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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA Access Help
Desk at (301) 621-0134

* Telephone the NASA Access Help Desk at
(301) 621-0390

e Write to:
NASA Access Help Desk
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
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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
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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 category.

01 Aeronautics 1

02 Aerodynamics 2

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

03 Air Transportation and Safety 5
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 7

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

05 Aircraft Design, T esting and Performance 8
Includes aircraft simulation technology.

06 Aircraft Instrumentation 13
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 20

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 22
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 24

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 power.

11  Chemistry and Materials 36
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 37
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 43
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 45
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 47
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 49
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 51
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 51
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
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19970029334Advisory Group for Aerospace Research and Development, Structures and Materials Panel, Neuilly-Sur-Seine,
France
Loads and Requirements for Military Air craft Les Charges et les Specifications degsofs Militaires
Feb. 1997; 176p; In English; In French; 83rd; AGARD Structures and Materials Panel, 4-5 Sep. 1996, Florence, Italy; Also
announceas 19970029335 through 19970029346
Report No.(s): AGARD-R-815; ISBN-92-836-0037-1; Copyrighdivéd; Avail: CASI; A09, Hardcopy; A02, Microfiche

Sincethe beginning of aircraft design and certification, loadslaads-related requirements have continued to evolve, while
theinitial conservative assumptions related to safety factors have remained essentially the same over the years. The technology
andanalysis tools have also evolved substantially in several areas: for example the increased use of computational/experimental
methodsn the areas of maneuvering loads; the characterization fet athe increased use of stochastic methods for gust loads;
and the improved knowledge of fatigue life impact on design. On the other hand, the quest for lighter and higher performance
aircraftled to the development of new technologies such as Electronic Flight Control Systems (EFCS) and thrust vectoring sys
tems.With the increased use tifese technologies and the improved quantification of factors influencing loads, the initial concept
of safety factors and also some of the bases of military standards for military aircraft needed to be re-visited. It wagobserved
theWorkshop that there was not much advantage in trying to reduce the safety factors for a new aircraft but that it feigtivde ef
to do so for an aircraft modification after a change of role, for instance. Reserves were also expressed as to the danger of optimizing
a design for an initial use. It was considered advisable to remain conservative in order to accommodate changes in role during
thelife of an aircraft, especially a fighter aircraft. Théeefs of failures of EFCS on loads envelopes were also presented, showing
thatin certain cases an aircraft designed according to a functional EFCS could exceed the design loadwevetofalure
of EFCS occurred, thusguing for a certain conservatism in design. It was concluded, that some levalkefvatism was still
requiredbut that new criteria and methods should be investigated in order to propose standards for future aircraft design.
Author
Aircraft Design; Fighter Aicraft; Loads (Foces); Structural Analysis; Certification; Flight Cootr Thrust \éctor Contol

1997002934 7Advisory Group for Aerospace Research and Developrvission Systems Panélleuilly-SurSeine, France
Advanced Architectures for Aerospace Mission System#rchitectures Futures pour I'’Aionique de Gestion de Mission
Jul. 1997; 312p; In English; In French; 6th, 14-17 Oct. 1996, Istanbul, Turkey; Also announced as 19970029348 through
19970029377Qriginal contains color illustrations
Report No.(s): AGARD-CP-581; ISBN-92-836-0044-4; Copyriglatiwed; Avail: CASI; Al4, Hardcopy; A03, Microfiche

This volume contains theethnical Evaluation Report and the 30 unclassified papers, pres¢titedMission Systems Panel
Symposiunheld in Istanbul, Uirkey, 14-17 October 1996. The papers presented covered the following headings: Invited Papers;
Military Applications of Civil Systems; Communications (Systems); Communicati@ehiidlogy); SurveillancéReconnais
sance); Surveillance (Meteorology); Surveillance (Early Warning); Information Extraction; Vehicle Management; Future Sys-
temsand Panel Discussion.
Author
Aemspace Envisnments; Metealogy; Military Technology; Reconnaissance; Surveillance



19970030196National Academy of Sciences - National Research Cqukmibnautics and Space Engineering Bosvashing-

ton, DC USA

Aeronautics Technology Possibilities for 2000: Report of a Atkshop

AeronauticsTechnology Possibilities for 2000: Report of aMshop; 1984; 245p; In English, Jan. 1984, Austin, TX, USA; Also

announceas 19970030197 through 19970030204

Contract(s)/Grant(s): NASw-3455

Report No.(s): NASA-CR-205283; NAS 1.26:205283; No CopyrighgiACASI; A1l, Hardcopy; A03, Microfiche
Topicsdiscussed include: Aerodynami&ppulsion; Structural Analysis and Desiggthinology; Materials for Structural

Members, Propulsion Systems, and Subsystems; Guidance, Navigation, and Control; Computer and Information Technology;

HumanFactors Engineering; Systems Integration.

Derived from text

AerodynamicsAemnautical Engineering; Information Systemsppulsion System Configurations;dpulsion SysterRerfor

mance;Structural Analysis; Systems Integration; Computer Systems Design

02
AERODYNAMICS

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

19970028760Lehigh Univ, Dept. of Mechanical Engineering and MechanBsthlehem, R USA
Unsteady Three-Dimensional Aeodynamic Flow Final Report 15 Feb. 1995 - 14 Feb. 1997
Rockwell, Donald, Lehigh UniyUSA; Feb. 28, 1997; 7p; In English
Contract(s)/Grant(s): F49620-95-1-0220
Report No.(s): AD-A326174; AFOSR-TR-97-0289; No Copyrightaifi CASI; A02, Hardcopy; A01, Microfiche

Theoverall objective of this program is to determine the instantaneous flow structure on delta wings at high angle of attack
aswell as from cylindrical bodies, which are subjectetdsic classes of motion. New techniques of high image density particle
imagevelocimetry provide the instantaneous vorticity fiedahsl streamline patterns, thereby allowing interpretation of the-under
lying physics using critical point theory. This type of quantitative interpretation of the flow structure is crucial for performing
vorticity balances on wings and bodies and thereby optimization of overall performance characteristics. Furthermarasédor the
of the delta wing at high angld attack, local control techniques are applied simultaneously at leading and trailing edges of the
wing, in order to alter the crucial features of vortex breakdown and subsequent large scale stall. Such control techniques have
applicationto a wide variety of separated flows from wings and cylindrical bodies.
DTIC
UnsteadyAeiodynamics; Thee Dimensional Flow; Delta Mgs; Cylindrical Bodies; Separated Flowpitex Beakdown; Aar-
dynamicCharacteristics; Fluid Flow; Contl Systems Design

19970028835Washington Uniy Seattle, & USA
Reynolds Number Trends in Computational Solutions of Two-Dimensional Airfoils with Taguchi Techniques and Grid
Resolution
Pluntze,Stephen C., shington Uniy USA; Jun. 18, 1997; 171p; In English
Report No.(s): AD-A326844; AFFB7-015D; No Copyright; ®ail: CASI; A08, Hardcopy; A02, Microfiche

A procedure is proposed which allows the extension of incompressible high Reynolds Number wind tunnel data to even
higherincompressible flight Reynolds Numbers using a computational solution about the Hiréoilew procedure is predicated
on the performance of different grid refinements and turbulence models versus functions of y+, the vertical scaling parameter.
Whenthe diference between the computational force ficiehts and the windunnel force codicients are plotted against the
log10(y+)or log1l0(y+/(square root of Re)), the data for the higher wind tunnel Reynolds numbers (approx. 2 x 10(exp 6) - 1
10(exp7)) falls on one line. This behavior is noted fofatiéntthicknesses of airfoils at défrent angles of attack from zero lift
to C(Imax), although the corrected y+ ordinate is required only with moderate to high angle of attack. The airfoil is tested in the
wind tunnel with enough Reynolds numbers to establish a trend and the computational isobatined out at the same Reynolds
numbersand angles of attack. Corrected flight Reynolds number Cd and Cl values appear to asymptote correctly on a trend curve
showing force coditient with Reynolds numbeA statistical measure, adapted froagtlichi Bchniques of quality control pro
vides a measure of comparing the importance of turbulence model, angle of attack, Reynolds number, and wall spacing to the
analysis. It is used for the first time héoehelp evaluate the performance of a computational sdlaguchi results show that
wall spacing is often, but not always, the most important paranaetitthat the importance of turbulence model and Reynolds



numberis very dependent on the airfoil and whether lift or drag is being examined. Excursions carried out irfehaché gifd
stretchingand a possible extension from 2 to 3 dimensional.

DTIC

Wind Tunnel Ests; Tirbulence Models; High Reynolds Number; Computational Grids; Airfoils; Computational Fluid Dynamics;
Two Dimensional Flow; Incomgssible Flow

19970029426 Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt, Inst. fuer Antriebstechnik, Cologne,
Germany
Analysis of the Flow in the Exit of Propfans Analyse der Raeumlichen Stroemung im Austritt Eines Propfans
MaassMartin, Deutsche Forschungs- undrstichsanstalt fuer Luftnd Raumfahrt, Germany; 1996; ISSN 0939-2963; 124p;
In German; Original contains color illustrations
Report No.(s): DLR-FB-96-07; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

In this work the first rotor of a counterrotating shrouded propfan has been investigated to enable an overview of the complex
rotor exit flow, based on unsteady measurements. For this purpose the accuracy of the high speed probe technique has bee
improved.In combination with the 3D-Las@-Focus system measurements were carried out in order to show the turbulent beha
viour of the rotor exit flowThough theurbulence models are presently nofisigntly developed, comparisons with results of
numerical flow simulations are used to interpret some wake details. A further focal point of this work is to determine the local
lossedor quantifying the isentropic fifiency and the pressure lodsstribution. These investigations on the compréssmxit
flow can be used as a base for code validation and as design data for the next stage.
Author
Flow Measuement; Pop-Fan Echnology; Rotors; drbulence Models

19970029432Deutschd-orschungs- undérsuchsanstalt fuer Luft- und Raumfaltntst. fuer Stroemungsmechanikoettingen,
Germany
Investigation of Helicopter Rotor Blade Tip Vorticies by Means of a 3 Component LaseDoppler Velocimeter Untersu
chung von Rotorblattspitzenwirbeln Mittels Eines 3 Komponenten Laser-Doppler Anemometers
SeelhorstUlrich, Deutsche Forschungs- undrguchsanstalt fuer Luft- und Raumfahrt, Germany; 1996; ISSN 0939-28§8; 1
In German; Original contains color illustration
Report No.(s): DLR-FB-96-15; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

Theinfluence of non-planar blade tips (winglet), respectively the influence of Higineronic control, on the three-dimen
sional flow field of blade tip vorticies has been investigated with a specially modified 3 componeBolagker velocimeter
for the first time on a rotating helicopter rotor blade in the German-DutgutitWdnel (DNW) with a working distance of 5 m.
By means of a phase correlated measuring method, both spatial and temporal infornthgostrocture of these blade tip verti
cies could be obtained. The results shilvat due to the non-planar blade tip the spatial structure and the pofsthertip vortex
couldbe changed. Thefett of higher harmonic control on the measured flow field clearly indicates faeedifes due to the
higher harmonic control settings.
Author
Rotary Whgs; \ortices; Laser Doppler &ocimeters

19970029433Deutsche Forschungs- undrguchsanstalt fuer Luft- und Raumfalinist. fuer EntwurfsaerodynamiBrunswick,
Germany
Investigations Concerning Laminarization of Wings with Supersonic Leading EdgeUntersuchungen Zur Lamunarhal-
tung von Tragfluegeln mit Ueberschallvorderkante
Stilla, Joachim, Deutsche Forschungs- umgsdchsanstalt fuer Luft- und Raumfahrt, Germany; 1996; ISSN 0939-219%8; 1
In German
Report No.(s): DLR-FB-96-23; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

Laminarization might be a means to enhance the lift over drag ratio of second generation supersonic aircraft. In the work
presentedhere an infinite swept wing with supersonic leading edge and slab- wedge-slab profile has been investigated under real
istic freestream conditions. by using existing methiodsnean flow computation and stability analysis an engineering tool for
transition prediction has been provided. For mean-flow computation an Euler/boundary-layer method including second-order
boundary-layetheory is usedlransition prediction is done by means of the well known e(sup N) method. Detailed computations
for the purpose of validation showed good agreement of the results with those of several references. The results concerning lamina
rizationshow that the nose of profiles in the supersonic leading edge region should be designed as wedge, which should be as long
aspossible. Furthermore, near the leading edge crossfiow instabilities were not detected on the basis of local, linear stability theory



evenif viscous interaction was considered. Utilizing moderate suction leads to transition locations beyond 40% chord length. The
presentedvork also includes suggestions for a transition experiment.

