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The NASA STI Program Office ... in Profile

Sinceits founding,NASA has been dedicated to the advancement of aeronautics
and space science. The NASA Scientific and Technical Information (STI)

ProgramOffice plays a key part in helpifdASA maintain this important role.

The NASA STI Program Office is operated by Langley Research Center, the
lead center for NASA's scientific and technical information.

The NASA STI Program Gice provides access to the NASA STl Database, the
largestcollection of aeronautical and space sciencei®ife world. The Pro
gram Office is also NASAs institutional mechanism for disseminating the
results of its research and development activities.

Specializedservices that help round out t8&1 Program Ofce’s diverse der-
ingsinclude creating custom thesauri, building customized databagasjor
ing and publishing research results ... even providing videos.
For more information about the NASA STI Program Office, you can:
E-mail your question via thiternet to help@sti.nasa.gov
Fax your question to the NASA Access Help Desk at (301) 621-0134
Phonethe NASA Access Help Desk at (301) 621-0390
Write to: NASA Access Help Desk

NASA Center for AeroSpace Information

800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

This publication was prepared by the NASA Center for AeroSpace Information,
800 Elkridge Landing Road, Linthicum Heights, MD 21090-2934




Introduction

Thisissue ofAemonautical Engineering, A Continuing Bibliography wittdexegNASA SP-7037)
lists reports, articles, and other documents recently announced in the NASA STI Database.

Thecoverage includes documents on the engineering and theoretical a$plesigin, construction,
evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-
atedcomponents, equipment, and systems. It also includes research and development in aerodynam
ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
ference proceedings, journal articles...and more—available to your computer every two weeks.

. l)’ For Internet access B-SCAN useany of the
Time ‘ple following addresses:
Fl@xl lete . -
COmp http://www.sti.nasa.gov

FREE ! ftp.sti.nasa.gov

gopher.sti.nasa.gov

To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gown the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserve@sti.nasa.gawLeave the subject line blank aadter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a messagaeétp@sti.nasa.goyv
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued,

you can still receive these vital announcements through /Vehl

your E-SCANsubscription. Justubscribe SCAN-AEROMED ]F’e ar

in the message area of your e-mallistserve@sti.nasa.gav lll‘e./
SCap g 2o



Table of Contents

Recordsare arranged in categories 1 through 19, the first nine comingf®meronautics division
of STAR,followed by the remaining division titles. Selecting a category will link you to the collection
of records cited in this issue pertaining to that categor

01 Aeronautics 1

02 Aerodynamics 1

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and
internal flow in ducts and turbomachiger

03 Air Transportation and Safety 4
Includes passenger andga air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation N.A.

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air tfig control.

05 Aircraft Design, Testing and Performance 4
Includes aircraft simulation technolpg

06  Aircraft Instrumentation 6
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 7

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

08 Aircraft Stability and Control 8
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 10

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shock tubes; and aircraft engine test stands.

10 Astronautics N.A.

Includes astronautics (general); astrodynamics; ground support systems and facilities
(space); launch vehicles and space vehicles; space transportation; space communications,
spacecraft communications, command and tracking; spacecraft design, testing and perfor-
mance; spacecraft instrumentation; and spacecraft propulsion and powe

11  Chemistry and Materials 11
Includes chemistry and materials (general); composite materiatgamo and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12

Engineering 11
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

13 Geosciences 14
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

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

15 Mathematical and Computer Sciences N.A.
Includesmathematical 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.

16  Physics 15
Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

17  Social Sciences 16
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

18 Space Sciences N.A.
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General N.A.

Indexes

Two indexes are availableoM may use the find command under the towsiu while viewing the
PDF file for direct matcisearching on any text stringolY may also view the indexes provided, for
searching oiNASA Thesaurusubject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.



Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSe¢hnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

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

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 bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

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

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.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

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

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

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
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

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

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

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

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

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

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

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

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

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code T able

(Effective July 1, 1996)

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE
AO1 $6.50 $ 1300
A02 10.00 20.00
A03 19.50 39.00
A04-A05 21.50 43.00
A06 25.00 50.00
AO07 28.00 56.00
A08 31.00 62.00
A09 35.00 70.00
A10 38.00 76.00
All 41.00 82.00
Al2 44.00 88.00
Al3 47.00 94.00
Al4-Al17 49.00 98.00
Al18-A21 57.00 114.00
A22-A25 67.00 134.00
A99 Call For Price Call For Price

Important Notice

The$1.50domestic and $9.00 foreign shipping and handling fee currently beirgechaill remain
thesame. Foreign airmail is $27.00 for the first te3ns, $9.00 for each additional item. Additional
ly, a new processing fee of $2.00 per each video ordered will be assessed.

For users registered at the NASA CASI, document orders may be invoiced at the end of the month,
chargedagainst a deposit account, or paid by check or credit card. NASA CASI accepts American

Express, Diners’ Club, MasterCard, and VISA credit cards. There are no shipping and handling
chargesTo register at the NASA CASI, please request a registration form through the NASA Access

Help Desk at the numbers or addresses below.

Return Policy

The NASA Center for AeroSpace Information will gladly replace or make full refund on gems
haverequested if we have made an error in your orfldre item is defective, or if it was received in
damaged condition and you contact us within 30 days of your original request. Just contact our
NASA Access Help Desk at the numbers or addresses listed below.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
800 Elkridge Landing Road Fax: (301) 621-0134
Linthicum Heights, MD 21090-2934 Phone: (301) 621-0390

Rev. 6/96



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

800 Elkridge Landing Road

Linthicum Heights, MD 21090-2934.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL

Walter Royal Davis Library

CB 3912, Reference Dept.

Chapel Hill, NC 27514-8890

(919) 962-1151 Fax: (919) 962—-4451

NORTH DAKOTA

NORTH DAKOTA STATE UNIV. LIB.
Documents

P.O. Box 5599

Fargo, ND 58105-5599

(701) 237-8886 Fax: (701) 237-7138

UNIV. OF NORTH DAKOTA

Chester Fritz Library

University Station

P.O. Box 9000 — Centennial and
University Avenue

Grand Forks, ND 58202-9000

(701) 777-4632 Fax: (701) 777-3319

OHIO

STATE LIBRARY OF OHIO
Documents Dept.

65 South Front Street

Columbus, OH 43215-4163

(614) 644-7051 Fax: (614) 752-9178

OKLAHOMA

OKLAHOMA DEPT. OF LIBRARIES
U.S. Govt. Information Division

200 Northeast 18th Street
Oklahoma City, OK 73105-3298
(405) 521-2502, ext. 253
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AERONAUTICS

1997000924 7Advisory Group for Aerospace Research and Development, Fluid Dynamics Remidl/-SurSeine, France
Aerothermodynamicsand Propulsion Integration for Hypersonic Vehicles I'integration de la Propulsion et de I’Aerodyna
mique pour les hicules Hypersoniques
Aerothermodynamicand Propulsion Integration for Hypersoniehi€les; Oct. 1996; 422p; In English, 15-19 A[®96,Rhode-
Saint-GeneseaBelgium; Also announced as 19970009248 through 19970009260
Report No.(s): AGARD-R-813; Copyright aWed; Avail: CASI; A18, Hardcopy; A04, Microfiche

Lecturefor the AGARD Fluid Dynamics Panel (FDP) Special Course on 'Aerothermodynamics and Propulsion Integration
for Hypersonic ¥hicles’ have been assembled in this report. The following topics are covered: Aerothermodynamics of radiation-
cooled surfaces; real-gas and strong interaction phenomena; hypersonic laminar-turbulent transition and turbulence modeling;
configurationalaerothermodynamics of reentry vehicles (winged and capsule) as well as RAM and SCRAM propelled vehicles;
RAM and SCRAM inlet and propulsion integration; hypersonic missile aerothermodynamics and stage separation for two-stage
launchconfigurations. In addition, the Hypersonic Aerothermodynamic Program at VKI was presented as well as a Navier Stokes-
solver for hypersonic applications. The material assembled in this report was prepared under the combined sponsorship of the
AGARD Fluid Dynamics Panel, the Consultant and Exchange Program of AGARD, and the von Karman Institute (VKI) for Fluid
Dynamics.
Author
Aerothermodynamicsiypersonic Flow; Stage Separatioryrbulence Models; Computational Fluid Dynamics; Naxitokes
Equation;Boundary Layer fansition; Supersonic Combustion Ramjet Engines; Flow Distribution

02
AERODYNAMICS

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

19970007188NASA Langley Research Centétampton, YA USA
Low-Speed Wind Tunnel Tests of Two Waverider Configuration Models
Pegg, Robert J., NASA Langley Research Center, USA; Hahne, David E., NASA Langley Research Center, USA; Cock-
rell,CharlesE., Jr, NASA Langley Research Cent&tSA; 1995; 18p; In English; 6th; International Aerospace and Hypersonics
Technologies3-7 Apr. 1995, Chattanooga, TN, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Report No.(s): NASA-TM-111795; NAS 1.15:111795; AIAA Paper 95-6093; Copyright Waived (NASA); Avail: CASI; A03,
Hardcopy;A01, Microfiche

