structural desagn
-=-- 1n aircraft component failure in static tests
378-32123
BULER BEQUATIONS OF NOTION
Calculatiocn of supersonic flows past wings with
allowance for trailing tangential
discontinuities within the framework of a podel
enploying a system of ®Buler equations
A78-28958
EXYHAUST PLOW SYADLATION
Ejector-powered engine simulators for small-scale
vind tunnel models of high performance aircraft

[AIAA 78-826] A78-32388
BXHAUST GASEBS
Bir quality impact of aircraft at tem U.S. Air
Force bases
A78-32222
Smoke abatement for DOD test cells
[AD-A050223] N78-20148

EXPLOSIONS
Correlation study of the UB-18 helicopter blast
test results from the DICE-THROW event
[AD-2050463)
EXTERNALLY BLOWK FLAPS
» method for calculating externally blown flap noise
[ RASA-CR-2954] 878-20920
EXTRAPOLATION
Inertial smoothing and extrapolation of ILS beanms:
Application to the Aarbus A 300 B

P~8 AIRCHAYPT
Reliable dual-redundant sensor failure detection
and 1dentification for the NASA F-8 DFBW aircraft
(NASA-CR-2944] N78-20141
Pilot-model analysais and simulation study of
effect of control task desired control response
{NASR-TP-1140] N78-20143
FP-15 AIRCRAPT
Development of systems and techniques for landing
an aircraft using onbcard television
[NASA-TP-1171]
FP-111 AIRCRAPT
Pressure c¢ycling fatigue tests of P-111 crew
module glass transparencies
[AD-AQ49625] N78-20119
A brief examination of the flow external to an
F-111 1ntake at Mach 1.6
[ARL/ME-NOTE-3571]
FABRICATIOR
Quality assurance in the fabrication of products
in aviation technology

N78-20122

N78-21074

R78-20114

R78-21054

A78-32267
PAIL-SAFE SYSTENS
Fault tolerant flaght controls
A78-28900

A-18

SOBJECT INDEX

A fail-safe analysis of a spanwise wing-panel splice
{AIAR 78-487) 178-2979%
PAILURE ARALYSIS
Microfractographic fracture analysis of some
aircraft parts
A78-28789
Some lessons learned from aircraft accidents - The
engineering aspects
A78-29936
Nickel/cadmiun aircraft batteries: Single sensor
temperature monitoring

{2D-12037722) N78-20635
FAIRINGS
The effect of hub fairings on wind turbine rotor
performance
A78-30039
FATIGUE (MATERIALS)
Report on aircraft fatigue studies --- in-flaight
monitoring and stress measurements
[aD-30189876) N78-21102

FATIGUE LIFE
Analytical and experimental fatigue prograa for
the Kfir main and nose landing gears
A78-30259
Patigue life analysis of the L 13 /Blanik/ glider
278-30360
Estimating times to early failures using fanite
data to estimate the Weibull scale parameter
[ AD-2050263) N78-20528
Rolling-element fatigue life of AISI K¥-50 and
18-4-1 balls
[ NASA-TP-1202)
FATIGUE TBSTING HACHINES
Methods and equipment for testing for acoustic
fatigue ~--- of aircraft structural components
A78-30354

¥78-21473

FPATIGUE TESTS
Analytical and experimental fatigue program for
the Kfair main and nose landing gears
A78-30259
Methods and equipment for testing for acoustic
fatigue --- of aircraft structural components
A78-30354
Basic fatigue curves of aircraft structures
378-30356
Acoustic emission detection of fatigue crack
growth i1n a production-size aircraft wing test
article under sinulated flight loads
A78-31733
Pressure cycling fatigue tests of F-111 crew
module glass transparencies
{AD-30489625] N78-20119
Analysis and synthesis of operational loads ---
aircraft structures

{1sD-193) N78-20551
Report on aircraft fatigue studies --- 1n-flaght

monitoring and stress measurements

[AD-R0U49876] N78-21102

Rolling-element fatigue li1fe of AISI ¥-50 and
18-4~1 balls
{NASA-TP-1202)

FEEDBACK CONTROL

Sensitivity reduction in aircraft control systems

A78~-31034

A constant aerodynamic parameter testing technique
with automatic vwind tunnel control
{ATAR 78-784] 278-32342

Semispan vind tunnel test of a computer-controlled
self-optimizing flexible technology wing
[aIar 78-786] A78-32344

Study of the use of a nonlinear, rate-limited
filter on pilot control signals

N78-21473

[NASA-TP-1147) H78-20142
FIBER OPTICS
Fiber Optics Cost Analysis Program (FOCRAP)
[AD-2049859] §78-21105
PIBERS
Aerodynamic fluid-fiber interactions
[NT-77-CR-1] R78-20060

FIGHTER AIBCRAFT
Analytical and experimental fatigue program for
the Kfir main and nose landing gears
A78-30259
Fire pover --- fighter aircraft target acquasation
and tracking radar
278-31425
Going for a spin - Fighter style
R78-31745



SUBJECT INDEX

#irage 2000 --- Prench flighter aircraft design
characteraistics, SNECHA K53 engine and avionics
378-31755

The Dual-Plight-Simulator on the evaluation of air
contat effectiveness
{DGLR PAPER 77-080] A78-31948

Subsonic longitudinal and lateral-directional
static aerodynamic characteristics of a general
research faighter configuration employing a jet
sheet vortex generator
[ NASA-TN-78049) N78-20071

Multr-variate optimization problems of flight
vehicle synthesis
[PB-27€122/7) N78-21103

#ultiband antenna system for tactical aircraft
[{2D-2049699) N78-21363

PILE COOLING

Effect of cooling-hole geometry on aerodynamic
performance of a film-cccled turbine vane tested
vith cold air in a two-dimensional cascade
[ NASA-TP-1136] ¥78-20080

Two-dimensional cold-air cascade study of a
film-cooled turbine stator blade. 4:

Comparison of experimental and analytical
aerodynamic results for blade wvith 12 rows of
0.076-centipeter~ (0.030-inch~) diameter holes
having streamvise ejection angles
{NASA-TP-1151]

Two-dimensional cold-air cascade study of a
film-cooled turbine stator tlade. 5:
Comparison of experimental and analytical
aerodynamic results for blade with 12 rows of
0.038-centimeter-(0.015 inch) diameter coolant
holes having streamwise ejection angles
[ NASA-TP-1204} N78-20133

Investigation on temperature distribution near
film cooled aarfoils

N78-20130

N78-21127
Erosion prevention and file cooling on vanes
N78-21128
Performance and design of transportation-cooled
turbine bladang
¥78-21129
The i1nfluence of transpiration cooling on turbine
blade boundary layer
N78-21130
Experimental evaluation of a transpiration cooled
nozzle guide vane
N78-21131
Practical solutions to the cooling of combustors
operating at high temreratures
N78-21135
The influence of coolant turbulence intensity of
fi1lm cooling effectiveness
N78-21136
Systematic studies of heat transfer and film
cooling effectiveness
N78-21146
Effects of films 1njection on performance of a
cooled turbine
N78-21147
The measurement of film cooling effectiveness on
turbine components in short duration waind tunnels
N78-21152
Nev computation method of turbine blades filnm
cooling efficiency
\ N78-21154
FINITE DIFPERENCE THEORY
Numeraical study of transonic flov over oscillating
airfoils using the full rotential equation
[NASA-TP-1120) N78-21055
PINITE ELENENKT NETHOD
4 fail-safe analysis of a spanwise wing-panel splice
{AIAA 78-487} A78-29794
Stress analysis of typical flaws in aerospace
structural components using 3-D hybrad
displacement finite element method
[AIAA 78-513]
PINNED BODIES
Optamization of the design parameters of finned
p1lotless flaght vehicles

A78-29812

A78-32269
Transonic static and dynamic stabilaty
characteristics of a finned projectile
configuration
{ NASA-TH-T4058) §78-20072

A-15

PLIGHT BECHANICS

PIRE PREVEHTIORN
Sooe lessons learmed from aircraft accidents - The
engineering aspects

A78-29936
PLAME BOLDERS
Catalytic flame stabilization for aircraft
afterburners
278-31955

PLANE PROPAGATION
Tine-dependent fire behavior of aircraft caban
materials
[AD-A050923]
PLANE RETARDANTS
Fire resastivity and toxicity studies of candiadate
aircraft passenger seat nmaterials

H78-21238

[ RASA-TH-78468) R78-21214
FLAMB STABILITY
Catalytic flame stabilization for aircraft
afterdburners
A78-31955
PLAMMABILITY

Pire resistivity and toxicity studies of candidate
aircraft passenger seat materials
[ NASA-TN-T78468]) N78-21214

Aircraft cargo compartment fire test simunlation
progran
[NASA-CR-151951)

PLAT PLATBS

An analytic study of free molecule flow fields at

the front and back edges of a plate

R78-21223

A78-28972
Experimental investigation of effect of jet decay
rate on jet-induced pressures om a flat plate
{NASA-CR-2979] N78-21096
PLEXIBLE WINRGS
Semispan wind tunnel test of a computer-controlled
self-optimizaing flexaible technology wing
[AIAR 78-786])
PLIGHT CHARACTERISTICS
Influence of structural components of a by-pass
engine on its flaght characteristics --- STOL
aircraft

A78-32344

A78-29582
Theory of dolphin-style sailplane flight and the
pranciples of dynamic flaght. II

478-29672
Helicopters: Calculation of integral aerodynamic
performance and air-techmical data --- Russian
book
A78-30124
FPLIGHT CONTEROL
Fault tolerant flight controls
A78-28900
The helicopter as a control object --- Russian book
R78-29401

A study of low-cost reliable actuators for light
aircraft. Part A: Chapters 1-8
{ NASA-CR-156142] ¥78-20110
A study of low-cost reliable actuators for laght
aircraft. Part B: Appendices
[ MASA-CR-156143) N78-20111
Reliable dual-redundant sensor failure detection
and i1dentification for the NASA P-8 DFR¥W aircraft
[ NASA-CR-2944) N78-20141
Heavy 11ft helicopter flaight control systenm.
Volume 2: Pramary flight control systen
developnment and feasaibility demonstration
{AD-A089580)
PLIGBT CRRWS
Pressure cycling fatique tests of F-111 crew
nodule glass tramsparencies

§78-21163

{AD-A049625] N78-20119
PLIGHT HAZARDS
Going for a spin ~ Pighter style
A78-31745
PLIGHT INSTRUNENIS
Gyroscopic ainstruments of oraentation and
stabilization systems --- Russian book
A78-29859
Doppler HLS - The UK solrtion
278-29938

A rotor-mounted digital instrumentation system for
helicopter blade flight research measurements

{BASA-TP-1146] N78-20128
PLIGHT MECHANICS
Drag formula for elongated aircraft noses
A78-29718



PLIGHT OPTINIZATION

PLIGBT OPTINIZATION
The problem of choosing design parameters for
unpiloted flaght-vehicles --- control configured
optimization
A78-32258
Ooptimization of the design parameters of fimnned
p1rlotless flight vehicles
278-32269
Ooptimization of linear stabilization systems of
flight vehicles on the basis of orthogonal failters
A78-32270
FLIGHT PATHS
More about flight-path-angle tramsitions in
optimal airplane clambs
A78-32098
Simulator evaluatior of a flight-path-angle
control system for a transport airplane with
direct 1lift control
[ NASA-TP-1116] N78-20139
Results of a simulator test comparing two display
concepts for piloted flaght-path-angle control

[ NASA-TH-78692) N78-21104
FPLIGBT SAPRTY
Clear air turbulence accidents
K78-28833
Fault tolerant flight ccntrols
A78-28900
How to make an airport unattractive to birds
A78-29209
Systematic analysis of safety 1in aviation. I
378-29674
Some test results ccncernang visibilaty of
obstacle and hazard beacons
A78-29507

Air traffic safety in the airport near range
[ TUBS/SFBS8/Mu ] N78-20103
Saimulation and development possibilities of the
manual control ccncept in the near range and
control zone
N78-207084
Investigation tc support phase 1 of the USAP
midair prevention systems program (MAPS)
[AD-AO49743]
FPLIGHT SIMULATION
tdvanced flight decks for the 80s --- ccckpit
design for transport aircraft

N78-2106€

A78-28835
Flight simulation - A vital and expanding
technology in aircraft development
(AIZA PRPER 78-337) A78-29295

Acoustic emission detection of fatique crack
growth 1n a production-size aircraft wing test
article under simulated flight loads
A78-31733
Use of and experience with simulation 1n the
development of the VFM 614 and the VAR 191
[DGLR PAPER 77-083) A78-31942
Simulation in the development of the training and
ground-attack aircraft Rlpha Jet
A78-31943
Digital computer program maneanver pilot
A78-31946
The Dual-Flight-Simulator on the evaluation of air
combat effectiveness
[DGLR PAPER 77-080] A78-31948
New aspects 1in the movement simulaticn of the
research flight simulator of DFVLR
{DGLR PAPER 77-086]
Samulation tests of anti-flak profiles ---
aircraft flight optimization for ground attack
mission

A78-31950

A78-31951

Moving ground simulation by tangential blowing

razaa 78-814) A78-32368
Cockpit dasplayed traffic information stedy, part 2

f NASA-CR-156115] N78-20102
Expansaion of flaght simulator capabilaity for study

and solution of aircraft directional control

problems on runways

[NASA-CR-2970] N78-20118
Simulated flight effects on noise characteristics

of a fanr 1nlet with high throat Mach number

[NAS2-TP-1199) N78-20132
P1rlot-model analysis and simulation study of

effect cf ccntrol task desired control response

[NASA-TP-1140} N78-20143
Fvaluation of windshield materials subjected to

simuolated superscnic flaght

(AD-A049981] N78-21101

SUBJECT INDEX

Results of a simulator test comparing two dasplay
concepts for piloted flaght-path-angle control
[ NASA-TN-78692} N78-21104
FLIGHT SINULATORS
Current problems of flight simulators for research
A78-29214
Handling qualaties of aircraft in the presence of
simulated turbulence
B78-29643
The wind and turbulence measuring system of the
NAE Aairborne V/STOL Saimulator
A78-30850
The HFB 320 airborne sinulator of DFVLR as test
instrument for determining flight characteristics
[DGLE PAPER 77-082] A78-31944
Proposal and construction of a hybrid flight-sight
simulator with large picture projection