Author

Laminar Flow; Leading Edges; Supersonicakaft; Swept Wigs

19970030197National Academy of Sciences - National Research Cquailel on Aerodynamigcgvashington, DC USA
Report of the Panel on Aeodynamics
Bradley, Richard G., General Dynamics Corp., USA; Bushnell, Dennis, NASA Langley Research Center, USA; Aeronautics
Technology Possibilities for 2000: Report of a Workshop; 1984, pp. 15-46; In English; Also announced as 19970030196; No
Copyright;Avail: CASI; A03, Hardcopy; A03, Microfiche

Progress in aerodynamics over the past 50 years has been evidenced by the development of increasingly sophisticated an
efficient flight vehicles throughout the flight spectrum. Advances have generally arisen in an evolutianaer from experi
encegained in wind tunnel testing, flight testing, and improvements in analytical and computational capabilities. As a result of
this evolutionary development, both military and commercial vehicles operate at a relativelyfinighaf level. This observa
tion plus the facthat airplanes have not changed appreciably in outward appearance over recent years has led some skeptics tc
conclude incorrectly that aerodynamics is a mature technology, with little to be gained from further developments in the field.
It is of interest to note that progress in aerodynamics has occurred without a thorough understanding of the fundamental physics
of flow, turbulence, vortex dynamics, and separated, ffomexample. The present understanding of transition, turbulence, and
boundarylayer separation is actually very limited. Howevbese fundamental flow phenomena provide the key to reducing the
viscousdragof aircraft. Drag reduction provides the greatest potential for increased fligrerefy from the standpoint of both
savingenegy and maximizing performance. Recanizances have led to innovative concepts for reducing turbulent friction drag
by modifying the turbulent structure within the boundary layer. Further advances in this basic area should lead to methods for
reducingskin friction drag significantlyThe current challenges for military aircraft open entirely new fields of investigation for
theaerodynamicist. The ability through very high speed informationessing technology to totally integrate the flight and pro
pulsioncontrols can permit an aircraft to fly with "complete abandon,” avoiding departufet, @ufd other undesirable charaeter
istics. to utilize these new control concepts, complex aerodynamic phenomena will have to be understood, predicted, and
controlled.Current requirements fanilitary aircraft include configuration optimization through a widened envelope from sub
sonicto supersonic and from low to high angles of attack. This task is further complicated by requirements for controlof observ
ables.These challenging new designs do not have the luxury of@ éatperimental data base from which to optimize for various
parameter combinations. Consequently, there exists a strong need for better techniques, both experimental and computational
to permit design optimization in a complete sense.
Derived from text
Drag Reduction; Aerdynamic Characteristics; Aedynamic Drag; Aerdynamics; Vortices; Computational Fluid Dynamics;
Design Analysis; Data cessing; Computer Systems Performance

19970030311INASA Langley Research Centétampton, A, USA
Fin leading-edge sweep effect on shock-shock interaction at Mach 6
Berry, Scott A., NASA Langley Research Cent, USA; Nowak, Robert J., NASA Langley Research G8Atedournal of Spaee
craftand Rockets; July 1997; ISSN 0022-4650; vol. 34, no. 4, pp. 416-425; In English; CopyajhtisBuing Activity

Theeffects offin leading-edge on peak heating rates due to shock-shock interaction have been experimentally examined in
a Mach 6 wind tunnel. The shock interaction was produced by the intersection of a planar incident shock with the bow shock
formedaround a 0.5-in.-diam cylindrical leading edge fiwoTmodels using were utilized, one with 0.025-in spacing between
gaugecenters, and the other with 0.015-in spacing. Gauge spatial resolution on the order of 0.015 in appeared to capture the narrow
heatingspike accuratelyThe schlieren images of the models revealgaeTV and Ype Il interactions, respectively
Author (EI)
Flow Characteristics; HeatrAnsfer; Leading Edge Sweep; Mach Number; Shaakeihteraction; Shock &Ves; Sweep Effect;
Wind Tunnels

19970030312
Numerical study of shock-wave eflections from a wedge with surface oughness
SakamuraYoshitaka, ®yama Prefectural Unilapan; Suzuki,afeyuki; Transactions of the Japan Society for Aeronautical and
SpaceSciences; May 1997; ISSN 0549-38%o0l. 40, no. 127, pp. 30-39; In English; Copyrightaik Issuing Activity
Numerical simulations of shock-wave reflections from a wedge with surface roughness are parfingedwo-dimen
sional finite-volume generalized-Riemann-problem (GRP) scheme. The surface roughness is simulated by two-dimensional



squarecavities (gutters), which are formed on a wedge susfagtteregular intervals. The numerical results are compared with
shadowgraphsebtained from shock-tube experiments, with excellent agreement. The formation and propdgasecondary
reflectedshock wave, which plays a key role in the shock-wave reflection from a multi-guttered wedge, are revealed and discussed
in the present numerical study

Author (EI)

Cauchy Poblem; Shock ®Wes; Sound #Wes; Surface RoughnessaWd Reflection

03
AIR TRANSPORTATION AND SAFETY

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

19970028778NASA Ames Research Centdoffett Field, CA USA
The Challenges of Field €sting the Taffic Management Advisor (TMA) in an Operational Air T raffic Contr ol Facility
Hoang, ¥, NASA Ames Research Cent®&ISA; Swenson, Harry N., NASA Ames Research Celt8A; Aug. 1997; 16p; In
English
ReportNo.(s): NASA-TM-11221; NAS 1.15:1221; A-977300; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

The Traffic Management Advisor (TMA), the sequence and schedule tool of the Center/TRACON Automation System
(CTAS), was evaluated at the Fortovth Center (ZFW) in the summer of 1996. This paper describes the challenges encountered
duringthe various phases of the TMA field evaluation, which included system (hardware and software) installation, personnel
training,and data collection. Operational procedures were developeapalidd to the evaluation process that would ensure air
safety.The five weeks of field evaluation imposed minimal impact on the hosting facility and praalledle engineering and
humanfactors data. The collection of data was very much an opportunistic; dfie to dynamic tréit conditions. One measure
of the success of the TMA evaluation is that, rather than remove TMA after the evaluation until it could be fully implemented,
the prototype TMA is in continual use at ZFW as the fully operational version is readied for implementation.
Author
Human Factors Engineering; Gund Based Contf; Air Traffic Contmol; Aircraft Safety; Automatic Cort; Flight Safety

1997002884 7Defense Science Boardlashington, DC USA
Report of the Defense Science Boardagk Force on Aviation Safety Final Report
Randolph, RandyDefense Science Board, USA; Feb. 1997; 71p; In English
Report No.(s): AD-A327417; No Copyrightyail: CASI; A04, Hardcopy; A01, Microfiche

The Task Force was formed in NovemH&96. It met formally eight times. Three of those meetings took place at the Safety
Centers of the Army, Navy (Marine) and Air Force. The objective of the study was to make recommendations regarding ways
to reduce the rate of military aviation accidents, and, more importémtlgduce the recent rise in loss of life that accompanies
theseavoidable events. The following specific tasks were outlindldeifierms of Reference (R): TOR#1- Determine the need/
valueof a joint program to require a standardized process for reportingsaedsing the causes of acciden@R#2- Determine
the effectiveness of methods presently used to disseminate lessons learned to help prevent a@itEHtfecommend new
approaches to reduce the incidence of recurring safety problems. These problems includecacsilefarctors such as human
error and controlled flight into terrain. TOR#4- Assess the need for a DoD-wide Human Performance network to improve the
identificationand dissemination déssons learned across the Servic&R#5- Recommend new approaches to institutionalize
risk management within the Services. TOR#6- Provide recommendations concerning flight safety technologies that should be
installedon each type of aircraft.
DTIC
Aircraft Safety; Aicraft Accidents; Safety Factors; Flight Safety; Flight CohtHuman Factors Engineering

19970028995National Tansportation Safety Boar@ffice of JudgesWashington, DC USA

National Transportation Safety Board Transportation Initial Decisions and Orders and Board Opinions and Orders
Adopted and Issued during the Month of December 1996

Dec. 1996; 421p; In English

Report No.(s): PB96-916712; NTSB/IDB00-96/12; No CopyrightilA CASI; A18, Hardcopy; A04, Microfiche



This publication contains all Judge Initial Decisions and Board Opinions and Orders in Safety and Seaman Enforcement
Casedor December 1996.
NTIS
Accident Pevention; Air Tansportation

19970029130Army Aeromedical Research Lakircrew Health and Performance DiFort RuckerAL USA
An Assessment of Luminance Imbalance with ANVIS at an Army Helicopter faining Airfield Final Report
McLean, Wlliam E., Army Aeromedical Research Lab., USA; May 1997; 39p; In English
Contract(s)/Grant(s): DA Proj. 3M1-62787-A-879
Report No.(s): AD-A327266; USAARL-97-21; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

Oneof the casual factors listéd a 1996 mid-air collision between two Australian Army helicopters in formation was a specu
lation of possible luminance imbalance between the right and left channels of the night vision goggles (Mé&Gx)fald of
origin for the two helicopters involved in the accident. This study describes anfiiebdof measuring and determining lumi
nanceoutput and imbalance for 20 pair of NVGs at a U.S. Army airfield. The luminance source to activate the aviator night vision
imagingsystem (ANVIS) was a calibrated NVG test set (TS-3885). The photopic sensor of an illuminance radiometer was
placedon the eyepieces of the ANVIS and relative illuminance vahers taken for each channel at light levels above and below
theautomatic brightness control (ABC) level in the ANVIS power supfhe light level above the ABC limits the upper lumi
nance output and the level below the ABC is a function of the ANVIS gain. In the laboratory, the illuminance values from the
radiometemvere calibrated ttuminance values using the same NVG test set for the light source and a Pritchard 1980A photometer
Theresults showed a significactrrelation between the luminance values from the right and left eyepieces above or below the
ABC level, but the correlation below levels for the same tube was not significant. It was also found that 80 percemtvefythe
ANVIS that had been routinely used for several years did not meet the suggested 10 percent luminance imbalance criteria for either
above or below the ABC level. The implication from this study is that the 10 percent imbalance criteria is not realistic from a
measuringor user acceptable standpoint.
DTIC
Aircraft Pilots; llluminance; Night iion; Goggles; Brightness; Automatic CaslfrHelicopters; Imaging &chniques

19970029198Glasgow Uniy, Dept. of Computing Scienc&lK

Proving Properties of Accidents

JohnsonC. W, GlasgowUniv., UK; Fourth NASA Langley Formal Methodsokshop; Sep. 1997, pp. 21-34; In English; Also

announceas 19970029195

Contract(s)/Grant(s): GR/J-07686; GR/K-55042; GR/K-69148; No Copyriglaij:ACASI; A03, Hardcopy; A03, Microfiche
Accidentreports are produced by regulataryd commercial authorities, such as the UK Air Accident Investigation Branch

andthe US National fansportation Safety Board, iasponse to most major accidents. Thyically, contain accounts of the

human and system failures that lead to major accidents. These descriptions are then used to identify the primary and secondar

cause®f the failure. Finallyrecommendations are made so that the operators and regofatafsty-critical systems can avoid

future accidents. Unfortunatelit is often difficult for readerto trace the way in which particular conclusions are drawn from

manyhundredf pages of evidence. Natural languagguarents often contain implicit assumptions and ambiguous remarks that

prevent readers from understanding the reasons why a particular conclusion was drawn from a particular accident. This paper

argueghat mathematical proof techniques can be used to support the findings of accident investigations. These &Ehie@ues

analystgo formally demonstrate that a particular conclusion is justified given the evidence in a report. Conclusion, Analysis and

Evidencediagrams can then be used to communicate the results of a formal analysis. The intention is not to replace the natural

argumentatiorstructures that are currently used in accident reports. Ratlvaaim is to increase confidence that particular con

clusionsare well supported by the evidence that is presented within a report.

