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INTRODUCTION

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

This supplement to Aeronautical Engineering -- A Continuing Bibliography (NASA SP-
7037) lists 347 reports, journal articles, and other documents originally announced in March
1982 in Scientific and Technical Aerospace Reports (STAR) or in International Aerospace
Abstracts (IAA).

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

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

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



AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES (A82-10000 Series)

All publications abstracted in this Section are available from the Technical Information Service,
American Institute of Aeronautics and Astronautics, Inc. (AIAA), as follows: Paper copies of
accessions are available at $8.00 per document. Microfiche!” of documents announced in /AA
are available at the rate of $4.00 per microfiche on demand, and at the rate of $1.35 per microfiche
for standing orders for all /AA microfiche.

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

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

STAR ENTRIES (N82-10000 Series)

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

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

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

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

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

Avail: SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy. The current price and order number are given following the
availability line. (NTIS will fill microfiche requests, at the standard $4.00 price, for
those documents identified by a # symbol.)

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

(1)} A microfiche is a transparent sheet of film. 105 by 148 mm in size containing as many as 60 to 98 pages of information reduced
to micro images {not to exceed 26.1 reduction).




Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

-Avail:

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

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

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

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

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

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

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

Other availabilities: If the publication is available from a source other than the above, the

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

GENERAL AVAILABILITY

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

Schedule A
STANDARD PAPER COPY PRICE SCHEDULE

(Effective January 1, 1982)

Price Page Range North American Foreign
Code Price Price
AO01 Microfiche $ 4.00 $ 8.00
A02 001-025 6.00 12.00
A03 026-050 7.50 . 15.00
AO4 051-075 9.00 18.00
A0S 076-100 10.50 21.00
A06 101-125 12.00 24.00
A07 126-150 13.50 27.00
A08 151-175 15.00 30.00
A0S 176-200 16.50 33.00
A10 201-225 18.00 36.00
Al 226-250 19.50 38.00
A12 251-275 21.00 42.00
A13 276-300 22.50 45.00
A4 301-325 24.00 48.00
A15 326-350 25.50 51.00
A16 351-375 27.00 54.00
A7 376-400 28.50 57.00
A18 401-425 30.00 60.00
A19 426-450 31.50 63.00
A20 451-475 33.00 66.00
A21 476-500 34.50 69.00
A22 501-525 36.00 72.00
A23 526-550 37.50 . 75.00
A24 551-575 39.00 78.00
A25 576-600 40.50 81.00
601-up -1/ -2/

A99 - Write for quote

1/ Add $1.50 for each additional 25 page increment or portion thereof for 601 pages up.
2/ Add $3.00 tor each additional 25 page increment or portion thereof for 601 pages and more.
Schedule E

EXCEPTION PRICE SCHEDULE
Paper Copy & Microfiche

Price North American Foreign
Code Price Price
EO1 $ 6.50 $ 13.50
BO2 Tt T Tt e e e SR - 11 B e - 111 ¢ M
E03 9.50 19.50
EO4 11.50 23.50
EO5 13.50 27.50
E06 15.50 31.50
EO7 17.50 35.50
EO8 19.50 39.50
E09 21.50 43.50
E10 23.50 47.50
E1t 25.50 51.50
E12 28.50 57.50
E13 31.50 63.50
E14 34.50 69.50
Ei5 37.50 75.50
E16 40.50 81.50
E17 43.50 88.50
E18 46.50 93.50
E19 51.50 102.50
E20 61.50 123.50

E-99 - Write for quote
NO1 30.00 45.00
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STAR ENTRIES (

TABLE OF CONTENTS
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Subject Index ...................... eeerereterst ettt s e s et e e st n s e s R e e nuns rereenee s eee s A-1

Personal Author
Contract Number

Index
Index

TYPICAL CITATION AND ABSTRACT FROM STAR

NASA SPONSORED
DOCUMENT

NASA ACCESSION
NUMBER———J

h

N82-10021°# Kansas Univ. Center for Research. Inc., Lawrence.

AVAILABLE ON
MICROFICHE

Flight Research Lab.
— ICING TUNNEL TEST OF A GLYCOL-EXUDING POROUS
LEADING EDGE ICE PROTECTION SYSTEM ON A GENERAL
AVIATION AIRFOIL Final Report
~—— David L. Kohiman, William G. Schweikhard, and Alan E. Albright

I—- CORPORATE
SOURCE

TITLE ———J

AUTHORS

CONTRACT
OR GRANT

REPORT

NUMBER——M—

Sep. 1981437 p refs
(Grant NAG3-71)
(NASA-CR-165444:; KU-FRL-464-1)
HC AO3/MF AO1 CSCL 01C
Test results show that the system is very effective in
preventing ice accretion (anti-ice mode) or remaoving ice from
an airfoil. Minimum glycol flow. rates required for antiicing are a
function of velocity. liquid water content in the air, ambient
temperature, and droplet size. Large ice caps were removed in
only a few minutes using anti-ice flow rates. with the shed
time being a function of the type of ice, size of the ice cap.
angle of attack. and glycol flow rate. Wake surveys measurements
show that no significant drag penalty is associated with the
installation or operation of the system tested. M.

Avail: NTIS <+

[—>

|—‘PUBUCATION

DATE

‘L—AVAILABILITY

SOURCE

COSATI
CODE

TYPICAL CITATION AND ABSTRACT FROM /AA

AIAA ACCESSION

NUMBER ————————— A82-11317 #

!

AUTHOR

TITLE OF
PERIODICAL

Technology, Bombay, \ndia): Aeronautical Society of India, Journal,
vol. 31, Feb.-Nov. 1979/p. 119-125.

The aircraft production engineering courses offered at the
Indian Institute of Technology, in Bombay, are discussed. To
demonstrate the value of the courses, the fundamentals of aircraft
production are outlined, the discussion being confined to airframe
production. The loft-template method is described, and the principal
loft-template scheme used in aircraft production is shown. Also
described are the theory and laboratory courses offered at the
institute. C.R.

viii

Development of aircraft production engineer- +————
ing discipline at 11T, Bombay™N. K. Naik {Indian Institute of <—

AVAILABLE ON
MICROFICHE

TITLE

AUTHOR'S
AFFILIATION

PUBLICATION
DATE



AERONAUTICAL
ENGINEERING

A Continuing Bibliography (Suppl. 147)

IAA ENTRIES

A82-16025 A high strength ejector release unit for the
Tornado. L. Botting (Normalair-Garrett, Ltd., Yeovil, Somerset,
England). Aircraft Engineering, val. 53, Nov. 1981, p. 10-15.

The development of bomb ejector release units (ERU) is traced,
and an ERU suitable for the MACE form of suspension is described.
The design of the ERU is provided, noting its use on the Tornado
and its acceptability for NATO armaments. Reduced drag has been
experienced by use of the ERU, and sway-bracing is achieved
without crutch arms, although these can added with a conversion kit.
A 3.3 m/sec ejection velocity has been measured for a store mass of
544 kg within a reaction limitation of 44.5 kn. The unit withstands
30 firings before maintenance, and recommendations for system
alterations for use with smart weapons are outlined. M.S.K.

AB2-16040 # On unsteady aerodynamic forces and moments
of the circular cascading blades /Experiments of the outward-flow
case/. K. Nishioka and H. Kuroda (National Defense Academy,
Yokosuka, Kanagawa, Japan). JSME, Bulletin, vol. 24, Oct. 1981, p.
1739-1747. 15 refs.

The unsteady forces and moments acting on the blades of
centrifugal machines which vibrate harmonically in a torsional mode
about the mid-chord have been studied experimentally, At small
interblade phase angles, the unsteady normal forces and moments are
found to vary periodically as a function of the cascade geometry,
flow coefficient, and the wake fength of vortex distribution; for
small flow coefficients, the damping moments become negative.

When.. the . interblade. phase..angle . is_more _than 180 .deg, - the .

aerodynamic damping moment becomes negative for relatively small
reduced frequencies. As the interblade phase angle increases still
further, the damping moment becomes negative even at com-
paratively large reduced frequencies. Experimental results are in
qualitative agreement with theory. V.L.

A82-16091 # Workshop report for the AIAA 6th Aero-
acoustics Conference. C. K. W. Tam (Florida State University,
Tallahassee, FL). Journal of Aircraft, vol. 18, Dec. 1981, p.
1005-1010. 5 refs,

Summaries are given of the workshops conducted at the AIAA
6th Aeroacoustics Conference, each summary having been prepared
by the workshop chairman. The six workshops are: jet noise, duct
acoustics, turbomachinery noise, aircraft interior noise, airframe and
propulsive lift noise, and propeller and helicopter noise. It is noted
that the primary purpose of the workshops is to provide a forum
where new ideas and concepts can be openly discussed and
controversies freely debated. C.R.

A82-16092 # Infrared emissions from turbofans with high
aspect ratio nozzles. R. Decher {Washington, University, Seattle,
WA). Journal of Aircraft, vol. 18, Dec. 1981, p. 1025-1031. 12 refs.

A mixed flow turbofan is analyzed from the point of view of IR
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emission characteristics. A simple absorption coefficient model of
the core flow gas displays the potential effectiveness of high aspect
ratio nozzles as a variable in the design of aircraft engine installations
for low IR signature. The simplicity of the model described and the
limited view perspectives used to assess the signature restrict the
usefulness of the results to that of guiding preliminary design. In
general, more precise solutions are complex and depend on specifica-
tion of a relatively large number of independent variables to describe
the source - seeker geometry, weather, etc. The level of effort to
carry out more accurate analysis may be inconsistent with the
preliminary design process where simple criteria such as those
described may be sufficient to select the best of several candidate
designs. The influence of cycle parameters is assessed using an n-th
power dependence of radiation on temperature and a simple mixing
model to estimate the core length. The analysis shows that cycle
parameters which improve cycle efficiency and thus fuel consump-
tion also reduce IR emissions. Bypass ratio near unity gives low IR
signature for both optically thin and thick spectral regions. (Author)

A82-16093 # Symmetric flow characteristics of thin rectan-
gular wings. E. S. Larson (Flygtekniska Forsoksanstalten,-Stockholm,
Sweden). Journal of Aircraft, vol. 18, Dec. 1981, p. 1070, 1071. 7
refs. Research supported by the Defence Materiel Administration.
Semiempirical analytic expressions are presented which are
shown to contain in themselves Mach number influences that are in
very good agreement with the investigated panel method results for
M less than or equal to 1, the intended regime of application of the
equations. The differences between the equations and the theoretical
results are small and in fact only of minor significance when shortcut
evaluations are desired. It is noted, however, that a comparison with
relevant transonic experimental results, if such results existed, would
show an appreciable discrepancy in the transonic regime as a result of
the neglect of genuine transonic terms in the linearized theory. C.R.

A82-16135 # Aerospace highlights 1981. Astronautics and
Aeronautics, vol. 19, Dec. 1981, p. 24-34, 36-40, 42-108.

Topics such as air transportation systems, aeroacoustics, aero-
space power systems, aircraft design, interactive computer graphics,

and flight simulation are considered. Attention is also given to flight

mechanics, extendible exit cones, general aviation systems, LTA
vehicles, and testing programs. Plasma dynamics and lasers are
discussed, as are solid rockets, propellants, software systems, sensors,
marine technologies, and CAD/CAM. Finally, papers are presented
on terrestrial energy systems, structural dynamics, space sciences,
space structures, thermophysics, V/STOL aircraft, aerospace mainte-
nance, communications, economics, and electric propulsion, as well
as materials, management, and guidance and control. M.S.K.

A82-16143 Aircraft composite materials and structures. S.
J. Dastin (Grumman Aerospace Corp., Advanced Development
Section, Bethpage, NY). SAMPE Journal, vol. 17, Nov.-Dec. 1981, p.
10-15.

A ten year advanced composite aircraft structural history is
reviewed. Composite material development is traced from fiberglass
epoxy to mixed fiber polymer hybrids containing boron, graphite
and Keviar. Typical composites processing and tooling approaches
utilized in the industry is given along with technigues being
developed for high volume production. {Author)

AB2-16145 The well tempered transport aircraft engine
[The Sir Henry Royce Memorial Lecture/. J. G. Borger. Aeronautical
Journal, vol. 85, Nov. 1981, p, 395-413.

An historical account is presented of the development, over 45



A82-16147

years, of nine piston and eight turbofan and turbojet engines as
installed in 22 different transport aircraft. Attention is given to the
contribution of engine design to improvements in overall aircraft
performance, as highlighted by such contrasting figures as (1) the
600-800 hour overhaul periods considered acceptable during the
Second World War and the 10,000-hour periods typical of present
transport aircraft, and (2) the 150 mph speeds and 2400-mile ranges
of 84,000-Ib aircraft carrying 20 passengers by comparison to 550
mph, 4500-mile range figures for 800,000-Ib aircraft carrying 450
passengers. Performance figures are given for engines representative
of the state-of-the-art at pivotal points of engine and airframe design
development, 0.C.

AB82-16147 Digital active control system for load allevia-
tion for the Lockheed L-1011. G. E. Bendixen (Rockwell Interna-
tional Corp., Cedar Rapids, 1A), R, F. O’Connell, and C. D. Siegert
{Lockheed-California Co., Burbank, CA). Aeronautical Journal, vol.
85, Nov. 1981, p. 430-436. 5 refs.

A digital active control system (ACS) is described which is used
to reduce maneuver and gust loads in the extended-wing L-1011
TriStar, permitting improved aircraft performance with minimal wing
structure changes. Reliability requirements aimed at high system
availability are satisfied by means of a dual-dual, fail operational
system architecture in which each of the two ACS computers
contains two digital processors. The digital computer provides for
control of the aileron servos, self-test capability and redundancy
management. Attention is given the compatibility of automatic and

primary flight control systems, the digital sensor data transfer’

functions of the ACS computer and its Algol-like software configura-
tion, redundancy management, and servo and computer monitoring.
0.C.

AB2-16148 Scattering of sound by a vortex ring. T.
Kambe and U. M. Oo (Kyushu University, Fukuoka, Japan). Physical
Society of Japan, Journal, vol. 50, Oct. 1981, p. 3507-3516. 13 refs,
The scattering of a plane acoustic wave by a vortex ring is
analyzed in terms of the Lighthill theory of aerodynamic sound
generation. A formula for the scattered pressure is obtained from the
term representing the interaction of the sound wave with the flow in
the source terms of the inhomogeneous wave equation, and is applied
to the case of scattering by a circular vortex ring in translational
motion. Scattering amplitudes and cross sections are evaluated
numerically for the case of slow motion. The total scattering cross
section is found to depend not only on the wavelengths of the
incident wave, but on the Mach number and direction of a vortex
motion. A comparison reveals the scattering power of the vortex ring

to be small in relation to that of a solid sphere of the same size,
S.CS.

A82-16153 Effect of fleet sizc on estimates of safety
against airframe fatigue (Vliv velikosti flotily na odhad unavove
spolehlivosti draku letounu}. V. Nejedly. Zpravodaj VZLU, no. 3,
1981, p. 111-126. 22 refs. In Czech.

A method is proposed for determining the effect of fleet size on
the values of safety coefficients used for aircraft service life
estimation. The proposed theoretical solution is based on a statistical
analysis of the fatigue damage sequence. Results are presented in a
graphical form convenient for practical applications. V.L.

AB2-16164 The application of programmable pocket cal-
culators for computations during survey flights. H. C. Zorn (Inter-
national Institute for Aerial Survey and Earth Sciences, Enschede,
Netherlands). /TC Journal, no. 3, 1981, p. 308-333.

Computation during survey flights can be effectively achieved
using a programmable pocket calculator such as the Hewett-Packard
C41 model. Using this calculator, formulas and programs have been
developed for computing survey turns; wind star; heading and ground
speed, given wind vector and required course; pressure altitude
required to reach required true altitude; and true airspeed given
indicated airspeed, air temperature, and pressure altitude. Other
potential applications include the conversion of latitude and longi-
tude to UTM zone and coordinates, and great circle and loxodrome
computations, S.C.S.

A82-16172 Supersonic nozzles without shocks. M. Burnat
(Warszawa, Uniwersytet, Warsaw, Poland). Archiwum Mechaniki
Stosowanej, vo). 33, no. 1, 1981, p. 117-132, 7 refs.
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The Busemann hodograph technique is extended to three-
dimensional flows of ideal gases. By using the proposed method of
Bernoulli manifolds, it is shown that there exists a wide class of
nozzles which transform one uniform supersonic flow into another
one without shock. The present analysis can provide a basis for a
numerical method aimed at constructing nozzles with specified
characteristics. V.L.

AB2-16174 Improvement of the first-ply-failure strength
in laminates by using softening strips. C. T. Sun (Purdue University,
West Lafayette, IN} and P. M. Voit. Composites Technology Review,
vol. 3, Fall 1981, p. 109-113. U.S. Department of Transportation
Contract No. RC-92004.

Results of a study of softening strips for various laminates are
reported. Baseline systems, all graphite/epoxy laminates, were
subjected to stress analysis by means of a finite element program
using equivalent elastic constants, with a maximum stress criterion of
the first ply failure. Softening strips were added and the tests were
repeated. The strip reduced the stress concentration in notched
laminated composites and increased the load carrying capability for
the first ply failure. It is noted that stresses in individual plies must
be calculated to determine the ply failure strength, and also that the
width of the softening strip significantly affects the load-carrying
capability of laminates. The results are applicable to aircraft
structures with fastener holes subject to stress concentrations. M.S.K.

AB2-16178 The Federal Radionavigation Plan. W. K. May
(U.S. Coast Guard, Washington, DC). (Institute of Navigation,
Annual Meeting, Annapolis, MD, June 9-11, 1981.) Navigation, vol.
28, Fall 1981, p. 231-246.

Policies and plans for the U.S. radionavigation services which are
delineated by the Federal Radionavigation Plan are described. Areas
of authority and responsibility as well as management structure for
defining cost requirements and cost-effective operation are provided,
along with various navigation phases and current and future
requirements for each phase. Federally operated systems with a high
degree of common use, both military and civil, including Loran-A,
Loran-B, Omega, VOR, VOR/DME, VORTAC, TACAN, ILS, TRAN-
SIT, MLS, Radiobeacons, and the Navstar GPS are examined for a
suitable mix to satisfy user requirements, A preliminary recommen-
dation for the future navigation mix will be issued by the DOD/DOT
in 1983, and a decision at the national level will be forthcoming in
1986. It is noted that maritime navigation is tending toward a
minimum number of systems, while aviation has witnessed heavy
investments in VOR/DME. M.S.K.