[DGLR PAPER 77-087] 278-31945
The Dual-Flight-Simulator as an aid for a

government mission specialast

[DGLR PAPER 77-079]) A78-31949
Summary of NASA landing gear research

[NASA-TM-78679) ¥78-20050

Expansion of flight simulator capability for study
and solution of aircraft directional control
problems on runvays
[NASA-CR-2970]

Simulator evaluation of a flight-path-angle
control system for a transport airplane with
direct li1ft control
[NASA-TP-1116) N78-20139

Results of a simulator test comparing two display
concepts for piloted flight-path-angle control
{NASA-TN-78692] N78-21104

PLIGHT TESTS

Integrated Doppler/TACAN navigation through
conformity with the least squares method -
Analysis from registered flight data

N78-20118

A78-29906
Benefits of strapdown over gimbal INS systems for
aircraft application

478-30253
Performance of the ARAVA aircraft wath wing-tap
vinglets
A78-30256

inalytical and experimental fatigue program for
the RKfir main and nose landing gears

278-30259
Flight tests of digital data transmission --- MSK
- a quadrature PSK system
278-31050

The HFB 320 airborne simulator of DFVLR as test
instrument for determining flight characterastics
[DGLR PAPER 77-082]) A78-31944

An engine nozzle vibration phenomenon encountered
in B-1 flight tests

278-32129

Supersonic aerothermal testing - A new requirement
[a1anr 78-773] A78-32333

The AEDC Range K facilaity for erosion testing
{AIA2 78-775] A78-32334

Research on various aspects of atmospherac flight

{AD-2033681] N78-20088
Flight test results of the Strapdown hexad

Inertial Reference Unit (SIRO). Volume 3:

Appendices A-G

[ FASA-TN-T73224) N78-20098

A rotor-mounted digital imnstrumentation system for
helicopter blade flight research measurements
[FASA-TP-1146) r78-20128

Plight evaluation of the transonic stability and
control characteristics of an airplane
incorporating a supercritical wing
[ NASA-TP-1167] N78-20140

Results of a simulator test comparing two dasplay
concepts for piloted flaght-path-angle control
[NASA-THN-78692) N78-21104

Results from flight and simulator studies of a
Mach 3 cruise longitudinal autopilot
[NaSA-TP-1180)

PLIGHAT VEHICLES

Automatic sustainment of resonance conditions in
the multipoint excitation of flight-vehicle
vibrations

N78-21160

A78-32268

Optaimization of linear stabilazation systems of
flight vebhicles on the basis of orthogonal filters
A78-32270



SOUBJECT IBDEX

PLOW CHABACTERISTICS
» critical exapination of expansion tunpel
performance
[ATIAA 78-768] 278-32329
»n experimental investigation of oscillataing flows
over an airfoil --- rotary wings
178-20058
Theoretical flow characteristics of inlets for
tilting-nacelle VvTOL aircraft
[NASA-TP-1205])
PLO¥ EQUATIONS
pn apalytic study of free molecule flov fields at
the fropt and back edges of a plate

R78-21114

A78-28972
Engipeering calculation methods for turbulent
£lov, volage 1
[IC-AERO-77-102-VOL-1] ¥78-20091
Engaineering calculation methods for turbulent
fiow, volume 2
[IC-AERQO-77-102-VOL-2] N78-20092
Enganeering calculation methods for turbulent
flov, volume 3
[IC-AERO-77-102-VOL-3]
FLOW GEOBETRY
Hydrodynanic effect on a contour rroduced by an
1deal 1nconmpressible flow of constant vorticity
A78-28956

N78-20093

PLOW BEASURENENT
Investigation of the flow 1n a plane diffuser by
means of a laser Doppler anemometer

A78-28969
Tunnel interference assessment by boundary
measurements
. 278-30689
Some measurements in twc-dimensional turbulent wakes
278-31836
A technique for vorticity measurement i1n unsteady
flow
[AIAA 78-801) A78-32356
PLOW STABILITY
Stabality of subsonic gasdyramic flows
A78-28959

FLOW VELOCITY
Mean velocity, turbulence aintensity and turbulence
convection velocity measurements for a
convergent nozzle 1n a free jet wind tunnel
NASA-CR-2949] N78-21058
FPLOW VISUALIZATION
The induction driven tunnel T2 at ONEBRA-CERT -
Plov qualities, testing techniques and examples
of results
[AIAR 78-767) A78-32328
An experimental investigation of oscillating flowvs
over an airfoil --- rotary wings
N78-20058
FLOID BOUKRDARIES
Hydrodynamic effect on a contour produced by an
1deal 1ncompressible flow of constant vorticity
A478-28956
PLUXDIZED BED PROCESSORS
The use of fluidized beds for heating air for waind
tunnels
{ATAA 78-818)
FLUTTER
The use of transient testing techniques im the
Boeing YC-14 flutter clearance progran
[AIAA 78-505] A78-29806
Aeroelastic analysis and ground vabratior survey
of the NASR, Grumman American Yankee modified
for spin testang
[NASA-CR-156119]}
PLUTTER ANALYSIS
Prediction of the unsteady airloads on
harmonically oscillating spberoids based on an
analytical solution of the governing wave equation
A78-29338
Theory of bending-torsional self-aoscillations of
an aircraft wing systenm

A78-32372

N78-20109

A78-32264
Automatic sustainment of resonance conditions in
the multigpoint excitation of flight-vehicle

vabrations
478-32268
PLY BY WIRE CONTROL
Ply-by-wire flight contrel
178-29935

FOEL CONSUNPTIOR

FOEKKEB AIRCRAFT
Use of and experience with simulation in the
developnment of the VPN 614 and the VAR 191

{DGLR PAPER 77-083} A78-31942
PORCE DISTRIBUTION
Influence of spin rate on side force of an
axisynmetric body
A78-30690
FOREBODIES
Drag formula for elongated aircraft noses
278-29718

A computer-controlled video ainstrumentation
technique for wind tunnel testing of full-scale
11fting parachutes
[AXIAA 78-785])

PRACTOGRAPHY

Microfractographic fracture analysis of sone

aircraft parts

A78-32343

A78-28789
PRACTURE MECHARICS
Report on aircraft fatigue studies --- in-flight
monitoring and stress measurements
[AD-2089876]
FRACTURE STRENGTH
Mrcrofractographic fracture analysis of sone
aarcraft parts

N78-21102

278-28789
PREE FPLOW
Onset of condensation effects with a NACR 0012-64
airfoil tested in the Langley 0.3-meter
cryogenic tunnel
[ NASA-TN-78666 ) N78-20078
The effect of free-stream turbulence upon heat
transfer to turbine blading
¥78-21155
FREE JETS
Mean velocity, turbulence intensity and turbulence
convection velocity measurements for a
convergent nozzle in a free jet wind tunnel
[ NASA-CR-2949] N78-21058
FREE HOLECULAR FLOW
An analytic study of free molecule flow fields at
the fromt and back edges of a plate
A78-28972
FREOR
Comparison of aerodynamic data measured in alr and
Freon-12 waind-tunnel test mediums
[ NASA-TM-78671]
FREQUENCY CORTROL
Development of a binary frequency synthesas as
control element for freguency correction in
time-synchronous collision systems without
onboard atomic frequency standard avoidance
N78-20106

N78-21052

PREQUERCY SYNCHRONIZATION
Development of a binary frequency synthesis as
control element for frequency correction in
time-synchronous collision systems without
onboard atomic frequency standard avoidance
N78-20106
FREQUENCY SYNTHESIZERS
Development of a bainary frequency synthesis as
control element for frequency correction an
time-synchronous collision systems without
onboard atomic frequency standard avoidance

R78-20106
PRICTION
Rerodynamic fluid-fiber interactaions
{(8T-77-C¥-1] N78-200€0

PUBL CONSUMPTION
General aviation energy-conservation research
programs at RASA-lewis Research Center --- for
non-turbine general aviation engines

A78-29330
Aviation fuel usage - Economy and comservation
A78-30€98
Inproved energy efficiency for small CTOL
transport aircraft
A78-31305

Fuel saving potential of Mach 0.8 twvin engine
prop-fan transports
A78-31306
Fuel efficiency - Where we are heading 1in the
design of future jet transports
A78-31307
Aircraft fuel economy - The propulsion system
contribution
278-31309



FOBL SYSTERS

Thrust computing system applications to increase
engine life and provide fuel conservation

A78-31311
STOL system fuel savings - Ground and air

A78-31312
The energy costs of some nolse abatement procedures

A78-31313
p1r traffic control and emergy comservation in air

operations
A78-31314

Puel conservation meraits of advanced turkoprop
transport aaircraft

[ FASA~CE-152096) N78-21095
PUBL SYSTERS
FPoel pressure 1increase limiter
[AD-3049393) "78-21117

FOBL TANKS
Design, fabracation, and testang of a full-scale
breadhoard in nitrogen generator for fuel tank
inerting application
[AD~A049459]
FOEL TESTS
Properties of fuels used in the Czechoslovak
aircraft indestry

N78-21097

278-29588
FOEL VALVES
Dse of a stepping motor for measuring fuel
guantity in a digital system for ccntrcl of
rotational speed
A78-29586
PUEL-AIR RATIO
Naitric oxide formation 1in gas turbine engines: 2
theoretical and experimental study
[NASA-~-CR-2977]
POLL SCALE TESTS
Status and operational characteristics of the
National Transonic Pacility
[{AIAR 78-770) R78-32331
Supersonic aerothermal testing - A new requirement
(AIAR 78-773] 378-32333
A computer-controlled video instrumentation
technique for wind tunnel testing of full-scale
1lrfting parachutes
[AIAA 78-785)
PONCTIONAL ANALYSIS
variational principles for the transonic airfoal
problen

N78-21116

A78-32343

378-30891
FOSELAGES
Computation of the pressure on the surface of a
fuselage with a wing 1n an 1deal fluid
A78-29712
Crashvworthiness of aircraft fuselage structures
[AIAA 78-477] 478-29785
On sound transmission into a heavily-damped cylainder
-=-- aircraft noise in fuselage

GALERKIN HMRETHOD
Unsteady two dimensional airloads acting om
oscillating thain airfoils in subsonic ventilated
wind tunnels
[ NASA-CR-2967]
GAS DISCHARGES
Nickel/cadmium aircraft batteries: Multachannel
gassing-rate meter

278-31019

N78-21059

[AD-A039735] N78-20636
GAS BEXPANSYOR
A critical examination of expansicn tunnel
performance
[AIAR 78-768] A78-32329
GAS FPLOW
Stabilaity of subsonic gasdynamic flovs
A78-28959
Transonic flows past a 1laft profale
A78-28961

Three-dimensional flovw of hypersonic gas past a
thin aarfoil
278-30002
GAS GERERATORS
Design, fabriacation, and testing of a full-scale
breadboard in nitrogen generator for fuel tank
inerting applacation

[AD-20494591 N78-21097

A-18

SUBJECT INDEX

GAS HBATING
The use of fluidized beds for heating air for wind
tunnels
{aIaa 78-818)
GAS TURBINE ENGINES
Control of aircraft turbine engine acceleration
178-29583
Osing simulation to determine the transfer
function of the electronic part of a control loop
--- for gas turbaine aircraft engines

278-32372

A78-29584
Evolution of the aircraft gas turbine engine

A78-30257
Energy conserving aircraft from the engine viewpoint

A78-31310

Witric oxide formation in gas turbine engines: A
theoretical and experimental study
[ NASA-CR-2977] ¥78-21116
Righ temperature problems 1n gas turbine engines
[AGARD-CP-229] N78-21118
Project optimisation of military gas turbines with
respect to turbine life

¥78-21120
Problens concerning high temperatures in spall
turbomachines
¥78-21121

Hot cascade test results of cooled turbine blades
and their application to actual engine conditions
N78-21125
Investigations of the local heat transfer
coefficient of a convection cooled rotor blade
R78-21126
Investigation on temperature distribution near
film cooled airfoirls
N78-21127
Erosion prevention and film cooling on vanes
N78-21128
Performance and design of transportation-cooled
turbine blading
N78-21129
The influence of transpiration cooling on turbine
blade boundary layer
N78-21130
Experimental evaluation of a transpiration cooled
nozzle guide vane
N78-21131
Heat transfer characterastics of the closed
thermosyphon systenm
N78-21132
Practical solutions to the cooling of combustors
operating at high temperatures
N78-21135
The 1nfluence of coolant turbulence intensity of
£film coolaing effectiveness
N78-21136
High temperature R2-Air variable geometry
combustor and turbine: Test facilaty and

measurepents
N78-21137
Low frequency combustion instability in augmentors
N78-21138

Nev materials for bigh temperature turbines:
ONERA's DS composites confronted with the blade

problens
N78-21139
Cobalt-base alloys for hot corrosion protective
coatings
N78-21142

Evaluation of a ceramic combustion chamber for a
small gas turbine engine
N78-21145
Systematic studies of heat transfer and falm
cooling effectiveness
N78-211u6
Effects of film 1injection on performance of a
cooled turbine
N78-21147
Measuring techniques ir haigh temperature turbines
N78-21151
The measurement of film cooling effectiveness on
turbine components in short duration wind tunnels
N78-21152
New computation method of turbine blades film
cooling efficrency
N78-21154
The effect of free-stream turbulence upon heat
transfer to turbine blading
N78-21155



SUBJECT INDBX

Calculation of temperature distribution ain disks
and cooling flow 1n a transient state
N78-21157
GAS TUBBINES
Bffect of boundary layer suction through slits on
the efficiency of turbomachine outlet diffusors
A78-30572
GENERAL AVIATION AXIRCRAPYT
General aviation emnergy-conservation research
programs at NASA-Levwis Research Center --- for
non-turbine gemeral aviation engines

A78-29330
Aircraft fuel economy - The prorulsion systenm
contribution
A78-31309

Ground distance covered during airtorne horizontal
deceleration of an airplane
{HASA-TP-1157] ¥78-20115
Modern wing technology for general aviation aircraft
[ BMFT-FPB-%-77-14] N78-20127
GEODESIC LINES
choice of optimal ellipscid-surface projection
onto a sphere in solving problems of air
navigation
A78-28523
GEONETRY
A three-dimensional potential-flow program with a
geometry package for inrut data generation
[NASA-CR-145311] N78-21047
GEORGIA
Aircraft accident report: Southern Airwvays Inc.,
pC-9-31, N13350, New Hope, Georgia, Apral 4, 1977
[NTSB~AAR-78-3] N78-21064
GINBALS
Benefits of strapdown over gimbal INS systems for
aircraft applicataion
278-30253
GLASS
Pressure cyclaing fatigue tests of F-111 crewv
module glass transparencies
[AD-2049625)
GLIDERS
Theory of dolphin-style sailplane flight and the
principles of dynamic flaight. II