Author

Accident Investigation; Agraft Accidents; System Faiks; Human Performance; FailerAnalysis

19970030309
Air craft ice accretion measuement: A Phase |, SBIR study using millimeter wave radar (MMWR)
Lightfoot, Fred M., Fred M. Lightfoot & Associates, Inc, USA; Milligan, Robert E.; IEEE Aerospace and Electronic Systems
Magazine;August 1997; ISSN 0885-8985; vol. 12, no. 8, pp. 3-9; In English; Copyrightt: Assuing Activity

The Communication and Electronic Command, Fort Monmouth, NJ, profisase | bids to study the feasibility of using
millimeter wave radar (MMWR) techniques to measure the amouneaccumulated on aircraft wings and rotors. The MMW
phenomenologysed two modes, radiometric and coherent rdde various features or discriminates of the accretion deposits



on aircraft structures that characterize the icing condition is examined. A series of tests were conducted to validate the hypothesis
andassist the development of a design philosophy for a practical MMW radar

Author (EI)

Ice; Millimeter Waves; Radar Equipment; Radar Measunment; €xtures

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

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

19970029199British Columbia Uniy Dept. of Computer Scienc®¥ancouveyrBritish Columbia Canada
Formalization and Analysis of the Separation Minima for Aircraft in the North Atlantic Region
Day, Nancy A., British Columbia UniyCanada; Joyce, Jedy J., Hughes International Airspace Management Systems, Canada;
Pelletier,Gerry Hughes International Airspace Management Systems, Canada; Fourth NASA Langley Formal Metkeds W
shop; Sep. 1997, pp. 35-49; In English; Also announced as 19970029195; No Copyright; Avail: CASI; A03, Hardcopy; A03,
Microfiche

Theformalization and analysis of an air frafcontrol separation minima serves in this paper as an illustration of an approach
that uses formal operational semantics to drive the automated analysis of specifications. This contrasts with the appreach of trans
lating one notation into the input format for an analysis tool, or hard-coding the semantics of a particular notation into-the imple
mentationof an analysis technique. Themantic functions capture the structure of the specification and can be directly evaluated
to map a notation to a rigourous mathematical foundation. This eamtkibutes to a greater appreciation of how the structure
of a specification (e.g., theganization of a table), not just the semantics, is an important input to many analysis functions. Build
ing upon a common mathematical foundatidifferent notations can be combined to support an integrated approach to the analy
sisof a formal specification. A related issue is the importance of being able to revezfedhef the semantic functions so that
analysis results are provided to users at the same level of abstraction used in the input specifications. The formalization of the
separatioiminima combines the use of a tabular stylspEcification with predicate logic. This paper discusses how automated
analysisfunctions were applied to the specification to check for the properties of consisem@yeteness and symmetihe
benefitof doing this analysis is demonstrated by the discovery of an ambiguity in the separation minima.
Author
Air Traffic Contol; Semantics; Formalism; Minima; Applicationsdgrams (Computers); Bring

19970030201National Academyf Sciences - National Research Coyrfednel on Guidance, Navigation and Conttédshing-
ton,DC USA
Report of the Panel on Guidance, Navigation, and Contt
FraserDonald C., Draper (Charles Stark) Lab., Inc., USA; Szalai, Kenneth J., NASA Ames ResearchUS#tderonautics
TechnologyPossibilities for 2000: Report of adkshop; 1984, pp. 129-156; In English; Also announced as 19970030196; No
Copyright;Avail: CASI; A03, Hardcopy; A03, Microfiche

Guidancenavigation, and control (GNC) systems have historically been vital to improving operational capability of aircraft.
The development of autopilots and electronic navigation systems has greatly aided the crew in flying precise routes in all weather
conditions while at the same time reducing pilot workload. Advances in high-integrity onboard computing and electronics
technologyhave resulted in a significant increase in the capalofitiiese subsystems to perform more reliadficiently, and
safely.Onboard computing and control system capability has provided new @ggigraches for the aircraft desigri®r using
automaticcontrol systems to stabilize the aircraft, the designer can relax certain conventional aerodynamic stability requirements
andachieveaircraft performance benefits. Thus, modern fighter aircraft are designed with low levels, or in fact, negative levels
of longitudinal static stability to boost maneuvering capability and cruise performance, relying on the use of full-time, full-author
ity automatic stability augmentation systems to stabilize the airbwafing the next 20 years, GNC systems will become a driving
forcein aircraft design. Instead of making separately designed major aircraft systems work ttdgethesigner will exploithe
interaction and integration of aerodynamic, structural, and propulsion system controls to provide a better aircraft. The benefits
of such integrated designs have been demonstrated already. Integrated digital control of the engine inlet and autopilot systems
ona NASA YF-12 research aircraft resulted in a range increfaggercent. A civil transport derivative using extensions on each
wing and an active control system to minimize the requirement for structural modifications achieved significant cruise perfor-
mancemprovements. These are first-generation applications of advanced GNC systems. More significant beaits/atde
by the year 2000. Complete integration of aerodynamic, propulsion and structural controls, and mission avionics will provide dra
matically better aircraft performance, new capability (low observabsitpermaneuverability) and/or improved missideef



tiveness. This requires a concurrent, multidisciplinary design approach early in the design stage. The role of advanced GNC
systemsn future aircraft is not an option.

Derived from text

Navigation;Guidance (Motion); Active Cordl; Aerodynamic Stability; Automatigilots; Longitudinal Stability; Fighter Air

craft; Contollability

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19970028718North Carolina Agricultural and Technical State Univ., Human-Machine Systems Engineering Group Center,
GreensboroNC USA
A Fuzzy Metric for Cooper-Harper Flying Quality Measures
Strickland,Dara, North Carolina Agricultural anegg@hnical State UniyUSA; Ntuen, Celestine, Nortbarolina Agricultural and
Technical State UnivUSA; The First National Student Conference: NASA University Research Centers at Minority Institutions;
1997,pp. 350-353; In English; Also announced as 19970028662; Copyriakied(NASA); Avail: CASI; A01, Hardcopy; A04,
Microfiche

A Flight Handling Quality (FHQ) is a composite measure of performance used to assess how well a pilot responds to flight
conditions. For many years the Cocptarper (CH) FHQ has been considered as the industrial staBdsalise the CH-FHQ
consistof opinions characterized by vagueness and impreciseness, fuzzy set models can be used to aggregate opinions expresse
onthe CH-FHQ scale. This paper presents a fuzzy composite measure for CH-FHQ. The metric is robust and indesesitive to
scaleof judgements.
Author
Fuzzy Sets; Flight Conditions; Quality Cauwitr

19970028834Academy of Sciences of the Uzbek S$Rysical -€chnical Inst. Tashkent, Uzbekistan

Proceedings for the International Workshop on the Monitoring of Aircraft Structur es Final Report

May 19, 1997; 269p; In English, 18-20 Sep. 19%%hkent, Uzbekistan; Sponsored by Academy of Sciences of the B3Bek

Uzbekistan

Contract(s)/Grant(sF617089-96-\AW0071

Report No.(s): AD-A326728; EOARD-CSP-96-1002; No CopyrigviaiA CASI; A12, Hardcopy; A03, Microfiche
TheFinal Proceedings for Internationab¥kshop on the Monitoring of Aircraft Structures, 3-5 September 1996 djpiesT

coverednclude: use of undestroyed testing and heterogeneous semiconductor stto@stiesate airframe components fatigue,

aircraftstrength and service life, aircrafoperating conditions too fit their specification.

DTIC

Confeences; Service Life; Airaft Maintenance

19970028915NASA Langley Research Centétampton, YA USA
Quasi-Static Mscoelasticity Loading Measuements of an Aicraft Tire
Mason, Angela J., NASA Langley Research Center, USA; Tanner, John A., NASA Langley Research Center, USA; Johnson,
Arthur R., Army Research Lab., USA; Sep. 1997; 24p; In English
Contract(s)/Grant(s): FOP 505-63-50-19
ReportNo.(s): NASA-TM-4779; NAS 1.15:4779; L-17609; ARL-TR-1402; No CopyrighaiA CASI; A03, Hardcopy; A01,
Microfiche

Stair-stedoading, cyclic loading, and long-term relaxation tests were performed on an direr&ftobserve the quasi-static
viscoelastic response of the tire. The data indicate that the tire continues to respond viscoelastically even bé&ensoftaned
by deformation. Load relaxation data from the st&@p test at the 15,000-Ib loading was fit to a monotonically decreasing Prony
series.
Author
ViscoelasticityAircraft Tires; Pony Series; Least Sques Method; Static Loads



19970028983Geopia Inst. of Bch, Atlanta, GA USA
An Algorithm for Integrated Subsystem Embodiment and System Synthesis
Lewis, KemperGeopia Inst. of Bch., USA; Aug. 1997; 532p; In English
Contract(s)/Grant(s): NAG-1-1564; N&I102L; NSF DMI-94-20405; ROP 505-10-31-03
Report No.(s): NASA-CR-210732; NAS 1.26:201732; No CopyrighigihCASI; A23, Hardcopy; A04, Microfiche

Considetthe statement,’A system has two coupled subsystems, one of which dominates the design process. Each subsysten
consistof discrete and continuous variables, and is solved using sequential analysis and solatioinég® this type of statement
in the design of complex systems, three steps are required, nmedynbodiment of the statement in terms of entities on a com
puter, the mathematical formulation of subsystem models, and the resulting solution and system synthesis. In complex system
decompositionthe subsystems are not isolated, self-supporting entities. Infornsatthras constraints, goals, and design vari
ables may be shared between entities. But many times in engineering problems, full communication and cooperation does not
exist,information is incomplete, or one subsystem may dominate the design. Addititmedly engineering problems give rise
to mathematical models involving nonlinear functions of both discrete and continuous design variables. In this dissertation an
algorithmis developed to handle these types of scenarios for the domain-independent integration of subsystem embodiment, coor
dination,and system synthesis using constructs from Decision-Based Design, Game dimédfultidisciplinary Design Opti
mization. Implementation of the concept in this dissertation involves testing of the hypotheses using example problems and a
motivatingcase study involving the design of a subsonic passenger aircraft.
Author
Complex Systems; Algorithms; Sequential Analysis; Design Analysis; Mathematical Models; Decision Theory

19970029322Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
The Highly-Automated Airplane: Its Impact on Aviation Safety and an Analysis of Taining Philosophy
Liu, Kuo K., Air Force Inst. of &h., USA; Jun. 1997:10p; In English
Report No.(s): AD-A32719; AFIT/GSM/LAC/97J-1; No Copyright; vail: CASI; A06, Hardcopy; A02, Microfiche

Two Airbus accidents at Nagoya, Japan aadlduse, France in April and June 1994 highlighted the problem of the highly-
automatedirplaneand its interface with pilots. As technologies in the engineering design progress so quickly in airplane automa
tion, training philosophies toward the 'glass cockpit’ may need to be re-evaluated. Many pilots, young and old, praise the
advantagebrought by the new technolag®n the other hand, many have complained about the increasing workload and the dan
gerof automation features which are not in their control. In this thesis, | evaluate the accideatsighly-automated airplane
andthe probable solutions which can be applied in the training phase to reduce the accident rates. The training philsophies
to the crewmembers remaining in the cockpit of highly-automated airplanes should guarantee flying safety with limited time and
resources in the absence of rigorous regulations. Air transportation surely is the most popular business today and in the future.
The machine has been updated to include more automatic controls. Now our concern is to upgrade the human capability to stay
abreasbf technology and keep flying safe. That is the reason fotht&s, whose contribution to aviation safety is to recommend
adequateraining philosophies for highly-automated airplane users.
DTIC
Aircraft Safety; Flight Safety; Man Machine Systems;rait Accidents