A82-16187 Determination of the flammability characteris-
tics of aerospace hydraulic fluids. C. E. Snyder, Jr. (USAF, Materials
Laboratory, Wright-Patterson AFB, OH), A. A. Krawetz, and T.
Tovrog {Phoenix Chemical Laboratory, inc., Chicago, 1L). fAmerican
Society of Lubrication Engineers, Annual Meeting, 35th, Anaheim,
CA, May 5-8 1980.) Lubrication Engineering, vol. 37, Dec. 1981, p.
705-713; Discussion, p. 713, 714,

The hazards associated with the flammability characteristics of
aerospace hydraulic fluids are well known. In an effort to reduce
these hazards, commercial airlines converted to the use of a
phosphate-ester-based, fire-resistant hydraulic fluid with the advent
of jet aircraft in the early 1950s. More recently, some of the military
aircraft were converted 10 a compatible, synthetic-hydrocarbon-
based hydraulic fluid for the same reason. The flammability
characteristics of these and other aerospace hydraulic fluids and test
methods used to determine them are discussed. Since a deficiency
exists in the area of determination of the flame and/or fire-
propagation characteristics of fluids and lubricants, a new test
method was developed and is described. The degree of correlation of
the data from this test method with other flammability tests is
discussed. {Author)

AB2-16267 t An experimental study of the combustion of
liquid hydrocarbon fuel sprayed into a diffusion hydrogen-air jet
{Eksperimental’noe issledovanie goreniia zhidkogo uglevodorodnogo
topliva raspylennogo v diffuzionnom vodorodno-vozdushnom fa-
kete). lu. M. Annushkin and G. F. Maslov. Fizika Goreniia i Vzryva,
vol. 17, Sept.-Oct. 1981, p. 34-38. 7 refs. In Russian.

Simultaneous combustion of liquid hydrocarbon fuel and
gaseous hydrogen has been investigated experimentally using a



coaxial jet placed in an air stream along the central axis of a subsonic
wind tunnel of 160 mm diameter. It is shown that when the liquid
fuel is sprayed into the stream, stable combustion with moderate
flame lengths is achieved in a high-velocity air stream even at low
hydrogen concentrations. V.L.

A82-16289 t Mechanism for the elimination of instability in
a shimmy problem (Mekhanizm ustraneniia neustoichivosti v zadache
o shimmi). L. G. Lobas and N. V. Nikitina {Akademiia Nauk
Ukrainskoi SSR, Institut Mekhaniki, Kiev, Ukrainian SSR). Matema-
ticheskaia Fizika, no. 30, 1981, p. 24-28. In Russian.

A theoretical study is presented of a square-law damper suitable
for reducing the shimmy of a landing gear strut. Numerical
integration shows that the square-law damper leads to the stabiliza-
tion of self-oscillations, which are then reduced by dry friction. B.J.

AB2-16290 1 Self-oscillations of the front caster wheel strut
for a given track width under the assumption of the wheel drift
hypothesis (Avtokolebaniia orientiruiushcheisia stoiki shassi pri
nalichii vynosa kolesa v predpolozhenii gipotezy uvode). L. G. Lobas
{Akademiia Nauk Ukrainskoi SSR, Institut Mekhaniki, Kiev, Ukrai-
nian SSR). Matematicheskaia Fizika, no. 30, 1981, p. 28-34. In
Russian,

A theoretical analysis of the self-oscillations of a front caster
wheel strut is presented. The dependence of the limit-cycle ampli-
tude on the characteristics of a square-law damper connected in
parallel to the elastic element is determined. Numerical results are
presented on the occurrence of self-oscillations at velocities above
the critical one. B.J.

A82-16335 FILE-IB aircraft flight test program. H. M.
Thomas (Martin Marietta Aerospace, Denver, CO). In: Guidance and
control 1981; Proceedings of the Annual Rocky Mountain Guidance
and Control Conference, Keystone, CO, January 31-February 4,
1981. San Diego, CA, Univelt, Inc, 1981, p.
363-378. 5 refs. (AAS 81-041)

The Feature ldentification and Location Experiment (FILE-IB)
is an earth observation experiment, which was successfully flown on
the NASA CV-990 aircraft. The FILE-IB classifies earth scenes into
four categories: water, bare land, vegetation, and cloud/snow. The
FILE system consists of three major elements: electronics for
experiments control, sensors to provide multispectral image data, and
a buffer memory and magnetic tape recorder for data storage. The
sensors have two silicon-charged coupled device televisien cameras,
one for the 650 nanometer (VR) band, and the other for the 850
nanometer (MIR) band. The data, obtained during eight flight
missions over low altitude regions of the U.S. west coast, were
analyzed on both a micro and a macro scale: the micro scale analysis,
which concentrates on individual scenes, identifies specific classifica-
tion problems; the macro scale analysis, operating on the statistics
for the population of all the scenes, ensures that the algorithm

_performs well over a variety of scenes. e AR

A82-16404 # Direct approach to aerodynamic design prob-
lems. W. C. Chin. ASME, Transactions, Journal of Applied Me-
chanics, vol. 48, Dec. 1981, p. 721-726. 11 refs.

‘Direct’ small disturbance approaches to inviscid aerodynamic
‘inverse’ or ‘design’ problems in two- and three-dimensional subsonic,
supersonic, and transonic flow are presented which extend the

stream function method of Chin and Rizzetta {1979). The shape -

solutions generally involve nonlinear differential equations of mixed
type for scalar ‘streamiike’ functions. Dualities relating the analysis
problem for camber to the design problem for thickness and the
design problem for camber to the analysis problem for thickness are
given for planar flow; both closed trailing edges and cusped ones,
which are generally opened and which model the displacement
effects of viscous wakes, are treated. C.R.

A82-16417 # Resonant whirling of aircraft propeller-engine
systems. S. H. Crandall and J. Dugundji (MIT, Cambridge, MA).
ASME, Transactions, Journal of Applied Mechanics, vol. 48, Dec.
1981, p. 929-935. 5 refs.

At a critical speed, a light aircraft can experience severe
vibrations in steady flight in which the propeller blades vibrate at one
frequency while the engine block vibrates at a lower frequency. A
model is presented which explains this phenomenon. A three-bladed
propeller-engine system is considered to have six rigid-body degrees
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of freedom plus six blade vibration degrees of freedom. This system
is analyzed and simplified by introducing a constraint based on
observation of the flight phenomenon. Multiblade coordinates are
introduced and a linear eigenvalue problem is derived which describes
whirling motions of the engine coupled to progressive waves of blade
deformation which circle the propeller disk. These whirling motions
are excited by harmonics of the transverse forces on the engine due
to the explosive gas pressures in the cylinders. The effects of varying
the propelier blade pitch angle are studied and a high-speed
instability mechanism is examined. (Author)

AB82-16428 ¥ Cavitation inception in spool valves. C. S.
Martin (Gecrgia Institute of Technology, Atlanta, GA), H. Medlarz
{Karlsruhe, Universitat, Karlsruhe, West Germany), D. C. Wiggert
(Michigan State University, East Lansing, Mt), and C. Brennen
(California Institute of Technology, Pasadena, CA). ASME, Trans-
actions, Journal of Fluids Engineering, vol. 103, Dec. 1981, p.
564-575; Discussion, p. 575, 6576. 40 refs. Contract No.
F33615-77-C-2036.

Cavitation has been investigated in directional control valves in
order to identify damage mechanisms characteristic of components
of aircraft hydraulic systems. Tests have been conducted in a
representative metal spool valve and in a model three times larger.
Data taken under noncavitating conditions with both valves showed
that the position of the high-velocity annular jet shifts orientation,
depending upon valve opening and Reynolds number. By means of
high-frequency response pressure transducers strategically placed in
the valve chamber cavitation could be sensed by the correlation of
noise with a cavitation index. The onset of cavitation can be detected
by comparing energy spectra for a fixed valve opening and a constant
discharge. Another sensitive indicator of cavitation inception is the
ratio of cavitating to noncavitating spectral densities. The incipient
cavitation number as defined in this investigation is correlated with
the Reynolds number for both valves. {Author)

A82-16432 # Aerodynamic effects of shape, camber, pitch,
and ground proximity on idealized ground-vehicle bodies. A. R.
George (Cornell University, lIthaca, NY). ASME, Transactions,
Journal of Fluids Engineering, vol. 103, Dec. 1981, p. 631-637;
Discussion, p. 637, 638. 17 refs.

A82-16456 Applications for Nonweiler Waverider space-
craft. D. Lunan. British [Interplanetary Society, Journal (Space
Chronicle), vol. 35, Jan, 1982, p. 45-47. 11 refs.

The use of the Waverider concept for an atmospheric entry'
vehicle is discussed. The Waverider has a flat upper surface, a straight
leading edge, and anhedral 'V’ shaped wings. Entering an atmosphere
at near-orbital speed, the craft would fly with nose-up at a high angle
of incidence, riding a plasma shock wave, heating to an equilibrium
temperature of 1500 C, and offer the opportunity for a low-speed
landing at a wider choice of sites than the Shuttle. The flat upper

surface protects-against radio black-out-and can be used: as a platform---

for planetary exploration instruments. Martian aerographic, and
Venus and Jupiter missions are examined, noting that the Waverider
would probably never land on Venus and Jupiter due to its
aerodynamic characteristics and the densities and wind speeds of the
two planets” atmospheies. The use of mass-driver launched Wave-
riders to deliver raw materials directly from the moon to earth is also
explored. D.H.K.

A82-16557 Managemant of a large avionics project. H. R.
Sandilands (Marconi Avionics, Ltd., Hemel Hempstead, Herts,,
England) and B. Taylor {Marconi Avionics, Ltd., St. Albans, Herts.,
England). /EE Proceedings, Part F - Communications, Radar and
Signal Processing, vol. 128, pt. F, no. 7, Dec. 1981, p. 408-411.

The management of a major avionics project is discussed, using
as an example the Airborne Early Warning Nimrod Mission System
Avionics project, sponsored by the UK Ministry of Defense. A
multilayer project family tree is outlined; this family tree structure is
the basis for the identification and interrelation of all the elemental
and incremental tasks which must be performed to implement the
project. It serves to allocate managerial responsibility for conduct
and achievement on a direct, one-to-one basis. It is fundamental to
all management and control activities, such as cost and timescale
estimation and attribution, preparation of program networks, identi-
fication of milestones and key events, allocation of resources,
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preparation of management information, as well as progress, cost and
performance reporting. It may even play a future role in forming the
contract with the customer. J.F.

A82-16558 Special problems associated with aircraft
radomes. D. A. Conti (British Aerospace Public, Ltd., Co., Dynamics
Group, Stevenage, Herts., England). /EE Proceedings, Part F -
Communications, Radar and Signal Processing, vol. 128, pt. F, no. 7,
Dec. 1981, p. 412-418. 13 refs.

The paper discusses the design and manufacturing aspects of
nose radomes for high-speed aircraft. Aircraft radomes are an
acceptable comprise of the conflict between the electrical, structural,
environmental and aerodynamic requirements. The paper reviews the
requirements placed on the design and summarizes the basic radome
design and construction methods, as applied in current radome
technology, concluding with an examination of the shortcomings of
existing radomes and an indication of possible solutions to current
problems. {Author)

A82-16559 Advanced cockpit for tactical aircraft. G. Roe
(British Aerospace Public, Ltd., Co., Aircraft Group, Brough,
Humberside, England). /EE Proceedings, Part F - Communications,
Radar and Signal Processing, vol. 128, pt. F, no. 7, Dec. 1981, p.
419-426. 8 refs.

The progressive development of aircraft systems and changes in
their requirements over the past 20 years are shown to have affected
the cockpit of the Harrier aircraft. Several mature technologies, as
well as several which are likely to mature within the next ten vears
are described. Ways in which these technologies may be used to
redesign an all-electronic cockpit, while still meeting the pilot’s basic
need to remain in overall control of the aircraft and its system, are
discussed. A final advanced cockpit design is offered: it consists of a
side-mounted flight controller and sliding-throttle arrangement, with
the appropriate- controls and switches to facilitate a hands-on-
throttle-and-stick operation. All once-aflight-type switches are locat-
ed on the right console, reducing hands-off stick operation, while all
major system panels are located on the left console. When possible,
all controls are located on a priority and frequency-of-use basis. J.F.

A82-16560 Techniques for overhead-wire detection. K. E,
Potter (Royal Signals and Radar Establishment, Malvern, Worcs.,
England). /EE Proceedings, Part F - Communications, Radar and
Signal Processing, vol. 128, pt. F, no. 7, Dec. 1981, p. 427-432.

The paper describes three wire detection techniques. A
millimetre-wave pulsed radar system operating on the grating returns
from wires with a regular mechanical structure is discussed. Experi-
mental evidence at 35 GHz proves the operational philosophy of the
system and suggests that higher frequencies would produce more
successful results. A passive 50 Hz system operating on the magnetic
flux produced by live overhead power cables is shown to be capable
of indicating the presence and direction of such wires at ranges in
excess of 500 m, Finally, a CO2 puised laser radar is discussed
together with a processing algorithm to highlight wire presence. It is
shown that identification of a 1/8 in. diameter wire at 200 m range
and in a visibility of 200 m is possible using only 4 W of laser power.

(Author)

A82-16561 Trends in maintainability and reliability of
avionics systems with particular reference to DCAD Technical
Publication 1/77. A. F. Loy {(Ministry of Defence /Procurement
Executive/, London, England). /EE Proceedings, Part F - Com-
munjcations, Radar and Signal Processing, vol. 128, pt. F, no. 7, Dec.
1981, p. 433-439. 6 refs.

The procurement situation with respect to reliability and
maintainability (R&M), prior to the DCAD Technical Publication
1/77 (1978), is reviewed first. The general contents of the document
and the translation of the document’s principles into a form suitable
for contracts are then discussed. Application of the publication is
outlined, and an indication is given of the direction R&M activity
should proceed in order to meet the challenges of future systems.
Particular attention is given to the reliability parameter, which has
presented a more serious problem during the design, development,
and production phases. J.F.

A82-16562 Head-up displays - The integrity of flight
information. L. L. Dopping-Hepenstal {British Aerospace Public,
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Ltd., Co., Aircraft Group, Kingston-upon-Thames, Surrey, England).
{EE Proceedings, Part F - Communications, Radar and Signal
Processing, vol. 128, pt. F, no. 7, Dec. 1981, p. 440-442,

Single-pilot military aircraft are usually designed with head-up
displays (HUD}, which enhance the safe operational flight envelope
and the flexibility of weapons delivery. The shortcomings of the
self-monitoring circuits in these HUD systems require the pilot to
continually crosscheck the display with the conventional head-down
instruments. A fully integrated approach to the system design is
required which would tackle the subject as a whole, and not as a set
of individual equipment-related problems. Sensor redundancy is the
most straightforward way to improve system integrity, but is likely
to have the highest cost, weight, and installation penalty. A general
solution will probably not be found, since each aircraft system will
have to be studied with respect to its equipment fit, as well as its
operational task and environment. J.F.

A82-16563 VOR waveform synthesis and calibration. R.
W. White, R. N. Clarke, and R. W. Yell (National Physical
Laboratory, Teddington, Middx., England). /EE Proceedings, Part F -
Communications, Radar and Signal Processing, vol. 128, pt. F, no. 7,
Dec. 1981, p. 443-450. 9 refs.

The development and assessment of two standard VHF omni-
range radial systems (VOR} waveform synthesizers and a VOR
waveform decoder are considered. The synthesizers are designed to
regenerate waveforms for calibrating aircraft receivers on the ground.
One synthesizer, a computer-controlled system, is excellent for
producing imperfect waveforms; the second synthesizer standard is a
compact portable unit suitable for field system testing and standards
dissemination. The decoder design is based on digital sampling and
storage of one cycle of the composite audio waveform; the data is
then Fourier transformed and analyzed to determine the FM depth
and the differential phase of the two 30 Hz modulating signals, the
VOR bearing angle. The standard synthesizer and decoder standards
have demonstrated uncertainties not exceeding the 95% confidence
level, The sensitivity of the detection method to digitization
uncertainties, asynchronism between decoder and generator, anhar-
monic 9.96 kHz subcarriers, and random amplitude and phase noise
is also investigated. J.F.

A82-16564 Design and performance of airborne radomes -
A review. G. A. E. Crone (ESA, European Space Research and
Technology Centre, Noordwijk, Netherlands), A. W. Rudge (ERA
Technology, Ltd., Leatherhead, Surrey, England}, and G. N. Taylor
(Royal Signals and Radar Establishment, Malvern, Worcs., England).
IEE Proceedings, Part F - Communications, Radar and Signal
Processing, vol. 128, pt. F, no. 7, Dec. 1981, p. 451-464. 68 refs.
Radomes for airborne amplification can be classified as either
(1) large aircraft radomes of the nose-cone or under-fuselage type,
{2) small aircraft radomes flush-mounted to the airframe, or {3)
missile radomes. The geometry of the radome often leads to severe
degradation of the electrical performance of any enclosed antenna.
The requirement for a good aerodynamic shape is shown to influence
the electromagnetic design of the radome, and the choice of
dielectric materials is limited by the needs for structural strength,
low weight, thermal stability, and rain erosion resistance. The
radome performance may also be compromised by the scattering of
electromagnetic waves from metallic pilot tubes and lightning
protection strips outside the radome, as well as dielectric pressure
tubes within it. The electromagnetic design of the three types of
radomes are reviewed, sources of degradation of the enclosed
antenna radiation pattern are examined, and the design requirements
of the radomes, with respect to their operational environment, are
discussed. J.F.

A82-16692 A method for predicting the lifetime of gas
turbine blades. H. Policella and J.-P. Culié (ONERA, Chatiilon-
sous-Bagneux, Hauts-de-Seine, France). Fatigue of Engineering Mate-
rials and Structures, vol. 4, no. 2, 1981, p. 157-172. 17 refs.