N78-20119

A78-29672
Fatigue life analysis of the L 13 /Blanik/ glider
A78-30360
GOVERVNENT PROCUREMENT
An economic analysis of a government sponsored,
conmercial ccenvertible aircraft
[AD-2047633)]
GROUND EPPECT (AERODYNANICS)
Moving ground simunlation by tangential blowang
[AIAA 78-818) A78-32368
GROURD EFFPECT BACHINES
inalysis of empirically determined aerodynamic and
ranm coefficients for a power-augmented-ram
wing-in-ground effect
[AD-R049636]
GROUND STATIONS
Flight tests of digital data transmission --- MSK
- a quadrature PSK system

"78-20096

N78-20087

A78-31050
GROUND SUPPORT EQUIPNENT
Precise enroute navigation based on ground-derived
techniques
R78-21078
GUIDAHCE (BOTION)
Applications of Advances in Navigation to Guidance
and Control
[AGRRD-CP-220]
UHP DF triangulation system for control and
guirdance of military aircraft

R78-21071

N78-21077
GUIDANCE SBNSORS
A 4D approach control using YOR/DME/ILS guidance

N78-21083
GUIDE VANEES
Ose of leaning vanes 1n a two stage fan
[NASA-CP-152134) ¥78-21115

Experimental evaluation of a transpairaticn cooled
nozzle guide vane

N78-21131
GYROCOMPASSES
Gyroscopic instraments of orientation and
stabilization systeas --- Russian baok
A78-29859

BELICOPTEBRS

GYBOSCOPES
Gyroscopic instruments of orientation and
stabilization systems --- Russian book
278-29859
GYROSTABILIZERS
Gyroscopic instruments of orientation and
stabilization systems --- Rossian book
A78-29859

HABRMONIC OSCILLATION
A note on multicyclic control by swashplate
oscallation
[ FASA-TR-78475]
HEAT BEASUBEBENT
Systematic studies of heat transfer and falp
cooling effectiveness

N78-21159

N78-21146
HEAT BESISTART ALLOYS
Nev materials for high temperature turbines:
ORERA's DS composites confronted with the blade
problens
n78-21139
HEAT TRANSFER
Heat transfer characteristics of the closed
thermosyphon systen
§78-21132
Systematic studies of heat transfer and film
cooling effectiveness
N78-21146
The peasurement of film cooling effectiveness on
turbine components in short duration vind tunnels
N78-21152
The effect of free-stream turbulence upon heat
transfer to turbipe blading
N78-21155
HEAT TRBRARSPER COEPPICIENTS
Investigations of the local heat transfer
coefficient of a convection caoled rotor tlade
N78-21126
HEATING EQUIPNENT
The use of fluidized beds for heataing air for wand
tunnels
[AIAA 78-818)
HEAVY LIF? HELICOPTERS
Heavy 1l1ft helicopter flight control system.
Volume 2: Primary flight control system
development and feasibility demonstration
[2D-A049580] N78-21163
Heavy 1l1ft helicopter f£light control systen.
Volume 3: RAutomatic flight control systen
development and feasibility demonstration
[AD-2050059)
HELICOPTER CONTROL
The helicopter as a control object --- Russian book
A78-29401
Sensaitivity reduction in aircraft control systems
A78-31034
Optimal control of the longitudinal motion of a
helicopter on the basis of an operational

a78-32372

N78-21164

algorithm
A78-32272
HELICOPTER ERGINES
Helicopter freewheel unit design guide
[ AD-2047559) §78-20124

HELICOPTBE PERFORMANCE
Helicopters: Calculation of integral aerodyrnamic
perforemance and air-technical data --- Russian
book
A78-30124
Radio interference 1in helicopter-borne pulse
Doppler radars

A78-31038
A simple method for estimating minimunm
autorotative descent rate of single rotor
helicopters
{ RASA-TN-78452]) ¥78-20113

limitations of the UTTAS helicopter in performing
terrain flying with external loads
[AD-2047568)]

HELICOPTRRS

A theoretical technique for anmalyzing aeroelast:ic
stability of tearingless rotors
[AIAA 78-503)

Gondola systen for helicopter transport of
external cargo
[2D-20087560]

w78-20121

478-29805

§78-20120



HIGH FBEQUENCIBS

AH-1S bigh-survivable transmission systen

[AD-3047558) R78-20123
Helicopter freewheel unit design quide
{AD-a047559] N78-20128

A life cycle cost study of contractor versus
organic support of aircraft programs
[AD-A049438] N78-21045
Research requirements to improve reliabilaty of
cavail helicogpters
[NASA-CR-145335])
Optimal control theory (OWEM) applied to a
helicopter in the hover and approach phase

N78-21093

[ NASA-CR-152135]} N78-211€1
HF radiataion characteristics of the RH-S53D
helicopter and the Mark 105 AMCM systenm
[AD-RO49795] N78-21358
HIGH PRBQUENCIES
HP radiation characteraistics of the RA-53D
helicopter and the Mark 105 AMCM systen
[AD-A049795] N78-21358
HIGE PRESSURR
Use of leaning vames in a two stage fan
[NASA-CR-152134] N78-21115

HIGH TEMPERATURE
High temperature problems 1n gas turbine engines
[ AGARD-CP-229] N78-21118
Practical solutions to the cooling of combustors
operating at high temperatures
N78-21135
HIGH TEMPERATURE ENVIRONAENTS
Problems concerning high temperatures in small

turbomachines
N78-21121
Measuring technigues in bigh temperature turbines
N78-21151

HBOLE DISTRIBUTION (MECHANICS)
Effect of cooling-hole geometry on aerodynamic
performance of a film-cooled turbine vane tested
with cold air in a two-dimensional cascade

[N2SA-TP-113€) N78-20080
HORYZORTAL TAIL SOURFACES
Optimum tail plane design for artaificially
stabilized aircraft
378~-29334

HOVERING STABILITY
Optimal control theory (OWEM) applied to a
helicopter in the hover and approach rhase

[NASA-CR-152135) ¥78-21161
HUBS
The effect of hub fairangs on wird turbine rotor
performance
A78-30039

HUNMAKF PACTORS BNGINEERIKG
Advanced flight decks for the 80s --- cockpat
design for transgort aircraft
A78-28835
HUMAN BEACTIONS
Current problems of flaight sipulaters for research
A78-29214
Psychological Assessment of Aarcraft Noise Index
A78-32058
HYBRID CONPUTERS
Main characteristics of the ADT 4000-%4100 digatal
conputer for a hybrid computing system --- for
jet engine simulation
178-29589
Proposal and constructien of a hybrid flight-sight
simulator with large picture projection
{DGLR PAPER 77-087]
HYDRAULIC CONTROL
Properties of hydraulic servomotor controlled by
flapper valve or by edge valve --- turbojet
engine system

A78-31945

A78-29587
HYDRODYNABIC EQUATIONS
Hydrodynamic effect on a contour produced by an
1deal incompressible flow of constant vorticity
A78-28956
HYDRODYNANICS
Some specific hydrodynamic and aerodynamic
problens of surface-effect ships with sidewalls

278-31126
RYDROPOILS
Mixed ventilated foils --- design for i1mmersed
hydrofoils
278-31127

SUBJECT INDEX

HYPERSOWNIC AIRCRAFT
Thermal design for areas of interferemce heating
on actively cooled hypersonic aircraft
[ NASA-CB-2828]) N78~20117
Experimental and finite element investigation of
the buckling characteristics of a beaded skin
panel for a hypersonic aircraft
{NASA-CR-14u863)]
BYPERSONIC FLOW
Three-dimensional flow of hypersonic gas past a
thain airfoal

N78-20538

278-30002
HYPERSONIC HEAT TRANSFER
Hypersonic heat transfer test program in the VKI
longshot facility --- ogive body configuration
{AD-2050295] N78-20086
HYPERVELOCITY PROJECTILES
The AEDC Range K facility for erosion testang
[2I2a2 78-775] A78-32334
IDEAL FLUIDS

Hydrodynamic effect on a contour produced by an
1deal incompressible flow of constant vorticity
A78-28956
Computation of the pressure on the surface of a
fuselage with a wing 1n an 1deal fluid
A78-29712
INPULSE GEREBRATORS
Comparison of measured and calculated helicopter
rotor impulsive noise -~- wind tunnel test data
and prediction analysis techniques
[ NASA-TH-78473]
IN-FLIGHT MONITORING
Report on aircraft fatigue studies --- 1in-flight
monitoring and stress measurements

N78-20917

[AD-A049876] N78-21102
INCIDENTY RADIATION
Lifting force of a plane H-polarized
electromagnetic wave
A78-32296

IRCONPRESSIELE FLOW
Hydrodynamic effect on a contour produced by an
1deal incompressible flow of constant vorticity
A78-28956
On the calculation of the incompressible flow past
an aerofoi1l with a jet flap
A78-31838
IBERTIAL NAVIGATION
Integrated Doppler/TACAN navigation through
conformity with the least squares method -
Analysis from registered flight data
A78-29906
Benefits of strapdown over gimbal INS systems for
aircraft applacation

278-30253
Flight test results of the Strapdown hexad
Inertial Reference Unit (SIRU). Volume 3:
Appendices A-G
[NASA-TM-73224) N78-20098

New techniques for low cost strapdown inertial
systens
N78-21073
IRFORNATION RETRIEVAL
TESTPLT: Interactive computer procedure for
vind-tunnel-data management, retrieval,
comparison, and plotting

[ NASA-TE-78663) R78-20144
INFORBMATION THEORY
Systematic analysis of safety in aviation. II
A78-29674

INLET FLOW
Ejector-povwered engine simulators for small-scale
vind tunnel models of high performance aircraft
(AXAA 78-8261] R78-32388
Simulated flight effects on noise characteristics
of a fanm inlet with hagh throat Mach number
{NASA-TP-1199) N78-20132
Theoretical flow characteristics of inlets for
tilting-nacelle VTOL aircraft
[ NASA-TP-1205)
INPUT/OUTPUT BOUTINES
A three-dimensional potential-flow program with a
geometry package for input data gemeration

N78-21118

[NASA-CR-145311] N78-21047
INSTRUNERT RPPROACH
A method of calculating ILS approach surfaces
A78-29207



SUBJECT INDEX

INSTRUNMENT LANDINE SYSTEAS
3 pethod of calculataing ILS approach surfaces
278-29207
Doppler M1S - The UK solation
378-29934
Development of systems and techniques for landing
an aircraft using onboard television
{FASA-TP-1171] %78-20114
Inertial swmoothing and extrapolation of ILS beams:
Application to the Airbus A 300 B
N78-21074
IRTAKE SYSTEAS
A brief examination of the flow external to an
F-111 1ntake at Mach 1.6
[(RRL/ME-NOTE-357]
IHTEGRAL EQUATIONS
Variational principles for the transonic airfoil
problem

N78-21054

A78-30891
INTEBFERERCE DRAG
Model support system interferemce on zero-liaft
drag at transonic speeds
[ATAR 78-809]) A78-32363
2 brief examination of the flow external to an
F-111 intake at Mach 1.6
[ARL/ME-NOTE-357]
INTERFATIORAL 1AW
Critical considerations on the legal development
of personal liabilaty with attention to air

N78-21054

transportation
278-29944
Flying over the exclusive economlC zone -=-—
aircraft overflight regulations
A78-29945
INTERROGATION
Design of a collision avoidance system model wath
statistical 1nterrogation --- separatacn and
collision avoirdance by nonsynchronous techniques
(SECANT)
N78-20107

ISOTHERMAL PROCESSES
Systematic studies of heat transfer and film
cooling effectiveness

N78-21146
JAMNERS
The next generation EW system - ASPJ --- Airborne
Self Protection Jammer
A78-31700

JET AIRCRHAFT
Vew trends and problem areas in automatic flaght
control
A78-30252
Puel efficlency - Where we are heading in the
design of future Jet transports
A78-31307
Effect of winglets on a first-generation jet
transport wang. 3: Pressure and spanwise load
distributions for a semispan model at Mach 0.30
--- 1n the langley 8 ft transonic tunmnel
[NASA-TN-D-8478] N78-20063
Effect of winglets on a first-generation jet
transport wing. 1: Longatudinal aerodynamic
characteristics of a semispan model at subsonic
speeds --- 1n the Langley 8 ft tranmsonic tunnel
[NASA-TN-D-8473] N78-20064
Effect of winglets on a first-generation jet
transport wang. 2: Pressure and spanwise load
distraibutions for a semispan model at high
subsonic speeds --- in the langley 8 ft
trarsonic tunnel
[NASA-TN-D-8474]
Bffect of winglets on

N78-20065
a first-generation jet
transport wing. 5: Stabilaty characterastics
of a full-span vwing with a generalized fuselage
at high subsonic speeds
[NASP-TP-1163] N78-20081
Pactors affecting the retirement of commercial
transport jet aircraft
[ SASA-CR-152115])
JET AIRCRAFT NOISE
The energy costs of some ncise abatement procedures
A78-31313
Concorde noise-induced building vibrations, John
F. Kennedy International Rarport
[ NASA-TN-78676]

N78-21092

N78-20919

LANDIBG LOADS

JET ENGYINE POELS
Properties of fuels used in the Czechoslovak
aircraft industry
A78-29588
JET EBGINES
Main characteristics of
computer for a hybrad
jet engine simulation

the ADT 4000-4100 digital
computing system --- for

A78-29589
Thrust computing system applications to 1ncrease
engane life and provide fuel comnservation
A78-31311
Smoke abatement for DOD test cells
[AD-2050223)
JET EXBAUST
The influence of jets of cooling air exhausted
from the trailing edges of a supercritical
turbine cascade on the aerodynamic data

N78-20148

N78-21148
JET PLAPS
On the calculation of the incompressible flow past
an aerofoil waith a jet flap
A78-31838
The feasibility of the jet-flap rotor as a lift
generator for vertical takeoff and landing
aircraft
(aD-20502141
JET PLOW
On the calculation of the incompressible flow past
an aerofoil with a jet flap

R78-20125

A78-31838
Experimental investigation of effect of jet decay
rate on jet-induced pressures on a flat plate
[NASA-CR-2979] §78-21096
JET IRPINGEMERT
Onsteady loads due to propulsive lift
confiqurations. Part C: Development of
experimental techniques for investigation of
unsteady pressures behind a cold model jet
[ NASA-CR-156122]) N78-20069
JET HIXIRG FLOW
Effect of turbulent jet mixing on the statac lift
performance of a power augmented ram wing
[AD-2049620]
JET NOZZLBS
Ain engine nozzle vibration phenomenon encountered
1n B-1 flight tests