A definitive measurement of the low-speed flight characteristics of wavdydded aircraft is required to augment the overall
designdatabase for this important class of vehicles which lyaeat potential for &tient high-speed flight. Wo separate waver
ider-derivedvehicles were tested; one in the 14- by 22-FawinEl and the other in the 12-Foot Low SpeadriEl at Langley
ResearcltCenter Theseests provided measurements of moments and forces about all three axes, ¢ectir@refss, flow field
characteristics and thefefts of configuration changes. The results of these tunnel tests are summarized and the subsenic aerody
namiccharacteristics of the two configurations are shown.
Author (revised)
Wind Tunnel Ests; Viveriders; Aicraft Configurations; Subsonic Speed; Angle of Attack; PitcMogents; Flight Character
istics; Lateral Stability; Diectional Stability; Lift Drag Ratio; A@dynamic Stability; A@dynamic Characteristics



19970008124NASA Langley Research Centétampton, YA USA
Computer Program to Obtain Ordinates for NACA Airfoils
LadsonCharles L., NASA Langley Research CentelSA; Brooks, Cuyler W Jr, NASA Langley Research Centé&lSA; Hill,
Acquilla S., NASA Langley Research CentdiSA; Sproles Darrel W., Computer ScienceCorp., USA; Dec 1996, 23p; In
English
Contract(s)/Grant(s): FOP 505-59-10-31
Report No.(s): NASA-TM-4741; L-17509; NAS 1.15:4741; No CopyrigiaiA CASI; A03, Hardcopy; A01, Microfiche

Computer programs to produce the ordinates for airfoils of any thickness, thickness distribution, or camber in the NACA
airfoil series were developed in the early 187id are published as NASA TM X-3069 and TM X-3284. For analytic airfoils,
the ordinates are exact. For the 6-series and all but the leading edge of the 6A-series airfoils, agreement between the ordinate
obtainedfrom theprogram and previously published ordinates is generally within 5 x 10(exp -5) chord. Since the publication of
theseprograms, the use of personal computers and individual workstations has proliferated. This report describes a cemputer pro
gramthat combines the capabilities of the previously published versions. This program is written in ANRANXDR? and can
be compiled to run on DOS, UNIX, and VMS based personal computers and workstations as well as mainfrarfeeswas ef
madeto make all inputs to the program as simple as possible to use and to lead the user through the process by means of a ment
Author
ComputerPrograms; Airfoil Pofiles; Airfoils

19970009248Von Karman Inst. for Fluid Dynamicéeronautics/Aerospace DepRhode-Saint-Genese, Belgium
Hypersonic Aerothermodynamics at VKI
CarbonaroM., Von Karman Inst. for Fluid Dynamics, Belgium; Charbonniei., \bn Karman Inst. for Fluid Dynamics, Bel
gium; Deconinck, H., ¥ Karman Inst. for Fluid Dynamics, Belgium; Aerothermodynamics and Propulsion Integration for Hy
personic Vehicles; Oct. 1996; 58p; In English; Also announced as 19970009247; Copyright Waived; Avail: CASI; A04,
Hardcopy;A04, Microfiche

The Aeronautics/Aerospace Department of the von Karman Institute has been involved in research activities in the hypersonic
regime since the 1960’s with the installation of the hypersonic free piston tunnel Longshot, which allows to simulate high Re-
ynoldsnumber hypersonic flows. Since then, a Mach 6 blow down facility H3 is also operational and at present time an induction
heating facility called Plasmatron is being developed under supervision of the European Space Agency. Simultaneously to the
developmenbf experimental techniques, Computational Fluid Dynamics was initiated and in-houseadesl@re operational
to simulate hypersonic flows without chemistry and in thermal equilibrium obfeetive of the present paper is to briefly describe
theresearch topics which have been addressed the past years and the current activities at the VKI in the hypersonic aerothermody
namicsarea. Basic research topics will be first presented and then applications to hypesimtés and development of facilities
will be discussed.
Author
Aerothermodynamics; Hypersonics; ResggrComputational Fluid Dynamics; i Tunnel Ests; Hypersonic Flow

19970009249Von Karman Inst. for Fluid Dynamic€FD Group Rhode-Saint-Genese, Belgium
A Parallel Implicit Multidimensional Upwind Cell V ertex Navier-Stokes Solver for Hypersonic Applications
vanderWeideE., \on Karman Inst. for Fluid Dynamics, Belgium; IssmanMén Karman Inst. for Fluid Dynamics, Belgium;
Deconinck, H., Von Karman Inst. for Fluid Dynamics, Belgium; Gegrez, G., Von Karman Inst. for Fluid Dynamics, Belgium;
Aerothermodynamics and Propulsion Integration for Hypersonic Vehicles; Oct. 1996; 12p; In English; Also announced as
19970009247
Contract(s)/Grant(SESA-9363/91/NL/FG/CCNZ2; Copyright &ed; Avail: CASI; A03, Hardcopy; A04, Microfiche

A parallel perfect gas flow solver for axisymmetric applications is described. For the spatial discretization of the convective
fluxesit uses a multidimensional upwind, monotonic shock capturing, matrix distribution scheme on a compact stencil (at most
the points used by th&alerkin finite element discretization) in an unstructured grid, and the Galerkin finite element method for
the viscous part. For fast convergence towards steady state a fully parallel implicit Newton algorithm has been implemented,
wherethe resulting linear systems are solved by subdomain blagR)IpreconditionedGMRES. A vertex-oriented domain-de
composition is used allowing an efficient parallel preconditioner for the GMRES. Aind¢he systems themselves are solved
onthe complete grid, the congemce is practically independent of the way the grid is decomposed into subdomains. The message
passing library MPI was used for the communication to make the code as portable as possible. Applications areashypen for
soniccone-fareconfiguration at dferent Mach and Reynolds numbers and a detailed comparison is made with a structured grid



standardinite \Wblume solver (the VKI-MB code). Results have been obtained on a four and eight processtem8iRarating
therobustness andfefiency of the new flow solver

Author

Navier-Stoke&quation; Gas Flow; Upwind Schemes (Mathematics); Galerkin Method; Finite Element Method; Unstructur
Grids (Mathematics); Computational Fluid Dynamics; Hypersonic Flow; Parallel Flow; Ideal Gas

19970009252Cranfield Univ, Coll. of AeronauticsBedford, UK
Hypersonic Laminar-Turbulent Transition and its Implications for Winged Configurations
Poll, D. I. A, Cranfield Univ, UK; Oct. 1996; 24p; In English; Also announced as 19970009247; Copyragtedy Avail: CASI;
A03, Hardcopy; A04, Microfiche

The problem of laminaturbulent transition on swept back wings travelling at hypersonic speedgtest aractical signifi
cance Swept back wings support three-dimensional boundary layer flows and, in consequence, two mechanisms for transition
areadmitted which do not occur in two-dimensional situations. These are attachment-line contamination and cross-flow instabili
ty. Both these are known to be very important in the generation of turbulent flow in low-speed flowgjued that these phenem
ena are also important in high speed conditions. Available evidence is reviewed and, when possible, estimates are made of the
conditionsnecessary for the transition onset.
Author
BoundaryLayer Tansition; Hypersonic Flow; Sweptidgs; Thee Dimensional Boundary Layer; Reynolds Number; Boundary
Layer Flow

19970009260DaimlerBenz Aerospace A.GMilitarflugzeuge Munich, Germany
The Technology Development and &tification Concept of the German Hypersonics &chnology Pogramme
Hirschel,E. H., DaimlerBenz Aerospace A.G., Germany; Aerothermodynamics and Propulsion Integration for Hypeesanic V
cles; Oct. 1996; 18p; In English; Also announced as 19970009247; Copyagred/VAvail: CASI; A03, Hardcopy; A04, Micre
fiche

Within the German Hypersonidgchnology Program, ae€hnology Development anckhification study was performed in
orderto structure the Europeaednhnology Maturation andevification Phase. Elements of this study are discussed in this con
tribution. After an introduction to the topic, a classification of hypersonic vehicles is given and the general design process is
sketchedThe structure of the Germaedhnology and &fification Study ishown, and the reference concept and the major flight
parameterare presented. An assessment of aerothermodynamics simulation means ia giverttabbognsideration of some
selectedesults of sensitivity studies and an explanation of tae§ferModel approach, which was developed in the stGdyne
remarkson flight testing with experimental vehicles are followed by the summary of the results of the study
Author
Hypersonics; Hypersonicetiicles; Aeothermodynamics;ethnology Assessment; Computerized Simulation

19970009362Advisory Group for Aerospace Research and Development, Fluid Dynamics Remiél/-SurSeine, France
Cooperative Pogramme on Dynamic Wnd Tunnel Experiments for Manoeuvring Aircraft Programme en cooperation
sur | experimentation dynamique en soufflerie pour la manoeuvrabilite de | avion
Oct. 1996; 250p; In English
Report No.(s): AGARD- AR-305; ISBN-92-836-1043-1; CopyrighdiVéd; Avail: CASI; A11, Hardcopy; A03, Microfiche