The article describes a method developed at ONERA for
predicting the lifetime of gas turbine blades. This method makes use
of non-linear viscoplastic constitutive laws, the problem being solved
from a plane cross section assumption and through a time-step
linearization. The initiation of the first macroscopic crack is
calculated from a stabilized cycle condition. A blade test rig has been



developed for checking the method under load and temperature
conditions that are as close as possible to operational ones. The
results of two series of test on convenction cooled IN100 blades
prove the method to be acceptable to design engineers. (Author)

AB2-16734 Technologicat innovation for success - Liquid
hydrogen propulsion. J. L. Sloop {International Consultants on
Energy Systems, Bethesda, MD). in: Between Sputnik and the
Shuttle - New perspectives on American astronautics.

San Diego, CA, Univelt, Inc., 1981, p. 225-239. 23
refs,

Hydrogen produces the highest exhaust velocity of all chemical
fuels, thus producing the highest rocket velocities, but also has a low
density, only one-quarter that of water. The development of
hydrogen as a rocket fuel was begun in the early 1900s, though
experiments were few due to the difficulty of obtaining liquid
hydrogen. Para- and orthohydrogen were discovered in 1926, and
catalysts to prevent the natural conversion of para to ortho, which
tended to boil away liquefied hydrogen, were invented in the 1950s.
Rocket testing using liquid hydrogen began in the 1940s, and the
demand for liquid hydrogen increased for testing of thermonuclear
weapons, although the supply of- LH did not grow until the
possibility for its use as a fuel for high altitude reconnaissance planes
was investigated. Once NASA was created, the progress of an LH
fueled stage for the Atlas rocket accelerated LH research, and led to
NASA control of the development of the Saturn CV launch vehicle.
An alternative use of liquid hydrogen as an automotive fuel is
indicated. . M.S.K.

A82-16746 Noise control measures in the new Singapore
International Airport. R. B. W. Heng (National University of
Singapore, Kent Ridge, Singapore). Applied Acoustics, vol. 14,
Nov.-Dec. 1981, p. 439-453. 9 refs.

Noise control designs for the passenger terminal building of the
Singapore [nternational Airport are discussed. Three internal noise
level areas were defined: noncritical public areas, general office areas,
and conference rooms and the VIP lounge. Overall facade sound
insulation comprised 27 mm of laminated glass. Rockwool blankets
and perforated metal sheets were used in ceilings to lower reverbera-
tion levels in public areas. All contracted components were labora-
tory tested ‘as a quality control procedure. Sound insulation
requirements ranged from 32-45 dB, including doors, and an
articulation loss level of 20% was set as a maximum for the
distributed speaker public address system. M.S.K.

A82-16800 Grumman Tomcat - In a class of its own. R. M.
Braybrook. Air International, vol. 22, Jan. 1982, p. 23-30.

Design, performance, and operational features of the F-14A
Tomcat fighter are discussed. The validity of the variable geometry
wings was established by NASA in wind tunnel tests which defined
hinge points far enough away from the fuselage to stabilize the
aerodynamic center.in its. rearward movement during a swept back
mode. The Tomcat has a maximum mission weight of 70,426 Ib with
six Phoenix missiles, a maximum speed over Mach 2, can take off in
1300 ft, and land at 122 kt in 2500 ft. The wings sweep from 20-68
deg, roll is provided by differential tailplane movements, and the
plane flies with no angle-of-attack restrictions. The weapons and
target detection systems are described, noting the presence of an IR
sensor to offset radar deficiencies in a jamming environment. Future
versions of the F-14 will feature television for long range visual target
identification, an improved Phoenix missile with longer range and
better target resolution in a cluttered environment, and an expanded
computer radar memory. M.S.K.

AB82-16901 # Experience with high performance V/STOL
fighter projects at MBB. F. Aulehla and G. K. Kissel {Messerschmitt-
Boélkow-Blohm GmbH, Munich, West Germany). American Institute
of Aeronautics and Astronautics and NASA Ames Research Center,
V/STOL Conference, Palo Alto, CA, Dec. 7-9, 1981, AIAA Paper
81-2614.16 p. 9 refs,

Flight control systems and aerodynamic aspects of experimental
V/STOL aircraft are discussed. The VJ 101 C featured tilting engines
for increased thrust, reheat for takeoff, simple translation, trianghlar
decentratization of the engines for thrust modulation, and moderate
ground effects. Two experimental aircraft were built, with and
without reheat, capable of Mach 2 and Mach 1.04, respectively. The
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mechanical flight control system and tests are outlined, both for
hover rig and flight configurations. Ground suction, acoustic and
thermal loading, sodium silicate coatings to avoid ground corrosion,
and recirculation are considered. Results of the follow-on project to
the VJ 101 C, the AVS, which was developed by NASA, are
reviewed, and it is noted that trends toward thrust-to-weight ratios
exceeding one, in concert with low wing loading, favor the
development of V/STOL aircraft. M.S.K.

AB82-16902 * # A summary of V/STOL inlet analysis methods.
D. P. Hwang and J. H. Diedrich (NASA, Lewis Research Center,
Cleveland, OH). American Institute of Aeronautics and Astronautics
and NASA Ames Research Center, V/STOL Conference, Palo Alto,
CA, Dec. 7-9, 1981, AIAA Paper 81-2628. 8 p. 21 refs.

Methods to analyze the aerodynamic performance of V/STOL
inlets at the NASA Lewis Research Center are discussed with
emphasis on recent extensions and applications. Methods include the
specification of the Kutta condition for a slotted inlet, the
calculation of suction and tangential blowing for boundary layer
control, and the analysis of auxiliary inlet geometries at angles of
attack. An optimum diffuser velocity distribution is also developed,
which can result in the shortest no-boundary layer control inlet and
the lowest loss for the required amount of diffusion. D.L.G.

AB82-16903 # Development and validation of the V/STOL
aerodynamics and stability and control manual. C. Henderson and M.
M. Walters (U.S. Naval Material Command, Naval Air Development
Center, Warminster, PA). American Institute of Aeronautics and
Astronautics and NASA Ames Research Center, V/STOL Con-
ference, Palo Alto, CA, Dec. 7-9, 1981, AIAA Paper 81-2611.8p. 13
refs.

A V/STOL Aerodynamics and Stability and Control Manual was
developed to provide prediction methods which are applicable to a
wide range of V/STOL configurations in hover and transition flight,
in and out of ground effect. Propulsion-induced effects have been
combined with unpowered aerodynamics in a buildup of total forces
and moments for the jet-lift concept, so that total aerodynamics can
be used to predict aircraft stability, control, and flying qualities
characteristics. Results of longitudinal aerodynamic predictions have
been compared with test data, and indicate that the methods are fast,
inexpensive, and within the desired accuracy for the objective
preliminary design stage. D.L.G.

A82-16904 # A summary of jet-impingement studies at
McDonnell Douglas Research Laboratories. W. W. Bower, K. R.
Saripalli, and R. K. Agarwal (McDonnell Douglas Research Labora-
tories, St. Louis, MO). American Institute of Aeronautics and
Astronautics and NASA Ames Research Center, V/STOL Con-
ference, Palo Alto, CA, Dec. 7-9, 1981, AIAA Paper 81-2613. 13 p.
12 refs. Contracts No. NOO0O14-76-C-0494; No. NO0O14-79-C-0635.

It has been the primary objective of the considered studies to
determine and describe; ‘through calculation, measurement, and
visualization of the flowfields, the basic character of isolated and
interacting impinging jets. The secondary objective has been to
provide computed and experimental flow properties which can be
used in the development and verification of empirically based
prediction methodologies for complete aircraft configurations. The
studies have resulted in the solution of the Reynolds-averaged
Navier-Stokes and Jones-Launder turbulence model equations for
two- and three-dimensional configurations and in the acquisition of
an extensive data base and flow-visualization photographs for these
configurations. G.R.

A82-16905 # An investigation of the use of a propulsive
wing/canard concept for improved maneuvering. V. R. Stewart
{Rockwell International Corp., Columbus, OH). American Institute
of Aeronautics and Astronautics and NASA Ames Research Center,
V/STOL Conference, Palo Alto, CA, Dec. 7-9, 1981, AIAA Paper
81-2622. 8 p.

The propulsive wing concept is an extension of the flap
boundary layer control utilized on several aircraft configurations.
Several studies have been made regarding the benefits of the
propulsive wing in STOL operation. However, the propulsive
wing/canard provides performance benefits also in areas other than
STOL. It is expected to improve the maneuvering capability by
providing reduced drag at high lift coefficients without appreciably
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affecting the low lift drag. An increase in the buffet free load factor
can also be expected with the blown wing and canard. Attention is
given to a program to investigate the wing/canard at maneuvering
conditions, and tests at ranges of blowing coefficients equivalent to
STOL operation. G.R.

AB2-16906 # Advanced technology airfoil development for
the XV-15 tilt-rotor vehicle. J. C. Narramore (Bell Helicopter
Textron, Fort Worth, TX). American Institute of Aeronautics and
Astronautics and NASA Ames Research Center, V/STOL Con-
ference, Palo Alto, CA, Dec. 7-9, 1981, AIAA Paper 81-2623. 10 p.
15 refs.

Advances in the state-of-the-art of aerodynamics, dynamics, and
structures suggest that the flight envelope of the tilt-rotor VTOL
vehicle XV-15 can be expanded by an improved rotor biade design. A
description is presented of an intensive airfoil development study
which has been conducted in connection with the conceived
possibilities. State-of-the-art design techniques were used to produce
the new sections, and a wind tunnel ‘fly-off’ between the best airfoils
was held. Advanced technology airfoils demonstrated significant
improvements in aerodynamic characteristics compared to existing
XV-15 blade airfoils. G.R.

A82-16907 * # Ground test of a large scale ‘D’ vented thrust
deflecting nozzle. E. W. Rosenberg (McDonnell Aircraft Co., St.
Louis, MO) and R. 8. Christiansen (NASA, Ames Research Center,
Moffett Field, CA). American Institute of Aeronautics and Astro-
nautics and NASA Ames Research Center, V/STOL Conference, Palo
Alto, CA, Dec. 7-9, 1981, AIAA Paper 81-2630. 10 p.

Future V/STOL aircraft will require efficient techniques for
changing the thrust vector from the vertical direction for VTOL
operation to the horizonta! direction for conventional flight. Most
V/STOL concepts utilize thrust vectoring nozzles to provide this
variation in the thrust vector direction. An experimental test
program was initiated to demonstrate the capabilities of a large scale
‘D’ vented thrust deflecting system coupled with a high bypass ratio
turbofan engine. Data were obtained for a ‘D’ vented nozzle
mounted behind a YTF-34-F5 turbofan engine. Preliminary data are
presented for a wariety of test conditions. Attention is given to
aspects of ‘D’ vented nozzle design, the test apparatus, engine-nozzle
compatibility, exit area variation, longitudinal vectoring per-
formance, nozzle temperature distribution, and large scale - small
scale comparisons. G.R.

A82-16908 # NASA V/STOL Propulsion Control Analysis -
Phase | and Il program status. R. J. Miller, S. P. Roth, and W. B. Kerr
{United Technologies Corp., Government Products Div., West Paim
Beach, FL). American Institute of Aeronautics and Astronautics and
NASA Ames Research Center, V/STOL Conference, Palo Alto, CA,
Dec. 7-9, 1981, AIAA Paper 81-2632. 11 p.

NASA-Lewis Research Center initiated the V/STOL Propulsion
Control Analysis Program in 1979 in order to take advantage of
advanced electronic control technology for the next generation of
V/STOL aircraft. The rationale, methods, and criteria developed
during Phase | and Phase |l of the program are discussed first. The
development of an integrated flight and propulsion control system is
then described. Most V/STOL aircraft under consideration depend
on reaction thrusters or separate lift engines for attitude control and
on engine thrust variations for height control. S/CTOL aircraft
vector-thrust for pitch control during low speed operation. The
baseline propulsion control system provides a thrust level response of
10 rad/sec and a vectoring response of 22 rad/sec. The requirements
of the control components include: (1) redundant electronic control
computers with ‘minimum software and 100% Fault Coverage; (2)
prime reliable electromechanical actuator interfaces; {3) miniature,
digitally compatible sensors with easily detected failure modes; and
{4) dual element, fail operational fuel pumps. J.F.

A82-16909 * # V/STOL propulsion control technology. H.
Brown {General Electric Co., Cincinnati, OH). American Institute of
Aeronautics and Astronautics and NASA Ames Research Center,
V/STOL Conference, Palo Afto, CA, Dec. 7-9, 1981, AIAA Paper
81-2634. 10 p. Contract No. NAS3-22057.

Results of a NASA sponsored study of V/STOL Propulsion
Control Analysis are presented. The study involved propulsion
control requirements, design concepts and procedures, and control

108

designs for supersonic V/STOL. A variable cycle engine with a
remote augmented lift system was used as a basis for establishing
typical operating requirements and control concepts, and a nonlinear
engine model was developed for control development as a precursor
to a real-time simulation capability. A simplified aircraft model was
also used to investigate transition requirements, and a long-range
technology plan was developed to define subsequent program
requirements for achieving a real-time piloted simulation capability.

D.L.G.

A82-16910 * # Piloted simulation of hover and transition of a
vertical attitude takeoff and landing aircraft. G. C. Hill (NASA, Ames
Research Center, Moffett Field, CA). American Institute of Aero-
nautics and Astronautics and NASA Ames Research Center, V/STOL
Conference, Palo Alto, CA, Dec. 7-9, 1981, AIAA Paper 81-2636. 8
p. 9 refs.:

Piloted simulation studies of candidate control systems for
VATOL. aircraft were conducted on a six degree of freedom
simulator. Hover and transitions from, wing-born to hovering flight
were performed, with and without turbulence, on a representative
high performance fighter configuration. Deflection of the rear engine
nozzle provided pitch and yaw control moments in concert with
reaction controls for roll. Unique motion cues in hover result from
the vertical displacement of the cockpit and the thrust vectoring
nozzles. Abundant control power available with moderate engine
nozzle deflection combined with rate feedback for stability augmen-
tation provided very satisfactory control. (Author)

A82-16911 * # Thrust reversing effects on twin-engine aircraft
having nonaxisymmetric nozzles. F. J. Capone, R. J. Re, and E. A.
Bare (NASA, Langley Research Center, Transonic Aerodynamics
Div., Hampton, VA). American Institute of Aeronautics and Astro-
nautics and NASA Ames Research Center, V/STOL Canference, Palo
Alto, CA, Dec. 7-9, 1981, AIAA Paper 81-2639. 15 p. 21 refs, .

The effects of thrust reversing on stability, control and vertical
tail loads of advanced fighter aircraft are reviewed. Several static test
stand and wind tunnel investigations of nonaxisymmetric nozzles
with integral thrust reversers are presented, and it is found that base
drag on the aft face of reverser panels of blockers provides a
significant contribution to in-flight thrust reverser performance. The
location of tail surfaces relative to the thrust reverser has significant
impact on control surface effectiveness, and depending on thrust
reverser location, large vertical tail side force can result from the use
of in-flight thrust reversers. It is concluded that highly effective
nonaxisymmetric nozzle reversers can be designed to achieve a 50%
static reverse thrust. D.L.G.

A82-16912 ¥# Greenlandair VTOL transportation study. R.
R. Reber (Bell Helicopter Textron, Fort Worth, TX). American
Institute of Aeronautics and Astronautics and NASA Ames Research
Center, VV/STOL Conference, Palo Alto, CA, Dec. 7-9, 1981, AIAA
Paper 81-2642. 6 p.

An operational and economic analysis was conducted on
Greenlandair, a large helicopter commuter operation. Results indi-
cate that the airline could realize a significant increase in available
seat miles with a decrease in total cost by replacing the fleet of
helicopters and fixed-wing aircraft with Tiltrotors. The Tiltrotor can
fly 2.5 times faster than the helicopters, and 25% faster than the
presently used turboprop aicraft. Fuel consumption could be
reduced by one half, and with additional savings on maintenance,
crew costs, and ground support costs, plus expanded flight schedules,
the airline could achieve a net yearly savings of over 2 million dollars.

D.L.G.

AB82-16913 # V/STOL status from the engine technology
viewpoint. G, M. Lewis and W. J. Lewis {Rolls-Royce, Ltd., Bristol,
England). American Institute of Aeronautics and Astronautics and
NASA Ames Research Center, V/STOL Conference, Palo Alto, CA,
Dec. 7-9, 1981, AIAA Paper 81-2648. 10 p.

Directions for designs and powerplant configurations for

~ V/STOL aircraft are explored. The Harrier is the only V/STOL

aircraft in service, having performed for over 12 yr. Rolls-Royce has
studied engines with powered lift separation from forward pro-
pulsion, and engines with composite lift/propulsion modes, resulting
in concentration on vectored thrust using rotating or deflected
nozzles. The necessity for higher combat performance creates a need
for higher specific thrust for supersonic flight {Mach 2), which is



achievable with plenum chamber burning. The core flows are
exhausted through separate nozzie systems for independent control.
Intake in a V/STOL follows a short path and results in nonuniform
flow, and testing is described to account for the effects of
nonuniform static pressures and temperatures, M.S.K.

A82-16914 * # Helical helicopter approaches with microwave
landing system guidance. L. A. McGee, J. D. Foster, and D. C. Dugan
(NASA, Ames Research Center, Moffett Field, CA). American
Institute of Aeronautics and Astronautics and NASA Ames Research
Center, V/STOL Conference, Palo Alto, CA, Dec. 7-9, 1981, AIAA
Paper 81-2654. 13 p. 8 refs,

It is desirable that the landing approach of helicopters and
V/STOL aircraft into a congested airport equipped with a microwave
landing system (MLS) can take place essentially independent of
CTOL traffic. The helical approach has been proposed as one way to
provide aircraft separation while requiring minimum airspace. A
helical descent makes it possible for the helicopter to lose altitude in
a confined airspace without descending along an excessively steep
glide slope. This avoids helicopter handling problems which occur at
slow airspeeds. Preliminary flight-test data are presented regarding
the operational feasibility of the helical approach under IFR
conditions where the primary guidance information is from an MLS.

G.R.

A82-16915 # Maintenance problems associated with the
operation of the F402 /Pegasus/ engine in the AV-8A [Harrier/
aircraft. C. W. Stanley and W. E. Hood (U.S. Navy, Cherry Point,
NC). American Institute of Aeronautics and Astronautics and NASA
Ames Research Center, V/STOL Conference, Palo Alto, CA, Dec.
7-9, 1981, AIAA Paper 81-2656. 8 p.