R78-21060
278-3212%

KERNEL PURCTIONS
A lifting surface theory based on an unsteady
linearized tramsonic flow model

[AIAR 78-501)] 278-29820
REROSENE
Aviation fuels - A supplier's perspective
278-31308
LABOBRATORY EQUIPHENT
The Boeing Rerodynamic Labs data system
[AIAA 78-789] A78-3234¢€

LANINAR BOUNDARY LAYER
Wind tunnel model and measuring techniques for the
1nvestigation of three-dimensional turbulent
boundary layers

[AIAR 78-781] A78-32340
LARDIRG AIDS
Landing systems - The Navy viewpoaint
478-30097
Precise enroute navigation based on ground-derived
techniques
N78-21078

Definition of tire properties reguired for landang
system analysis
{NASA-CR-156171]

LANDING GEAR

Apalytical and experimental fatigue program for

the Kfir main and nose landing gears

¥78-21326

278-30259
Summary of NASA landing gear research
[ NASA-TN-78679]
LANDING LOADS
Ground distance covered during airborne horizontal
deceleration of an airplane
[NASA-TP-1157]

¥78-20050

¥78-20115



LANDING SPERD

LANDING SPEED
Ground distance covered during airborme horazontal
deceleration of an airplane
[NASA-TP-1157]
LASER ANENOMERTERS
Investigation of the flow in a plane diffuser by
means of a laser Doppler anemometer

N78-20115

A78-28969
LASER APPLICATIONS
Laser and optical methods of monitoring in
aircraft construction --- Russian book
A78-30123

LASER DOPPLBR VELOCIMETERS
Correlation of laser velocimeter measurements over
a wing with results of two prediction techpigues
--- 1n the Langley V/STOL tuannel
[FASA-TP-11681}
LASEBRS
Runway roughness evaluation laser profilometer
implementation study
[AD-20491840)
LATERAL CONRTROL
Wind-tunnel investigation at Mach numbers from
1.90 to 2.86 of a canard-controlled missile with
ram-air-Jet spoiler roll control --- in the
Langley Onitary Plan Wind Tunnel
{ NASA-TP-1124]
LEADING EDGE SLATS
Effect of leading-edge contour and vertical-~tail
configuration on the low-speed stabilaty
characteristics of a supersonic transport model
having a highiy-swept arrow waing
fNASA-TM-78683]
LEADING EDGES
Normal force of a flat triamgular wing an a
supersonic flow

N78-21410

N78-21165

N78-20079

¥78-21051

178-29720
LEAST SQUARES METHOD
Integrated Doppler/TACAN navigation through
conformity with the least squares method -
Analysas from registered flight data
278-29906
LEGAL LIABILITY
Critical considerations on the legal development
of perscnal liability with attention to air
transportation
A78-29944
LIFE (DURABILITY)
Effect of noise on life of aircraft structure and
design of parts resistant to acoustic loagds
378-30252
Trends of future turbine life prediction: Time
phase automated analysis and test verificataon
N78-21143
LIPE CYCLE COSTS
Effect of reliability programs on life cycle cost
- A case hastory --- of TACAN test set
A78-29478
The AN/ARC-1€4 radio - Life-cycle-cost savings -—-
UHF communication equipment reliabilaty and
maintainability improvement
3178-29479
Life-cycle analysis of aircraft turbine engines

(AD-2050349) N78-20135
Fiber Optics Cost Analysas Program (FOCAP)
[AD-A049859] ¥78-21105
LIPT
Lifting force of a plane H-polarized
electromagnetic wave
A78-32296

A constant aerodynamic parameter testing techpique
with antomatic wand tunnel control
[AX2A 78-784)

Unsteady loads due to propulsave 1lift
configurations. Part A: Investigaticn of
scaling lavs
[ NASA-CR-156120]

Unsteady loads due to propulsive laft
configurations. Part B: Pressure and velocaty
measurements 1n a three dimensional wall jet
(NASA-CR-156121] N78-20068

Unsteady loads due to propulsive lift
configurations. Part C: Development of
experimental techniques for investigation of
unsteady pressures behind a cold model Jet
(NASA-CR~-156122] N78-20069

An 1mproved version of the NASA-Lockheed
moltielement airfoil analysis computer program
[NASA-CR-145323] ¥78-20077

A78-32342

§78-20067

A-22

SOUBJECT INDEX

Samulator evaluation of a flight-path-angle
control system for a transport airplane wath
direct laft control
[NASA-TP-1116) N78-20139
Unsteady, surface pressure and near-wave hotwire
measurements 0f a circulation control airfoil
[AD-2A050025] N78-21061
LIFT AUGHERTATION
Analysis of empirically determined aerodynamic and
ram coefficients for a power-augmented-ram
wing-in-ground effect
[AD-A0U9636] §78-20087
Effect of turbulent jet mixing on the static laift
performance of a power augmented ram wing

[2D-A049620] §78-21060
LIFPT DEVICES
Transonic flows past a 1ift profile
278-28961

Effect of high lift flap systems on the conceptunal
design of a 1985 short-haul commercial STOL tilt
rotor transport

[NASA-TM-T78474] N78-21094
LIFT DRAG RATIO
Optipum tail plane desigm for artificially
stabilized aircraft
A78-29334
LIFT PARS

Dynamic response of lift fans subject to varying
backpressure ~-- for Surface Effect Shaps
[AIAA PAPER 78-756]

LIFTING BODIES

A liftang surface theory based om an unsteady
linearized transonic flow model
{ATAR 78-501]

LIPTIRG ROTORS

Low~-speed test limit of V/STOL model located

vertically off-center

A78-32176

278-29820

A78-29642
LIGHT AIRCRAFT
Investigatior of interior noise 1n a twin-englne
light aircraft
A78-29641
A stody of lcw-cost reliable actuators for 1light
aircraft. Part A: Chapters 1-8
[NASA-CR-156142] N78-20110
A study of low-cost reliable actuators for light
aircraft. Part B: Appendices
{NASA-CR-156143]
LIGHT ALLOYS
Basic fatigue curves of aircraft structures
A78-30356

K78-20111

LINITER CIRCUITS
Fuel pressure lncrease limiter
(AD-2049393]
LINEAR FILTERS
optimization of linear stabilization systems of
flight vehicles on the basis of orthogonal filters
a78-32270

N78-21117

LINEAR SYSTEMS
Sensitivity reduction 1n aircraft control systemns
A78-31034
LOADS (FPORCRS)
Limitations of the UTTAS helicopter in performing
terrain flying with external loads
[AD-R047568) N78-20121
Analysis and synthesis of operational loads ---
- aircraft structures

[IsD-193] N78-20551
Bearingless tall rotor loads and stabilaty
[AD-2049579] §78-21098

LOGIC CIRCUITS
A reliable modular automatic system adapted to
avionics controls: Design through successave
refinements - Production --- French book
A78-30024
LONGITODINAL CONTROL
Analytical design of an automaton for the
longitudinal control of an aircraft
278-32262
Results from flight and simulator studies of a
Mach 3 cruise longitudinal autopilot
[NASR-TP-1180])
LOW ASPECT BRATIO WINGS
Three-dimensional flow of hypersonic gas past a
thin airfoal

N78-21160

278-30002



SUBJECT IBDEX

LO¥ SPEED WIRD TONNELS
Determination of high attitvde wall corrections in
a low speed wind tunpel
[ATIAA 78-810]) A78-32364
Applications of wand tunnels to investigations of
vind-engineering propleams

fAIAA 78-812) A78-32366
Optipum design of wind tunnel contractions
(ATAR 78-819] A78-32373

LOBRICATINEG OILS
Steady-state unbalance response of a three-dask
flexable rotor on flexible, damred supforts
A78-29326
Effectiveness of the re¢al time ferrograph and
other 01l momitors as related to oil filtration

[AD-2049334) N78-20134
BACH NUMBEBR

Analysis and comparison of several methods for
computing aerodynamic¢ compressibility and
interference effects UF to critical Mach numbers
[AD-20502671 N76-20083

Simulated flight effects on noise characteristics
of a fan inlet wath bigh throat Mach number
{NASA-TP-1199]) N78-20132

Results from flight and simulator studies of a
Mach 3 cruise loangitudinal auntopilot
[ NASA-TP-1180])

MAINTAINABILITY

The AN/ARC-164 radio - Life-cycle-cost savings ---
UHF commupication eguipment reliability and
maintainabilaty improvement

N78-211€0

A78-29479
MAINTERARCE
Development of a pavement naintenance system.
Volume 1: Aarfield pavement condition rating
[AD-R048884) N78-20147
Development of a pavemedt raintenance management
system. Volume 2: Airfield pavement dastress
1dentification manual
[AD-2049029]
BAN HMACHINE SYSTEHES
Current problems of flight simulators for research

N78-21170

A78-29214
Flight simulation - A vital and expanding
technology in aircraft development
(AIAA PAPER 78-337) 478-29295

Semispan vind tunnel test cf a computer-controlled
self-optimizing flexible technology wang

[AIAR 78-786) A78-32344
™he Boeing Aerodynamic Labs data systen
[AIAA 78-7891 A78-32346

BANUAL CONTROL
Simalation and development possibilities of the
manual control concept 1n the near range and
control zome
N78-20104
HARKET RESBARCH
The davision of air transport markets between
carriers - Local service operations

A78-30697
BARKETING
Giants battle in US small turbine market --- jet
engines for small aircraft
A78-29174

BASS PLOW
2 brief examination of the flow external to an
F-111 1ntake at Mach 1.6

[ARL/NE-FOTE-357] N78-21054
SATERIALS HANDLING
Gondola systenm for heliccpter transport of
external cargo
[AD-A047560) N78-20120

MATHEMATICAL HBODELS
The aerodynamic behaviour of fully ainflated
parachates
A78-29215
*Chain pooling' model selection as developed for
the statistical analysis of a rotor burst
protection experiment
378-29327
Geometric restituticn ¢f single coverage aircraft
multispectral scanner data
A78-29854
Tandem-queue algorithm for airport user flows
378-30677

A-23

BISSILE DRSIGN

Runwvay roughness characterization by DDS approach
--- Dynamic Data Systen
A78-30679
Nitric oxide foramation 1n gas turbine engires: 2
theoretical and experipental study
[ ¥ASA-CR-2977)
BEASORING IBSTBOUMERTES
Measuring techniques 1n high teaperature torbines
H78-21151

"78-21116

BECHANICAL PROPERTIES
Preliminary design of composite vings for
buckling, strength and displacement constraaints
[AIAA 78-466] A78-29777
Definition of tire properties required for landing
systea analysis
[HASA-CB-156171]
BETAL FATIGUE
Some lessons learned from aircraft accidents - The
engineering aspects

§78-21326

278-29936
METEOROLOGICAL INSTRUMERTS
Use of NS LXY1600A as a short-range altimeter
A78-28880
BAICROPROCESSORS
Stand-alone development system using a RKIA-1
microcoaputer module
[NASA-CR-156067]
HICROWAVEB LANDIBG SYSTEAS
microwave landing systews ~-- time reference
scanning beam used to determine aircraft approach
278-29221

¥78-20100

Doppler NLS - The UK solution
A78-29934
Whither MLS --- Microwave lLanding System cavil and
mrlitary applications
178-30096
Interference analysis between TRSB microwave
landing system and adjacent C-band radars
{ AD-A049882] N78-20101
Accuracy considerations on pew Microvave Landing
Systems (MLS) from am operational point of view
N78-21081
NILITARY AIR PACILITIES
Area navigation systems and procedures

§78-21091
MILITARY AIRCRAFPT
The Dual-FPlight-Simulator as an aid for a
government mission specialist
[DGLR PAPER 77-0791 A78-31949
Air qualaity impact of aircraft at tem 0.S. Air
Force bases
278-32222
Navigation, guidance and control for hagh
performance military aircraft
N78-21090

EILITARY OPERATIORS
Simulation tests of anti-flak profiles ---
aircraft flight optimization for ground attack

mission
278-31951
Smoke abatement for DOD test cells
[{AD-2050223) N78-20148

AILITARY TECHNOLOGY
Whither MLS --- Microwave Landaing System civil and
military applications
278-30096
Landing systems - The Wavy vievpoant
278-30097
Pire pawer --- fighter aircraft target acquisaticn
and tracking radar
A78-31425
The next generation EW system - ASPJ =--- Airborne
Self Protection Jammer

A78-31700
BIRIBUN DEAG
Optimum tail plane design for artificially
stabilized aircraft
A78-29334

AISSILE CONPIGURATIORS
Wind-tunnel investigation at %ach numbers from
1.90 to 2.86 of a canard-controlled missile with
ram-air-jet spoiler roll control --- in the
Langley Unitary Plan Wind Tunnel
(NASA-TP-1124)
BISSILE DESIGH
Optimization of the design parameters of fanned
pirlotless flight vehicles

§78-20079

A78-32269



HORITORS

HONITORS
Effectiveness of the real time ferrograph and
other 0il monitors as related to 01l filtration
[2D-2049334} N78-20134
MONTANA
An evaluation of the bird/aircraft strike hazard,
Malmstrom AFB, Montana
{AD-A049637]
HOTION SISULATORS
Current problems of flight simulators for research
278-29214

N78-20095

MULTISPECTRAL BAND SCANNERS
Geometric restitution of single coverage aircraft
multispectral scanner data
A78-29854
Investigation of a high speed data handling systenm
for use with multispectral aircraft scanners
[ NASA-T¥-78689] N78-20481
HACELLRS

Theoretical flow characterastics of inlets for
tilting-nacelle VTOL aircraft
{NASA-TE-1205]

NASA PROGRANS
The NASA Aircraft Enerqgy Efficiency Program
278-31302

N78-21114

Summary of NASA landing gear research
[ NASA-TM~-78679) N78-20050
A critical evaluation of the predictions of the
NASA-lockheed multielement airfoil computer

program
[ NASA-CR-145322] N78-20076
FAVIGATION
Navigation, guidance and control for high
performance military aircraft
N78-21090
Brea navigation systems and procedures
N78-21091

FAVIGATION AIDS
Choice of optimal ellipsoid-surface projection
onto a sphere in solving problems of aair

navigation
A78-28523
New techniques for low cost strapdown ipertial
systens
N78-21073
Precise enroute pavigation based on ground-derived
techniques
N78-21078
NAVY
0US Navy examining a wide range of V/S5TOL concepts
A78-29175
Landing systems — The Navy viewpoint
A78-30097
REODYAIO® LASERS
Space optical communications with the Nd:YAG laser
278-30886