19970029335Dassault Aiation, Direction Generaleéichnique Saint-Cloud, France
Evolution of Philosophy of Design Loads for Military Aircraft Evolution de la Philosophie des Charges de Dimensionne
mentdes Aions Militaires
Petiau,C., Dassault siation, France; Loads and Requirements for Military Aircraft; Feb. 1997; 8p; In French; Also announced
as19970029334; Copyright &lived; Avail: CASI; A02, Hardcopy; A02, Microfiche

After a brief recall of the principles of design load definition resulting from classical regulations, we show the difficulties
of their application for combat aircraft equipped with Electrical Flight Control SystenC(E.F This has led to an integrated
processwhere definition of design loads and setting of €.8. has been coupled, aiming finally to guarakésping the aircraft
within a limit strength domain. This evolution reinforces the definition principle of limit loads as maximum loads to be expected
in service, yet, without need for links with regulation standard maneuvers. We present the main aspects of this process, which
includes:the definition of load severity indicators, and the elaboratiaroosponding calculation operators; systematic calcula
tionsof these indicators during flight mechanics simulations (including real time development flight simulators); use-of mathe



matical optimization techniques, allowing to handle exchange rate between maneuver performances and structural sizing. For
generalcases it is not proven that these evolutions could justify a modification of ultimate loads/limit loads safety factors.
Author

Flight Control; Loads (Forces); Systems Engineering; Design Analysis; Military Aircraft; Structural Design; Flight Load
Recorders

19970029336NASA Lewis Research Cenjetleveland, OH USA
Probabilistic Approaches: Composite Design
Chamis, Christos C., NASA Lewis Research Center, USA; Loads and Requirements for Military Aircraft; Feb. 1997; 14p; In
English;Also announced as 19970029334; Copyrightwad; Avail: CASI; A03, Hardcopy; A02, Microfiche

Probabilisticcomposite design is described in terma @bmputational simulation. This simulation tracks probabilistically
the composite design evolution from constituent materials, fabrication process through composite mechanics, and structural com
ponent.Comparisons with experimental data are provided to illustedeetion of probabilistic design allowables, test methods/
specimen guidelines, and identification of in situ versus pristine strength. For example, results show that: in situ fiber tensile
strengthis 90 percent of its pristine strength; flat-wise long-tapered specimens are most suitable for setting ply tensile strength
allowables;a composite radome can be designed with a reliability of 0.999999; and laminate fatigue exhibits wide spread scatter
at 90 percent cyclic-stress to static-strength ratios.
Author
Structural Design; Compositetructues; Fabrication; Reliability Analysis; Computerdgrams; Design Analysis; Graphite-
EpoxyComposites; Structural Analysis; Structural Design Criteria; Laminates

19970029337DaimlerBenz Aerospace A.GBremen, Germany
Determination and Verification of Operational Maneuver Parameters and Tme Histories
Molkenthin,J., DaimlesBenz Aerospace A.G., Germany; Feb. 1997; 16p; In English; Also announced as 19970029334; Copy
right Waived; Avail: CASI; A03, Hardcopy; A02, Microfiche

This paper describes a procedure for the evaluation of operational maneuver parameters and time histories, with the goal, to
deriveloads from operational flight parameters. The basic assunipttbat for each operational maneuver type performed, in
serviceor simulation as a set of normalized parameter time historidsecaerified, and are called Standard Maneuvers. The Stan
dardManeuver is obtained by normalization of amplitudes and maneuver time to make the parameters independent of intensity
of the maneuverlight condition, flight control system, mass configurations, and the aircraft e paper outlines the deter
minationof the operational maneuvparameters, the identification process of the maneuver types, the normalization procedure,
thedetermination and verification of the Standard Maneuver time histories.
Author
Aerodynamic Loads; Flight Control; Design Analysis; Structural Design Criteria; Systems Engineering; Aircraft Maneuvers;
StructuralDesign

19970029338DaimlerBenz Aerospace A.GBremen, Germany
Flight Loads Derived from Operational Maneuvers
Struck, H., Daimler-Benz Aerospace A.G., Germany; Perron, C., Bombardier, Inc., Canada; Feb. 1997; 16p; In English; Also
announce@s 19970029334; Copyrightdived; Avail: CASI; A03, Hardcopy; A02, Microfiche

This paperdescribes the feasibility for the determination of operational loads applying an operational Maneuver Model. The
essentialnput for the Maneuver Model is a set of Standard Manewgarsisting of normalized operational parameter time isto
ries.Operational external loads can be determined for: extreme operational loads, fatigue loads, and loads related to the operational
parameterdy introducing aircraft basic data, flight condition and boundary conditions for the maneuver to be considered. The
application of the Maneuver Model is demonstrated for one aircraft. For some operational maneuvers the extreme operational
loadsare determinednd compared with the design loads required by MIL-8861. The application of Standard Maneuver indepen
dentof the aircraft type has been demonstrateddigrmination of the loads applying the Standard Maneuver time histories from
F-16 reconstituted to real time using the CF-18 performdateThe calculation of the loads has been performed using a proven
Canadiaroads calculation methodology and compared against flight test data of CF-18.
Author
Aerodynamic Loads; Flightésts; Aicraft Maneuvers; Fighter Adaraft; Automatic Flight Conwl; Aircraft Design
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19970029340DaimlerBenz Aerospace A.GMilitary Aircraft LMT2, Munich, Germany
The Impact of Dynamic Loads on the Design of Military Aircraft
Luber,W., DaimlerBenz Aerospace A.G., Germany; Beckkr DaimlerBenz Aerospace A.G., Germany; Senghb@., Daim
ler-BenzAerospace A.G., Germany; Feb. 1997; 28p; In English; Also annound®®a8029334; Copyright &ived; Avail: CA-
SI; A03, Hardcopy; A02, Microfiche

Thelayout of military aircraft structures is strongly influenced by dynamic loads from the early development phase onwards
upto final design and clearance phasefdd#nt dynamic loads have to be considered, namely dynamic gust lodes|dads
onwing, fin, fuselage and also lief loads from airbrakes, cavities and blisters, gunfire loads mainly at attachment frames and
panelsHammershock loads for air intake, bird strike and ammunition impact, acoustic loads for outer air intake and missile bays.
Also dynamic loads from landing, jettison, brake chute and rough runway induced loads as well as wake induced loads may be
designedDynamic loads resulting from flight test excitation like bunker input, stick jerks and control surface sweeps also have
to be considered. For some of the designing dynamic loads, examples are given to explain their derivation and significance both
for designof aircraft structural parts and related clearance aspects. Methods to derive dynamic design lotaterivagiblica
tions by using analytical and experimental tools will be presented. Validation methods for various design loads using dynamic
modeltest results, wind tunnel model and flight test results are mentioned. The main purpose of this presentation is to indicate
where dynamic loads would be dimensioning structures of futurepeidbrmance combat airplanes and how to approach the
problemof integrating all aspects into an optimum design.
Author
Aircraft Design; Aicraft Structues; Buffeting; Dynamic Loads; Flighests; Structural Design; MilitanAircraft; Gust Loads;
StructuralDesign Criteria

1997002934 1British Aerospace Defence Ltdherodynamics DeptPreston, UK
Dynamic Loading Considerations in Design of Modern Combat Aicraft
Chapman, R., British Aerospace Defence Ltd., UK; Feb. 1997; 16p; In English; Also announced as 19970029334; Copyright
Waived;Avail: CASI; A03, Hardcopy; A02, Microfiche

Thedesign and clearance for flight of recent aircraft has provided new challenpedigld of loads prediction and valida
tion. Traditionally during the initial design phases of an aircraft project, dynamic loadefehave been covered by uncertainty
tolerancespplied tostatic loads. Only when structural or equipment qualification problemgyerdaring development testing,
or worse in-service, have dynamic loading problems been fully addressed. The approach at BAe is to include dynamic loading
atthe design and development stage to a much greater extent than fofimerlg with the intention of reducing or eliminating
the need for costly post-design investigations and/or structural redesign. This paper outlines the effects considered and some
examplef the challenges encountered with respect to project constraints/criteria, methods maturity and flight clearance proce
dures. As validation of dynamic loading predictions is essential to aircraft qualification and certification, examples comparing
predictedand flight measured data are presented.
Author
Aircraft Design; Fighter Aicraft; Dynamic Loads; Structural Design; Anaft Structues; Aeodynamic Loads; Design Analysis

19970029342AerospatialeToulouse, France
The Ground Loads During Phases of Rolling: The Civilian and Military Specifications Les Charges au Sol Lors des Phases
deRoulage: Les Specifications Civiles et Militaires
Sgeglia,G., Aerospatiale, France; Regis, Berospatiale, France; Feb. 1997; 13p; In French; Also announced as 19970029334;
CopyrightWaived; Avail: CASI; A03, Hardcopy; A02, Microfiche

This article presents a comparative study of American, English, and French standards and civil specifications (JAR/FAR)
appliedto conditions of ground roll. The results obtained with small bumps, the actual surfaces,vaock thecomplished within
theframework of civil regulations are presented. The influence of thefeeedtif regulations is explained taking for example
acivilian turboprop certified for operations on semi-prepared surfaces.
Transl. by SCITRAN
Aircraft Design; Loads (Faes); Aicraft Specifications; Giund Ests; Aicraft Structues; Roll

19970029343Lockheed Martin actical Aircraft SystemaMeapons System Design Centeort Worth, TX USA

Evolution of F-16 Loads and Requiements

Gibson, David H., Lockheed Martin Tactical Aircraft Systems, USA; Feb. 1997; 12p; In English; Also announced as
19970029334Copyright Waived; Avail: CASI; A03, Hardcopy; A02, Microfiche
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This article presents a review of the historical background of the growth of external loads andedesigments for the
F-16fighter aircraft. Several scenarios are recounted where analysis assumptions were determined to be inadequate and flight tes
or operational data presented situations not fully covered by design criteria. Changes in design requirements are discussed an
suggestiongor future aircraft design analyses arteoéd.