The U.S. Marine Corp (USMC) has been operating the only
V/STOL attack aircraft in the western world since 1971. Some of the
maintenance problems experienced are related to the unique
V/STOL design criteria of the Pegasus engine. However, the major
part of the required maintenance effort is found to involve the more
conventional engine problems. A description of the aircraft engine is
provided and the problems resulting from V/STOL design demands
are examined. Attention is given to the fuel system control, the
engine air bleed, foreign object damage to the hp compressor, and
the engine exhaust system. G.R.

A82-16916 # A low cost maritime control aircraft-ship-
weapons system. H. Fluk (U.S. Naval Air Engineering Center,
Lakehurst, NJ). American Institute of Aeronautics and Astronautics
and NASA Ames Research Center, V/STOL Conference, Palo Alto,
CA, Dec. 7-9, 1981, AIAA Paper 87-2660. 10 p. 7 refs.

it is pointed out that the long-range antiship standoff missile is
emerging as the foremost threat on the seas. Delivered by high speed
bombers, surface ships, and submarines, a missile attack can be
mounted against selected targets from any point on the compass. An
investigation is conducted regarding the configuration of a system
which could most efficiently identify and destroy standoff threats
before they launch their weapons. It is found that by using ships for
carrying and launching missiles, and employing aircraft with a
powerful radar only for search and missile directing operations,
aircraft cost and weight can be greatly reduced. The employment of
V/STOL aircraft in preference to other types of aircraft makes it
possible to use ships of smaller size for carrying the aircraft.
However, in order to obtain an all-weather operational capability for
the system, ships are selected which are still big enough to display
the required stability in heavy seas. G.R.

A82-16917 # Type ‘A’ V/STOL - One aircraft for all support
missions. W. H. Adelt (McDonnell Aircraft Co., St. Louis, MO).
American Institute of Aeronautics and Astronautics and NASA Ames
Research Center, V/STOL Conference, Palo Alto, CA, Dec. 7-9,
1981, AIAA Paper 81-2661. 14 p. 5 refs,

An investigation is conducted regarding the feasibility of
developing a single support aircraft type for the Navy, taking into
account the current naval inventory of utility aircraft types. Support
mission characteristics are examined, giving attention to antisub-
marine warfare, airborne early warning, marine assault, carrier on
board delivery/vertical on board delivery, the aerial tanker mission,
long-range rescue, surface attack, and aspects of combat, search, and
rescue. With the aid of a sample design for a V/STOL aircraft with a
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medium disc loading lift system it is demonstrated that it is now
possible to design an aircraft which, with minor modifications, can
meet the wide variety of support missions. G.R.

AB2-16972 # Airbus - Perspectives for the future (Airbus -
Perspectivas para el futuro). K. Schleicher Tafel (Construcciones
Aeronauticas, S.A., Madrid, Spain). IAA/Ingenieria Aerondutica y
Astronautica, vol. 33, Nov. 1981, p. 5-16. in Spanish.

The derivation of future commercial aircraft in the 150-300 seat
range from the A-300 and A-310 design, according to a staged
program of development and technology transfer, is described. After
brief consideration of the distribution of program responsibilities
among the members of the Airbus consortium, and the derivation of
the A-310 from the A-300, attention is given to the features of the
A-300-600 series aircraft, which incorporates and A-310 rear fuselage
and will replace the A-300 toward the end of 1984. Also considered
are {1} the longterm replacements of the A-300 and A-310, the
twin-aisle TA-9 and TA-11, respectively, and {2) the single- aisle
A-320, which is to be a new design for the short-range market and
the precursor of a new family of aircraft in the 125-175 seat range.
The A-320 is compared to the 737, DC9 and 757 aircraft. O.C.

AB82-16973 # The justification of the need for ILS by means
of cost/benefit methods (Justificacion de la necesidad de un ils
mediante tecnicas costo/beneficio). E. Lallemand Abella. /AA/
Ingenieria Aerondutica y Astrondutica, vol, 33, Nov. 1981, p. 33-36.
In Spanish,

FAA criteria for the establishment of an Instrument Landing
System (ILS) at a given airport have been applied since 1977 in light
of cost/benefit studies. The criteria apply to airports with regular jet
aircraft traffic which are open to use by general aviation aircraft, and
are applicable to other airports in which {1} the number of vearly
landing approaches under instrument-only control is greater than a
minimum figure and (2} the cost/benfit ratio is better than unity.
Attention is given to benefits both annually and in the long term, as
well as investment and operating costs. Benefits are defined in terms
of regularity of operations and the statistical reduction of accident
rates. O.C.

A82-17116 1 A method for locating aircraft wing damage by
nonlinear vibration analysis (Ob odnom metode poiska poverzhdeniia
kryla samoleta, osnovannom na analize ego nelineinykh kolebanii). S.
L. Tsyfanskii, V. M. Ozhiganov, A. B. Milov, and lu. N. Nevskii.
Voprosy Dinamiki i Prochnosti, no. 39, 1981, p. 3-10. 7 refs. In
Russian.

A procedure is proposed for the electrical modeling of the
vibrations of a spar wing with a crack. A diagnostic technigue based
on the spectral analysis of ultraharmonic vibrations is described. V.L.
A82-17124 Some aerodynamic aspects of hang gliding. A.
deavour, vol. 5, no. 4, 1981, p. 152-157.

Hang gliding began with experiments for spacecraft return to
earth using delta wings for gliding. Manipulation of the steering bar
on modern hang gliders is outlined, along with the high-strength,
light-weight construction. The pointed nose of early gliders is
actually suitable only for supersonic craft, and led to the addition of
a permanently adjusted elevator to eliminate flap induced dive. Hang
glider wings have a lift coefficient of one, a glide angle of 1:10, and a
sink ratio of 0.9 m/sec. A progression toward elliptical wings is
noted, and designs for semi-rigid and powered gliders are discussed.
The addition of a motor leads to s:iability and thrust axis
considerations as well as weight penalties and greater induced drag.
Finally, ultralights are mentioned, including the canard and the solar
powered aircraft, M.S.K.

A82-17135 Design procedures for compressor blades { Ent-
wurfsverfahren fiir Verdichterschaufeln). H. Starken {Deutsche For-
schungs- und Versuchsanstalt fir Luft- und Raumfahrt, Institut fir
Antriebstechnik, Cologne, West Germany). DFVLR-Nachrichten,
Nov. 1981, p. 49-51. In German.

The conventional methods for the design of the blades in the
case of axial turbomachines are considered, taking into account
difficulties concerning the determination of optimal blade profiles.
These difficulties have been partly overcome as a consequence of the

Fischer -(Dortmund, Universitdt, Dortmund,-West Germany). £n--
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introduction of new numerical methods during the last few years. It
is pointed out that, in the case of the subsonic range, a new
procedure is now available for the determination of the form of
blade profile on the basis of a given velocity distribution on the
profile surface. The search for a profile form with favorable
characteristics is consequently transformed into a search for a
favorable velocity or pressure distribution on the blade. The
distribution of velocities depends to a large degree on the characteris-
tics of the profile boundary layers. The considered concept is not
new, However, its practical implementation has only recently
become possible. The employment of the new design procedure is
illustrated with the aid of an example involving a concrete design
problem. G.R.

A82-17136 The German-Dutch wind tunnel as aero-
acoustic experimental installation (Der Deutsch-Niederlindische
Windkanal als aeroakustische Versuchseinrichtung). K.-J. Schultz
(Deutsche Forschungs- und Versuchsanstalt fir Luft- und Raumfahrt,
Abteilung technische Akustik, Braunschweig, West Germany).
DF VL R-Nachrichten, Nov. 1981, p. 52-56. In German.

The construction of the currently largest European low-speed
wind tunnel was completed as a joint project of the Federal Republic
of Germany and the Netherlands. The aeroacoustic configuration of
the wind tunnel makes use of an open test section and a free jet of
air having a length of 20 m. A 8 x 6 m nozzle is employed. Acoustic
distant field measurements with respect to test objects exposed to
the airstream are possible. Attention is given to the performance of
distant field measurements, the sound-absorbing wall surfaces, the
acoustic characteristics of the test chamber, and aspects of acoustic
calibration. A few characteristic experimental results are also
reported. G.R.

A82-17137 Current investigations regarding noise research
in the Braunschweig Center of the German Institute for Research and
Experimentation in Aeronautics and Astronautics (Aktuelle Arbeiten
der Liarmforschung im DFVLR-Zentrum Braunschweig). H. Heller
{Deutsche Forschungs- und Versuchsanstalt fir Luft- und Raumfahrt,
Abteilung technische Akustik, Braunschweig, West Germany).
DF VLR-Nachrichten, Nov. 1981, p. 56-61. In German.

The German Institute for Research and Experimentation in
Aeronautics and Astronautics has established, four years ago, the
Department of Technical Acoustics in its Braunschweig research
center to conduct research related to the occurrence of noise. The
initiation of the investigations conducted in the new department was
motivated by the desirability to reduce noise produced at airports, in
traffic, and in connection with industrial processing operations. The
organizational relation of the Department of Technical Acoustics to
the research sector of fluid mechanics takes into account the fact
that, in aeronautics, the generation of noise is frequently a
consequence of turbulent flow and separation processes. Attention is
given to investigations concerning the noise produced by aircraft
with propeller drive, studies related to helicopter noise, and research
regarding the noise generated in connection with the flow of air
around aircraft or automobiles. Activities with respect to a use of the
German-Dutch Wind Tunnel for aeroacoustic studies are also
considered and an outlook concerning future developments is
provided. G.R.

A82-17149 Turboprop resurgence - The next step. B. Rek.
Interavia, vol. 36, Dec. 1981, p. 1245-1247.

The prospects for the development of turboprop commercial
aircraft in the 40- to 80-seat capacity range are assessed, with
attention to the PW120, CT7-5 and -7, and TPE331-14/15 power-
plants. Among the performance requirements of aircraft of this class
are a cruise speed of approximately 740 km/hr, and a cruise altitude
of more than 30,000 ft. These levels of performance would eliminate
block-time penalties over sectors of up to 900 km. Among existing
designs that may be developed to satisfy the emerging market for
state-of-the-art 40-80 seat airliners are the F27, 748, Dash 7, F28 and
BAe 146. The aircraft are expected to incorporate advanced avionics,
Microwave Landing System (MLS) capability, composite primary
structures, supercritical wing aerodynamics, and propfan rotors. O.C.

A82-17243 Crack edge instability - A criterion for safe
crack propagation limit in thin sheets. 8. K. Parida (Indian Institute
of Technology, Kharagpur, India). In: Fracture and fatigue: Elasto-
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plasticity, thin sheet and micromechanisms problems; Proceedings of
the Third European Colloquium on Fracture, London, England,
September 8-10, 1980. Oxford, Pergamon Press,
1980, p. 307-314. 5 refs.

Results from a series of experiments to determine the safe crack
propagation limit of thin aluminum alloy (D16-ATV) sheets under
constant amplitude fatigue loading are presented. An empirical
relation is developed which can be used to predict the critical crack
length associated with the onset of crack-edge instability under
constant amplitude loading. The relationship used to correlate the
critical half-crack length, L{cr), and the corresponding tensile stress,
S, for local buckling of the free edges of a crack is givenasS =K x E
(T/L{cr))-squared, where T is the sheet thickness, E is the elastic
modulus, and K is a constant, depending upon the material
properties and the specimen geometry. The critical crack length
obtained from the constant amplitude fatigue test was compared to
that predicted by the empirical relation; the magnitude of maximum
stress in the fatigue test is considered to be equivalent to the critical
stress in predicting the critical crack length for the onset of
crack-edge instability. The error involved in the prediction is shown
to be small. J.F.

A82-17276 Safe and efficient management of energy;
Proceedings of the Thirty-third Annual International Air Safety
Seminar, Christchurch, New Zealand, September 15-18, 1980.
Seminar sponsored by the Flight Safety Foundation, Boeing Com-
mercial Airplane Co., Ministry of Transport of New Zealand, et al.
Edited by L. J. Scott. Arlington, VA, Flight Safety Foundation, Inc.,
1980. 336 p. $30.

Topics discussed include accident prevention and safety, air
traffic management for fuel economy, and quality control of fuel
from the refinery to the engine. Particular attention is given to air
traffic control problems, flight crew management and cockpit
performance systems, and gas path analysis for engine condition
monitoring. Consideration is also given to energy conservation
through airport design and management, and computer flight
planning for fuel efficiency. J.F.

AB2-17277 Why safety. M. Eastburn {American Airtines,
inc., New York, NY). In: Safe and efficient management of energy;
Proceedings of the Thirty-third Annual International Air Safety
Seminar, Christchurch, New Zealand, September 15-18, 1980.

Arlington, VA, Flight Safety Foundation, Inc.,
1980, p. 13-28.

It is claimed that safety and the prevention of accidents are the
greatest conservers of energy. The worldwide commercial jet trans-
port accident experience is briefly described; this description covers
the period from 1959, the beginning of the air carrier jet age,
through to September 1980. Aircraft lost as a result of sabotage and
war-like action, as well as the six Comets lost prior to 1959, are also
included in the analysis. Passenger and hull loss liability, and its
effect on airline operational costs, are then discussed. Finally, it is
estimated that if no action is taken to ensure their prevention, by
1986 there will be an additional 115 hull losses to the present total
of 3564, J.F.

A82-17278 Accident prevention - A regulators view. G. V.
Hughes (Department of Transport, Canberra, Australia). In: Safe and
efficient management of energy; Proceedings of the Thirty-third
Annual International Air Safety Seminar, Christchurch, New
Zealand, September 15-18, 1980. Arlington, VA,
Flight Safety Foundation, Inc., 1980, p. 29-37.

Details of aircraft accidents in the world involving passenger
fatalities on scheduled services from 1969 to 1979 are presented and
compared to data on general aviation accidents for U.S. and
Australian operations. It is shown that the fatalities in general
aviation are much greater and continue to grow. Safety prevention is
then discussed from the viewpoint of a regulator, who is responsible
for the development, implementation, and monitoring of compliance
with standards covering all matters to do with aircraft. Problems
related to the development of comprehensive and precise standards,
as well as the decision to vary these standards when necessary, are
discussed. Lack of standardization of controls in fuel systems and
undercarriages is used to exemplify the extent of the problem. J.F.

AB2-17279 Air traffic management for fuel economy. W.



C. W. Fraes (National Air Traffic Services, London, England). In:
Safe and efficient management of energy; Proceedings of the
Thirty-third Annual International Air Safety Seminar, Christchurch,
New Zealand, September 15-18, 1980. Arling-
ton, VA, Flight Safety Foundation, Inc., 1980, p. 56-74. 9 refs.

Air traffic management, which includes airspace arrangements,
air traffic control {ATC) facilities, and ATC procedures, is discussed.
In particular, ATC capacities in the U.K. are described, with respect
to their means of regulating departures and handling delays so as to
minimize the total fuel consumption. It is shown that airspace
arrangements and procedures should be devised and operated in such
a way that would allow (1) uninterrupted climbs to cruising level; (2)
maximun chance of obtaining the optimum cruising level; (3) the
shortest practical mileage; and {4) the optimum descent profile.
Finally, the operation of an efficient ground movement system is
cited as a further means of conserving fuel. J.F.

A82-17280 The shape of the air traffic control system of
the future - A U.S. perspective. S. B. Poritzky (FAA, Office of
Systems Engineering Management, Washington, DC). In: Safe and
efficient management of energy. Proceedings of the Thirty-third
Annual International Air Safety Seminar, Christchurch, New
Zealand, September 15-18, 1980. Arlington, VA,
Flight Safety Foundation, Inc., 1980, p. 75-82.

Based on recommendations from the user community, the FAA
has postulated a safety-and-efficiency-oriented Air Traffic Control
{ATC) system, which should be in operation by the start of the 21st
century. Problems in the present system are considered from an
operations vantage point, as well as from an assessment of expected
technology and the possible evolution of aircraft and aviation
systems. There will continue to be several levels of ATC service in the
U.S., ranging from a highly automated system serving fully partici-
pating aircraft in certain airspace to those in which no separation
service is provided. Real-time knowledge of actual airport capacity
and the use of automated runway configuration management systems
will permit the use of optimum airport configurations and scheduling
to achieve limited capacity gains. The ATC system will automatically
make available severe weather and traffic information. One separa-
tion assurance device in particular, the Active Beacon-based Collision
Avoidance System, is shown to be an efficient tail cutter which will
offer benefits in relatively high-density traffic. JF.

AB2-17281 Fuel conservation now. R. A. Davis (Boeing
Commercial Airplane Co., Renton, WA). In: Safe and efficient
management of energy; Proceedings of the Thirty-third Annual
International Air Safety Seminar, Christchurch, New Zealand,
September 15-18, 1980. Arlington, VA, Flight
Safety Foundation, Inc., 1980, p. 83-95.

Boeing is developing improvements for the existing production
run of second generation transports, the 727 and 737 aircraft, in
order to meet the escalation of jet transport fuel prices. The
improvements include reduction in aircraft weight and. aerodynamic
drag, engine fuel efficiency, and aircraft operational improvements.
Applications of a Kapton lightweight wire insulation was shown to
save approximately 386 pounds for each 727 and 170 pounds for
each 737. A 1% retrofit table drag reduction pzckage is currently
available for the 727. The JT8D ‘A’ series of engines for the -15 and
-17 versions promise specific fuel consumption improvements of
5.6% to be available in 1982. The Performance Data Computer
coupled with the full range Autothrottle/Speed Contro! will provide
fuel savings up to 7% for the 727 and up to 6% for the 737. JF.

AB2-17282 Energy savings with today’s technology. H.
Dibley (British Airways, Heathrow, Middx., England). In: Safe and
efficient management of energy; Proceedings of the Thirty-third
Annual International Air Safety Seminar, Christchurch, New
Zealand, September 15-18, 1980. Arlington, VA,
Flight Safety Foundation, Inc., 1980, p. 97-133.