RICKEL CADMIUM BATTERIES
Nickel/cadmium arrcraft batteries:
unit

Battery alarm

(2aD-R039521] N78-20631
Nickel/cadmium aircraft tatteries: Rarpad

electrolyte exchange techrique

(AD-A039335] N78-20632

Nickel/cadmium aircraft batteries:
temperature monitoring

Single sensor

[AD-2037722) N78-20635
Nickel/cadmium aircraft batteries: PMultichannel

gassing-rate meter

[2D-A039735) N78-20636

NITRIC OXIDE
Natric oxide formation 1in gas turbine engines: A
theoretical and experimental study

[NASA~-CR-2977) N78-21116
RITROGER
Design, fabraication, and testing of a full-scale

breadboard 1in nitrogen generator for fuel tank
inerting applicataon

{AD-2049459) N78-21097
HOISE GEFERATORS
Aircraft noise and 1ts sources
378-30351

NOISE MEASURESENT
Investigation of interior noise 1in a tvin-engine
1ight aaircraft
A78~-29641

SUBJECT INDEX

Measuraing noise 1in aircraft cabins

A78-30353
Comparison of measured and calculated helicopter
rotor impulsive noise --- wind tunnel test data
and prediction analysis technigues
[ NASA-TH-78473) N78-20917

A method for calculating externally blown flap noise
[ NASA-CR-2954] N78-20920
HOISE POLLUTION
Psychological Assessmpent of Aircraft Noise Index

A78-32058
NOISE REDUOCTION
Aircraft noise and its sources
278-30351
Methods of reducing aircraft noise
A78-30355

The problem of the acoustic properties of the
propeller and Q-fan type blower with regard to
exterior and interior noise in transport aircraft

A78-30358

The energy costs of some noise abatement procedures

378-31313

A new technique for reducing test section noise an

supersonic wind tunnels

[AIAA 78-817] A78-32371
Use of leaning vanes 1n a tvo stage fan
[ WASA-CB-152134] N78-21115
Airport and aircraft noise reduction
[{GP0O-91-591] N78-21891
HOISE TOLRRANCE
Aircraft and belicopter cockpit noise
A78-29673
Psychological Assessment of Aircraft Noise Index
A78-32058

HONBQOILIBRIUN FLOW
Boundary~layer interaction with a nonequilibrium
two-phase stream on a surface being burned out
an an axisymmetric Laval nozzle
278-28610
NORLINEAR FILTERS
Study of the use of a nonlinear, rate-limited
filter on pilot comtrol signals
[ NASA-TP-1147])
NORLINEAR SYSTEAS
Observability criteria for nonlinear dynamic
systens subjected to multiparameter measurements
—--- noting air navigation applicabilaty

N78-20142

A78-29089
A perturbation method for predicting amplitudes of
nonlinear vwheel shimmy
N78-21464
NONNEWTORIAR PLOW
Basic problenm of control of the motion of a
non-Nevwtonian fluid an a gap --- roll forming of
aircraft plastics

A78-32257
RONUNIPORR FLOW
Rirfoil profile 1n a nonuniform flow
[NASA-TN-75272] N78-21048

ROZZLB DESIGN
A nev technique for reducing test section noise an
supersonic vind tunnels
[RAIAR 78-817]
NOZZLE FLOW
Boundary-layer interaction with a nonequilibraum
two-phase stream omn a surface beang burned out
in anp axisyametric Laval nozzle

478-3237

A78-28610
NUCLEAR BXPLOSIORS
Correlation study of the UH-18 helicopter blast
test results from the DICE-THROW event
[(AD-2050463)
ROCLEATION
Onset of condensation effects with a NACA 0012-€4
airfoil tested in the Langley 0.3-nmeter
cryogenic tunnel

N78-20122

[ RASA-TN-T78666 ) H78-20070
OFFSHORE PLATPORES
Looking offshore at the airport future
B78-30245
OGIVES
Hypersonic heat transfer test program in the VKI
longshot facility --- ogive body configuration
[AD-A050295] N78-20086



SUBJECT INDEX

OPERINGS
Cutout reinforcement of stiffered cylindrical shells
[AIaa 78-512] 378-29811
OPTICAL COMMUNICATION
Space optical communications with the Nd:YAG laser

A78-30886
OPTICAL NEASURING INSTRUMEHNTS
Laser and optical pethods of monitoring 2an
aircraft construction --~ Russian book
278-30123
OPTICAL SCANNERS
Microwvave landing systems --- time reference
scanning beam used to determine aircraft approach
178-29221

OPTINAL CO¥NTROL
Sensitivity reductzion 1n aircraft control systems
178-31034
Optimal ccntrol of the longitudinal moticn of a
helicopter on the basis of an operational
algorithm
178-32272
OPTINIZATION
Preliminary design of composite wings for
buckling, strength and displacement constraints
[AIAR 78-466] 278-29777
Semispar wind tunnel test c¢f a computer-controlled
self-optimizing flexable technology wing

[AIAA 78-786) 278-32344
Optimum design of wind tunnel contracticns

{AIAA 78-819] 178-32373
System optimization by periodic comtrol

[AD-20849522] N78-21162

ORBITAL POSITION ESTIMATION

Differential altimetry for satellate orbat

determination

A78-31915

OBRTHOGONAL PUNCTIORS
Optimization of linear stabilization systems of
flight vehicles cn the basis of orthogcnal filters
A78-32270
OSCILLATIRG PLOX
Prediction of the unsteady airloads on
harmonically oscillating spheroids based on an
analytical solution of the governing vave equation

A78-29338
An experimental investigation of oscillating flows
over an airfoil --- rotary wings
N78-20058

PARACHUTE DESCERT
The aerodynamic behaviour cf fully inflated
parachutes
478-29215
The effect of a parachute omn the motion of an
axisymmetric object dropped from an aircraft
378-31811
PARACHUTES
A computer-controlled videc instrumentation
technique for wind tunnel testing of full-scale
lifting parachutes

[AIAaa 78-785]) A78-32343
PARALLEL FLOW
Aerodynamic fluid-fiber interacticns
[NT-77-CN-1] N78-20060
PARTICLE EMISSION
Nickel/cadmium aircraft batteries: Multichannel
gassing-rate meter
[AD-A039735] N78-20636

PASSENGER AIRCRAFT
Welght design and the efficiency of passenger
aircraft. Volume 2 - Calculation of the center
of gravity and moments of 1nertia of aircraft.
Weight analysis --- Russian book
A78-30175
Improved energy efficiency for small CTOL
transport aarcraft
A78-31305
Fuel efficiency - Rhere we are heading in the
design of future jet transports
478-31307
STOL system fuel savings - Ground and aar
378-31312
Pire resistivity and toxicity studies of candidate
aircraft passenger seat nmaterials

[NASA-TH-78468) N78-21214

PODS (EXTERNAL STORES)

PASSENGERS
Tanden-queue algorithm for airport user flows
A478-30677
PAVERENTS

Development of a pavement maintenance systemn.
Volume 1: Airfield pavement condition rating
[2D-30u8884) ¥78-20147
Development of a pavement maintenance management
system. Volume 2: Airfield pavement distress
1dentification manual
[AD-2049029]
PAYLOADS
A-4F Blue Angel flight usage data, 1976
{AD-2050164]
PERFORBARCE
A craitical examination of expansion tunnel
performance
[21a2 78-768)
PERFOREANCE PREDICYION
Mode of operataon anrd characteristics of Darrieus

§78-21170

N78-21100

378-32329

rotors
178-28560
The effect of hub fairings on wind turbine rotor
performance
A78-30039

A cratical evaluation of the predictions of the
NASA-Lockheed multielement airfoll computer
progranm
[NASA-CR-145322] N78-20076

A revievw of methodologies and concepts to measure
and evaluate aircraft survivabality/vulnerabalaty
[AD-2050152] N78-21099

High tenmperature problems in gas turbine engines
[ AGARD-CP-229] N78-21118

PERTURBATION THEORY

A perturbation method for predicting amplitudes of

nonlinear wheel shimmy
N78-21464
PHASE SHIFT KRYING

Flight tests of digital data transmission --- MSK

- a quadrature PSK system
A78-31050
PHOTOGRAMMETRY
Geometric restaitution of single coverage aircraft
multispectral scanner data
A78-29854
PILOT PERFORHMANCE
Current problems of flight simulators for research

A78-29214
Aircraft and helicopter cockpit noise

A78-29673
Systematic analysis of safety 1in aviation. II

A78-29674
Digital computer program manemver pilot

A78-319u6

Study of the use of a nonlinear, rate-limited

filter on pilot control signals

[ NASA-TP-1147) N78-20142
Pirlot-model analysis and simulation study of

effect of control task desired control response

[NASR-TP-1140] N78-20143
PILOT TRAINING
The Dual-Flight-Simulator as an aid for a
government misslion specialast
[ DGLR PAPER 77-079} A78-31949

Expansion of flight simulator capabilaity for study
and solution of aircraft directional control
problems on runvays
[¥NASA-CR-2970]

PITOT TUBES

R critical examination of expamsion tunnel
performance
{A1ar 78-768)

PLARE WAVES

Lifting force of 2 plane H-polarized

electromagnetic wave

w78-20118

A78-32329

A78-32296
PLASTICS

Basic problem of control of the motion of a
non-Newtonian f£luid ip a gap --- roll forming of
aircraft plastics

A78-32257
PODS (EXTERNAL STORRES)

A test using simulated mission profile environments
--- Mirborne Instrumentation Subsystem pod
reliabilaty

- 478-32126



POLARYZED ELECTROMAGNETIC RADIATION

POLARIZED ELECTROMAGNETIC RADIATIOR
Lifting force of a plane H-polarized
electromagnetic wave
A78-32296
POROUS RALLS
1 parametrac experimental study of the
interference effects and the boundary-condition
coefficient of slotted wvwind-tunnel walls
[2IAA 78-805} 378-32359
An empirical correction for wind tunnel wall
blockage 1n two-dimensional transonic flow
(21IAr 78-806} 378-32360
POSITION (LOCATIOR)
Cockpit displayed traffic information study, part 2
[NASA-CR-156115} N78-20102
A multi-sensor implementation for navigation,
position location, position update,
reconnaissance, and weapcn delavery:
AN/ARN-101 (V)
N78-21082
POTENTIAL THEORY
Variational principles for the transonic airfoal
problenm
A78-30891
POWER BFFICIENCY
Effect of boundary layer suctiom through slits on
the efficiency of turbcmachine outlet diffusors
278-30572
POVERED LIFT AIRCRAFT
Some aspects of powerplant airframe integration
affecting fuel conservation
378-31304
PREDICTION ANALYSIS TECHNIQUES
Theoretical analysis of aerodynamic
characteristics of two helicopter rotor airfoils
[NASA-TN-78680] N78-20075
Simplified sonic-boom prediction --- using
aerodynamic configuration charts and calculators
or slide rules
[ NASA-TP-1122] N78-20078
Comparison of measured and calculated helicopter
rotor impulsive noise --- wind tunnel test data
and predictaon analysis techniques
[NASA-TM-78473] N78-20917
Correlation of laser velocimeter measurements over
a waing with results cf two prediction techniques
--- 1n the Langley V/STOL tunnel
[NASA-TP-1168]
PRESSURE DISTRIBUTION
Computation of the pressure on the surface of a
fuselage with a wing in an ideal fluad

N78-21410

378-29712
Effect of winglets on a first-generation jet
transport wing. 3: Pressare and spanwise load
distributions for a semispan model at Mach Q.30
~-=- 1n the Langley 8 ft transonic tunnel
[NASA-TN-D-8478]) N78-20063
Effect of vinglets on a first-generation jet
transport wing. 2: Pressure and spanwise load
distributions for a semisgan model at bhagh
subsonic speeds --- in the Langley 8 ft
transonic tunnel
(NASA-TN-D-8U474]) R78-20065
Experimental investigation of effect of jet decay
rate on jet-induced pressures om a flat plate
[NASA-CR-2979] N78-21096
Problems concerning high temperatures in small
turkomachines
N78-21121
PRESSURE EPFRCTS
Dynamic response of 1lift fans subject tc varyaing
backpressure --~ for Surface Effect Ships
[RXYAA PAPER 78-756]
PRESSURE GRADIENTS
Unsteady loads due to propulsive 1lift
configurations. Part C: Development of
experinmental techniques for investigaticn of
unsteady pressures behind a cold model jet
[NASA-CR-156122] ¥78-20069
PRESSURE BEASURERHNENTS
The ainduction driven tunnel T2 at ONERA-CERT -
Flov qualities, testing techniques and examples
of results
[AI22 78-767]

A78-3217€

A78-32328

SOBJECT INDEX

Transonic wind tunnel tests on two-dimensional
aerofoil sections. Determination of pressure
daistrabution and drag for an aerofoil wath a
modified NACA 65 sub2-215 section in PFR wand
tunnel S5, part 2
[ FFA-TN-AD-725]

PRESSURE SENSORS
Use of NS LX16002 as a short-range altimeter
278-28880

A rotor-mounted digital anstrumentation system for
helicopter blade flight research measurements
[N¥ASA-TP-1146]) N78-20128

PRODUCT DEVELOPHMENT

Use of and experience with simulation in the

development of the VFM 614 and the VAK 191

N78-21062

[DGLR PAPER 77-083] A78-31942
PRODUCTIOB ENGINEERING
Laser and optical methods of momitorimg in
aircraft construction --- Russian book
A78-30123
PROFILOMETERS

Runvay roughness evalvation laser profilometer
inplenmentation study
[AD-2049440)

PROPELLER FARS

Prospects for energy conserving STOL transports

using prop-fans

R78-21165

- A78-31303
Fuel saving potential of Mach 0.8 tvin engine
prop-fan transports
278-31306
PROPULSIOR SYSTEM CONFIGURATIONS
Unsteady loads due to propulsive lift
confiqurations. Part D: The development of an
experimental facilaty for the anvestigation of
scaling effects on propulsive lift configurations
[NASA-CR-156123] N78-20070
PROPULSIOR SYSTEN PERFORMANCE
Evolution of the aircraft gas turbine engane

R78-30257
Aircraft fuel economy - The propulsion system
contribution
478-31309

Airflow and thrust calibration of an F100 engine,
S/N P680059, at selected flight conditaions
[NASA-TP-1069]) ¥78-21112