Author
Aircraft Design; F-16 Aicraft; Design Analysis; Flighté&sts; Loads (Fares); Structural Design; Adgraft Structues

19970029345DaimlerBenz Aerospace A.GMunich, Germany
Influence of Thrust Vectoring System (TVS) on Structural Design Loads
Fuelhas, Konrad, Daimldenz Aerospace A.G., Germany; Neubadartin, DaimlerBenz Aerospace A.G., Germany; Feb.
1997; 12p; In English; Also announced as 19970029334; Copyrigived Avail: CASI; A03, Hardcopy; A02, Microfiche

The maneuverability and performance of modern fighter aircraft can be enhanced by a gbroshy System (TVS). This
papemwill show the benefits for the aircraft (e.g. Poststall) and identify the change in the structural design load3Viderill
be adapted to an existing fighter aircraft. The requirement is to minimize structural changes under consideration of the benefits
from the TVS for aircraft and performance. The capabilities and properties of new fighter aircraft to be designed initially including
TVS will be touched on.
Author
Aircraft Design; Thrust &ctor Contol; Structural Designioads (Foces); Fighter Aicraft; Thrust; Maneuverability; Agraft
Performance

19970029346British Aerospace Defence Ltdherodynamics DeptPreston, UK
Eurofighter 2000 Structural Design Criteria and Design Loading Assumptions
Watson, G. J., British Aerospace Defence Ltd., UK; Feb. 1997; 10p; In English; Also announced as 19970029334; Copyright
Waived;Avail: CASI; A02, Hardcopy; A02, Microfiche

This paper provides an overview of the assumptions employé ipreparation of Design Loads for the Eurofighter 2000
aircraft. For loading purposes, a set of Design Criteria have been defined, which summasraecthal maneuver requirements
for the aircraft. Additional assumptions on aircraft Control usage have been necessary to allow Designbeodefined without
a detailed knowledge of the finslandard of Flight Control System. The assumptions employed have been aimed at providing
arobust structural design for the airframe, an aim which islneing validated through the Flight Clearance aest activities
onwhich the first Prototype aircraft are currently engaged.
Author
Aircraft Contmol; Structural Design Criteria; Aeraft Design; Aicraft Structues; Aicraft Maneuvers; Flight Condd; Structural
Design;Loads (Forces); Fighter Agraft

19970029350Lockheed Martin actical Defense SystemSaint Paul, MN USA
COTS Joins the Military
AndersonL., Lockheed Martin actical Defense Systems, USA; Stevens, R., Lockheed Matiiical Defense Systems, USA;
Jul. 1997; 8p; In English; Also announced as 19970029347; Copyrigived/ Avail: CASI; A02, Hardcopy; A03, Microfiche

The complexity of todays military system has caused the priority ddafability to rise to an unprecedented level among
systemrequirements. An increasing number of government and defense industry &adelging on commercial fethe-shelf
(COTS) products with the associated economies of scale and use of non-developmental items (NDI) to meet this requirement.
The affordability benefits of COTS and NDI for military systems are subject to several other factors. For eathplaged
for products capable afperating in a hostile military environment increases, the number of products and vendors meeting these
requirementslecreases. In addition, military systems, which traditionally have been expmestedive for long periods of time,
aresubjected to two commercial phenomena that occur simultaneously - product prices decrease over time while technology pro
videsan increase in product performance. The latter factor results in a dichotomy summarized as parts obsolespapes. This
identifiesadditional military systenssues and current commercial trends and postulates how these trends can be used to meet
affordability requirements. The latter includes illustrated use of open system standards combined with pre-planned product
improvement (P3l).
Author
Defense Industry; Dichotomies; Economy
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19970030199National Academy of Sciences - National Research Cquranilel on Structure§vashington, DC USA
Report of the Panel on Structues
Hyer, Michael W, Virginia Polytechnic Inst. and State UnidSA; \enneri, Samuel L., NASA Langley Research Cetd&A,
Aeronautics Technology Possibilities for 2000: Report of a Workshop; 1984, pp. 71-98; In English; Also announced as
19970030196No Copyright; Avail: CASI; A03, Hardcopy; A03, Microfiche

Overthe last 50 years, aeronautical structures have evolved from the wood, fabric, and wire of low-speed biplanes to super
sonicaircraft fabricated with advanced metallic and nonmetallic materials. The advances made in structures technology have had
significantimpacton aircraft design and performance. An example is tige Mright reductions being realized from the utiliza
tion of composite materials for secondary and primary structures. Hoveévmtural advances have been evolutionaoyrevo
lutionary. Through the year 2000, thesiee opportunities to obtain significant new advancements in structural techridiegg
advancegould resulin considerable performance and capability piysdich as increased payload, range, speed, maneuverabil
ity, fuel eficiency, and safety through reductions in weight, increases in strength, and the ability to make structures pliable. Also,
with new manufacturing processes it is possible that reductions in production costs will be realized.tBersugitural technel
ogy areas where future major advances ctn@dnade are adaptive structures, thermal structures, damage tolerant structures, pro
pulsionsystem structures, and new structural concepts.
Derived from text
Structural Engineering; Structural Design; Aircraft Performance; Aircraft Design; Production Costs; Manufacturing;
Durability

19970030204National Academy of Sciences - National Research CquPailel on Systems Integratjdiashington, DC USA
Report of the Panel on Systems Integration
Sigalla,Armand, Boeing Commercial Airplane Co., USA; Maglieri, Dominic J., NASA Langley Research Q¢BferAerc
nautics Technology Possibilities for 2000: Report of a Workshop; 1984, pp. 195-213; In English; Also announced as
19970030196No Copyright; Avail: CASI; A03, Hardcopy; A03, Microfiche

Projectionsf technological advances to the year 2000 have suggested a number of possible conceptual types of air vehicles.
For convenience, these have been grouped according to speed, increasing from below Mach 1 (including hovering flight) through
variousMach ranges to orbital flight. The potential performance capabilities that could be realized for each of these types of air
craft provide exciting prospects for the years beyond 2000. It is clear thgiethier design flexibilities provided by the projected
technologyadvances will permit significant improvements in performance, ecqreomdgafety and allow the design and devel
opment of aircraft systems thairrent technology will not support. In the following sections, each vehicle type is discussed, not
ing design features and significant advances. Where related aircraft exist, the significant economic and performance factors are
comparedIn addition, for each concept, the technology developments considered essential for the advanced concept are identi
fied. The types of aircraft described are examples of what advances in the technology projected for the year 31300ideuld
Theyare by no means all that would be possible. The mavielvs on the current statelaofowledge of systems intgation as
adiscipline and the need for advancement in this area presented in the concluding section of this report.
Derived from text
Systems Integration; Economic Factorsaiisonic Speed; Mach Number; Hovering

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19970028811Air Force Inst. of €ch, Air Univ., Wright-Patterson AFB, OH USA
Automated Cockpit Technologies: Implications for Air Mobility Command Air crews
Val le, Christopher R., Air Force Inst. ofdh., USA; Jan. 1997; 59p; In English
Report No.(s): AD-A326710; AFIT/GMO/LAC/9712; No Copyright; Aail: CASI; A04, Hardcopy; A01, Microfiche

The Air Force has purchased its first new generation of airlift aircraft with the acquisition of the C-17hitojest replacing
the C-141 as the workhorse of the Air Force, the C-17 has also replaced part of théthrgngrtial navigation systems, comput
ers,and automation. The reliance on the automation of the C-17 demands a smooth interface between crew and automation, the
crew must stay informed of the progress of the systems, and remain prepared to assume manual control should the automatiol
fail. to accomplish this, the automation must be designed for ease of use and the crew must be trained to work in harmony with
eachotherand the automation. Each aircraft manufacturer has a particular philosophy about how its aircraft are automated, and
eachaircraft operator has a philosophy about operating those aircraft. An understanding of these philosophika@mi thye
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of problems associated with automation are valuable tools for pilots. This paper will discuss those philosophies, including the
philosophieof the design and operation of the C-17. Fortunat@hlian aviation has had over ten years of experience dealing

with the many intricacies of these highly automated airdpdlfbt reports and academic research have identified specific problems,

or pitfalls associated with automated aircraft. This paper presents pitfalls to be avoided by Air Force operators.
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19970029348Northrop Grumman CorpMilitary Aircraft Systems Diy Pico Rivera, CA USA
Advanced Avionics Architectures: Where are We Going?
Domae,T. P, Northrop Grumman Corp., USA; Logan, H. L., Northrop Grumi@arp., USA; \iney, J. E., Northrop Grumman
Corp., USA; Advanced Architectures for Aerospace Mission Systems; Jul. 1997; 8p; In English; Also announced as
19970029347Copyright Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

We will explore the question of where avionics architectures are tadagidering the Joint Strike Fighter and the evolution
of open system approaches from té&/P PACE and RVE PILLAR programs of the 198§)’ The recent work extentisdays
notions of a unified software and hardware approadote processing and a common interconnect between architectural ele
ments, not only to sensor or signal processing, but toward the apertures themselves and the system development environmen
We shall take a broad view of the problem that includes RF electronics, interconnect, operating systems and agfitication
developmentprocessing hardware, and the system development environment itself. The architectural extensions discussed here
aremade in the context of the basic long term technology trends ofdigital sensor processing and preprocessing, higher per
formanceanalog-to-digital converters, lightwave technology for both sidisafibution and routing, and software structures that
reducedevelopment expense, while increasing the supportability and portability of applications software. Future RF electronics
moduleswill be waveform independent and support multifunction apertures in a given spectrum for a selected bandwidth, with
astrong impact on &rdability since the RF sensors and their associated electronics correspond to some 70 percent of avionics
fly-away cost. V& will show how decoupling the explicit interactions of various systlements simplifies development and-sys
temintegration by removing unwanted design dependencies and providing upgrade paths ffaotivet &fchnology insertion,
with minimum system breakage. These techniques will be used to implement the principles of moskabgityp, and ability
to upgrade that have become part of the talapen system approaches and will be even more important in the future as the oppo
sitepoles of capability and fafrdability govern both new systems and upgrades. A coherent integrated architecture that promises
moreaffordable development, implementation, and support is presented as the answer to the question, "'Where are we going?’
Author
Computer Systems Programs; Computer Programs; Bandwidth; Avionics; Architecture (Computers); Applications Programs
(Computers)Modularity; Decoupling

19970029352Alenia Aeronauticaturin, Italy
Modular Avionics System Achitecture Definition in the EUCLID Reseaich and Technology Pogramme 4.1: Methodot
ogy and Results
Marchetto,A., Alenia Aeronautica, Italy; Jul. 1997; 12p; In English; Also announced as 19970029347; Copyiiggd;\Wail:
CASI; A03, Hardcopy; A03, Microfiche

The European Cooperation for Longfm in Defense (EUCLID) Research aretiinology Programm@&TP) 4.1 'Modular
Avionic Harmonization Study’ is a joint programme carried out by France, GeritalgryNetherlands, Spain and United King
dom,aiming to harmonize modular avionic concepts among the aforementioned nations, thus preparing a common European basis
for the future development of modular avionics platforms, taking as reference the 2005/2010 in service date time frame. The work
hasbeen developed through five work packagleslicated respectively to General Requirements for Moduianits, System
ArchitectureDefinition and Risk Assessmengdhnology Programmes, Modulavidnics Support Facilities, Identificatiavf
a Roadmap for Modularvionics. This paper presents an overview of the methodology that has been adopted to come to-the defini
tion of a modular avionic system architecture which is capable to sattdfined set of functional requirements, in presence of
technicalconstraints of various nature resulting from technology assessments carried outhdupirmgramme. The paper-dis
cusseghe following subjects: The dérent functional areas to be covered by an avionic system tailored on an envelope-of opera
tional requirements. The different categories of functional/physical elements which compose the modular system. Those
requirementsamong the set of driving functional requirements tedereference in the course of the studyose impact has
been so relevant to drive or condition the architectural sfi@bhnical requirements and constraesociatedo the physical
elementsaving a direct impact on the system architeatuoelel. The basic characteristics and an outline of the proposed archi
tecturalmodel, how it has proceeded from the above functional/technical requirements, and how it incorporates important fea
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tures,such as an adequate capability to tolerate faults by reconfiguration and to perform data fusion at various levels. Limits of
thearchitectural study carried out.