The crew of an aircraft seeks to maximize the energy available in
the atmosphere and in the aircraft’s fuel so as to ensure the efficient
and safe operation of a flight. This is accomplished by displaying
clear data in front of the crew, by providing the crew with
comprehenisve but readily useable information for fuel management
{enabling minimum fuel reserves to be carried out), and by relieving
the crew of an unnecessary mental work load to use this information.
The optimum profile for minimum fuel use involves (1) climbing
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with maximum thrust at an optimum speed to optimum cruise
altitude for a given aircraft weight and wind gradient; (2} cruise
climbing as weight decreases; (3) unrestricted descent to the
destination field at optimum descent speed with the idle thrust; and
{4) selection of a route which takes advantage of the wind structure
to fly the minimum air miles. This can be accomplished by supplying
the crew with meteorological information, the fuel flight plan, as
well as knowledge of the fuel reserves. A minimum safe altitude
display on the pilot’s panel is also suggested. J.F.

AB2-17283 Air traffic control problems and solutions. C.
W. Vietor. In: Safe and efficient management of energy; Proceedings
of the Thirty-third Annual International Air Safety Seminar,
Christchurch, New Zealand, September 15-18, 1980.

Arlington, VA, Flight Safety Foundation, Inc., 1980,
p. 137-152. 14 refs.

The inefficiencies of the present Air Traffic Control (ATC)
system are both costly and hazardous to the U.S. airlines network.
An improved ATC system is sought which will make use of
predetermined flight profiles and time schedules as well as airborne
and ground-based computers for transmitting and receiving opera-
tiona! data. The new system is required to (1) improve safety in
flight (2) make more efficient use of the airspace; (3) have greater
fuel efficiency; (4) make better use of airport runways; and !5)
improve flight instrument systems. Several relatively inexpensive
solutions to the above criteria are discussed. J.F.

A82-17284 Productivity and safety. D. R. Clifford {Boeing
Commercial Airplane, Co., Renton, WA). In: Safe and efficient
management of energy; Proceedings of the Thirty-third Annual
International Air Safety Seminar, Christchurch, New Zealand,
September 15-18, 1980. Arlington, VA, Flight
Safety Foundation, Inc., 1980, p. 153-165.

Due to the effect of fuel price increases on direct operating
costs, more fuel-efficient designs for new transport aircraft are
sought. This effort includes the use of increased wing span, advanced
air foils, better materials, flight management avionics systems, and
more efficient engines. The lower costs available through a reduction
in crew complement have also been cited. Results of accident
statistics are analyzed in order to resolve the controversial two or
three-member flight crew issue. It is concluded that two-crew aircraft
have a better safety record than three-crew aircraft, and that a jet
transport designed for operation by two pilots can be at least as safe
as one designed for operation by three. J.F.

A82-17285 Flight crew management and cockpit perfor-
mance systems. R. N, Buck. In: Safe and efficient management of
energy; Proceedings of the Thirty-third Annual International Air
Safety Seminar, Christchurch, New Zealand, September 15-18, 1980.
Arlington, VA, Flight Safety Foundation, Inc.,

1980, p. 166-170.
The performance computer systems in jet aircraft cockpits have

the potential for saving fuel and improving the efficient management )

of aircraft by the flight crew; they also have the potential, however,
for increasing work loads, heads-down time, and certain hazards
caused by error. Data must therefore be presented so that the crew
has maximum use of information with minimum distraction. The
performance advisory system displays information on air speed,
thrust setting, and required pitch by a digital read-out or by
moveable bugs on the air speed indicator and EPR gauges. Having the
system work with auto throttles and a set thrust (a performance
management system) relieves the crew from high concentration on
thrust setting and assures that the thrust is set correctly for the
current weight and altitude. A flight management system with a
more comprehensive cockpit display is envisioned; it would perform
such functions as maintenance monitoring, weather data collection,
and center-of-gravity management. JF.

AB2-17286 Gas path analysis - A tool for engine condition
monitoring. L. A. Urban (United Technologies Corp., Hamilton
Standard Div., Windsor Locks, CT). In: Safe and efficient manage-
ment of energy; Proceedings of the Thirty-third Annual International
Air Safety Seminar, Christchurch, New Zealand, September 15-18,
1980. Arlington, VA, Flight Safety Foundation,
Inc., 1980, p. 171-201. 10 refs,

Engine condition diagnostics and monitoring. in all phases of
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operation from the test cell to on-wing is recognized as a highly
economical procedure. A technique is required, however, whereby
engines can be analyzed to the module level in a reliable and
technically sound way. Gas Path Analysis (GPA)} with multiple
simultaneous fault isolation and the ability to deal with measurement
noise, has been developed to meet that need. Major GPA activity as
of mid-1980 is summarized, based on its use by eight airlines. Results
show that GPA is a successful technique and can be used for on-wing
engine monitoring to the module level for the new generation
aircraft. J.F.

AB2-17287 Energy conservation through airport design
and management. H. |. F. Quyang (Civil Aeronautics Administration,
Taipei, Republic of China). In: Safe and efficient management of
energy; Proceedings of the Thirty-third Annual International Air
Safety Seminar, Christchurch, New Zealand, September 15-18, 1980.

Arlington, VA, Flight Safety Foundation, Inc.,
1980, p. 208-233.

Energy conservation principles through airport design and
management are described and then compared with those applied at
the Chiang Kai-Shek International Airport. The results of the
comparison may be used at existing airports, where currenrt systems
and operation procedures can be evaluated, and where programs
necessary to reduce energy consumption without affecting airport
performance may be developed. The analysis should also be
considered at the design stage of new airports, where the material
specifications of an architectural structure and the technical require-
ments of mechanical and electrical systems with energy saving
functions may be considered and reviewed in order that necessary
modifications may be made as early as possible. J.F.

A82-17288 Handling problems associated with jet aircraft
fuels. L. C. Quigg (Lockheed Air Terminal, Inc., Burbank, CA). In:
Safe and efficient management of energy; Proceedings of the
Thirty-third Annual International Air Safety Seminar, Christchurch,
New Zealand, September 15-18, 1980. Arling-
ton, VA, Flight Safety Foundation, Inc., 1980, p. 234-250. 18 refs,

A good quality control program is needed to eliminate the
threat of dirty fuel, a problem that can adversely affect aircraft
maintenance and safety. The contaminants that affect fuel clean-
liness include particulate matter (rust, millscale, sand), water
(dissolved and undissolved), surfactants {refinery carry-overs and fuel
additives picked up in pipeline delivery systems), and microor-
ganisms. If not effectively controlled or removed from the fuel, they
can cause fuel tank corrosion, tank quantity gage inaccuracies, engine
fuel control problems, and filter and screen blockage. An effective
quality control program will eliminate these contaminants by (1)
verifying the product; (2) detecting the presence and origin of
contaminants; (3) effectively removing the contaminants; (4) pro-
viding well-designed facilities; and (5) establishing a reliable inspec-
tion program. J.F.

A82-17289 Computer flight planning for fuel efficiency.
L. M. Reinkens (Lockheed Aircraft Service Co., Ontario, CA). In:
Safe and efficient management of energy. Proceedings of the
Thirty-third Annual International Air Safety Seminar, Christchurch,
New Zealand, September 15-18, 1980. Arling-
ton, VA, Flight Safety Foundation, inc., 1980, p. 258-269.

The need to improve fuel efficiency is forcing the aviation
industry to reassess the use of computer flight planning (CFP}. In the
past decade, CFP was based on mechanizing manual techniques; the
demand now is for CFP to take technology one step further into (1)
inexpensive on-line conversational systems available throughout the
world; (2) refined optimization techniques in route and profile
selection to minimize fuel uplift, maximize payload, and extend
range; (3) reanalysis enroute to reflect take-off variations and
minimize fuel consumption; (4) reanalysis in the event of diversion
to an alternate; (5) remote data base entry; and (6) refined reserve
fue! consumption. The proposed interactive system and conversa-
tional network are given; differences in cruise speeds, fuel, and
payload requirements of the Boeing 737 and 747 are illustrated. J.F.

A82-17290 Liquid hydrogen - An outstanding alternate
fuel for transport aircraft. W. M. Hawkins. In: Safe and efficient
management of energy; Proceedings of the Thirty-third Annual
\nternational Air Safety Seminar, Christchurch, New Zealand,
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September 15-18, 1980.
Safety Foundation, Inc., 1980, p, 270-295.
Liquid hydrogen is proposed as an excellent alternate aircraft
fuel, owing to its worldwide availability, low cost, ability to be
transported and stored without difficulty, and minimum impact on
the environment. NASA compared the characteristics and perfor-
mance of three aircraft using (1) synthetic Jet A, (2) liquid methane,
and (3) liquid hydrogen. The liquid hydrogen aircraft was found to
weigh considerably less than the others, thereby reducing the
take-off gross weight. Every pound of hydrogen produces 51,590
BTU’s, whereas a pound of Jet A produces only 18,400 BTU's.
Moreover the liquid hydrogen aircraft uses the least energy in spite of
aerodynamic disadvantages of the aircraft and high energy needs for
liquefaction and the manufacturing process. Liquid hydrogen also
has a fly-over noise level of 89 decibels compared to the 94 decibels
for the Synjet aircraft. A simple system of laminar flow maintenance
using liquid hydrogen is discussed, and several safety features of the
fuel are noted. J.F.

Arlington, VA, Flight

A82-17310 # NAVSTAR Global Positioning System. J. H.
Martel (USAF, Washington, OC}. In: Space tracking and data
systems; Proceedings of the Symposium, Arlington, VA, June 16-18,
1981. New York, American Institute of Aero-
nautics and Astronautics, 1981, p. 89-93.

The NAVSTAR Global Positioning System {GPS) is an impor-
tant new space-based radio navigation system currently under
development by the Department of Defense. The system will provide
highly accurate three-dimensional position, velocity, and time infor-
mation to an unlimited number of suitably equipped users anywhere
on or near the earth. The system will consist of three segments: the
Satellite or Space Segments, the Control Segment, and the User
Segment. All three segments are currently in full scale development
leading to a full three-dimensional world-wide capability by late
1987. Potential military applications of the system are virtually
limitless. Potential civil applications, while currently les:s well defined
than military uses, are also extensive. Testing of early development
models have clearly demonstrated that the system has the potential
to perform up to near theoretical expectations. Early problems with
spacecraft atomic clocks appear to have been solved and the program
is progressing on a sound technical basis. The remaining challenge is
to achieve an optimum balance to assure that sufficient accuracy is
available to satisfy valid civil needs without jeopardizing national
security objectives. {Author)

A82-17417 Development of the Lockheed SR-71 Black-
bird. C. L. Johnson. Lockheed Horizons, Winter 1981-1982, p. 2-7,
13-18.

An account is given of the development history of the SR-71
reconnaissance aircraft, with attention to the use of novel design
concepts in high-temperature materials and their fabrication and the
aerodynamics required for efficient flight at cruise speeds of Mach
3.0. Consideration is also given to the paraliel development of the
YF-12A, air defense long-range fighter derivative. Emphasis is placed
on the integration of the J58 engine into the SR-71’s nacelles, whose
inlets, air bleed mechanisms and ejector underwent the greatest
portion of wind tunnel testing time for optimization. Age B-120
titanium alloy was chosen as the main structural material, in the
form of machined forgings and corrugated skins which resist
high-temperature warping. With refueling, the special cockpit and
lubrication cooling systems developed allow continuous flights of
15,000 miles. Aircraft of this type have exceeded Mach 3.0 over
11,000 times since becoming operational in 1964, 0.C.

AB82-17418 J58/SR-71 propulsion integration or the great
adventure into the technical unknown. W. H. Brown. Lockheed
Horizons, Winter 1981-1982, p. 7-13.

The integration of the J58 engine into the SR-71 nacelles is
detailed, with attention to the accommodation of such consequences
of Mach 3.0 cruise speeds as (1) engine inlet air temperatures
exceeding 800 F, (2) fuel inlet temperatures of 350 F, (3} fuel
temperatures ranging from 600 to 700 F at the main and afterburner
nozzles, and (4) lubricant temperatures of 700-1000 F in localized
parts of the engine. A new fuel and a chemical lubricant were
developed to meet temperature requirements. Consideration is given
to the mounting of the engine, and the air flow patterns induced in
the nacelle through the actuation of bypass and suck-in doors,



centerbody bleed, and external ejector flaps. Special efforts were
made in the solution of engine inlet unstart problems. Testing
facilities and development program management are also considered.

0.C.

AB2-17419 Modern aircraft accident investigation equip-
ment and techniques. E. J. Rosenbauer, Sr. (Lockheed Aircraft
Service Co., Ontario, CA). Lockheed Horizons, Winter 1981-1982, p.
20-27.

A description is given of the design features and operational
capabilities of the Model 109 Flight Data Recorder (FDR) and Modei
209 Digital Flight Data Recorder {DFDR), with emphasis on the
superjor survivability standards addressed by the Model 209. The
DFDR has operated properly when subjected to (1) vibrations of
5-500 Hz, at 0.036-inch double amplitude and 10 G acceleration, in
15-min cycles for a period of 1 hr in each axis; (2) impact shocks
having a peak acceleration magnitude of 1000 G and 5 msec
duration; and (3} flames of 1100 C over 50% of the external surface
for 30 min. In addition, the data on the DFDR’s recording medium
remained intact after 24 hours of immersion in aircraft fuel,
lubricating oil, and fire extinguishing fluids, and reproducible after
36 hours of immersion in seawater. Post-accident recorder handling
and data recovery procedures are also covered. 0.C.

A82-17420 The all-electric airplane - A new trend. M. J.
Cronin (Lockheed-California Co., Burbank, CA). Lockheed Horizons,
Winter 1981-1982, p. 28-39.

After a brief, historical consideration of the progress of
aeronautics and of the feasibility of electrical-propulsion aircraft
such as the photovoltaic Solar Challenger, a description is given of
the direct operating cost reductions and system efficiencies derived
from the replacement of bleed air/hydraulic/pneumatic/electrical
aircraft power systems by a single, electric power system. In such a
system, electric generators are the sole source of power for such
functions as (1) the primary/secondary flight control system; (2)
de-icing and anti-icing; {3) environmental controls; {4} electronics
and avionics loads; and (5) landing gear actuation and other
mechanical functions. Estimates are presented of cycled weight
savings and of the power extraction penalties that may be obviated
by the all-electric system. The integration of power-by-wire and
fly-by-wire systems is also discussed. 0.C.

AB82-17531 Tensile fatigue assessment of candidate resins
for use in fibre reinforced composite repair schemes. D. P. Bashford,
A. K. Green (Fulmer Research Institute, Ltd., Stoke Poges, Bucks.,
England), K. F. Rogers, and D. M. Kingston-Lee {Royal Aircraft
Establishment, Materials Dept., Farnborough, Hants., England). In:
Composite structures; Proceedings of the First International Confer-
ence, Paisley, Scotland, September 16-18, 1981,

London, Applied Science Publishers, 1981, p. 555-572. Research
supported by the Ministry of Defence (Procurement Executive).

Five matrix resin systems have been evaluated as potential .

candidates for use in a rapid repair system for aircraft skin damage,
incorporating glass/carbon fiber hybrid reinforced plastics as the
repair material. Two epoxy and three polyester resin systems were
evaluated at 20 C. Additionally, the three polyester systems were
evaluated at O C. The effect of contamination of metal surfaces by
aviation fuel and hydraulic fluid was investigated. The properties
measured were metal/composite joint overlap shear strength, as
manufactured and following a fixed schedule of tensile fatigue load
conditioning, and bending stiffness. These properties were deter-
mined 4 h and 24 h after fabricating the simulated repair. The resin
system Quickcure QC3/Lucidol CHS50/dimethyl-p-toluidine was
found to give repairs equal to riveted metal plate repairs under all
circumstances except to hydraulic fluid contaminated substrates at 0
C. {Author)

A82-17535 Stress intensity factor measurements in com-
posite sandwich structures. |. Roman, H. Harel, and G. Marom
(Jerusalem, Hebrew University, Jerusalem, Israel}. tn: Composite
structures; Proceedings of the First International Conference, Paisley,
Scotland, September 16-18, 1981. London,
Applied Science Publishers, 1981, p. 633-645. 8 refs.

I1 is pointed out that although LEFM and its fracture criterion -
the critical stress intensity factor - have been used in research with
composites for quite some time, its applicability is not yet
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A82-17603

commonly accepted. The study described here seeks to provide an
experimental certification of the applicability of the concept to a
composite control surface. The structure used is constructed of
angle-ply compasite skins and a composite honeycomb core. The
research is confined to cases of skin damage, such as surface scratches
or notches, and seeks to provide a tool for determining when such
forms of detectable damage become critical. It is noted that in many
cases the fracture process in sandwich structures containing skin
surface notches is confined to delamination in the skin at the vicinity
of the notch tip; this is ultimately followed by splitting at the
adhesive layer between the skin and the core. In such cases, it is
possible to calculate the fracture stress of the sandwich structure
from the fracture toughness of the skin. The relevant Y value is the
one obtained from the new Y polynomials derived for the skin and
from the corresponding ratio of notch depth to skin thickness. C.R.

AB82-17538 Effects of elastomeric additives on the
mechanical properties of epoxy resin and composite systems. R. J.
Moulton (Hexcel Corp., Dublin, CA) and R. Y. Ting (U.S. Navy,
Naval Research Laboratory, Orlando, FL). In: Composite structures;
Proceedings of the First International Conference, Paisley, Scotland,
September 16-18, 1981. London, Applied
Science Publishers, 1981, p. 674-689. 16 refs.

Both the fracture behavior and the mechanical properties
balance of fiber-reinforced composites containing a modified resin
system are discussed on the basis of the results of an extensive
experimental study. A series of acrylonitrile-butadiene modified
epoxy polymers is used. Resin fracture energies are determined by
using standard compact tension specimens and the lzod impact
specimens, The elastomeric modifiers greatly increase the fracture
energy of the base epoxy, and the extent of this increase is found to
depend on the weight percentage and the molecular weight of the
CTBN additives. In addition, post-failure fractography is also carried
out to examine the system morphology for the identification of the
basic mechanism of toughening. Enhanced toughness is always found
to couple with trade-offs in strength and modulus. The results also
show that the short beam shear test gives the interlaminar shear
strength of the composite sample but not the interlaminar fracture
energy. C.R.