This report describes a multinational cooperative program set up by the AGARD Fluid Dynamics Panel in response to the
continuinginterest among the NFFO countries in dynamic wind tunnel testing. Such testing is essential for obtainangy ttoky
namicinformation required to predict the behavior of an aircraft performing angular motions. At low angles of attack this occurs
primarily when the aircraft performs a small-amplitude oscillatory motion resulting from a disturbance or a control deflection.
Thedynamic stability can then be predicted by solving linear equations of motion in which the aerodynamic reactions are repre
sentedby the so called stability derivatives, obtainable from oscillatory experiments. At high angles of attack this occurs when
theaircraft is involved in a spin, in which case rotary-balance data are required, or performs a rapid mianebicarcase both
rotary-balance and Ige amplitude oscillatory data are needed. Such data are often non-linear and time dependent, compounding
the complexity of the prediction and analysis.
Derived from text
Aircraft Maneuvers; Flight Characteristics; Angle of Attack; Angular Velocity; Dynamic Tests; Equations of Motion; Linear
Equations;Stability Derivatives



03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

19970009366Allied-Signal Aerospace CoPhoenix, AZ USA
Quiet High-Speed Fan Final Report
Lieber, Lysbeth, Allied-Signal Aerospace Co., USA; Repp, Russ, Allied-Siyaaispace Co., USA, ¥it, Donald S., Allied-
Signal Aerospace Co., USA; NalR96; 96p; In English
Contract(s)/Grant(s): NAS3-27483TRP 538-03-1
ReportNo.(s): NASA-CR-198518; NAS 1.26:198518; E-10398; No Copyrigh&ilACASI; A05,Hardcopy; A01, Microfiche

A calibration of the acoustic and aerodynamic prediction methods was performed and a baseline fan definition was estab-
lishedand evaluated to support the quiet high speed fan program. A computational fluid dynamic analysis of the NASA QF-12
Fanrotor, using the DAVES flow simulation program was performed to demonstrate and verify the causes of the relatively poor
aerodynami@erformance observed during the fan test. In additi@nrotor flowfield characteristics were qualitatively compared
to the acoustic measurements to identify the key acoustic characteristics of thEnoM072 turbofan source noise prediction
codewas used to generate nofmedictions for the TFE731-60 fan at three operating conditions and compared to experimental
data.V072 results were also used in the Acoustic Radiation Code to generate far field noise for the TFE731-60thaeelle at
speed points for the blade passage tone. A full 3-D viscous flow simulation of the current production TFE731-60 fan rotor was
performed with the DWES flow analysis program. The DVES analysis was used to estimate the onset of multiple pure tone
noise,based on predictions of inlet shock position as a function of the rotor tip speed, BiealliFE731-60 fan rotor wake struc
ture predicted by the DWES progranwas used to define a redesigned stator with the leading edge configured to minimize the
acousticeffects of rotor wake / stator interaction, without appreciably degrading performance.
Author
Turbofans; Aepacoustics; Noise Rdiction; Engine Noise; Noise Reduction

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19970005613National Aeronautics and Space Administration. Langley Research Géaepton, YA USA
An Interactive Software for Conceptual Wing Flutter Analysis and Parametric Study
MukhopadhyayVivek, National Aeronautics and Space Administration. Langley Research Qé8ferAug. 1996; 20p
Contract(s)/Grant(s): FOP 505-69-59-04
Report No.(s): NASA-TM-10276; NAS 1.15:10276; No Copyright; ®ail: CASI; A03, Hardcopy; A01, Microfiche

An interactive computer program was developed for wing flutter analysis in the conceptual design stage. Thevadgective
to estimate the flutter instability boundary of a flexible cantilever wing, when well-defined structural and aerodynamic data are
not available, and then studlye efect of change in Mach numbhelynamic pressure, torsional frequersyeep, mass ratio,-as
pectratio, taper ratio, center of grayigndpitch inertia, to guide the development of the concept. The software was developed
for Macintosh or IBM compatible personal computers, on MathCad application software with integrated documentation, graphics,
database andymbolic mathematics. The analysis method was based on non-dimensional parametric plots of two primary flutter
parametersjamelyRegier number and Flutter numpetth normalization factors based on torsionafrsti§s, sweep, mass ratio,
taperratio, aspect ratio, center of gravity location and pitch inertia radius of gyration. The parametric plots were compiled in a
VoughtCorporation report from a vast data base of past experiments and wind-tunnel tests. The computer program was utilized
for flutter analysis of the outer wing of a Blended-Wing-Body concept, proposed by McDonnell Douglas Corp. Using a set of
assumedlata, preliminary flutter boundary afidtter dynamic pressure variation with altitude, Mach number and torsiorfal stif
nesswere determined.
Author
Software Development Tools; Software Engineering; Applications Programs (Computers); Computer Programs; Data Bases;
Flutter Analysis; Vihd Tunnel Ests; Mach Number; Mass Ratios; Flexibleng¢; Aepdynamics



19970008122NASA Lewis Research Centetleveland, OH USA
Effect of In-Flight Ice Accretion on the Performance of a Multi-Element Airfoil
KhodadoustAbdollah, McDonnell-Douglas Aerospace, USA; Dominik, Chet, McDonnell-Douglas Aerospace, USA; Shin, Jai
won, NASA Lewis Research CentddSA; Miller, Dean, NASA Lewis Research CentdSA; 1995; 10p; In English; Internation
al Icing Symposium, 18-21 Sep. 1995, Montreal, Canada; Sponsored by Society of Automotive Engineers, Inc., USA
Contract(s)/Grant(s): FOP 505-68-10
Report No.(s): NASA-TM-12174; NAS 1.15:12174; No Copyright; ¥ail: CASI; A02, Hardcopy; A01, Microfiche

Theeffects of potential in-flight ice accretion on the aerodynamic performance of a multi-element high-lift airfoil have been
investigated at moderate-to-high Reynolds numbers. The investigation was conducted in the Low Turbulence Pressure Tunnel
(LTPT) at NASA Langley Research Cent8imulated ice shapes obtained from earlier testing in the Icing Reseemoél TIRT)
atNASA Lewis Research Center were used on all three elements of the multi-etemfggniration. Incremental performance
effectsdue to the ice accretion are presented for botboth and rough ice accretions. Reynolds numibectefon the measured
performancesharacteristics were also assessed. The present results confirm the importance of avoiding any ice actiretions on
forward element of a lifting configuration.
Author
Airfoils; Aircraft Icing; Reynolds Number;i Tunnel Bsts; Angle of Attack; Lift

19970008131National Aerospace Lablokyo, Japan
Simulation Study for a Fire Helicopter, Part 2, Effects of Turbulent Wind on theEfficiency and Safety
Okuno,Yoshinori, National Aerospadeab., Japan; Funabiki, Kohei, National Aerospace Lab., Japan; Harada, Masashi, National
Aerospacd.ab., Japan; Jun. 1996; ISSN 0389-4010; 21p; In Japanese; Original contains color illustrations
Report No.(s): NAL-TR-1293; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

Simulationtests of a fire helicopteare performed using a flight simulatér fire helicopterwhich has the capability to sup
press a fire in high-rise buildings by disajiag pressurized water while hovering near the fire, is being developed bykye T
Fire Department. One of the problems in realizing this concept is the heavily turbulent wind around buildings that mayicause dif
cultiesin maintaining a stable hovatind tunnel tests and theoretical calculations are performed to clarify the characteristics of
theturbulence. Based on these results, some wind models around a high-rise building are devigldpade available in real
time flight simulations. Extensive piloted simulations are carried out ubgge models, demonstrating that the fire helicopter
cansuppress fires ifiently up to a wind speed of 7 m/s. Safety criteria are also proposed for the situation when the helicopter
approachea building. Thaesults proved the fefctiveness and safety of the fire helicopfes a result, the approval was granted
for the experimental operation in March 1996.
Author
Helicopters; Fie Fighting; Computerized Simulation; Flight SimulatorsntVEffects

1997000814 1National Aerospace Lablokyo, Japan
A Conceptual Study of An Advanced VOL Transport Air craft
Saito, Yoshio, National Aerospace Lab., Japan; Endoh, Masanori, National Aerospace Lab., Japan; Matsuda, Yukio, National
Aerospacd.ab., Japan; Sugiyama, Nanahisa, National Aerospace Lab., Jeggana¥y&, Minoru, National Aerospace Lab-, Ja
pan;Sugahari, Noboru, National Aerospace Lab., Japamarnoto, Kazumoi, National Aerospace Lab., Japan; May 1996; ISSN
0389-4010:16p; In Japanese
Report No.(s): NAL-TR-1292; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

A new concept of an advanced OT transport aircraft is studied and presented. The 100-passenger all-composite aircraft,
with separated core type lift fan engines and cruise fan engines, has a highly optimized configuration for high subsonic flight. It
is estimated that the aircraft is much quieter than conventional transports or small helicopters, and ti@t tinengport aircraft
doesnot seem to present technical problems that could not otherwise be solved.
Author
\ertical Takeoff Aicraft; Transport Aicraft; Subsonic Speed; Aiaft Configurations; Passenger Anaft

19970009256NASA Lewis Research Cenjetleveland, OH USA

Computational Modeling and Validation for Hypersonic Inlets

Povinelli, Louis A., NASA Lewis Research Cente&lSA; Aerothermodynamics and Propulsion Integration for Hyperahe
cles;Oct. 1996; 10p; In English; Also announced as 19970009247; Copyrajtedy Avail: CASI; A02, Hardcopy; A04, Micro
fiche



Hypersonic inlet research activity at NASA is reviewed. The basis for the paper is the experimental tests performed with three
inlets: the NASA Lewis Research Center Mach 5, the McDonnell Douglas Mach 12, &hiSAel angley Mach 18. Both three-
dimensionaPNS and NS codes have been used to compute the flow within the three inlets. Modeling assumptions in the codes
involve the turbulence model, the nature of the boundary,lalgeck wave-boundary layer interaction, and the flow spitled
theoutside of the inlet. Use of the codes and the experimental data are helping to deketopr understanding of the inlet flow
physicsand to focus on the modeling improvements required in order to arrive at validated codes.