Author

Functional Design Specifications; &ritectue (Computers); Yionics

19970029353Wright Lab, Avionics DirectorateWright-Patterson AFB, OH USA
When Do Advanced Avionics Architectures Make Sense For Upgrading Aging Acraft?
Krueger,C. H., Wight Lab., USA; énner R., Wight Lab., USA; Jul. 1997; 10p; In English; Also announced as 19970029347;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A03, Microfiche

With the dramatic reduction in defense spending iT@A&ountries, it is quite clear that there will be few new military aircraft
for perhaps many years. A consequence isttigme will be widespread use of current aircraft to satisfy future military mission
requirementsOne of the most costfettive means for improving the capability of a military aircraft to deal nétlv threats and
mission requirements is to upgrade the performance of the avionics suite. However, current federated avionics subsystems are
weapon-systeranique, have limited capability and lismd may not support new functional requirements. In addition, the cost
of performance upgrades for federated avionic suites are prohibitive, particularly in terms of the budgets available. Integrated,
modularavionics technologies f&fr substantial potential for improving the reliability and reducingctist/weight volume per
functionfor adding new functional capabilitintegrated, modular avionics are normally considered for new aircraft, but there
is some evidence that they may have potential in some circumstances for older aircraft as well. This paper examines-several mili
tary aircraft applications and discusses the circumstances where the retrofit of an advéorged architecture may be preferred
to more conventional approaches. The major consideration is cost per function. The paper will show that the advanced architecture
is a clear winner as theumber of functions is significant in terms of the level of integration required with other subsystems. It
is very difficult to determine with even coarpeecision the costs of various approaches, but certain trends are apparent. Not too
surprisingly,the dominant acquisition cost is not the avionics equipment, but the ¢ostadling and integrating the equipment
into the aircraft together with the cost of testing, documentation and training.
Author
Avionics; Cost Effectiveness; Functional Design Specifications; Military Operations; Support Syséapen\8ystems

19970029354Wright Lab, Avionics DirectorateWright-Patterson AFB, OH USA
The Future of Avionics Architectures
Morgan, D. Reed, Wright Lab., USA; Jul. 1997; 14p; In English; Also announced as 19970029347; Copyright Waived; Avalil:
CASI; A03, Hardcopy; A03, Microfiche

A look into the future of avionic architectures over the next twenty years is presented by extrapolating past evolutionary
trends, projecting future military needs and projecting the availability of advanced architectural building blocks. The basis for
this forecast is drawn frorthe hypotheses that: (1) the physical and functional attributes of architectures evolve, even though the
building block technologies often undergo revolutionary changes; hence, extrapolation of past architectural trends provides a
good’first cut’ look at the future, (2) basic changes in architecture are driven by ndiatbidnecks resulting from the application
of advanced technology building blocks that are used to improve situation awareness; hence an understanding of forces driving
improvementsn situation awareness and what devices future architects will have at their disposal helps frame the processing and
interconnect requirements (and hence the architecture) and (3) cost containment, even cost reduction of avionics systems, will
bethe dominant driver fofuture architectures; hence, any form of physical or functional integration that reduces cost also helps
definefuture architectures. Conclusions drawn from this paper are: (1) architecture changes resulting from avionics updates will
continueto be evolutionarywith new building blocks and network designs 'grown otte’ existing infrastructure, (2) architec
tural extensions for retrofits will take the form of 'bridging’ network interface circuitry that will interconnect advanced COTS-
based networks and processors, (3) the drive for improved situation awareness will force architectures to increasingly support
signalprocesscebased networks that will be dominated by several gigabit/second streaming data; as a result, switch-based, point-
to-pointlinks will be the primary means of system-lei@krconnections, with bus-based networks being used mostly for control
andmessage passing at the backplane level, (4) for the first time, the application of new photonics-based building blocks to new
avionicsdesigns will eventuallgllow the avionics architect the design freedom to physically and functionally locate computing
assets at space-available locations without performance penalty, (5) highly digital, 'functionally integrated, physically distrib-
uted’ systems will emgye, with the co-habitation of RF analog and digital pre-processing, signal and data prouessiies
existingwithin the same module-based enclosure. A physically distributed, unified network will result, with a unified interconnect
network across RF, IF, data and signal processing modules, (6) analog photonics will emerge to challenge RF electrical signal
distribution,filtering and frequency conversion functions, (7) the digital boundary will move closer to the RF apertures; digital
CNI (up to 2 Ghz) systems and a mostly digital-baseldr warning and radar systems will eventually replace more costly analog
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designsX) within the next 15-20 years, a new 'fourth generation’ architecture willgerthat will embody the features described
above. The dominant feature of this projected architectuhe similar interconnect structure that both analog and digital avionics

will assume. As a result of the increasing digitization of analog functions and the availability of high speed networks, the classical
physicalboundaries of avionics will almost vanish, (9) architectures will be driven and constrained by the mandate that designs
be made open and commercial-based to the greatest extent possible. This trend will proféertdiytafe architectures in that
networkprotocols, processors andftware operating systems will likely change with time. Coping with this changing environ
ment will require the expanded use of design tools, descriptive dasigumagesnd programmable interfaces. Future architec
turesmust be designed for change at the outset.
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19970029355British Aerospace Defence LtdMilitary Aircraft Div., Preston, UK
Technology Tansparency in Future Modular Avionic Systems
Edwards, R. A., British Aerospace Defence Ltd., UK; Connan, C., Dassault Aviation, France; Jul. 1997; 8p; In English; Also
announceas 19970029347; CopyrightdiVed; Avail: CASI; A02, Hardcopy; A03, Microfiche

Affordability is a key driver for future weapon systems, and it is generally accepted that integrated modular avionics (IMA)
can make a major contribution to the reduction of acquisition and support costs. However, the technologies upon which IMA
depends are evolving rapidly, and there is a danger thagieigéMA standards and systems under development will become
obsoleteover timescales which are short compared to military programme lifecycles. This paper suggests that steps can be taken
to mitigate the impact of obsolescence on complex avionic systems by ensuring that technology transparency is established a
akey architecture characteristic, andaskled from the outset in standardization activities and in system design. The importance
of technology transparency is a consequence of the rate of technology development in relation to the long system lifecycle for
military projects, and the need for interchangeability and backwards compatibility of new building blocks in 'old’ systems in order
to reduce life cycle costs (LCC). Examples of how technology transparency can be achigieehdi@ the hardware, software
anddata networks domains. Key areas for long term 'open system’ interface standards which support technology transparency
areidentified, based on information previously released from the Allied Standé@diés Architecture Council (ASAAC) stan
dardizationprogram. The implications of system leigdues (safefysecurity qualification, etc.) and the drive to exploit Commer
cial Off The Shelf (COTS) technology are explored, and the need to consider technology transparency for system design tools
is established. The main conclusion is that, whilst many regard technology transparency as the 'Holy Grail’ of IMA, practical
solutionsare possible in a number of areas and must be pursued vigorously through programmes such as ASAAC if LCC benefits
areto be maximized.
Author
Systems Engineering;8apon Systems; Support Systems; Life Cycle Costs; Cost Reduction; ConmgyrtzmBy Aionics

19970029356Bundesamt fuer Bhrtechnik und Beschahg, Koblenz, Germany
Integrated Modular Avionics Architecture Concepts Demonstration
Potthaus,)., Bundesamt fuer &tirtechnik und BescHaihg, Germany; KloeckneW., Elektroniksystem- und Logistik G.m.b.H.,
Germany; Sprang, |., Elektroniksystem- und Logistik G.m.b.H., Germany; White, C. G., Elektroniksystem- und Logistik
G.m.b.H.,Germany; Jul. 1997; 10p; In English; Also announced as 19970029347; Copyaight\vail: CASI; A02, Hard
copy; A03, Microfiche

This paper reports on the refinement, demonstration and validation of a number of key concepts for Integrated Modular
Avionics (IMA), as performed under tH®A Demonstrator programme. For the communication network, software architecture,
andfault management areas, selected aspects of the concepts were refined, and implemented on a demonstration platform. Thi
platform,termed the IMA Demonstratds a tool for investigating and evaluating IMA issues, and has been construgdyl lar
from commercial dfthe-shelf components. In the IMA Demonstratbe communication network is implemented Hyrctional
prototypeof the Matrix Switched Network. The software architecture of the IMA Demonstrator includes functional prototypes
of the communication system and the fault management system. The IMA Demonstrét®fiaradional prototypes have been
usedto validate the relevant IMA Concepts.
Author
Computer Systems &grams; Communication Networksyifnics; Management Systems
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19970029359DaimlerBenz Aerospace A.GMilitary Aircraft Div., Munich, Germany
Signature Avionics: Signature Optimised Operating of a Stealth Aicraft
Hurst, P., Daimler-Benz Aerospace A.G., Germany; Knappe, P., Daimler-Benz Aerospace A.G., Germany; Benninghofen, B.,
Daimler-BenzAerospace A.G.Germany; Jul. 1997; 8p; In English; Also announced as 19970029347; Copyaiyedy\Avail:
CASI; A02, Hardcopy; A03, Microfiche

Stealth design is one design principle for next generation combat aircraft. The effort in this area have a long history at the
Daimler-BenzAerospace (Dasa), formerly MBB, e.g. the Lampyridae project in the easly@@erational studies have shown
thatthe introduction of stealth design will incredke survivability of combat aircraft significantigspecially against airborne
threats.Yet the efective use of critical signatures during a mission and the matching of tactics to stealth features require the devel
opmentof an adapted avionics. This adapted aviongignature avionics - will not compromise the stealth design, take direct
advantagdrom the stealth characteristics, and utilize the stealth properties via an integrated tactical mission control. to transform
thisidea into an applicable format suited for the implementation in aircraft avionics syatemstional breakdown in individual
functions,prototyping and performance analysis of these functions, turns out to be necdssdeasibility ofthis approach has
beenproven on the signature avionics function ’fly by signature’ as an example.
Author
Reliability Analysis; Fighter Agraft; Avionics

19970029360Naval Air Warfare CenterAircraft Div., Warminster PA USA
A Multiservice Switch for Advanced Avionics Data Networks
RosenW. A., Naval Air Warfare CentelUSA,; Phipps, WA., Florida Agricultural and Mechanical UnNJSA; Geoge, A. D.,
Florida Agricultural and Mechanical UnivUSA,; Turnet D. D., Naval Air WarfareCentey USA; Gershman, YNaval Air War-
fare Center, USA; Birmingham, M. P., Naval Air Warfare Center, USA; Jul. 1997; 8p; In English; Also announced as
1997002934 7Copyright Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

With knowledge of persistent data communicatiorfitrgfatterns diered to an avionics data network, modifications to the
routingthrough the network can be made to improve total throughput and bound the latency of packets. The Multiservice Switch
(MSS) is such a route-optimizing switch for streaming sensor data. The MSS has two switching fabrics. packet switching and
circuit switching. The packet-switching fabric routes small control and data packets between switch ports. The circuit-switching
fabric uses a crossbar to physically connect ringletsch reduces the workload on the packet-switching fabric long data streams
between the ports. An implementation of the MSS is described which uses commeéttiedsifelf (COTSEomponents. A sim
ulationmodel was developed to show the benefits of the MSS under standard avionics workloads. The results ahtlied#SS
distinct advantages in terms of performance, price, and power consumption over other conventional switch and network topology
designs.
Author
SwitchingCircuits; Topology; Switches; Routes; Packets (Communication); Packet Switching; @atniission; Data Flow
Analysis; Computer Networksyinics

19970029361National Aerospace LabAmsterdam, Netherlands
Simulation of a Cell Switched Network for the Contol of a Switch Matrix in a High-Speed Arionics Network
Aupers, David A., National Aerospace Lab., Netherlands; Heerink, Gerald J., National Aerospace Lab., Netherlands; Wellink,
StevenNational Aerospackab., Netherlands; Jul. 1997; 8p; In English; Also announced as 19970029347; Copwiigid;W
Avail: CASI; A02, Hardcopy; A03, Microfiche

This paper describes the research expkriments carried out by the National Aerospace Laboratory (NLR) in the field of
high-speednterconnection systems for modular avionics. fdsearch has been carried out in the EUCLTBR 1 framework.
The avionics network that was modelled and simulated was an optical switch matrix under control of a cell setitairéd
Theoptical switch matrix dérs the avionics system circuit switched, uni-directional, point-to-goimhections. A bandwidth
of 2 Ghps is projected. The main purpose of the matrix is to connect sensors producing high data rates, such as an attack rade
in fighter aircraft, with the core avionics processing cludtke cell switched network - in this case Asynchronaasidfer Mode
(ATM) - controls the optical switch matrix and provides data transfer at lower data rates, file,teams&atus messages. The
simulation model operatedTM at 149 and 622 Mbps. The primary objective of our research was to a384¢ss A data link
layerfor a control and message network in an avionics data netiMoekcomputebased tool to model the network was SES/
Workbench.
Author
Asynchonous Tansfer Mode; &ionics; Bandwidth; Computer Networks; Data Links; Network Goan8witching Cicuits
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Integrated Processing
Farmer,Roy, Hughes Aircraft Co., USA; Robinson, Thomas H., Hughes Aircraft Co., UGAilld, Edward, Hughes Aircraft
Co.,USA; Jul. 1997; 10p; In English; Also announced as 19970029347; CopyraNvedVAvail: CASI; A02, Hardcopy; A03,
Microfiche