A82-17594 * # Multilevel optimum design of structures with
fiber-composite stiffened-panel components. L. A. Schmit and M.
Mehrinfar (California, University, Los Angeles, CA). (AIAA, ASME,
ASCE, and AHS, Structures, Structural Dynamics and Materials
Conference, 21st, Seattle, WA, May 12-14, 1980, AIAA Paper
80-0723.) AIAA Journal, vol. 20, Jan. 1982, p. 138-147. 14 refs,
Grant No. NsG-1490.

The multilevel approach to minimum weight structural design is
extended to wing box structures with fiber-composite stiffened-panel
components. Strength, deflection, and panel buckling constraints are
treated at the system level with equivalent-thickness-type design
variables. Local buckling and panel buckling constraints are guarded
against at the component..level, employing detailed component
dimensions as design variables. A key feature of the method is
selection of change in stiffness as the component level objective
function to be minimized. Numerical results are given for wing box
structures with sandwich and hat-stiffened fiber-composite panels.

(Author)

AB2-17602 # Effect on surface pressures of trapezoidal
holes in a T-38 stabilator. J. C. Westkaemper and R. M. Chan-
drasekharan {Texas, University, Austin, TX). Journal of Aircraft, vol.
19, Jan. 1982, p. 81, 82. USAF sponsored research.

Subsonic wind tunnel measurements were made of the surface-
pressure distributions on a T-38 stabilator with four configurations
of trapezoidal holes, in a study of the effects of damage on wing and
tail aeroelastic characteristics. The effects of the hotes on surface
pressures were found to follow two patterns, one for attached flow
and another for separated flow, depending on the extent of
leading-edge separation on the stabilator. At angles of attack of more
than 6 deg, with separation, all upper surface pressures were
perturbed. 0.C.

A82-17603 * # Propeller tip vortex - A possible contributor to
aircraft cabin noise. B. A. Miller, J. H. Dittmar, and R. J. Jeracki
{NASA, Lewis Research Center, Cleveland, OH). Journal of Aircraft,
vol. 19, Jan. 1982, p. 84-86. 8 refs.



A82-17604

Wind tunnel model tests support the hypothesis that a propeller
tip vortex may subject a downstream wing surface to greater
excitation than would be experienced by the aircraft fuselage side
wall exposed to propelier-generated noise, ultimately transmitting
this structural response to incident dynamic pressure to the cabin
interior. Even if structure-borne excitations are less efficient than
airborne excitations in the creation of cabin noise, the higher level of
the former could still govern cabin noise levels. 0O.C.

A82-17604 4 Estimate of human control over mid-air colli-
sions. J. N. Anno (Research Dynamics, Inc., Cincinnati, OH). Journal
of Aircraft, vol. 19, Jan. 1982, p. 86-88. 5 refs.

A comparison between random collision theoretical predictions
and actual cases shows that while human control is very effective in
air-carrier mid-air collision accidents, it is relatively ineffective in
general aviation. This discrepancy may be due to traffic control, pilot
training, or instrumentation. The greatest weakness of the analysis
presented is the arbitrary choice of representative aircraft for the two
groups considered. A more detailed analysis for general aviation
aircraft is called for. 0.C.

A82-17605 # Subsonic flow over airborne optical turrets. A,
J. Laderman (Ford Aerospace and Communications Corp., Newport
Beach, CA) and R. de Jonckheere {USAF, Weapons Laboratory,
Kirtland AFB, NM). Journal of Aircraft, vol. 19, Jan. 1982, p. 88-90.
6 refs. Contract No. F2960-79-C-0010.

It is shown that a good estimate of the pressure coefficient
distribution of an airborne optical turret can be provided by means
of an incompressible, inviscid code, which succeeds in (1) rational-
izing the results of wind tunnel test measurements and {2) accounts
for the effects of turret configuration. Compressibility effects are
found to be small for the freestream Mach number range considered,
but an improved agreement between data and analysis is obtained by
using the code in conjunction with the compressibility correction
proposed. 0O.C.

AB82-17606 # ADEN plume flow properties for infrared
analysis. C.-W. Chu and J. Der, Jr. (Northrop Corp., Aircraft Div.,
Hawtharne, CA). Journal of Aircraft, vol. 19, Jan. 1982, p. 90-82. 5
refs.

A simple modeling technique is described for the prediction of
two-dimensional nozzle plume properties in IR signature analyses.
Attention is given models for converging-diverging nozzles, aug-
mented deflecting exhaust nozzles, and two-dimensional plug nozzles
with and without bypass flow and/or engine swirl. A 10-deg engine
swirl was found to reduce predicted plume temperature to the extent
that, although swirl is undesirable from the point of view of
performance, it must be recommended for two-dimensional nozzle
plume IR signature reduction. o.C.

A82-17607 # Take-off ground roll of propeller driven air-
craft. R. J. Hawks (Tri-State University, Angola, IN). Journal of
Aircraft, vol. 19, Jan. 1982, p. 92, 93. 5 refs.

The solution to the acceleration problem for constant power
with aerodynamic drag, including lift, developed by Hawks and Sayre
(1973} is applied to the take-off ground roll problem in propeller
driven aircraft. The major difficulty with the constant power
calculation is that the static thrust has to be infinite in order for true
constant power to be maintained. The problem is avoided by treating
thrust as constant at the static thrust value up to the speed where the
static thrust would produce the rated thrust-power, and then treating
the power as constant above that speed. 0o.C.

AB2-17608 # Kelvin-Helmholtz  stability analysis of air
cushion landing gear trunk flutter. M. Hinchey and P. Sullivan
(Toronto, University, Toronto, Ontario, Canada). Journal of Air-
craft, vol. 19, Jan. 1982, p. 94-96. Research supported by the
Natural Sciences and Engineering Research Council of Canada.

It is shown that a Kelvin-Helmholtz linear stability analysis,
similar to those used for aeroelastic problems such as panel flutter,
predicts a divergent oscillation at the conditions for which flutter
was observed during the development of bag or trunk-type air
cushion landing gear. The flutter is therefore not neccessarily the
result of a static instability, as suggested by Boghani and Fish {1979).
The trunk is modeled lccally as a membrane of infinite extent, set
paraliel to the ground plane. 0.C.
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A82-17714 * Calculations of lightning return stroke electric
and magnetic fields above ground. M. J. Master, M. A, Uman, Y. T.
Ling, and R. B. Standler (Florida, University, Gainesville, FL).
Journal of Geophysical Research, vol. 86, Dec. 20, 1981, p.
12127-12132. 16 refs. NSF Grant No. ATM-79-02627; Grant No.
NGR-10-005-169; Contracts No. N00014-81-K-0177; No.
F33615-79-C-3412.

Lin et al., (1980) presented a lightning return stroke model with
which return stroke electric and magnetic fields measured at ground
level could be reproduced. This mode! and a modified version of it,
in which the initial current peak decays with height above ground,
are used to compute waveforms for altitudes from 0-10 km and at
ranges of 20 m to 10 km. Both the original and modified models gave
accurate predictions of measured ground-based fields. The use of the
calculated fields in calibrating airborne field measurements from
simultaneous ground and airborne data is discussed. J.F.

A82-17733 # Mesoscale convective weather systems and
aviation operations. R. A, Maddox and J. M. Fritsch (NOAA, Office
of Weather Research and Modification, Boulder, CO). American
Institute of Aeronautics and Astronautics, Aerospace Sciences
Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper 82-0015. 9 p.
10 refs.

Enhanced, infrared satellite imagery is used to reveal that
meso-alpha scale convective weather systems often develop and move
across the central and eastern United States. The convectively driven
weather systems are called mesoscale convective complexes (MCC),
and are accompanied by a variety of weather phenomena. A
comparison is made of 200 mb winds with numerical forecasts,
which indicates that MCCs produce large changes in the airflow
within atmospheric layers heavily traversed by commercial aircraft.
Examples of MCCs and their impact on aircraft operations and actual
flights are also discussed. D.LG.

AB2-17734 # The Joint Airport Weather Studies project. J.
McCarthy, J. W, Wilson {National Center for Atmospheric Research,
Boulder, CO), and T. T. Fujita {Chicago, University, Chicago, IL).
American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper
82-0017.9 p. 19 refs.

Convective microburst events are analyzed and objectives of the
summer, 1982 Joint Airport Weather Studies (JAWS) project are
outlined. Microbursts occur on a horizontal scale of 1-4 km
(misoscale), and comprise small, strong downdrafts, which cause
outflows at ground level resulting in winds exceeding 40 mph. A
continued outflow may lead to a gust front, a feature present in
squall lines. JAWS facilities include three Doppler radars, two
research aircraft, three rawinsonde units, a lightning detection
system, and the Portable Automated Mesonet. High resolution data
on downdrafts will provide four-dimensional details of dynamic
forcing mechanisms of microbursts for modelling such events in
computer simulations. The modelling will further serve for under-
standing the behavior of aircraft in a wind shear environment and
determining the causes of microburst events. M.S.K.

AB2-17735 * # Computation of the steady viscous flow over a
tri-element ‘augmentor wing’ airfoil. T. A. Lasinski, A. E. Andrews,
R. L. Sorenson, D. S. Chaussee, T. H. Pulliam, and P. Kutler (NASA,
Ames Research Center, Moffett Field, CA). American Institute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, 20th,
Orlando, FL, Jan. 11-14, 1982, Paper 82-0021. 16 p. 14 refs,

The augmentor wing consists of a main airfoil with a slotted
trailing edge for blowing, and two smaller aft airfoils which shroud
the jet. This configuration has been modeled for numerical simula-
tion by a novel discretization procedure which generates four
separate grids: three surface-oriented airfoil grids and one outer
free-stream grid. Grid lines and slopes are continuous across
boundaries, so grid overlap at common boundaries provides boun-
dary information without interpolation. A two-dimensional unsteady
thin-layer Navier-Stokes code is used to calculate the flow for the
no-blowing case at freestream Mach number = 0.7, Re = 12,600.000,

and angles-of-incidence = 1.05 deg. Qualitative- agreement with
experimental data indicates the utility of this procedure in the
analysis of multi-element configurations. {Author}

AB82-17753 * # Screech suppression in supersonic jets. 7. D.
Norum {NASA, Langley Research Center, Hampton, VA). American



Institute of Aeronautics and Astronautics, Aerospace Sciences
Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper 82-0050. 9 p.
12 refs.

Jet screech from underexpanded sonic nozzles has been inves-
tigated experimentally. Multiple screech modes, or stages, are found
to be present at some jet operating conditions. The fundamental
screech tone of each mode attains a maximum amplitude at about 20
deg from the inlet axis, with higher harmonics exhibiting multiple
lobes. The directivity of each harmonic is predicted quite well from a
stationary array of acoustic monopoles, with phasing between
consecutive monopoles determined by the shock cell spacing and
eddy convection velocity. Large reduction of screech amplitude can
be obtained from modifications to the nozzle exit, although the
extent of this suppression is mode dependent. {Author)

AB82-17755 # Wind tunnel investigations for the flat spin of
slender bodies at high angles of attack. H. Kubota, |. Arai, and M.
Matsuzaka (Tokyo, University, Tokyo, Japan). American Institute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, 20th,
Orlando, FL, Jan. 11-14, 1982, Paper 82-0054. 12 p. 16 refs.
Research supported by the Ministry of Education of Japan.

Low speed wind tunnel investigations for the flat spin of slender
bodies at high angles of attack at Reynolds number of
120,000-440,000 are conducted. Effects of geometrical configura-
tion of model, free stream Reynolds number and angle of attack on
the flat spin motion are studied with spin rate measurement,
associated in situ surface pressure distribution and static side force
measurements. It is verified that the occurrence of the flat spin is
caused by the difference of flow separation patterns near the critical
Reynolds number region. The flat spin motion can be alleviated by
making turbulent separation with the use of surface roughness.

(Author)

AB82-17788 * # A simple finite difference procedure for the
vortex controlled diffuser. A. A. Busnaina and D. G. Lilley
(Oklahoma State University, Stillwater, OK). American Institute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, 20th,
Orlando, FL, Jan. 11-14, 1982, Paper 82-0109. 9 p. 21 refs.
USAF-supported research; Grant No. NAG3-74.

A simple prediction procedure for sudden expansion incom-
pressible flows is developed and applied to the vortex controlled
diffuser, Transient Navier-Stokes equations of an incompressible
fluid are solved by means of their associated finite difference
equations in terms of the primitive pressure velocity variables. A
computer code is developed using a laminar flow simulation with free
slip or no slip wall boundary conditions. In addition, predicted
results confirm that effectiveness increases with increases in duct
length and bleed flow rate. D.L.G.

A82-17791 # Widely-spaced co-axial jet, diffusion-flame
combustor - Isothermal flow calculations using the two-equation
turbulence model. G. J. Sturgess and S. A. Syed (United Technolo-
gies Corp., Pratt and Whitney Aircraft Group, East Hartford, CT).
American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper
82-0113. 13 p. 20 refs.

A numerical simulation of the isothermal flow in the Wright
Aeronautical Propulsion Laboratory diffusion-flame research com-
bustor is carried out. An axisymmetric finite difference solution of
the time-averaged, steady-state, elliptic form of the Reynolds
equations is used with closure provided by a two-equation turbulence
model. Although the simulation gives acceptable agreement with
experimental data in many respects, it is deficient in predicting the
recovery rate of a central near-wake region. Several possible
explanations for this failure are explored and it is hypothesized that
the most probable cause is an inability in the turbulence model to
account for the effects on Reynolds stresses of streamwise curvature
of the streamlines. {Author)

AB2-17796 * # An iterative finite element-integral technique
for predicting sound radiation from turbofan inlets in steady flight.
S. J. Horowitz, R. K. Sigman, and B. T. Zinn (Georgia Institute of
Technology, Atlanta, GA). American Institute of Aeronautics and
Astronautics, Aerospace Sciences Meeting, 20th, Orlando, FL, Jan.
11-14, 1982, Paper 82-0124.9 p. 23 refs. Grant No. NsG-3036.

A new iterative solution technique for predicting the sound field
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A82-17814

radiated from a turbofan inlet in steady flight is presented. The
sound field is divided into two regions: the sound field within and
near the inlet which is computed using the finite element method
and the radiation field beyond the inlet which is calculated using an
integral solution technique. A continuous solution is obtained by
matching the finite element and integral solutions at the interface
between the two regions. The applicability of the iterative technique
is demonstrated by comparison of experimental results with the
theoretical results for several different inlet configurations with and
without flow. These examples show that good agreement between
experiment and theory is obtained within five iterations. {Author)

AB2-17798 # Unsteady flow patterns associated with spoiler
control devices. A. Ayoub, B. Satynarayana, K. Karamcheti {Stan-
ford University, Stanford, CA), and H. C. Seetharam (Boeing
Commercial Airplane Co., Seattle, WA). American Institute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, 20th,
Orlando, FL,Jan. 11-14, 1982, Paper 82-0127.9 p.

The unsteady flow field past a Boeing research airfoil fitted with
a spoiler has been examined using surface pressure measurements as
well as a limited number of velocity measurements in and outside the
boundary layer. Definite flow patterns associated with the process of
vortex shedding were sought in an effort to establish some
correlation with the performance of the spoiler as a lift control
device. The flow patterns were found to be complex and not easily
reconcilable with known notions about the flow in general. The flow
details at two different Reynolds numbers (based on the chord), 2.82
x 10 to the 5th and 5.18 x 10 to the 5th, and three spoiler deflection
angles are presented and discussed. (Author)

A82-17799 4 Trailing edge flap influence on leading edge
vortex flap aerodynamics. J. F. Marchman, Ill and A. C. Grantz
{Virginia Polytechnic Institute and State University, Blacksburg,
VA). American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper
82-0128.7 p. 6 refs.

A study was conducted to explore the effects of trailing edge
flaps (TEF} on leading edge vortex flap (LEVF) aerodynamics. A
variety of LEVF and TEF configurations were tested on flat plate
delta wings with leading edge sweep angles of 60 and 75 degrees.
Results indicated that the well established vortex flowfield of the 75
degree wing was not substantially improved due to the deflection of
trailing edge flaps. Significant changes were seen to occur to the
marginal vortices of the 60 degree wing. For the 60 degree wing with
inverted constant chord LEVFs the deflection of TEFs resulted in
substantial increases in life coefficient at low angles of attack
without sacrificing other performance parameters. Also shown was
the capability for eliminating the adverse longitudinal characteristics
of constant chord LEVFs. {Author)
Optimal subsonic diffuser wall design for
arbitrary entry conditions. J. L. Livesey and M. Heravi (Salford,
University, Salford, Lancs., Engtand). American Institute of Aero-
nautics and Astronautics, Aerospace Sciences Meeting, 20th, Or-
fando, FL, Jan. 11-14, 1982, Paper 82-0132. 6 p.

Pressure gain in diffusers is basically limited by the flow
separation. It is possible theoretically to determine the design of a
diffuser with the limiting condition of flow separation occurring
throughout. The cross-sectional variation as a function of location in
the diffuser, in order to achieve optimal pressure gain, is thus
determinable. An attempt has been made to predict, through an
integral boundary layer method, the shape of a diffuser with optimal
pressure gain. The entry condition is quite general (Reynolds
number, Mach number, profile shape, momentum thickness and
turbulence). The optimization in the present model is based on the
assumption of constant profile shape (Hsep) and zero skin friction.
The general effects of each individual entry parameters on the final
design shape are discussed, and the general indications are that the
pressure recovery of the present optimal diffusers are higher than
those of conical diffusers of the same area ratios and that conical
diffusers are comparable to the optimal shapes for high intet Mach
numbers. {Author)

AB82-17814 # Computational treatment of transonic canard-
wing interactions. V. Shankar and N. Malmuth (Rockwell Inter-
national Science Center, Thousand Qaks, CA). American Institute of



AB2-17815

Aeronautics and Astronautics, Aerospace Sciences Meeting, 20th,
Orlando, FL, Jan, 11-14, 1982, Paper 82-0167. 9 p. 9 refs, Contract
No. F44620-81-C-0044.