Author
Hypersonic Inlets; Mach Number; Inlet Flow; Flow Distribution; Turbulence Models; Shock Wave Interaction; Pressure Dis-
tribution; Computational Fluid Dynamics

19970009376Geomia Inst. of Bch, Aerospace Systems Design Lahtlanta, GA USA
Tailored Cost Model for Military Air craft Topical Report 24 Sep. 1996
Dec. 13, 1996; 18p; In English; No Copyrightjal: CASI; A03, Hardcopy; A01, Microfiche

TheTailored Cost Model (TCM$oftware was developed at McDonnell Douglas. It uses standard Lotus spreadsheets to per
form a detailed economic analysis (Life Cycle Cost) of a military aircraft system. The cost calculations are baseHsiim@est
ing Relationships (CERS) derived from large historical databases or selected from public domain models (3, 4, 5, 6, 7). Parts
weightsand complexities act as main drivers. The depth of analysis led to a huge amount of equation cells. Given the personal
computingtechnology of the early 199¢'this bulk of data could only be handled by distributirgyer several individual spread
sheeffiles. This made the process of analyzing an aircraft system quite cumbersome, as everydfiteelmdnually loaded, then
processe@nd saved, and its data combined with the subsequent file.
Derived from text
Design to Cost; Military Aicraft; Cost Analysis; Life Cycle Costs; Economic Analysis;raft Models

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19970007618NASA Lewis Research Cente&leveland, OH USA
Low Gravity Guidance System for Airborne Microgravity Reseach
Rieke,W. J., NASA Lewis Research CentelSA; EmeryE. F, NASA Lewis Research CentéiSA; Boyer E. O., NASA Lewis
ResearclCenter USA; Hegedus, C., NYMA, Inc., USA; ODonoghue, D.NPYMA, Inc., USA; Nov 1996; 12p; In English; 34th;
Aerospace Sciences Meeting and Exhibit, 15-18 Jan. 1996, Reno, NV, USA; Sponsored by American Inst. of Aeronautics and
AstronauticsJUSA
Contract(s)/Grant(s): NAS3-27186TRP 963-80-0E
ReportNo.(s): NASA-TM-107139; E-10069; NAS 1.15:107139; AIAA Paper 96-0936CNpyright; Avail: CASI; A03, Hard
copy; A01, Microfiche

Microgravity research techniques have been established to achieve a greater understanding of the role of gravity in the funda
mentalsof a variety of physical phenomena and material processing. One technique in use at tHeeMi#sSResearch Center
involvesflying Keplarian trajectories with a modified Lear Jet and DC-9 aircraft to achieve a highly accurate Microgravity envi
ronmentby neutralizing accelerations in all three axis of the aircraft. The Low Gravity Guidance System (LGGS) agsists the
andcopilot in flying the trajectories by displaying the aircraft acceleration data in a graphical display format. The Low Gravity
GuidanceSystem is a microprocessor based system that acquires and displays the aircraft acceleration information. This informa
tion is presented using an electroluminescent display mounted over theipgttiment panel. The pilot can select the Micro
gravity range that is required for a given research event. This paper describes the characteristics, design, calibration and testing
of the LowGravity Guidance System Phase 3, significant lessons from earlier systems and the developmental work on future sys
tems.
Author
Microgravity; Display Devices; ightlessness Simulation; Aiaft Guidance; Aicraft Instruments; Indicating Instruments



07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft.

19970007724Prins Maurits Lab. TNQORijswijk, Netherlands
Developments in Missile Ramjet Populsion Final Report
Calzone, R. F Prins Maurits Lab. TNO, Netherlands; Dec.1996; 77p; In English
Contract(s)/Grant(s): A95/KLu/487; Proj. 2234-96-300
Report No.(s): TD96-0427; PML-1996-A100; Copyright; Avail: Issuing Activity (TNO Prins Maurits Lab., Rijswijk, Nether-
lands),Hardcopy, Microfiche

At the request of the Royal Netherlands Air Force, a study into the international developments on misspeo@uigein
hasbeen carried out. It e objective of this work to provide an outline of ramjet propulsion for missiles with a view on technical
andoperational aspects as wal the ongoing international developments. he essential areas for employment of missile systems,
which are presently insfi€iently perceivedor ramjet issile systems, have been identified in accordance with the Royal-Nether
landsAir Force. Future work on these areas will be defined in consensus with the Royal Netherlands Air Force.
Author (revised)
Propulsion; Ramjet Engines; Missile Systems

1997000837 7Technische Hogeschqd\erospace Engineerin@elft, Netherlands
A Review of Popeller Modelling Techniques Based on Euler Methods
Zondervan, G. J. D.,eEhnische Hogeschool, Netherlands; NI895; 81p; In English
Report No.(s): LR-797; ISBN-90-5623-031-X; Copyright; Avail: Issuing Activity (Delft Univ. of Technology, PO Box 5058,
2600GB Delft, The Netherlands), Hardcqpyicrofiche

New, advanced design tools like Euler methods will be needed in the design process of future civil aircraft powered by new
highly efficient propeller propulsion systemEhis report describes the application of Euler methods to the modelling of propeller
generated flowfields. The general layout of propellers is introduced along with the propeller slipstream. It is argued that Euler
methodscan treat a wider range of flow conditions than classical propeller theories. The power of Euler methods lies in the fact
aseparate wake model is not needed because their solution includes the propeller slipstefifierdnt ways are described
for modeling the propeller slipstream using Euler methods. These are the time-accurate approach that uses the real propeller geom
etry and the time-averaged approach using an actuator disc representation of the propeller
Derived from text
Boundary Conditions; Pmpeller Slipsteams; Propulsiorsystem Configurations; Flow Distribution; Computer Aided Design;
ComputationalGrids; Euler Equations of Motion

19970009254DaimlerBenz Aerospace A.GMilitary Aircraft, Munich, Germany
Inlet and Propulsion Integration of RAM Propelled \khicles
BissingerN. C., Daimler-Berz Aerospae A.G., Germany Aerothermodynamigand Propulsian Integration for Hypersonic
Vehicles;Oct. 1996; 46p; In English; Also announ@xi1997000924 Copyright Waived Avail: CASI; A03, Hardcopy A04,
Microfiche

Thedesign of intakes and afterbodies for hypersonic vehicles with RAM air breathing propulsion systems is described. The
aerodynamiaspects of the integration of the forebody withittiake and the afterbody with the nozzle are outlined. The poten
tials and deficits of modern available tools are demonstrated and a strategy for thefitrsdguropulsion system for a hypersonic
vehicleis proposed.
Author
PropulsionSystem Configurations; Afterbodies; Air Intakes; Ramjet Engi@es)putational Fluid Dynamics; Flowidtaliza-
tion; NavierStokes Equation; Wd Tunnel Ests

19970009255NASA Lewis Research Cenjetleveland, OH USA
Inlet and Propulsion Integration of Scram Popelled \ehicles
Povinelli, Louis A., NASA Lewis Research Cent&ISA; Oct. 1996; 22p; In English; Also announced as 19970009247; Copyright
Waived;Avail: CASI; A03, Hardcopy; A04, Microfiche

The material to be presented in these two lectures begins with cycle considerations of the turbojet engine combined with a
ramjetengine to provide thrust over the range of Mach 0 to&swilf then examinén some detail the aerodynamic behavior that



occursin the inlet operating near the peak speed. Following that, we shall view a numerical simulation through a baseline scramjet
engine starting at the entrance to the inlet, proceeding into the combustor and thronghziee In the next segment, we examine
acombined rocket and ramjet propulsion system. Analysis and test results will be examined with a view toward evaluation of the
conceptas a practical devicewb other inlets will then be reviewed: a Mach 12 inlet and a Mach 18 configuration. Rivelly
closeour lectures with a discussion of the Detonatiav@/engine, and inspect the physical and chemical behavior obtained from
numerical simulation. A few final remarks will be made regarding the application of CFD for hypersonic propulsion components.
Author

Systems Integration; Turbojet Engines; Mach Number; Air Intakes; Hypersonic Speed; Computerized Simulation; Supersonic
CombustiorRamjet Engines; Bpulsion System Performance

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls; and autopilots.

