Aeronautical Engineering Ae
2ring Aeronautical Engineern
ngineering Aeronautical Engi
cal Engineering Aeronautical
nautical Engineering Aeronaut
Aeronautical Engineering Aero
2ring Aeronautical Engineeni
1gineering Aeronautical Engi
>al Engineering Aeronautical
nautical Engineering Aeronaut
Aeronautical Engineering Aero

aring Aeronautical Engineering




ACCESSION NUMBER RANGES

Accession numbers cited in this Supplement fall within the
following ranges.

STAR (N-10000 Series) N84-28726 - N84-31084

IAA (A-10000 Series) A84-39763 - AB4-42707

This bibliography was prepared by the NASA Scientific and Technical Information Facility
operated for the National Aeronautics and Space Administration by PRC Government Information
Systems.




NASA SP-7037(180)

AERONAUTICAL ENGINEERING

A CONTINUING BIBLIOGRAPHY
WITH INDEXES

(Supplement 180)

A selection of annotated references to unclassified
reports and journal articles that were introduced into
the NASA scientific and technical information
system and announced in October 1984 in

. Scientific and Technical Aerospace Reports
(STAR)

« International Aerospace Abstracts (1AA).

NMA Scientific and Technical Information Branch 1984
National Aeronautics and Space Administration
Washington. DC



This suppiement is available as NTISUB/141/093 from the National Technical Information Service
(NTIS), Springfield, Virginia 22161 at the price of $6.00 domestic;-$12.00 foreign.



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 546 reports, journal articles, and other documents originally announced in October
1984 in Scientific and Technical Aerospace Reports (STAR) or in International Aerospace
Abstracts (1AA).

The coverage includes documents on the engineering and theoretical aspects of design,
construction, evaluation, testing, operation, and performance of aircraft (including aircraft
engines) and associated components, equipment, and systems. It also includes research and
development 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 by the first nine STAR
specific categories and the remaining STAR major categories. This arrangement offers the
user the most advantageous breakdown for individual objectives. The citations include the
original accession numbers from the respective announcement journals. The /AA items will
precede the STAR items within each category.

Six indexes -- subject, personal author, corporate source, contract number, report
number, and accession number -- are included.

An annual cumulative index will be published.
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AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES (A84-10000 Series)

All publications abstracted in this Section are available from the Technical Information Service,
American Institute of Aeronautics and Astronautics, Inc. (AlAA), as follows: Paper copies of
accessions are available at $8.50 per document. Microfiche!" of documents announced in /AA
are available at the rate of $4.00 per microfiche on demand. Standing order microfiche are
available at the rate of $1.45 per microfiche for /AA source documents.

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

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

STAR ENTRIES (N84-10000 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
onpage viii.
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: Wher orderirng 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. Itis 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, as indicated above, for those -
documents identified by a # symbol.) '

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

(1) A microfiche is a transparent sheet ot tilm, 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:

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 Microfiims 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.

ESDU. Pricing information on specific data, computer programs, and details on
ESDU topic categories can be obtained from ESDU International Ltd. Requesters in
North America should use the Virginia address while all other requesters should use
the London address, both of which are on page vii.

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

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

- GENERAL AVAILABILITY

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




PUBLIC COLLECTIONS OF NASA DOCUMENTS

DOMESTIC: NASA and NASA-sponsored documents and a large number of aerospace publications are
available to the public for reference purposes at the library maintained by the American Institute of
Aeronautics and Astronautics, Technical Information Service, 555 West 57th Street, 12th Floor, New
York, New York 10019,

EUROPEAN: An extensive collection of NASA and NASA-sponsored publications is maintained by the
British Library Lending Division, Boston Spa, Wetherby, Yorkshire, England for public access. The
British Library Lending Division also has available many of the non-NASA publications cited in Star.
European requesters may purchase facsimile copy or microfiche of NASA and NASA-sponsored
documents, those identified by both the symbols # and " from ESA - Information Retrieval Service
European Space Agency, 8-10 rue Mario-Nikis, 75738 Paris CEDEX 15, France.

FEDERAL DEPOSITORY LIBRARY PROGRAM

In order to provide the general public with greater access to U.S. Government publications, Congress
established the Federal Depository Library Program under the Government Printing Office (GPO), with
50 regional depositories responsible for permanent retention of material, inter-library loan, and reference
services. Over 1,300 other depositories also exist. A list of the regional GPO libraries appears on the
inside back cover.
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ADDRESSES OF ORGANIZATIONS

American Institute of Aeronautics and
Astronautics

Technical Information Service

555 West 57th Street, 12th Floor

New York, New York 10019

British Library Lending Division,
Boston Spa, Wetherby, Yorkshire,
England

Commissioner of Patents and
Trademarks

U.S. Patent and Trademark Office

Washington, D.C. 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, Tennessee 37830

ESA-Information Retrieval Service
ESRIN

Via Galileo Galilei

00044 Frascati (Rome) Italy

ESDU International, Ltd.
1495 Chain Bridge Road
McLean, Virginia 22101

ESDU International, Ltd.
251-259 Regent Street
London, W1R 7AD, England

Fachinformationszentrum Energie, Physik,

Mathematik GMBH
7514 Eggenstein Leopoldshafen
Federal Republic of Germany

Her Majesty’s Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Scientific and Technical Information

Facility
P.O. Box 8757
B.W.I. Airport, Maryland 21240

National Aeronautics and Space
Administration

Scientific and Technical Information
Branch (NIT-1)

Washington, D.C. 20546

National Technical Information Service
5285 Port Royal Road
Springfield, Virginia 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood City, California 94063

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

University Microfilms

A Xerox Company

300 North Zeeb Road

Ann Arbor, Michigan 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library
National Center — MS 950

12201 Sunrise Valley Drive

Reston, Virginia 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, Arizona 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, California 94025

U.S. Geological Survey Library
Box 25046

Denver Federal Center, MS 914
Denver, Colorado 80225.



NTIS PRICE SCHEDULES

Schedule A
STANDARD PAPER COPY PRICE SCHEDULE

(Effective January 1, 1983)

Price Page Range North American Foreign
Code ' Price : Price
A0t . Microfiche $ 450 $ 9.00
A02 001025 7.00 14.00
A03 026-050 8.50 17.00
AO4 051075 10.00 20.00
A0S 076-100 11.50 23.00
A0S 101-125 13.00 26.00
AO7 126-150 14.50 29.00
AO8 151175 16.00 32.00
A0S 176-200 17.50 - 35.00
A10 201-225 19.00 38.00
Al 226-250 20.50 41.00
A12 251-275 22.00 44.00
A13 278-300 23.50 47.00
Al4 301-325 25.00 50.00
AlS 326-350 26.50 53.00
A6 351-375 28.00 56.00
A7 376400 29.50 59.00
A8 401425 31.00 62.00
A9 426-450 32.50 65.00
A20 451-475 34.00 68.00
A21 476-500 35.50 71.00
A22 501-525 37.00 74.00
A23 526-550 38.50 77.00
A24 551-575 40.00 80.00
A25 5§76-600 - . 41.50 R 83.00
A99 801-up -1 -2

Add $1.50 for each additional 25 page increment or portion thereof for 601 pages up.

2/ Add $3.00 for each additional 25 page increment or portion thereof for 801 pages and more.

Schedule E
EXCEPTION PRICE SCHEDULE

Sl LIl o0 ... .Paper. Copy .& Microfiche o LT L

Price North American Foreign
Code Price Price
EO1 $ 650 $ 13.50
E02 7.50 15.50
‘EO3 9.50- - 19.50
E04 11.50 : 23.50
E05 13.50 27.50
EO8 . 15.50 31.50
EO7 17.50 35.50
E08 19.50 39.50
E08 21.50 43.50
E10 23.50 47.50
Ett 25.50 51.50
Et2 28.50 57.50
E13 31.50 63.50
E14 34.50 69.50
E15 37.50 75.50
E18 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-88 - Write for quote

NO1 35.00 45.00
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TABLE OF CONTENTS

Category 01 Aeronautiqs (General)

Category 02 Aerodynamics
Includes aerodynamics of bodies, combinations, wings, rotors, and control
surfaces; and internal flow in ducts and turbomachinery.

Category 03  Air Transportation and Safety
Includes passenger and cargo air transport operations; and aircraft accidents.

Category 04  Aircraft Communications and Navigation
Includes digital and voice communication with aircraft; air navigation systems
(satellite and ground based); and air traffic control.

Category 05  Aircraft Design, Testing and Performance
‘Includes aircraft simulation technology.

Category 06  Aircraft Instrumentation _ :
includes cockpit and cabin display devices; and flight instruments.

Category 07  Aircraft Propulsion and Power
Includes prime propulsion systems and systems components, €.g., gas turbine
engines and compressors; and on-board auxiliary power plants for aircraft.

Category 08  Aircraft Stability and Control
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

Category 09 Research and Support Facilities (Air)
Includes airports, hangars and runways; aircraft repair and overhaul facilities;
wind tunnels; shock tube facilities; and engine test blocks.

Category 10  Astronautics
Includes astronautics (general); astrodynamics; ground support systems and
facilities (space); launch vehicles and space vehicles; space transportation;
spacecraft communications, command and tracking; spacecraft design, testing
and performance; spacecraft instrumentation; and spacecraft propulsion and
power.

Category 11  Chemistry and Materials
Includes chemistry and materials (general); composite materials; inorganic
and physical chemistry; metallic materials; nonmetallic materials; and
propellants and fuels.
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Category 12  Engineering

Includes engineering (general); communications; electronics and electrical
engineering; fluid mechanics and heat transfer; instrumentation and
photography; lasers and masers; mechanical engineering; quality assurance
and reliability; and structural mechanics.

803

Category 13  Geosciences 812
Includes geosciences (general); earth resources; energy production and
conversion; environment pollution; geophysics; meteorology and climatology;
and oceanography.

Category 14  Life Sciences N.A.
Includes sciences (general); aerospace medicine; behavioral sciences; man/
system technology and life support; and planetary biology.

Category 15  Mathematics and Computer Sciences 812
Includes mathematical and computer sciences (general); computer operations
and hardware; computer programming and software; computer systems;
cybernetics; numerical analysis; statistics and probability; systems analysis;
and theoretical mathematics.

Category 16  Physics 815
Includes physics (general); acoustics; atomic and molecular physics; nuclear
and high-energy physics; optics; plasma physics; solid-state physics; and
thermodynamics and statistical physics.

Category 17  Social Sciences 820
Includes social sciences (general); administration and management;
documentation and information science; economics and cost analysis; law and
political science; and urban technology and transportation.

Category 18 Space Sciences N.A.
Includes space sciences (general); astronomy; astrophysics; lunar and
planetary exploration; solar physics; and space radiation.

Category 19  General N.A.
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TYPICAL CITATION AND ABSTRACT FROM STAR

NASA SPONSORED

DOCUMENT AVQILABLE ON
ICROFICHE
NASA ACCESSION —»N84-10017°# Kansas Univ., Lawrence. Flight Research Lab,<—————
NUMBER—— A LIFTING SURFACE THEORY IN ROTATIONAL FLOW Topical
Report, Jun. 1981 - Dec. 1982 ‘——CORPORATE
——M. J. SHIAU and C. E. LAN Oct. 1983 74 p refs - SOURCE
TITLE ——(Contract NAG1-75) T —
(NASA-CR-172233; NAS 1.26:172233; CRINC-FRL-467-2) Avail:e—— |
AUTHORS ——— NTIS HC AO4/MF AO1 CSCL 01A—¢ PUBLICATION
The partial ditferential equation for small disturbance steady DATE
CONTRACT rotational flow in three dimensions is solved through an integral
OR GRANT —— equation approach. The solution is obtained by using the method
of weighted residuals. Specific applications are directed to wings AVAILABILITY
REPORT in nonuniform subsonic parallel streams with velocity varying in SOURCE
NUMBER vertical and spanwise directions and to airfoils in nonuniform .
freestream. Comparison with limited known results indicates that COSATI
the present method is reasonably accurate. Numerical results for CODE

the litting pressure of airfoil, lift, induced drag, and pitching moments
of airfoil, lift, induced drag, and pitching moments of elliptic,
rectangular, and delta wings in a jet, wake, or monotonic sheared
stream are presented. It is shown that, in addition to the effect of
local dynamic- pressures, a positive velocity gradient tends to
enhance the lift. Author

TYPICAL CITATION AND ABSTRACT FROM /AA

AIAA ACCESSION Ava'lt%%ﬁcg:
NUMBER + AB4-10131#
EXPERIMENTAL INVESTIGATION OF CURVATURE EFFECTS<——-|_
ON VENTILATED WALL JETS TITLE
AUTHOR +R. M. EL-TAHER (King Abdulaziz University, Jeddabh, Saudi<———-ﬁ_
Arabia) ,-AIAA Journal (ISSN 0001-1452), vol. 21, Nov. 1983, p. AUTHOR'S
1505-1511. refs N— AFFILIATION
TITLE OF The results of an experimental study for a ventilated plane jet
PERIODICAL— attaching to an offset plane surface br to an offset convex surface
of circular cross section are presented. The results demonstrate ————PUBLICATION
the dependence of the rate of entrainment through the gap, the DATE

location of the attachment point, the growth of the length scale,
and the decay of the maximum velocity on the wall curvature.
Moreover, the effect of wall curvature on the mean velocity, the
turbulence velocity components, and the Reynolds shear stress in
the different zones of the jet are investigated. Author
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AERONAUTICAL
ENGINEERING

A Continuing Bibliography (Suppl. 180)

01
AERONAUTICS (GENERAL)

AB84-40137
FUNDAMENTALS OF AVIATION (2ND REVISED AND
ENLARGED EDITION) [OSNOVY AVIATSII /2ND REVISED AND
ENLARGED EDITION/]
G. A. NIKITIN and E. A. BAKANOV
Transport, 1984, 264 p. In Russian. refs
The history of civil aviation and the general aerodynamic
principles of fixed wing and rotary wing flight are treated. Attention
is given to civilian aircraft configurations with respect to the
structure of wings and their lift augmentation devices, tail
assemblies, fuselages, undercarriages, control systems, propellers
and helicopter rotors. Basic theory and technology incorporated
in the design of reciprocating piston and reactive aircraft engines
are also discussed, with emphasis on fuel injection, lubrication
and hydraulic systems. High-aititude deicing, radio, and electronic
systems are described in detail, and a series of diagrams of aircraft
systems and their subsystems is provided. I.H.

Moscow, lzdatel'stvo

AB84-41066

THE PILOT'S ROLE IN THE AUTOMATED ATC SYSTEM

W. B. COTTON (Air Line Pilots Association International,
Washington, DC) IN: Behavioral Objectives in Aviation Automated
Systems Symposium; Proceedings of the Aerospace Congress and
Exposition, Anaheim, CA, October 25-28, 1982 . Warrendale, PA,
Society of Automotive Engineers, Inc., 1982, p. 1563-155.

A semiautomated system of distributed monitoring of air traffic
is discussed. The system will augment the responsibilities of the
pilot in monitoring air traffic with the help of an onboard cockpit
display of traffic information. The traffic display and Mode S data
communications link will permit the pilot to react quickly within
the organizational plan of the ATC system. The benefits resulting
from greater pilot participation in the control loop include greater
safety for passengers and greater flexibility for ground-based air
traffic controllers. I.H.

AB84-41246

TRANSPORT AIRCRAFT - PROGRESS AND PROBLEMS. | -
FROM FLYING BOATS TO JETS

J. G. BORGER Exxon Air World, vol. 36, no. 1, 1984, p. 12-15,
30.

The various commercial aircraft and the technological changes
incorporated in the past half-century are surveyed. Commercial
passenger transport is asserted to have succeeded because of
increased wing loading, the production of multi-engined aircraft,
engine configurations that were aerodynamically optimized,
upgraded fuel quality and structural improvements. Features of
the B-314, S-42, M-130, B-307, DC-4, -6, -68, -7, the B-377
Stratocruiser and the Constellation are outlined. Standard features
on aircraft in the 1950s included pressurized cabins, fuel tanks
integrated into the wings, anti-icing systems, enclosed wheel wells,
hydraulically-boosted control surfaces, flush riveting and built-in
passenger stairs. M.S.K.

NOVEMBER 1984

AB4-41648
AUTOMATION OF THE INSPECTION OF PART SHAPES USING
COORDINATE-MEASURING MACHINES AT N.P. LET
[AUTOMATIZACE KONTROLY TVARU DILCU S VYUZITIM
SOURADNICOVYCH MERICICH STROJU V N.P. LET]
O. SIMAK  Zpravodaj VZLU (ISSN 0044-5355), no. 1, 1984, p.
37-40. In Czech. refs

Trends in the development of coordinate-measuring machines
(CMMs) and their use in mechanical engineering are examined.
Attention is given to a project for the automation of setup
procedures for a new transport aircraft, calling for the application
of modern measuring devices for the checking of geometric
precision. Performance data and operational characteristics of the
CMMs used at N.P. LET are discussed. Also considered is the
operation of numerical control (NC) machines and the development
of measuring programs on the basis of mathematical models of
aircraft geometry. B.J.

AB84-42280*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

AN OVERVIEW OF SOME MONOPLANAR MISSILE
PROGRAMS

M. L. SPEARMAN (NASA, Langley Research Center, Hampton,
VA) Joint Service Guidance and Control Committee Workshop
on Bank-to-Turn Controlled Terminal Homing Missiles, Johns
Hopkins University, Laurel, MD, September 19, 20, 1984, Paper.
25p. refs .

A historical review is presented of some monoplanar missile
systems in which the vehicle flight control was similar to that for
a conventional aircraft. The review is essentially chronological,
beginning prior to World War |, and includes worldwide programs.
llustrative examples of aerodynamic research with monoplanar
missiles are presented including some comparisons with cruciform
missiles. Some examples of current programs are presented and
some particular mission applications for monoplanar systems are
discussed. Author

A84-42326

ATMOSPHERIC FLIGHT MECHANICS CONFERENCE, SEATTLE,
WA, AUGUST 21-23, 1984, TECHNICAL PAPERS

Conference sponsored by the American Institute of Aeronautics
and Astronautics. New York, American Institute of Aeronautics
and Astronautics, 1984, 523 p. For individua! items see A84-42327

‘to AB4-42376.

Among the topics discussed are maximum likelihood estimation
methods, control inputs for parameter estimation, Space Shuttle
Orbiter aerodynamic parameters, the effect of Karman vortex
shedding on dynamic stall, helicopter parameter identification, a
multidisciplinary data base and analysis for dynamic systems,
circulation control airfoils for V/STOL application, stall/spin-related
handling qualities for supersonic aircraft, ground simulations of
VTOL IFR airworthiness criteria, and the autorotational
characteristics of light airplane fuselages. Also discussed are the
side moment exerted by a spinning projectile’s two-component
liquid payload, parabolized Navier-Stokes computations, viscous
supersonic flow over finned bodies, an aeromaneuvering orbit
transfer vehicle, military helicopter air-to-air capabilities, mission
adaptive wing research concepts, ‘and guided missile
aerodynamics. O.C.
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01 AERONAUTICS (GENERAL)

AB4-42369#

AN ASSESSMENT OF
CAPABILITIES

D. S. HAGUE (Aerophysics Research Corp., Bellevue, WA) IN:
Atmospheric Flight Mechanics Conference, Seattle, WA, August
21-23, 1984, Technical Papers . New York, American Institute of
Aeronautics and Astronautics, 1984, p. 449-457.

(AIAA PAPER 84-2128)

There is a growing interest in the area of helicopter air-to-air
combat due to the growing threat posed by armed helicopters.
Such helicopters have potential against both rotary and fixed wing
aircraft operating in their vicinity. In this paper the helicopter vs.
helicopter air-to-air situation is first examined. Subsequently, the
helicopter vs. fixed wing encounter is addressed. The red helicopter
of this paper is typified by a conventional high performance vehicle
carrying a turreted cannon and up to four air-to-air missiles. Blue
helicopter characteristics are based on advanced helicopter
performance capabilities and a similar weapon load. Blue fixed
wing aircraft employed the F-4 Phantom with a full weapon load
of IR and radar missiles and guns. Author

HELICOPTER AIR-TO-AIR

AB4-42574

THE ROUTE STRUCTURE IN THE COMMERCIAL AIR TRAFFIC
OF THE FEDERAL REPUBLIC OF GERMANY [DIE
ROUTENSTRUKTUR IM GEWERBLICHEN LUFTVERKEHR DER
BUNDESREPUBLIK DEUTSCHLAND]

E. URBATZKA (Deutsche Forschungs- und Versuchsanstalt fuer
Luft-  und Raumfahrt, Cologne, - West Germany)
DFVLR-Nachrichten (ISSN 0011-4901), vol. 42, June 1984, p.
37-41. In German.

A ’route structure’ indicates the routes in an air traffic network
which are used by the passengers to travel from the airport of
departure to their destination, taking into account the percentage
of passengers which were using various possible combinations of
routes, The route structure of a traffic relation in airline traffic is
illustrated with the aid of an example involving voyages between
Hamburg and Spain. It is found that only 10.4 percent of all
passengers are flying directly from Hamburg to Spain, while the
remaining passengers are stopping first at an intermediate airport.
Approximately 68 percent of all passengers are flying over Frankfurt
as intermediate airport. Attention is given to the route structure
related to flights within West Germany, the route structure in traffic
between West Germany and another country, and investigations
and comments regarding future route structures. G.R.

N84-28727*# Douglas Aircraft Co., Inc., Long Beach, Calif.
CONFIGURATION DESIGN STUDIES AND WIND TUNNEL
TESTS OF AN ENERGY EFFICIENT TRANSPORT WITH A
HIGH-ASPECT-RAT!O SUPERCRITICAL WING
P. A. HENNE, J. A. DAHLIN, C. C. PEAVEY, and D. S. GERREN
Washington NASA May 1982 185 p refs
(Contract NAS1-15327)
(NASA-CR-3524; NAS 1.26:3524; ACEE-17-FR-1644) Avail:
NTIS HC A09/MF AO1 CSCL 01B

The results of design studies and wind tunnel tests of high
aspect ratio supercritical wings suitable for a medium range, narrow
body transport aircraft flying near M=0.80 were presented. The
basic characteristics of the wing design were derived from system
studies of advanced transport aircraft where detailed structural
and aerodynamic tradeoffs were used to determine the most
-optimum design from the standpoint of fuel usage and direct
operating cost. These basic characteristics included wing area,
aspect ratio, average thickness, and sweep. The detailed wing
design was accomplished through application of previous test
results and advanced computational transonic flow procedures. In
addition to the basic wing/body development, considerable
attention was directed to nacelle/plyon location effects, horizontal
tail effects, and boundary layer transition effects. Results of these
tests showed that the basic ‘cruise performance objectives were
met or exceeded. Author
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N84-28728# Naval Postgraduate School, Monterey, Calif. .
THE ENFORCER AIRCRAFT PROGRAM: A LOWER-COST
ALTERNATIVE WEAPON SYSTEM M.S. Thesis
R. P. HOLT and R. D. DOLAN Mar. 1984 90 p
(AD-A141564) Avail: NTIS HC A05/MF A01 CSCL 01C

This research concerns a close air support weapon system
known as the Enforcer aircraft. This system was first introduced
to the military services from outside the formal competitive channels
addressed in the procurement regulations. Although there is no
specific operational requirement for an Enforcer type aircraft, it
remains under consideration as a lower-cost alternative close
support system in the so-called high/low mix acquisition strategy.
The research analyzes the progress, to date, of the Enforcer as a
system moving through the stages of the defense systems
acquisition process. Emphasis is placed on the differing roles of
the Enforcer’s participants in that process. There is a' detailed
critical examination of an Air Force Enforcer cost effectiveness
analysis and of the models used in that analysis. Conclusions
and recommendations arising from the study are included,
especially as they related to the expected defense acquisition
environment in the latter half of the eighties. Author (GRA)

N84-28729+#
(Australia).
REPORT OF AN OVERSEAS VISIT TO THE USA, PART 2
G.LONG Jan. 1984 19p
(AD-A142054; ARL/STRUC-TM-374) Avail: NTIS HC A02/MF
A01 CSCL 01C

This report describes an overseas visit to the USA made by
the author. Visits were made to General Dynamics, Fort Worth to
discuss FIIIC and to McAir, St. Louis to discuss F/A-18. The author
also attended a meeting of TTCP Subgroup H as Australian National
Leader. Part 1 of the report describes the visits made to General
Dynamics and McAir, and Part 2 describes the TTCP meeting.

Author (GRA)

Aeronautical Research Labs.,, Melbourne

N84-28730# Army Concepts Analysis Agency, Bethesda, Md.
Force Systems Directorate.
AIRCRAFT SPARE STOCKAGE METHODOLOGY (AIRCRAFT
SPARES) STUDY Final Report, Aug. 1983 - Mar. 1984
S. L. PENN, R. D. MCADOO, H. D. FREAR, W. A. BAUMAN, and
V.E. JUGAN Apr. 1984 163 p
(AD-A142259; CAA-SR-84-12) Avail: NTIS HC A08/MF AO1
CSCL 05A" - o T T o
The Aircraft Spare Stockage Methodology Study was conducted
primarily to provide the Army with an analytical tool for quick
reaction, gross estimation of wartime spare parts requirements
and costs as they relate to flying hour and availability objectives.
An ability to identify problem parts and possible causes of the
problems was also desired. The study compares the potential of
five models--Overview, PARCOM, SESAME, and ACIM, and
Dyna-METRIC--to meet the study objectives. Overview and
PARCOM are recommended for complementary use in estimating
wartime spare parts requirements, while Dyna-METRIC is
recommended for more in-depth evaluation before its suitability
for application to the problem is determined. Data collected and
validation problems associated with all the models examined are
discussed. Author (GRA)

N84-28731#  Messerschmitt-Boelkow-Blohm G.m.b.H., Bremen
(West Germany). '
FLEXIBLE MANUFACTURING LINE FOR AIRCRAFT
STRUCTURES OF SHEET METAL Final Report, Dec. 1982
R. D. STUTZ and H. BECKER Bonn Bundesministerium fuer
Forschung und Technologie  Apr. 1984 97 p  refs In
GERMAN; ENGLISH summary Sponsored by Bundesministerium
fuer Forschung und Technologie
(BMFT-FB-W-84-011; ISSN-0170-1339; TF211/152-08-83) Avail:
NTIS HC A05/MF A01; Fachinformationszentrum, Karlsruhe, West
Germany DM 20,50

An automated manufacturing system for sheet metal aircraft
structures is presented. Numerically controlled contour machining,
heat treatment with glycol quenching, high pressure techniques,



and computer assisted storage and transport techniques were
developed. Results show a global manufacturing cost reduction of
25% resulting from reduced finishing operations, shortened
processing time, increased efficiency, and shortened nonproductive
operations. Author (ESA)

N84-29847*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
SOME AERODYNAMIC DISCOVERIES AND RELATED
NACA/NASA RESEARCH PROGRAMS FOLLOWING WORLD
WAR 2
M. L. SPEARMAN Jun. 1984 28 p refs
(NASA-TM-86258; NAS 1.15:86258) Avail: NTIS HC A03/MF
AO1 CSCL 01B

The World War 2 time period ushered in a new era in
aeronautical research and development. The air conflict during
the war highlighted the need of aircraft with agility, high speed,
long range, large payload capability, and in addition, introduced a
new concept in air warfare through the use of guided missiles.
Following the war, the influx of foreign technology, primarily
German, led to rapid advances in jet propulsion and speed, and a
host of new problem areas associated with high-speed flight
designs were revealed. The resolution of these problems led to a
rash of new design concepts and many of the lessons learned, in
principle, are still effective today. In addition to the technical lessons
learned related to aircraft development programs, it might also be
noted that some lessons involving the political and philosophical
nature of aircraft development programs are worth attention,

Author

N84-29848# Bell Telephone Labs., Inc., Greensboro, N. C.
Federal Systems Div.
STUDY OF THE FAA (FEDERAL AVIATION ADMINISTRATION)
PROGRAM TO MODERNIZE MAINTENANCE OPERATIONS
Engineering Report, Oct. 1983 - Apr. 1984
P. F. SENNEWALD, H. W. GUSTAFSON, and P. B. TAYLOR
Washington, D.C. FAA May 1984 60 p
(Contract DTFA01-84-C-0010)
(AD-A142295;, DOT/FAA/ES-83/12) Avail: NTIS HC A04/MF
A01 CSCL 05A

This report is an evaluation of the FAA’s program to modernize
the National Airspace System and reduce maintenance and
operation costs through replacement of present systems with
state-of-the-art equipment, centralization of the maintenance work
force and remote monitoring of equipment/facilities. A conclusion
of the study was the FAA's Maintenance Program which is a
viable approach to meeting these goals. The AT&T study team
made seven recommendations they believed would ensure
improved productivity and reduced operating costs. The objectives
of the AT&T study were to evaluate the FAA's modernization
program, and then, based on AT&T’'s experience in their
modernization effort, make recommendations to improve the FAA's
program. The recommendations can be generalized into three areas
which are: (1) Separate the monitoring and control of facilities
from the automation and centralization of operations, thereby
enabling independent efforts in those areas, (2) Establish an overall
program management plan, and (3) Establish a model for
centralization of the work force in the automated environment.

Author (GRA)

N84-29849# Air Force Academy, Colo. Dept. of Aeronautics.
AIR FORCE ACADEMY AERONAUTICS DIGEST Final Report
J. DEJONGH, ed., W. HEISER, ed., and R. HOGGE, ed. Mar.
1984 176 p
(AD-A142399; USAFA-TR-84-5) Avail: NTIS HC A09/MF A01
CSCL 20D

Contents: External Flow-Field Measurements on a
Top-Mounted, Inlet-Vatol Configuration at High Angles of Attack;
Experimental Measurements of Wake Characteristics of Low
Aspect-Ratio Delta and Flapped-Plate Planforms; The Early Days
of Aeronautics; Uncertainty Analysis: A New Computer Subroutine;
One-Dimensional Unsteady Isentropic Gas Flow; The Myth of
Objectivity in the Writing of Engineers. GRA
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N84-29850#  Office National d’Etudes et de Recherches
Aerospatiales, Paris (France). )
LA RECHERCHE AEROSPATIALE, BIMONTHLY BULLETIN, NO.
1984-1, 218/ JANUARY - FEBRUARY
C. SEVESTRE, ed. Paris ESA Jun. 1984 81 p refs
Transl. by ONERA into ENGLISH of La Rech. Aerospatiale, Bull.
Bimestrial (Paris), No. 1984-1/218, Jan. - Feb. 1984 81 p
(ESA-TT-858) Avail: NTIS HC A05/MF AO1; print copy in
ENGLISH available at ONERA, FF 60; original report in FRENCH
available at ONERA Paris FF 60

Nurmerical simulation of homaogeneous, isotropic,
two-dimensional turbulence in compressible flow; a semi-implicit
and unsteady numerical method of viscous-inviscid interaction for
transonic separated flows; experimental determination of the
response of a solid propellant to high-frequency pressure
oscillations; blade bending fiutter in supersonic flow; and skin
friction measurements with hot-element gages are discussed.

Author (ESA)
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Includes aerodynamics of bodies, combinations, wings, rotors, and
control surfaces; and internal flow in ducts and turbomachinery.

A84-39872
A NUMERICAL METHOD FOR CALCULATING SUPERSONIC
FLOW PAST AIRCRAFT WINGS [CHISLENNYI METOD
RASCHETA SVERKHZVUKOVOGO OBTEKANIIA KRYL'EV
LETATEL'NYKH APPARATOV)
G. P. VOSKRESENSKII  Zhurnal Vychislitel’'noi Matematiki i
Matematicheskoi Fiziki (ISSN 0044-4669), vol. 24, June 1984, p.
900-915. In Russian. refs

A numerical method is proposed for solving the problem of
supersonic flow past wings of arbitrary configurations. In particular,
attention is given to the case involving a detached shock wave at
the blunt leading edge of .a wing. The solution region is divided
into three subregions, in accordance with the characteristic parts
of the wing, with each subregion having its own systems of
coordinates. The system of gas dynamic equations for a nonviscous
gas is solved using implicit second-order difference schemes. The
approach proposed here is iliustrated by examples in which flow
calculations are made for wings of different types. V.L.

AB84-39970*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

A NUMERICAL STUDY OF THE . TWO- AND
THREE-DIMENSIONAL UNSTEADY NAVIER-STOKES
EQUATIONS IN VELOCITY-VORTICITY VARIABLES USING
COMPACT DIFFERENCE SCHEMES

T. B. GATSKI (NASA, Langley Research Center, Hampton, VA)
and C. E. GROSCH (Old Dominion University, Norfolk, VA)
International Conference on Numerical Methods in Fluid Dynamics,
9th, Gif-sur-Yvette, Essonne, France, June 25-27, 1984, Paper. 6
p.

A compact finite-difference approximation to the unsteady
Navier-Stokes equations in velocity-vorticity variables is used to
numerically simulate a number of flows. These include
two-dimensional laminar flow of a vortex evolving over a flat plate
with an embedded cavity, the unsteady flow over an elliptic cylinder,
and aspects of the transient dynamics of the flow over a rearward
facing step. The methodology required to extend the
two-dimensional formulation to three-dimensions is presented.

Author
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AB84-39997
CERTAIN EXACT SOLUTIONS TO PROBLEMS CONCERNING
FLOW PAST A PROFILE NEAR A RECTILINEAR BOUNDARY
(QUASI-THEORETICAL PROFILES) [NEKOTORYE TOCHNYE
RESHENIIA ZADACHI OB OBTEKANII PROFILIA VBLIZI
PRIAMOLINEINO! GRANITSY /KVAZITEORETICHESKIE
PROFILV/] *
A. V. KUZNETSOV (Kievskii Inzhenerno-Stroitel'nyi Institut, Kiev,
Ukrainian SSR) and V. I. PUTIATA  Gidromekhanika (ISSN
0367-4088), no. 49, 1984, p. 34-41, In Russian. refs

A method is proposed for the analysis of potential bounded
flow past profiles. This case is considered to be important for
studying flow effects on profiles near the ground. The resulting
profiles are called quasi-theoretical since, in contrast to theoretical
solutions, exact solutions for the profiles are found only for fixed
values of angles of attack and relative distance to the boundary.

LH.

AB4-40025*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
EFFECTS OF NOZZLE DESIGN PARAMETERS ON THE EXTENT
OF QUIET TEST FLOW AT MACH 3.5
I. E. BECKWITH, D. M. BUSHNELL (NASA, Langley Research
Center, High-Speed Aerodynamics Div., Hampton, VA), M. R.
MALIK, and F.-J. CHEN (High Technology Corp., Hampton, VA)
International Union of Theoretical and Applied Mechanics,
Symposium on Laminar-Turbulent Transition, 2nd, Novosibirsk,
USSR, July 9-13, 1984, Paper. 13 p. refs

Tests resuits at the NASA Langley Research Center, involving
a Mach 3.5 pilot quiet tunnel, have shown that laminar-layered
nozzle walls improve boundary fayer stability and reduce stream
disturbance levels caused by eddy Mach wave radiation. This type
of wall design is required to obtain transition Reynolds numbers
on tests models as high as those previously observed in supersonic
flight vehicles. The Mach 3.5 pilot nozzle wall boundary layers
were tested for Tollmein-Schlichting and Goertler linear
amplification, and, in an analysis of Goertler vortices in two
axisymmetric Mach 5 nozzles, transition values were found to vary.
These values were applied to several nozzies with similar throat
heights but different expansion rates. Among the nozzles included
in the study, a flat-wall radial flow nozzle and a proposed rod-wall
nozzle were tested. For the highest test unit Reynolds number, it
was determined that the nozzle wall surface finish should not
exceed 0.3 micron. Oil flow studies have indicated that Goertler
vortex disturbances were the dominant mechanism causing
transition on the walls of the pilot nozzle. J.P.