PROPULSIVE EFFICIERCY
Evolution of the aircraft gas turbine engine

A78-30257
Supersonic transports --- drag minimization
techniques
178-31152
The aircraft ducted fan
478-31153
Energy conserving aircraft from the engine viewpoint
A178-31310
PROTECTIOR
Protection of cooled blades of complex internal
structure
N78-21141

PROTECTIVE COATINGS
Cobalt-base alloys for hot corrosion protective
coatings
R78-21142
PSYCHOLOGICAL PACTIORS
Psychological Assessment of Aircraft Noise Index
278-32058
PUBLIC HEALTB
Air quality ampact of aircraft at tem U.S. Air
Force bases
278-32222
PULSE DOPPLER RADAR
Radio interference in helicopter-borne pulse
Doppler radars

278-31038
QUALITY COHTROL
Laser and optical methods of monitoraing in
aircraft construction --- Russian book
278-30123

Quality assurance 1n the fabrication of products
in aviation technology
278-32267
QUEUEING THEORY
Tandem~queue algorithm for airport user flows
A78-30677



SUBJECT IBDEX

QUIBT RRGINE PROGRAR
The problem of the acoustic properties of the
propeller and Q-fan type blover with regard to
exterior and interior noise in transport aircraft

178-30358
BRADAR ECHOES

on the possibilaty of classifying radar targets
with a coherently measured echo signal —--
German book
A78-32308
RADAR EQUIPHMENT
Pire power --- fighter aircraft target acquisition
and tracking radar
A78-31825
RADAR TRACKING
Improved aircraft tracking using maneuver
statistics enroute and in the terminal area
N78-21087
RADAR TRANSMISSION
Radio 1interferemnce 1n helicopter-borne pulse
Doppler radars
278-31038
BADIO BEACOES
Special stady:
overview
[ NTSB-AAS-78-1)
RADIO EQUIPHMENRT
The AN/ARC-164 radio - Life-cycle-cost savings ---
UHF commanication equirment reliability and
maintainabilaty improvement

Emergency locator transmitters, an

N78-21063

A78-29479
RADIO FREQUERCY INTERFPERENCE
Radio interference in helicopter-borne pulse
boppler radars

A78-31038
RADIO TRANSMISSION
AR-1S high-survivable transmission systen
[AD-2047558) N78-20123

RADIOMETERS
APL radiometer wind tunnel test program with
sinmulated aircraft radome
[BSR-4230}
RADOMES
APL radiometer wind tunnel test program with
simulated aircraft radome
[BSR-4230]
RABJET ENGINES
Rectangular capture area tc ciarcular combustor
scranjet engine
{ NASA~TN-78657]
RANDOM VIBRATIOR
Practical experience in vibration testing externpal
avionics systenms

N78-21402

N78-21402

N78-21107

A78-32134
BAREPIED GAS DYBANMICS
An aralytic study of free nmolecule flow fields at
the front and back edges of a plate
378-28972
RECONNAISSARCE
A multi-sensor implementation for navagation,
position location, position update,
reconnalssance, and weapon delavery:
AN/ARN-101(V)
N78-21082
REINFORCED SHELLS
Cutout reinfcrcement of stiffened cylindrical shells
[AIar 78-512) 478-29811
BEINPORCENERT {(STRUCTURES)
Cutout reanforcement of stiffened cylandrical shells
[AIARr 78-512] A78-29811
REBLIABILITY ANALYSIS
Effect of reliabalaty programs on life cycle cost
~ A case history --- of TACAN test set
A78-29478
A fail-safe apalysis of a spanvise wing-panel spliace
[a1aar 78-487} A78-29794
Joint ASD/APWAL Combined Environment Reliabalaity
Test /CERT/ Evaluation Progranm
A78-32118
A test using simulated mission profile environments
--- Airborpme Instrumentation Subsystes pod
reliabilaty
A78-32126
Reliable dual-redundant sensor failure detection
and identificaticn for the WASA P-8 DFER aircraft
{ NASA-CR-2944) N78-20181

A-27

ROLL

RELIABILITY BRGINERRIKG
The AN/ARC-164 radio - Life-cycle-cost savings ---
OHFP cosmmunication equipmsent reliabalaty and
maiptainability improvement
A78-29479
Determining the reliability regquirements of
aircraft engine control systems during design
stage
A78-29590
RENOTE SEHSORS
A spectroradiometer for airborne remote sensing
for geological, vegetation and hydrological
mapping

A78-32396
REMOTELY PILOTED VEHICLES
Remotely piloted aircraft in the cavail envaronment
278-30506
The problem of choosing design parameters for
unpiloted flight-vehicles --- control configured
optipization
A78-32258
Development of systems and technigques for landing
an aircraft using onboard televiasion
{NASA-TP-1171]
RESCUE OPERATIORS
Special stady:
overview
[NTSB-AAS-78-1)
RESEARCH AIRCRAFP?T
Subsonic longitudinal and lateral-directional
static aerodynamic characteristics of a general
research fighter configuration employing a jet
sheet vortex generator

N78-20114
Emergency locator transmitters, an

¥78-21063

[(NASA-TH-T74049) §78-20071
RESEARCH AND DEVELOPHEENT
Flight simulation - A vital and expanding
technology in aircraft development
(2XIAA EAPER 78-337) A78-29295

RESEARCH FACILITIES
Unsteady loads due to propulsive laft
configurations. Part D: The development of an
experimental facility for the investigation of
scaling effects on propulsive lift configurations
[NASA-CR-156123] N78-20070
RESOHABCE TESTIEG
Automatic sustainment of resonance conditions ain
the multipoant excatation of flight-vehicle
vibrations
178-32268
BETIREARNT
Factors affecting the retirement of commercial
transport jet aaircraft
{ NASA-CR-152115]
BREVERSED FLOW
Evaluation of a ceramic combustion chanmber for a
small gas turbine engine

N78-21092

R78-21145
REYROLDS NUNEER
An intermittent high Reyrolds number wind tunnel
[AIRA 78-766] A78-32327
The induction driven tunnel T2 at ONEEA-CERT -
Flow gqualities, testing techniques and examples
of results
[ATAA 78-767) A78-32328
The shock tube as a device for testing transonic
airfoils at high Reynolds numbers
[AIAA 78-769)
RIGID ROTORS
A theoretical technique for analyzing aeroelastic
stability of bearaingless rotors
{AIar 78-503)
ROCKET PLIGHT
Optimization of the design parameters of finned
pilotless flight vehicles

278-32330

178-2980S

A78-32269
Optimization of linear stabilization systems of
flight vehicles on the basis of orthogonal filters
A78-32270
BOLL
Purther experimental evaluation of the
electrostatic roll sensor at Mach 2.3 and 3.5
[AIAA 78-802) 378-32357
Subsonic roll damping of a model with swept-back
and svept-forward wings

[ FASA-TN-78677) N78-20061



ROLL FORAING

ROLL FORNING
Basic problem cf control of the motion of a
non-Nevtonian fluid an a gap --- roll forming of
aircraft plastacs
A78-32257
ROLLING
BRolling-element fatique life of AISI ¥-50 and
18-4-1 balls

[NASA-TP-1202] N78-21473
ROTARY STABILITY
Dynamic stability of a two blade rotor
A78-32037

New rotation-balance apparatus for measuring
airplane spin aerodynamics in the wind tunpel

{AIAR 78-835) A78-32386
ROTARY WING ATECRAFT
Rotorcraft linear simulaticn model. Volume 1:
Engineering documentation
[ NASA-CR-152079-v0L-11} N78-20136
Rotorcraft linear simulation model. Voluae 2:
Computer implementation
{NASA-CR-152079~VOL-2] N78-20137
Rotorcraft linear simulation model. Volume 3:
User's manual
[NASA-CR-152079-V0OL-3] N78-20138

ROTARY WINGS
The helicepter as a control object --- Russian book
A78-29401
Helicopters: Calculation of integral aerodynamic
performance and air-technical data --- Russian
book
A78-30124
Dynamic stability of a two blade rotor
A78-32037
An experimental investigation of oscillating flous
over an airfoil --- rotary wings
N78-20058
Theoretical analysis of aerodynamic
characteristics of two helicopter rotor airfoils
[NASA-TN-78680] N78-20075
A simple method for estimating minimum
autorotative descent rate of single rctor
helicopters
[ NASA-THN-78452) N78-20113
A rotor-mounted digital instrumentation system for
helicopter btlade flight research measurements
[NASR-TP-11u46) N78-20128
Comparison of measured and calculated helicopter
rotor impulsive noise --- wvind tunnel test data
and prediction analysis techniques
( NASA-TM-78473) N78-20917
Acoustical effects of blade tip shape changes on a
full scale helicopter rotor 1n a wind tunnel
[ NASA-CR-152082) N78-20918
ROTAYING CYLINDERS
Basic problem of control of the motion of a
non-Newtonian fluid in a gap --- roll forming of
aircraft plastacs
A78-32257
ROTATING DISKS
Steady-state unbalance response of a three-disk
flexible rctor on flexible, damped supports
A78-29326
Calculation of temperature distribution 1n disks
and cooling flow 1in a transient state
N78-21157
ROTOR ARRCDYNAMICS
Mode of operation and characteristics of Darrieus

rotors
A78-28560
Low-speed test limit of V/STOL model located
vertically off-center
A78-29642
Helicopters: Calculation of integral aerodynamic
performance and air-techpical data --- Russian
book
A78-30124
Rotorcraft linear simulaticn model. Volume 1:
Engineering documentation
[NASA-CR-152079-VOL-1] ¥78-20136
Rotorcraft linear simulation model. Volume 2:
Computer 1tplementation
[NASA-CR-152079-V0L-2) N78-20137
Rotorcraft linear simulation model. Volume 3:
Iser's manual
{NASA-CR-152079-V0L-3] N78-20138

SUBJECT IRDEX

ROTOR BLADES (TURBONACHINERY)
Mode of operation and characteristics of Darrieus

rotors
178-28560
A note on multicyclic control by swashplate
oscillataion
[NASA-TM-78475] N78-21159
BROTORS

Steady-state unbalance response of a three-daisk
flexible rotor on flexible, damped supports
A78-29326
The feasibility of the jet-flap rotor as a 1lift
generator for vertical takeoff and landing
aircraft
[AD-2050214)
RURWAY CONDITIONS
4 method of calculating ILS approach surfaces
378-29207
Runvay roughness characterization by DDS approach
-=-- Dynamic Data System

N78-20125

278-30679
Aircrarft takeoff from dirt airstrips
A78-32273
Summary of NASA landing gear research
[ NASA-TM-78679] N78-20050

RUNWAYS
Expansion of flaight simulator capabilaty for study
and solution of aircraft directiocnal ccntrol
problems om runways
[NASA-CR-2970] N78-20118
Development of a pavement maintenance systen.
Volume 1: RAirfield pavement condition rating
[ AD-30u8884) N78-20147
Runway roughness evaluation laser profilometer
1mplementation study
[AD-2049440]) N78-21165
Development of a pavement maintenance management
system. Volume 2: RAirfield pavement distress
1dentification manual
[ AD-A049029)
S-H DIAGRAANS

Basic fatigue curves of aircraft structures

N78-21170

A78-30356
SAFETY DEVICES
Some test results concerning visibility of
obstacle and hazard beacons
A78-29907

SAFETY MANAGEMENT
How to make an airport unattractive to birds
A78-29209
SATELLITE ANTENEAS
Special problems in the determination of the
radiation characteristics of antennas on
aircraft and satellites with the aid of
geonetric diffraction theory
278-31582
SATELLITE OBBITS
Differential altimetry for satellite orbat
determination
A78-31915
SATELLITE TRANSAISSION
Space optical communications with the Nd:YAG laser

R78-30886
SATELLITE-BORNE INSTRUMEBNTS
Differential altimetry for satellite orbit
determanation
A78-31915

SCALE EFFECT
Unsteady loads due to propulsive lift
configurations. Part D: The development of an
experimental facility for the 1nvestigation of
scaling effects on propulsave lift configurations
[NASA-CR-156123) R78-20070
SCALE HMODELS
Design and subscale tests of a diffuser system for
a Mach 4 scramjet test facaility
[AI23 78-771] A78-32332
Subsonic longitudinal and lateral-directional
static aerodynamic characteristics for a
close-conpled wing-canard model in both swvept
back and svept forward configurations

[ NASA-TE-74092) H78-210489



SUBJECT IEDEX

Effect of leading-edge contour and vertical-tail
configuration on the low-speed stability
characteristics of a supersonic transport model
havaing a highly-swept arrow wing
[NASA-TM-786831

SCHEDULING

Pactors influencing schedule reliability in

international operaticos

¥78-21051

278-29213
SBALS (STOPPERS)
Gas path sealing in turbine engines
{NASA-THN-73890] N78-21109
SEARCHING
Special study: Emergency locator transmitters, an
overview
{NTSB-AAS-78-1} 878-21063
SERS
Flying over the exclusive economic zone ---
aircraft overflight regulations
A78-29945

SEATS
Fire resistivity and toxicaty studies of candidate
aircraft passenger seat raterials
[NASA-THM-78868)
SELF OSCILLATION
Theory of bending-torsicnal self-oscillations of
an aircraft wing systenm

N78-21214

A78-32264
SENISPAN MODELS
Effect of winglets on a first-generation jet
transport wing. 3: Pressure and spanvise load
distributions for a semispan model at Mach 0.30
--- 1n the Langley 8 ft transonic tunnel
{RASA-TN-D-8478] N78-20063
Effect of winglets on a first-generation jet
transport wing. 1: Longitudinal aerodynamic
characteristics of a semispan model at subsonic
speeds --- 1n the Langley 8 ft transonic tunnel
[ NASA-TN-D-8473} N78-20064
Effect of winglets on a first-generation jet
transport wing. 2: Pressure and spanwise load
dastributions for a semispan model at high
subsonic speeds --- 1in the lLangley 8 ft
transonic tunnel
[ NASR-TN-D-8474)
SENSORS
Reliable dual-redundant sensor failure detection
and identification for the NASA F-8 DFBW aircraft
(NASA-CR-2944] N78-20141
SERVICE LIFE
Apalytical and experimental fatigue program for
the Kfir main and nose landing gears

N78-20065

478-30259
Project optipisation of military gas turbines with
respect to turbine lafe
N78-21120
SERVOCONTROL
New aspects 1n the movement sisulation of the
research flaght simulator of DFVLR
{DGLR PAPEER 77-0861
SERVOBOTORS
Use of a stepping motor for measuring fuel
quantaity 1n a digital system for contrcl of
rotational speed