19970005615Arnold Engineering Development Centarnold AFS, TN USA
Equations for Store Separation Motion Simulations and Instrumented Model Data ReductiorFinal Report Oct. 1993 -
Jan. 1995
Keen, K. S., Arnold Engineering Development CentsSA; Aug. 1996; 231p; In English
Contract(s)/Grant(s): AF Proj. 0675
Report No.(s): AD-A313396; AEDC-TR-95-12; No Copyrightjal: CASI; A1l, Hardcopy; A03, Microfiche

The mathematical equations of motion for ground simulation of the separation trajectories of stores from aircraftare devel
opedin this document. The equations have application to both analytical and wind tunnel captive trajectory store separation test
ing. The equations of motion as presented here include features not previously available in AEDC analytical and wind tunnel
simulationssuch as arbitrary aircraft maneuvers, more rigonsadels of the specific pivot hardware used by some aircraft, and
downrailmotions with all components of kinematic acceleration (including Corldéstsj modeled. The data reduction equa
tionsfor free-falling instrumented store models are also included.
DTIC
Aircraft Maneuvers; Data Reduction; Motion Simulation; Equations of MotiondViinnel Ests

19970007200NASA Langley Research Centétampton, YA USA
Nonlinear Stability of Supersonic Jets
Bhat, T. R. S., Old Dominion Univ., USA; Seiner, J. M., NASA Langley Research Center, USA; Tiwari, S. N., Old Dominion
Univ., USA; 1995; 10p; In Englisttst; Aeroacoustics, 12-15 Jun. 1995, Munich, Germany; Sponsored by American Inst-of Aero
nauticsand Astronautics, USA
Contract(s)/Grant(s): NAG1-1518
ReportNo.(s): NASA-TM-111928; NAS 1.15:11928; AIAA Paper 95-089; No Copyrightyvail: CASI; A02, Hardcopy; A01,
Microfiche

This paper presents stability calculations made for a shock-free supersonic jet using the model based on parabolized stability
equationslin this analysis the lge-scale structures, which play a dominant role in the mixing as well as the noise radiated, are
modeledas instability waves. This model takes into consideration non-parallel fleet®efind also nonlinear interaction of the
instability waves. The stability calculations hadveen performed for dérent frequencies and mode numbers over a range of jet
operating temperatures. Comparisons are made, where appropriate, with the solutions to Rayleigh’s equation (linear, inviscid
analysiswith the assumption of parallel flow). The comparison of the solutions obtained using the two approaches show very good
agreement.
Author
Supersonidet Flow; Rayleigh Equations; Noise Reduction; Jetriit Noise; Supersonic Comnael Air Transport

19970007336Geomia Inst. of Bch, Atlanta, GA USA

Researchin Nonlinear Flight Contr ol for Tiltr otor Air craft Operating in the Terminal Area Progress Report No.,1L Sep.
1995- 31 Aug. 1996

Calise, A. J., Gegia Inst. of Bch., USA; Rsdyk, R., Gedgia Inst. of Bch., USA; Nov1996; 43p; In English
Contract(s)/Grant(s): NCC2-922

Report No.(s): NASA-CR-2032; NAS 1.26:203112; No Copyrightyvail: CASI; A03, Hardcopy; A01, Microfiche



Theresearch during the first year of théoef focused on the implementation of the recently developed combination of neural
network adaptive control and feedback linearization. At the core of this research is the comprehensive simulation code Generic
Tiltrotor Simulator (GTRS) of the XM5 tilt rotor aircraft. For this research the GTRS code has been pogdebttran environ
ment for use on PC. The emphasis of the research is on terminal area approach procedures, including conversion from aircrafi
to helicopter configuration. This report focuses on the longitudinal control which is the more challenging aagetotation.
Thereforean attitude command attituéield (ACAH) control augmentation is considered which is typically used for the pitch
channelduring approach procedures. to evaluate the performance of the neural network adaptive control architecture it was neces
saryto develop a seif low order pilot models capable of performing such tasks as, follow desired altitude profiles, follow desired
speedorofiles, operate on both sides of powercurve, convert, including flapslleas mastangle changes, operate witfeckht
stability and control augmentation system (SCAS) modes. The pilot models are divided in two sets, one for the backside of the
powercurveand one fothe frontside. These two sets are linearly blended with speed. The mastangle is also scheduled with speed.
Differentaspects of the proposed architecture for the neural network (NNW) augmented model inversion were also demonstrated.
Thedemonstration involved implementation of a NNW architecture using linearized models from GTRS, including rotor states,
to represent the XAL5 at various operating points. The dynamics used for the model inversion were based ol hepé€vating
at 30 Kts, with residualized rotor dynamics, and not including cross coupling between translational and rotational states. The neu
ral network demonstrated ACAH control under various circumstances. Future efforts will include the implementation into the
Fortranenvironment of GTRS, including pilot modeling and NNW augmentation fdatbeal channels. Thesdats should
lead to the development of architectures that will provide for fully automated approach, using similar strategies.

Derived from text
Tilt Rotor Aircraft; Rotor Dynamics; Helicopters; Attitude CooitrAdaptive Contol; Feedback Condl; Linearization; Stabil
ity; XV-15 Aircraft

19970008007Institute for Human Factors TN@oesterbey, Netherlands
Development and Performance of a Cockpit Control System Operated byoite: Summary Report of Project DMKLu/
ACO02/A/9105 Final Report Ontwikkeling en prestatie van eaioor spraak bediend cockpit-besturingssyssysteem; samenvat
tigsrapportagevan fase 3 van het project DMKLU/AC02/A/9105
Steeneken, H. J. M., Institute for Human Factors TNO, Netherlands280%996; 15p; In English
Contract(s)/Grant(s): A91/KLu/325
Report No.(s): RP-96-0198; TNO-TM-96-A055; Copyright; Avail: Issuing Activity (TNO Human Factors Research Institute,
Kampweg5, PO Box 23, 3769 ZG Soesterdpefhe Netherlands), HardcgpWicrofiche

This report is an overview of the development and flight testing os a cockpit voice control system for an F-16 aircraft. The
RoyalNetherlands Air Force pilots flew 17 of the 29 sessions flown. The overall achieved accuracy of word recognition was about
69 percent with scores per session ranging from 0.53 to 0.88. The average completion rate (i.e., correctly executed commands)
wasaround 66 percent. This low performame@suficient for the envisioned operational applications. During the pilot debrief
ing, it was learned that although performance was consideredi¢ient the expansion of functions, such as radio station-selec
tion by name, was highly appreciated. In general, the syntax used was too complex and this lead to incorrect commands. A more
flexible command language is required. A data base was compiled with the recorded speech signals from the litlstniges. W
database, repetitive experiments can be carried out witbrdift types of recognizers. The assessment of a ngg/lacabulary
speechrecognizer that was trained for the grammar (command string construction) of the cockpit commands produced a signifi
cantly higher recognition performance of 87 percent.
Derived from text
Command.anguages; dce Contol; Words (Language); Flight8sts; Speech Recognitiorgite Communication; Command
and Contol

19970008392NASA Langley Research Centétampton, YA USA
Lateral-Dir ectional Eigenvector Flying Qualities Guidelines for High Performance Aicraft
Davidson,John B., NASA Langley Research Centé8A; Andrisani, Dominick, I, Purdue UnjWUSA; Dec. 1996; 60p; In En
glish
Contract(s)/Grant(sRTOP 522-22-21-03
Report No.(s): NASA-TM-10306; NAS 1.15:10306; No Copyright; ¥ail: CASI; A04, Hardcopy; A01, Microfiche
This reportpresents the development of lateral-directional flying qualities guidelines with application to eigenspace (eigen
structure) assignment methods. These guidelines will assist designers in choosing eigenvectors to achieve desired closed-loo
flying qualities or performing tradefsfbetween flying qualities and other important design requirementsasuthieving real
izablegain magnitudes or desired system robustness. This haadmmenplished by developing relationships between the sys



tem’seigenvectors and the roll rate and sideslip transfer functions. Using these relationships, along with constraints imposed by
systemdynamics, key eigenvector elements are identified and guidelines for choosing values of these elements to yield desirable
flying qualities have been developegidiguidelines are developedne for low roll-to-sideslip ratio and one for moderate-to-

high roll-to-sideslip ratio. These flying qualities guidelireee based upon the Military Standard lateral-directional coupling crite

ria for high performance aircraft - the roll rate oscillation criteria and the sideslip excursion criteria. Example guidelines are
generatedor a moderate-to-lge, an intermediate, and low value of roll-to-sideslip ratio.

Author

Eigenvectors; Fighter Aaraft; Supersonic Aaraft; Flight Characteristics; Lateral Stability
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RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways, aircraft repair and overhaul facilities; wind tunnels; shock tubes, and aircraft engine test
stands.