A84-40074 .
GRID-SIZE REDUCTION IN FLOW CALCULATIONS ON INFINITE
DOMAINS BY HIGHER-ORDER FAR-FIELD ASYMPTOTICS IN
NUMERICAL BOUNDARY CONDITIONS
F. W. WUBS, J. W. BOERSTOEL, and A. J. VAN DER WEES
(Nationaal Lucht- en Ruimtevaartlaboratorium, Amsterdam,
Netherlands) Journal of Engineering Mathematics (ISSN
0022-0833), vol. 18, June 1984, p. 157-177. refs

An error analysis is presented of the numerical calculation of
the steady flow on an infinite domain around a given airfoil by a
domain-splitting (zonal) method. This _method combines a
fully-conservative finite-difference approximation on a finite domain
around the airfoil with an approximate asymptotic solution outside
this finite domain. The errors are analyzed as a function of the
accuracy of the approximate asymptotic expansion, of the distance
to the airfoil of the far-field boundary of the finite domain and of
the mesh size. The numerical experiments show that, for a given
desired accuracy level, large reduction in grid sizes are possible,
if the usual far-field asymptotic approximation (uniform flow plus
first-order perturbation by a circulation vortex at infinity) is
augmented by only a few extra terms in the approximate asymptotic
far-field solution. in-this way, considerable numerical efficiency
improvements can be realized. It is expected that this conclusion
can be generalized to many other applications where computations
on infinite domains are performed. Author
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A84-40241*#  National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.

CALCULATION OF TRANSONIC FLOW IN A LINEAR
CASCADE

L. F. DONOVAN (NASA, Lewis Research Center, Cleveland, OH)
AlAA, SAE, and ASME, Joint Propulsion Conference, 20th,
Cincinnati, OH, June 11-13, 1984. 13 p. refs

(AIAA PAPER 84-1301)

Turbomachinery blade designs are becoming more aggressive
in order to achieve higher loading and greater range. New analysis
tools are required to cope with these heavily loaded blades that
may operate with a thin separated region near the trailing edge
on the suction surface. An existing, viscous airfoil code was adapted
to cascade conditions in an attempt to provide this capability.
Comparisons with recently obtained data show that calculated and
experimental surface Mach numbers were in good agreement but
loss coefficients and outlet air angles were not. Previously
announced in STAR as N84-24539 Author

A84-40775
THE ASYMPTOTIC ANALYSIS OF WAVE INTERACTIONS AND
NUMERICAL CALCULATIONS OF TRANSONIC NOZZLE FLOW
H. M. GLAZ (U.S. Navy, Naval Surface Weapons Center, Silver
Spring, MD) and T.-P. LIU (U.S. Navy, Naval Surface Weapons
Center, Silver Spring; Maryland, University, College Park, MD)
Advances in Applied Mathematics (ISSN 0196-8858), vol. 5, June
1984, p. 111-146. Research supported by the John Simon
Guggenheim Foundation, U.S. Navy, and NSF. refs

Transonic flow through a duct of variable cross section for
which nonlinear resonance effects are important is considered.
The complicated local interactions of nonlinear waves ae resolved
through asymptotic analysis and this is then used to construct a
random choice method to calculate general unsteady flowfields.
The method produces sharp shocks without oscillations, is accurate
in smooth regions, and converges to a stable steady flow.

Author

A84-40799
NUMERICAL DESIGN OF PLANE AND AXISYMMETRIC
SUPERSONIC NONEQUILIBRIUM-FLOW CHANNELS FOR
OBTAINING NONUNIFORM OUTPUT CHARACTERISTICS
A. S. VOINOVSKIl and V. I. KIREEV (Piss'ma v Zhurnal
Tekhnicheskoi Fiziki, vol. 9, Aug. 26, 1983, p. 1015-1018) Soviet
Technical -Physics Letters (ISSN 0360-120X), vol. 9, Aug. 1983, p.
436, 437. Translation. refs |

A numerical model was developed for the mixed boundary value
problem of planar axisymmetric supersonic channel flow profiles
with a central object and chemically reacting. The pressure
distribution was assumed to be the generatrix of the central object.
The gasdynamic and chemical parameters distributions were
defined on a reference line in a supersonic region at the channel
entrance. A solution was found using the method of characteristics
over several layers of flow. An implicit difference scheme
numerically integrated the chemical kinetic equations along the
streamlines. Sample calculations are presented for the flow of
combustion products of (CH3)2NNH2 fuel, taking into consideration
continuous and noncontinuous boundary conditions. M.S.K.

AB84-40813*#  National Aeronautics and Space Administration.
Flight Research Center, Edwards, Calif.

THERMAL RESPONSE OF SPACE SHUTTLE WING DURING
REENTRY HEATING

L. GONG, W. L. KO, and R. D. QUINN (NASA, Flight Research
Center, Edwards, CA)  American Institute of Aeronautics and
Astronautics, Thermophysics Conference, 19th, Snowmass, CO,
June 25-28, 1984. 16 p. refs

(AIAA PAPER 84-1761)

A structural performance -and resizing (SPAR) finite element
thermal analysis computer program was used in the heat transfer
analysis of the Space Shuttie Orbiter that was subjected to reentry
aerodynamic heatings. One wing segment of the right wing (WS
240) and the whole left wing were selected for the thermal analysis.
Results showed that the predicted thermal protection system (TPS)



temperatures were in good agreement with the space transportation
system, trajectory 5 (STS-5) flight-measured temperatures. In
addition, calculated aluminum structural temperatures were in fairly
good agreement with flight data up to the point of touchdown.
Results also showed that the internal free convection has a
considerable effect on the change of structural temperatures after
touchdown. Author

AB84-40814*#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.

THEORETICAL ANALYSIS OF AIRCRAFT AFTERBODY FLOW
G. S. DEIWERT, A. E. ANDREWS, and K. NAKAHASHI (NASA,
Ames Research Center, Moffett Field, CA) American Institute of
Aeronautics and Astronautics, Fluid Dynamics, Plasma Dynamics,
and Lasers Conference, 17th, Snowmass, CO, June 25-27, 1984,
22 p. refs

(AIAA PAPER 84-1524)

The strongly interactive flow field about aircraft afterbodies is
investigated using computational techniques by which the
thin-shear-layer formulation of the compressible,
Reynolds-averaged Navier-Stokes equations is solved. A
time-dependent implicit numerical algorithm is used to obtain
solutions for a variety of afterbody and nozzle geometries, within
the class of bodies of revolution, for both subsonic and supersonic
external flow, and for sonic and supersonic underexpanded’jets.
Only centered nozzles with either a sharp lip or a blunt base are
considered. In all cases, computed results are compared with
experimental data taken at flight Reynolds numbers for like-flow
conditions. Turbulence closure is realized using algebraic
eddy-viscosity concepts. A new and unique adaptive-grid technique
is used to resolve flow regimes with large gradients and to improve
the accuracy and efficiency of the computational scheme. Special
singular point boundary conditions are used for similar purposes,
and are especially effective for highly under-expanded jets. For all
cases considered, except one with a very large
base-to-nozzle-exit-diameter ratio, the agreement with experimental
measurements is excellent. For geometries with large base regions,
enhancements in the turbulence transport model are necessary
to support improvements in the flow-field simulation. " Author

AB4-40815# )

THE THREE-DIMENSIONAL TURBULENCE TRANSPORT
PROPERTIES IN THE BOUNDARY LAYERS OF CONICAL BODY
CONFIGURATIONS AT MACH 3

D. W. AUSHERMAN and W. J. YANTA (U.S. Navy, Naval Surface
Weapons Center, Silver Spring, MD) American Institute of
Aeronautics and Astronautics, Fluid Dynamics, Plasma Dynamics,
and Lasers Conference, 17th, Snowmass, CO, June 25-27, 1984 .
26 p. refs

(AIAA PAPER 84-1528)

Three-dimensional boundary layer measurements were carried
out on 7 deg semivertex angle conical body configurations for
angles-of-attack of 0, 2, and 4 deg in the Naval Surface Weapons
Center Supersonic Tunnel Number Two. Tests were conducted at
a freestream Mach number of 3.0 for a nominal freestream
Reynolds number of 2.3 million/ft (7.5 million/m) with two different
nosetips, a nominal 22 percent spherically blunt nose, and a
severely indented nosetip which represented an ablated reentry
shape. Measurements of the three mean velocity components,
turbulence intensities, and Reynolds stresses were obtained at
various circumferential locations around the body for one axial
station, using a three-dimensional Laser Doppler Velocimeter
system. In addition, surface Preston probe and static pressure
measurements were obtained at five axial stations along the body.
The effects of nose geometry, angle-of-attack, and mode! roll
position on the three-dimensional boundary layer turbulence
modeling parameters (such as eddy viscosity and mixing length)
are discussed herein. Author
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A84-40826#

COMPARISON OF MEASURED AND PREDICTED TRANSONIC
FLOW AROUND AN AIRFOIL

P. J. BRYANSTON-CROSS (Churchill College, Cambridge, Engtand)
and J. D. DENTON (Cambridge University, Cambridge, England)
AIAA Journal (ISSN 0001-1452), vol. 22, Aug. 1984, p. 1025,
1026.

A two-dimensional numerical solution using an inviscid time
marching method has been compared with interferometric data
obtained from image plane holograms. This has been done over
the whole blade profile including the trailing edge shock region,
but a particularly detailed analysis has been made of the leading
edge. The data obtained show isodensity/iso-Mach contours of
0.03 with a spacing of typically 50 microns between them. It was
found that a highly refined grid size of similar resolution was
required to compute an accurate solution. Author

A84-40827*#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
A NEW CONSISTENT SPATIAL DIFFERENCING SCHEME FOR
THE TRANSONIC FULL-POTENTIAL EQUATION
J. FLORES, T. L. HOLST, D. KWAK (NASA, Ames Research Center,
Applied Computational Aerodynamics Branch, Moffett Field, CA),
and D. M. BATISTE  AIAA Journal (ISSN 0001-1452), vol. 22,
Aug. 1984, p. 1027-1034. refs

Previously cited in issue 5, p. 585, Accession no. A83-16678

A84-40828#

NUMERICAL SIMULATION OF TWO-DIMENSIONAL UNSTEADY
TRANSONIC FLOWS USING THE FULL-POTENTIAL
EQUATION

J. B. MALONE (Lockheed-Georgia Co., Marietta, GA) and N. L.
SANKAR (Georgia Institute of Technology, Atlanta, GA) AlAA
Journal (ISSN 0001-1452), vol. 22, Aug. 1984, p. 1035-1041.
refs

Previously cited in issue 5, p. 582, Accession no. AB3-16601

A84-40830#
SUPERSONIC CONICAL SEPARATION DUE TO SHOCK
VORTICITY
F. MARCONI (Grumman Aerospace Corp., Bethpage, NY)  AIAA
Journal (ISSN 0001-1452), vol. 22, Aug. 1984, p. 1048-1055.
refs

Previously cited in issue 17, p. 2451, Accession no.
A83-38084

. AB4-40831"# Rutgers Univ., New Brunswick, N. J.

A HYBRID EXPLICIT-IMPLICIT NUMERICAL ALGORITHM FOR
THE THREE-DIMENSIONAL COMPRESSIBLE NAVIER-STOKES
EQUATIONS
D. D. KNIGHT (Rutgers University, New Brunswick, N.J.)  AIAA
Journal (ISSN 0001-1452), vol. 22, Aug. 1984, p. 1056-1063.
NASA-supported research. refs
(Contract AF-AFOSR-82-0040; AF-AFOSR-80-0072)

Previously cited in issue 5, p. 582, Accession no. AB3-16593

AB84-40832#
SEPARATION MODEL FOR TWO-DIMENSIONAL AIRFOILS IN
TRANSONIC FLOW
F. A. DVORAK and D. H. CHOI (Analytical Methods, Inc., Redmond,
WA) AIAA Journal (ISSN 0001-1452), vol. 22, Aug. 1984, p.
1064-1070. refs
(Contract DAAG29-78-C-0004)

Previously cited in issue 5, p. 584, Accession no. AB3-16638

AB84-40836*# Informatics General Corp., Palo Alto, Calif.

NEW IMPLICIT BOUNDARY PROCEDURES - THEORY AND
APPLICATIONS

M. M. RAI (Informatics General Corp., Palo Alto, CA) and D. S.
CHAUSSEE (NASA, Ames Research Center, Moffett Field, CA)
AIAA Journal (ISSN 0001-1452), vol. 22, Aug. 1984, p.
1094-1100. refs

Previously cited in issue 5, p. 579, Accession no. AB3-16536
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AB84-40842*# National Cheng Kung Univ., Tainan (Taiwan).
NUMERICAL SIMULATIONS OF UNSTEADY TRANSONIC FLOW
IN DIFFUSERS
M.-S. LIOU (National Cheng Kung University, Tainan, Republic of
China) and T. J. COAKLEY (NASA, Ames Research Center, Moffett
Field, CA)  AIAA Journal (ISSN 0001-1452), vol. 22, Aug. 1984,
p. 1139-1145. Research supported by the McDonnell Douglas
Independent Research and Development Program, and NASA.
refs
’ Previously cited in issue 15, p. 2346, Accession no.
A82-31959

A84-40846#
A SOURCE-EQUALITY KUTTA CONDITION FOR PANEL
METHODS
L. FORNASIER (Messerschmitt-Boelkow-Blohm GmbH, Ottobrunn,
West Germany) AIAA Journal (ISSN 0001-1452), vol. 22, Aug.
1984, p. 1167-1169. refs

Significant variations in overall circulation and local flow
properties can result from different choices for the type and/or
the location of the application point of the numerical Kutta condition.
A source-equality condition is proposed that can be applied at an
airfoil trailing edge, and its application to low-order and higher-order
panel methods is presented to quantify the improvements achieved
by the present model vis-a-vis two conventional forms. O.C.

A84-40858
TURBULENCE MEASUREMENTS IN AN EJECTOR WING FLOW
FIELD
G. D. CATALANO (Louisiana State University, Baton Rouge, LA),
H. E. WRIGHT (USAF, Institute of Technology, Wright-Patterson
AFB, OH), and R. E. WALTERICK (Georgia Institute of Technology,
Atlanta, GA) [N: Photon correlation techniques in fluid mechanics;
Proceedings of the Fifth International Conference, Kiel and Damp,
West Germany, May 23-26, 1982 . Berlin, Springer-Verlag, 1983,
p. 105-109. refs '
Measurements were made of the turbulent flowfield on an
ejector wing with a constant area mixing duct. The trials were run
in a wind tunnel using smoke tracers and a laser velocimeter.
The freestream velocity was around 8 m/sec and turbulence was
3-7 percent. The flowfield above the wing was consistently
accelerated, and the effect extended upwind of the wing. Powering
the ejector shifted the stagnation point downstream on the lower
surface. Finally, streamlines above the wing surface were observed
to compress toward the upper surface, suggesting that the wake
region was reduced. M.S.K.

A84-40862
BASE FLOW MEASUREMENTS IN A TRANSONIC CASCADE
USING A LASER TRANSIT ANEMOMETER
R. G. W. BROWN. (Royal Signals and Radar Establishment,
Malvern, Worcs., England) and P. H. RICHARDS (Central Electricity
Generating Board, Marchwood Engineering Laboratories,
Southampton, England) IN: Photon corretation techniques in fluid
mechanics; Proceedings of the Fifth International Conference, Kiel
and Damp, West Germany, May 23-26, 1982 . Berlin,
Springer-Verlag, 1983, p. 192-196. refs

The results of using a laser transit anemometer (LTA) to
measure the velocity, flow angle, and vortex ‘shedding frequency
in the base flow region near the trailing edge of a blade in a
transonic turbine cascade are reported. The flowfield was
numerically modeled with an inviscid method for two-dimensional
vortex shedding. Dual orthogonally polarized laser beams separated
by 450 microns shone through the flow into photomultiptiers.
Cross-correlations were generated from the digitized signals. The
flow angle was derived from measurements at different laser
angular settings and exhibited an accuracy to within 0.05 deg. A
good match was also found with the vortex shedding frequencies
observed above Mach 1 flow speeds. M.S.K.
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A84-408S0
WATER DROPLET TRAJECTORY COMPUTATION AROUND AN
AIR INTAKE
H.-W. STOCK (Dornier GmbH, Friedrichshafen, West Germany)
Zeitschrift fuer Flugwissenschaften und Weltraumforschung (ISSN
0342-068X), vol. 8, May-June 1984, p. 200-208. refs

Water droplet trajectories around an air intake are computed
in order to evaluate the impingement boundaries on the inlet and
the amount of water which hits the inlet lip. The amount of water
together with the impingement boundaries form the basis for the
estimation of the ice growth on inlet lips under given atmospheric
conditions. The flow field around the inlet is computed solving the
Euler equations by a finite volume technique. The droplets are
seeded into the gas velocity field at a place sufficiently upstream
of the inlet, where the flow is almost unperturbed. The equations
of motion for the droplet are solved and the impingement points

on the inlet lip can be determined. Author
A84-41165
RADIATIVE AND CONVECTIVE HEAT  TRANSFER

INTERACTIONS IN THE THREE-DIMENSIONAL
COMPRESSIBLE HYPERSONIC TURBULENT LAYER ON A
SHARP CONE AT AN ANGLE OF ATTACK
G. N. KUMAR (Tuskegee Institute, Tuskegee, AL) and R. I
VACHON (Vachon, Nix and Associates, Atlanta, GA) [N: Thermal
sciences 16; Proceedings of the Sixteenth Southeastern Seminar
on Thermal Sciences, Miami, FL, April 19-21, 1982. Volume 1 .
Washington, DC, Hemisphere Publishing Corp., 1983, p. 419-442.
refs

Interaction between radiation from an external source and the
hypersonic boundary layer on a sharp cone at an angle of attack
are determined by solving numerically the three-dimensional
compressible turbulent boundary layer equations together with the
energy equation modified to include thermal radiation. In the present
analysis, the radiative properties of the medium (mainly the
absorption coefficient) are approximated by breaking the
wavelength spectrum into ’bands’ so that within each band, the
absorption coefficient is constant with respect to wavelength and
is a function only of the local temperature and density. The energy
equation then becomes a partial integro-differential equation which
is coupled to the continuity and the momentum equations through
the dependence of the various fluid properties on the local
temperature. Turbulence is accounted for by making use of
Prandtl’s-mixing length hypothesis with the van Driest modification -
for the region close to the wall. The coupled nonlinear equations
are solved numerically to yield the velocity and temperature fields
in the boundary layer as well as the heat transter rates for different
Reynolds and Mach numbers. Results from the present analysis
have been compared with the earlier work by the authors which
was based on the assumption of an optically thin medium.

Author

AB84-41326*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

AERODYNAMIC CHARACTERISTICS OF SOME LIFTING
REENTRY CONCEPTS APPLICABLE TO TRANSATMOSPHERIC
VEHICLE DESIGN STUDIES

M. L. SPEARMAN (NASA, Langley Research Center, Hampton,
VA) American Institute of Aeronautics and Astronautics, Applied
Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23, 1984. 9
p. refs ) :

(AIAA PAPER 84-2146)

The aerodynamic characteristics of some lifting reentry concepts
are examined with a view to the applicability of such concepts to
the design of possible transatmospheric vehicles (TAV). A
considerable amount of research has been done in past years
with vehicle concepts suitable for manned atmospheric-entry,
atmospheric flight, and landing. Some of the features of these
concepts that permit flight in or out of the atmosphere with
maneuver capability should be useful in the mission requirements
of TAV’s. The concepts illustrated include some hypersonic-body
shapes with and without variable geometry surfaces, and a blunt



lifting-body configuration. The merits of these concepts relative to
the aerodynamic behavior of a TAV are discussed. Author

AB4-41327#

INVISCID TRANSONIC FLOW CHARACTERISTICS OF
SHARP-EDGED RECTANGULAR WINGS

E. S. LARSON (Flygtekniska Forsoksanstalten, Bromma, Sweden)
American Institute of Aeronautics and Astronautics, Applied
Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23, 1984.
10 p. Research supported by the Armed Forces of Sweden.
refs

(AIAA PAPER 84-2147)

An attempt to obtain continuous generalized aerodynamic
coefficients and center of pressure locations for transonic flows
over thin rectangular wings is reported. Semiempirical, analytic
expressions were developed on the bases of results from
approximate linear theory, transonic small disturbance theory and
early experimental data. Results are provided for thickness/chord
ratio variations, center of pressure/speed and the time-dependent
evolution of the suction force numerical investigations. Further
experimental data and reference to the full potential flow solutions
to the Euler equations are required to perfect the techniques for
implementation as aerodynamic prediction codes. M.S.K.

AB4-41328+#

THEORETICAL PREDICTION OF ROLL MOMENT ON
WING-CONTROLLED MISSILE

S. AKISHITA (Mitsubishi Electric Corp., Central Research
Laboratory, Amagasaki, Hyogo, Japan), R. KUROSAKI (Mitsubishi
Electric Corp., Kamakura, Kanagawa, Japan), K. OKADA, and T.
HIRATA (Mitsubishi Research Institute, Inc., Ohtemachi, Tokyo,
Japan) American Institute of Aeronautics and Astronautics, Applied
Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23, 1984. 8
p. refs

(AIAA PAPER 84-2148)

The panel method solution for subsonic potential flow is applied
to modeling a missile wing-body-tail configuration in order to
characterize the roll moments. An inviscid, nonrotating
incompressible flow is described with the three-dimensional Laplace
equation for the perturbation velocity potential. The trailing vortex
sheet shed from the wing is modeled as a discrete set of vortex
filaments whose strength is determined with a collocation method
for the panels. Comparison with previous experimental data displays
acceptable agreement for horizontal and vertical wing deflection.
The effect of the tail arrangement on the roll moment is calculated
and shows that an interdigitated configuration will prevent a reverse
roll moment from appearing on the surfaces. The roll moment on

the tails also decreases with the tail span ratio. M.S.K.
A84-41331#
EFFECT OF UPSTREAM PARALLEL FLOW ON

TWO-DIMENSIONAL WIND-TUNNEL TESTS

T. J. AKAI (Notre Dame, University, Notre Dame, IN) and U.
PIOMELLI  American Institute of Aeronautics and Astronautics,
Applied Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23,
1984. 6 p. refs

(AIAA PAPER 84-2153)

The effect of flow conditions at the entrance of a test section
on two-dimensional wind-tunnel tests is qualitatively examined by
imposing a parallel flow at a finite distance upstream of the airfoil
model. A potential flow formulation is made for this problem and
solved by a vortex panel method. The major effect of the upstream
parallel flow is to reverse effects caused by blocking. Such a
reversal is aggravated by large tunnel height-to-chord ratios. For
smaller heights, where the parallel flow assumption is likely to be
more reasonable, upstream effects become negligible if the test
section starts more than about 2 to 4 chord lengths upstream of
the airfoil. Author
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AB84-41332#

AN ITERATIVE PROCEDURE FOR THREE-DIMENSIONAL
TRANSONIC WING DESIGN BY THE INTEGRAL EQUATION
METHOD

S. TAKANASHI (National Aerospace Laboratory, Tokyo, Japan)
American Institute of Aeronautics and Astronautics, Applied
Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23, 1984.
11 p. refs

(AIAA PAPER 84-2155)

A practical design method is presented for three-dimensional
transonic wings with prescribed pressure distributions. The method
is based on an iterative 'residual-correction’ concept. The residual,
defined as the difference between the computed and the prescribed
pressure distributions at each iteration step, is determined by the
use of an existing direct analysis code for a transonic wing with
or without body, and the wing geometry correction to compensate
for the residual can’ be approximately obtained from the inverse
solution code developed in the present study. The inverse
(correction) problem is mathematically reduced to a Dirichlet
boundary value problem which is solved here by the aid of the
transonic integral equation method. Some of the design results
are also presented for a transonic swept wing. Author

A84-41333#

TRANSONIC AERODYNAMIC COMPUTATIONS FOR A CANARD
CONFIGURATION

N. AGRELL (Flygtekniska Forsoksanstalten, Bromma, Sweden) and
L. ELMELAND (SAAB-Scania AB, Linkoping, Sweden) American
Institute of Aeronautics and Astronautics, Applied Aerodynamics
Conference, 2nd, Seattle, WA, Aug. 21-23, 1984. 6 p. Research
supported by the Swedish Defence Material Administration. refs
(AIAA PAPER 84-2158)

A comparison of wind tunnel data with the predictions of two
numerical models for the flow around a closely coupled canard-wing
configuration with low aspect ratio is presented. A transonic small
perturbation (TSP) model comprised a perturbation expressed as
a function of the full velocity potential, a transonic small disturbance
equation, constant pressure coefficients and wing deformations
defined as rotations. The second simulation was performed with a
linearized panel method, covering the speed ranges up to Mach
0.9 and from Mach 1.2-2. The panel method gave accurate results
for angle of attack simulations while the TSP yielded values that
were too low when compared with data. Both models overpredicted
the effects of elevon deflections, yet both correctly analyzed the
influence of static aeroelasticity on elevon effectiveness. M.S.K.

AB84-41334*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

EVALUATION OF A VELOCITY-SPLIT SOLUTION OF THE
NAVIER-STOKES EQUATIONS FOR FIGHTER FOREBODIES

S. F. YAROS (NASA, Langley Research Center, Hampton, VA)
and R. R. COSNER (McDonnell Douglas Aircraft Corp., St. Louis,
MO) American Institute of Aeronautics and Astronautics, Applied
Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23, 1984.
14 p. refs

(AIAA PAPER 84-2160)

A velocity-splitting method of solving the three-dimensional
Navier-Stokes equations, originally designed for afterbody flows,
is examined for its applicability for predicting fighter forebody flows.
Results from the AFTEND Code are compared with wind tunnel
data for two fighter configurations at a Mach number of 0.9 and
angles-of-attack from 0 deg to 20 deg. Results compare well with
data, and in areas where data do not exist, the viscous AFTEND
results show realistic effects of viscosity compared to inviscid
predictions. The inviscid results themselves are in general superior
to results obtained from a smali-disturbance transonic potential
code. Author
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A84-41338#

DESIGN USING EULER EQUATIONS :

K. K. MANI (Lockheed-California Co., Burbank, CA)  American
Institute of Aeronautics and Astronautics, Applied Aerodynamics
Conference, 2nd, Seattle, WA, Aug. 21-23, 1984. 10 p. refs
(AIAA PAPER 84-2166) '

A method for designing two-dimensional airfoils using Euler
equations is described in this paper. An analysis program developed
by Jameson, based on finite volume method is used as the basic
program for this development. The design is carried out with the
objective of producing an airfoil shape which will develop a pressure
distribution similar to a prescribed target pressure. The necessary
modifications to the airfoil geometry is obtained by superposition
of a number of smooth and small bumps. The characteristic
dimensions of these bumps are calculated subject to a least square
minimization of the area enclosed between the target pressure
and the pressure developed by an initial airfoil shape. The airfoil
generated in this manner has a tendency to have a wave-like
surface. A smoothing procedure is optionally invoked in order to
remove this unevenness. A few design results are presented here
in order to demonstrate the capability of this approach. Author

AB84-41339#

ESTIMATION OF WAKE ROLLUP OVER SWEPT WINGS

J. K. NATHMAN (Analytical Methods, Inc., Redmond, WA)
American Institute of Aeronautics and Astronautics, Applied
Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23, 1984. 9
p. refs

(AIAA PAPER 84-2174)

The paper describes the theory and application of a wake
preprocessor for panel methods that use an iterative procedure
to determine the position of strongly interacting vortex sheets.
The estimation is based on slender body theory with separation.
Leading-edge wakes for a delta and straked wing are constructed
and used in a three-dimensional panel method. The wake structures
compare reasonably well to experimentally observed vortex core
positions, while calculated pressures on the wings with the
estimated wakes  compare well near the nose but less well near
the trailing edge. Author

A84-41340*# North Carolina State Univ., Raleigh.

NUMERICAL AND EXPERIMENTAL DETERMINATION OF
SECONDARY SEPARATION ON DELTA WINGS IN SUBSONIC
FLOW

F.-R: DEJARNETTE (North Carolina State University, Raleigh, NC)
and S. H. WOODSON  American Institute of Aeronautics and
Astronautics, Applied Aerodynamics Conference, 2nd, Seattle, WA,
Aug. 21-23, 1984. 12 p. refs

(Contract NCCI-22; NCCI-46)

(AIAA PAPER 84-2175) .

A quasi-three-dimensional boundary layer method for conical
inviscid flows is presented. The model was developed to
characterize the flow fields over slender delta wings, particularly
the shed vortex sheet. A steady, incompressible, laminar boundary
layer is assumed and a solution is obtained with the Smith (1966)

finite difference code. Predictions are compared with oil flow.

patterns and surface pressure measurements for 74 and 80 deg
delta wings at 0-20 deg angles of attack. The model is capable
of accurately predicting the secondary separation lines. Inviscid
velocities derived from panel methods lead, however, to inaccurate
pressure distributions. M.S.K.

AB4-41341+#

REYNOLDS NUMBER EFFECT ON THE AERODYNAMIC
CHARACTERISTICS OF AN OGIVE-CYLINDER AT HIGH
ANGLES OF ATTACK

P. CHAMPIGNY (ONERA, Chatillon-sous-Bagneux, Hauts-de-Seine,

France) American Institute of Aeronautics and Astronautics,
Applied Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23,
1984. 8 p. refs
(AIAA PAPER 84-2176)

The results of forces and surface pressure measurements on
an axisymmetric nose (ogive) cylinder at high angles of attack in
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the ONERA F1 pressurized wind tunnel are reported. Re from
280,000-2,000,000 and angles of attack from 0-80 deg were
examined using pressure taps and oil flow patterns. Only the flow
component normal to the cylinder had a significant impact.
However, large side forces appeared in the laminar and fully
turbulent separation regimes, and were of greatest magnitude in
the low transition regime. The side force distributions were
determined to be sinusoidal. M.S.K.

A84-41342#

FLOW PHENOMENA CAUSING WING AND BODY ROCK

L. E. ERICSSON (Lockheed Missiles and Space Co., Inc.,
Sunnyvale, CA) American Institute of Aeronautics and
Astronautics, Applied Aerodynamics Conference, 2nd, Seattle, WA,
Aug. 21-23, 1984. 12 p. refs

(AIAA PAPER 84-2177)

Limit cycle oscillations in roll of advanced aircraft can result
from three different fluid mechanical flow processes. The so called
slender wing rock is caused by asymmetric vortex shedding from
highly swept wing leading edges. A completely different flow
mechanism causes wing rock for aircraft with moderately swept
wing leading edges. In this case the causative mechanism is
dynamic airfoil stall. Finally, if the aircraft has a slender forebody,
the rocking motion can be generated by asymmetric body vortices
from the nose, which interact with an asymmetric aft body. Even
the asymmetry caused by the aircraft canopy can be enough to
establish a rocking motion. Author

AB4-41343+#

UNSTEADY AERODYNAMICS OF ARTICULATE LIFTING
BODIES

J. C. WU (Georgia Institute of Technology, Atlanta, GA) and H.
HU-CHEN  American Institute of Aeronautics and Astronautics,
Applied Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23,
1984. 14 p. refs :

(Contract AF-AFOSR-82-0108)

(AIAA PAPER 84-2184) .

A general procedure for analyzing unsteady aerodynamics of
lifting bodies formed by joining together rigid segments moving
relative to each other is described. It is shown that a general
theory of aerodynamics, developed on the basis of viscous flow
equations, can be used to identify important flow. elements
dominating” the aerodynamics of unsteady flows and to evaluate
the individual contributions of these elements. An application of
the general procedure to the Weis-Fogh problem is discussed.
Closed form expressions for the lift and the power expenditure
associated with the Weis-Fogh problem are presented and
discussed. Author

A84-41344"# Wichita State Univ., Kans.

NATURAL LAMINAR FLOW FLIGHT EXPERIMENTS ON A
SWEPT-WING BUSINESS JET

W. H. WENTZ, JR. (Wichita State University, Wichita, KS), R.
NYENHUIS (Cessna Aircraft Co., Wichita, KS), and A. AHMED
American Institute of Aeronautics and Astronautics, Applied
Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23, 1984.
10 p. NASA-supported research. refs

(AIAA PAPER 84-2189)

Flight test experiments have been conducted to measure the
extent and nature of laminar flow on a smoothed test region of a
swept-wing business jet. Surface hot film anemometers and
sublimating chemicals were used for transition detection. Surface
pressure distributions were measured using pressure belts.
Instrumentation techniques and problems are presented.
Correlation was obtained between the hot film and sublimating
chemicals for transition detection. Taylor-Goertler vortices were
observed for some flight conditions. Boundary layer stability analysis
is being conducted using measured pressure distributions to
determine the correlation possible for transition prediction on swept
wings. - Author



AB4-41345"#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

IMPACT OF FUSELAGE INCIDENCE ON THE SUPERSONIC
AERODYNAMICS OF TWO FIGHTER CONFIGURATIONS

R. M. WOOD and D. S. MILLER (NASA, Langley Research Center,
Hampton, VA) American Institute of Aeronautics and Astronautics,
Applied Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23,
1984. 8 p. refs

(AIAA PAPER 84-2193)

The results of experimental and theoretical investigations into
the effect of fuselage upwash on fighter aircraft wing performance
are reported. Wind tunnel trials were performed on 4 percent scale
models of two supersonic fighters. The trials were run at Mach
1.6-2.0, an Re of 2,000,000 and at angles of attack (AOA) of -4
to 20 deg. Measurements were made of lift, drag and pitching
moments. Two linearized theory supersonic aerodynamic prediction
codes, PAN AIR and the SDAS lift analysis, were used to predict
the same aerodynamic coefficients. The fuselage AOA augmented
the lift and pitching moment at 0, 2 and 5 deg. The contribution
mainly arose from the fusetlage-induced upwash. The PAN AIR
code gave superior data for the fuselage aerodynamics and effects,
although both codes accurately predicted the overall lift and
moment increments due to the fuselage AOA. M.S.K.

AB4-41347*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

EXPERIMENTAL INVESTIGATION OF THE AERODYNAMIC
EFFECTS OF DISTRIBUTED SPANWISE BLOWING ON A
FIGHTER CONFIGURATION

J. K. HUFFMAN, D. E. HAHNE (NASA, Langley Research Center,
Hampton, VA), and T. D. JOHNSON, JR. (Kentron International
Inc., Hampton, VA) American Institute of Aeronautics and
Astronautics, Applied Aerodynamics Conference, 2nd, Seattle, WA,
Aug. 21-23, 1984. 10 p. refs

(AIAA PAPER 84-2195)

The results of wind tunnel tests at NASA Langley targeted at
the performance and configurational characteristics of 0.1 and 0.13
scale model spanwise blowing (SWB) jet wing concepts are
reported. The concept involves redirection of engine compressor
bleed air to provide SWB at the fuselage-wing juncture near the
wing leading edge. The tests covered the orientation of the outer
panel nozzles, the effects of SWB operation on the performance
of ieading and trailing edge flaps and the effects of SWB on
lateral stability. The trials were run at low speeds and angles of
attack from 24-45 deg (landing). Both lift and longitudinal stability
improved with the SWB, stall and leading edge vortex breakdown
were delayed and performance increased with the SWB rate.
Lateral stability was degraded below 20 deg angle of attack while
instabilities were delayed above 20 deg due to roll damping.