378-31950

478-29586
Properties of hydraulic servorotor controlled by
flapper valve or by edge valve --- turbojet
engine system
A78-29587

SHAPTS (MACHINE ELEMENTS)

Rolling-elenment fatigue life of AISI M¥-50 and
18-4-1 talls
[NASA-TP-1202]

SHOCK TUBES

The shock tube as a device for testing traamsonic
airfoils at haigh Reynolds numbers
[AI2R 78-769]

SHOCK WAVE PROPILES

The shock tube as a device for testing transonic

airfoils at high Reynclds numbers

N78-21473

A78-32330

[AIA2 78-769) 478-32330
SHOCK WAVES
Vormal force of a flat triangular wing 1n a
supersonic flow
A78-29720

SHORT BAUL AIRCRAFPT
The division of air transpcort markets between
carriers - Local service operations
A78-30697

A-29

SOVEBEIGHTY

Inproved energy efficiency for small CTOL
transport aircraft
A78-31305
Effect of high 11ft flap systems on the conceptual
design of a 1985 short-haul commercial STOL tilt
rotor transport
[FASA-TN-78874]
SEORT TAKEOFF AIRCRAFT
Influence of structural components of a by-pass
engine on 1its flight characteristics --- STOL
aircraft

H78-21094

278-29582
Hardling gualities of aircraft in the presence of
sipulated turbulence

A78-29643
Wew trends and problem areas in automatic flight
control
278-30252
Performance of the ARAVA aircraft with wing-tap
vinglets
A78-30256

Prospects for energy conserving STOL transports
using prop-fans
A78-31303
Some aspects of powerplant airframe integration
affecting fuel conservation
278-31304
STOL system fuel savings - Ground and air
278-31312
Effect of haigh li1ft flap systems on the conceptunal
desaign of a 1985 short-haul commercial STOL tilt
rotor transport
{NASA-TM-784T78 )]
SIGEAL MEASUREMENT
On the possibility of classifying
with a coherently measured echo
German book

N78-21098

radar targets
signal ---

A78-32308
SIGNATUBE ANALYSIS

On the possibility of classifying radar targets

with a coherently measured echo signal ---
German book
378-32308
SIHULATION
Aircraft cargo compartment fire test simulation
program
[NASA-CR-151951] N78-21223

SKIN (STRUCTORAL MEMBER)
Experimental and finite element 1investigation of
the buckling characteraistics of a keaded skan
panel for a hypersonic aircraft

[NASA-CR-1404863) N78-20534
SLENDER BODIES
Drag formula for elongated aircraft noses
278-29718

SLENDER RINGS
Preliminary design of composite wings for

buckling, strength and displacement constraints
[AIAR 78-466) 378-297717
SMALL PERTURBATION PLOR
Stability of subsonic gasdynamic flows
A78-28959
SMOKE ABATEMENT
Smoke abatement for DOD test cells
{AD-2050223) N78-20148

SHOOTHING
Inertial smoothing and extrapolation of ILS beanms:
Applacation to the Airbus A 300 B
N78-21074
SOCYAL FACTORS
More public consultation on airport planmns
278-29208
SONIC BOONS
Sinplified sonic-boom prediction =--- using
aerodynamic configuration charts and calculators
or slide rules
{NASA-TP-1122])
SOURD PROPAGATION
Acoustical effects of blade tip shape changes on a
full scale helicopter rotor in a wind tunnel
{ NASA-CR-152082] N78-20918
SOURD TRANSNISSION
On sound transmission 1nto a heavily-damped cylinder
--- aircraft noise in fuselage

¥78-20078

A78-31019
SOVERBIGHNTY
Flyang over the exclusive economic 20ne -—-
aircraft overflight regulations
R78-29945



SPACE COMNUNICATION

SPACE COMHUNICATION
Space optical communications with the Nd:YAG laser
278-30886
SPACECRAFT STRUCTORES
Stress analysis of typical flaws in aerospace
structural componeats using 3-D hybrad
displacement finite element method
[ATAR 78-5131}
SPARK IGNITION
Lightweight, lcw compression aircraft diesel engine
--- converting a spark ignmition engine to the
diesel cycle
[ NASA-CRB-135300])
SPECTRORADIONETERS
A spectroradiometer for airborne remote sensing
--~ for geological, vegetation ard hydrological
mapping

a78-29812

N78-21471

A78-32396
SPEED CONTROL
Control of aircraft turbine engine acceleration
278-29583
Use of a stepping motor for measuring fuel
quantity in a digital system for control of
rotatiopal sgeed
378-29586
SPHERES
Choice of optimal ellipsoid-surface projection
onto a sphere in solving problems of air
navigation
278-28523
SPHEROIDS
Prediction of the unsteady airloads on
harmonically oscillating spheroids based on an
analytical solution of the governing wave equation

A78-29338
SPIN DYRANMICS
Influence of spin rate on side force of an
axisymmetrac body
278-30690
Goang for a spin - Pighter style
A78-31745

New rotation-balance apparatus for measuring
airplane spin aerodynamics 1n the wind tunnel
[AIAA 78-835] A78-3238¢€

SPLASHING

A note on multicyclic control by swashplate
oscillation
[ NASA-TH-78475)

SPOILERS

Wind-tunnel investigation at Mach numbers from
1.90 to 2.86 of a canard-controlled missile with
ram-air-jet spoiler roll control --- ain the
Langley Unitary Plan Wind Tunnel

N78-21159

[NASA-TP-1124]) ¥78-20079
STABILITY AUGHENTATION
Optimum tail plane design for artificially
stabilized aircraft
A78-29334
Fly-by-vire flight control
A78-29935
STABILITY DERIVATIVES
Transonic static and dynamic stabilaty
characteristics of a finned projectile
configuration
[NASA-TH-78058] N78-20072
STABILITY TESTS
Transonic static and dynamic stabaility
characteristics of a finned projectile
configuration
[ NASA-TM~-74058) N78-20072
STANDARDIZATION
Microwave landing systems --- time reference
scanning beam used to determine aircraft approach
378-29221

STATIC ABRODYNARIC CHARACTERISTICS
Subsonic longitudinal and lateral-directional
static aerodynamic characteristics of a general
research fighter configuration employing a jet
sheet vortex generator
{NASA-THK~-T4089] N78-20071
Effect of turbulent jet mixing on the static 1lift
performance of a power augmented ram wving
[AD-2049620])
STATIC TESTS
The error function of armalytical structural design
--- 1n aircraft compoment failure in static tests
A78-32123

N78-21060

SUBJECT INDEIX

Transonic static and dynamic stabilaty
characteristics of a fainned projectile
configuration
[ NASA-TN-T74058)

STATISTICAL ANALYSIS

*Chain pooling' model selection as developed for
the statistical analysis of a rotor burst
protection experiment

N78-20072

A78-29327
Gecpetric restitution of single coverage aircraft
multispectral scanner data
A78-29854
The error function of anralytical structural design
~-- in aircraft component failure im static tests
A78-32123
STATISTICAL DISTRIBUTIONS
Design of a collision avoidance system model with
statistical interrogation --~ separation and
collision avoidance by nonsynchronous technigues
(SECANT)
N78-20107
STATOR BLADES
Two~-dimensional cold-air cascade study of a
film-cooled turbine stator blade. 4:
Comparisorn of experimental and analytical
aerodynamic results for blade with 12 rows of
0.076-centimeter- (0.030~inch-) diameter holes
having streamwise ejection angles

[NASA-TP-1151} N78-20130
OUse of leaning vanes 1n a two stage fan
[FASA-CR~152134] N78-21115

The i1nfluence of jets of cooling air exhausted
from the trailing edges of a supercritical
tarbine cascade on the aerodynamic data
N78-21148
STORAGE BATTERIES
Nickel/cadmium aircraft batteries: Battery alarm
unit
[AD-A039521]
STRAPDOWN INERTIAL GOIDANCE
Benefits of strapdown over gimbal INS systems for
aircraft application

N78-20631

A78-30253
Flight test results of the Strapdown hexad
Inertial Reference Unit (SIRU). Volume 3:
Appendices 3-G
[NASA-TN~73224]) N78-20098
Nev techniques for low cost strapdown 1inertial
systenms
N78-21073
STRESS ANALYSIS
Stress analysis of typical flaws in aerospace
structural components using 3-D hybraid
displacement finite element method
[AIAA 78~513)
STRESS MEASUREBMENT
Report on aircraft fatigue studies --- 1n-flaght
monitoring and stress measurements
{AD-2049876 ]
STRUCTURAL ANALYSIS
Aeroelastic analysis and ground vibration survey
of the NASA, Grumman American Yankee modified
for spin testing
[RASA-CR-156119] N78-20109
Study of advanced composite structural desagn
concepts for an arrov wing Supersonic cruise
configuration, task 3
[ NASA-CR~145192] N78-20112
Thermal design for areas of interference heating
on actively cooled hypersonic aircraft
[ NASA-CR-2828)
STRUCTURAL DESIGHN
Preliminary design of composite wings for
buckling, strength and displacement constraints
(2127 78~466] A78-29777
Future trends an aircraft structural design and
materials
[AIRR 78-465]
Alloy needs and design - The airframe

A78-29812

N78-21102

N78-20117

178-29822

178-30856
Mirage 2000 --- French flighter aircraft design
characteristics, SNECEMA 853 engine and avionics
A78-31755
The error function of amalytical structural design
--- in aircraft component failure in static tests
A78-32123
Optimum design of wind tunnel comtractions

[AIAR 78~819] A78-32373



SOBJECT IEDEX

Study of advanced composite structural desagn
concepts for an arrov ving supersonic cruise
configuration, task 3
[NASA-CR-185192) R78-20112

Study of advanced composite structural design
concepts for an arrov wing supersonic cruise
configuration
[NASA-CR-2825) N78-20116

Modern wing technology for general aviation aircraft

[ BMFT-FB-W-77-14 } ¥78-20127
STROCTORAL DESIGN CRITERIA
Basic fatique curves of aircraft structures
A78-30356

Some specific bydrodypamic and aerodynasic
problems of surface-effect ships with sidevalls
A78-31126
Quality assurance in the fabrication of products
in aviation technology
478-32267
Trends of future turbine life prediction: Time
phase automated analysis and test verifiacation
N78-21143
STRUCTURAL FAILUBE
Experimental investigation of composite wing failure
[ATIAA 78-509) A78-29809
Some lessons learned from aircraft accidents - The
engineering aspects
378-29936
The error function of analytical structural design
--- 1n aaircraft component failure in static tests
A78-32123
STRUCTURAL INFLUEKRCE COEFFICIEBTS
Influence of structural components of a by-fass
engine on 1ts flight characteristics ~-- STOL

aircraft
3178-29582
STRUCTURAL RELIABILITY
A-4F Blue Angel flight usage data, 1976
[AD-2050164]) N78-21100
STRUCTURAL STABILITY
Dynarmic stability of a two blade rotor
278-32037

STRUCTURAL VIBEBATION
An engine nozzle vibration phenomenon encountered
in B-1 flight tests
A78-32129
Automatic sustainment of resonamce conditions in
the multipoint excitation of flight-vehicle
vibrations
278-32268
Concorde noise-induced building vibraticns, John
P. RKennedy International Airport
fNASA-TN-T78676] N78-20919
A perturbation method for predicting amplitudes of
nonlinear wheel shimey
N78-21464
STROCTURAL WEIGHT
Weight design and the efficiency of passenger
aircraft. Volume 2 - Calculation of the center
of gravity and moments of inertia of aircraft.
Weight analysis --- Russian book
A78-30175
Evolution of the aircraft gas turbine engaine
A78-30257
SUBMERGED BODIES
Bi1xed ventilated foils --- design for immersed

hydrofoils
478-31127
SUBSONIC AIRCRAPT
The NASA Aircraft Enerqgy Efficiency Program
A78-31202
SUBSORIC PLOW
Stability of subsonic gasdynamic flows
A78-28959

Subsonic longitudinal and lateral-directional
static aerodynmamic characteristics cf a gemeral
research fighter confiquration employing a jet
sheet vortex generator
[FASA-TH-740489]

SUBSONIC SPRED

Effect of vinglets on a first-generation jet
transport wvang. 1: Longitudinal aercdynamic
characteristics of a semispan model at subsonic
speeds --- 1n the Langley 8 ft transonic tunnel
[NASA-TR-D-8473] N78-200640

¥78-20071

A-31

SOUPERSORIC WIND TURNELS

Effect of winglets on a first-generation jet
transport wing. 5: Stability characterastics
of a full-span ving with a generalized fuselage
at high subsonic speeds
[NASA-TP-1163}

SOBSONIC WIND TONHELS

Onsteady twvo dimensional airloads actimg on
oscillating thin airfoils in subsonic ventilated
wind tunnels
[NASA-CR-2967]

SUCTION

Effect of boundary layer suction through slits on

the efficiency of turbomachine outlet diffusors

R78-20081

N78-21059

R78-30572
SOPERCRITICAL FPLOW
Experiments on supercritical flows in a
self-correcting vind tunnel
A78-32345

SOPERCRITICAL WINGS
Plight evaluation of the transonic stabilaity and
control characteristics of an airplane
incorporating a supercritical wing
[(NASA-TP-1167)
SUPERSORIC AXIRCRAFPT
Study of advanced composite structural design
concepts for am arrov wing supersonic cruise
configuration, task 3
[ HASA-CR-145192]
SOPERSONIC BOUNDARY LAYERS
Sting effects as determined by the measurement of
pitch-damping derivatives and base pressures at
Mach number 3
{AIA2r 78-830)
SUPERSORIC COMBUSTION
Rectangular capture area to circular comkustor
scramjet engine
[NASA-TN-78657 ]
SUPERSORIC COMBOSTION RAMNJET BNGINES
Design and subscale tests of a diffuser system for
a Mach 4 scramjet test facility
[AIAR 78-771]
SUPERSORIC CRUXISE AIRCRAFT RBSEARCH
Study of advanced composite structural design
concepts for an arrov wipg sSupersonlc cruise
configuration
[NASA-CR-2825]
SUPERSONIC DIFFUSERS
Design and subscale tests of a diffuser system for
a Mach 4 scramjet test facility

§78-20140

R78-20112

278-32381

N78-21107

478-32332

§78-20116

[AI2A 78-771) 278-32332
SUPBERSONIC PLIGAT
Drag formula for elongated aircraft noses
278-29718