19970008138Army Cold Regions Research and Engineering,Lldhnover NH USA
PCC Airfield Pavement Response During Thaw-Wakening Periods. A Field Study
JanooVincent C., Army Cold Regions Research and Engineering Lab., US§, Bighard L., Army Cold Regions Research
and Engineering Lab., USA; May 1996; 46p; In English
Contract(s)/Grant(s): 4A762784A2
Report No.(s): AD-A310423; CRREL-SR-96-12; No Copyrightak CASI; A03, Hardcopy; A01, Microfiche

This investigation is part of CRREUSs on-going characterization of pavement performance in seasonal frost areas. As part of
theresearch, CRREL conducted several field studies for the FedaasibA Administration (FM) on the response of airport pave
mentsduring thaw-weakening periods at three civil airports inddhsin, where the design freezing index in the area was around
900to 1100 C-days and frost penetration ranged between 1250 to 2000 mm. This study focused on the perfoRoadizcel of
CementConcrete (PCC) pavements during the spring thaw-weakening period. The sites were instrumented with subsurface ther
mocouplesand Falling Véight Deflectometer (FWD) tests were conducted during the spring thaw period at the center of the slab
and across the joints. An analysis of the Fddlaand backcalculation of the layer moduli using ILLIBACK and WESDEF was
conducted. Unique relationships between the FWD deflections and the subgrade modulus and coefficient of subgrade reaction
were obtained. Additional relationships were developed using the FWD deflections, PCC thickness and the horizontal tensile
stressat the bottom of the PCC layey relationship between load transfer acrjoasts and FWD deflections was also developed.
Onthe basis of the relationships obtained in this stadgethodology for evaluating PCC pavements during s pring thaw was
developedHowever this methodology needs to be verified for other subgrade types and areas with other design freezing indices.
DTIC
PavementsErost; Cements;dnsile Stess; Loads (Faes); Feezing; Airports

19970009349NASA Lewis Research Cenjetleveland, OH USA
An Experimental Device for Generating High Frequency Perturbations in Supersonic Wid Tunnels
Melcher Kevin J., NASA Lewis Research CentdiSA; Ibrahim, Mounir B., Cleveland State Univ., USA; Dec. 1996; 16p; In
English;International Congress on Fluid Dynamics and Propulsion, 29-31 Dec. 1996, Cairo, Egypt; Sponsored by Gairo Univ
Egypt
Contract(s)/Grant(sRTOP 537-05-21
ReportNo.(s): NASA-TM-107385NAS 1.15:107385; E-10578; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

This paper describes the analytical study of a device that has been proposed as a mechanism for generating gust-like perturba
tions in supersonic wind tunnels. The device is envisioned as a means to experimentally validate dynamic models and control
systemdlesigned for high-speed inlets. Tv@posed gust generator is composed of two flat trapezoidal plates that modify the
propertiesof the flowingested by the inlet. One plate may be oscillated to generate small perturbations in. fhieeflother plate
is held stationary to maintain a constant angle-of-attack. Using an idealized approach, design equations and perépsnance
for the new device were developed from the compresBdWerelations. A two-dimensional CFD code was used to confirm the
correctnessf these resultslhe idealized approach was then used to design and evaluate a new gust generator for a 3.05-meter
by 3.05-meter (10-foot by 10-foot) supersonic wind tunnel.
Author
Supersonic Vkd Tunnels; Gusts; Inlet Flow; iWd Tunnel Apparatus; Sges; Pessue Pulses
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11
CHEMISTRY AND MATERIALS

Includes chemistry and materials (general); composite materials; inorganic and physical chemistry; metallic materials; nonmetallic
materials; propellants and fuels; and materials processing.

19970005629Northrop Grumman CorpBethpage, NY USA

Novel Composites for Whg and Fuselage ApplicationsFinal Report Jun. 1992 - Sep. 1994

Suarez, J. A., Northrop Grumman Corp., USA, Bulttitta, C., Northrop Grumman Corp., USA; Sep. 1996; 90p; In English

Contract(s)/Grant(s): NAS1-18784TRP 538-10-1-02

Report No.(s): NASA-CR-201612; NAS 1.26:201612; No CopyrighigihCASI; A05, Hardcopy; A01, Microfiche
Designdevelopment was successfully completed for textile preforms with continuous crizsgedtépoxy panels with cut-

outs.The preforms developed included 3-D angle interlock weaving of graphite structural fibers impregnated by resin film infiltra

tion (RFI) and shown to be structurally suitable under conditions requiring minimum acquisisisn Design guidelines/analysis

methodology for such textile structures are given. The developmermypasded to a fuselage side-panel component of a subson

ic commercial airframe and found to be readily scalable. The successfully manufacturetgsaheivered to NASA Langley

for biaxial testing. This report covers the work performed unelsk B -- Cross-Sfiéned Subcomponenta3k 4 -- Design Guide

lines/Analysis of €xtile-Reinforced Composites; andsk 5 -- Integrally \Wven Fuselage Panel.

Author

ResinMatrix Composites; Rforms; Vdven Composites; Fabrication; Fuselagesnyé; Airframe Materials; Composite Struc

tures
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ENGINEERING

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

19970005620Geogia Inst. of Bch, School of Aerospace Engineerjiglanta, GA USA
Active Control of Combustion Instability in a Ramjet Using Large-Eddy Simulations Final Report, 1 Sep. 1992 - 31 Jul.
1995
Menon,Suresh, Gegjia Inst. of Bch., USA; Jul. 1995; 157p; In English
Contract(s)/Grant(s): N0O0014-92-J-4030
Report No.(s): AD-A317107; No CopyrightyAil: CASI; A08, Hardcopy; A02, Microfiche

This study has developed adareddy simulation model for active control. The basic simulation co ntrol was extended for
generalapplications, the simulation code was implemented on a massively parallel promedgaio active contrdechniques
(acousticfeedback control ansecondary fuel injection control) were investigated. Howetierprimary focus for active control
in this study wa®n secondary fuel injection techniques, as it had been demonstrated in past experimental studies that this method
wasmore practical. Numerical simulations of fuel injection control were caotednd, in addition, a theoretical model for secon
daryfuel injection control was developed along with a method to couple the theoretical model to the simulation modgl. Finally
to implement a robust controllea fuzzy logic based controller for fuel injection was studied using a simplified proiglemetry
to investigate the &cts of three-dimensionalitfull 3D Large-Eddy Simulation (LES) of combustion instability was also carried
out.
DTIC
CombustiorStability; Eddy Curents; Ramjet Engines; Computerized Simulation

19970007214 Organisatie voor Toegepast Natuurwetenschappelijk Onderzoek, Human Factors Research Inst., Soesterberg,
Netherlands

Automatic Speech Recognition Performance in a Simulation-Based Fast-Jet Cockpit Applicatidnterim Report Automa
tischespraakherkenning toegepast voor controletaken in de cockpit van een jachtvliegtuig

Steenekerkl. J. M., Oganisatie voor degepast Natuurwetenschappelijk Onderzbdldtherlands; Kriekaard, J. J.,danisatie

voor Toegepast Natuurwetenschappelijk Onderzoek, Netherlands; vanLeeuwen, D. A., Organisatiegemast Natuurwe
tenschappelijlionderzoek, Netherlands; N8, 1996; 17p; In English

Contract(s)/Grant(s): A91/Klu/325
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ReportNo.(s): TNO-TM-96-A053; RP-96-0196; Copyrighty&il: Issuing Activity (Oganisatie voor degepast Natuurwetens
chappelijkOnderzoek, Soesterberg, Netherlands), Hardddyofiche

A project on automatic speech recognition for control of systems in a fastjet cockpit was conducted by the TNO Human Fac
torsResearch Institute (TNO-HFRI) and the National Aerospace Laboratory (NLR). The project included three phases: (1) the
feasibility, (2) speechiecognizer selection and implementation in a flight simulator and (3) performance testing in an advanced
fastjet simulator Presently the experiments for phase 3 were conducted, the results are giierejport. The experiments con
sistedof over 29 sorties of approximately one hour each. In totakthdts of 17 sorties, performed by three experienced pilots,
wereanalyzed. During eacdortie a pilot in the F-16 National Simulator Facility had access to a control by voice of radio systems,
displaysand Hands-On-Throttle-And-Stick (H@¥) functions. These systems could also be controlled manually as in the nor
mal situation. During the 'flight’ tests recordings were made of the speech signals and a video recording of the pilot actiens. Analy
sisof all pilot actions including the voice control and debriefing was performed by the NLR and is reported sejvattaitehgport
the recognizer performance is analyzed. It was found that under these simulator flight conditions the performance (accuracy) drops
from over 0.95 for read speech to 0.69 for the simulator spontaneous speech condition. Results ofdairfiighh experiments
performedn other laboratories showed similar results for read speech (three experiments) and for spontaneous speech (one exper
iment).From the original 281 word vocabulary only 65 words were used frequently by the pilots. These 65 words had a coverage
of 90% of all words used during the tests. This means that the complexity of the recognition process can be reduced which will
leadto a better performance of the recogniEeom the speech material a calibrated date base was built with all the speech utter
ances annotated orthographically at command string level. This data base is described in a separate report. A pilot study was per
formedwith a modern phoneme/grammar based recogni¥igr this speaker independent systemmean performance of 0.85
(accuracy)was obtained.
Derived from text
Speech Recognitionpie Contol; Cockpits; Automatic Condt; Feasibility; Words (Language)

19970007979NASA Lewis Research Cenjetleveland, OH USA

Predicted Turbine Heat Transfer for a Range of st Conditions

Boyle,R. J., NASA Lewis Research CentdiSA; Lucci, B. L., NASALewis Research CentddSA; Nov 1996; 42p; In English;

41st;Gas Trbine and Aeroengine Congress, 10-13 Jun.1996, Birmingham, UK; Spohgokaterican Society of Mechanical

EngineersUSA

Contract(s)/Grant(s): FOP 505-62-52

ReportNo.(s): NASA-TM-107374NAS 1.15:107374; E-10543; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche
Comparisons are shown between predictions and experimental data for blade and endwall heaf heanefaparisons of

computationatlomain parisons are given for both vane and rotor geometresan extensive range of Reynolds and Mach-num

bers.Comparisons are made with experimental data from a variety of sources. A number of turbulence models are available for

predictingblade surface heat transfaswell as aerodynamic performance. The results of an investigation to determine the turbu

lencemodel which gives the best agreement with experimental data over a wide range of test conditions are presented.