S.K.

AB4-41348+#

ANALYSIS OF STALLED MULTI-ELEMENT AIRFOILS

B. R. GILMER, D. W. JASPER, and D. R. BRISTOW (McDonnell
Aircraft Co., St. Louis, MO)  American Institute of Aeronautics
and Astronautics, Applied Aerodynamics Conference, 2nd, Seattle,
WA, Aug. 21-23, 1984. 11 p. refs

(Contract NO0019-82-C-0369)

(AIAA PAPER 84-2196)

An iterative viscous-inviscid interaction method is presented
for predicting the pressures, forces and moments of an arbitrary
multi-element  airfoil with massive turbulent separation in
incompressible, steady flow. In each iteration cycle, the
viscous-inviscid interaction is explicitly modeled by a mathematical
expansion to a boundary layer method and a panel method. Linear
terms are retained to account for the complete first order coupling
between the viscous and inviscid equations. The system of linear,
algebraic equations is solved for the perturbations to the displaced
streamline geometries. Example calculations.are presented that
demonstrate reliable convergence and good agreement with wind
tunnel data. Author
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AB4-41349+#

VISCOUS-INVISCID SIMULATION OF UPPER SURFACE BLOWN
CONFIGURATIONS

J. P. NARAIN (Lockheed-Georgia Co., Marietta, GA) American -
Institute of Aeronautics and Astronautics, Applied Aerodynamics
Conference, 2nd, Seattle, WA, Aug. 21-23, 1984. 7 p. Research
supported by Lockheed-Georgia Co. refs

(AJAA PAPER 84-2200)

The upper-surface blown configuration is investigated using an
inviscid panel method and viscous jet theories. An integral method
is used to predict the decay of a turbulent three-dimensional wall
jet on a curved surface in a nonuniform external flow field. Aft of
the trailing edge, the jet location and decay is calculated using jet
in cross flow theory. Correlations of the theoretical predictions
with experimental data give reasonably good agreement.  Author

AB4-41350#

DESIGN, WIND TUNNEL TESTING AND RATIONAL ANALYSIS
OF A VENTRAL PITOT-TYPE AIR INTAKE

D. WELTE (Dornier GmbH, Friedrichshafen, West Germany)
American Institute of Aeronautics and Astronautics, Applied
Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23, 1984. 9
p. Research supported by the Bundesministerium der
Verteidigung. refs

(Contract BMVG-RU-FO-4)

(AIAA PAPER 84-2202)

A pitot-type air inlet in an underbelly location for a single-engine,
supersonic fighter configuration was designed. Compared to a
similar inlet of an existing light weight fighter aircraft, a fuselage
integrated 11 deg ramp in front of the inlet was chosen to extend
the Mach-number for good total pressure recovery up to 1.6. A
wind tunnel program was performed at low and high speeds and
up to very high angles of attack. The test results are discussed
including a rational analysis of the supersonic inlet flow field.

Author

AB4-41351#

AERODYNAMIC INTERACTIONS OF WINGTIP FLOW WITH
DISCRETE WINGTIP JETS

J. M. WU, A D. VAKIL], and F. T. GILLIAM (Tennessee, University,
Tullahoma, TN) American Institute of Aeronautics and
Astronautics, Applied Aerodynamics Conference, 2nd, Seattle, WA,
Aug. 21-23, 1984. 12 p. refs

(Contract F33615-81-K-3034)

(AIAA PAPER 84-2206)

Wind and water tunnel data and calculations of the effects on
wing aerodynamic performance by the presence of discrete wing
tip jets are reported. A NACA 0012-64 airfoil equipped for
interchangeable tips that provided various blowing configurations
was used in the tests. Data were gathered on forces and moments
at three spanwise locations and dye injection provided flow
visualization. A relatively small jet had a large effect on the
spanwise pressure distribution. Three separate types of boundary
vortices were produced by the tip jets: spin-off vortices extending
into the potential flow region, auxiliary vortices parallel to the main
flow and entrained vortices in the jet and wingtip vortices. Wake
vortices were dispersed while total circulation increased, thereby
effectively enhancing the aspect rato and overall wing
performance. ] M.S.K.

AB4-41353"#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
ASSESSMENT OF PRELIMINARY PREDICTION TECHNIQUES
FOR WING LEADING-EDGE YORTEX FLOWS AT SUPERSONIC
SPEEDS
R. M. WOOD and D. S. MILLER (NASA, Langley Research Center,
Hampton, VA) American Institute of Aeronautics and Astronautics,
Applied Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23,
1984. 14 p. refs
(AIAA PAPER 84-2208)

The applicability of existing theoretical models for predicting
wing leading edge separated flow characteristics for high-lift
supersonic flight was examined with regard to previous
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experimental force, pressure and flow visualization data.
Correlations of data on uncambered delta wings revealed that the
upper surface normal force and minimum pressure coefficients
decreased nonlinearly with increasing angles of attack. The
attainable vacuum pressure decreased with increasing Mach
number, while the lower surface normatl force increased nonlinearly
with increasing speed. The LISTAR and VORCAM linear theory
aerodynamic codes generated predictions for comparison with the
data. LISTAR displayed better agreement with measured vortex
strength and position and lifting characteristics than did VORCAM.
The Euler code SWINT was ill-suited to -calculating wing
performance in separated flows at high lift and low supersonic
speeds. M.S.K.

A84-41630#

AN EXPERIMENTAL STUDY OF ROTATING STALL IN A
MULTISTAGE AXIAL-FLOW COMPRESSOR

D. K. DAS (New York State University, Utica, NY) and H. K. JIANG
(Beijing Institute of Aeronautics and Astronautics, Beijing, People’s
Republic of China) ASME, Transactions, Journal of Engineering
for Gas Turbines and Power (ISSN 0742-4795), vol. 106, July
1984, p. 542-551. refs

(ASME PAPER 83-GTJ-20)

The flow field and the distribution of the flow parameters in
the rotating stall regime in a three stage axial flow compressor
were obtained in detail using three-hole cylindrical probes
containing fast response transducers in association with a digital
data acquisition system and an ensemble averaging technique.
An appreciable amount of experimental data are presented in this
paper with a critical discussion on those. Author

A84-41631#

THREE-DIMENSIONAL STRUCTURE AND DECAY OF
VORTICES BEHIND AN AXIAL FLOW ROTATING BLADE ROW
M. INOUE and M. KUROUMARU (Kyushu University, Fukuoka,
Japan) ASME, Transactions, Journal of Engineering for Gas
Turbines and Power (ISSN 0742-4795), vol. 106, July 1984, p.
561-569. refs

(ASME PAPER 83-GTJ-21)

Detailed measurements were made of the three-dimensional
turbulent flow field behind an axial-flow rotating blade row. The
flow was surveyed at 15 radial locations and 70 circumferential
sampling points in five measuring planes parallel to the trailing
edge of the rotor. Statistically accurate mean velocities as well as
turbulence stresses were obtained from numerous hot-wire signals,
more than 12,000 for each sampling point. Vorticities were derived
by the numerical differentiation of these data. The
three-dimensional structure of various kinds of vortices generated
through the rotor, such as a leakage vortex, frailing vortices,
scraping vortices, a horseshoe vortex, etc., were elucidated
quantitatively by use of the local streamwise, lateral and normal
components of vorticity. The decay characteristics of these vortices
were investigated in relation to the distribution of the turbulent
stresses. Author

AB4-41632#
INFLUENCE OF DIHEDRAL ON THE SECONDARY FLOW IN A
TWO-DIMENSIONAL COMPRESSOR CASCADE
F. A. H. BREUGELMANS, Y. CARELS, and M. DEMUTH (Institut
von Karman de Dynamique des Fluides, Rhode-Saint-Genese,
Belgium)  ASME, Transactions, Journal of Engineering for Gas
Turbines and Power (ISSN 0742-4795), vol. 106, July 1984, p.
578-584. refs
(ASME PAPER 83-GTJ-12)

A discussion is conducted on the experimental facility,

instrumentation, results obtained, and compressor cascade model

used in an investigation of the effect of blade dihedral on secondary
flow evolution in a rectilinear compressor cascade at nominal
incidence. Strong influence of dihedral on the secondary flow is
noted, with the overall loss and loss distribution in the spanwise
direction being modified in important ways. Additional corrections
are judged necessary in detailed flow prediction methods. 0.C.
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A84-41633#
A STUDY OF AXIAL TURBINE LOSS MODELS IN A
STREAMLINE CURVATURE COMPUTING SCHEME
R. K. SULLEREY (Indian Institute of Technology, Kanpur, India)
and S. KUMAR (Defence Research and Development Organization,
Hyderabad, India) ASME, Transactions, Journal of Engineering
for Gas Turbines and Power (ISSN 0742-4795), vol. 106, July
1984, p. 591-597. refs

This paper describes a study of the suitability of various loss
models for axial turbines as assessed with a streamline curvature
computing scheme for the meridional flow involved. The important
loss models in this study include the Balje/Binsley loss corretation
and its modification, and a recently modified form of the
Ainley/Mathieson/Dunham/Came loss correlation. Test cases for
the application of the computing scheme include single-, three-,
and four-stage turbines for which extensive design and measured
data are available. The computed results have been compared
with test results for design and off-design mass flow rates and
design pressure ratio. The results indicate that the Balje/Binsley
profile loss correlation with the modified Dunham/Came secondary
loss correlation give results that compare best with measured data.
A modified form of the Ainley/Mathieson/Dunham/Came loss
model is nearly as accurate. Author

AB4-41636#

ON THE THEORY OF THE WELLS TURBINE

L. M. C. GATO and A. F. DE O. FALCAO (Lisboa, Universidade
Tecnica, Lisbon, Portugal) ASME, Transactions, Journal of
Engineering for Gas Turbines and Power (ISSN 0742-4795), vol.
106, July 1984, p. 628-633. Research supported by the Instituto
Nacional de Investigacao Cientifica. refs

(ASME PAPER 84-GT-5)

A theoretical investigation is presented concerning the
aerodynamic performance of the Wells turbine, a self-rectifying,
axial-flow turbine suitable for energy extraction from a reciprocating
air flow. A two-dimensional analysis is developed, and expressions,
based on potential flow, are derived for the blade shape maximizing
the turbine efficiency. Three-dimensional effects and profile losses
are then accounted for by means of an actuator disk theory, which
shows that large radial distortions of axial velocity profile can
occur, depending on blade shape, with important implications on
the extent of the stall-free conditions. Author

-AB84-41638#

A HORSESHOE VORTEX IN A DUCT

J. MOORE and T. J. FORLINI (Virginia Polytechnic Institute and
State University, Blacksburg, VA) ASME, Transactions, Journal
of Engineering for Gas Turbines and Power (ISSN 0742-4795),
vol. 106, July 1984, p. 668-676. refs

(ASME PAPER 84-GT-202)

A Rankine half-body is used to model the three-dimensional
flow caused by a blunt obstruction in a flow passage. The body is
located in a duct bounded by two plane endwalls and two side
walls shaped like potential-flow streamlines. A thick turbulent
boundary layer on the endwall forms a horseshoe vortex flow as
it encounters the leading edge of the body. Flow measurements
are presented showing the inlet flow and the three-dimensional
flow downstream of the leading edge. Sufficient data are presented

“for this to be a test case for the development of three-dimensional

viscous flow codes. Author

AB4-41643#

BLOCKAGE IN AXIAL COMPRESSORS

R. P. DRING (United Technologies Research Center, East Hartford,
CT) ASME, Transactions, Journal of Engineering for Gas Turbines
and Power (ISSN 0742-4795), vol. 106, July 1984, p. 712-714.
refs

(Contract F33615-77-C-2083)

The treatment of aerodynamic data presently used in
consideration of the phenomenon of blockage in axial compressors
facilitates the interpretation of comparisons between computed
throughflow results and measured data. The spanwise distributions
of loss, deviation, and blockage specified by these means offer a



firm basis for the assessment of throughfiow calculation methods
and permit the estimation of the magnitude of the errors associated
with the inference of blockage. 0.C.

A84-41806

STRUCTURE OF A HIGH-REYNOLDS-NUMBER TURBULENT
WAKE IN SUPERSONIC FLOW

J. P. BONNET, V. JAYARAMAN, and T. ALZIARY DE ROQUEFORT
(Poitiers, Universite, Poitiers, France) Journal of Fluid Mechanics
(ISSN 0022-1120), vol. 143, June 1984, p. 277-304. Sponsorship:
Direction des Recherches, Etudes et Techniques. refs

(Contract DRET-82-169-2)

The present investigation is concerned with an experimental
study of a high-Reynolds-number wake in supersonic flow, taking
into account space and space-time correlation measurements
conducted with the aid of hot-wire anemometry. The results of
the study indicate that the two initially turbulent boundary layers
at the trailing edge generate two statistically independent sides of
the wake. In the developed part of the wake, all the space and
space-time characteristics reach an asymptotic state. It is found
that in this region the essential features do not agree with the
classical results for the incompressible, initially laminar wake behind
the cylinder. G.R.

A84-41808

PRANDTL-BATCHELOR FLOW PAST A FLAT PLATE WITH A
FORWARD-FACING FLAP

P. G. SAFFMAN and S. TANVEER (California Institute of
Technology, Pasadena, CA) Journal of Fluid Mechanics (ISSN
0022-1120), vol. 143, June 1984, p. 351-365. Navy-supported
research. refs

(Contract DE-AM03-76SF-00767)

Two-dimensional steady inviscid flow past an inclined flat plate
with a forward-facing flap attached to the rear edge is considered
for the case when a vortex sheet separates- from the leading
edge of the flat plate and reattaches at the leading edge of the
flap, with uniform vorticity distributed between the vortex sheet
and the body. Solutions are found for a particular geometry and a
range of values of the vorticity. The method used to calculate the
flow is an extension of a free-streamline method widely used in
cases where the velocity is a constant on the separating
streamline. Author

AB4-42248#
FLAT SPIN OF CIRCULAR CYLINDERS INDUCED BY
ARTIFICIAL ROUGHNESS
T. YOSHINAGA, A. TATE, and K. INOUE (National Aerospace
Laboratory, Chofu, Tokyo, Japan) Journal of Spacecraft and
Rockets (ISSN 0002-4650), vol. 21, July-Aug. 1984, p. 411-413.
refs

The problem of the artificial transition of a boundary layer over
a cylinder is considered, and a quasi-two-dimensional model of
the flat spin moment of the cylinder is evaluated experimentally.
A large model cylinder (200 mm diam) was supported by steel
wires parallel to the freestream inside a wind tunnel. Rotational
velocity was measured by counting the number of pulses produced
as the model crossed a He-Ne laser beam. The rotational velocity
of the cylinder is found to be greater than the rate predicted by
the quasi-two-dimensional model of Yoshinaga, Tate and Inoue
(1982). Some distinctive aspects of the three-dimensional effects
observed in the experiment are described. I.H.

AB4-42249#
REYNOLDS NUMBER EFFECTS ON THE AERODYNAMICS OF
A BODY WITH SQUARE CROSS-SECTION
D. C. DANIEL (USAF, Armament Laboratory, Eglin AFB, FL), G. J.
ZOLLARS, and T. R. YECHOUT (U.S. Air Force Academy, Colorado
Springs, CO) Journal of Spacecraft and Rockets (ISSN
0002-4650), vol. 21, July-Aug. 1984, p. 413, 414. refs
Experimental results showing the effects of Reynolds number
on the normal force and rolling moment of a body with square
cross section are presented. The normal force results are similar
in trend to results for circular cross section bodies. The observed
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magnitude and Reynolds number effect is a strong function of roll
orientation. The rolling moment for a finned vehicle of square
cross section is shown to vary significantly with Reynolds
number. C.D.

AB4-42332#

TRANSIENT AERODYNAMIC CHARACTERISTICS OF A
TWO-DIMENSIONAL LOW-SPEED WING AT SEVERAL ANGLES
OF ATTACK

Y. AIHARA, H. KOYAMA (Tokyo, University, Tokyo, Japan), and
A. MURASHIGE IN: Atmospheric Flight Mechanics Conference,
Seattle, WA, August 21-23, 1984, Technical Papers . New Yok,
American Institute of Aeronautics and Astronautics, 1984, p.
71-79. refs

(AIAA PAPER 84-2076)

Attention is given to the transient aerodynamic characteristics
of a two-dimensional, low speed wing whose response to impulsive
angle-of-attack variations is studied experimentally. It is noted that,
as the rise time T becomes shorter, transient aerodynamic
characteristics deviate from quasi-steadiness. In the case where
the ultimate angle-of-attack is sufficiently smaller than the static
stall angle, fift first becomes greater than the static value and is
then followed by sudden stalling. A nose-up pitching moment
develops simultaneously, and the wing exhibits an instability that
corresponds to the Wagner function of potential theory. O.C

AB4-42333#

EFFECT OF KARMAN VORTEX SHEDDING ON DYNAMIC
STALL

L. E. ERICSSON (Lockheed Missiles and Space Co., Inc,
Sunnyvale, CA) IN: Atmospheric Flight Mechanics Conference,
Seattle, WA, August 21-23, 1984, Technical Papers . New York,
American Institute of Aeronautics and Astronautics, 1984, p.
80-87. refs

(AIAA PAPER 84-2077)

At high frequency oscillations, such as those occurring during
stall flutter, Karman vortex shedding starts interacting strongly with
the dynamic stall process. A simple analysis is presented which
shows that the Karman vortex shedding has a damping effect
when the airfoil oscillates faster than the so-called Strouhal
frequency. This provides the high frequency boundary of the stall
flutter region. Author

AB4-42334#

AN APPROXIMATE ANALYSIS OF VORTEX BREAKDOWN

M. HANIN (Technion - Israel Institute of Technology, Haifa, Israel)
IN: Atmospheric Flight Mechanics Conference, Seattle, WA, August
21-23, 1984, Technical Papers . New York, American Institute of
Aeronautics and Astronautics, 1984, p. 88-93. refs

(AIAA PAPER 84-2078)

The flow in the core of a vortex, and in particular the rapid
deceleration leading to vortex breakdown, are studied analytically
by an approximate method. An equation for the variation of velocity
along the vortex core is deduced from the equations of steady
axisymmetric inviscid flow using assumed radial profiles. Explicit
solutions are obtained, and it is found that under certain conditions
the calculated velocity on the axis decreases rapidly along the
vortex and becomes zero, so that an internal stagnation-point flow
and a separation bubble are formed. Thus the analysis gives a

_ description and explanation of the essential feature of vortex

breakdown. The predicted velocity variations and distances to
stagnation point are found to agree fairly with experimental data.
Author
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AB4-42335*# Technion - Israel Inst. of Tech., Haifa.
MODELING OF THE AERODYNAMIC RESPONSE TO
ARBITRARY AIRCRAFT MANEUVRES - A NUMERICAL
VALIDATION

J. KATZ (Technion - Israel Institute of Technology, Haifa, Israel)
and L. B. SCHIFF (NASA, Ames Research Center, Moffett Field,
CA) IN: Atmospheric Flight Mechanics Conference, Seattle, WA,
August 21-23, 1984, Technical Papers . New York, American
Institute of Aeronautics and Astronautics, 1984, p. 94-104. refs
(AIAA PAPER 84-2079)

The regime of validity of an aerodynamic mathematical model,
applicable to describe the nonlinear aerodynamic reactions to a
delta wing maneuvering at high angles of attack is investigated.
An unsteady vortex-lattice method is used to compute the unsteady
flowfields, and thus to evaluate the aerodynamic data required by
the model, in terms of specified characteristic motions.
Time-histories of the aerodynamic responses to complex motions
are generated by means of the model and the evaluated
aerodynamic data, and are compared with baseline aerodynamic
responses obtained from direct vortex-lattice computations. The
validity of the mathematical modeling approach for the maneuvering
deita wing is demonstrated by the close agreement of the force
and moment responses obtained from the two approaches.

Author

A84-42343#

FLUID DYNAMICS OF AIRFOILS WITH CIRCULATION
CONTROL FOR V/STOL APPLICATION

F. MOKHTARIAN and V. J. MODI (British Columbia, University,
Vancouver, Canada) IN: Atmospheric Flight Mechanics
Conference, Seattle, WA, August 21-23, 1984, Technical Papers .
New York, American Institute of Aeronautics and Astronautics,
1984, p. 167-175. Sponsorship: Natural Sciences and Engineering
Research Council of Canada. refs

(Contract NSERC-A-2181)

(AIAA PAPER 84-2090)

The concept of moving surface boundary layer control as apptied
to an airfoil, with the leading edge comprising of a rotating cylinder,
is studied using analytical, numerical and experimental approaches.
Results of the analyses and test program, confined to the subcritical
flow, suggest that: (1) the potential flow model of the conformai
transformation, although it predicts correct trends, should be
considered qualitative in character; (2) the numerical surface
singularity approach appears to be promising. it can be extended
to account for velocity, multielement configurations and wall
confinement effects; and (3) the concept of moving surface
boundary layer control is sound and quite effective. The tests
with NACA 63-218 modified airfoil resulted in an increase in the
maximum lift coefficient by around 200 percent for a surface to
free stream speed ratio of 3 and the associated delay in stali
angle to 45 deg. Author

A84-42344#

AN EXPERIMENTAL INVESTIGATION OF THE AERODYNAMIC
CHARACTERISTICS OF BODIES HAVING SQUARE
CROSS-SECTION AT TRANSONIC SPEEDS

A. SIGAL (Technion - Israel Institute of Technology, Haifa, Israel)
IN: Atmospheric Flight Mechanics Conference, Seattle, WA, August
21-23, 1984, Technical Papers . New York, American Institute of
Aeronautics and Astronautics, 1984, p. 176-185. Research
supported by the Technion - Israel Institute of Technology. refs
(AIAA PAPER 84-2091)

Results of the present transonic wind tunnel tests on a square
cross section modular body are compared with those of a
dimensionally matching, circular cross section model. Mach number
transients in the 0.5-1.06 range are used to obtain axial force
data, and normal force characteristics were measured at Mach
numbers of 0.75, 0.90, and 1.06 for angles of attack of -4 to 14
deg. The two families of models indicate that boat-tail geometry

has a significant effect on the buildup of the nonlinear contribution .

to the normal force. This is suggested to be due to the adverse
pressure gradient associated with the boat-tails, which enhances
flow separation. O.C.
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A84-42345*#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
COMPUTATIONAL-EXPERIMENTAL PRESSURE
DISTRIBUTIONS ON A TRANSONIC, LOW-ASPECT-RATIO
WING

E. R. KEENER (NASA, Ames Research Center, Moffett Field, CA)
IN: Atmospheric Flight Mechanics Conference, Seattle, WA, August
21-23, 1984, Technical Papers . New York, American Institute of
Aeronautics and Astronautics, 1984, p. 186-197. refs

(AIAA PAPER 84-2092)

A generic, transonic, supercritical, low aspect-ratio wing was
tested at design incidence of 5 deg at Mach numbers from 0.25
to 0.96. Qil-flow studies at the design Mach number of 0.85 showed
local-flow separation, which, in retrospect, might have been
avoided. At Mach 0.82 with unseparated flow, the surface-flow
angles were less than 10 deg. Predictions with the FLO22 transonic
potential code are good. Lift interference is strong without
tunnel-wall suction. Evidence from this study shows that wings
that are optimized for mild shock waves and pressure-recovery
gradients generally have small, three-dimensional flow at conditions
for unseparated flow. Author

AB84-42349#

INTERFERENCE EFFECTS BETWEEN SPHERICALLY BLUNTED
CYLINDERS AT M = 2.5 AND 1.5

D. R. PHILPOTT (Hatfield Polytechnic, Hatfield, Herts., England)
and J. Z. ZHAO (Beijing Aerodynamics Institute, Beijing, People’s
Republic of China) IN: Atmospheric Flight Mechanics Conference,
Seattle, WA, August 21-23, 1984, Technical Papers . New York,
American Institute of Aeronautics and Astronautics, 1984, p.
231-239. Research supported by the Ministry of Defence
(Procurement Executive). refs

(AIAA PAPER 84-2098)

Surface pressure distributions, surface oil film patterns and
schlieren photographs were examined for a pair of hemispherically
blunted cylinders in close proximity at a free stream Mach number
of 2.5 with some additional tests at a Mach number of 1.5. The
relative longitudinal and lateral spacings of the cylinders were varied
and the bow shock interactions classified according to Edney’'s

_ system and some additional interaction types identified. Each

interaction type was examined using pressure/deflection diagrams
and a simple prediction technique, based on this principle, applied
to some cases. The intersection region between the bow shock
wave generated by one body and the afterbody of its neighbor

was also examined. Author
AB4-42350#
CONE-DERIVED WAVERIDERS WITH LONGITUDINAL

CURVATURE

M. L. RASMUSSEN (Oklahoma, University, Norman, OK) and L.
W. CLEMENT IN: Atmospheric Flight Mechanics Conference,
Seattle, WA, August 21-23, 1984, Technical Papers . New York,
American Institute of Aeronautics and Astronautics, 1984, p.
240-249. refs

(AIAA PAPER 84-2100)

Lifting-body waverider configurations with longitudinal curvature
are derived by means of known flow fields past ogival bodies.
The flow fields are generated by means of perturbations of the
supersonic flow past a circular cone. Approximate analytic solutions
for the shock-layer flow field are found within the framework of
hypersonic small-disturbance theory. Perturbations due to
longitudinal curvature produce reduced drag, increased lift-to-drag
ratios, and provide design advantages for a more efficient volume
distribution related to packaging of guidance, propulsion, and
payload units. Author



AB4-42351#

ACTIVE CONTROL OF ASYMMETRIC VORTEX EFFECTS IN
CIRCULAR CYLINDER

T. ABE and K. FUNABIKI (Tokyo, University, Tokyo, Japan) IN:
Atmospheric Flight Mechanics Conference, Seattle, WA, August
21-23, 1984, Technical Papers . New York, American Institute of
Aeronautics and Astronautics, 1984, p. 250-257. refs

(AIAA PAPER 84-2101)

The low speed wind tunnel investigations for the anomalous
side force acting on slender body at high angles of attack are
conducted at Reynolds number of 110,000-480,000. Effects of
geometrical configurations of the model and free stream Reynolds
number are studied by measuring the aerodynamic force.
Anomalous side force, which appears on the simple circular
cylinder, is reduced by the attachment of the cone on the side
end of the cylinder, although attachment of another cone on the
other side increases the anomalous side force up to the level of
the simple cylinder. The anomalous side force can be alleviated
by attachment of the antennas around the cylinder. The antennas
work as a surface roughness and promote the early transition of
the boundary layer to the turbulent one. Author

A84-42358*# Air Force Armament Lab., Eglin AFB, Fla.
COMPARISON OF VARIOUS DRAG COEFFICIENT EXPANSIONS
USING POLYNOMIALS AND SPLINES

S. M. SABOT, G. L. WINCHENBACH (USAF, Armament Laboratory,
Eglin AFB, FL), and G. T. CHAPMAN (NASA, Ames Research
Center, Thermo- and Gas Dynamics Div., Moffett Field, CA) IN:
Atmospheric Flight Mechanics Conference, Seattle, WA, August
21-23, 1984, Technical Papers . New York, American Institute of
Aeronautics and Astronautics, 1984, p. 334-340. refs

(AIAA PAPER 84-2113)

The longitudinal differential equation of motion has been used
to investigate various aerodynamic expansion techniques. The total
drag coefficient was expanded using conventional polynomials and
splines with and without floating knot locations. This paper
discusses the various techniques and approaches, compares
results obtained from simultaneously fitting four separate flights
(time vs distance measurements) and outlines the potential
advantages and/or disadvantages of the various aerodynamic
expansion techniques. It is believed that this is the first time splines
have been used in the aerodynamic coefficient estimation process
and that these resuits and techniques are germane to other
applications. Author

A84-42359+#

CALCULATIONS OF VISCOUS SUPERSONIC FLOW OVER
FINNED BODIES USING A 'THIN-FIN' APPROXIMATION

R. U. JETTMAR (U.S. Navy, Naval Surface Weapons Center, Silver
Spring, MD)  IN: Atmospheric Flight Mechanics Conference,
Seattle, WA, August 21-23, 1984, Technical Papers . New York,
American Institute of Aeronautics and Astronautics, 1984, p.
341-347. Navy-supported research. refs

(AIAA PAPER 84-2114)

The focus of the present study is the development of a numerical
technique for treating bodies with thin, sharp fins. Instead of
considering the cross-sectional body-fin geometry as a single entity,
the present method considers the body alone and the fin
geometries separately. The computational grid is generated using
normalizing transformations applied to the body alone configuration.
The_ fin surfaces are allowed to extend into the computational
region. Numerical results are presented and demonstrate the
applicability of the PNS model in conjunction with a ’branch-cut’
grid to complex wing-body configurations. Author
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AB4-42361"# Air Force Armament Lab., Eglin AFB, Fla.

AN EVALUATION OF A PARABOL.IZED NAVIER-STOKES (PNS)
CODE FOR CONE-CYLINDER-FLARED CONFIGURATIONS

C. J. COTTRELL (USAF, Armament Laboratory, Eglin AFB, FL)
and G. T. CHAPMAN (NASA, Ames Research Center, Thermo-
and Gas Dynamics Div., Moffett Field, CA) IN: Atmospheric
Flight Mechanics Conference, Seattle, WA, August 21-23, 1984,
Technical Papers . New York, American Institute of Aeronautics
and Astronautics, 1984, p. 359-367. refs

(AIAA PAPER 84-2116)

A PNS code’s capability to predict the onset of laminar and
turbulent boundary layer separation, forces, moments, and pressure
distributions was investigated. Predictions of incipient separation
show good agreement with experimental results. Force and moment
calculations were found to agree favorably with experimental data
for a wide range of geometries for Mach numbers from 2 to 4
with turbulent boundary layers. Limited comparison of pressure
distribution data also showed good agreement. Skin friction and
Stanton number calculations are presented to indicate the code’s
capability to calculate this information and hence, provide a
complete data base for attached flow conditions. The sensitivity
of these calculations to smoothing and marching parameter
variations was examined and found to be acceptable for most
design work. The code was found to be suitable to complement
or reduce wind tunnel experimentation for the design of this class
of configuration with regard to accuracy, cost and usability.

Author

AB4-42362#

PNS COMPUTATIONS FOR SPINNING AND FIN-STABILIZED
PROJECTILES AT SUPERSONIC VELOCITIES

P. WEINACHT, B. J. GUIDOS, L. D. KAYSER, and W. B. STUREK
(U.S. Army, Ballistics Research Laboratories, Aberdeen Proving
Ground, MD) IN: Atmospheric Flight Mechanics Conference,
Seattle, WA, August 21-23, 1984, Technical Papers . New York,
American Institute of Aeronautics and Astronautics, 1984, p.
378-388. refs

(AIAA PAPER 84-2118)

The parabolized Navier-Stokes (PNS) computational technique
has been applied to calculate the three-dimensional viscous flow
about a standard spinning projectile and a long L/D finned
projectile. The results for the spinning projectile are compared
with past PNS computations and wind tunnel pressure and force
measurements in order to benchmark the updated version of the
code. Excellent agreement is found and the improvements to the
code are shown to provide greater computational efficiency. Results
are then presented for the finned projectile configuration and
comparison made with predictions from an inviscid code and an
experimental data base. Author

A84-42363"#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va. :
EXPERIMENTAL HEATING DISTRIBUTIONS FOR BICONICS AT
INCIDENCE IN MACH 10 AIR AND COMPARISON TO
PREDICTION

C. G. MILLER, P. A. GNOFFO, and S. E. WILDER.(NASA, Langley
Research Center, Space Systems Div., Hampton, VA) IN:
Atmospheric Flight Mechanics Conference, Seattle, WA, August
21-23, 1984, Technical Papers . New York, American Institute of
Aeronautics and Astronautics, 1984, p. 389-401. refs

(AIAA PAPER 84-2119)

Heating distributions were measured on a 1.9 percent scale
model of a generic, aeroassisted vehicle proposed for missions to
a number of planets and also a candidate as a moderate L/D
earth orbital transfer vehicle. This vehicle is a spherically blunted,
13 deg/7 deg biconic with the fore-cone bent upward 7 deg to
provide self-trim capability; also tested was a straight biconic with
the same noise radius and half angles. These measurements were
made in the Langley 31-Inch Mach 10 Tunnel at values of the
free-stream Reynolds number, based on mode! length, equal to
0.2 and 0.9 million. The angle of attack, referenced to the aft
cone, was varied from 0 to 20 deg. Heating distributions predicted
with a parabolized Navier Stokes (PNS) code are compared to
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measurement over the present range of Reynolds number and
angle of attack. Windward heating was predicted to within 10
percent by the PNS code. Leeward heating distributions were
predicted qualitatively for both values of Reynolds number, but
quantitative agreement was poorer than on the windward side.
Author

A84-42365#

EFFECT OF VEHICLE DYNAMICS ON SLENDER CONE
TRANSITION

L. E. ERICSSON (Lockheed Missiles and Space Co., Inc,
Sunnyvale, CA) IN: Atmospheric Flight Mechanics Conference,
Seattle, WA, August 21-23, 1984, Technical Papers . New York,
American Institute of Aeronautics and Astronautics, 1984, p.
414-423. refs

(AIAA PAPER 84-2124)

The well-documented coupling existing between body motion
and boundary layer transition on slender vehicles is examined to
see if it can explain the experimentally observed anomaly that
transition occurs earlier in a quiet ballistic range than in a noisy
wind tunnel. It is found that the so-called moving wall effects,
present for the free flying model, could cause the early boundary
layer transition and could also explain the measured effect of unit
Reynolds number in a ballistic range. Author

AB4-42373*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

THE AERODYNAMICS OF SOME GUIDED PROJECTILES

M. L. SPEARMAN (NASA, Langley Research Center, Hampton,
VA) IN: Atmospheric Flight Mechanics Conference, Seattle, WA,
August 21-23, 1984, Technical Papers . New York, American
Institute of Aeronautics and Astronautics, 1984, p. 484-489. refs
(AIAA PAPER 84-2097)

Some characteristic projectile shapes are considered with
various added components intended to provide lift, stability, and
control. The intent of the additions is to provide some- means for
altering the normal ballistic flight path .of a projectile for various
purposes such as: achieving greater accuracy at the impact point,
selecting alternate impact points, extending range, improved
evasion, and so on. The configurations presented illustrate the

~..effects ‘of-a flare,-wings, and tails-for providing stability and lift,~ - -—

and the effects of aft-tails, a close-coupled flap, and all-moving
forward wings for control. The relative merits of the various
configurations, all of which provided for flight path alterations, are
discussed. Author

A84-42374#

INVISCID MULTIPLE ZONE CALCULATIONS FOR SUPERSONIC
TACTICAL MISSILES

A. B. WARDLAW, JR,, F. J. PRIOLO, J. M. SOLOMON, and F. P.
BALTAKIS (U.S. Navy, Naval Surface Weapons Center, Silver
Spring, MD) IN: Atmospheric Flight Mechanics Conference,
Seattle, WA, August 21-23, 1984, Technical Papers . New York,
American Institute of Aeronautics and Astronautics, 1984, p.
490-499. Navy-supported research. refs

{AIAA PAPER 84-2099)

A computational method applicable to finned bodies in
supersonic flight is described. The cross-sectional geometry is
treated using a multiple zone approach. This entails breaking the
crossflow plane into a number of different zones, each of which
can be described using a simple mapping. The edges of the zones
are chosen to coincide with fin, body or shock surfaces. The
resulting algorithm is applicable to a wide range of configurations’
including interior as well as exterior supersonic flow fields. Leading
and trailing edges are described using a local analysis which is
exact in the case of supersonic conditions. Calculations are
compared to experiment and another computational method for
several different missile shapes. Author

752

A84-42478
THE INCOMPRESSIBLE FLOW AT THE STAGNATION POINT
OF SLENDER BODIES [DIE INKOMPRESSIBLE STROEMUNG
AM STAUPUNKT SCHLANKER KOERPER]
K. OSWATITSCH (Wien, Technische Universitaet, Vienna, Austria)
Zeitschrift fuer angewandte Mathematik und Mechanik (ISSN
0044-2267), vol. 64, no. 6, 1984, p. 201-210. In German. refs
The present investigation is concerned with steady
incompressible potential flow. An imperfection of the currently
employed theories for noninclined slender profiles, wings, and
axisymmetric bodies is pointed out. Simplified boundary conditions
lead to logarithmic singularities for the velocity and a ’stagnation
point error’. It is thought to be unsatisfactory that the stagnation
point is not correctly represented in a theory of slender bodies.
The current investigation has, therefore, the objective to eliminate
this defect of the theory. In the obtained correct solution, the
logarithm is replaced by a power of the distance from the stagnation
point or the edge, taking into account a very small exponent. A
known mathematical approximation regarding the relation between
this power and the logarithm provides an explanation for the quality
of the ’classical approximation’ in the immediate vicinity of the
singularity. - G.R

AB84-42526
DETERMINATION OF THE PARAMETERS OF A BOUNDARY
LAYER ON A ROTATING AXISYMMETRIC CONE
[OPREDELENIE PARAMETROV POGRANICHNOGO SLOIA NA
VRASHCHAIUSHCHIKHSIA OSESIMMETRICHNYKH
KONUSAKH]
A. N. POKROVSKIIl, V. N. SHMANENKOV, and V. M.
SHCHUCHINOV  Akademiia Nauk SSSR, lzvestiia, Mekhanika
Zhidkosti i Gaza (ISSN 0568-5281), May-June 1984, p. 34-39. In
Russian. refs

A method is proposed for solving the three-dimensional
equations of laminar and turbulent boundary layers on a sharp
rotating axisymmetric cone flying at angle of attack. The properties
of the solutions obtained are examined, and a comparison is made
with previous results. The findings indicate the limits of the

_applicability of linear_theory and demonstrate. the conservative . _

character of the flow in the turbulent boundary layer on a rotating
cone. B.J.