The transonic canard-wing interaction problem is simulated
using modified small disturbance (MSD) transonic theory. The wing
and the canard are treated in a sheared fine, grid system that is
embedded in a global Cartesian crude grid. An appropriate far field
and asymptotic expression for the velocity potential derived using
Green’s theorem is implemented. Results are presented for a few
canard-wing configurations and compared with available experi-
mental data. The weakening of the wing shock due to the presence of
the canard downwash is illustrated in terms of contour plots. An
empirical incidence correction for the wing leading edge vortex gives
good agreement with experiment at low incidences. For higher angles
of attack, the results indicate that a more sophisticated vortex roll-up
and induction model is required. {Author)

A82-17815 # A more-accurate transonic computational
method for wing-body configurations. L. T. Chen (McDonneil
Douglas Research Laboratories, St. Louis, MO). American Institute
of Aeronautics and Astronautics, Aerospace Sciences Meeting, 20th,
Orlando, FL, Jan. 11-14, 1982, Paper 82-0162. 10 p. 16 refs.
Contract No. NODO167-81-C-0057.

Second- and third-order, quasi-conservative and fully conserva-
tive schemes have been developed for computing inviscid flowfields
about transonic wings. The fully conservative schemes are developed
by modifying an existing finite-volume algorithm, while the quasi-
conservative schemes are developed by solving a transformed
full-potential equation with the addition of new second- or third-
order artificial viscosities at supersonic points. A new shock-point
operator is introduced, which adjusts the amount of nonconservative
differencing at shock points and thus meodifies the location and
strength of captured shocks. Numerical results obtained using the
second- and third-order schemes will be discussed and compared with
experimental data. (Author)

A82-17816 * # Transonic three-dimension viscous-inviscid in-
teraction for wing-body configuration analysis. E. G. Waggoner
{Vought Corp., Dallas, TX). American Institute of Aeronautics and
Astronautics, Aerospace Sciences Meeting, 20th, Orlando, FL, Jan,
11-14, 1982, Paper 82-0163. 12 p. 16 refs. Contract No, NAS1-
16055.

A three-dimensional small disturbance transonic analysis code
has been coupled with a three-dimensional integral boundary layer
code. A scheme was developed to interact the two codes through the
use of a controlling module. The resulting hybrid code does not
increase the costs or computer core requirements over that of the
previous capabilities of the analysis code, which used a two-
dimensional boundary layer analysis to model viscous effects. Several
configurations have been analyzed and results compared against both
experimental data and computational results using the two-
dimensional viscous model. Results indicate good agreement with
experimental data when using the three-dimensional interaction
scheme, with the most marked improvement in the correlations
observed for wing pressure coefficient predictions in the lower
surface cusp region for supercritical wings. {Author)

A82-17820 # Recent improvements in prediction techniques
for supersonic weapon separation. A. Cenko {(Grumman Aerospace
Corp., Bethpage, NY) and J. Waskiewicz (USAF, Flight Dynamics
Laboratory, Wright-Patterson AFB, OH). American Institute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, 20th,
Orlando, FL, Jan. 11-14, 1982, Paper 82-0170. 9 p. 7 refs. Contract
No. F33615-81-3011.

The Influence Function Method (IFM) considered in the
investigation has been reported by Meyer et al. {1981). The principal
assumption is that a store’s normal force and moment in a
nonuniform flow can be correlated with the angle-of-attack distribu-
tion along the store length. At supersonic speeds, the influence
coefficients A and B can be determined by traversing a store through
an oblique shock generated by a wedge and measuring the normal
force and moment along the traverse. Theoretically determined
weapon/store influence coefficients for four stores are shown to
yield accurate IFM store force and moment predictions. Considering
the geometric dissimilarity of the stores examined in the study, it
would appear that the use of theoretically determined influence
coefficients is a practical and cost-effective alternative to the use of
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experimental weapon calibrations for IFM applications at supersonic
speeds. G.R.

AB2-17827 # Determination of Learjet Longhorn airplane
horizontal tail foad and hinge moment characteristics from flight
data. G. D. Park and M. H. Abla {Gates Learjet Corp., Wichita, KS).
American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper
82-0183. 8 p. 21 refs.

Gates Learjet Corporation recently received the type certificate
for the Model 55 Longhorn, its newest and largest business jet
aircraft. During the certification effort, the aircraft flight characteris-
tics, as well as the horizontal tail airloads and elevator hinge
moments, were evaluated from inflight response data. The purpose of
these analyses were to verify the design airloads used in the
documentation required for FAA certification. Two parameter
identification computer programs developed by NASA were used.
One was developed by Taylor and Iliff in 1972. The other was
devetoped by Maine and 11iff in 1980. {Author)

A82-17828 # A binary matrix technique for aircraft colli-
sion threat recognition and avoidance. M. N. Wagdi (Riyadh,
University, Rivadh, Saudi Arabia). American Institute of Aeronautics
and Astronautics, Aerospace Sciences Meeting, 20th, Orlando, FL,
Jan. 11-14, 1982, Paper 82-0184.9 p.

A new technique is presented for aircraft collision threat
recognition and avoidance. The lateral plane of the airspace in front
of own aircraft is represented by a square binary matrix, whose
central element coincides with the own aircraft body axes system,
Each element of the binary matrix defines an airspace cell with
known area. The elements representing the flight domains of own
and threat aircraft have digits 1 while all other elements are zeros.
The binary matrix approach enables one to project the three
dimensional threat information onto a two dimensional indicator.
This is done through the introduction of the threat signal intensity
concept. A possible collision threat is recognized when the digit in
one of the cells bounding the own aircraft domain changes from 0 to
1. The location of such cell in the binary matrix indicates the threat
bearing angles. An evasive maneuver based on such information is
thus initiated. {Author)

A82-17831 # 3 DOF gyro analysis from measured and
derived rates. G. T. Chrusciel and N. J. French (Lockheed Missiles
and Space Co., Inc., Sunnyvale, CA). American Institute of Aero-
nautics and Astronautics, Aerospace Sciences Meeting, 20th, Or-
lando, FL, Jan. 11-14, 1982, Paper 82-0189. 13 p. 5 refs.

Hypersonic three degree-of-freedom (3DOF) angular motion
reentry simulation tests were performed using telemetry of onboard
rate gyro signals for direct extraction of the aerodynamic moments.
Conditions are described which produced high quality signals during
one test entry and intermittant loss of signal for a subsequent test.
Body fixed angular rate data were reconstructed from the 3DOF
balance angular position results; these compared well with the gyro
data. Feasibility of using the AEDC 3DOF gas bearing angular data
for extraction of moments is demonstrated by good agreement of
aerodynamic moments extracted using the derived rates and gyro
rates. {Author)

A82-17833 * # Development and operating characteristics of
an advanced two-stage combustor. W. Greene, S. Tanrikut (United
Technologies Corp., Commercial Products Div., East Hartford, CT),
and D. E. Sokolowski (NASA, Lewis Research Center, Cleveland,
OH). American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper
82-0191. 14 p. 10 refs.

Results are presented from an experimental program aimed at
optimizing the features of an advanced two-stage combustor that
currently is being developed as part of the National Aeronautics and
Space Administration/Pratt & Whitney Aircraft Energy Efficient
Engine program. The combustor is designed to meet stringent goals
for performance, emissions, durability and operational characteris-
tics. An overview of the design selection process in light of these
goals is discussed. Combustor rig test results, which highlight the
techniques used to reduce emissions, development of the pilot and
main power zone fuel injection systems, and methods of achieving
efficient fuel staging, are presented. {Author)



AB2-17836 * # Water ingestion into jet engine axial compres-
sors. T. Tsuchiya and S. N. B. Murthy (Purdue University, West
Lafayette, IN). American Institute of Aeronautics and Astronautics,
Aerospace Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982,
Paper 82-0196. 11 p. 14 refs. Contract No. F33615-78-C-2401;
Grant No. NAG3-62.

An axial flow compressor has been tested with water droplet
ingestion under a variety of conditions. The results illustrate the
manner in which the compressor pressure ratio, efficiency and
surging characteristics ‘are affected. A model for estimating the
performance of a compressor during water ingestion has been
developed and the predictions obtained compare favorably with the
test results. It is then shown that with respect to five droplet-
associated nonlinearly-interacting processes {namely, droplet-blade
interactions, blade performance changes, centrifugal action, heat and
mass transfer processes and droplet break-up), the initial water
content and centrifugal action play the most dominant roles.

{Author)

AB2-17843 # An experimental investigation of the influence
of vertical wind shear on the aerodynamic characteristics of an
airfoil. F. M. Payne {Boeing Commercial Aircraft Co., Seattle, WA)
and R. C. Nelson (Notre Dame, University, Notre Dame, [N).
American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper
82-0214. 10 p. 17 refs. Research supported by the University of
Notre Dame; U.S. Department of Transportation Contract No.
RC-82010.

An experimental wind tunnel investigation was carried out to
determine the influence of a vertical wind shear on the static
longitudinal aerodynamic coefficients (i.e., the sectional drag, lift,
and moment coefficients) of an airfoil. Force balance and surface
pressure measurements were obtained from a NACA 0018 airfoil in a
linear velocity gradient. The airfoil was tested in a Reynolds number
range from 75,000 to 200,000, with endplates to simulate an infinite
wing, and with the outboard endplate removed to simulate a finite
wing. The effect of grit on the surface of the airfoil was also
investigated. The influence of the velocity gradient on the aero-
dynamic characteristics of the airfoil was found to be small,
especially in comparison to the effects of the grit. {Author)

AB82-17844 * # Simulation of phugoid excitation due to haz-
ardous wind shear. W. Frost (FWG Associates, Inc.; Tennessee,
University, Space Institute, Tullahoma, TN), B. S. Turkel (Peachtree
Dekalb Airport, Atlanta, GA), and J. McCarthy (National Center for
Atmospheric Research, Boulder, CO). American Institute of Aero-
nautics and Astronautics, Aerospace Sciences Meeting, 20th, Or-
lando, FL, Jan. 11-14, 1982, Paper 82-0215. 13 p. 11 refs. Contract
No. NAS8-33458.

Computer and manned flight simulator studies of the effect of

thunderstorm wind shear on the excitation of phugoid oscillations of -

commercial-type aircraft are reported. Previous studies have sug-
gested that the characteristic scale of thunderstorm wind shear drives
commercial-type aircraft at the critical phugoid frequency. To
further investigate this phenomenon, aircraft performance in a
hypothetical sinusoidal wind shear was investigated. Sinusoidal winds
at the phugoid frequency and with frequencies above and below this
value were studied both analytically and in manned flight simulators.
Results indicate that excessive oscillations in flight path amplitude
predicted by computer analyses were not fully collaborated by the
manned flight simulator studies. Some resolution of this problem is
given and additional research necessary to further identify the
discrepancies between the flight simulator and the computer analysis
is outlined. . (Author)

A82-17855 * # Three-dimensional flow studies on a slotted
transonic wind tunnel wall. J. M. Wu, F. G. Collins, and M. K. Bhat
{Tennessee, University, Space Institute, Tullahoma, TN). American
Institute of Aeronautics and Astronautics, Aerospace Sciences
Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper 82-0230. 12 p.
18 refs. Grant No. NsG-2379.

Three-dimensional flow field measurements were made near a
transonic slotted wall. Field velocity vectors and static pressure
distributions have been obtained. The boundary layer displacement
thickness was found to vary in the transverse plane with its
maximum at the slot center line but decreased with increasing
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A82-17862

suction rate through the slot. The boundary layer characteristics
were sensitive to the mass transfer through the slot. The projection
on the flow field velocity vectors on the transverse plane reveals a
vortex-like flow formation. The center of this secondary flow was
located nearly at the edge of the wall shear layer and decreased in
strength with applied suction. The secondary vortex motion may be
attributed to the mean flow skewing, inhomogeneous transverse
plane boundary layer and the wall turbulence anisotropy. {Author)

AB2-17856 * # Vortex lift augmentation by suction on a 60
deg swept Gothic wing. A. H. Taylor, L. R. Jackson, and J. K.
Huffman (NASA, Langley Research Center, Hampton, VA). Ameri-
can Institute of Aeronautics and Astronautics, Aerospace Sciences
Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper 82-0231. 8 p.
12 refs,

An experimental investigation was conducted in the Langley
high-speed 7- by 10-foot wind tunnel to determine the aerodynamic
performance of suction applied near the wing tips above the trailing
edge of a 60 deg swept Gothic wing. Moveable suction inlets were
symmetrically mounted in the proximity of the trailing edge, and the
amount of suction was varied to maximize wing lift. Tests were
conducted at Mach 0.15, 0.30, and 0.45, and the angle of attack was
varied from -4 to 50 deg. The suction augmentation increases the lift
coefficient over the entire range of angle of attack. The lift
improvement exceeds the unaugmented wing lift by over 20%.
Moreover, the augmented lift exceeds the lift predicted by vortex
lattice theory to 30 deg angte of attack. Suction augmentation is
postulated to strengthen the vortex system by increasing its velocity
and making it more concentrated. This causes the vortex breakdown
to be delayed to a higher angle of attack. {Author)

AB82-17858 * # Recent sidewall boundary-layer investigations
with suction in the Langley 0.3-m Transonic Cryogenic Tunnel. A. V.
Murthy, C. B. Johnson, E. J. Ray, and P. L. Lawing (NASA, Langley
Research Center, Transonic Aerodynamics .Div.,, Hampton, VA).
American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper
82.0234. 12 p. 21 refs.

An experimental and theoretical study of the Langley 0.3-m
Transonic Cryogenic Tunne! (TCT) sidewall boundary-layer with and
without suction, has been made. Without suction, the boundary-layer
displacement thickness at a station ahead of the model varied from
about 1.6 mm to 1.3 mm over a Reynolds number range of 20
million to 200 million per m at Mach numbers from 0.30 to 0.76.
Measured velocity profiles were correlated using the defect law of
Hama. The boundary-layer displacement thickness decreased when
suction was applied; however, after suction of about 2 percent of test
section mass flow, the change in the thickness was small. A
comparison of the measured suction effectiveness with finite
difference and integral methods of boundary-layer calculation
showed that both methods predicted the right trend over the range
of suction velocities (up to a suction to free-stream velocity ratio of
-0.02). {Author)

AB82-17861 * # Dynamic stability of a buoyant quad-rotor
aircraft. B. L. Nagabhushan and N. P. Tomlinson (Goodyear
Aerospace Corp., Defense Systems Div., Akron, OH). American
Institute of Aeronautics and Astronautics, Aerospace Sciences
Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper 82-0242. 10 p.
13 refs. Contract No. NAS2-10777.

Stability characteristics of a buoyant quad-rotor aircraft
(BQRA) in hover and forward flight are examined by considering
linear, state-variable, and nonlinear flight simulation models of such a
configuration. The effects of carrying a sling load on the vehicle
dynamics is predicted by considering a coupled model of the two
bodies. Inherent stability characteristics of the vehicle are analyzed
and compared with those of a helicopter and an airship in free flight.
Typical operational conditions that could lead to vehicle instability
are described in the flight envelope of interest. {Author)

AB82.17862 * # Bifurcation analysis of nonlinear stability of
aircraft at high angles of attack. W. H. Hui (Waterloo, University,
Waterloo, Ontario, Canada) and M. Tobak {NASA, Ames Research
Center, Moffett Field, CA). American Institute of Aeronautics and
Astronautics, Aerospace Sciences Meeting, 20th, Orlando, FL, Jan.
11-14, 1982, Paper 82-0244. 11 p. 13 refs. Grant No. NAGW-130.
The problem of stability of steady flight of an aircraft flying at -



A82-17864

high angles of attack subject to finite-amplitude disturbances in pitch
is studied using bifurcation theory, taking account of the interactions
between the pitching motion and the unsteady flow. The aero-
dynamic responses to large-amplitude slow oscillations of the aircraft
are obtained from that of infinitesimal amplitude case. Increasing the
angle of attack past some critical angle for which the damping
vanishes, the steady flight becomes unstable and Hopf bifurcation
sets in, resulting in a periodic motion. A simple criterion in terms of
the aerodynamic coefficients is given for determining the stability of
the bifurcating period motion. For supersonic/hypersonic flat plate
airfoils the bifurcating periodic motion is found to be unstable. This
implies that when the angle of attack is increased past that of neutral
damping, there will be drastic changes of the motion of the aircraft
from its steady flight condition at the critical angle, including, e.g.
hysteresis. {Author)

A82-17864 4 Aerodynamics of tactical weapons to Mach
number 8 and angle-of-attack of 180 deg. L. Devan, L. A. Mason, and
F. G. Moore {U.S. Navy, Naval Surface Weapons Center, Dahlgren,
VA). American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th;, Orlando, FL, Jan. 11-14, 1982, Paper
82-0250. 13 p. 14 refs. Army-sponsored research. Navy Task
RF32-391-801; SEA Task SF32392-591; SEA Task SR02302.

The Naval Surface Weapons Center Aeroprediction Code has
been extensively applied to the prediction of static and dynamic
aerodynamics of missile configurations. Major extensions have
recently been made to the code to extend its capability to freestream
Mach number between O and 8 and angles of attack between 0 and
180 deg, and also to improve the transonic, inviscid, body-alone,
static, aerodynamic predictions and the dynamic derivative predic-
tions for all Mach numbers. The theoretical basis for the code
extensions are outlined and previous methods are briefly reviewed.
The code is evaluated through comparisons of computational
examples with experiment for body-alone, body-tail and body-tail-
canard configurations. The speed and accuracy of the code are ideal
for use in preliminary design, (Author)

AB82-17865 # Relaxation solution for viscous transonic flow
about fighter-type forebodies and afterbodies. R. R. Cosner (McDon-
nell Aircraft Co., St. Louis, MO). American Institute of Aeronautics
and Astronautics, Aerospace Sciences Meeting, 20th, Orlando, FL,
Jan, 11-14, 1982, Paper 82-0252. 10 p. 12 refs.

The velocity-splitting method for solving the Navier-Stokes
equations has been formulated into a procedure to predict external
3-D flowfields at subsonic and transonic speeds. A wide range of
geometry can be treated, including realistic fighter-type forebody
and afterbody configurations. Accurate results for pressure and drag
have been obtained for several configurations at transonic speeds,
including cases in which the pressure field is modified substantially
by boundary layer separation. The procedure has demonstrated the
needed accuracy, versatility, reliability, and economy to be a
practical engineering tool. (Author)

A82-17866 # Performance calibration results for a Compact
Multimission Aircraft Propulsion Simulator. C. D. Wagenknecht, G.
E. Hoff {General Electric Co., Cincinnati, OH)}, and T. J. Norbut
(USAF, Wright Aeronautical Laboratories, Wright-Patterson AFB,
OH). American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper
82-0254. 12 p. 9 refs.