Author

Aerndynamic Characteristics; Heatansfer; Turbulence Models; arbine Blades; \&l Flow; NavierStokes Equation

19970007989Rockwell International CorpScience CentelThoUSANnd Oaks, CA USA
Developmentof Combined Asymptotic andNumerical Procedures for Transonic and Hypersonic FlowsFinal Report 1
Nov. 1991 - 31 Dec. 1995
Malmuth,N., Rockwell International Corp., USA; Fedor@v, Rockwell International Corp., USA; Khokhlo&., Rockwell It
ternational Corp., USA; Cole, J., Rockwell International Corp., USA; 2¢86; 142p; In English; Original contains color plates
Contract(s)/Grant(sF49620-92-C-0006
ReportNo.(s): AD-A310408; SC71062.FTR; AFOSR-TR-96-0321; No Copyrigh&ilACASI; A07,Hardcopy; A02, Micre
fiche

Hypersonicand transonic flows of practical interest were investigated using combined asymptotic and numerical methods.
In the hypersonicegime, strong, moderate and weak interaction between shock and boundary layers were emphasized in relation
to stability and transition. A new instability was identified in which disturbances reflect from the boundary layer edge of a wave
guideformedby the boundary layer and a flat plate. Other new amplification phenomena were discovered related to three-dimen
sional disturbances and finite amplitude fluctuations in thin Newtonian shock layers. It was shown that the latter can produce
inflectionalinstabilities that can be exploited to enhance mixing in scramjet combustors. Similitudes were used to collapse Reen
try-F cone data to a universal curve, forming a basis for quick-response hypersonic transition prediction. Another theoretical anal
ysisshowed that ultrasonically absorptive thermal protection surfaces can damp inviscid second-mode acoustic instabilities with
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the possibility of transition control. In the transonic speed range, an area rule for wall interference was develelbed asymp

totic theories for lifting interference and thdestt of non circular walls. These provide systematic approximation procedures for
quick correction methods and optimal model sizing for maximum unit Reynolds number and minimum wall interference.
DTIC

TransonicFlow; Hypersonic Flow; Computational Fluid Dynamics; Boundary Layan3ition; Boundary &lue Poblems;Un-
steadyFlow; Asymptotic Methods; Aedynamic Interfegnce; Inviscid Flow; ShockaMes; Véll Flow

19970008625
Experimental studies of magnetic levitation train aeodynamics
Tyll, J. S., \rginia Polytechnic Inst and State UnSA, Liu, D.; Schetz, J. A.; Marchman, J; AIAA Journal; December 1996;
ISSN0001-1452; 34, 12, pp. 2465-2470; In English; CopyrighgilAlssuing Activity

A high-speed moving-track test system was designed and built for the aerodynamic testing of magnetically levitated vehicle
(Maglev) models. The moving-track tesystem was configured to match wind speeds up to 150 miles per hour and to extend a
sufficientdistance upstream and downstream of the test-vehicle riwopiedvide a uniform flowfield at the model nose and to
simulateproper closure of the flowfield #te rear of the model. Extensive flowfield testing around the track system confirmed
its capability to properly simulate the flow around the high-speed tracked vehicle. The selected Maglev model was tested with
themoving-track system, arakerodynamic forces and moments were measured. Hot-wire anemometer surveys were used to ex
aminethe flowfield behind the model and the turbulence levels and transition location on the vehicle nose. Flow vistieditzation
werealso conducted to verify the nature of the flowfield found in the velocity surVegsng included direct measurement of
skin friction at selected locations on the model. Separate tests were conducted with the track system removed from the tunnel.
Theresulting data provide a database for use in the design of Maglev systems and for comparison with computer analyses.
Author (EI)
AerodynamicsAnemometers; FlowidUalization; High Speed; Magnetic Levitatioahitles; Tacked ¥hicles; Taction; Turbu-
lence

19970009251Calspan-Buflo Univ. Research CentdPhysics and Chemistry Sciences Dagy USA
Viscous/Inviscid and Real-Gas Effects Associated with Hypersoni@kicles
Holden,Michael S.,Calspan-Buflo Univ. Research CentddSA; Aerothermodynamics and Propulsion Integration for Hyper
sonicVehicles; Oct. 1996; 82p; In English; Also announced as 19970009247; CopVaiyed; Avail: CASI; A05, Hardcopy;
A04, Microfiche

In this segment of the lecture series, we discussed some of the impdeetst &fviscous/inviscid interaction and real gas
phenomenan the design and performance of hypersonic vehicles. Following a general review of the importance fefcssich ef
onvehicle design and performance, we discuss fleetsfof non-equilibrium and real-gas flows with emphasis on their impor
tanceto the accurate simulation of hypervelocity flows in ground test facilities. Because boundary layer traxeittoa dormi
nant influence on vehicle performance in a hypersonic flow regime, we briefly review some of the key phenomena which control
boundary layer transition in regions of adverse pressure gradient crossflow and along the attachment line of swept leading edges
Forit is such phenomena, where it is currently believed that experimental measurements in hypersonic ground test facilities are
of relevance. The key phenomena associated with shockwave/boundary layer interaction for both laminar and turbakeht, two-
three-dimensiondlows are briefly reviewed and compared with the most recent prediction techniques. The aerothermal loads
andflowfield phenomena associated with regions of shock/shock interaction are then discussed with particular emphasis on the
effectsof boundary layer transition and low-density flows on the magnitude of the peak heating in regigesdaid 4 interac
tions.Film and transpiration cooling must be employed to cool the internal components of high performance scramjet engines.
Correlationsare presented to show théeetiveness ancelative efectiveness of film and transpiration cooling both with and in
theabsence of shockwave/boundary layer interaction. The aerothermal and aero-optical performance of seekerheads for hyper
sonicinterceptors represents currently one of the most key areas in hypeestmiology The techniques that are being employed
to obtain measurements of the aerothermal and aero-optical performance in the LENSfadilitgfly reviewed. Finallyve
preseninformation on the 'CUBDA’ database of hypersonic measurements which have been assembled from funddndental
iesof the phenomena discussed in this segment of the lecture series.
Author
ViscousFlow; Inviscid Flow; Real Gases; Hypersonic Flow; Hypersonics; Gas Flow; Boundary Legesifion; Film Cooling;
ShockWave Interaction; Aethermodynamics
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19970009354NASA Lewis Research CenteZleveland, OH USA
Development of an Aeoelastic Code Based on an Euler/Naviegtokes Aepndynamic Solver
Bakhle,Milind A., Toledo Univ, USA; Srivastava, Rakeshol€do Univ, USA; Keith, Theo G., JrToledo Univ, USA, Stefko,
Georgel., NASA Lewis Research Centd&JSA; Janus, Mark J., Mississippi State Uniy¥SA; Nov 1996; 20p; In English
Contract(s)/Grant(s): NAG3-1803TRP 538-06-14
ReportNo.(s): NASA-TM-107362NAS 1.15:107362; E-10523; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

This paper describes the development of an aeroelasti TORBO-AE) based on an Euler/NawiStokes unsteady aero
dynamicanalysis. A brief review of the relevant research in the area of propulsion aeroelasticity is presented. The paper briefly
describes the original Euler/Navier-Stokes code (TURBO) and then details the development of the aeroelastic extensions. The
aeroelastidormulation is described. The modeling of the dynamics of the blade using a modal approach is detailed, along with
thegrid deformation approach used to model the elastic deformation of the blade. The woyklgpapproach used to evaluate
aeroelastistability is described. Representative results used to verify the code are presenpeghefleencludes with an evalua
tion of the development thus faand some plans for further development and validation of the TURBO-AE code.
Author
Aeroelasticity;Unsteady Aerdynamics; Euler Equations of Motion; Navigtokes Equation; Rotor Dynamics; Computes-Pr
grams

13
GEOSCIENCES

Includes geosciences (general); earth resources and remote sensing,; energy production and conversion, environment pollution; geo-
physics, meteorology and climatology,; and oceanography.

19970008013Naval Postgraduate SchpMonterey CA USA
Optimal Routing of Ice Reconnaissance Aaraft
Sposato, Joseph J., Naval Postgraduate School, USA; Sep. 1995; 72p; In English
Report No.(s): AD-A31724; No Copyright; #ail: CASI; A04, Hardcopy; A01, Microfiche

The USA Coast Guard (USCG) conducts the international ice Patrol (IIP) in the North Atlantic. The primary mission of the
lip is to identify the Limits of All Known Ice (the southeastern, southern and southwestern limits of thg fegbm@in the vicin
ity of the Grand Banks of Newfoundland) and to disseminate this information to mariners. The lip routinely flies reconnaissance
missionsduring the ice season to help locate the Limits of All Known Ice. This thesis develops an algorithm that, given a set of
priorities,determines the optimal routes to fly during these reconnaissance missions. The algorithm relies on partitioring the op
erationarea into squares where the length of each sguside is the IIP radar or visual identification range. Each square has a
reward assigned using lip priorities which include location of the node, it's proximity to the Limits of All Known Ice, whether
or not known icebeys are near it, and the time sincevés last visited. The algorithm picks the route that conforms to lip operating
procedures with total greatest reward for nodes searched. The algorithm enumerates all routes obeying IIP operational procedure:
within a few secondguaranteeing an optimal solution. When compared to actual flights flown by theuliés produced by the
algorithmbetter satisfy USCG defined priorities.
DTIC
Algorithms; Reconnaissance &iaft; Ice Mapping; Optimization; i8ual Peception; Flight Paths; Ice Reporting
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LIFE SCIENCES

Includes life sciences (general); aerospace medicine; behavioral sciences; man/system technology and life support; and space biol-
ogy.