A84-42533
LOCAL VISCOUS CHEMICALLY NONEQUILIBRIUM FLOWS [O
LOKAL'NYKH VIAZKIKH KHIMICHESKI NERAVNOVESNYKH
TECHENIIAKH]
V. V. BOGOLEPOV Akademiia Nauk SSSR, lzvestiia, Mekhanika
Zhidkosti i Gaza (ISSN 0568-5281), May-June 1984, p. 137-144.
In Russian. refs

A theoretical investigation of supersonic chemically
nonequilibrium flow in local regions near the cold surfaces of bodies
is presented. It is shown that the chemical reactions can occur
only on the catalytic surface and that the gas can be assumed to
be a binary mixture of atoms and molecules. As an example,
consideration is given to the aerodynamic heating of a small
protuberance on the plate surface in the case when the flow past
this protuberance is described by the Navier-Stokes equations for
an incompressible gas as the Reynolds number tends to infinity.
The presence of the protuberance is shown to increase the drag
of this part of the body: for a noncatalytic surface this results in
additional heating, while for a catalytic surface this reduces the
catalytic effect and therefore diminishes the heating of the
protuberance. B.J.



AB4-42535
INVESTIGATION OF HYPERSONIC RAREFIED-GAS FLOW
PAST WINGS OF INFINITE SPAN [K I[ISSLEDOVANIIU
OBTEKANIIA KRYL'EV BESKONECHNOGO RAZMAKHA
GIPERZVUKOVYM POTOKOM RAZREZHENNOGO GAZA]
E. A. GERSHBEIN and V. G. SHCHERBAK  Akademiia Nauk
SSSR, lzvestiia, Mekhanika Zhidkosti i Gaza (ISSN 0568-5281),
May-June 1984, p. 150-154. In Russian. refs

The local-self-similar approximation to the Navier-Stokes
equations is used to investigate the flow of an inhomogeneous
gas in a hypersonic viscous shock layer on wings of infinite span
with a blunt leading edge. Attention is given to the region near
the stagnation line; and boundary conditions taking into account
gas injection or suction are specified on the surface of the body
and in the undisturbed flow. A numerical solution is obtained in a
wide range of Reynolds numbers, injection or suction parameter,
and slip angle. B.J.

A84-42536
CONTOURING OF TWO-DIMENSIONAL AND AXISYMMETRIC
SUPERSONIC CHANNELS REALIZING DISCONTINUOUS
PARAMETERS AT THE OUTLET AND FLOW LEVELING [O
PROFILIROVANII PLOSKIKH | OSESIMMETRICHNYKH
SVERKHZVUKOVYKH KANALOV, REALIZUIUSHCHIKH
RAZRYVNYE PARAMETRY NA VYKHODE | VYRAVNIVANIE
POTOKA]
A. S. VOINOVSKII, V. I. KIREEV, S. N. MININ, U. G. PIRUMOV,
and S. S. SMIRNOV Akademiia Nauk SSSR, lzvestiia, Mekhanika
Zhidkosti i Gaza (ISSN 0568-5281), May-June 1984, p. 155-159.
In Russian. refs N

Two classes of supersonic channels are examined. One class
realizes specified discontinuous distributions of entropy and
pressure (p) or angle of inclination (theta) of the velocity vector to
the x axis at the outlet; while the other class transforms a flow
with discontinuous distribution of gasdynamic parameters to a flow
that is homogeneous with respect to p and theta. Schemes for
the contouring of these classes of channels are proposed, and
calculations are made with the classical method of characteristics
and its layer modifications. B.J.

A84-42540

EFFECT OF BODY ROTATION AND OUTER VORTICITY ON
HEAT TRANSFER NEAR THE STAGNATION POINT OF A BLUNT
BODY IN A SUPERSONIC FLOW [O VLIIANII VRASHCHENIIA
TELA § VNESHNEI ZAVIKHRENNOSTI NA TEPLOOBMEN
OKOLO KRITICHESKOI TOCHKI ZATUPLENNOGO TELA V
SVERKHZVUKOVOM POTOKE]

A. A. MARKOV  Akademiia Nauk SSSR, Izvestiia, Mekhanika
Zhidkosti i Gaza (ISSN 0568-5281), May-June 1984, p. 179-182.
In Russian.

An analysis is made of the effect of a longitudinal vortex Omega
on the hypersonic viscous shock layer near a cooled axisymmetric
surface rotating about the longitudinal axis with an angutar velocity
Omega sub 1. The theory of a thin three-dimensional shock layer
is used to simplify the viscous-shock-layer equations for the
neighborhood of the stagnation point. Calculations are presented
for the effect of Omega and Omega sub 1 on heat transfer and
the structure of the shock layer in the case of steady flow. An
iterative method is used, and a modification is proposed which
speeds up the convergence. Characteristic intervals of the variation
of Omega and Omega sub 1, dependent on Mach and Reynolds
numbers, are indicated for which the distributions of streamlines
in the shock layer have qualitatively different characters. B.J.
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A84-42542

VARIATION OF THE PARAMETERS OF A SUPERSONIC FLOW
WITH TRANSVERSE INJECTION [IZMENENIE PARAMETROV
SVERKHZVUKOVOGO POTOKA PRI POPERECHNOM VDUVE]
V. A. VOLKOV, A. P. ZUEV, N. N. OSTROUKHOV, and B. K.
TKACHENKO Akademiia Nauk SSSR, lzvestila, Mekhanika
Zhidkosti i Gaza (ISSN 0568-5281), May-June 1984, p. 188-192.
In Russian.

Consideration is given to the flow developing in a supersonic
nozzle in the case of the injection of a transverse gas jet into an
expanding supersonic stream. Measurements of the total and static
pressures of the flow in several sections of the nozzle are made.
It is shown that two flow regimes differing in the dependence of
Mach number of alpha (angle of attack) exist depending on the
relative flowrate of the injected gas. At low values of alpha, the
experimental values of the flow parameters agree satisfactorily
with those calculated on the basis of a one-dimensional model
with a narrow mixing layer near the injection section. B.J.

AB4-42554
HYPERSONIC FLOW PAST A DELTA WING AT LARGE ANGLES
OF ATTACK [OBTEKANIE TREVGOL'NOGO KRYLA
GIPERZVUKOVYM POTOKOM PRI BOL'SHIKH UGLAKH
ATAKI]
V. N. GOLUBKIN  Prikladnaia Matematika i Mekhanika (ISSN
0032-8235), vol. 48, May-June 1984, p. 376-382. In Russian.
refs

The thin-shock-layer method is used to study the hypersonic
flow past a delta wing of finite span at angles of attack close to
pi/2. Analytical expressions are obtained for the gasdynamic
functions and equations connecting the form of the wing surface
and the shock, and a method is proposed for solving inverse
problems of the flow past thin wings with attached shocks. For
epsilon (the ratio of densities on the shock) much less than 1,
there exists a flow regime in the range of attack angles close to
pi/2, alpa = pi/2 - epsilon exp 1/2 A; here the shock is attached
to or detached from the wing apex, but it can be attached to or
detached from the leading edge depending on the sweep angle.

A84-42570

OSCILLATING AIRFOILS AND THEIR WAKE [SCHWINGENDE
TRAGFLAECHEN UND IHR NACHLAUF]

W. SEND (Deutsche Forschungs- und Versuchsanstalt fuer Luft-
und Raumfahrt, Institut - fuer Aeroelastik, Goettingen, West
Germany) DFVLR-Nachrichten (ISSN 0011-4901), vol. 42, June
1984, p. 13-18. In German.

The unsteady phenomena in the wake of an oscillating wing
or rotor blade are examined theoretically using the Prandtl
approximation of the vortex-transport equation. A mathematical
model is developed and applied to such problems as the effect
of winglets on the performance of fixed wings and the possibility
of employing similar designs in rotor blades. Model predictions for
several profiles are compared with published experimental
measurements, and good agreement is found. Graphs and diagrams
are provided. T.K.

N84-28732* National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
SHAPES FOR ROTATING AIRFOILS Patent
G. J. BINGHAM, inventor (to NASA) 10 Jul. 1984 12 p Filed
6 Mar. 1979 Supersedes N79-24958 (17 - 16, p 2070)
(NASA-CASE-LAR-12396-1; US-PATENT-4,459,083;
US-PATENT-APPL-SN-017889; US-PATENT-CLASS-416-223R;
US-PATENT-CLASS-416-242; US-PATENT-CLASS-244-35R)
Avail: US Patent and Trademark Office CSCL 01A

An airfoil which has particular application to the blade or blades
of rotor aircraft and aircraft propellers is presented. The airfoil
thickness distribution, camber and leading edge radius are shaped
to locate the airfoil crest at a more aft position along the chord,
and to increase the freestream Mach number at which sonic flow
is attained at the airfoil crest. The reduced slope of the airfoil
causes a reduction in velocity at the airfoil crest at lift coefficients
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from zero to the maximum lift coefficient. The leading edge radius
is adjusted so that the maximum local Mach number at 1.25 percent
chord and at the designed maximum lift coefficient is limited to
about 0.48 when the Mach number normal to the leading edge is
approximately 0.20. The lower surface leading edge radius is
shaped so that the maximum local Mach number at the leading
edge is limited to about 0.29 when the Mach number normal to
the leading edge is approximately 0.20. The drag divergence Mach
number associated with the airfoil is moved to a higher Mach
number over a range of lift coefficients resulting in superior aircraft
performance.

Official Gazette of the U.S. Patent and Trademark Office

N84-28734"# New York Univ., New York.
STUDY OF TRANSONIC FLOW OVER SWEPT WINGS Final
Technical Report Abstract Only
1983 3 p
(Contract NGR-33-016-201)
(NASA-CR-173799; NAS 1.26:173799) Avail: NTIS HC A02/MF
AO1 CSCL 01A

The design of shockless airfoils that are appropriate for
experimental work on a supersonic transport with an oblique wing
are examined. A series of computer codes for the design and
analysis of airfoils and wings in two dimensional and three
dimensional transonic flow are studied. The oblique wing 3-D code
was the forerunner of the later swept wing code. Techniques to
incorporate the effect of an engine or fuselage in the inverse
design code while using a minimum of computer resources are
developed. M.A.C.

N84-28735*# Douglas Aircraft Co., Inc., Long Beach, Caliif.
RESULTS OF DESIGN STUDIES AND WIND TUNNEL TESTS
OF HIGH-ASPECT-RATIO SUPERCRITICAL WINGS FOR AN
ENERGY EFFICIENT TRANSPORT
D. K. STECKEL, J. A. DAHLIN, and P. A. HENNE Hampton, Va.
NASA. Langley Research Center Oct. 1980 174 p refs
(Contract NAS1-14744)
(NASA-CR-159332; NAS 1.26:159332; ACEE-06-FR-9894) Avail:
NTIS HC ‘A08/MF A01 CSCL 01A

These basic characteristics of critical wings included wing area,
aspect ratio, average thickness, and sweep as well as practical
constraints on the planform and thickness near the wing root to

allow for the landing gear. Within these constraints, a large matrix

“~of wing designs was studied with spanwise variations in the types
of airfoils and distribution of lift as well as some small ptanform
changes. The criteria by which the five candidate wings were
chosen for testing were the cruise and buffet characteristics in
the transonic regime and the compatibility of the design with low
speed (high-lift) requirements. Five wing-wide-body configurations
were tested in the NASA Ames 11-foot transonic wind tunnel.
Nacelles and pylons, flap support fairings, tail surfaces, and an
outboard aileron were also tested on selected configurations.
Author

N84-28736*# Wichita State Univ., Kans.
EXPERIMENTAL STUDIES OF FLOW SEPARATION OF THREE
AIRFOILS AT LOW SPEEDS Final Report
E. J. RODGERS, H. C. SEETHARAM, and W. H. WENTZ, JR.
Washington NASA Mar. 1982 163 p
(Contract NGR-17-003-021)
(NASA-CR-3530; NAS 1.26:3530; AR-79-2) Avail: NTIS HC
AO08/MF A01 CSCL O1A

wind tunnel tests were conducted on the NASA LS(1)-0421
Mod, NACA 2412 and NASA GA(W)-2 airfoil sections at a Reynolds
number of 2.2 x 10(6) and a Mach number of 0.13. Detailed

measurements of flow fields associated with turbulent boundary

layers of these airfoils were obtained at pre-stall, near-stall, and
post-stall angles of attack. Velocity and pressure survey results
over the airfoil and in the associated wake, are presented for fully
attached flow conditions through the stailed flow condition.
Extensive force, pressure, tuft survey, hot-film survey, local skin
friction and boundary layer data are also included. M.G.
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N84-28737"# Vought Corp., Dallas, Tex.

STUDY OF AERODYNAMIC TECHNOLOGY FOR
SINGLE-CRUISE ENGINE V/STOL  FIGHTER/ATTACK
AIRCRAFT Final Report, Jun. 1981 - Feb. 1982

‘H. H. DRIGGERS, S. A. POWERS, and R. T. ROUSH Feb. 1982-

208 p refs
(Contract NAS2-11003)
{NASA-CR-166271; NAS 1.26:166271; REPT-2-52300/2R-53020)
Avail: NTIS HC A10/MF A0t CSCL 01A

A conceptual design analysis is performed on a single engine
V/STOL supersonic fighter/attack concept powered by a series
flow tandem fan propulsion system. Forward and aft mounted fans
have independent flow paths for V/STOL operation and series
flow in high speed flight. Mission, combat and V/STOL performance
is calculated. Detailed aerodynamic estimates are made and
aerodynamic uncertainties associated with the configuration and
estimation methods identified. A wind tunnel research program is
developed to resolve principal uncertainties and establish a data
base for the baseline configuration and parametric variations.

M.A.C.

N84-28738*# Rockwell International Corp., Columbus, Ohio.
STUDY OF AERODYNAMIC TECHNOLOGY FOR
SINGLE-CRUISE-ENGINE V/STOL FIGHTER/ATTACK
AIRCRAFT Final Report, Jun. 1981 - Feb. 1982
L. MARK Feb. 1982 236 p refs Sponsored in part by Naval
Ship Research and Development Center and Naval Air Systems
Command .
(Contract NAS2-11002)
(NASA-CR-166270; NAS 1.26:166270; NR81H 100) Avail: NTIS
HC A11/MF A01 CSCL 01A

Conceptual designs and analyses were conducted on two
V/STOL supersonic fighter/attack aircraft. These aircraft feature
low footprint temperature and pressure thrust augmenting ejectors
in the wings for vertical lift, combined with a low wing loading,
low wave drag airframe for outstanding cruise and supersonic
performance. Aerodynamic, propulsion, performance, and mass
properties were determined and are presented for each aircraft.
Aerodynamic and Aero/Propulsion characteristics having the most.

~ significant ‘efféct on the success of the Up and away flight mode

were identified, and the certainty with which they could be predicted
was defined. A wind tunnel model and test program are
recommended to resolve the identified uncertainties. Author

N84-28739*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
PRESSURE DISTRIBUTION DATA FROM TESTS OF 2.29-METER
(7.5-FT.) SPAN EET HIGH-LIFT RESEARCH MODEL IN
LANGLEY 4- BY 7-METER TUNNEL
H. L. MORGAN, JR. Jun. 1982 541 p
(NASA-TM-83111; NAS 1.15:83111) Avail: NTIS HC A23/MF
A01 CSCL 01A

A 2.29 m (7.5 ft.) span high-lift research model equipped with
full-span leading-edge slat and part-span double-slotted
trailing-edge flap was tested in the Langley 4- by 7-Meter Tunnel
to determine the low speed performance characteristics of a
representative high aspect ratio suprcritical wing. These tests were
performed in support of the Energy Efficient Transport (EET)
program which is one element of the Aircraft Energy Efficiency
(ACEE) project. Static longitudinal forces and moments and
chordwise pressure distributions at three spanwise stations were
measured for cruise, climb, two take-off flap, and two landing flap
wing configurations. The tabulated and plotted pressure distribution
data is presented without analysis or discussion. Author



N84-28740*# Old Dominion Univ., Norfolk, Va.
COMPUTER PROGRAM DOCUMENTATION FOR A
SUBCRITICAL WING DESIGN CODE USING HIGHER ORDER
FAR-FIELD DRAG MINIMIZATION Contractor Report, 1 Sep.
1979 - 31 Aug. 1980
J. M. KUHLMAN and J. Y. SHU Washington NASA  Sep.
1981 173 p
(Contract NSG-1357)
(NASA-CR-3457; NAS 1.26:3457) Avail: NTIS HC A08/MF AO1
CSCL 01A

A subsonic, linearized aerodynamic theory, wing design program
for one or two planforms was developed which uses a vortex
lattice near field model and a higher order panel method in the
far field. The theoretical development of the wake model and its
implementation in the vortex lattice design code are summarized
and sample results are given. Detailed program usage instructions,
sample input and output data, and a program listing are presented
in the Appendixes. The far field wake model assumes a wake
vortex sheet whose strength varies piecewise linearly in the
spanwise direction. From this model analytical expressions for lift
coefficient, induced drag coefficient, pitching moment coefficient,
and bending moment coefficient were developed. From these
relationships a direct optimization scheme is used to determine
the optimum wake vorticity distribution for minimum induced drag,
subject to constraints on lift, and pitching or bending moment.
Integration spanwise yields the bound circulation, which is
interpolated in the near field vortex lattice to obtain the design
camber surface(s). Author

N84-28741* #
Wash.
PAN AIR SUMMARY DOCUMENT (VERSION 1.0) Contractor
Report, Jan. 1978 - Dec. 1981
T. DERBYSHIRE and K. W. SIDWELL  Washington NASA
Apr. 1982 49 p refs Sponsored in cooperation with ASD,
AFWAL, and Naval Coastal Systems Center
(Contract NAS2-9830)
(NASA-CR-3250; NAS 1.26:3250; D180-24910-1) Avail: NTIS
HC A03/MF A01 CSCL 01A

The capabilities and limitations of the panel aerodynamics (PAN
AIR) computer program system are summarized. This program
uses a higher order panel method to solve boundary value problems
involving the Prandtl-Glauert equation for subsonic and supersonic
potential flows. Both aerodynamic and hydrodynamic problems can
be solved using this modular software which is written for the
CDC 6600 and 7600, and the CYBER 170 series computers.

AR.H.

Boeing Military Airplane Development, Seattle,

N84-28742*# Douglas Aircraft Co., Inc., Long Beach, Calif.
WIND TUNNEL TESTS OF HIGH-LIFT SYSTEMS FOR
ADVANCED TRANSPORTS USING HIGH-ASPECT-RATIO
SUPERCRITICAL WINGS Final Report
J. B. ALLEN, W. R. OLIVER, and L. A. SPACHT  Washington
NASA Jul. 1982 181 p refs
(Contract NAS1-15327)
(NASA-CR-3523; NAS 1.26:3523; ACEE-17-FR-1608) Avail:
NTIS HC A09/MF A01 CSCL 01A

The wind tunnel testing of an advanced technology high lift
system for a wide body and a narrow body transport incorporating
high aspect ratio supercritical wings is described. This testing has
added to the very limited low speed high Reynolds number data
base for this class or aircraft. The experimental results include
the effects on low speed aerodynamic characteristics of various
leading and trailing edge devices, nacelles and pylons, ailerons,
and spoilers, and the effects of Mach and Reynolds numbers.

M.A.C.
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N84-28743*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
TWO-DIMENSIONAL AERODYNAMIC CHARACTERISTICS OF
THREE ROTORCRAFT AIRFOILS AT MACH NUMBERS FROM
0.35 TO 0.90
G. J. BINGHAM and K. W. NOONAN May 1982 73 p refs
(Contract DA PROJ. 1L1-61102-AH-45)
(NASA-TP-2000; L-14955; NAS 1.60:2000;
AVRADCOM-TR-82-B-2) Awvail: NTIS HC A04/MF AO1 CSCL
01A

Three airfoils designed for helicopter rotor application were
investigated in the Langley 6- by 28-inch Transonic Tunnel to
determine the two dimensional aerodynamic characteristics at Mach
numbers from 0.34 to 0.88 and respective Reynolds numbers from
about 4.4 x 10(6) power to 9.5 x 10(6) power. The airfoils have
thickness-to-chord ratios of 0.08, 0.10, and 0.12. Trailing-edge
reflex was applied to minimize pitching moment. The maximum
normal-force coefficient of the RC(3)-12 airfoil is from 0.1 to 0.2
higher, depending on Mach number M, than that of the NACA
0012 airfoil tested in the same facility. The maximum normal-force
coefficient of the RC(3)-10 is about equal to that of the NACA
0012 at Mach numbers to 0.40 and is higher than that of the
NACA 0012 at Mach numbers above 0.40. The maximum normal
force coefficient of the RC(3)-08 is about 0.19 lower than that of
the NACA 0012 at a Mach number of 0.35 and about 0.05 lower
at a Mach number of 0.54. The drag divergence Mach number of
the RC(3)-08 airfoil at normal-force coefficients below 0.1 was
indicated to be greater than the maximum test Mach number of
0.88. At zero lift, the drag-divergence Mach numbers of the
RC(3)-12 and the RC(3)-10 are about 0.77 and 0.82, respectively.

Author

N84-28744#  Cranfield Inst. of Tech., Bedfordshire (England).
College of Aeronautics.
A RING SOURCE METHOD FOR PREDICTING THE
AERODYNAMIC CHARACTERISTICS OF BODIES OF
REVOLUTION
P. A. T. CHRISTOPHER, H. S. DEC, and C. T. SHAW  Mar.
1984 56 p refs
(COA-8409; ISBN-0-947767-05-3) Avail: NTIS HC A04/MF A01
A method if presented for determining the potential flow around
bodies of revolution at incidence and yaw in uniform flow, and in .
curvilinear flow. This method utilizes the ring source method of
Hess and Smith and gives substantial advantage over existing
techniques. When compared with the method of Petrie, in a typical
case, the computer run time is almost halved. The method is
applicable to a wide class of bodies, both pointed and blunt, and
determines both surface and flow field conditions. By its nature it
is, of course, limited to low total angles of attack. Author

N84-28745"#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif. .
A PRACTICAL ADAPTIVE-GRID METHOD FOR COMPLEX
FLUID-FLOW PROBLEMS
K. NAKAHASHI and G. S. DEIWERT Jun. 1984 8 p refs
(NASA-TM-85989; A-9803; NAS 1.15:85989) Avail: NTIS HC
A02/MF AO01 CSCL 01A

A practical solution, adaptive-grid method utilizing a tension
and torsion spring analogy is proposed for multidimensional fluid
flow problems. The tension spring, which connects adjacent grid
points to each other, controls grid spacings. The torsion spring,
which is attached to each grid node, controls inclinations of
coordinate lines and grid skewness. A marching procedure was
used that results in a simple tridiagonal system of equations at
each coordinate line to determine grid-point distribution.
Multidirectional adaptation is achieved by successive applications
of one-dimensional adaptation. Examples of applications for
axisymmetric afterbody flow fields and two dimensional transonic
airfoil flow fields are shown. Author
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N84-28746*#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
NUMERICAL SIMULATION OF
TRANSITION
P. R. SPALART Jun. 1984 7 p refs
(NASA-TM-85984; A-9796; NAS 1.15:85984) Avail: NTIS HC
A02/MF A01. CSCL 01A

The transition to turbulence in boundary layers was investigated
by direct numerical solution of the nonlinear, three-dimensional,
incompressible Navier-Stokes equations in the half-infinite domain
over a flat plate. Periodicity was imposed in the streamwise and
spanwise directions. A body force was applied to approximate the
effect of a nonparallel mean flow. The numerical method was
spectra, based on Fourier series and Jacobi polynomials, and used
divergence-free basis functions. Extremely rapid convergence was
obtained when solving the linear Orr-Sommerfeld equation. The
early nonlinear and three-dimensional stages of transition, in a
boundary layer disturbed by a vibrating ribbon, were successfully
simulated. Excellent qualitative agreement was observed with either
experiments or weakly nonlinear theories. In particular, the
breakdown pattern was staggered or nonstaggered depending on
the disturbance amplitude. Author

BOUNDARY-LAYER

N84-28747*# National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
CALCULATION OF UNSTEADY AERODYNAMICS FOR FOUR
AGARD STANDARD AEROELASTIC CONFIGURATIONS
S. R. BLAND and D. A. SEIDEL May 1984 80 p refs
(NASA-TM-85817; NAS 1.15:85817) Avail: NTIS HC A05/MF
A01 CSCL 01A

Calcutated unsteady aerodynamic characteristics for four
Advisory Group for Aeronautical Research Development (AGARD)
standard aeroelastic two-dimensional airfoils and for one of the
AGARD three-dimensional wings are reported. Calculations were
made using the finite-difference codes XTRAN2L (two-dimensional
flow) and XTRAN3S (three-dimensional flow) which soilve the
transonic small disturbance potential equations. Results are given
for the 36 AGARD cases for the NACA 64A006, NACA 64A010,
and NLR 7301 airfoils with experimental comparisons for most of
these cases. Additionally, six of the MBB-A3 airfoil cases are
included. Finally, results are given for three of the cases for the
rectangular wing. Author

""N84-28748"# Comtek, Grafton, va. = 7’
A PRELIMINARY DESIGN STUDY ON AN ACOUSTIC MUFFLER
FOR THE LAMINAR FLOW TRANSITION RESEARCH
APPARATUS Final Report
A. L. ABRAHAMSON Jul. 1984 45p refs
(Contract NAS1-17244)
(NASA-CR-172374; NAS 1.26:172374) Avail: NTIS HC A03/MF
A01 CSCL 01A

An acoustic muffler design of a research tool for studying
laminar flow and the mechanisms of transition, the Laminar Flow
and Transition Research Apparatus (LFTRA) is investigated. Since
the presence of acoustic pressure fluctuations is known to affect
transition, low background noise levels in the test section of the
LFTRA are mandatory. The difficulties and tradeoffs of various
muffler design concepts are discussed and the most promising
candidates are emphasized. M.A C.

N84-28749*# Boeing Commercial Airplane Co., Seattle, Wash.
THREE-DIMENSIONAL TRANSONIC POTENTIAL FLOW ABOUT
COMPLEX 3-DIMENSIONAL CONFIGURATIONS

T. A. REYHNER Washington NASA Jul. 1984 76 p refs
Sponsored by NASA

{(NASA-CR-3814; NAS 1.26:3814; D6-52329) Avail: NTIS HC
AO5/MF A01 CSCL 01A

An analysis has been developed and a computer code written -

to predict three-dimensional subsonic or transonic potential flow
fields about liftng or nonlifting configurations. Possible
condfigurations include inlets, nacelles, naceilles with ground
planes, S-ducts, turboprop nacelles, wings, and wing-pylon-nacelle
combinations. The solution of the full partial differential equation
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for compressible potential flow written in terms of a velocity
potential is obtained using finite differences, line relaxation, and
multigrid. The analysis uses either a cylindrical or Cartesian
coordinate system. The computational mesh is not body fitted.
The analysis has been programmed in FORTRAN for both the
CDC CYBER 203 and the CRAY-1 computers. Comparisons of
computed results with experimental measurement are presented.
Descriptions of the program input and output formats are
included. Author

N84-28750*#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
A NUMERICAL SIMULATION OF THREE-DIMENSIONAL FLOW
IN AN ADAPTIVE WALL WIND TUNNEL
J. P. MENDOZA Aug. 1984 36 p refs
(NASA-TP-2351; A-9622; NAS 1.60:2351) Avail: NTIS HC
A03/MF A01 CSCL 01A

Numerical simulations of three dimensional flows in a prototype
adaptive wall wind tunnel are conducted at the Mach number of
0.6 to investigate: (1) wind tunnel wall interference, (2) active
streamline control by varying air removal or injection along the
walls, and (3) to develop a method for establishing wall boundary
conditions for interference free flows. Wind tunnel wall interference
could be controlled by using only the vertical velocity components.
For the configuration tested, interference free flow with solid
sidewalls can be approximated by using only floor and ceiling
blowing/suction. M.A.C.

N84-28751#
Calif.

Rockwell International Corp., Thousand Oaks,

..STUDY OF ASYMPTOTIC THEORY_ OF TRANSONIC WIND
TUNNEL WALL INTERFERENCE Final Report, 30 May 1982 -

30 Aug. 1983
N. D. MALMUTH and J. D. COLE  Arnold AF Station, Tenn.
AEDC May 1984 61 p
(Contract F40600-82-C-0005)
(AD-A141431; SC5332.6FR; AEDC-TR-84-8) Avail: NTIS HC
A04/MF A01 CSCL 20D

Asymptotic procedures were considered for two limiting cases
of wind-tunnel interference assessment on transonic models. The
first corresponds to slender configurations representative of fighter
aircraft, and the second is associated with high aspect ratio shapes
related to bombers and transports. In the first instance, solid
cylindrical walls of radius much greater than the chord lead to
interference effects on the drag of a greater magnitude than the
lift. A similarity law was discovered for this effect in which the
normalized drag correction is proportional to the product of the
blockage ratio, and a function of the free-stream and tunnel
perturbation to the transonic similarity parameter. On the basis of
this law, alterations to the similarity parameter can be sought to
obtain interference-free conditions for the drag. In addition, the
theory provides systematic means of extrapolating to zero model
size. A numerical problem was formulated whose solution gives
the structure of the interference flow field. For the high aspect
ratio case associated with rectangular cross-section solid walls,
asymptotic methods give a framework which is a generalization of
lifting line theory for unconfined flows. Near the wing, the flow
retains the two-dimensional strip theory character of the free-field
situation. By contrast, the far field consists of a bound vortex,
shedding trailing vorticity at a rate proportional to the spanwise
gradient in the spanwise load distribution. GRA



N84-28752#  Scientific Research Associates, Inc., Glastonbury,
Conn.
INVESTIGATION OF THE MECHANISM OF TRANSONIC SHOCK
WAVE/BOUNDARY LAYER INTERACTIONS USING A
NAVIER-STOKES ANALYSIS Final Report, Jul. 1980 - May
1983
D. V. ROSCOE, S. J. SHAMROTH, H. J. GIBELING, and H.
MCDONALD May 1984 89 p
(Contract DAAG29-80-C-0082)
(AD-A141551; SRA-R83-930006-F; ARO-17048.1-EG) Avail:
NTIS HC A05/MF AO01 CSCL 20D

The present report discusses the development of a
time-dependent Navier-Stokes code for use in predicting transonic
shock-wave boundary layer interaction. In addition, various test
cases which have been performed are discussed. The algorithm
used to solve the equations is based upon the consistently split
linearized block implicit method of Briley and McDonald (15, 16).
The philosophy and use of a solution adaptive mesh is also
described. The test cases studied in this report are: normal shock
wave boundary layer interaction in a constant area circular pipe,
steady transonic flow over an axisymmetric bump, unsteady flow
over an axisymmetric bump, supersonic flow over an axisymmetric
compression corner and oblique shock wave impingement on a
flat plate boundary layer. Author (GRA)

N84-28753# Coast Guard Research and Development Center,
Groton, Conn.
AIRSHIP PROOF-OF-CONCEPT EVALUATION Interim Report,
period ending Aug. 1983
H. G. KETCHEN May 1984 62 p
(AD-A141759; CGR/DC-4/84; USCG-D-12-84) Avail: NTIS HC
A04/MF A01 CSCL 01B

Field tests were conducted off Oregon Inlet, NC, to evaluate
the small target detection capability of lookouts on board an airship
of modern design and materials and the potential advantages in
the use of this type of platform for marine science activities (MSSA)
in support of a variety of Coast Guard missions. Visual searches
were conducted for small orange-canopied life rafts (4- to 6-man)
and simulated persons in the water. The MSA experiments
investigated the airship’s capability to interface with the ocean
including air and water sampling from the ocean surface and near
surface, remote sensing, and air deployment/recovery of current
measuring devices and other instruments. Target and airship
positions were monitored with a computer-controlled microwave
tracking system providing trackline and detection/miss range
reconstruction accuracy to better than 0.1 nautical miles. The very
limited size of the detection data base did not permit a complete
evaluation of the platform’s performance under a wide variety of
environmental! conditions and in searches for a number of different
target types, but it did aliow for a first order estimate of small
target search performance under good weather conditions. The
data indicates that the airship appears to be at least as good as
and possibly an even better visual search platform than fixed or
rotary wing aircraft used under similar conditions. For MSA use,
the airship displayed excellent versatility and adaptability, lending
itself well for this type of work. GRA

N84-28754# Tennessee Univ. Space Inst., Tullahoma.
TRANSONIC INTERFERENCE FLOW-FIELD ANALYSIS FOR
WING-BODY-PYLON-STORE Final Report, Sep. 1981 - Sep.
1982
P. SUNDARAM and S. N. CHAUDHUR! May 1983 150 p
(Contract F08635-81-C-0235; AF PROJ. 2307)
(AD-A141811; AD-EB00931; AFATL-TR-83-42) Avail: NTIS HC
AO7/MF AO1 CSCL 20D

An approximate method to compute the flow-field velocities
around wing-body-pylon-store configurations is presented. The
method adds transonic non-linear velocities to the linear velocities,
computed using Hess’s panel method. The non-linear effects are
computed by an Integral Equation method derived for
three-dimensional transonic small disturbance equations. A
viscous/inviscid interaction procedure incorporates Cebeci’s
two-dimensional small cross flow boundary layer computations.