Experimental performance data were obtained for a Compact
Multimission Aircraft Propulsion Simulator configured with dry and
reheat exhaust nozzles simulating a broad range of advanced
multimission aircraft propulsion system cycles. Exhaust nozzles,
pancake mixers, and circular arc venturi flow meters were calibrated
over the expected range of operation prior to simulator testing.
Agreement of the C-MAPS performance results with the calibration
data are presented in order to assess methods for determining
installed simulator inlet airflow. Installed operability considerations
with regard to cycle simulation, model scaling, and aircraft integra-
tion are discussed. The C-MAPS test program demonstrated a 20
percent improvement in engine pressure ratio simulation capability
relative to a prototype design. This was accomplished for the 1.65
Ib/sec. C-MAPS in a compact size equivalent to a 36 percent overall
length reduction and a 21 percent maximum diameter reduction.

(Author)
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A82-17867 # Digital test pilot concept. W. J. Bezdek
{McDonnell Aircraft Co., St. Louis, MO) and R. T. Galloway (U.S.
Navy, Naval Training Equipment Center, Orlando, FL). American
Institute of Aeronautics and Astronautics, Aerospace Sciences
Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper 82-0259. 12 p.
9 refs.

A series of automated digital tests have been developed to verify
the fidelity of aircraft systems, performance, and flying qualities for
aircraft models developed for man-in-the-loop simulation. The
aircraft digital tests include time to accelerate/decelerate, level
turning performance, time to climb/descend, steady state trim,
dynamic longitudinal stability, static and dynamic lateral-directional
stability, lateral control effectiveness, and engine operation. The
implefnentation of the test driver equations, verification of the test
methods and comparisons with other validation methods are de-
scribed. Examples using F-4J/S flight test data are used to demon-
strate the concept. {Author)

AB2-17868 * # Real-time simulation of helicopter IFR
approaches into major terminal areas using RNAV, MLS, and CDTI.
L. Tobias, H. Q. Lee, L. L. Peach {NASA, Ames Research Center,
Moffett Field, CA), F. M. Willett, Jr., and P. J. O'Brien (FAA,
Technical Center, Atlantic City, NJ). American Institute of Aero-
nautics and Astronautics, Aerospace Sciences Meeting, 20th, Or-
lando, FL, Jan. 11-14, 1982, Paper 82-0260. 13 p. 11 refs.
Helicopter IFR routes at hub airports have been investigated in
an air-traffic-control system simulation involving a piloted helicopter
simulator, computer-generated air traffic, and air traffic controllers.
Problems studied included: (1} pilot acceptance of the approach
procedure and tracking accuracy; {2) ATC procedures for handling a
mix of helicopter and fixed-wing traffic; and (3) utility of the
Cockpit Display of Traffic Information {CDTI!) for the helicopter.
Results indicate that the helicopter routes were pilot acceptable and
were noninterfering with fixed-wing traffic. Merging and spacing
maneuvers using CDTI were successfully carried out by the pilots,
but controllers had some reservations concerning CDTI, {Author)

A82-17874 # Icing analysis of an unprotected aircraft
radome. J. Stone and R. Ross (Ross Aviation Associates, Sedgwick,
KS). American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper
82-0281. 6 p.

Artificial icing tests were conducted to determine the rate of ice
accretion on an unprotected aircraft radome. These data are
correlated with accepted means of calculating water catch rate. The
theoretical method of calculating water catch rate is subsequently
modified to produce a more accurate prediction technique. A
method is also developed to predict the thickness distribution of the
accumulated ice on the radome. Since fully descriptive icing tunnel
data does not exist for radome shapes, assumptions are made
concerning the shape of the forward fuselage in the determination of
the average collection efficiency. Other assumptions, such as ice
density and the amount of water catch that freezes, are made to give
the highest ice accumulation. (Author)

AB2-17875 # A Microwave lce Accretion Measurement
Instrument - MIAMI. B. Magenheim and J. K. Rocks {ldeal Research,
Inc., Rockville, MD). American Institute of Aeronautics and Astro-
nautics, Aerospace Sciences Meeting, 20th, Orlando, FL, Jan, 11-14,
1982, Paper 82-0285. 9 p.

A Microwave lce Accretion Measurement Instrument {(MIAMI),
controlled by a microprocessor, has been developed that can: (1)
detect the presence of ice and sound an alarm; {2) measure and
digitally display the ice thickness and ice accretion rate; (3) plot the
ice thickness and accretion rate on a pen recorder; (4) log and
printout a permanent record of the ice thickness and ice accretion
rate versus time; and (5) store data for delayed time statistical
analysis and printout. The MIAMI was tested in the NASA Lewis
Research Center’s Icing Research Tunnel, demonstrating its ability to
measure ice growth on a two-dimensional air foil. The MIAMI
transducer is constructed from solid-state components, all of which
have a low mass and are ruggedly built. The device may be mounted
nonintrusively on any part of the aircraft skin, including the rotor
blades and engine inlets. J.F.

A82-17894 * # The NASA MERIT program - Developing new
concepts for accurate flight planning. R. Steinberg {NASA, Lewis



Research Center, Clevetand, OH). American Institute of Aeronautics
and Astronautics, Aerospace Sciences Meeting, 20th, Orlando, FL,
Jan. 11-14, 1982, Paper 82-0340. 6 p.

It is noted that the rising cost of aviation fuel has necessitated
the development of a new approach to upper air forecasting for flight
planning. It is shown that the spatial resolution of the present
weather forecast models used in fully automated computer flight
planning is an important accuracy-limiting factor, and it is proposed
that man be put back into the system, although not in the way he
has been used in the past. A new approach is proposed which uses
the application of man-computer interactive display techniques to
upper air forecasting to retain the fine scale features of the
atmosphere inherent in the present data base in order to provide a
more accurate and cost effective flight plan. It is pointed out that, as
a result of NASA research, the hardware required for this approach
already exists. C.R.

AB82-17895 # Minimum cost atmospheric cruise control -
Most efficient airspeed for a given wind component. C. L. Chandler
and C. J. Emmons (Delta Air Lines, Inc., Atlanta, GA). American
Institute of Aeronautics and Astronautics, Aerospace Sciences
Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper 82-0341. 4 p.

Attention is called to the fact that many airlines overlook the
effect of winds when setting the cruise speeds that will produce the
most economical speed schedule for a flight. It is shown through
calculations that as a headwind gets stronger the Mach number
should be increased or at least maintained. Conversely, as the
tailwinds increase in strength, the Mach number should be reduced.
Another advantage of the method proposed is the improvement that
would be seen in on-time performance by compensating for the
winds with the wider use of Mach numbers. C.R.

AB2-17896 * # The influence of turbulence models on
computer-simulated aircraft landing. W. Frost (Tennessee, University,
Tullshoma, TN), S.-T. Wang (FWG Associates, inc., Tullahoma, TN},
and D. W. Camp (NASA, Marshall Space Flight Center, Huntsville,
AL). American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper
82-0342. 4 p. 9 refs. Contract No. NAS8-32692.

Three models of simulated atmospheric turbulence were used to
determine their respective influence on a computer-simulated, DC-8
type, aircraft landing. Statistical results based on a sample of 20
simulated landings illustrate the influence of turbulence simulated by
the different models. For the same spectrum function, a non-
Gaussian turbulence model produces the higher degree of touchdown
variability. When different spectrum functions are used the von
Karman model induces a smaller standard deviation in position error
than the Dryden model. The turbulence energy contained by the
higher frequency fluctuation has little effect on the landing position.

{Author)

A82-17900 * # Computations of transonic flow over an oscil-
lating airfoil with shock-induced separation., W. J. Chyu and K.
Kuwahara (NASA, Ames Research Center, Moffett Field, CA).
American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper
82-0350. 11 p. 22 refs.

A numerical study is presented on unsteady transonic flow over
an airfoil in pitching oscillation at a moderately high incidence. The
study was focused on the effects of unsteady shock-wave/boundary-
layer interactions and subsequent flow separations. An implicit
finite-difference scheme was used to solve the full time-dependent
compressible Navier-Stokes equations in conservation-law form. The
algorithm adopted for this study is the Beam-Warming spatially
factored scheme. 1t is, however, constructed in a body-fitted
curvilinear coordinate system for efficient unsteady flow computa-
tions. The computational results are compared with experimental
data measured in the Ames 11- by 11-Foot Transonic Wind Tunnel.

{Author)

AB2-17901 # Instantaneous turbulence profiles in the wake
of an oscillating airfoil. J. De Ruyck and C. Hirsch (Brussel, Vrije
Universiteit, Brussels, Belgium). American Institute of Aeronautics
and Astronautics, Aerospace Sciences Meeting, 20th, Orlando, FL,
Jan. 11-14, 1982, Paper 82-0353. 13 p. 18 refs. Research supported
by the Fonds National de ta Recherche Scientifique; Grant No.
DAJA37-80-C-0367.
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Instantaneous velocity and turbulence profiles are measured in
the wake of a NACA 0012 oscillating airfoil. All non-zero Reynolds
stresses are determined using a single slanted rotating hot wire
measurement technique. Data acquisition is performed through an
on-line sampling, digitizing and recording facility. Measurements are
made at 0.7, 2, 5, 10 and 20% chord downstream of the trailing edge.
The frequency coefficient ranges from O to 1.23. Four mean
incidences are considered corresponding to no stall, stall onset and
light dynamic stall, Results are discussed and compared with steady
state results. (Author)

A82-17902 # Numerical computation of optimal atmo-
spheric trajectories involving staged vehicles. C. R. Hargraves (Boeing
Co., Seattle, WA). American Institute of Aeronautics and Astro-
nautics, Aerospace Sciences Meeting, 20th, Orlando, FL, Jan. 11-14,
1982, Paper 82-0360. 6 p. 5 refs,

A trajectory optimization procedure is described which can
solve practical problems involving staged vehicles or discontinuous
equations of motion. It is an extension of a computer code called
CTOP (Chebychev Trajectory Optimization Program) which was
described by Hargraves et al. (1981). With CTOP, the state and
control variables are described as functions of time by patched
polynomials. A subset of the patch points (including initial and fina!
time) may be designated as free parameters called events. It is
pointed out that discontinuities may occur at events and that the
payoff may depend on them. The values of the events are adjusted in
order to achieve the desired optimum., Numerical examples are
presented. C.R.

A82-17904 # Constant L/D glide trajectories. J. L. Ray-
mond (Hughes Aircraft Co., Missile Systems Group, Canoga Park,
CA). American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper
82-0362. 7 p.

The present paper reviews the phenomenon of constant L/D
glide trajectories with the result that new, simple and accurate
closed-form expressions are derived. They include relations between
glide path angle, altitude, time, velocity, density, and dynamic
pressure. Results obtained compare well with those obtained by a
digital computer using step-by-step integration of the equations of
motion for a point mass. The relations may be used for rapid
preliminary design estimates of constant L/D trajectories.  {Author)

A82-17905 # Optimum configuration for a 10 passenger
business turbofan jet airplane. M. Aronson. American Institute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, 20th,
Orlando, FL,Jan. 11-14, 1982, Paper 82-0365. 11 p. 7 refs.

The optimum external configuration for an airplane which will
meet specific design and performance requirements is determined by
use of an analytical method which considers systematic variations of
wing sweep, thickness ratio, fuselage fineness ratio, cruising speed
and design weight. Relationships between the various structural,
weight and aerodynamic parameters used in the method are derived.
Evaluation of the parameters is then based on limits imposed by
current experience and assumptions. The specific design objective in
this study was to minimize take-off weight and maximize the cruising
speed for a specific range with a designated power plant. The
optimum configuration resulting from this study has 36 deg wing
sweep and 14.6% wing section thickness, a ramp weight of 21,575
pounds and a range of 2500 n. miles with 10 passengers. Besides
providing an optimum design and an analytical method for its
determination, the method and a number of the curves can be used
to determine configurations which will meet other specific perfor-
mance requirements. (Author)

AB82-17906 # Optimal trajectories in supersonic flight. D.-F.
Lin (Applied Dynamics International, Ann Arbor, MI). American
Institute of Aeronautics and Astronautics, Aerospace Sciences
Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper 82-0366. 10 p.
5 refs.

A discussion emphasizing the analytic aspect of the theory of
the optima! trajectories is presented, beginning with an overview of
optimal trajectories in two dimensions. Solving the general problem
of optimal trajectories in three dimensions is discussed in detail.
Included here are the general properties of optimal trajectories
consisting of the integrals of motion and the characteristic features in
engine and aerodynamic controls. In addition, the optimality of
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singular thrust control and the optimal junction of different subarcs
are analyzed. It is noted that with the normalizing of the control
variables, that is, the thrust-to-weight ratio, the bank angle, and the
load factor, the results can be applied to any supersonic aircraft.

C.R.

A82-17907 # An application of invariance principle to pilot
model for NT-33 aircraft with variable coefficients and delays. A, S.
C. Sinha (Purdue University, Indianapolis, IN}. American Institute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, 20th,
Orlando, FL, Jan. 11-14, 1982, Paper 82-0367. 7 p. 13 refs. Contract
No. F49620-79-C-0038.

A method is presented for analyzing pilot-induced oscillations
(P10} for the NT-33 closed-loop pilot model when retardations and
coefficients are not constant. The variation of retardations and
coefficients results from the effect of wind shear and the neuro-
muscular dynamics of the pilot reported in available data. Non-
linearities in the model are also considered. The method is based on
the use of a new description of such systems in terms of convolution
equations. Spectral factorization is applied to the entire functions of
exponential order. The result is a criterion for the PIO-system with
variable coefficients and variable delays. The criterion assumes
continuity and boundedness of the coefficients and delays. A
Lyapunov functional is constructed which gives a criterion on the
roots of a certain ‘quasi-polynomial,’ i.e., a polynomial in a variable
and the exponential of that variable. The largest domain of attraction
is obtained from the Invariance Principle. {Author)

A82-17908 # Flutter mode suppression using hyperstable
feedback. G. L. Slater {(Cincinnati, University, Cincinnati, OH).
American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper
82-0368. 11 p. 9 refs,

The stability properties of hyperstable systems are explained
and a synthesis procedure for multivariable feedback contro! laws is
formulated and applied to the flutter control problem, The feedback
controller is determined by: (a) constructing a state variable
feedback law using a simplified model of the actual system dynamics,
and (b) constructing a Luenberger observer for this system where the
observer gain matrix is determined based on the hyperstable
criterion. The procedure is applied to two design cases, one which is
open-loop stable and the second which is open loop unstable. Results
indicate that the hyperstability conditions can be utilized con-
veniently to develop a stable, robust elastic mode suppression
system, {Author)

A82-17909 * # The residue-measure criterion for model
reduction in the analysis of the NASA Space Shuttle’s digital flight
control system. D. P. Gluch (Honeywell, Inc., Clearwater, FL).
American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982, Paper
82-0369. 9 p. 8 refs. Research supported by the Honeywell, Inc.,
Rockwell International Corp., and NASA.

A residue-measure criterion model reduction technique is
applied to the vehicle dynamics model used in the design and analysis
of the NASA Space Shuttle's digital flight control system. As
implemented in this study the residue-measure technique invoived an
a priori residue calculation with control system biasing. The
predictions of the reduced model are compared to vehicle level
dynamic stability test data. These comparisons show an excellent
correlation of the dominant spectral and response features between
the model and test data. In addition, the application of the reduction
technique to various Shuttle mission flight phases is demonstrated.

{Author)

AB2-17910 # Target acceleration modeling for tactical
missile guidance. P. L. Vergez (USAF, Armament Laboratory, Eglin
AFB, FL). American Institute of Aeronautics and Astronautics,
Aerospace Sciences Meeting, 20th, Orlando, FL, Jan. 11-14, 1982,
Paper 82-0370. 13 p. 8 refs.

This paper addresses the critical problem of estimating the
missile-to-target position, velocity, and acceleration {required by the
linear optimal guidance law) when only passive {angle only) seeker
information is available on-board a highly maneuverable bank-to-turn
missile concept. More specifically, the problem is how to mode! the
target acceleration to achieve improved missite performance. Four
target acceleration models coupled with an extended Kalman filter
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are presented and evaluated on a six degree-of-freedom missile
simulation to determine their estimation effectiveness and their
inftuence on missile guidance. (Author)

AB82-17911 # Performance considerations in the design of
subsonic cruise missiles. R. L. Hanson and M. H. Kiehle (Boeing
Aerospace Co., Seattle, WA). American Institute of Aeronautics and
Astronautics, Aerospace Sciences Meeting, 20th, Orlando, FL, Jan.
11-14, 1982, Paper 82-0371. 11 p.

The recent introduction of advanced radar-controlled defenses
to the territory of potential enemies has altered the requirements of
both strategic and tactical cruise missiles, which have previously
included only low specific fuel consumption and low vehicle weight,
After a historical survey of cruise missile design practices, and an
assessment of the capabilities of the current Harpoon, ALCM and
Tomahawk systems, consideration is given to the impact of cruise
missile radar cross section (RCS) and infrared signature in the
emerging enemy defenses scenario. It is shown that the avoidance of
fuselage, wing and control surface configurations with sharp points
and tips that increase RCS leads to deltoid and saucer-like designs
whose aerodynamic characteristics are not strictly in keeping with
the efficient, high-speed cruise requirement. The construction of
airframes from radar-absorbing materials is recommended. o.c.

A82-17912 # An aerodynamic and signature shaping tech-
nique for developing advanced supersonic missile concepts. R. J.
Krieger (McDonnell Douglas Astronautics Co., St. Louis, MO).
American Institute of Aeronautics and Astronautics, Aerospace
Sciences Meeting, 20th, QOrlando, FL, Jan. 11-14, 1982, Paper
82-0373. 10 p. 13 refs.

A technigue has been developed for optimizing the aerodynamic
and signature characteristics of advanced, non-circular supersonic
missile concepts. Sensitivity equations which guide configuration
shaping are derived for the aerodynamic coefficients of axial force,
normal force, pitching moment and lift-to-drag ratio; and for the
signature characteristics of radar cross section and shadowing of
surfaces, The implementation of the procedure in the computer
aided design process is presented. Characteristics of the resulting
shapes are verified by comparison with wind tunnel and high range
resalution radar data. Applications are given for forebodies, boattail/
base/nozzle integration and a complete configuration. (Author)

A82-179