19970008012Army Aeromedical Research Lalort RuckerAL USA

Counterweights Used with ANVIS Final Report

McLean,Bill, Army Aeromedical Research LaltJSA; Shannon, Samuel, Army Aeromedical Research Lab., USA; McEntire,
Joe, Army Aeromedical Research Lab., USA; Armstrong, Scott, Army Aeromedical Research Lab JW3AR96; 27p; In En
glish

Contract(s)/Grant(sPA Proj. 3M1-62787-A-879

Report No.(s): AD-A31728; USAARL-96-30; No Copyright;\vail: CASI; A03, Hardcopy; A01, Microfiche
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A survey was conducted at Fort Ruck&iabama, on the use of counterweights with the aviator night vision imaging system
(ANVIS). Thepurposes of the survey were to determine frequency and purpose of counterweight use, materials used, and actual
weight of the counterweights. Thirty-seven night vision goggle (NVG) instructor pilots (IPs) and nineteen NVG student pilots
contributed to this survey. NVG participants flew four different aircraft types located at three different airfields. The results
showedthat 76 percent of the NVG IPs used counterweightsralge weight for the counterweights was 13 o0z with a minimum
of 8.9 and a maximum of 22 oz. For the graduating NVG student pilots, 100 percent used counterweights. The average counter
weightused by the students wak. 1 oz with a minimum of 3.4 and a maximum of 20.1 oz. The two prineasons listed for
usingcounterweights were to reduce the helmet from rotating forward aetidee neck strain. The most common type of eoun
terweightconsisted of a standard issued cloth bag with two to three rolls of pennies. In the heaviest possible configuration, the
headsupported weight with ANVIS could be as much as 7.3 pounds Ibs, which includes ageXSR4t-4 helmet, 25-mm eye
pieceANVIS with dual battery pack and AA batteries, 20 oz of counterweight, a lip light, and an ANVIS head-up diay (HUD).
of the 37 NVGIPs surveyed, the average estimated head supported weight with ANVIS was 4.7 Ibs, with a minimum of 4.7 and
amaximum of 6.8 Ibs. \th the addition of a protective mask the total weight would increase by approximately 2 pounds.

DTIC
Aircraft Pilots; Night \&ion; Pilot Performance; Night Flights (Airaft); Dark Adaptation
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PHYSICS

Includes physics (general); acoustics, atomic and molecular physics; nuclear and high-energy; optics, plasma physics; solid-state phys-
ics; and thermodynamics and statistical physics.

19970009250DaimlerBenz Aerospace A.GMilitarflugzeuge Munich, Germany
Aerothermodynamics of Radiation-Cooled Surfaces
Hirschel,E. H., DaimlerBenz Aerospace A.G., Germany; Aerothermodynamics and Propulsion Integration for Hypeesinic V
cles; Oct. 1996; 16p; In English; Also announced as 19970009247; CopyagtedMAvail: CASI; A03, Hardcopy; A04, Micre
fiche

This lecture introduces to the aerothermodynamics of radiation-cooled surfaces of higfigheeehicles operating in the
earthatmosphere at speeds below approximately 8 km/s. After a discussion of the technical background of heat loads at hypersonic
flight, a simple analysis shows how the radiation-adiabatic temperptaligatively depends on the local boundary-layer proper
ties.Computed examples illustrate the findings and stimaimplications of radiation cooling for the vehicle design. Scaling laws
andnon-convex déctsare treated, and the influence of radiation cooling on several surface phenomena is considered. Finally
theneed of a hot experimental technique is discussed and a possible integrated aerothermodynamic design approach is sketche
Author
Aerothermodynamic$adiant Cooling; Hypersonic Flight

19970009253Dassault Aiation, Saint-Cloud, France
Configurational Aerothermodynamics of RAM and SCRAM Propelled \khicles
Perrier,RP, Dassault &iation, France; Courtyl. C., Dassault\Aation, France; Aerothermodynamics and Propulsion Integration
for Hypersonic ¥hicles; Oct. 1996; 36p; In English; Also announced as 19970009247; Copyaiyletyvail: CASI; A03,
Hardcopy; A04, Microfiche

Numerical and experimental tools are available for effective design of RAM and SCRAM propelled vehicles. Taking into
consideration that flight conditions are not well duplicated in wind tunnel tests for high entropy flow, performance prediction
should be supported by both calculations and experiments. An efficient multidisciplinary approach should account for all
constraintplaced by aerothermal and aerodynamic factors.
Derived from text
Aethermodynamics; Performanced@iction; Aeodynamic Configurations; Agraft Configurations; Hypersonicetlicles

19970009258Aerospatiale Missilehatillon, France

Missile Aerothermodynamics and Populsion Integration

PagenD., Aerospatiale Missiles, France; Lacau, R.A&rospatiale Missiles, France; Aerothermodynamics and Propulsion In
tegrationfor Hypersonic ¥hicles; Oct. 1996; 44p; In English; Also announced as 19970009247; Copyaiylet\\Avail: CASI;
AO03, Hardcopy; A04, Microfiche
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This lecture provides a general review of aerothermodynamics and propulsion integration of supersonic and hypersonic mis
siles.We focuson the major design problems and the simulation means with their potentials and deficits. Considered design prob
lemsare external aerothermodynamics, including the specific problem of lateral jet control, and the ramjet/scramjet propulsion
integration. Simulation means cover Computational Fluid Dynamics (CFD) tools as well as ground test facilities. The last part
of the lecture illustrates the feasibility to use CFD tools in the dgsmpess as a complementary approach to wind tunnels, propul
sionbenches and flight tests.

Author
AerothermodynamicdVlissiles; Populsion System Performance; Supersonic Combustion REnmgétes; Systems Integration;
ComputationaFluid Dynamics

19970009259DaimlerBenz Aerospace A.GSpace InfrastructureMunich, Germany
Stage Separation Aenthermodynamics
Weiland, Claus, Daimler-Benz Aerospace A.G., Germany; Aerothermodynamics and Propulsion Integration for Hypersonic
Vehicles;Oct. 1996, 28p; In English; Also announce a 19970009247Copyright Waived Avail: CASI; A03, Hardcopy A04,
Microfiche

Aerothermodynamiproblems during the sequence of ascent flight are investigated. The flows for the pickaback eonfigura
tion, the stage separation, the lower stage alone, inside of the trough of the lower stage and the fin/winglet interaction are consid
ered.The main attention will bdrawn to the stage separation process. During hypersonic flight the upper stage is separated from
thelower stage which induces thereby a highly complicated flow field in the gap between the both stages, laadidgriamic
and thermal loads. From the flight mechanical point of view the aerodynamic coefficients have to be determined, whereas for
structuresand thermal protection purposes the local laadsof most importance. Several physical aspects are examined for the
variouskinds of flows, i.e., wall radiation, turbulence, real gases, shock/boundary layer and shock/shock interaction, flow separa
tion and reattachment. The flowfields are analyzed by employing numerical simulation methods as well as wind-tunnel experi
ments. Inviscid and viscous numerical simulations are performed applying the Euler and the Navier-Stokes equations. The
influenceof thegrid fineness on the accuracy of the numerical results are also object of consideration. Results of the above de
scribedflow cases will be presented and discussed in very detail and the windtunnel data will be comparecdhwitlettical
results for validation reasons.
Author
Stage Separation; Aethermodynamics; Ascent; Hypersonic Speed; Flow Distribution; Separated Flow; Saeeknférae
tion; NavierStokes Equation; Computational Fluid Dynamics
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SOCIAL SCIENCES

Includes social sciences (general);, administration and management; documentation and information science; economics and cost
analysis, law, political science, and space policy, and urban technology and transportation.

19970008142NASA Langley Research Centétampton, YA USA
Legacy: General Aviation Highlights from 8 Decades of NACA/NASA Reseah
Adkins, SUSAN L., NASA Langley Research CentdBA,; Strain, Natale A., NASA Langley Research Cent#&A; Robinson,
Stephen K., NASA Langley Research Cent#$A; 1995; In English; CD-ROM: CD-ROM operates on Mamndtws, or DOS
platforms
ReportNo.(s): NASA-TM-111596; NAS 1.15:11596;PB95-503439; NONP-NASA-CD-96-1996067608; No Copyrigh&iA
IssuingActivity (National Technical Information Service), CD-ROM

Legacyincludes the bibliographic citations and full text images of 179 NAIR#tional Advisory Committee for Aeronau
tics) and NASA (National Aeronautics and Space Administration) reports of interest to the general aviation (GA) comhaunity
majority of titles included in this collection were recommended by the GA community in response to an Advanced @eneral A
ationTransport Experiments (AGA) survey conducted in January 1995. Searching and browsing of the collection is supported
usingall elements of the bibliographic record. A complete scanned image of each report is provided for viewing and printing. This
first volume’ of Legacy is a prototype product that will serve as a proof-of-concept trial for distributing information via CD-ROM
to members oAGATE and others. The CD-ROM may be operated on Mac (6.0.5 or highiado¥é (3.1 or higher), or DOS
(3.00r higher) platforms.
CASI
Bibliographies; Data Bases; Aenautics; Reports; Generaliation Aircraft; NASA Pograms
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