02 AERODYNAWMICS

Viscous effects over lifting and non-lifting bodies are included.
The viscous effects can be simulated by either the displacement
or blowing method. Also outlined is the inclusion of weak separation
and wake effects in the interaction procedure. An internal flow
correction is applied to predict the flow in the region between the
store and the wing. A finite difference scheme to solve the full
potential equations over an axisymmetric body is used to compute
the transonic non-linear effects for the store-on-body pressure
computation. GRA

NB84-28755#
(Australia).
AN EXPERIMENTAL INVESTIGATION OF THE AERODYNAMIC
EFFECTS OF FORWARD FACING WEDGES ON THE UPPER
SURFACE AND LEADING EDGE OF AN AEROFOIL, WITH
EMPHASIS AT HIGH ANGLES OF ATTACK
A. P. BROWN Aug. 1983 54 p
(AD-A142053; ARL-AERO-TM-356) Avail: NTIS HC A04/MF
AO1 CSCL 01A

Wind tunnel tests were carried out to determine the effect on
the longitudinal aerodynamic characteristics of a two-dimensional
aerofoil fitted with descrete forward-facing wedges (base to aerofoil
chord ratio 0.24 and 0.39) at the leading edge and on the upper
surface of the aerofoil. The forward-facing wedges were conceived
as a means of delaying stall and enhancing lift at high incidence.
Thus these may be useful in low speed flight (approach and landing)
where they would be extended from the clean wing surface along
with the trailing edge flaps. Tests were conducted at Mach numbers
0.2/0.3, over an incidence range of -10 to +20 degrees.
Corresponding chord Reynolds numbers were 0.57 and 0.84 million
(compared to an inflight value of 2.5 million for a wing of chord
1.25 meters and airspeed of 60 knots). The results at M=0.2 are
more extensive than those at M=0.3. GRA

Aeronautical Research Labs., Melbourne

N84-28756#  Research Inst. of National Defence, Stockholm
(Sweden). Dept. 2.
PARACHUTE DESCENT FROM ALTITUDE 5000 TO 7000
METERS
C. BJURQVIST, C. SPAANGBERG, and O. TILLHAGEN  Feb.
1983 13 p In SWEDISH; ENGLISH summary
(FOA-C-59008-H1; ISSN-0347-7665) Avail: NTIS HC AQ02/MF
AO01

In order to simulate ejection from Swedish Air Force aircraft
type 35 or 37, parachute descents were made from altitudes up
to 7000 m with fall in a drag chute down to 3000 meters where
the main parachute was manually deployed. Three parachutists
used Air Force standard flying suits and equipment. The
experiences from the descents are reported and proposals are
made about high altitude clothing and equipment, e.g., oxygen
masks. Author (ESA)

N84-28757# European Space Agency, Paris (France).
MEASUREMENT OF UNSTEADY AERODYNAWMIC PRESSURES
P. BUBLITZ May 1984 25 p refs Transl. into English of
“Messung von Instationaeren Aerodynamik Druecken” rept.
DFVLR-Mitt-83-08 DFVLR, Goettingen, West Germany, 1983
(ESA-TT-834; DFVLR-MITT-83-08) Avail: NTIS HC A02/MF
AQ1; original German version available from DFVLR, Cologne DM
11,50

User requirements on pressure transducers for measuring
unsteady pressures are outlined. Application of the unsteady
aerodynamic pressure measuring technique to the flutter and the
dynamic response problem is described. It is shown that the
requirements set for steady state aerodynamic pressure distribution
measurements (such as a high resolution and intensitivity to
temperature drifts, overload and accelerations) are particularly
necessary in the case of unsteady pressure measurements.

Author (ESA)
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N84-28758#  Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Goettingen (West Germany). Abteilung
Instationaere Aerodynamik.
COMPARATIVE MEASUREMENTS OF THE UNSTEADY
PRESSURES ON THREE OSCILLATING WING-TIP MODELS
W. WAGNER Jan. 1984 68 p refs
(DFVLR-FB-84-07) Avail: NTIS HC A04/MF AO1; DFVLR,
Cologne DM 23,50

Low speed wind tunnel investigations on steady and unsteady
pressure distributions of ogee, trapezoidal and tapered wing tips
are discussed. A rectangular blade serves as a reference. The
decisive parameter variables are angle of attack, frequency and
amplitude of the forced harmonic oscillations about the 1/4 axis,
and Reynolds number. The boundary regions where flow separation
begins and dynamic stall occurs are also investigated. Tip vortex
formation and shape in the pressure distribution on the blade
surfaces are studied. Pressure distribution curves of the vortex
parameters calculated by ultrasonic measurements of the wake
are considered. Author (ESA)

N84-28759# Imperial Coll. of Science and Technology, London
(England). Computational Fluid Dynamics Unit.
SIMULATION OF VEHICLE AERODYNAMICS BY MEANS OF A
GENERAL-PURPOSE COMPUTER PROGRAM
D. B. SPALDING May 1984 18 p refs
(CFD/84/4) Avail: NTIS HC A02/MF AO1

Application of the PHOENICS computer code to automobile
engine flow dynamics simulation and to vehicle aerodynamics is
summarized. The three dimensional Navier-Stokes -model is realistic
and fairly economical. Aithough cheaper, and realistic for the front
half of the vehicle, the potential method requires information about
flow in the wake, which only Navier-Stokes solutions can provide.
Combination methods (potential + boundary layer 4+ Navier-Stokes
+ turbulence model) are feasible. Comparisons with experiments
for simple shapes are encouraging. One code suffices for simulating
engines, vehicle aerodynamics, flow through valves, inlet and
exhaust manifolds, heat-exchange equipment, air conditioning,
lubrication, and body-vehicle impact. Author (ESA)

N84-29851*# Old Dominion Univ., Norfolk, Va. Dept. of
Mechanical Engineering and Mechanics.
IMPLEMENTATION OF UNIFORM PERTURBATION METHOD
FOR POTENTIAL FLOW PAST AXISYMMETRIC AND
TWO-DIMENSIONAL BODIES Progress Report, period ending
31 May 1984
T. C. WONG and S. N. TIWARI Aug. 1984 152 p refs
(Contract NCC1-65)
(NASA-CR-173829; NAS 1.26:173829)  Avail: NTIS HC A08/MF
A01 CSCL O01A

The aerodynamic characteristics of potential flow past an
axisymmetric slender body and a thin airfoil are calculated using
a uniform perturbation analysis method. The method is based on
the superposition of potentials of point singularities distributed
inside the body. The strength distribution satisfies a linear integral
equation by enforcing the flow tangency condition on the surface
of the body. The complete uniform asymptotic expansion of its
solution is obtained with respect to the slenderness ratio by
modifying and adapting an existing technique. Results calculated
by the perturbation analysis method are compared with the existing
surface singularity panel method and some available analytical
solutions for a number of cases under identical conditions. From
these comparisons, it is found that the perturbation analysis method
can provide quite accurate resujts for bodies with small slenderness
ratio. The present method is much simpler and requires less
memory and computation time than existing surface singularity
panel methods of comparable accuracy. Author
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NB84-29852*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
ACCELERATION TO A STEADY STATE FOR THE EULER
EQUATIONS Final Report
E. TURKEL Jul. 1984 47 p refs
(Contract NAS1-16394; NAS1-17130)
(NASA-CR-172398; NAS 1.26:172398; ICASE-84-32) Avail:
NTIS HC A03/MF A01 CSCL 01A

A multi-stage Runge-Kutta method is analyzed for solving the
Euler equations exterior to an airfoil. Highly subsonic, transonic
and supersonic flows are evaluated. Various techniques for
accelerating the convergence to a steady state are introduced
and analyzed. Author

N84-29853* # Georgia Inst. of Tech., Atlanta. School of
Aerospace Engineering.
INTERFERENCE DRAG IN A SIMULATED WING-FUSELAGE
JUNCTURE Final Report
L. R. KUBENDRAN, H. MCMAHON, and J. HUBBARTT.
Washington NASA Jul. 1984 60 p refs
(Contract NAG1-306) :
(NASA-CR-3811; NAS 1.26:3811) Avail: NTIS HC A04/MF A01
CSCL 01A

The interference drag in a wing fuselage juncture as simulated
by a flat plate and a body of constant thickness having a 1.5:1
elliptical leading edge is evaluated experimentally. The experimental
measurements consist of mean velocity data taken with a hot
wire at a streamwise location corresponding to 16 body widths
downstream of the body leading edge. From these data, the
interference drag is determined by calculating the total momentum
deficit (momentum area) in the juncture and also in the two
dimensional turbulent boundary layers on the flat plate and body
at locations sufficiently far from the juncture flow effect. The
interference drag caused by the juncture drag as measured at
this particular streamwise station is -3% of the total drag due to
the flat plate and body boundary layers in isolation. If the body is
considered to be a wing having a chord and span equal to 16
body widths, the interference drag due to the juncture is only -1%
of the frictional drag of one surface of such a wing. Author

N84-29854*#  National Aeronautics and Space Administration,
Washington, D. C.

ANALYSIS OF AIRFOIL TRANSITIONAL SEPARATION
“BUBBLES Final ' Report =~~~ - or = oo e e

R. L. DAVIS and J. E. CARTER Washington NASA Jul. 1984
72 p refs

(Contract NAS1-16585)

(NASA-CR-3791; NAS 1.26:3791) Avail: NTIS HC A04/MF A01
CSCL 01A .

A previously developed local inviscid-viscous interaction
technique for the analysis of airfoil transitional separation bubbles,
ALESEP (Airfoil Leading Edge Separation) has been modified to
utilize a more accurate windward finite difference procedure in
the reversed flow region, and a natural transition/turbulence model
has been incorporated for the prediction of transition within the
separation bubble. Numerous calculations and experimental
comparisons are presented to demonstrate the effects of the
windward differencing scheme and the natural transition/turbulence
model. Grid sensitivity and convergence capabilities of this
inviscid-viscous interaction technique are briefly addressed. A major
contribution of this report is that with the use of windward
differencing, a second, counter-rotating eddy has been found to
exist in the wall layer of the primary separation bubble. Author

N84-29855# National Aeronautical Establishment, Ottawa
(Ontario). Flight Research Lab.
THEORETICAL AND MEASURED AIRFLOW ABOUT THE TWIN
OTTER WING Aeronautical Note
A. M. DRUMMOND and J. |. MACPHERSON Mar. 1984 42 p
(AD-A141974; NAE-AN-19; NRC-33184) Avail: NTIS HC
AO3/MF A0t CSCL 20D

The NAE Twin Otter atmospheric research aircraft carries
instruments mounted under the wings to count and image cloud



and precipitation particles for cloud physics studies. As part of an
investigation on the influence of the aircraft presence on these
measurements, airflow velocities about the wing have been
calculated. These theoretical results have been compared with
in-flight measurements taken by pressure probes mounted in a
cannister suspended from a long and a short pylon below the
wing at two spanwise locations. The Twin Otter wing has been
represented by a Joukowski aerofoil of the same maximum
thickness but with a cusped trailing edge. The wing camber has
been neglected but aspect ratio and planform effects have been
included. The effect of the cannister was included in the comparison
of theory with experiment. Use of theory aft of the quarter chord
will require experimental verification. Both experimental and
theoretical results for the local flow velocity ratio are linear functions
of aircraft lift coefficient (CL) in the range of Ci between 0.35 to
1.06. The worst discrepancy between theory and experiment in
the CL range of 0.4 to 0.6 is -2.8% to +1.1%. The results for
the inboard/long pylon and outboard/short pylon have considerably
less deviation. The theory has been experimentally verified to the
above accuracy and can be used to describe the spatial variation
of the flow velocity ahead of the wing. Applications of the theory
to the study of aircraft flow effects on cloud physics measurements
can proceed with a quantifiable level of confidence.

Author (GRA)

N84-29856# Dayton Univ., Ohio. Research Inst.
THRUST AUGMENTATION STUDY OF HIGH PERFORMANCE
EJECTORS Final Report, 15 Mar. 1982 - 15 Mar. 1983
J. E. MINARDI and H. P. VONOHAIN  Wright-Patterson AFB,
Ohio AFWAL Nov. 1983 88 p
(Contract F33615-82-K-3016)
(AD-A142650; UDR-TR-83-37; AFWAL-TR-83-3087) Avail: NTIS
HC A05/MF AO1 CSCL 20D

A technique is developed for determining a representative value
of the maximum efficiency that can be achieved with high
performance ejectors when operating on the supersonic solution
branch of an ejector. These efficiencies are used to calculate
thrust augmentation for an ejector over a wide range of parameters
including operation with a hypothetical engine. Reasonable values
of thrust augmentation can be achieved at low subsonic flight
Mach numbers. However, at flight Mach numbers near one, little
or no thrust augmentation was found. At supersonic flight Mach
numbers, thrust augmentation was achieved. Basic studies
indicated that the effects of temperature was opposite at subsonic
and supersonic flight Mach numbers. Thrust augmentation
decreased with increasing temperature at subsonic Mach number
sand increased with increasing temperature at supersonic Mach
numbers. GRA

N84-30115#
Engineering.
RANDOM-CHOICE SOLUTIONS FOR TWO-DIMENSIONAL AND
AXISYMMETRIC SUPERSONIC FLOWS
H. HONMA, M. WADA, and K. INOMATA /n Inst. of Space and
Astronautical Science Proc. of the Symp. on Mech. for Space
Flight p 3-14 Mar. 1984 refs
Avail: NTIS HC A06/MF A01

A two-dimensional random-choice code was developed to
compute the steady two-dimensional and axisymmetric supersonic
inviscid flows over arbitrary body shapes. A two-dimensional
Riemann problem is solved for each spatial mesh at each spatial
step marching downstream in one way. Its solution is constructed
by a combination of an oblique shock wave and a Prandtl-Meyer
expansion wave. An extended Godunov's iterative technique is
developed to get the solution. The oblique coordinates and an
operator-splitting technique are employed which permits the code
to march along the body surface and to apply the axisymmetric
flow. The computed shock positions and pressure distributions for
a confluence of two-dimensional supersonic jets (shock-tube
analogy) and for flows over a diamond airfoil and a cone are
found to be in good agreements with analytical ones. A conical
N-wave solution is obtained in a supersonic flow over a double

Chiba Univ. (Japan). Dept. of Mechanical
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cone by combining the oblique coordinates with the
operator-splitting technique. Author
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Includes passenger and cargo air transport operations; and aircraft
accidents.

A84-41074

SITUATIONAL EMERGENCY TRAINING - EXPERIENCES AND
IMPLICATIONS

L. F. LUCACCINI and A. FREEDY (Perceptronics, Inc., Encino,
CA) IN: Behavioral Objectives in Aviation Automated Systems
Symposium; Proceedings of the Aerospace Congress and
Exposition, Anaheim, CA, October 25-28, 1982 . Warrendale, PA,
Society of Automotive Engineers, Inc., 1982, p. 225-240. refs
(Contract F49620-78-C-0067)

Initial guidelines for improving the training of military aircrews
for emergency situations are presented. The guidelines incorporate
decision task-related aspects of emergency events and the
environmental factors which affect reactions to emergency
situations. Predictability is used as the organizing element in an
analysis of cues which accompany aircraft emergencies, and three
different classes of emergency situations are identified. The
hypothesis generation phase of emergency decision-making was
found to require special attention because of the continuing trend
toward greater cockpit automation in high performance military
aircraft. L.H.

AB84-41079

THE AVIATION SAFETY ANALYSIS SYSTEM (ASAS) - AN
OVERVIEW

W. R. FROMME (FAA, Washington, DC) IN: Behavioral Objectives
in Aviation Automated Systems Symposium; Proceedings of the
Aerospace Congress and Exposition, Anaheim, CA, October 25-28,
1982 . Warrendale, PA, Society of Automotive Engineers, Inc.,
1982, p. 279-283.

The Federal Aviation Administration’s Aviation Safety Analysis
System (ASAS), which is a comprehensive new system to upgrade
significantly the agency’s ability to collect, process, and disseminate
safety-related information, is described. Five selected prominent
data systems slated for inclusion in ASAS are listed and briefly
described. C.D.

A84-41233

THE SEMBB MK 10 EJECTION SEAT [LE SIEGE EJECTABLE
SEMBB MK 10]

C. CHARGE and H. VIEILLEFOND (Centre d’Essais en Vol,
Laboratoire de Medecine Aerospatiale, Bretigny-sur-Orge, Essonne,
France) (Journee de Medecine Aeronautique de la Force Aerienne
Tactique, Metz, France, Nov. 4, 1983) Medecine Aeronautique et
Spatiale, vo!. 23, 2nd Quarter, 1984, p. 167-173. In French.

The Mk 10 ejection seat has been used for 27 yr in a series
of French combat aircraft. Suitable for ejections at speeds from
0-625 kt, the Mk 10 can be operated at any altitude and can
reach full aeroconical chute deployment 1.5 sec after the initiation
of the ejection sequence. Ejection is assisted by a sub-seat rocket.
The seat is designed to withstand a 40 g crash. Ejections are
angled to minimize the spinal forces. The 1.5 sec deployment
occurs only if ejection is below 16,500 ft altitude and acceleration
is under 2 g. The seat carries a radio beacon to aid rescue crews
in finding the pilot. . M.S.K.
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A84-41242 )

FLYING THE LEAN MACHINE BOEING 757

P. A. WOODBURN (Boeing Co., Seattle, WA)  Aerospace (UK)
(ISSN 0305-0831), vol. 11, July-Aug. 1984, p. 27-29.

The Boeing 757, an aircraft intended for two-pilot operation,
has built-in test equipment and simplified controls due to monitoring
with improved redundancy. in comparing the 757 and 737 cockpits,
main system differences include the Electronic Flight Instrument
System, the Flight Management Computer System, and the Engine
Indicating and Crew Alerting System. Another feature of the 757
is a Triple IRS which provides basic attitude, position, and eliminates
the magnetic compass. An Electronic Engine Control (EEC) allows
rapid execution of specific power settings. The HSI panel controls
a large number of facilities and many displays on a cathode-ray
tube, including the aircraft's position and heading, distance and
ETA to the next active waypoint, plus windspeed and direction.
Manual selection of radio aids is confined to departure and arrival,
with ADF and ILS if required. The FMCS and HSI combination
provides storage of departure and arrival procedures, go-around
procedures, and optimum aircraft performance management for
weight, altitude, temperature, and cost index. EICAS provides
primary and secondary engine data, a master caution, and a
warning display. Aerodynamics, design, advanced weight-saving
materials, and fuel-efficient large fan engines all combine to give
flexibility to an aircraft with a range of up to 3,500 miles. J.P.

AB4-41698
HELICOPTER CRASH SURVIVABILITY AND EMERGENCY
ESCAPE
J. J. TYBURSKI (U.S. Naval Air Development Center, Life Support
Engineering Div., Warminster, PA)  SAFE Journal, vol. 14, no. 2,
1984, p. 22-32. refs

The Navy Helicopter Aircrew Survivability Enhancement
Program (HASEP) has been implemented in order to increase the
probability of survival for helicopter aircrews and passengers under
emergency conditions such as crash landings, ditchings, aircraft
inversion, high sea states, and reduced aircraft lighting. The
objectives of the program include: protection against the hazards
of impact forces through the use of attenuation systems such as
body and head restraint systems; introduction of a helicopter
emergency egress lighting (HEEL) system which provides
illumination of emergency exits at the sensing of a decrease in
rotor blade speed; an introduction of a helicopter emergency

--flotation_system (HEFS) which_increases_aircraft_buoyancy and - - .

stability after rotor shutdown. Implementation of the program is
intended to provide helicopter occupants the time to accomplish
a successful egress from an aircraft under conditions complicated
by disorientation, confusion, and panic. J.P.

AB4-42353*#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif. -
GROUND-SIMULATION INVESTIGATION OF VTOL
INSTRUMENT FLIGHT RULES AIRWORTHINESS CRITERIA

J. V. LEBACQZ (NASA, Ames Research Center, Moffett Field,
CA) and B. C. SCOTT (FAA, Moffett Field, CA) IN: Atmospheric
Flight Mechanics Conference, Seattle, WA, August 21-23, 1984,
Technical Papers . New York, American Institute of Aeronautics
and Astronautics, 1984, p. 265-285. refs

(AIAA PAPER 84-2105)

A two-part ground-simulation investigation of VTOL
terminal-area operations, conducted as part of a joint NASA/FAA
program to develop airworthiness criteria for this class of vehicle,
is described. The baseline vehicle selected for the simulations
was a generalized version of the XV-15 tilt-rotor mathematical
model, which was modified to permit generic variations in forces
or moments or both with power or configuration changes.
Additionally, changes to wing area and rotor-blade chord were
considered as a means of modifying the allowable thrust-angle
versus speed relationships (the conversion corridor). The Vertical
Motion Simulator at Ames Research Center was used in the
experiment. Four engineering test pilots conducted over 200 piloted
evaluations examining the influence of the experimental variables
on their ability to perform terminal-area operations. Author
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A84-42567

CRASH PERFORMANCE OF AL AND
FIBER-REINFORCED-COMPOSITE STRUCTURAL ELEMENTS
[CRASHVERHALTEN VON STRUKTURELEMENTEN AUS
ALUMINIUM UND FASERVERBUNDWERKSTOFFEN]

C. KINDERVATER and D. C. BANNERMAN (Deutsche Forschungs-
und Versuchsanstalt fuer Luft- und Raumfahrt, Institut fuer
Bauweisen und Konstruktionsforschung, Stuttgart, West Germany)
DFVLR-Nachrichten (ISSN 0011-4901), vol. 42, June 1984, p. 4-7.
In German.

Stringer-supported, sandwiched, and sinusoidal-spar aircraft and
helicopter subfloor energy-absorbing structural elements of Al,
CFRP, and hybrid GF/CFRP are subjected to mechanical and
crash tests. Test elements 150 mm thick and 100 x 40, 100 x
100, or 150 x 70 mm in cross section, respectively, are static
tested at loading velocity 2 mm/min until a first peak is reached,
and further deformation is induced at 20 mm/min; crash tests
involve dropping a weight equipped with an acceleration recorder
from heights up to 16 m. Photographs of deformed structures and
a graph of specific energy absorption versus loading uniformity
are shown. The composite elements are found to give performance
equal to or better than similar Al elements, with best results for

~ hybrid composite sinusoidal-spar structures. T.K.

MN84-28760# National Transportation Satety Board, Washington,
D.C.
AIRCRAFT ACCIDENT REPORT: LAS VEGAS AIRLINES,
FLIGHT 88, PIPER PA-31-350, GRAND CANYON, ARIZONA,
AUGUST 17, 1983
15 May 1984 24 p
(PB84-910405; NTSB-AAR-84-05) Avail: NTIS HC A02/MF AO01
CsCL 01C

A Piper. PA-31-350, N88LV, departed North Las Vegas Airport
as the second of five Las Vegas Airlines airplanes flying to Grand
Canyon National Park Airport. When weather conditions preciuded
flying over the Shivwits Plateau under visual conditions as normally
done, the pilot flew into the west end of the Grand Canyon at
5,000 feet. Deteriorating weather conditions were encountered.
The pilot decided to abort the flight and climb out. Attempts to
contact Las Vegas 88 by radio were fruitless. The wreckage was
found on August 18, 1983, by company pilots on the west wall of
a mesa inside the Canyon. The airplane was destroyed by impact
and by postimpact fire. The pilot and all nine passengers were

_killed: The National Transportation Safety Board determines that _ -

the probable cause of this accident was the pilot's failure to
maintain adequate visual flight references to positively identify his
position while flying below the rim of the Grand Canyon which
resulted in his selection of an inappropriate flightpath and
consequent collision with the terrain during an attempt to climb
the- airplane in- instrument meteorological conditions to a safe
altitude above the rim of the canyon. ARH.

M84-28761# National Transportation Safety Board, Washington,
D. C.
SAFETY STUDY:
OPERATIONS
11 Apr. 1984 83 p
(PB84-917002; NTSB-SS-84-02) Avail: NTIS HC A05/MF A01
CsCL 01C

The nature and scope of regulations governing airport
certification, the Federal Aviation Administration’s (FAA) method
of assuring compliance with the regulations, and the FAA’s airport
inspections are evaluated. Facility and equipment conditions and
airport programs and procedures which exist to satisfy regutatory
requirements, such as bird hazard reduction, snow removal, fuel
storage and handling, public protection, ground vehicle operation,
crash fire rescue training, condition assessment and reporting, and
emergency plan exercises are discussed. Complex issues of
obstructions, noise abatement procedures, and land use which
have plagued airports, landowners, and local authorities for years
are addressed as well as their relationship to the potential for
loss and destruction as a result of accidents in residential or
commercial areas which have surrounded and constrained some
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airports. Analysis of air carrier accidents occurring in the United
States from 1964 to 1981 in which airplanes had traversed areas
adjacent to runways shows substantial decrease in rates of all
encroachment accidents during the postvertification period (1973
through 1981) is the consistently low rate of air carrier overshoot
accidents since 1977 is noteworthy. A.RH.

N84-28762#  Air Force Inst. of Tech., Wright-Patterson AFB,
Ohio. School of Engineering.
A SLAM (SIMULATION LANGUAGE FOR ALTERNATIVE
MODELING) AIRFIELD MODEL FOR AIRLIFT OPERATIONS M.S.
Thesis
R. G. JOHNSON Mar. 1984 68 p
(AD-A141106; AFIT/GST/0S/84M-12) Avail: NTIS HC A04/MF
AO1 CSCL 15E

This study developed a SLAM airfield tailored for airlift
operations. The model is formulated as a network and models
loading, fueling, and maintenance of airlift aircraft. Only C-130,
C-141, and C-5 aircraft can be considered. The primary model
inputs are aircraft input rates, and the availability of ramp space,
maintenance team, load team, and k-loader resources. The output
includes average ground-time, resource usage, and pallets airlifted
from the airfield. An experiment is made to identify a ‘best’ strategy
for aircraft input rates through a fixed airfield. The results show
that any one of five input strategies out of 64 examined are of
equal effectiveness. Author (GRA)

N84-28763# Logistics Management Inst., Washington, D. C.
SYSTEM SAFETY IN AIRCRAFT ACQUISITION
F. R. FROLA and C. O. MILLER Jan. 1984 119 p
(Contract MDAS03-81-C-0166)
(AD-A141492; LMI-ML214) Avail: NTIS HC A06/MF AO1
CSCL 05A

This report identifies management initiatives for strengthening
the effectiveness of system safety in aircraft acquisition programs.
More aggressive implementation of existing system safety policy
can help reduce the mishap rate and the need for costly
modification  programs to correct safety  deficiencies.
Recommendations to OSD and the Military Departments include:
(1) the need for continuing top management support; (2) staffing
and funding for system safety efforts commensurate with
responsibilities set forth in policy statements; (3) emphasis on the
man-machine interface and the associated need for better
coordination of system safety and human factors engineering
activities; (4) improved methods for detecting system software
hazards; (5) better utilization of advanced technology, including
flight data recorders, ground proximity warning systems, and
collision avoidance systems; (6) writing better contracts with respect
to system safety tasks; and (7) more effective recruiting, training,
and retention of system safety personnel. Author (GRA)

N84-28764# Federal Aviation Agency, Atlantic City, N.J.
STUDY ON TRANSPORT AIRPLANE UNPLANNED WATER
CONTACT Final Report, 1981 - 1982
D. JOHNSON Jan. 1984 38 p
(AD-A142092; DOT/FAA/CT-84/3) Avail: NTIS HC A03/MF
AO01 CSCL 01B

This study provides for an identification of accident scenario(s)
and associated occupant risks and survival equipment needs,
relating to the inadvertent or unplanned water contact of transport
category airplanes. This identification was obtained, in part, from
the results of contractual studies of transport accident data. The
subject study concludes that while the unplanned water contact
of a transport airplane occurs less frequent than corresponding
ground contact, the impact loads are often higher, leading to greater
fuselage damage. Also, the unplanned water contact occurs more
frequent than a planned water landing (ditching) and usually
involves adverse flooding conditions. These conditions, in turn,
affect the ability of occupants to retrieve, deploy and/or don
on-board floatation equipment. GRA
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N84-29857"#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
A METHOD FOR THREE-DIMENSIONAL MODELING OF
WIND-SHEAR ENVIRONMENTS FOR FLIGHT SIMULATOR
APPLICATIONS
R. S. BRAY Jul. 1984 17 p refs
(NASA-TM-85969; A-9777; NAS 1.15:85969) Avail: NTIS HC
AO2/MF AO1 CSCL 01C

A computational method for modeling severe wind shears of
the type that have been documented during severe convective
atmospheric conditions is offered for use in research and training
flight simulation. The procedure was developed with the objectives
of operational flexibility and minimum computer load. From one to
five, simple down burst wind models can be configured and located
to produce the wind field desired for specific simulated flight
scenarios. A definition of related turbulence parameters is offered
as an additional product of the computations. The use of the
method to model several documented examples of severe wind
shear is demonstrated. Author

NB84-29858#  General Accounting Office, Washington, D. C.
Resources, Community, and Economic Development Div.
THE CHANGING AIRLINE INDUSTRY: A STATUS REPORT
THROUGH 1982
6 Jul. 1983 34 p
(GAO/RCED-83-179; B-197119) Avail: NTIS HC A03/MF AO1
Changes in airline traffic, fares, profits, productivity, and air
service patterns are discussed for the first 5 years after
deregulation. It is shown that in 1982 air fares fell below 1981
levels, while costs increased slightly. In addition, air traffic, weekly
departures, available seats, and load factors all turned upward.
The airline industry’s return on investment, however, continued
the decline started in 1979. There was no evidence that
deregulation adversely affected air safety in 1979, 1980, or 1981.
Air traffic safety statistics for 1982 indicate a lower overall accident
rate for certificated airlines, but two major fatal accidents that
year raised the 1982 fatality rate significantly above that of 1981.
ARH.

N84-29859#  National Bureau of Standards, Washington, D.C.
National Engineering Lab.
DECISION ANALYSIS MODEL FOR PASSENGER-AIRCRAFT
FIRE SAFETY WITH APPLICATION TO FIRE-BLOCKING OF
SEATS Interim Report, Nov. 1982 - Dec. 1983
J. R. HALL, JR. and S. W. STIEFEL Atlantic City, N.J. FAA
Apr. 1984 104 p
(Contract DTFA30-83-A-0034)
(AD-A142477; NBSIR-84-2817; DOT/FAA/CT-84/8) Avail: NTIS
HC A06/MF A01 CSCL 01B

This report develops a generic model for analysis of the costs
and benefits of fire-risk reducing strategies related to passenger
airlines. The model calculates incremental costs for installing and
operating these options. It also calculates estimated lives saved
and property damage avoided, and it provides rules for combining
costs and benefits into a single measure of attractiveness for an
alternative. This model is then applied to the strategy of fire-blocking
seats on passenger airlines, either on U.S. airlines or on all world
airlines. Author (GRA)

N84-29941# Universal Propulsion Co., Phoenix, Ariz.
HISTORY OF AIRCRAFT ESCAPE SYSTEM PROPULSION
R. F. SADLER and E. B. SKINNER (Talley Industries of Arizona,
Inc.) /n APL The 1984 JANNAF Propulsion Meeting, Vol. 2 p
11-20 Feb. 1984
Avail: NTIS HC A15/MF A01 CSCL 01C

A brief history of the use of propulsive elements in aircrew
escape systems is presented. Both closed propulsion elements
(catapults), as well as rocket motors are considered since early
ejector seats depended solely on catapuits for their motive source.
Applications of rocket motors other than for providing the main
impetus to the escape system are also considered in more recent
systems. Information was obtained from all types of literature both
published and unpublished as well as from discussions with
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individuals who were involved in the escape system arena from
its infancy. : R.J.F.

N84-29942# Douglas Aircraft Co., Inc., Long Beach, Calif. Special
Products Engineering.
PROPULSION IN A LIFE-SAVING ROLE FOR ACES 2
R. G. MCINTYRE /n APL The 1984 JANNAF Propulsion Meeting,
Vol. 2 p 21-32 Feb. 1984
(Contract F33657-72-C-0379)
Avail: NTIS HC A15/MF A01 CSCL 01C

The propulsion system for the ACES 2 high technology ejection
seat consists of three solid propellant units: a main rocket catapult
assembly to launch the seat from the cockpit and boost it into its
desired trajectory (1,120 Ib-sec impulse); a gyro-controlled vernier
rocket to stabilize the seat in pitch (235 Ib-sec); and a small roll
rocket (22 Ib-sec) to provide trajectory separation for multicrew
applications. Design requirements of the propulsion system are
examined along with specific physical and performance details of
each unit. The operation of the complete ACES 2 system is
described to show its demands upon propulsion. Finally, system
performance information is presented to show that propulsion and
system requirements were achieved, thus leading to the high life
saving record of the ACES 2 ejection seat. R.J.F.

NB84-29943# Stencel Aero Engineering Corp., Arden, N.C.
THE STENCEL S4S EJECTION SEAT: A STUDY IN NEW
PYROTECHNIC DEVELOPMENTS
M. A. A. HOBBS /n APL The 1984 JANNAF Propulsion Meeting,
Vol. 2 p 33-42 Feb. 1984
Avail: NTIS HC A15/MF A01 CSCL 01C

The development of a new generation ejection seat, the Stencel
S48, is discussed with particular reference to the propulsion and
initiation systems and sub-systems. The reasons for development
were to improve performance, to increase reliability, and to reduce
both initial and life cycle costs. Design objectives were established
which included yaw stability by means of dual fins mounted
alongside the seat, which are extended mechanically and
aerodynamically as the seat leaves the airplane during the ejection
phase. The propulsion package consists of a twin tube catapult
and twin rocket motors. Positive stability achieves increased
tolerance to the ‘eyeballs out’ deceleration because a man can
stand a greater level of deceleration when he is kept pointing
directly into the relative airflow. R.J.F.

“~'~N84:29944# ~ ~Aerospace Medical Div.”~ Aetospace Medical ™"

Research Labs. (6570th), Wright-Patterson AFB, Ohio. CREST
Advanced Development Program Office.
CREST: CREW ESCAPE TECHNOLOGIES FOR THE 1990’'S
A. M. HIGGINS and E. O. ROBERTS /n APL The 1984 JANNAF
Propulsion Meeting, Vol. 2 p 43-48 Feb. 1984 refs
Avail: NTIS HC A15/MF A01 CSCL 01C

An overview of the CREST Advanced Development Program
is given. The CREST program’s purpose is to develop and
demonstrate an ejection seat that is a significant departure from
traditional practice. This new ejection seat employed novel design
approaches and advanced technologies to dramatically enhance
the capabilities of the open ejection seat. Each of the new
technologies incorporated into the CREST seat are discussed with
emphasis placed on the need for continuous, conditional flight
control. Particular emphasis is placed on the requirements for the
seat’s digital flight controller and its interaction with actuators such
as selectable thrust, attitude control rockets. R.J.F.

N84-29945# Atlantic Research Corp., Gainesville, Va.
ENERGY MANAGEMENT FOR CREW ESCAPE SYSTEMS
M. G. HUBBELL, C. W. ANDERSON, and W. H. SARGENT /n

APL The 1984 JANNAF Propulsion Meeting, Vol. 2 p 49-58

Feb. 1984 refs
(Contract F33615-83-C-3401)
Avail: NTIS HC A15/MF A01 C€SCL 01C

The operational envelope of modern and advanced combat
aircraft has extended beyond the capabilities of current crew
escape systems. To reverse the trends toward increasing numbers
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of fatalities and serious injuries during the ejection event, an energy
management system capable of adapting the performance of the
appropriate subsystem to the environment of the escape situation
is investigated. The system will incorporate a real time
microprocessor controller to receive, process, and transmit
information, sensors to maintain aircraft, seat, and environmental
conditions; and an adaptive propulsion system to provide forces
and moments during ejection. R.J.F.