Supersonic aerothermal testing - A new requirenment
[AIAR 78-773] A78-32333

Evaluation of windshield materials subjected to
si1mulated supersonac flight
[AD-2049981)

SUPERSONIC FPLOW

Calculation of supersonic flovs past wings with
allovance for trailing tangential
discontinuities within the framework of a model
employing a system of Euler equations

¥78-21101

178-28958
Normal force of a flat triangular wing 1ib a
supersonic flow
378-29720
¥ind-tunnel investigation at Mach numbers from
1.90 to 2.86 of a canard-controlled missile with
ram-air-jet spoiler roll control --- in the
langley Unitary Plan Wind Tunnel

[NASA-TP-1124) ¥78-20079
SUPERSONIC TBANSPORTS
Supersonic transports --- drag manimization
techniques
A78-31152

Low-speed aerodynamic characteristics from
vind-tunnel tests of a large-scale advanced
arrow-ving supersonlc-crulse transport concept
[NASR-CR-145280} N78-21053

SUPERSONIC RWIND TONKELS

Design and subscale tests of a diffuser system for
a Mach 8 scramjet test facilaty
[aXIapa 78-7711)

Purther experimental evaluation of the
electrostatic roll sensor at Mach 2.3 and 3.5
[AIAA 78-802) A78-32357

A78-32332



SUPPORT INTERFERERCE

A new technigue for reducing test section noise 1in
supersonic wvind tunnels
[AIAR 78-817]

SUPPORT INTERFERENCE

Sting effects as determined by the measurement of
pitch-damping derivatives and base pressures at
Mach nugber 3
[AIAR 78-830]

SOUPPORT SYSTENS

Model support system interference on zero-lift
drag at transonic speeds
fAIAR 78-809)

SURFACE COOLING

Protection of cooled blades of corplex internal

structure

A78-3237

378-32381

A78-32363

N78-21141
SURPACE CRACKS
Microfractographic fracture analysis of some
aircraft parts
A78-28789
SURPACE EFFECT SBIPS
Some specific hydrodynamic and aerodynamic
problems of surface-effect ships with sidevalls

A78-31126
Dynamic response of lift fans subject to varying
backpressure --- for Surface Effect Ships
[AIAA PAPER 78-756] A78-32176

SURPACE FINISHING
Quality assurance 1in the fabrication of products
in aviation technology
278-32267
SURFACE BROUGENESS
Runvay roughness characteraization by DDS approach
-~- Dynamic Data Systen

A78-30679
SURVEILLANCE RADAR
Ground radar - Vital tocl or luxury --- for
aircraft surface movements
A78-31869
SWEDEN
Sweden's latest- and last --- airport
A78-31868

SWEPT FORWARD WINGS

Subsonic roll damping of a model with swept-back
and swept-forward wings
[NASA-TM-78€677] N78-20061

Subsonic longitudinal and lateral-darectional
static aerodynamic characteristics for a model
with swept back and svept forward wings
[NASA-TM-740931]

SWEPT WINGS

Subsonic longitudinal and lateral-directional
static aerodynamic characteraistics for a
close-coupled wing-canard model 1n both svept
back and swept forward configurations
[ NASA-TM-74092]

A vectorization of the Jameson-Caughey NYD
transonic svwept-wing computer program FLO-22-V1
for the STAR-100 computer
[ NASA-TM-78665] N78-21050

Effect of leading-edge contour and vertical-tail
configuration on the low-speed stability
characteristics of a supersonic tramsport model
having a highly-swept arrow wing
[NASA-TM-78683]

SWEPTBACK WINKGS

Subsonic roll damping of a model with swept-back
and swept-forward wings
[ NASA-TH-T78677] N78-20061

Subsonic longitudinal and lateral-directaonal
static aerodynamic characteristics for a model
with swept back and swept forward wings
[NASA-TM-74093]

SYSTEN FATILORES

Effect of reliability prograns on life cycle cost

- M case hastory --- of TACAN test set

N78-20073

N78-21049

¥78-21051

N78-20073

A78-29478
Flight test results of the Strapdown hexad
Inertial Reference Unit (SIRU). Volume 3:
yppendices A-G
[NASA-TN-T73224) N78-20098
Reliable dual-redundant sensor failure detection
and identification for the WASA P-8 DFEBW aircraft
[RASA-CR-2944 ] N78-20141
SYSTEHNS ANALYSIS
Accuracy considerations on nev Microwvave Landing
Systems (MLS) from an operational point of view
N78-21081

SUBJECT INDEX

A 4D approach control using VOR/DME/ILS guidance

N78-21083
SYSTEES ENGINEERIRG
Gondola system for helicopter transport of
external cargo
[AD-2047560] N78-20120

1-
TACAN

Effect of reliability programs on life cycle cost
- A case hastory --- of TACAN test set
A78-29478
Integrated Doppler/TACAN navigation through
conformity with the least squares method -
Analysis from registered flight data
A78-29906
TAIL SURFACES
Fatigue life analysis of the L 13 /Blanik/ glider

278-30360
TAKEOFP
The energy costs of some noise abatement procedures
2478-31313
TAKEOFF RURS
Rircraft takeoff from dirt airstrips
A78-32273

TARGET RECOGRNITIOR
On the possibility of classifying radar targets
with a coherently measured echo signal ---
German book
278-32308
TECHNOLOGICAL FORECASTING
US Navy examining a wide range of V/STOL concepts

A78-29175
General aviation energy-conservation research
prograns at NASA-Lewis Research Center --- for
non-turbine general aviation engames
278-29330
Future trends in aircraft structural design and
materials
[ATAA 78-0465) 278-29822

Fuel efficiency - Where we are heading in the
desagn of future jet transports

378-31307
Area navigation systems and procedures
N78-21091
TECHNOLOGY ASSESSHENT
Flight saimulation - B vital and expanding
technology 1in aircraft development
[AIAA PAPER 78-337] 278-29295
Landing systems - The Wavy viewpoant
A78-30097

Technical and economic evaluation of advanced air
cargo systems
[NASA-TH-T78672] 878-20108
Special study: Emergency locator transmitters, an
overview
[ NTSB-2AS5-78-1] N78-21063
Research requirements to improve reliability of
civil helicopters
[ NASA-CR~145335]
TECHNOLOGY TBANSPER
Remotely piloted aircraft in the cavil environment
278-30506

¥78-21093

TELEVISION EQUIPMENT
Proposal and construction of a hybrad flaght-sight
simulator with large picture projection
[DGLR PAPER 77-087])
TELEVISIOR SYSTENS
Development of systems and techniques for landing
an aircraft using onboard television
[RASA-TP-1171)
TENPEBATURE DISTRIBUTION
Investigation on temperature distribution near
fi1lm cooled airfoils

A78-31945

N78-20114

N78-21127
Calculation of temperature dastrabution in dasks
and cooling flov 1n a transient state
®78-21157
TESPEBATURE EFFECTS
Thermal design for areas of interference heating
on actively cooled hypersonic aircraft
[NASA-CR-2828)
TEMPRRATURE SENSORS
Nickel/cadmium aircraft batteries: Single semnsor
temperature monitoring
[AD-2037722)

¥78-20117

N78-20€35



SUBJECT IHWDEX

TEHSILE TBSTS
Experimental investigation of cosposite wing failure
[ATAA 78-509] A78-29809
TERAINAL CONFIGURED VEHICLE PROGRAN
Terminal-area flight experience with the NASA
Terminal Configured Vehicle
A78-31972
TERRAIN FOLLOWING AIRCRAFT
Limitations of the UTTAS helicopter in performang
terrain flying with external loads
[AD-A047568]
TEST CHAMBERS
Onique test capabilities of the Eglin AFE McKinley
Climatarc Laboratory

N78-20121

A78-32127
TEST BPQUIPHMRENT
Effect of reliability programs on life cycle cost

- A case history --- of TACAN test set
A78-29478
TEST PACILITIES
A critical exaeination of expansion tunnel
performance
[AIAA 78-768] 278-32329

Status and operational characteristics of the

National Transonic Pacility

(aTaRr 78-770] - 378-32331
Design and subscale tests of a diffuser system for

a Mach 4 scramjet test facalaty

(AIa2 78-771] A78-32332
An experimental facility for vind engineering

research

[AIA2 78-813) A78-32367
Hypersonic heat transfer test program in the VKI

longshot facility --- ogive body configuratiom

[AD-2050295) N78-20086
Smoke abatement for DOD test cells

[ 2D-2050223] N78-20148
A sub-scale turbojet test cell for design

evaluations and apalytical model validation

{AD-A049862) N78-21166

TEXTILES
lerodynamic fluid-fiber interactions
(NT-77-CN-1]
THERSAL CYCLING TESTS
Pressure cycling fatigue tests of P-111 crew
module glass transparencies
[AD-2089625)
THBRBAL PROTECTION
A revaiew of techniques for the thermal fprotection
of the walls of the combustion chamber and
reheating ducts of turboreactors

N78-20060

§78-20119

N78-21134
THERMAL RESISTANCE
Fire resistivity and toxicity studies of candidate
aircraft passenger seat materials
[ NASA-TN-T7846€8)
THERNODYNANIC EQUILIBRION
Problems ccncerning high tempreratures in small
tarbomachines

R78-21214

N78-21121
THIW WINGS
Calculation of supersonic flows past wings with
allowance for trailing tangential
discontinuities within the framework ¢f a model
enploying a system of Euler equations
478-28958
Three-dimensional flov of hypersonic gas past a
thin axrfoal
A78-30002
THREE DINENSIONAL BOUNDARY LAYER
#ind tunnel model and measuring techniques for the
investigation of three-dimensional turbulent
boundary layers
[AIAR 78-781)
THREE DIMENSIORAL FLOSW
Three-dimensional flow of hypersonic gas past a
thain airfeal

378-32340

378-30002
A three-dimensional potential-flow program with a
geometry package for input data generataon
[NASA-CF-145311] n78-21047
THRUST MEASURENENT
Thrust computing system aprlicaticns to increase
engipne life and provide fuel conservation
278-313M1
Airflov and thrust calibration of an P100 engine,
S/N P680059, at selected flight conditions
[RASA-TP-1069] N78-21112

TBABSONIC SPEED

TILTIBG ROTORS
Effect of high 1lift flap systems on the conceptual
design of a 1985 short-haul commercial STOL t:lt
rotor transport
[HASA-TH-78874 )
TINE DEPREEDENCE
Tine-dependent fire behavior of aircraft caban
materials
[AD-2050923)
TIBE MEASURENEN?T
Estimating times to early faileres using fainite
data to estimate the Weibull scale parameter

§78-21094

N78-21234

[2D-2050263] N78-20524
TITANIUB ALLOYS
Alloy needs and design - The aarframe
A78-30856
TOROIDAL WHEELS
Aircraft takeoff from dirt airstrips
A78-32273

TRAILING EDGES
Calculation of supersonic flows past wings with
allovance for trailing tangential
discontinuities vithin the framework of a model
enploying a system of Euler equations
A78-28958
The 1nfluence of jets of cooling air exhausted
from the trailing edges of a supercritical
tarbine cascade on the aerodynamic data
N78-21148
TRAILING-EDGE FLAPS
Oon the calculation of the incompressible flow past
an aerofoil with a jet flap
A78-31838
TRAINING SIKULATORS
Simulation 1n the development of the traimang and
ground-attack aircraft Alpha Jet
A78-31943
TRAJECTORY OPTIAIZATION
More about flight-path-angle transitions in
optimal airplane climbs
A78-32098
TRARSPER PUKCTIONS
OUsing simulation to determine the transfer
function of the electronic part of a ccatrol locp
--- for gas turbine aircraft engines
A78-29584
TBANSIENT RESPONSE
The use of transient testing technigues 1n the
Boeing YC~14# flutter clearance progranm
(aIaa 78-505)
TRANSNISSIOR EFFICIERCY
Space optical communications with the NA:YAG laser
278-30886
Radio interference in helicopter-borne pulse
Doppler radars

A78-29806

A78-31038
TRANSMISSIONS (MACHINE BLENENTS)
Helicopter freewheel unit design guide
[AD-A047559) §78-20124
TRARSONIC FLOW
Transonic flows past a lift profile
A78-28961

A lafting surface theory based on an unsteady
linearized transonmic flow model
[aIaa 78-501] A78-29820
Variational pranciples for the tramsonic airfoail
problem
278-30891
The shock tube as a device for testing transonic
airfoils at high Reynolds numbers
[AIAR 78-769] A78-32330
An empirical correction for wind tunnel wall
blockage in two-dimensional transonic flow
{AXIAR 78-806) A78-32360
A vectorization of the Jameson-Caughey NYD
transonic swvept-wing computer program FLO-22-V1
for the STAR-100 cobputer
{ FASA-TN-78665) ¥78-21050
Nuperical study of transonic flowvw over oscillating
airfoils using the full potential equataon
[NASA-TP-1120) N78-21055
TRANSORIC SPEED
Model support system interference on zero-laft
drag at transonic speeds
{AIAR 78-809) 278-32363
Plight evaluation of the transonic stabalaty and
control characteristics of an airplane
1ncorporating a supercritical wang

[ FASA-TP-1167) §78-20140



TRARSONIC WIND TONNELS

TRANSONIC WIND TONRELS
An intermittent high Reynolds number wind tunmel
(aIAR 78-766) A78-32327
The induction driven tumnel T2 at ONEBA-CERT -
Flow qualities, testing techniques and examples
of results
{AaIA2 78-767) A78-32328
Status and operational characteristics of the
National Transonic Facilaty
{azaa 78-770) 378-32231
A constant aerodynamic rparameter testing technigue
with automatic wind tunnel control

(AxA2 78-784) A78-32342
The Boeing derodynamic labs data systen
[AxA2 78-789) A78-32386

A parametric experimental study of the
1interference effects and the boundary-condition
coefficient of slotted wind-tunnel walls
{AIAR 78-805] 178-32359

Condensation and 1ts growth dowr the test-section
of the Langley 0.3-n tranmsonic cryogenic tunnel
{ATAA 78-811) A78-32365

Transonic static and dynamic stability
characteristics of a finned projectile
configuration
[ NASA-TN-T74058]

TRANSPIRATION

The 1nfluence of transpiration cooling on turbine

blade boundary layer

N78-20072

N78-21130
Experimental evaluation of a tranmspiraticn cooled
nozzle quide vane

N78-21131
TRANSPORT AIRCRAFPT
The An-26 aircraft: Construction and use ---
Russian book
A78-30273
Choice of engine design for spall transport aarcraft
278-30357

The problem of the acoustic properties of the
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