A review of the modular avionics concepts is presented in light of B@@hdate to change the militargcquisition process
andthe recent delivergf advanced modular processing systems developed to meet the demands of the next generation avionics.
Futuretrends - in avionics are discussed along with how this will impact the modular standards just now being implemented. Mod
ular avionics is the most dominant feature of our advanced avionics systems. Initially mandated because of the projected cost
advantageanodular avionics also provides significant performance potential. Modular avionics is characterized by eonfigura
tionsthat partition the system into building blocks that feature integration, moduéaxttcommonalityThe main focus of these
conceptss initially being applied to the digital core avionics for which the F-22 Common Integrated Processor is a powerful and
innovativerealization. The USAFAYE PACE and NASA programs extended the current concepts further and the initiatives to
integrate commercial-off-the-shelf (COTS) technology has fostered innovative solutions to improve increased availability at
reducedcosts. Functions withithe aircraft will become more integrated requiring innovative approaches to the management of
the computer resources and distribution of information.
Author
NASA Pograms; Modularity; Cost Reductionyidnics; Computers

19970029365DaimlerBenz Aerospace A.G., Sensor Systeblisn, Germany
A Modular Scaleable Signal Pocessor Achitecture for Radar and EW Applications
Keller, H. P., Daimler-Benz Aerospace A.G., Germany; Rabel, R., Daimler-Benz Aerospace A.G., Germany; Schmitt, K.-P.,
Daimler-BenzAerospace A.G Germany; Jul. 1997; 8p; In English; Also announced as 19970029347; Copyaiyedy\Avail:
CASI; A02, Hardcopy; A03, Microfiche

Daimler-BenzAerospace, Ulm has developed the Advanced Programmable Signal Processor (APSP), astaidalze
andprogrammable multi-Gigaflop machine basedstudies sponsored by GMOD. The modular architecture allows an easy tai
loring to quite diferentrequirements in signal processing and pattern recognition for,Feuteay Electro-optical sensor applica
tions, e.g. from small non-coherent radar and EW systems up to sophisticated airborne multimode pulse doppler radars or complex
groundor ship based multichannetsdars. From an architectural point of vielae APSP comprises clusters of single chip floating
point processors @xas Instruments TMS320C3x [1] digital signal processor which can perform fB2abiitg point calculations
at a 60 Megaflop rate), special partially programmable modules (based upon off-thé-§hieathips), multipurpose memory
modulesand multipurpose interface modules. The APSP comes with comprehensive Softwavelaumtciuding the real time
multiprocessopperating system APOS. The modularity and scalability in Hardware and Softfeasetioé possibility to tailor
the signal processor performance to the application, while preserving options for growth potential. Furthermore modifications
in the processing algorithms are done via software changes, without costly hardware redesign. This article focuses the major
aspectof the APSP in Hardware, Operating System and Softwaoks ind showthe implementation of a small and a high-per
formanceapplication.
Author
Modularity; Algorithms; Coheznt Radar; Computer Bgrams; Digital Systems; Doppler Radar; Elec®ptics; Radar Detec
tion; Signal Analyzers
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Sensor Fusion for Modern Fighter Aircraft

TaubenbergeK., Elektroniksystem- und Logistik G.m.b.H., Germany; ZieglerDaimleiBenz Aerospace A.G., Germany; Jul.

1997;8p; In English; Also announced as 19970029347; Copyrigiv&tl; Avail: CASI; A02, Hardcopy; A03, Microfiche
SensofFusion has become important for fighter aircraft in order to improve the air picture with respect to the displayed area

of all sensors, the precision ofgat’s kinematic data, the confidence in th@é&ts identity and to support the management of

thesensors. The paper investigates system architectures of existing and future sensors. Based on a Bayesian fusion approach, tt

benefitsand constrains of data throughput, accuracy and track consistency is shown. The results of simulation runs with radar

IR and ESM sensor models together with a data link network are presented.
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Impact of COTS on Military A vionics Architectures
Carbonell, Juan, Wright Lab., USA; Ostgaard, John, Wright Lab., USA; Jul. 1997; 6p; In English; Also announced as
1997002934 7Copyright Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

The Department of Defense is being driven to use Commercial Off-the-Shelf (COTS) hardware and software in order to
reducethe overly complex and unnecessary practices of using military standards and specifications while reducing costs. There
area variety of issues related to the use of COTS hardware and software components in military avionics systems that have an
impactin the architectures.vdonics packaging, cooling, networks, processors, and software languages are just a sample of the
areasaffected bythe use of COTS. A number of steps must be taken by weapon systems managers to ensure they have a strategy
in place to meet the challenges brought on by COTS technologies.
Author
Computer Pograms; Aionics; Defense Bigram; Systems Managemengafjon Systems
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An Approach Towards Integration of a Modular Core Avionics System Kernel

Grasshoff M., DaimlerBenz Aerospace A.G., Germany; Foersiér, DaimlerBenz Inter Services, Germany; Jul. 1997; 14p;

In English; Also announced as 19970029347; Copyrighiv®d; Avail: CASI; A03, Hardcopy; A03, Microfiche
Daimler-BenzAerospace (Dasa) Military AircraRivision has set up an experimental avionic system with modular structure

usingVMEbus based hardware components and a commercially available opeyatem (OS) as common OS. Since commer

cially available realtime OS’do not fulfill the requirements for future avionic systems, Sysamagement Software (SYMS)

hasbeen developed. SYMS enables the communication betwderedifprocessor modules atiebir co-operation. This is the

presupposition for fault management and reconfiguration management within the whole core system. The reconfigurability of

the experimental system has been demonstrated. The source code of SYMS has been fully written in Ada. Small sized interfaces

to the hardware and to the OS support easy adaptatiorfacedif environments of hardware and or OS. Applications ofvtiwde

core system are controlled separately by SYMS Tables (Blueprints). The approach supports developing portable and reusable

applicationsoftware. The flexibility of SYMS enables the demonstration déiifit standards and their capabilities withirfiedif

entintegrated systems. Currenttitis work is of interest in view of the Allied Standard@nics Architecture Council (ASAAC)

demonstratioprogramme, planned for the ASAAC Phase 2. Flggiptable derivatives of the experimental system can be used

in different experimental flight programmes. Information about a modular computer to be flown within an experimental flight

programmaes presented.
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Low-Level Flight Capability of a Futur e Military T ransport Air craft Based on Commecial Avionics
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Thereis a needor a new military transport aircraft, which can cope with the operational requirements to improve the current
air transport forces of the European countries to satisfy tactical, logistic and future operations, at the beginning of the next century
Significant requirements, which relate to the avionics and mission systems, are for instance: low-level flight capability and board-
autonomouspproach and landing capability enabling adverse weather operations by day and night. Thisspapes a system
concept for low-level flight capability based on commercial avionics as used in AIRBUS aircraft. First, the essential functions
andfeatures of the flight control and flight guidance system are highlighted. Theagdhi®nal functions and system elements
relatedto controls/displays and operational modes, which are required for low-level flight, are discussedterfatyresults
of a demonstration and pilot evaluatiparformed in the flight simulator a DAIMLER-BENZ AEROSEBE AIRBUS in Ham
burgare presented. The investigations described in this paper have been performed within the context of technology studies, which
arepartially sponsored by the German Ministry of Defence.
Author
Air Transportation; Aionics; Display Devices; Flight Cordl;, Flight Simulators; Tansport Aicraft
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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.

19970029263Michigan Univ, Div. of Research Development and Administratidnn Arbor, Ml USA
Effects of Mistuning on the Forced Response ofdrbomachinery Rotors Final Report
Pierre, Christophe, Michigan Unj\JSA; Dec. 29, 1994;1b; In English
Contract(s)/Grant(s): NAG3163
Report No.(s): NASA-CR-205484; NAS 1.26:205484; No CopyrighigiACASI; A03, Hardcopy; A01, Microfiche

Thebasic purpose of this research has been to develop a fundamental understandinfectsted bfade-to-blade dissimi
larities, or mistuning, on the dynamics of nearly cyclic bladed-disk assemblies. This topic is of importance as mistuning has been
shown to increase the forced response amplitudes of some blades significantly, and even to lead to blade failure. Furthermore
thecurrent trend toward high performance propulsion turbomachinery designed for finite service life demands an accurate predic
tion of system performance and dynamics at the design stage. This objective has been ach@vgiddpput the following tasks.
First, the investigation of the free and forced responses of representative figareiyf simple blade assembly models that-cap
tureall the important characteristics of typical turbomachinery rotors. Second, the development of computational methods that
predictthe efects of mistuning in a systematic and reliable veagng with the development of a systematic reduced-order model
ing procedure for mistuned bladed disks. Thitek application of these findings and the tools developed to an industrial rotor
namelythe first stage of turbine blades of the oxidizer turbopump in the space shuttle main rocket engine (SSME). The research
supportedby NASA has led to the development of a coherent theory for mistuned blade assemblies. The further implementation
of these computational tools into the forced response prediction system currently under development in the Structural Dynamics
Branch-FREPS-wouldnable the designer and the analyst to: (1) identify tghblade assemblies highly sensitive to mistuning
in various frequency and other parameter ranges and (2) characterize mistuning effects on their forcedygmeoliseng true
responsamplitudes and fatigue life estimates.
Author
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DynamicResponse

19970029546
Effects of incorporating a cone swirler into a side-inlet ducted ranwcket
Wau, Pei-Kuan, @itech, Inc, USA; Chen, Ming-Hsiung; Baurle, Robert A.; Eakindljai E.; Chen, Tzong H.; Nejad, Abdollah
S.;Journal of Propulsion and Power; January 1997; ISSN 0748-4658; vol. 13, no. 1, pp. 162-166; In English; Copaitight; A
IssuingActivity

A feasible cone swirler design for a side-inlet ducted ramrocket combustor has been demonstrated and its advantages illus
tratedusing the KIMA3 program. Studies of the nonreacting flowfield indicate that the cone snat@nly improves the flow
pattern but also enhances the flow swirl in the combustor
Author (EI)
CombustiorChambers; Computerized Simulation; Flame Holders; Ramjet Engines; Side 8patecraft Rypulsion; \brtices

19970030195Los Alamos National LapNM USA
Advanced aircraft ignition CRADA Final Report
Early, J. W, Los Alamos National Lab., USA; [1997]; 34p; In English
Contract(s)/Grant(s): W405-eng-36
Report No.(s): LA-CRADA-97-2; DE97-003447; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Conventional commercial and military turbo-jet aircraft engines use capacitive discharge ignition systems to initiate fuel
combustion. The fuel-rich conditions required to ensure engine re-ignition during flight yield less than optimal engine perfor-
mance, which in turn reduces fuel economy and generates considerable pollution in the exhaust. Los Alamos investigated two
approacheto advanced ignitiorlaser based and microwave based. The laser based approach is fuel ignition-sjzalkskbreak
downand via photo-dissociation of fuel hydrocarbons and oxygen. The microwave approach involves modeling, and if necessary
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redesigninga combustor shape to form a low-Q microwave cawtyich will ensure microwave breakdown of the air/fuelmix

ture just ahead of the nozzle with without a catalyst coating. This approach will also conduct radio-frequency (RF) heating of
ceramicelements that have & loss tangents. Replacing conventional systems with either of these twgstems should yield
combustiorin leaner jet fuel/air mixtures. As a result, the aircraft would operate with (1) considerable less exhaust pollution, (2)
lower engine maintenance, and (3) significantly higher fuel economy

DOE

Aircraft Engines; Fuel Combustion; Ignition Systems; ldgdrbons; Jet Engine Fuels; Combustion Chambers; Oxygen