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation
systems (satellite and ground based); and air traffic control.

A84-40011

SIMULATION OF AIRBORNE PULSE DOPPLER RADARS,
TAKING INTO CONSIDERATION GROUND CLUTTER
[SIMULATION VON PULSDOPPLER-BORDRADAREN UNTER
BERUECKSICHTIGUNG DES BODENCLUTTER]

M. HOFFMANN and R. SCHULZ (Elektronik-System-Gesellschaft
mbH, Munich, West Germany) (Deutsche Gesellschaft fuer Ortung
und Navigation, Radarsymposium, 5th, Munich, West Germany,
Nov. 8-10, 1983) Ortung und Navigation- (ISSN 0474-7550), no. 1,
1984, p. 27-42. In German. refs .

The detection of a flying target with the aid of the radar
equipment of an aircraft represents a difficult technical problem,
particularly if the target is found below the radar. Radar devices
which possess such a ’look down’ capability must be able to
recognize the target against a very complex background. In case
of the simulation of such radar devices, an investigation has to
be conducted of aspects of signal processing and the imaging of
the ground clutter. The present investigation is concerned with a
simulation procedure which makes use of a recursive algorithm.

_An_analysis -of the involved_ geometric relations_with_respect.to_ ..

range and Doppler curves is conducted, and the calculation of
the areas of distance/Doppler cells is discussed. Such a calculation
is required for the determination of ground clutter distribution as a
function of distance and Doppler shift. Attention is given to the
antenna diagram, the clutter distribution, and details of signal
processing. : G.R.

A84-40012
ENVIRONMENT AND FACTORS INFLUENCING OPTIMUM
MULTI-RADAR PROCESSING IN AIR TRAFFIC CONTROL
H. VON VILLIEZ (Eurocontrol, Maastricht, Netherlands) (Deutsche
Gesellschaft fuer Kybernetik, Kybernetik-Kongress ueber
Orientierung und Ortung in Technik und Biologie, 8th, Tuebingen,
West Germany, Mar. 23-25, 1983) Ortung und Navigation (ISSN
0474-7550), no. 1, 1984, p. 44-54. refs

Semiautomatic air traffic control systems are now being
employed with the objective to enhance system capacity. Certain
shortcomings of conventional approaches regarding the
combination of radar information from different sites can be
overcome by utilizing a genuine multiradar data processing concept.
The operational advantages of multiradar processing are examined.
Attention is given to selected functions for system optimization,
monitoring and automatic alignment of all radars, an improved
probability of detection, the measuring and monitoring of radar
coverage, conflict alert in the horizontal and vertical plane, and
an optimum display system for processed radar data. G.R.



AB84-40048

SELECTIVE-INTERROGATION SSR - A FUTURE TECHNIQUE
FOR AUTOMATING ATC [SELEKTIVRUF-SSR - EIN
KUENFTIGES AUTOMATISIERUNGSMITTEL DER
FLUGSICHERUNG]

W. RASCHKE (Interflug Gesellschaft fuer Internationalen
Flugverkehr mbH, Berlin, East Germany) Technisch-oekonomische
Information der zivilen Luftfahrt (ISSN 0232-5012), vol. 20, no. 2,
1984, p. 59-70. In German. refs

The principles, design, and operation of selective-interrogation
SSR (SISSR) systems for the further improvement and automation
of ATC facilities are discussed in a review of recent international
developments. The ATC systems of the 1960s and 1970s, the
history of SISSR development, and the main disadvantages of
conventional SSR systems are characterized; the requirements
for ground-based and onboard components of a future SISSR are
listed; and the operational parameters of proposed systems are
summarized in graphs, diagrams, and tables, including working
frequency, coverage, precision, interrogation modes, signal formats,
data-block structure, and compatibility with conventional SSR and
with proposed navigation, landing, and communication systems.
The need for effective ground-air-ground digital communication
channels, a ground-supported collision-prevention system, and
international standardization is stressed. T.K.

A84-40251

FLUSH-MOUNTED ANTENNAS YIELD HIGH PERFORMANCE
AND CLEAN DESIGN

C. VAN OVEREEM (Dayton-Granger, Inc.,, Costa Mesa, CA)
Defense Systems Review and Military Communications, vol. 2,
June 1984, p. 43-45.

The flush-mounted antennas under consideration for composite
primary structure aircraft and helicopter airframes in the 1990s,
for communication with satellites as well as traffic control stations,
offer unique possibilities and performance improvements for
onboard communications and navigation avionics systems. This
family of antenna designs allows designers to preclude physical
interface problems with moving airframe elements, reduce static
charge buildups, reduce antenna structural loading requirements,
and minimize an antenna’s aerodynamic drag. O.C.

A84-40378

CONCEPT FOR A NEW RADAR DATA COLLECTION SYSTEM
OF THE FEDERAL INSTITUTE FOR AIR TRAFFIC CONTROL
[KONZEPT DES NEUEN RADARDATENGEWINNUNGSSYSTEMS
/SIDAPS/ DER BUNDESANSTALT FUER FLUGSICHERUNG
/BFS/]

B. CLOOS (Bundesanstalt fuer Flugsicherung, Frankfurt am Main,
West Germany) IN: Radar technology 1983; Symposium, 5th,
Munich, West Germany, November 8-10, 1983, Reports
Duesseldorf, West Germany, Deutsche Gesellschaft fuer Ortung
und Navigation, 1983, p. 4.1-4.13. In German.

The system concept of a new radar data collection system
called the Radar Signal and Data Processing System (SIDAPS) is
presented. The system’s objective is continuous availability of exact
and well-defined radar data in real time. A simplified one-channel
‘principal switching diagram of the system is shown and the
corresponding functions are described. Important aspects of the
SIDAPS radar head modifications are given along with the main
functions of the sensory data processing and the operational
monitoring and control systems. Finally, the system’s main
specifications are presented. C.D.
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A84-40379
DESIGN AND TESTING OF AN MTD SUBSYSTEM FOR AIR
TRAFFIC CONTROL RADARS [AUFBAU UND ERPROBUNG
EINES MTD-SUBSYSTEMS FUER FLUGSICHERUNGSRADARE]
A. LUDLOFF (Telefunken AG, Ulm, West Germany) IN: Radar
technology 1983; Symposium, 5th, Munich, West Germany,
November 8-10, 1983, Reports . Duesseldorf, West Germany,
Deutsche Geselischaft fuer Ortung und Navigation, 1983, p. 6.1-6.9.
In German. Research supported by the Bundesministerium fuer
Verkehr. refs

The architecture of a modified primary radar with MTD signal
processing is addressed. Air traffic control radar objectives are
first summarized and MT| and MTD radars are briefly compared.
The design and function of an MTD test system are described.
Tests show significantly improved target detection in clutter. Radar
measurement errors approach the theoretically attainable values.
Angels can be Doppler-selectively suppressed. C.D.

AB4-40381
DIGITAL SLAR OF THE DFVYLR - SYSTEM CONCEPT AND
RESULTS [DIGITALES SLAR DER DFVLR - SYSTEMKONZEPT
UND ERGEBNISSE]
F. WITTE (Deutsche Forschungs- und Versuchsanstalt fuer Luft-
und Raumfahrt, Institut . fuer Hochfrequenztechnik,
Oberpfaffenhofen, West Germany) IN: Radar technology 1983;
Symposium, 5th, Munich, West Germany, November 8-10, 1983,
Reports . Duesseldorf, West Germany, Deutsche Gesellschaft fuer
Ortung und Navigation, 1983, p. 8.1-8.18. In German.

A simple aircraft-borne Side-looking Airborne Radar (SLAR) with
a real aperture is described. This instrument is the simplest
image-forming microwave sensor which can be used to measure
the differential back-scattering behavior of the earth’s surface from
an aircraft and to present the resulting images cartographically.
The design and function of the SLAR are described, as are the
antenna, transmitter and receiver units, its principle of digital data
recording, its data conversion and reproduction, and its technical
data and system parameters. C.D.

AB4-40384

CALCULATION OF THE DETECTION RANGE OF
PULSE-DOPPLER AIRBORNE RADAR SYSTEMS [ZUR
BERECHNUNG DER ENTDECKUNGS-REICHWEITE VON
PULSDOPPLER-BORDRADARSYSTEMEN]

P. SCHMITT (Telefunken AG, Ulm, West Germany) IN: Radar
technology 1983; Symposium, 5th, Munich, West Germany,
November 8-10, 1983, Reports . Duesseldorf, West Germany,
Deutsche Gesellschaft fuer Ortung und Navigation, 1983, p.
12.1-12.9. In German.

A simple radar model is presented which can be used to
determine the detection range of a modern pulse-Doppler airborne
radar system in horizontal flight from the most important system
and signal processing parameters. The most important part of the
model is an approximation procedure for evaluating the ground
clutter received over the major and minor lobes of the antenna.
Typical operational data from an airborne system are used to
show how the detection range in operational modes with high,
medium, and low pulse frequency depends on the flight situation
from the point of view of the observer and the target, and on the
radar arrangement. C.D.

A84-40390

SIMULATION SYSTEM FOR DEVELOPMENT TASKS IN RADAR
DATA PROCESSING [EIN SIMULATIONSSYSTEM ZUR
UNTERSTUETZUNG YON ENTWICKLUNGSAUFGABEN IN DER
RADARDATENYERARBEITUNG]

_U. WACKER (Telefunken AG, Ulm, West Germany) IN: Radar

technology 1983; Symposium, 5th, Munich, West Germany,
November 8-10, 1983, Reports . Duesseldorf, West Germany,
Deutsche Gesellschaft fuer Ortung und Navigation, 1983, p.
27.1-27.20. In German.

A simulation system is presented which allows a
project-independent test environment to be created along with
test data for use in the development of real systems. The system
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permits the creation of complete dynamic situations in the air
and/or targeted critical model situations for individual algorithms.
Alternatively, recorded real data from aerial situations can be
utilized. The analysis of the behavior of individual algorithms and
of the system as a whole is assisted by run protocols as well as
statistical and graphical evaluation aids. Examples of applications
of the simulation system are presented. C.D.

AB4-40572#
THE GLOBAL ROLE OF NAVSTAR
F. X. KANE (Rockwell International Corp., Pittsburgh, PA) and J.
F. SCHEERER Aerospace America (ISSN 0740-722X), vol. 22,
July 1984, p. 42-46. refs

The performance levels, services and equipment of the Navstar
GPS are described. The GPS consists of the satellites, ground
control stations and user stations. A multiyear production contract
has called for 28 spacecraft, sufficient to ensure a 98 percent
probability that 18 will be operational at any given moment. Latitude
and longitude service is to begin in 1987 and speed data will
become available in 1989. Accuracy is projected at 0.1 m/sec,
120 nsec, 3-5 m relative position error and relative time within 3-5
nsec of UTC. Navigational signals will be transmitted at 1575.42
and 1227.6 MHz, along with superimposed satellite precision and
clear/acquisition signals. Time-synchronized transmissions will
account for ionosphere-induced errors. Communication with four
satellites will be necessary for location queries. Degraded
performance due to the mask angle of the earth horizon will occur
only once or twice a month. The spacecraft wil be travelling in
10,900 n. mi. orbits in six planes. M.S.K.

A84-40888
DETERMINATION OF ACCURACY REQUIREMENTS OF FUTURE
NAVIGATION SYSTEMS FOR TERMINAL AREAS BY MEANS
OF A MONTE CARLO SIMULATION [ERMITTLUNG VON
GENAUIGKEITSANFORDERUNGEN AN ZUKUENFTIGE
NAVIGATIONSSYSTEME IM FLUGHAFENNAHBEREICH MIT
HILFE EINER MONTE-CARLO-SIMULATION]
M. FRICKE and A. HOERMANN (Berlin, Technische Universitaet,
Berlin, West Germany)  Zeitschrift fuer Flugwissenschaften und
Weltraumforschung (ISSN 0342-068X), vol. 8, May-June 1984, p.
173-181. In German. refs

TMASIM, a Monte Carlo-type simulation program for traffic flow
. in_an airport TMA with a fixed-path-segment speed-control system,
is described and demonstrated. The mode! incorporates horizontal,
vertical, and speed profiles and errors due to arrival time at the
TMA entry fix, navigation system, wind, speed control, and
flight-management system. The results of seven simulations using
data for Frankfurt airport are presented in tables and graphs.

: T.K.

A84-41075

TOWARD THE TWENTY-FIRST CENTURY - MODERNIZATION
OF THE NATIONAL AIRSPACE SYSTEM

G. L. THOMPSON and T. J. PHILUMALEE (FAA, Systems
Engineering Service, Washington, DC) IN: Behavioral Objectives
in Aviation Automated Systems Symposium; Proceedings of the
Aerospace Congress and Exposition, Anaheim, CA, October 25-28,
1982 . Warrendale, PA, Society of Automotive Engineers, Inc.,
1982, p. 243-248.

The major elements of the National Airspace System (NAS)
Plan, which delineates specific improvements for facilites and
equipment which must be made in order to meet projected demands
for air transportation through the year 2000, are described and
their merits are briefly explained. These elements include: computer
modernization, design of sector suites and system software,
automated en route ATC, integrated flow management, NAS

architecture, flight service station automation, and weather system’

modernization. They also include: an aviation weather radar
network, an automated Center Weather Service Unit, an improved
Radar Beacon System, an upgraded communications system,
navigation, a Microwave Landing System, and facility
consolidation. C.D.
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assist in the overall analysis of an operational error.

A84-41077
THE LOSS OF PRESCRIBED SEPARATION
AIRCRAFT - HOW DOES IT OCCUR?
D. J. SCHROEDER (FAA, Civil Aeromedical Institute, Oklahoma
City, OK) IN: Behavioral Objectives in Aviation Automated Systems
Symposium; Proceedings of the Aerospace Congress and
Exposition, Anaheim, CA, October 25-28, 1982 . Warrendale, PA,
Society of Automotive Engineers, Inc., 1982, p. 257-269. refs
One measure of the effectiveness or safety of the Air Traffic
Control system is the occurrence of an operational error. The
purpose of this study was to determine contributing factors and
conditions surrounding the occurrence of an operational error. A
longitudinal analysis of controller workload at the time of the error
revealed some time-related changes. While most errors occurred
under moderate workloads, since 1965 the trend has been for a
smaller percentage of errors to occur under heavy workload
conditions, with an increase in the percentage involving light
workloads. While the precise determination of causal factors is
not possible with the current system, emphasis should be placed
on the importance of attention, planning, judgment, coordination,
and communications. Some suggestions are made concerning the
gathering of additional information during the review process to
Author

BETWEEN

A84-41078

FAA'S TREND ANALYSIS DATA SYSTEM

T. S. WESTALL (FAA, Washington, DC) IN: Behavioral Objectives
in Aviation Automated Systems Symposium; Proceedings of the
Aerospace Congress and Exposition, Anaheim, CA, October 25-28,
1982 . Warrendale, PA, Society of Automotive Engineers, Inc.,
1982, p. 275-277.

The Flight Standards aviation safety program of the Federal
Aviation Administration, which develops and enforces all regulations
affecting aircraft and airmen, is described. Data bases being utilized
or developed to enhance safety are addressed, and two software
packages developed to interface with a program which controts
the data bases are described. One of these provides terminal
graphics, while the other interfaces a data base with an on-line
version of the Statistical Package for Social Sciences. C.D.

AB4-42380
SIMULATION STUDY OF AN AIRBORNE ANTENNA
BEAMFORMING ALGORITHM USING ORTHOGONAL

-~PERTURBATION SEQUENCES -~~~ =~~~ - = -~

C. LEE (Aerospace Corp., El Segundo, CA) IN: Annual Pittsburgh
Conference, 13th, Pittsburgh, PA, April 22, 23, 1982, Proceedings.
Part 1 . Research Triangle Park, NC, Instrument Society of America,
1982, p. 19-33. refs

This paper presents an overview of a null-steering algorithm of

an adaptive array for the purpose of studying antenna processor -

performance on an aircraft. The algorithm is based on a
steepest-descent feedback technique with antenna element
weights perturbed by some specific sequences for the Mean Square
Error performance measure gradient extraction. Typical simulated
antenna patterns are presented and the performance
characteristics of the adaptive algorithm are described. As
demonstrated in Cantoni (1980), the penalty for the orthogonal
perturbation technique is an increase in the processing time by a
factor which is equal to the number of pertured weights.  Author

N84-28765# Engineering and Economics Research, Inc., Vienna,
Va.
NATIONAL AIRSPACE REVIEW BENEFITS AND COSTS Interim
Report, Sep. 1982 - Apr. 1984
L. H. MAYO, JR., H. W. MINNICK, J. H. DARGUE, and P. V.
TAWARI May 1984 57 p refs ’
(Contract DTFAQ1-82-Y-30562)
(FAA-AT-84-1; IR-1) Avail: NTIS HC A04/MF AO1

Three of the twenty enhancement areas identified for
implementation within the National Airspace Review (NAR) are
evaluated as to their benefits and costs. These areas are Airport
Radar Service Area (ARSA), ARTCC Resectorization, and the
Random routes aspect of area navigation (RNAV) Integration. A



methodological approach to evaluation of benefits and costs,
suitable for application to all enhancement areas, is developed.
Each of the three areas is treated in detail and supported by
quantitative data placed in appendices. M.AC.

N84-28766# Federal Aviation Administration, Washington, D.C.
Program Engineering and Maintenance Service.
COCKPIT DATA MANAGEMENT REQUIREMENTS (CURRENT
TECHNOLOGY AIRCRAFT) Final Report
T. P. BERRY Oct. 1983 309 p refs
(Contract DTFA01-80-C-10030)
(FAA-PM-83-25; REPT-1378-03-8-3150) Avail: NTIS HC
A14/MF AO1

A technique is described for estimating the effect of the data
management tasks imposed on flight crews by new systems. it
presents the development of a data base of data management
tasks in current technology aircraft and examines the effect of
four proposed new systems on the data management tasks of a
flight crew in these aircraft. Data items and times for various
emergency situations are included such as the effect of hydraulic
and flight control malfunction and the effect of engine failure due
to fire. Times and data items for these conditions were developed
in a United Airlines DC-10 flight simulator. Flight crew task-loading
profiles showing the action levels caused by the malfunction are
included in each annex. A.R.H.

N84-28767*# McDonnell Aircraft Co., St. Louis, Mo.
STUDY OF AERODYNAMIC TECHNOLOGY FOR
SINGLE-CRUISE-ENGINE V/STOL FIGHTER/ATTACK
AIRCRAFT Final Report, Jun. 1981 - Feb. 1982
J. R. HESS and R. L. BEAR Feb. 1982 179 p refs Sponsored
in part by the Naval Ship Research and Development Center and
Naval Air Systems Command
(Contract NAS2-11001)
(NASA-CR-166269; NAS 1.26:166269; MDC-IR0285) Avail:
NTIS HC A09/MF A01 CSCL 01D

A viable, single engine, supersonic V/STOL fighter/attack
aircraft concept was defined. This vectored thrust, canard wing
configuration utilizes an advanced technology separated flow
engine with fan stream burning. The aerodynamic characteristics
of this configuration were estimated and performance evaluated.
Significant aerodynamic and aerodynamic propulsion interaction
uncertainties requiring additional investigation were identified. A
wind tunnel model concept and test program to resolve these
uncertainties and validate the aerodynamic prediction methods
were defined. Author

N84-28768# Mitre Corp., McLean, Va. Metrek Div.
AIRCRAFT TRAFFIC DENSITY IN THE LOS ANGELES BASIN
N. A. SPENCER Aug. 1983 50 p
(Contract DTFA01-82-C-10003)
(AD-A141435; MTR-83W00091; DOT/FAA/PM-83/21) Avail:
NTIS HC A03/MF A01 CSCL 01B

An estimate of the number of aircraft flying in the Los Angeles
basin was made using airborne and ground-based radar
measurements. These estimates are combined with FAA
projections of traffic growth to predict the future aircraft density
as seen by an airborne Traffic Alert and Collision Avoidance System
(TCAS). Results include the findings that: (1) peak density
decreases approximately linearly with radius, (2) the number of
aircraft increases linearly with the sum of tower operations, (3) for
year 2000, within a radius of 5 nmi, the projected maximum density
is 0.45 aircraft/nmi2, the projected maximum number of aircraft is
35, and the projected maximum number of ATCRBS aircraft is 20,
and (4) within a radius of 10 nmi, these figures are 0.24, 75, and
43, respectively. GRA
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N84-28769# Transportation Systems Center, Cambridge, Mass.
DIFFERENTIAL NAVSTAR GPS (GLOBAL POSITIONING
SYSTEM) DESIGN CONCEPT FOR HARBOR/HARBOR
ENTRANCE MARINE NAVIGATION Final Report, Oct. 1982 -
Oct. 1983
J. VILCANS and R. M. KALAFUS May 1984 80 p
(AD-A141665; DOT-TSC-CG-83-5; USCG-D-08-84) Avail: NTIS
HC A05/MF A01  CSCL 17G

This report presents a design concept for a high-precision
system for harbor/harbor entrance navigation. The concept is
based on differential operation of NAVSTAR GPS, whereby local
corrections to the satellite signals are broadcast to mariners in a
harbor area. The system is expected to provide continuous
navigation service with a predictable (absolute) accuracy of 8-12
meters (2drms). The design is configured around a hypothetical
system to cover New York Harbor. The report addresses the
hardware configuration and costs of installing and maintaining the
system. Also provided are guidelines for verifying the performance
of the system. GRA

N84-28770# Naval Ocean Systems Center, San Diego, Calif.
HP-85/MINI-RANGER NAVIGATION SYSTEM Final Report
R. UHRICH and M. MCCORD Apr. 1984 34 p
(AD-A142131; NOSC/TD-690) Avail: NTIS HC A03/MF AO1
CSCL 171

The HP-85/Mini-Ranger Navigation System consists of a
general purpose personal computer and an off-the-shelf radar
ranging device combined into an automatic and portable system
for navigation near the shore. This system provides a real-time
plot of ship’s position relative to fixed transponders. Time and
position data can be printed on paper or saved on magnetic tape.
The computer program can be modified for any specific geographic
location, making the system a readily transportable tool.

Author (GRA)

N84-28771# Department of the Navy, Washington, D. C.
ANALOG FIBER GYRO WITH EXTENDED LINEAR RANGE
Patent Application
W. K. BURNS and R. P. MOELLER, inventors (to Navy) 24 Feb.
1984 33p
(AD-D011009; US-PATENT-APPL-SN-583549) Avail: NTIS HC
A03/MF A01 CSCL 17G

The present invention relates generally to analog gyroscopes,
and more particularly to an analog fiber optic gyroscope system
which provides an extended linear dynamic range for platform
rotation rate measurements. GRA

N84-28772# Elektronik-System G.m.b.H., Munich (West
Germany). Technische Systeme Entwurf. .
SATELLITE AIDED NAVIGATION (INNAVSAT) Final Report, Jun.
1982
J. WEGSCHEIDER Bonn  Bundesministerium fuer Forschung
und Technologie Mar. 1984 133 p refs In GERMAN;
ENGLISH summary  Sponsored by Bundesministerium fuer
Forschung und Technologie
(BMFT-FB-W-84-003; ISSN-0170-1339) Avail: NTIS HC
A07/MF A01; Fachinformationszentrum, Karlsruhe, West
Germany DM 28

The establishment of an international satellite organization
INNAVSAT for a worldwide navigation/SOS system is considered.
Technical, operational, and financial user requirements are defined
in comparison with existing systems. It is concluded that available
global positioning systems meet the technical/operational
requirements of all users. It is recommended to promote the
development of low cost medium to lower accuracy receivers.

Author (ESA)
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N84-28773#  Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Brunswick (West Germany). Inst. fuer
Flugfuehrung.
DEVELOPMENT, SET UP AND TESTING OF A MEASURING
SYSTEM FOR COMPONENTS OF THE DERIVED AZIMUTH
SYSTEM (DAS) Final Report, Dec. 1982
H. WINTER- Bonn Bundesministerium fuer Forschung und
Technologie  Apr. 1984 76 p In GERMAN; ENGLISH
summary Sponsored by Bundesministerium fuer Forschung und
Technologie
(BMFT-FB-W-84-005; ISSN-0170-1339) Avail: NTIS HC
AO05/MF A01; Fachinformationszentrum, Karlsruhe, West
Germany DM 16

A measurement system for the evaluation of radio navigation
systems e.g., distance measurement equipment (DME)-derived
azimuth system (DAS) is discussed. Subsystems comprise high
precision trajectory generation, telemetry, data processing with real
time display, multipath measurement, and traffic load simulation.
A laser tracker, a tracking radar, and an inertial onboard navigation
system were developed. A Kalman filter onboard the test aircraft
was used for the integration of these sensors. Test flights show a
position accuracy of 0.3 m and a speed accuracy of 0.01 m/sec.

Author (ESA)

N84-28774# Technische Univ., Brunswick (West Germany). Inst.
fuer Verkehr, Eisenbahnwesen und Verkehrssicherung.
INVESTIGATION OF THE TECHNOLOGY OF THE MICROWAVE
LANDING SYSTEM TIME REFERENCE SCANNING BEAM
(TRSB) Final Report, Mar. 1983
R. SPRINGER Bonn Bundesministerium fuer Forschung und
Technologie Apr. 1984 85 p refs in GERMAN; ENGLISH
summary Sponsored by Bundesministerium. fuer Forschung und
Technologie
(BMFT-FB-W-84-008; ISSN-0170-1339) Avail: NTIS HC
AO5/MF AO01; Fachinformationszentrum, Karlsruhe, West
Germany DM 18

A simulation model for a microwave landing system is examined.
The time reference scanning beam (TRSB) system offers azimuth,
elevation, and distance measuring for approach and landing. The
simulation model enables the influence of interferences on the
system under multipath conditions of difficult sites to be tested.

Author (ESA)

NB84-29281# Institut fuer Angewandte Geodaesie, Frankfurt am
Main (West Germany).
SATELLITE DOPPLER POINT POSITIONING USING THE NAVY
NAVIGATION SATELLITE SYSTEM
W. SCHLUETER /n its Repts. on Cartography and Geodesy.
Ser. 2: Translations, No. 40 p 23-97 1983 refs Presented
at Lecture Ser., Wuhan, China, Nov.-Dec. 1981
Avail: NTIS HC A08/MF AO1

The technique of Doppler point positioning using the U.S. Navy

Navigation Satellite System is presented. The Navy Navigation
Satellite System and geodetic receivers including the data output
are described. Formulas for single point positioning and for (semi)
short arc solutions are derived and refraction models are discussed..
The data reduction concept using the program GEODOP is
outlined. Author (ESA)

N84-29282# Institut fuer Angewandte Geodaesie, Frankfurt am
Main (West Germany).

FINAL RESULTS OF DOPPLER POINT POSITIONING AT
SEVERAL TIMEKEEPING LABORATORIES IN EUROPE

W. SCHLUETER and L. AMBERG /n its Repts. on Cartography
and Geodesy. Ser. 2: Translations, No. 40 p 99-107 1983
refs

Avail: NTIS HC A08/MF AO1

At 21 stations in Europe point positioning was carried out using
the Doppler technique. The observations of the satellites of the
U.S. Navy Navigation Satellite System were performed in the period
6-16 November 1979. Coordinates computed with the precise
ephemeris are given. Author (ESA)
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N84-29289# Institut fuer Angewandte Geodaesie, Frankfurt am
Main (West Germany).
DOPPLER OBSERVATION CAMPAIGN IN THE {VORY COAST:
RECONNAISSANCE, MEASURING, INTERPRETATION AND
EXPERIENCE Final Report [DIE DOPPLERMESSKAMPAGNE IN
DER ELFENBEINKUESTE - ERKUNDUNG, MESSUNGSABLAUF,
AUSWERTUNG UND ERFAHRUNGEN]
W. ETLING, P. MANTI, W. MUELLER, and E. REINHART /n its
Repts. on Cartography and Geodesy. Ser. 1: Original Repts.,
No. 91 p 25-48 1983 refs In GERMAN; ENGLISH and
FRENCH summary
Avail: NTIS HC A05/MF A01

A satellite Doppler positioning network in the Republic of the
Ivory Coast is described. The objectives were to set up a reference
network for further surveying for planning and refinements of the
infrastructure. The accuracy of the network, which includes 17
stations, is plus or minus 0.5 m. Author (ESA)

N84-29860# Institute for Defense Analyses, Alexandria, Va.
Science and Technology Div.
AN/APN-128 LIGHTWEIGHT DOPPLER NAVIGATION SYSTEM
(LDNS) CASE STUDY REPORT (IDA/OSD R AND M (INSTITUTE
FOR DEFENSE ANALYSES/OFFICE OF THE SECRETARY OF
DEFENSE RELIABILITY AND MAINTAINABILITY) STUDY Final
Report, Jul. 1982 - Aug. 1983
P. F. GOREE Aug. 1983 185 p
(Contract MDA903-79-C-0018)
(AD-A142072; AD-E500641; IDA-D-23; IDA/HQ-83-25935) Avail:
NTIS HC A09/MF A01 CSCL 17G

This document records the activities and presents the findings
of the AN/APN-128 Lightweight Doppler Navigation System (LDNS)
Case Study Working Group, part of the IDA/OSD Reliability and
Maintainability Study conducted during the period from July 1982
through August 1983. GRA

N84-29861# Federal Aviation Administration, Washington, D.C.
Office of Management Systems.

FAA (FEDERAL AVIATION ADMINISTRATION) AIR TRAFFIC
ACTIVITY FY 1983 Report, 1 Oct. 1982 - 30 Sep. 1983

N. TREMBLEY 30 Sep. 1983 219p

" T(AD-A142493) Avail: NTIS HC AT0/MF A01 “CscL 17~~~ 7~ :

This report furnishes terminal and en route air traffic activity
information of the National Airspace System. The data have been
reported by the FAA-operated Airport Traffic Control Towers
(ATCTs), Air Route Traffic Control Centers (ARTCCs), Flight Service
Stations (FSSs), International Flight Service Stations (IFSSs), and
Approach Control Facilities. GRA

N84-29862#  Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Brunswick (West Germany). Abteilung
Anthropotechnik und Simulation.
DEFINITION AND LAYOUT OF A TRAFFIC GENERATOR FOR
AN AIR TRAFFIC CONTROL SIMULATION
D. DIPPE and J. THOMAS Mar. 1984 86 p refs |In
GERMAN; ENGLISH summary Report will also be announced
as translation (ESA-TT-888)
(DFVLR-FB-84-15; ESA-TT-888) Avail: NTIS HC A05/MF AO1;
DFVLR, Cologne DM 29

An air traffic generator was developed and implemented as a
computer program which produces realistic traffic samples. The
concept is based on the analysis of real air traffic control (ATC)
structures and traffic flows. In a Monte Carlo traffic generation
process, statistically varied traffic samples are computed as a
function of user selectable characteristics of a given scenario.
The resultant flight plans and initial states for individual aircraft
are directly used to drive a real time ATC simulation. The
computation process is illustrated for a typical application.

Author (ESA)
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Includes aircraft simulation technology.

AB4-40047
APPLICATION OF THE CLEARWAYS CONCEPT TO THE
DETERMINATION OF THE MAXIMUM TAKE-OFF WEIGHT [DIE
ANWENDUNG DES KONZEPTS DER FREIFLAECHEN AUF DIE
ERMITTLUNG DER HOECHSTZULAESSIGEN STARTMASSE]
P. KORRELL (Interflug Geselischaft fuer Internationalen
Flugverkehr mbH, Berlin, East Germany) Technisch-oekonomische
Information der zivilen Luftfahrt (ISSN 0232-5012), vol. 20, no. 2,
1984, p. 42-52, 70. In German. refs

Graphic and microcomputer techniques for calculating the
MTOW from the take-off run available (TORA), the take-off distance
available (TODA), and the accelerate-stop distance available
(ASDA) are presented and demonstrated. The methods of obtaining
the input data are discussed; the graphic technique is illustrated
for sample problems; and the efficiency of an optimization algorithm
based on the clearway parameter is shown in a series of typical
printouts. Possible changes in runway design and regulations are
considered .on the basis of practical experience with the system.

TK.

A84-40059 :
TOULOUSE - THE ATR-42 BEGINS ITS TRIALS [TOULOUSE -
L’ATR-42 COMMENCE SES ESSAIS]
J. MORISSET Air et Cosmos (ISSN 0044-6971), June 30, 1984,
p. 22-25. In French.

The twin turboprop powered ATR-42 is scheduled for flight
tests in September 1984. The aircraft was produced through
collaboration between French and ltalian manufacturers and is
intended as a 46 passenger commuter aircraft. Extensive use has
been made of various composite materials for secondary structures.
. The ATR-42 also has a flight management computer and advanced
CRT avionics displays. The take-off weight is 15,750 kg, including
4810 kg of cargo, and the runway distance is 1042 m. Certification
is scheduled for late 1985. Drawings of all major aircraft
components are provided. M.S.K.

AB84-40569 :

SIKORSKY’'S HAWKS - HELICOPTERS FOR THE ARMY, THE
NAVY AND THE AIR FORCE ... AMONGST OTHERS

Air International (ISSN 0306-5634), vol. 27, July 1984, p. 9-16,
45, 46.

Design, performance features, variations and missions of the
Sikorsky Hawk series of helicopters are explored. Over a thousand
UH-60s (Black Hawks) .are on order or have been delivered to
the Army for a combat role. The basic vehicle carries 11 troops,
has a 2-3 hr flight endurance and cruises at 145 kt at 4000 ft. A
modified version may be capable of 1100 n. mi. flight with added
fuel pylons. Another variant, the EH-60A, will carry EW equipment.
The S-70L (Sea Hawk) has a 10 percent more powerful engine
and more corrosion protection and is used by the Navy and
commercial organizations. The USAF has the Night Hawk rescue
version and Black Hawks for combat. An expanding export market
is envisioned during the later 1980s, with the UH-60s serving as
_cargo and passenger carriers. M.S.K.

A84-40570#

WINGS OR NOT FOR A MISSILE?

R. DEMEIS  Aerospace America (ISSN 0740-722X), vol. 22, July
1984, p. 26-28.

The benefits and detriments of wings for guided missiles are
discussed. Wings add maneuverability, a plus for antiaircraft
weapons, which also benefit from the ability to fly at a lower
angle of attack due to lift forces. The wingless missile may have
less trim drag in cruise because of a further-forward center of
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pressure and greater control effectiveness in the tail fins. Wings
increase the weight, parts count, cost and burnout weight. The
wingless missile has less drag at low lift, produces fewer shock
waves and less skin friction. The choice of configuration is therefore
mission(s)-dependent, the winged missile having less speed but
better end-game maneuverability and the wingless missile being
capable of reaching a target more quickly. - M.S.K.

A84-40571#

COMPOSITE HELICOPTER WEIGHS IN ONE-QUARTER
LIGHTER

V. WIGOTSKY  Aerospace America (ISSN 0740-722X), vol. 22,
July 1984, p. 28, 30, 32.

Progress in the U.S. Army All Composite Airframe Program
(ACAP) for fuselages for the next generation of helicopters is
summarized. ACAP was initiated in 1979 to reduce airframe weight
by 22 percent and cut cost by 17 percent while meeting all
performance standards for metal aircraft. The S-75, to be flight
tested in the summer of 1984, weighs 24 percent less and cuts
costs 23 percent (predictions for production models). The S-75 is
80 percent graphite, Kevlar, fiberglass, Nomex honeycomb core
and adhesives. It has a reduced radar cross section, resists fire
from high explosives and is survivable at crash rates of 42 fps.
Details of the locations and performance levels of the associated
parts are provided, noting that static and flight tests are scheduled
in the near future to compare the ACAP helicopter with its metal
equivalent. M.S.K.

A84-40575#

TILT-ROTOR - AN ODD MARRIAGE THAT WORKS

R. DEMEIS Aerospace America (ISSN 0740-722X), vol. 22, July
1984, p. 66-68, 70.

Design features and progress with the XV-15 prototype for the
JVX tilt-rotor aircraft are discussed. Tilt-rotors have all the benefits
of helicopters and in addition less disk loading and noise, no hot
gas ingestion, less ground erosion, no antitorque tail rotor and
double airspeed. The WV-15 has metal wings with no aeroelastic
instabilities and has displayed good stability in all flight modes.
Twin T53 turbines are mounted for both vertical and horizontal
operation. Tests are under way to examine digital controls to
alleviate longitudinal gust accelerations and tail buffeting. The JVX
is expected to go into production in the late 1980s. Performance
figures are projected to be 12-24 passengers, 24 seats, 700 n.
mi. range, 275 kt dash speed, 3000 ft hover at 33 C and an 8300
Ib external payload. M.S.K.

" A84-40788

BLACK HAWK HOVER INFRARED SUPPRESSOR SUBSYSTEM
A. GUGLIELMO, R. BARNARD (United Technologies Corp.,
Sikorsky Aircraft, Stratford, CT), and W. STEYER (General Electric
Co., Washington, DC)  Vertiflite (ISSN 0042-4455), vol. 30,
July-Aug. 1984, p. 40-44,

Design features and test results of a hover IR suppression
system (HIRSS) for the UH-60A combat helicopter are described.
The HIRSS was devised as a means to lower UH-60A IR emissions,
which are a homing signal to heat-seeking missiles. A study program
defined areas for modifications: screening hot engine parts, cooling
visible exhaust system parts, minimizing reflected radiation from
hot engine parts and diluting exhaust gases with ambient and
compartment cooling air. Wind tunnel tests were performed on a
scale model to ensure that the UH-60A aerodynamics remained
steady with the kit components installed. Ground tests verified
the reliability and durability of the added parts and qualification
flights validated performance continuify and extinguisher
functions. M.SK.
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A84-40891
STRUCTURAL OPTIMIZATION OF AN AIRCRAFT DESIGN WITH
CONSIDERATION OF AEROELASTIC FLUTTER STABILITY
[STRUKTURELLE OPTIMIERUNG EINES
FLUGZEUGENTWURFS UNTER BERUECKSICHTIGUNG
AEROELASTISCHER FLATTERSTABILITAETSASPEKTE]
R. FREYMANN' (Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Institut fuer Aeroelastik, Goettingen, West
Germany) Zeitschrift  fuer  Flugwissenschaften und
Weltraumforschung (ISSN 0342-068X), vol. 8, May-June 1984, p.
208-217. In German. refs

A computational algorithm for the minimum-weight optimization
of aircraft structures is presented and demonstrated. The method
takes both strength-determined scaling criteria and the flutter
stability into account and makes use of modal characteristics
derived from a reduced finite-element model of the structure. The
results of a sample optimization on a cantilevered large-aspect-ratio
wing model are presented in tables and graphs, and a flow chart
of the algorithm is provided. T.K.

A84-41058

UTILIZATION OF THE B.AE. ADVANCED FLIGHT DECK

J. W. WILSON (British Aerospace, PLC, Aircraft Group, Hatfield,
Herts., England) IN: Behavioral Objectives in Aviation Automated
Systems Symposium; Proceedings of the Aerospace Congress and
Exposition, Anaheim, CA, October 25-28, 1982 . Warrendale, PA,
Society of Automotive Engineers, Inc., 1982, p. 69-73.

The Advanced Flight Deck (AFD) assessment program started
in 1975 as an evaluation of monochrome CRT displays. The
program terminated in November 1979. A number of additions
and modifications were introduced in preparation for a further
program with color CRT displays. A description is provided of the
projected programs. Displays are discussed, taking into account
the number of displays, their size, aspects of format and color,
questions of symbology, size C displays, stand-by instruments,
display control, and flight trials. Aspects of data entry and retrieval
are also considered along with voice warning, and flight deck
documentation. G.R.

A84-41059

THE ROLE OF PILOTS AND AUTOMATION IN FUTURE
TRANSPORT FLIGHT STATIONS

M. A. COMPANION and G. A. SEXTON (Lockheed-Georgia Co.,
Marietta, GA)  IN: Behavioral Objectives in Aviation Automated
Systems Symposium; Proceedings of the Aerospace Congress and
Exposition, Anaheim, CA, October 25-28, 1982 . Warrendale, PA,
Society of Automotive Engineers, Inc., 1982, p. 75-92.

It is pointed out that transport flight stations are beginning to
exhibit significant changes in design and appearance as compared
to previous generation aircraft. Thus, CRTs are used in a number
of new aircraft to display flight, navigation, and engine performance
information. The use of advanced technology has also brought
about increases in crew systems automation. The role of the crew
is affected by these changes, and efficient two-person flight stations
have been made possible. However, a number of questions arise

-in connection with the design of the new flight stations, and
empirical studies are needed to answer them. In response to these
problems, an advanced flight station program has been conducted
by an American aerospace company. A crew system development
approach -is discussed taking into account an aircraft description
and the ATC environment. Attention is given to design criteria, an
overview of flight station design, and major flight station
components which affect automation. - G.R.
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A84-41062

ADVANCED COMMERCIAL COCKPIT CONCEPTS

W. L. MILES, J. I. MILLER, and V. VARIAKOJIS (Douglas Aircraft
Co., Long Beach, CA) IN: Behavioral Objectives in Aviation
Automated Systems Symposium; Proceedings of the Aerospace
Congress and Exposition, Anaheim, CA, October 25-28, 1982 .
Warrendale, PA, Society of Automotive Engineers, Inc., 1982, p.
103-123.

Recent developments in the cockpits of commercial transport
aircraft are related to a digital autoflight guidance system, the
introduction of the first production head-up display (HUD), the
employment of electronic cathode-ray tubes (CRT) flight
instruments, and engine/caution/warning displays. The present
investigation is concerned with the reasons for the occurrence of
these developments and with the final results which will be
produced by the continuing changes in cockpit design. It is pointed
out that two major developments combined in recent years to
revolutionize flight deck technology. The first was the increase in
large-scale integration (LSI) of electronic circuitry, while the second
is related to the development of full color CRT's with adequate
performance, size, reliability, and operability. Attention is given to
the impact of new flight deck technology, flight deck design
objectives and philosophy, a flight deck development -approach,
and the advanced commercial cockpit at an American aircraft
manufacturer. G.R.

A84-41071

DESIGN AND FLIGHT TEST OF ONE-MAN OPERABILITY IN
THE F/A-18 : ;

C. E. ROSENMAYER and M. J. TKACH (McDonneli Douglas Corp.,
St. Louis, MO) IN: Behavioral Objectives in Aviation Automated
Systems Symposium; Proceedings of the Aerospace Congress and
Exposition, Anaheim, CA, October 25-28, 1982 . Warrendale, PA,
Society of Automotive Engineers, Inc., 1982, p. 191-201.

The F/A-18 has the capability to perform a greater variety of
fighter/attack missions than any other single-place aircraft ever
produced. This paper will not address any new discussion of the
‘one vs two' crewmember situation, but only present the human
factors engineering history that produced the current man-machine
interface in the F/A-18. The extensive software capability of the -
airplane has made changes found desirable during flight test
reasonably easy to incorporate into production aircraft. These
changes encompass everything from aircraft handling qualities and
display formats (heads-down and heads-up) to radar and weapons
system operation. Previous aircraft have depended, in varying
degrees, on the unique capabilities of the pilot to compensate for
inherent crew station/weapon system deficiencies. The Hornet,
from its inception, has been designed to help the pilot expand
upon his capabilities - to give him more and better help toward
the ultimate objective of his weapon system. Author

A84-41080

THE IMPACT OF AUTOMATION ON FLIGHT TEST
G. H. LYDDANE (FAA, Washington, DC) IN: Behavioral Objectives
in Aviation Automated Systems Symposium; Proceedings of the
Aerospace Congress and Exposition, Anaheim, CA, October 25-28,
1982 . Warrendale, PA, Society of Automotive Engineers, Inc.,
1982, p. 289-298.

The effect of automation on the FAA certification process is
discussed. The new technology has increased the use of simulation
in the development and certification of products. Examples of
systems presented to the FAA for certification to which automation
has been applied are described, including: Omega/VLF Navigation
Systems, the DC-9-80 Head Up Display and Autoland Program, a
Performance Management System, an Electronic Flight Instrument
System, and an Engine Indicating Caution Warning System. C.D.



A84-41241

EH 101

C. W. HAGUE (Westland Helicopters, Ltd., Yeovil, Somerset,
England) Aerospace (UK) (ISSN 0305-0831), vol. 11, July-Aug.
1984, p. 17-26.

The EH 101 helicopter, powered by three engines rated at
1,725 shaft horsepower, is designed to have a cruise speed of
150 knots, a lift-off weight of 31,500 |b, and an operating altitude
of 3,000 feet. The main rotor blades (which have an increased
chord, a varying sweep back, and a forward extension), the tail
rotor blades, and both hubs are of a composite construction. The
heficopter is equipped with a three-part avionic system including
aircraft management, automatic flight control, and display systems.
The helicopter also incorporates autostabilization, autopilot, and
digital systems. Flight development is based on nine aircraft and
the first flight is scheduled for early 1987. J.P.

AB4-41329#

INDUCED DRAG REDUCTION WITH WING TIP MOUNTED
PROPELLERS

J. L. LOTH and F. LOTH (West Virginia University, Morgantown,
WV) American Institute of Aeronautics and Astronautics, Applied
Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23, 1984. 8
p. refs

(AIAA PAPER 84-2149)

Techniques for converting the rotational kinetic energy in the
wake of propellers to thrust are explored. The targets are the
wingtip vortices which induce a downwash velocity, i.e., drag. It is
suggested that mounting counter-rotating propellers, one to a
wingtip, will transfer the downwash outboard of the wing and induce
an upwash, i.e., lift, in the wing region. The concept has already
been demonstrated by the XV-15 tilt rotor aircraft. The Biot-Savart
law is used to calculate the velocity induced on the bound vortex
by the propeller wake. Analytical comparisons are made of the
inboard and outboard propeller thrust and compared against wind
tunnel data. The induced thrust is shown to be feasible with smalt
propellers with high disk loadings, although consideration of the
weight penalty for added gearboxes and cross-shafting is needed
in design work. M.S.K.

AB4-41335#

DUAL AND SINGLE WING DESIGN INTEGRATION-OPTIMIZED
FOR DECALAGE ANGLE, R(E), AND M(CR)

K. ROKHSAZ and B. P. SELBERG (Missouri-Rolla, University, Rolla,
MO) American Institute of Aeronautics and Astronautics, Applied
Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23, 1984,
11 p. refs

(AIAA PAPER 84-2161)

Dual airfoil general aviation configurations are studied for
medium speed applications with the new MS(1)-0313 airfoil section.
Methods of analysis are discussed and validated through
comparison with available experimental results. It is demonstrated
that with proper selection of gap, stagger, decalage, and mission
requirements total drag can be significantly reduced. Proper
spanwise distribution of decalage is shown to enhance efficiency
while raising the critical Mach number. Also correct choice flight
conditions is shown to result in operation at the proper Reynolds
number, reducing the viscous drag. Comparisons are made between
optimized dual wing configurations and their equivalent single wing
designs. In all cases, dual wing systems are proven superior to
single wing designs. Author

A84-41336#

ON THE AERODYNAMIC OPTIMIZATION OF MINI-RPV AND
SMALL GA AIRCRAFT

F. R. GOLDSCHMIED  American Institute of Aeronautics and
Astronautics, Applied Aerodynamics Conference, 2nd, Seattle, WA,
Aug. 21-23, 1984. 13 p. refs

(AIAA PAPER 84-2163) :

A brief study has been carried out on the adaptation of an
optimized system comprising an axisymmetric body, suction
boundary-layer control and stern jet-propulsion, which was
developed originally for lighter-than-air application, to mini-RPV and
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small GA aircraft by the addition of dynamic wing lift. For mini-RPV,
consideration has been given to fuselage diameters of 20 and 34
in. with a gross weight range from 125 to 300 Ib at the speeds of
100 and 150 Kn. The predicted powers ranged from 2.35 to 16.20
HP. For the GA aircraft, consideration has been given to fuselage
diameters of 45 and 60 in. with a gross weight range from 1400
to 3400 Ib at the speed of 200 mph. The predicted powers ranged
from 60.6 to 132.5 HP. . Author

AB84-41346*# Kentron International, Inc., Hampton, Va.
WING DESIGN WITH ATTAINABLE
CONSIDERATIONS

H. W. CARLSON (Kentron International, Inc., Hampton, VA), B. L.
SHROUT, and C. M. DARDEN (NASA, Langley Research Center,
Hampton, VA) American Institute of Aeronautics and Astronautics,
Applied Aerodynamics Conference, 2nd, Seattle, WA, Aug. 21-23,
1984. 8 p. refs

(AIAA PAPER 84-2194)

A CAD process that includes leading-edge thrust considerations
for wings with high aerodynamic efficiencies is outlined. Rectangular
grids are used for evaluation of both subsonic and supersonic
pressure loadings. Account is taken of the Mach number, Re, the
wing planform, the presence of camber, the airfoil geometry and
the locations and forces induced by shed vortices. Optimization
techniques are applied to the candidate surfaces in order to
consider the attainable thrust. Inclusion of the optimization
techniques permits analyses of mission-adaptive wings and various
flap systems and the elimination of singularities in the flight
envelope. M.S.K.

THRUST

AB4-41352*#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.

ANALYSIS OF AXISYMMETRIC BODY EFFECTS ON ROTOR
AERODYNAMICS USING MODIFIED SLENDER BODY THEORY
G. K. YAMAUCHI and W. JOHNSON (NASA, Ames Research
Center, Moffett Field, CA) American Institute of Aeronautics and
Astronautics, Applied Aerodynamics Conference, 2nd, Seattle, WA,
Aug. 21-23, 1984. 19 p. refs

(AIAA PAPER 84-2204)

A modified slender body theory was used in modelling the
flowfield around an axisymmetric body at zero angle of attack.
The model was defined in an attempt to characterize body-induced
effects on helicopter rotor performance and loading using efficient
computation methods. The streamfunction for an axial source
distribution was applied in the body model, which was then adapted
to the helicopter analysis code (CAMRAD). The body-induced
velocities were calculated for separate locations on the rotor disk.
Three different rotor models in nonuniform inflow with a free wake
geometry were considered. Comparison of predictions with data
on ellipsoidal and axisymmetric bodies showed good agreement
for moderately thick ellipsoidal bodies. Oscillatory blade bending
moments were increased by the presence of the body, but overall
performance impact was negligible. Computational efficiency was
10-20 percent better than with a potential flow panel code.

: M.S.K.

A84-41388

SOVIET HELICOPTERS: DESIGN, DEVELOPMENT AND
TACTICS

J. EVERETT-HEATH London, Jane's Publishing Co., Ltd., 1983,
190 p.

A development history is presented for Soviet rotary wing
aircraft, including autogyros, with attention to their design and
performance characteristics and their overwhelmingly military
categories of employment. This history is dominated by the work
of the design bureaus headed by Mikhail Mil and Nikolai Kamov,
which have respectively produced most of the types employed by
the Soviet Army and Navy. Since these and other design bureaus
are primarily working for the armed forces, designers have
consistently developed equipment that is serviceable during battle
and that can be operated and maintained by officers and soldiers
in the field, at night and in bad weather, ‘with limited technical
skills and repair facilities. Many of these characteristics are useful
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to Aeroflot helicopters operating in the rugged climate and terrain
of the Soviet Union. O.C.

A84-41644

ENHANCEMENT OF THE EFFICIENCY OF THE SOLUTION OF
GEOMETRIC PROBLEMS IN AIRCRAFT DESIGN AND
PRODUCTION [RACIONALIZACE PRACE S GEOMETRII PRI
VYVOJI A VYROBE LETOUNU]

D. SLAVETINSKY  Zpravodaj VZLU (ISSN 0044-5355), no. 1,
1984, p. 11-18. In Czech.

The application of CAD techniques to the solution of geometric
problems in aircraft design is discussed with particular emphasis
on the use of the GL-3 programming system. The main syntactic
features and simple applications of the GL-3 language are
examined, and attention is given to the present status of the
development of geometrical systems. B.J.

A84-41649

SYSTEM FOR THE AUTOMATIC COMPUTATION OF AIRCRAFT
LOADING [SYSTEM AUTOMATIZACE VYPOCTU ZATIZENI
LETOUNU]

R. BOHM  Zpravodaj VZLU (ISSN 0044-5355), no. 1, 1984, p.
41-43. In Czech.

The paper briefly describes the SALVE system for the
computation of aircraft loads. This system, developed and
employed at LET, Uherske Hradiste-Kunovice, is examined with
regard to basic principles, application possibilities, and user
outputs. B.d.

A84-41653 B
SOLUTION TO THE PROBLEM OF THE DYNAMIC RESPONSE
OF A WING BY DIRECT INTEGRATION [RESENI DYNAMIKY
KRIDLA PRIMOU INTEGRACI]
V. BUCHTA Zpravodaj VZLU (ISSN 0044-5355), no. 2, 1984, p.
93-100. In Czech. refs

A method is developed for predicting the dynamic response of
a wing under a vertical symmetrical gust. Finite elements are used
for the discretization of the structure, and the corresponding
ordinary differential equations of motion are obtained. These
equations are solved by explicit single-step time integration, the
Z-transformation being used to transform the results from the time

domain to the*frequency domain. - T BJ.

AB4-41654
THE USE OF COMPUTER TECHNIQUES IN AIRCRAFT TESTING

AT NP LET [VYUZITI VYPOCETNI TECHNIKY PRI ZKOUSKACH.

LETADEL V N.P. LET]
P. FIZEL and V. PACHL Zpravoda| VZLU (ISSN 0044-5355), no.
2, 1984, p. 101-106. In Czech.

The use of computer techniques to prepare aircraft-testing
procedures and to evaluate test results at NP LET is examined.
Particular attention is given to software for the digital measuring
system of the SFIM and Schlumberger firms for data acquisition
and processing. B.J.

A84-41657
THE USE OF COMPUTER TECHNIQUES FOR AIRCRAFT
RELIABILITY ANALYSIS [UPLATNEN! VYPOCETNI TECHNIKY
PRI ANALYZE SPOLEHLIVOSTI LETOUNU]
B. KYSELY Zpravodaj VZLU (ISSN 0044-5355), no. 2, 1984, p.
123-127. In Czech. refs

The application of computer techniques in four areas of aircraft
safety analysis is considered: (1) reliability information systems;
(2) system reliability analysis; (3) system optimization; and (4)
simulation of equipment operation. Also considered is the use of
computer techniques to analyze the reliability of systems
represented by a reliability block diagram. An advantage of the
proposed approach is the possibility of simple and rapid formulation
and solution of ditterent variants of the analyzed system. B.J.

770

AB4-41662
THE VYZLE PROGRAM PACKAGE - CALCULATION OF
AIRCRAFT SERVICE LIFE [SYSTEM PROGRAMU VYZLE -
VYPOCET ZIVOTA LETOUNU]
J. VLACHYNSKY  Zpravodaj VZLU (ISSN 0044-5355), no. 3,
1984, p. 177-181. In Czech. refs

A program package for calculating safe life expectancy of
aircraft components is described. The ASDR program is used to
determine the biparametric distribution according to amplitudes and
mean values on the basis of values of the spectrum of stresses,
forces, or moments in the critical region. The ASUP program adds
to this distribution fatigue damage according to different
siress-number curves, and corrections for mean values and for
the fatigue-test result. The ASBZ program determines the safe
life expectancy. It is noted that the VYZLE package is particularly
effective when operational strain-gage measurements are used as
the input data. B.J.

AB4-41663
CALCULATION OF THE RESPONSE OF AN AIRCRAFT TO THE
FAILURE OF ONE ENGINE DURING THE TAKEOFF RUN
[VYPOCET ODEZVY LETOUNU NA VYSAZENI JEDNE
POHONNE JEDNOTKY PRI ROZJEZDU]
M. PESAK  Zpravodaj VZLU (ISSN 0044-5355), no. 3, 1984, p.
183-189. In Czech. refs

The failure of one engine of a multiengine transport aircraft
during the takeoff run is examined in detail with reference to the
aerodynamic design stage. A method is proposed that includes
the mathematical simulation of aircraft response to the engine
failure as well as of pilot action directed toward restoring full
controllability. It is shown that the preliminary minimum control
speed can be calculated using the simulation results. B.J.

AB4-41697
THE HIGH ACCELERATION COCKPIT (HAC)- A T ECHNOLOGY
BASE OVERVIEW
R. E. VAN PATTEN, T. J. JENNINGS (USAF, Aerospace Medical
Research Laboratory, Wright-Patterson AFB, OH), and M.
MAXWELL (MCM Information Consultants, Dayton, OH) SAFE
Journal, vol. 14, no. 2, 1984, p. 16-21. refs

Because of increasing load factors in high acceleration cockpit
(HAC) aircraft, anti-G suits and anti-G suit valves, and oxygen
systems are some of the pilot acceleration protection equipment
which- require -improvement. Introduction of reclined ‘'seats may
reduce hydrostatic loads on the pilot’s cardiovascular system, and
any proposed cockpit design involving controls, displays,
anthropometry, restraints, and ejection systems should also take
into account the fighter pilot's need for good aftward vision. A
restraint and mobility test fixture (RMTF) has also been suggested
to investigate aspects of seat back angle, advanced restraints,
mobility and vision, and to facilitate pilot torso movements through
the use of a swiveling seat back pan. Centrifuge testing is believed
to be adequate for final design of any given application, taking
into account the aerodynamic characteristics of the vehicle. In
addition to advanced protective systems, other programs may begin
the exploitation of human operator/bioelectronics. However, it may
be important that the exploitation of future technologies assure
the integration of man, machine, and weapon systems. J.P.

AB4-41779#

COMPILATION AND APPLICATION OF A STATE-TIME
SPECTRUM OF AIRCRAFT AMBIENT VIBRATION

Q. GONG (Nanchang Aircraft Manufacturing Co., Nanchang,
People’s Republic of China) Acta Aeronautica et Astronautica
Sinica, vol. 5, March 1984, p. 24-29. In Chinese, with abstract in
English.

This paper puts forward a compiling method of the state-time
spectrum of aircraft ambient vibration. It is based on a great deal
of statistical data taking both flight and ground tests into
comprehensive consideration. Therefore, the state-time spectrum
of aircraft ambient vibration drawn up by this method can give
true expression of the aircraft practice. This method has found
engineering application. Author



AB4-42278

A COMPOSITE ROTOR SHAFT FOR THE CHINOOK

H. FAUST, J. MACK (Boeing Verto! Co., Phitadelphia, PA), and B.
SPENCER (Brunswick Corp., Defense Div., Lincoln, NE) American
Helicopter Society, Journal (ISSN 0002-8711), vol. 29, July 1984,
p. 54-58.

The aft rotor shaft whose design, testing and fabrication process
is discussed, represents a noteworthy composite material
application in a primary load path element that is subjected to
fatigue. A glass and graphite filament-winding process was
employed which involved both 90-deg and helica! filament
geometries, since analysis has shown that interlaminar stresses
otherwise developed between the bending, or zero-deg, and shear,
or + or - 45 deg plies, are kept to a minimum by dispersing the
zero-deg fibers. A 200-percent increase in service life and a
20-percent weight reduction have been obtained. O.C.

AB4-42348"#  National Aeronautics and Space Administration.
Flight Research Center, Edwards, Calif.

SIMULATOR EVALUATION OF A REMOTELY PILOTED
VEHICLE LATERAL LANDING TASK USING A VISUAL
DISPLAY

S. K. SARRAFIAN (NASA, Flight Research Center, Edwards, CA)
IN: Atmospheric Flight Mechanics Conference, Seattle, WA, August
'21-23, 1984, Technical Papers . New York, American Institute of
Aeronautics and Astronautics, 1984, p. 218-230. refs

(AIAA PAPER 84-2095)

A simulator evaluation of a remotely piloted research vehicle
was conducted at NASA Ames Research Center's Dryden Flight
Research Facility to determine the utility of a visual display when
studying the influence of changes in the lateral-stick gearing gains
during landing approaches. The test vehicle used in this study
was a highly maneuverable aircraft technology (HIMAT) aircraft,
which is a 0.44-scale version of an envisioned small, single-seat
fighter airplane. Handling qualities ratings and comments obtained
from pilots using a simulated visual display of a runway scene
and a simulated instrument landing system (ILS) display were
compared with the resuits of actual flight tests. The visual display
was found to provide an adequate representation of the test vehicle
in a visual landing approach, and it improved the roll response
cues provided to the pilot. The handling qualities ratings and
comments for flight and simulation visual landing approaches
correlated well. The ILS simulation results showed reduced
correlation compared with the flight results for ILS approaches.
Handling qualities criteria for remotely piloted research vehicles
are also discussed in this paper. Author

AB84-42366" #
Blacksburg.
CLASSICAL AND
OPTIMIZATION

E. M. CLIFF, H. J. KELLEY (Virginia Polytechnik Institute and State
University, Blacksburg, VA), and K. D. BILIMORIA IN: Atmospheric
Flight Mechanics Conference, Seattle, WA, August 21-23, 1984,
Technical Papers . New York, American Institute of Aeronautics
and Astronautics, 1984, p. 424-433. refs

(Contract NAG1-203)

(AIAA PAPER 84-2125)

Cruise-dash flight performance is analyzed in the context of
singular perturbations. Attention is given to the problem of
determining an atmospheric flight path between given end points
which minimizes a linear combination of time and fuel. It is shown
that nonconvexity in the fuel-flow vs. airspeed graph has important
consequences in optimum-cruise problems with time restrictions.
Certain velocity regions are nonoptimal for cruise-dash and optimal
cruise-dash sometimes requires time-shared operation between two
altitude-airspeed points. Calculations are presented illustrating the
occurrence of time-shared operation between two altitude-airspeed
combinations for optimal cruise-dash. B.J.

Virginia Polytechnic Inst. and State Univ,,

NEO-CLASSICAL CRUISE-DASH
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A84-42370#

AN ALTERNATE AIRCRAFT TAKEOFF SYSTEM FOR TACTICAL
AIRCRAFT

A. B. CLARK, Il (USAF, Flight Dynamics Laboratory,
Wright-Patterson AFB, OH)  IN: Atmospheric Flight Mechanics
Conference, Seattle, WA, August 21-23, 1984, Technical Papers .
New York, American Institute of Aeronautics and Astronautics,
1984, p. 458-464. refs

(AIAA PAPER 84-2130)

Ten percent models of a tri-cell plenum air cushion launcher
vehicle and an F-4E were tested together in a subsonic, surface
effects wind tunnel to obtain aerodynamic force and moment data.
This data was used as input into a dynamics simulation computer
model to evaluate the stability characteristics of a simulated launch
of an F-4E from an air cushion vehicle. Results of the wind tunnel
tests indicated a high aerodynamic lift coefficient of 0.7 measured
for the launcher. Significant aerodynamic interference of the F-4E
on the launcher was also measured for high aircraft angles of
attack. Results of the stability analysis indicated stable performance
of the launcher/aircraft combination from zero speed to aircraft
rotation speed. Major results of the wind tunnel tests and the
subsequent stability analysis are presented. Author

AB4-42371#

MISSION  ADAPTIVE WING ADVANCED RESEARCH
CONCEPTS

R. W. DECAMP (USAF, Wright-Patterson AFB, OH) and R. HARDY
(Boeing Co., Seattle, WA) IN: Atmospheric Flight Mechanics
Conference, Seattle, WA, August 21-23, 1984, Technical Papers .
New York, American Institute of Aeronautics and Astronautics,
1984, p. 465-470.

(AIAA PAPER 84-2088)

The Mission Adaptive Wing research program is developing a
smooth variable camber wing controlled by a dual digital fly-by-wire
system. The camber is changed by bending the leading and trailing
edges of the wing by internal hydraulic-actuated mechanisms, and
the resulting lift/drag polar is a composite polar determined by
aerodynamic characteristics of many individua! fixed geometry wing
cross-sections. The resulting performance improvement is
considerable if the aircraft has to fly at several different lift
coefficients. The improvement in L/D ratio for the AFTI/F-lll is
illustrated as compared to an aircraft with the TACT wing
flight-tested in 1975. The various automatic modes are examined,
including maneuver camber control, cruise camber control,
maneuver enhancement/gust alleviation, and maneuver load
control. B.J.

AB4-42569

THE AEROELASTIC WING - IMPROVED PERFORMANCE
THROUGH USE OF ANISOTROPIC MATERIALS [DER
AEROELASTISCHE FLUEGEL - LEISTUNGSGEWINN DURCH

'EINSATZ ANISOTROPER WERKSTOFFE]

M. PIENING (Deutsche Forschungs- und Versuchsanstalt fuer Luft-
und Raumfahrt, Institut fuer Strukturmechanik, Brunswick, West
Germany) DFVLR-Nachrichten (ISSN 0011-4901), vol. 42, June
1984, p. 10-13. In German.

The use of anisotropic materials to exploit the aerodynamic
advantages of forward-swept wings (FSW) and other advanced
designs is discussed. A simplified torsion-beam model of the
anisotropic wing is developed, the advantages of the FSW and
the difficulties involved in realizing it are examined, and the use
of aerodynamic tailoring techniques to determine the direction and
thickness of composite laminates needed to achieve the required
degree of bending-torsion coupling is illustrated graphically. Current
work at the DFVLR Institut fuer Strukturmechanik is focused on
the development of a multiple-shooting program to compute the
properties of wings of arbitrary geometry and loading conditions.

T.K.
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N84-28775*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
AEROSPACE ENGINEERING DESIGN BY SYSTEMATIC
DECOMPOSITION AND MULTILEVEL OPTIMIZATION
J. SOBIESZCZANSKI-SOBIESKI, J. F. M. BARTHELEMY (Virginia
Pofytechnic Inst. and State Univ.), and G. L. GILES Jun. 1984
15 p refss Proposed for presentation at the 14th Congr. of the
International Council of the Aeronautical “Sciences (ICAS),
Toulouse, 10-14 Sep. 1984
(NASA-TM-85823; NAS 1.15:85823) Avail: NTIS HC A02/MF
AO1 CSCL 01C

A method for systematic analysis and optimization of large
engineering systems, by decomposition of a large task into a set
of smaller subtasks that is solved concurrently is described. The
subtasks may be arranged in hierarchical levels. Analyses are
carried out in each subtask using inputs received from other
subtasks, and are followed by optimizations carried out from the
bottom up. Each optimization at the lower levels is augmented by
analysis of its sensitivity to the inputs received from other subtasks
to account for the couplings among the subtasks in a format
manner. The analysis and optimization operations alternate
iteratively until they converge to a system .design whose
performance is maximized with all constraints satisfied. The method,
which is still under development, is tentatively validated by test
cases in structural applications and an aircraft configuration
optimization. Author

N84-28776"# Boeing Commercial Airplane Co., Seattle, Wash.
DEVELOPMENT OF INTEGRATED PROGRAMS FOR
AEROSPACE-VECHICLE DESIGN (IPAD). IPAD USER
REQUIREMENTS: IMPLEMENTATION (FIRST-LEVEL IPAD)
12 Mar. 1980 100 p refs
(Contract NAS1-14700)
(NASA-CR-162713; NAS 1.26:162713; D6-IPAD-70016-D-1)
Avail: NTIS HC A05/MF AO1 CSCL 01C

The requirements implementation strategy for first level
development of the Integrated Programs for Aerospace Vehicle
Design (IPAD) computing system is presented. The capabilities of
first level IPAD are sufficient to demonstrated management of
engineering data on two computers (CDC CYBER 170/720 and
DEC VAX 11/780 computers) usnng the IPAD system in a distributed
network- environment.- e e R

N84-28777*# Boeing Commercial Airplane Co., Seattie, Wash.
NACELLE AERODYNAMIC AND INERTIAL LOADS (NAIL)
PROJECT Summary Report, Oct. 1979 - Aug. 1981-
Washington NASA Jun. 1982 26 p refs
(Contract NAS1-15325)
(NASA-CR-3585; NAS 1.26:3585; D6-51141) Avail: NTIS HC
AO3/MF A01 CSCL 01C

Inlet airloads were measured by integration of pressures
recorded at 252 locations on the right hand inboard (JT9D-7A)
nacelle of the Boeing 747 aircraft. Pressures were recorded at 45
locations on the right hand outboard nacelle for comparison. Inertial
loads were measured on both nacelles using accelerometers and
rate gyros. Flight conditions included takeoffs at several gross
weights, high g turns, and a simulated acceptance flight. Airloads
at takeoff rotation were found to be larger than at any other
normal service condition because of the combined effects of high
angle of attack and high engine airflow. Inertial loads were smaller
than previous estimates had indicated. A procedure is given for
estimating inlet airloads at low speeds and high angles of attack
for any underwing high bypass ratio turbofan installation
approximately resembling the one tested. Flight procedure
modifications are suggested that may result in better fuel economy
retention in service. Pressures were recorded on the core cowls
and pylons of both engine -installations and on adjacent wing
surfaces for use in development of computer codes for analysis
of installed propulsion system aerodynamic drag interference
effects. ARH.
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N84-28778*# Boeing Commercial Airplane Co., Seattle, Wash.
Preliminary Design Dept.
AIRCRAFT SURFACE COATINGS Final Contractor Report, Jan.
1980 - Feb. 1982
Jun. 1982 164 p refs
(Contract NAS1-15325)
(NASA-CR-165928; NAS 1.26:165928; D-49355) Avail: NTIS
HC A08/MF AO1 CSCL 01C

Liquid, spray on elastomeric polyurethanes are selected and
investigated as best candidates for aircraft external protective
coatings. Flight tests are conducted to measure drag effects of
these coatings compared to paints and a bare metal surface. The
durability of two elastometric polyurethanes are assessed in airline
flight service evaluations. Laboratory tests are performed to
determine corrosion protection properties, compatibility with aircraft
thermal anti-icing systems, the effect of coating thickness on
erosion durability, and the erosion characteristics of composite
leading edges-bare and coated. A cost and benefits assessment
is made to determine the economic value of various coating
configurations to the airlines. M.A.C.

N84-28779*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
AN EXPERIMENTAL AND THEORETICAL ANALYSIS OF THE
AERODYNAMIC CHARACTERISTICS OF A BIPLANE-WINGLET
CONFIGURATION M.D. Thesis
P.D. GALL Jun. 1984 97 p refs
(NASA-TM-85815; NAS 1.15:85815) Avail: NTIS HC A05/MF
A01 CSCL 01C

Improving the aerodynamic characteristics of an airplane with
respect to maximizing lift and minimizing induced and parasite
drag are of primary importance in designing lighter, faster, and
more efficient aircraft. Previous research has shown that a properly
designed biplane wing system can perform superiorly to an
equivalent monoplane system with regard to maximizing the
lift-to-drag ratio and efficiency factor. Biplanes offer several
potential advantages over equivalent monoplanes, such as a
60-percent reduction in weight, greater structural integrity, and
increased roli response. The purpose of this research is to examine,
both theoretically and experimentally, the possibility of further

~-improving - the - ~aerodynamic .- characteristics- - of---the .. biplanes

configuration by adding winglets. Theoretical predictions were
carried out utilizing vortex-lattice theory, which is a numerical
method based on potential flow theory. Experimental data were
obtained by testing a model in the Pennsylvania State University’s
subsonic wind tunnel at a Reynolds number of 510,000. The results
showed that the addition of winglets improved the performance of
the biplane with respect to increasing the lift-curve slope, increasing
the maximum lift coefficient, increasing the efficiency factor, and
decreasing the induced drag. A listing of the program is included
in the Appendix. Author

N84-28780*#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
IMPROVING THE EFFICIENCY OF SMALLER TRANSPORT
AIRCRAFT
R.T. JONES Jul. 1984 10 p refs
(NASA-TM-85992; A-9831; NAS 1.15:85992) Avail: NTIS HC
AO02/MF A01 CSCL 01C

Considered apart from its propulsive system the high altitude
airplane itself adapted to higher flight altitudes than those in current
use. Scaling on the assumption of constant aircraft density indicates
that this conclusion applies most importantly to smaller transport
aircraft. Climb to 60,000 ft could save time and energy for trips
as short as 500 miles. A discussion of the effect of winglets on
aircraft efficiency is presented. A 10% reduction of induced drag
below that of a comparable elliptic wing can be achieved either
by horizontal or vertical wing tip extensions. B.G.



N84-28781# Air Force Flight Test Center, Edwards AFB, Calif.
STORES WEIGHT AND INERTIA SYSTEM UPDATE: CABLE
ATTACHMENT REDESIGN, FLEXIBLE LENGTH PARAMETER
CALIBRATION, DATA SHEET REVISION Final Report, Oct. 1983
- Feb. 1984
K. J. WONG Feb. 1984 24 p
(AD-A141087; AFFTC-TIM-84-1) Avail: NTIS HC A02/MF A01
CSCL 01C

This memo describes several changes implemented to the SWIS
facility since publication of AFFTC-TIM-77-1. This includes a
redesign of the cable attachments, a new length calibration method
resulting in a figure of 177.1 in, and a proposed data recording
sheet. Examples are presented to aid the user in operational and
calibration data reduction. Author (GRA)

N84-28782#  Naval Ship Research and Development Center,
Bethesda, Md. Aviation and Surface Effects Dept.
A MODEL OF ROTOR BLADE FIRST NATURAL FLAPPING
RESPONSE FOR UP TO THREE/REV EXCITATIONS Final
Report
J. B. WILKERSON Dec. 1983 26 p
(Contract ARPA ORDER 4238) :
(AD-A141725; DTNSRDC/ASED-83/09) Avail: NTIS HC
AO03/MF A01 CSCL 01C

Thus far, all performance calculations for the X-Wing vertical
takeoff concept have used a rigid, nonflapping blade analysis. At
this stage in the concept development, the flapping degree of
freedom should be included for increased accuracy. Thus, a
relatively simple set of equations is developed to relate rotor blade
aerodynamic moments and blade flapping response which provides
rapid evaluation of the blade dynamics and the resulting changes
in aerodynamic loading. The relationships between the aerodynamic
hinge members and the blade response are derived for the first
three harmonics of flapping. Changes in flap damping due to
flapping response are accounted for in the equations, which are
solved using standard matrix algebra. The equations are validated
by comparison with a more sophisticated analytical technique. A
case is examined for the critical conversion advance ratio, and
the first-order dynamic response is shown for a range of blade
natural frequencies. It is shown that a blade natural frequency
higher than 2-per-day is desired. Author (GRA)

N84-28783# Air Force Wright Aeronautical Labs.,
Wright-Patterson AFB, Ohio.
ACTIVE SUPPRESSION OF AEROELASTIC INSTABILITIES FOR
FORWARD SWEPT WINGS Final Report, Jan. 1982 - Dec.
1983
T. E. NOLL, F. E. EASTEP, and R. A. CALICO Dec. 1983 170
p Previously announced in IAA as A84-24106
(Contract AF PROJ. 2401) :
(AD-A141739; AFWAL-TR-84-3002) Avail: NTIS HC A08/MF
A0O1 CSCL 01A

Analytical studies are conducted to investigate the potential of
using active feedback control systems for preventing multiple
aeroelastic instabilities (in close proximity) from occurring within
the flight envelope of an advanced forward swept wing aircraft.
With the addition of wing mounted external stores, the classical
bending/torsion flutter instability is driven to lower airspeeds into
the vicinity of the aergelastic instabilities more commonly
associated with a forward swept wing (divergence or body freedom
flutter). For these studies a typical forward swept wing configuration,
adversely mass ballasted to create the dynamic characteristics
similar to those caused by adding external stores, is investigated.
The goal of this study is to establish concept feasibility so that
the technology can be considered for future aircraft application
during a design as an alternative or option for preventing aeroelastic
instabilities. Analyses are conducted to design active systems for
the forward swept wing, cantilevered, free in rigid pitch only, and
free in rigid pitch and plunge. They are designed such that both
aeroelastic instabilities are suppressed simultaneously to a velocity
20 percent above the unaugmented bending torsion flutter speed
with gain margins of at least + or - 6db at this speed conditions.
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Obtaining large phase margins is also taken into consideration

during the design analyses. GRA

N84-28784# Naval Postgraduate School, Monterey, Calif.
THE EFFECT OF COMPONENT REDUNDANCY UPON
AIRCRAFT COMBAT SURVIVABILITY M.S. Thesis
A. J. KANGALOS Dec. 1983 63 p
(AD-A141815) Avail: NTIS HC A04/MF A01 CSCL 01C
Aircraft combat survivability has developed into a discipline of
its own. This thesis presents a brief overview of the two integral
parts of survivability, susceptibility and vuinerability. It examines
the probability of an aircraft being kilied given a single shot fired
by the enemy. It further examines the redundancy of critical
components and the effect redundancy has on the probability of
kill of the aircraft. Several numerical examples are given. The
thesis also examines the Antiaircraft Artillery Simulation Computer .
Program, and the modifications required in order to introduce
component redundancy into it are developed. GRA

N84-28785+# Garrett Corp., Los Angeles, Calif. Airesearch
Manufacturing Div.
AIRCRAFT FUEL TANK INERTING SYSTEM Final Report, 8
May 1978 - 30 Jul. 1983 -
R. L. JOHNSON and J. B. GILLERMAN  Wright-Patterson AFB,
Ohio AFWAL Jul. 1983 267 p
(Contract F33615-77-C-2023; AF PROJ. 2348)
(AD-A141863; AFWAL-TR-82-2115) Avail: NTIS HC A12/MF
A01 CSCL 01C

The program successfully demonstrated the feasibility of using
permeable-membrane, hollow fibers to generate an inert gas to
protect the aircraft fuel system against fire and explosion induced
by natural sources or combat. The initial contract requirements
included a flight demonstration of an onboard inert gas generator
system (OBIGGS) using an Air Force KC-135A aircraft. The design
of an inert gas generator (IGG) is highly dependent on the flight
profile, engine characteristics, and fuel system designs. Mission
analysis translated these parameters into an 8 Ib/min inert gas
generator that produced less than 9-percent oxygen. A life-cycle
cost (LCC) analysis compared the state-of-the-art liquid nitrogen
(LN2) system utilized on the C-5A aircraft against the IGG system
designed for the KC-135A. Results showed the IGG system reduced
LCC by 60 percent. Further, the IGG system eliminates the logistic
constraints imposed by the use of LN2, thus allowing unrestricted
deployment of the aircraft. A second LCC analysis was conducted
in which the permeable-membrane system was compared against
the blue foam design used on the C-130 aircraft. The LCC analysis
shows great advantage for OBIGGS over blue foam. The externally
pressurized polymethylene hollow fiber bundles are expected to
exceed the 20-year life expectancy of the aircraft. GRA

N84-29863"#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
FLIGHT CHARACTERISTICS OF A MANNED, LOW-SPEED,
CONTROLLED DEEP STALL VEHICLE Final Report
A. G. SIM Aug. 1984 10 p refs Presented at the AlAA
Atmospheric Flight Mech. Conf., Seattle, 21-23 Aug. 1984
(NASA-TM-86041; H-1242; NAS 1.15:86041) Avail: NTIS HC
AQ2/MF A0O1 CSCL 01C

A successful manned, low speed, controlled deep stall flight
research program was conducted at NASA Ames Research
Center's Dryden Flight Research Facility. Piloting techniques were
established that enabled the pilot to attain and stabilize on an
angle of attack in the 30 deg to 72 deg range. A flight determined
aerodynamic data base was established for angles of attack as
high as 72 deg. Poor lateral directional flying qualities were
encountered at angles of attack above 60 deg. Insight into the
high angle of attack iateral directional dynamiics was gained through
a basic root locus analysis. Author
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N84-29864"#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

FIELD REPAIR OF AM-16 HELICOPTER WINDOW CUTTING
ASSEMBLIES

L. J. BEMENT May 1984 24 p

(NASA-TM-85831; NAS 1.15:85831) Avail: NTIS HC A02/MF
A01 CSCE 01C )

The U.S. Army uses explosively actuated window cutting
assemblies to provide emergency crew ground egress. Gaps
between the system’s explosive cords and acrylic windows caused
a concern about functional reliability for a fleet of several hundred
aircraft. A field repair method, using room temperature vulcanizing
silicone compound (RTV), was developed and demonstrated to fill
gaps as large as 0.250 inch.

N84-29865# General Dynamics Corp., Fort Worth, Tex.
DURABILITY METHODS DEVELOPMENT, VOLUME 7 Final
Report, Jun. 1979 - Jan. 1984
S. D. MANNING, S. M. SPEAKER, D. E. GORDON, J. N. YANG
(George Washington Univ., Washington, D.C.), and M. SHINOZUKA
(Modern Analysis, Inc., Ridgewood, N.J.) Wright-Patterson AFB,
Ohio AFFDL Jan. 1984 222 p
(Contract F33615-77-C-3123)
(AD-A142400; AFFDL-TR-79-3118-VOL-7) Avail: NTIS HC
A10/MF A01 CSCL 20K

A statistically-based durability analysis methodology is
evaluated, refined and demonstrated in this report for advanced
metallic airfframes. This methodology can be used to: (1) analytically
assure the U.S. Air Force’s durability design requirements, (2)

evaluate durability design tradeoffs, and (3) -evaluate structural-

maintenance requirements and user options affecting life-cycle
costs. The methodology accounts for initial fatigue quality, crack
growth accumulation in a population of structural details, load
spectra and structural properties. Analytical procedures and
guidelines are developed and described for-quantifying the extent
of damage due to fatigue cracking in structural details as a function
of service time and design variables. An initial fatigue quality model
is described and discussed. This model is based on the
time-to-crack-initiation (TTCl) and the equivalent initial flaw size
(EIFS) concepts and a deterministic crack growth power law. An

experimental_test program-and.the resulting fractographic data for - -

cracks in clearance-fit fastener holes are described and
discussed. GRA

N84-29866# General Dynamics Corp., Fort Worth, Tex.

USAF DURABILITY DESIGN HANDBOOK: GUIDELINES FOR
THE ANALYSIS AND DESIGN OF DURABLE AIRCRAFT
STRUCTURES Final Report, Jul. 1981 - Jan. 1984

S. D. MANNING, J. N. YANG (George Washington Univ.,
Washington, D.C.), and M. SHINOZUKA (Modern Analysis, Inc.,
Ridgewood, N.J.)  Wright-Patterson AFB, Ohioc AFWAL Jan.
1984 212 p

(Contract F33615-77-C-3123)

(AD-A142424; AFWAL-TR-83-3027) Avail: NTIS HC A10/MF
AO1 CSCL 01C )

This is the first edition of the Durability Design Handbook.
Objectives of the handbook are: (1) summarize and interpret the
essential U.S. Air Force Durability Design requirements for metallic
airframes, (2) provide durability analysis criteria for economic life
and durability critical parts, (3) provide state-of-the-art durability
analysis concepts and methods for quantifying the extent of
damage for a population of details (e.g., fastener holes, fillets,
cutouts, lugs, etc.) as a function of time, and (4) provide guidelines
and design data for implementing the durability methodology and
for assisting contractor and USAF personnel in complying_ with
the intent of the durability specifications for metallic airframes.
This document, loosely called a Handbook, provides guidelines,
concepts, analytical tools and the framework for incorporating future
durability methodology advancements and design data. GRA
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N84-29867# Air Force Systems Command, Eglin AFB, Fla.
WEAPONS FILE
L. DEIBLER and L. ROESLER 1984 96 p
AD-A126656
(AD-A142508; AD-E800952) Avail: NTIS HC A05/MF AO1
CSCL 15C

This Weapons File has been prepared by AD/XRP to provide
unclassified technical data on air launched weapons and munitions.
The file is broken into four major categories: Air-to-Air Missiles,
Guided Weapons, Unguided Weapons and Submunitions. A more
detailed classified Weapons Catalogue is also available which
provides performance data. The data under AIRCRAFT indicates
a typical loadout as configured for the Nonnuclear Armament Plan
(NAP). This file has been computerized for easy updating and it is
our intent to expand and update this file on an annual basis;
therefore, your comments on improvements would be appreciated,
and should be directed to Mr. Larry Roesler or Mr. Lynn Deibler,
AD/XRPT, Eglin AFB, FL 32542. GRA

Supersedes

N84-29868# Simula, Inc., Tempe, Ariz.

DESIGN AND DEVELOPMENT OF AN AUTOMATICALLY
CONTROLLED VARIABLE-LOAD ENERGY ABSORBER Final
Report

J. C. WARRICK and J. W. COLTMAN Mar. 1984 71 p
(Contract N62269-82-C-0254)

(AD-A142683; TR-83-423; NADC-82025-60) Avail: NTIS HC
AO4/MF AO1 CSCL 01C

- The feasibility of .an -automatically controlled vanable-load
hydraulic energy absorber for use in crashworthy seating systems
was investigated. In contrast to other systems, this model contained
an acceleration-sensing device capable of automatic control to
compensate for difference in occupant weight. A series of dynamic
crash tests were performed in which the hardware successfully
decelerated weights representing those of the 5th- through
95th-percentile occupants to a predetermined constant
acceleration. The system was also prepared to a previously
developed variable-load energy absorber system in terms of size,
weight, cost, reliability, and accuracy. The program concluded that

the automatically controlled variable-load. energy -absorber is. ..

capable of providing a predetermined constant deceleration, but
recommends further testing with human surrogates to verify the
capability of properly protecting human occupants from spinal
injury. GRA

N84-29869# National Aerospace Lab., Amsterdam (Netherlands).
Flight Div.
IMPROVED PILOT MODEL FOR APPLICATION TO A
COMPUTER FLIGHT TESTING PROGRAM FOR HELICOPTERS
H. HAVERDINGS 26 Aug. 1983 31 p refs Presented at 9th
European Rotorcraft Forum, Stress, ltaly, 13-15 Sep. 1983
Sponsored by Royal Netherlands Air Force Directorate of Material
Air
(NLR-MP-83052-U) Avail: NTIS HC A03/MF AO1

A computer flight testing program for evaluation of helicopter
dynamics and handling and control qualities was developed. A
control model to fly the mathematical helicopter model was
designed for maneuvering flight. The model was refined to improve
controllability so as to be able to keep state variable deviations
small during a maneuver. This required augmentation of the cost
function (to be optimized) by specifying weighting terms on control
rate and on the control and the state as well. Terminal conditions
have to be met approximately, rather than exactly, so as to eliminate
the problem of the pilot’s feedback gains becoming infinitely large.
Results of an application for a landing flare with an S-61 class
helicopter are shown. Author (ESA)
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AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

A84-40134
DATA-MEASURING SYSTEMS FOR FLIGHT TESTING OF FIXED
WING AND ROTARY WING AIRCRAFT

[INFORMATSIONNO-IZMERITEL'NYE SISTEMY DLIA LETNYKH
ISPYTANII SAMOLETOVY | VERTOLETOV]
A. M. ZNAMENSKAIA, P. S. LIMAR, and V. P. SHVEDOV Moscow,
Izdatel’stvo Mashinostroenie, 1984, 152 p. In Russian. refs
Several systems and methods of measuring aircraft performance
in flight tests are described. Attention is given to systems which
monitor several physical parameters of aircraft performance
including altitude, airspeed, internal pressure, temperature,
vibration, stability, angle of attack and meteorological conditions.
General principles of instrument design, and the basic
characteristics of measurement information systems are also
described. The range of error of several instrument systems is
discussed. LH.

AB4-40393
A 60 GHZ OBSTRUCTION WARNING RADAR FOR
HELICOPTERS [EIN 60 GHZ HINDERNISWARNRADAR FUER
HUBSCHRAUBER]
H-G. WIPPICH, H. MEINEL, and W. FRANK (Telefunken AG, Ulm,
West Germany) IN: Radar technology 1983; Symposium, 5th,
Munich, West Germany, November 8-10, 1983, Reports
Duesseldorf, West Germany, Deutsche Geselischaft fuer Ortung
und Navigation, 1983, p. 32.1-32.21. In German. refs

It is pointed out that the helicopter becomes increasingly
important as a flexible means of transportation. However, accidents
have occurred repeatedly in cases involving the employment of
the helicopter in difficult missions at low flight altitudes. The most
frequent cause of the accidents is a collision with obstacles, in
particular with high-voltage lines and cableways. This situation
provided the motivation for the development of a 60 GHz pulse
radar for overhead wire detection. Compared to other means for
the detection of obstructions, such as high-voltage lines, the
employment of radar has a number of advantages. Attention is
given to the reasons for the selection of the considered frequency
range, system considerations, the system concepts, aspects of
signal evaluation, the provided display, the subsystems of the
collision warning radar, and field measurements. G.R.

AB4-40869
LASER ACCELEROMETERS IN AERIAL GRAVIMETRY
SYSTEMS (LAZERNYlI AKSELEROMETR AVIATSIONNOI
GRAVIMETRICHESKOI SISTEMY]
E. N. BEZVESILNAIA (Kievskii Politekhnicheskii Institut, Kiev,
Ukrainian SSR)  Kvantovaia Elektronika (ISSN 0368-7155), no.
26, 1984, p. 38-45. In Russian. refs

The feasibility of using laser accelerometers as gravimeters in
aerial gravimetry systems is demonstrated. The corresponding
equations of motion are obtained, and block diagrams of the
principal components of a gravimetry system are presented. A
comparative analysis is made of the performance of several aerial
gravimetry systems developed in the Soviet Union and the USA.

V.L

AB4-41061
ADVANCED TECHNOLOGY IN THE FLIGHT STATION
M. F. LEFFLER (Lockheed-California Co., Burbank, CA) IN:
Behavioral Objectives in Aviation Automated Systems Symposium;
Proceedings of the Aerospace Congress and Exposition, Anaheim,
CA, October 25-28, 1982 . Warrendale, PA, Society of Automotive
Engineers, Inc., 1982, p. 97-101.

Lockheed is currently involved in research and development
efforts aimed at applying new concepts to the flight station. TriStar
One, Lockheed's flight test L-1011, is flying a trial installation of

06 AIRCRAFT INSTRUMENTATION

color electronic displays on a portion of its instrument panel.
Modifications made to the L-1011 Flight Management System
control the arrival of the aircraft at its destination to an exact
time. This presentation describes the evolutionary process that
has led to the development of airborne digital systems and the
integration of new emerging technologies such as color electronic
displays into the cockpit. Development of these and other concepts
will provide payoffs in the areas of flight safety, fuel conservation,
and improved terminal area operations. Author

AB4-41063

ADVANCEMENTS IN CONTROL/DISPLAY SYSTEMS FOR
ARMY HELICOPTERS

F. J. BICK (U.S. Army, Washington, DC) IN: Behavioral Objectives
in Aviation Automated Systems Symposium; Proceedings of the
Aerospace Congress and Exposition, Anaheim, CA, October 25-28,
1982 . Warrendale, PA, Society of Automotive Engineers, Inc.,
1982, p. 127-132.

Design strategies for improving Army helicopter crew stations
are discussed. The improvements will be incorporated into the
next generation of Army scout/observation helicopters as part of
the Army Helicopter Improvement Program (AH!P). Specific crew
station design innovations are discussed in detail and some areas
for future research in improving helicopter control/display systems
are identified. Among the improvements discussed are:
multifunction integrated displays, data entry keyboards, redundant
mission computers, and symbol generators. The integrated
functions of these systems are: communication control and display;
radar altitude; navigation; air data; stabilty and control
augmentation; fault detection and location; caution/warning and
advisory displays; engine condition monitoring; and mast mounted
sight (MMS) sensor control and display. Diagrams of a few sample
systems are provided. ILH.

AB4-41065

DIGITAL MOVING MAP DISPLAY

D. DEMYER (Lear Siegler, Inc., Instrument Div., Grand Rapids,
MI)  IN: Behavioral Objectives in Aviation Automated Systems
Symposium; Proceedings of the Aerospace Congress and
Exposition, Anaheim, CA, October 25-28, 1982 . Warrendale, PA,
Society of Automotive Engineers, Inc., 1982, p. 143-150.

Results of studies of the feasibility of designing a Digital Moving
Map Display for aircraft cockpits are presented. The work was
done under the sponsorship of the USAF Flight Dynamics
Laboratory and was intended to evaluate the effects of color,
declutter, scaling (zoom), map orientation (north-up and track-up),
and to quantify the digital storage and processing requirements of
such a system. It is found that the system could provide highly
detailed images at very low processing times (100 nanoseconds
per pixel) and that this falls within the state-of-the-art. 1.H.

AB4-41068

AUTOMATION OF THE FLIGHT PATH - THE DISPLAY
REQUIRED

J. G. OLIVER, M. R. HOAGLAND, and G. J. TERHUNE (Air Line
Pilots Association- International, Washington, DC) IN: Behavioral
Objectives in  Aviation Automated Systems Symposium;
Proceedings of the Aerospace Congress and Exposition, Anaheim,
CA, October 25-28, 1982 . Warrendale, PA, Society of Automotive
Engineers, Inc., 1982, p. 165-168.

Basic requirements for an instrument display for monitoring a
CAT llib automatic approach, landing, and rollout are presented.
The increasing sophistication of autopilot machines has caused
concern over the role of the pilot in performing difficult flight
procedures. Without adequate information, it has become ditficuit
for pilots to decide when it is necessary to take over manual
control of the aircraft. The head-up display system described would
provide the pilot with constantly updated information on position,
vector, and energy status of the aircraft as it begins an approach,
landing, or rollout in conditions of poor visibility. It is expected
that the recommendations of ALPA pilots will be incorporated into
the design of flight deck displays on commercial aircraft in the
future. L.H.
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A84-41069
COLOR CRT DISPLAYS - A NEW STANDARD FOR FLIGHT
INSTRUMENTATION?
D. W. ISTWAN (Air Line Pilots Association International,
Washington, DC) IN: Behavioral Objectives in Aviation Automated
Systems Symposium; Proceedings of the Aerospace Congress and
Exposition; Anaheim, CA, October 25-28, 1982 . Warrendale, PA,
Society of Automotive Engineers, Inc., 1982, p. 169-181. refs

Performance specifications for aircraft instruments with CRT
displays are discussed, with emphasis on human factors and
cockpit environment requirements. It is shown that the complexity
of cockpit requirements can result in the development of hardware
with specifications derived from a deficient human factors data
base. The consequences of such a situation can be severe,
including inadequate performance under demanding environmental
conditions, increased costs, and reduced life penalties. It is pointed
out that dependence on CRT technology for information critical to
flight safety should be tempered with redundant conventional
instrumentation until performance standardization is achieved.

LH.

N84-28786#  Air Force Inst. of Tech., Wright-Patterson AFB,
Ohio. Schoo! of Engineering.
DIGITAL MULTIVARIABLE TRACKER CONTROL LAWS FOR
THE KC-135A M.S. Thesis
W. J. LOCKEN Dec. 1983 250 p
(AD-A141118; AFIT/GE/EE/83D-40) Avail: NTIS HC A11/MF
AO01 CSCL 01D

Muttivariable design technique, developed by Prof. Brian Porter
of the Univ. of Salford, England, are used to develop digital control
laws for the KC-135A. Control laws are developed for each of
three diverse flight conditions. MULTI, a computer program used
in the design, is modified to account for computational time delay.
The effects of a computational time delay on the controllers
developed are presented. The controllers developed, using these
techniques, use output feedback with proportional plus integral
control. Because of the structure of the system, measurement
variables, in addition to the outputs, are necessary. A reduced
controller is modeled by setting some of the required feedback
gains to zero. A comparison of the results of the reduced controller
to the complete controller is presented. A robustness controller is
tested by performing specific maneuvers at more than one flight
condition. The robust controller is of the reduced form and is
required to perform under the constraints of the computational
time delay. This thesis concludes that actuator dynamics play a
significant role in the development of control laws and, as a result,
2nd order or higher actuator models should be used in future
studies. GRA

N84-28787# Dikewood Industries, Inc., Albuguerque, N. Mex.
DESIGN OF INCIDENT FIELD B-DOT SENSOR FOR THE NOSE
BOOM OF NASA F-106B AIRCRAFT Final Report, Jun. - Dec.
1983
D. V. GIRI and S. H. SANDS Kirtland AFB, N. Mex. AFWL
Apr. 1984 71 p  Prepared in cooperation with LuTech, inc.,
Hayward, Calif.
(Contract F29601-82-C-0027; AF PROJ. 3763)
(AD-A141765; AFWL-TR-83-141) Avail: NTIS HC A04/MF AO1
CSCL 148

This report deals specifically with the design considerations of
including a B-dot sensor on the existing nose boom of the NASA
Langley Research Center experimental F-106B aircraft. Although
mounting the B-dot sensor on the existing boom may not be the
ideal location, time and aerodynamic constraints require a
consideration of sensor placement on the boom. This report also
analyzes the performance of a B-dot sensor on the existing boom.
The objective of the B-dot sensor is to enable a measurement of
the incident B-dot field in the direction of the aircraft axis, in a
flyby configuration near the ATHAMAS Il (VPD-li) facility. Selected
scale-model data useful in supporting the sensor design are
included in Appendix B. Author (GRA)
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N84-29870*#  National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.

COMPARISON OF |[CING CLOUD INSTRUMENTS FOR
1982-1983 ICING SEASON FLIGHT PROGRAM

R. F. IDE and G. P. RICHTER 1984 26 p refs Presented at

- the 22nd Aerospace Sci. Meeting, Reno, Nev., 9-12 Jan. 1984;

sponsored by the American Inst. of Aeronautics and Astronautics
Prepared in cooperation with Army Research and Technology
Labs.
(NASA-TM-83569; E-1950; NAS 1.15:83569;
USAAVSCOM-TR-84-C-1) Avail: NTIS HC A03/MF A0O1 CSCL
01D

A number of modern and old style liquid water content (LWC)
and droplet sizing instruments were mounted on a DeHavilland
DHC-6 Twin Otter and operated in natural icing clouds in order to
determine their comparative operating characteristics and their
limitations over a broad range of conditions. The evaluation period
occurred during the 1982-1983 icing season from January to March
1983. Time histories of ali instrument outputs were plotted and
analyzed to assess instrument repeatability and reliability. Scatter
plots were also generated for comparison of instruments. The
measured LWC from four instruments differed by as much as 20
percent. The measured droplet size from two instruments differed
by an average of three microns. The overall effort demonstrated
the need for additional data, and for some means of calibrating
these instruments to known standards. Author

N84-29871”#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
USER’S MANUAL FOR A FUEL-CONSERVATIVE DESCENT
PLANNING ALGORITHM [IMPLEMENTED ON A SMALL
PROGRAMMABLE CALCULATOR
D. D. VICROY 1984 58 p refs
(NASA-TM-86275; NAS 1.15:86275) Avail: NTIS HC A04/MF
AO1 CSCL 01D

A simplified flight management descent algorithm was
developed and programmed on a small programmable calculator.
It was designed to aid the pilot in planning and executing a fuel
conservative descent to arrive at a metering fix at a time designated
by the air traffic control system. The algorithm may also be used
for planning fuel conservative descents when time is not a
consideration. The descent path was calculated for a constant
Mach/airspeed schedule from linear approximations of airplane
performance with considerations given for gross weight, wind, and
nonstandard temperature effects. An explanation and examples
of how the algorithm is used, as well as a detailed flow chart and
listing of the algorithm are contained. Author

N84-29872# Aerospace Medical Div. Aerospace Medical
Research Labs. (6570th), Wright-Patterson AFB, Ohio.
HORIZONTAL DIPLOPIA THRESHOLDS FOR HEAD-UP
DISPLAYS Final Report

R. WARREN, L. V. GENCO, and T. R. CONNON Apr. 1984 47

o]
(AD-A141965; AFAMRL-TR-84-018) Avail: NTIS HC A03/MF
AO01 CSCL 06P

Horizontal diplopia thresholds were determined using a Head-Up
Display (HUD) emulator which superimposed a small vertical line
at various degrees of binocular disparity on a rich outdoor scene.
The main findings are that observers are more intolerant of negative
disparity than positive disparity. In negative disparity, a non-fixated
object is optically further than a fixated object. For 32 observers,
the overall median negative disparity threshold was 1.2 mrad and
the overall median positive disparity threshold was 2.6 mrad.
Assuming that pilots fixate on external targets, these results suggest
that HUD imagery should be placed at a slightly nearer optical
distance than background targets. The results also indicate that:
(1) longer viewing is more likely to lead to a diplopia effect than
short glances, (2) resistance to diplopia appears to be an individual
trait, and (3) a large proportion of responses involve suppression
of the image in one eye. The report also includes a table of the
percentage of observers reporting diplopia as a function of disparity
magnitude. This table may be used to predict the incidence rate



of diplopia among pilots for any allowed degree of disparity.
Author (GRA)

N84-29873# Institute for Defense Analyses, Alexandria, Va.
Science and Technology Div.
F-15 AN/APG-63 RADAR CASE STUDY REPORT IDA/OSD R
AND M (INSTITUTE FOR DEFENSE ANALYSES/OFFICE OF THE
SECRETARY OF DEFENSE RELIABILITY AND
MAINTAINABILITY) STUDY Final Report, Jul. 1982 - Aug. 1983
P. F. GOREE Aug. 1983 315p
(Contract MDA903-79-C-0018)
(AD-A142071; AD-E500640; IDA-D-19; IDA/HQ-83-25894) Avail:
NTIS HC A14/MF A01 CSCL 17

This document records the activities and presents the findings
of the F-15 AN/APG-63 Radar Case Study Working Group, part
of the IDA/OSD Reliability and Maintainability Study, conducted
during the period from July 1982 through August 1983. GRA

NB84-29874# Institute for Defense Analyses, Alexandria, Va.
F-16 APG-66 FIRE CONTROL RADAR CASE STUDY REPORT
IDA/JOSD R AND M (INSTITUTE FOR DEFENSE
ANALYSES/OFFICE OF THE SECRETARY OF DEFENSE
RELIABILITY AND MAINTAINABILITY) STUDY Final Report, Jul.
1982 - Aug. 1983
P. F. GOREE Aug. 1983 252 p
(Contract MDA903-79-C-0018)
(AD-A142075; AD-E500654; IDA-D-21; IDA/HQ-83-25895) Avail:
NTIS HC A12/MF A01 CSCL 19E

This document records the activities and presents the findings
of the F-16 APG-66 Fire Control Radar Case Study Working Group,
part of the IDA/OSD Reliability and Maintainability Study, conducted
during the period from July 1982 through August 1983. GRA
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AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g.,
gas turbine engines and compressors; and on-board auxiliary power
plants for aircraft.

A84-40140

FLIGHT TESTING OF AIRPLANE AND HELICOPTER GAS
TURBINE ENGINES [LETNYE ISPYTANIIA GAZOTURBINNYKH
DVIGATELEI SAMOLETOV | VERTOLETOV]

G. P. DOLGOLENKO, ED. Moscow, lzdatel’stvo Mashinostroenie,
1983, 112 p. In Russian.

The principal types, objectives, and schedules of flight tests
conducted on gas turbine engines during various stages on their
development and during the service of airplanes and helicopters
are reviewed. Test procedures and the equipment used are
discussed in detail, with attention given to flying laboratories, special
instrumentation, and computer-controlled ground and airborne
systems for collecting, processing, and analyzing flight test data.
- Methods for the in-flight evaluation of the performance and process
parameters of gas turbine engines, gas turbine engines, both under
steady and transient conditions, as well as their gas dynamic
stability and the loading of structural elements are examined. No
individual items are abstracted in this volume V.L
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AB84-40239*#  National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.

PERFORMANCE OF A HIGH-WORK LOW ASPECT RATIO
TURBINE TESTED WITH A REALISTIC INLET RADIAL
TEMPERATURE PROFILE

R. G. STABE, W. J. WHITNEY, and T. P. MOFFITT (NASA, Lewis
Research Center, Cleveland, OH) AIAA, SAE, and ASME, Joint
Proputsion Conference, 20th, Cincinnati, OH, June 11-13, 1984.
25 p. refs

(AIAA PAPER 84-1161)

Experimental results are presented for a 0.767 scale model of
the first stage of a two-stage turbine designed for a high by-pass
ratio engine. The turbine was tested with both uniform inlet
conditions and with an inlet radial temperature profile simulating
engine conditions. The inlet temperature profile was essentially
mixed-out in the rotor. There was also substantial underturning of
the exit flow at the mean diameter. Both of these effects were
attributed to strong secondary flows in the rotor blading. There
were no significant differences in the stage performance with either
inlet condition when differences in tip clearance were considered.
Performance was very close to design intent in both cases.
Previously announced in STAR as N84-24589 Author

A84-40244*#  National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
AN OVERVIEW OF NASA INTERMITTENT COMBUSTION
ENGINE RESEARCH
E. A. WILLIS and W. T. WINTUCKY (NASA, Lewis Research Center,
Cleveland, OH) AIAA, SAE, and ASME, Joint Propulsion
Conference, 20th, Cincinnati, OH, June 11-13, 1984. 34 p. refs
(AIAA PAPER 84-1393)

This paper overviews the current program, whose objective is
to establish the generic technology base for advanced aircraft 1.C.
engines of the early 1990’s and beyond. The major emphasis of
this paper is on development of the past two years. Past studies
and ongoing confirmatory experimental efforts are reviewed, which
show unexpectedly high potential when modern aerospace
technologies are applied to inherently compact and balanced 1.C.
engine configurations. Currently, the program is focussed on two
engine concepts, the stratified-charge, multi-fuel rotary and the
lightweight two-stroke diesel. A review is given of contracted and
planned high performance one-rotor and one-cylinder test engine
work addressing several levels of technology. Also reviewed are
basic supporting efforts, e.g., the development and experimental
validation of computerized airflow and combustion process models,
being performed in-house at Lewis Research Center and by
university grants. Previously announced in STAR as N84-24583

Author

A84-40245"# - National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.

TANDEM FAN APPLICATIONS IN ADVANCED STOVL FIGHTER
CONFIGURATIONS

C. L. ZOLA (NASA, Lewis Research Center, Cleveland, OH), S.
B. WILSON, [lI, and M. A. ESKEY (NASA, Ames Research Center,
Moffett Field, CA) AlAA, SAE, and ASME, Joint Propulsion
Conference, 20