19970030198National Academy of Sciences - National Research Cqurenilel on Propulsioiashington, DC USA
Report of the Panel on Populsion
Kerrebrock, Jack L., Massachusetts Inst. of Tech., USA; Poferl, David J., NASA Lewis Research Center, USA; Aeronautics
Technology Possibilities for 2000: Report of a Workshop; 1984, pp. 47-69; In English; Also announced as 19970030196; No
Copyright;Avail: CASI; A03, Hardcopy; A03, Microfiche

Propulsionwhile conventionally included on the list of important aeronautical disciplines along with aerodynamies, struc
tures, etc., is in itself a systems endeavor, analogous to the engineering of the entire vehicle; indeed propulsion encompasse
importantaspects of all the other disciplines. In recognition of this fact, the panel fatudegtussion on those aspects of the
key disciplines that are especially or uniquely important to propulsion. From the initial development of the airplane, the propulsion
systemhas been recognized as one of the pacing technologies. It is perhaps because of the technological disparity between th
reciprocatingengine and the primitive airframe that the two remained relativelpeparate, were developed somewhat indepen
dently,usually by diferent oganizations. In recent years, the maturing of the gas turbine power plant and the advance in high-
speedhirframes have rendered this separation somewhat artificiapder plant and the airframe now share common structural
andaerodynamic elements; as flight Mach number rises, the degree of interaction increases. by the year 2000, this interdepen
dencewill have increased in many respects to a point where independent design may not be practical or possible. During the period
sincethe initiation of the aircraft gas turbintde solid propellant rocket and the liquid propellant rocket, a vast array of other novel
engineshave been studied, covering the full spectrum of flight conditions from low subsonic to hypersonic and transatmospheric
flight. In each instance, performance limits have been investigated under the assumption that current technology or reasonably
foreseeabléechnology would be available for their development. Among the extensive list of advanced, high-performrance con
ceptsand cycles examined are the hypersonic ramjet, the variable cycle, runway-to-orbit airbexaghiagthe ram rocket (air
breathing and rich solid propellant rocket), and the air turborocket. At vaioess, these systems have come relatively close
to meriting development and application. In many instances, limitations of materials and technologies curtailed development. As
importantand with almost equal frequendke lack of commercial or military utility of the concept precluttetinecessary fund
ing. It is instructive to note that two former items on this list,ttireofan (bypass engine) and the high-speed turboprop, are-respec
tively a mainstay engine and a promising development. In the case of the turbofan, its full potential could not be realized until
turbinecooling technology had been developed and materials developed to permit the construction of transonic fans. In the
caseof the highspeed turbopropeller engine, not only were the material and turbine technologies needed, but, in addition, the rise
in fuel costs provided the impetus to take advantage of its favorable fuel consumption characteristic. As the basic technologies
progressand as new missions become attractivegtigines in the foregoing list become candidates for new feasibility studies
and further technology development. At the present time, the ram rocket is the prime contender to augment the range of small
missiles.of interest also is the hypersonic ram jet and its logical extension, the runway-to-orbit airbreathing engine. Much of this
report deals with the development of current or near-future power plant concepts. First, the motivating factors for aeronautical
propulsionresearch are reviewexd a reminder of the importance of continuddrein a field that has often been characterized
asmature. Next, technical areas are discussed in whigbetiel feels additional researcloef is warranted and would lead to
therealization of the technological potentials between now and the year 2000. Under these guidelines, new cycles (e.g., isothermal
energyexchange) were not considered by the panel. Fjratlyough facility requirements were not a prime consideration in the
currentprojections, the panel believes that the increasing complefsopulsion systems; the need for more refined interaction
between propulsion system, airframe, and controls; and increasing operation in adverse weather will require test capabilities
beyondthose now available (see appendix). Enhancea#gstbility is needed in the areas of propulsion airframe integration and
in largescale icing research with proper concurrent treatment of altitude, temperature, and speed.
Derived from text
PropulsionSystem Configurations; Bpulsion SysterRerformance; Aerxdynamics; Engy Transfer; Fuel Consumption; Liquid
RocketPropellants; Tirbofan Engines; drborocket Engines; Ramjet Engines; High Speed
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08
AIRCRAFT STABILITY AND CONTROL

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

19970028723North Carolina Agricultural andeEhnical State UniyNASA Center of Research ExcellenGreensboro, NC
USA
SupplementalControl for Air craft Riding Qualities
Williams, Rolanda S., North Carolina Agricultural aneichnical State UnivUSA; AshokkumarC. R.,North Carolina Agricul
turaland echnical State UnivUSA; Homaifay Abdollah, North Carolina Agricultural ancgg@hnical State UniyUSA; The First
NationalStudent Conference: NASA University Research Centers at Minority Institutions; 1997, pp. 3n08B7djsh; Also
announce@s 19970028662
Contract(s)/Grant(s): NAGw-2924; CopyrighiWed (NASA); Avail: CASI; A01, Hardcopy; A04, Microfiche

The concept of preview control has been applied and proven to be successful in the automotive vehicle. These same concepts
arenow applied to an aircraft under the assumption that exogenous inputs (wind gust, turbulence, etc. ) can be measured. A supple
mental control law for surface deflectiondesigned to compensate for the loss in performance in the presence of atmospheric
disturbanced-uzzy logic control is employed to handle the nonlingare varying characteristiad the disturbance. A methodol
ogy to tune the outer loop control parameters is presented.
Author
Fuzzy Systems; ContrTheory; Aicraft Design; Motor ®hicles

19970028724North Carolina Agricultural andethnical State UnivGreensboro, NC USA
Air craft Pitch Contr ol With Fixed Order LQ Compensators
GreenJames, North Carolina Agricultural andchnical State UniyUSA; AshokkumarC. R., North Carolina Agricultural and
TechnicalState Univ, USA; Homaifar Abdollah, North Carolina Agricultural afiéchnical State UniyUSA; The First National
StudentConference: NASA University Research Centers at Minority Institutions; 1997, pp. 374-376; In English; Also announced
as19970028662
Contract(s)/Grant(s): NAGw-2924; Copyrightived (NASA); Avail: CASI; A01, Hardcopy; A04, Microfiche

This paper considers a given set of fixed order compensators for aircraft pitch control problem. by augmenting compensator
variablegto the originaktate equations of the aircraft, a new dynamic model is considered to seek a LQ comindiethe fixed
ordercompensators can achieve a set of desired poles in a specified region, LQ formulation provides the inherent pafjustness
erties.The time response for ride quality is significantly improved with a set of dynamic compensators.
Author
Aircraft Contiol; Controllers; Compensators; Pitch; Robustness (Mathematics); Dynamic ModetsafdiModels

19970028726Florida Agricultural and Mechanical Uni\Center for Nonlinear and Nonequilibrium Aerosciern@lahassee,
FL USA
Multi-Axis Fluidic Thrust V ectoring of a Supersonic Jet Using Counterflow
Barber,Edward L., Florida Agricultural and Mechanical UniMSA,; Alvi, Farrukh, Florida Agricultural and Mechanical Univ
USA,; Krothapalli, Anjanevulu, Florida Agricultural and Mechanical UniSA; The First National Student Conference: NASA
University Research Centers at Minority Institutions; 1997, pp. 386-384; In English; Also announced as 19970028662
Contract(s)/Grant(sN00014-92-J-1406; NAGw-2930; CopyrightaiWed (NASA); Avail: CASI; A01,Hardcopy; A04, Micre
fiche

The most common techniques currently used to efficiently vector supersonic jets require external flaps and or pivoting
devicesFluidic thrust vectoring using counterflow eliminates the need for such complex hardware. Thus, the promise of decreases
in both weight and drag as well as increased maneuverability makes this technique an attractive alternative. This technique has
beensuccessfully employed to achieve single axis fluidic thrust vectoring of a Mach 2 rectangular jet. to better compete with con
temporary systems the current study extends this technique to multi-axis thrust vectoring of a Mach 2 diamond-shaped jet by
applyingcounterflow to one of its four sides. to evaluate the performance of this technique the Planar Laser Scattering-(PLS) tech
nigueis used to show the continuous vectoring of the diamond jet up to 20 degrees. Also, cross-stream PLS images are acquired
to show the vectoring can be achieveflatiffour surfaces of the diamond jet.
Author
Thrust \éctor Contol; Supersonic Jet Flow; Counterflow; Drag; Gas Jets; Flapping; Supersonic Speed
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19970028798California Inst. of €ch, Mechanical Engineering LalPasadena, CA USA
Nonlinear Control of Mechanical Systems in the Rrsence of Magnitudeand Rate Saturation Annual Report 1 Jun. 1996
- 31 May 1997
Murray, Richard M., California Inst. oféch., USA; Jun. 13, 1997; 3p; In English
Contract(s)/Grant(s): NO0014-96-1-0804
Report No.(s): AD-A326451; No Copyrightyail: CASI; A01, Hardcopy; A01, Microfiche
This report describes recent analytical and experimental results on nonlinear control of systems with simultaneous magnitude
andrate saturations.
DTIC
Flight Control; Nonlinear Systems

19970029201Queen Mary and Wstfield Coll, London, UK
Requirements Analysis of Real-ime Control Systems Using PVS
Dutertre,Bruno, Queen Mary and &8tfield Coll., UK; Sravridouyictoria, Queen Mary and ¥¢tfield Coll., UK; Fourth NASA
LangleyFormal Methods \Wkshop; Sep. 1997, pp. 65-85; In English; Also announced as 19970029195
Contract(s)/Grant(s): GR/H#71; DTI Proj. IED/1/9013; No Copyrightyail: CASI; A03, Hardcopy; A03, Microfiche
This paper presents a practical application of the Prototype Verification System (PVS) theorem prover involving require-
mentsanalysis of real-time control systems. This work was conducted within the Safe FM project and relied on a rewiororld
ics case study. We show how PVS was used to formalize the software requirements for the system and to verify safety-related
propertiesWe also present the main result of the experimentgWie an overview of PVS libraries whielere developed after
the case study experiment and are intended to facilitate the specification and verification of similar systems.
Author
Computer Pogramming; Real ime Operation; SoftwarReliability; Pogram \rification (Computers); Data Acquisition

19970029203Naval Research LahCenter for High Assurance Computer SysteWisshington, DC USA
Applying the SCR Requirements Method to a Simple Autopilot
BharadwajRamesh, Naval Research Lab., USA; Heitme@enstance, Nav&esearch Lab., USA; Fourth NASA Langley +or
mal Methods Vérkshop; Sep. 1997, pp. 87-101; In Englislso announced as 19970029195; No CopyrighgilACASI; A03,
Hardcopy;A03, Microfiche

Althoughformal methods for developing computer systems have been available for more than decade, few have-had signifi
cantimpact in practice. A major barrier to their use is that developers find fomsthbds dficult to understand and appi@ne
exception is a formal method called Science Concept Review (SCR) for specifying computer system requirements which, due
to its easy-to-ustabular notation and demonstrated scalabiias achieved some success in industrdemonstrate and evaluate
the SCR method and tools, we recently used SCR to specify the requirements of a simplified mode control panel for the Boeing
737 autopilot. This paper presents the SC requirements specification cation of the autopilot, outlines the process we used to create
the SCR specification from a prose description, and discusses the problemseatidns that arose in developing the speeifica
tion. Formalizing and analyzing the requirements specification in @@Rvered a number of problems with the original prose
descriptionsuch as incorrect assumptions about the environmengritpleteness, and inconsistentiye paper also introduces
a new tubular format we found useful in understanding and analyzing the required behavior of the autopilot. Finally, the paper
compareshe SCR approach to requirements with that of Butler who uses the Protetyfpmation System (PVS) language and
proverto represent and analyze the autopilot requirements.
Author
Computer Systems &grams; Formalism; SoftwarEngineering; @chnology fansfer; Automatic Pilots

19970029339NASA Langley Research Centétampton, YA USA
A Comparison of Pressue Measuements Between a Full-Scale and a 1/16-Scale F/A-18iit Tail During Buffet
Moses,Robert W, NASA Langley Research Cent&lSA; Pendleton, Ed, ¥ght Lab., USA; Feb. 1997; 12p; In English; Also
announceas 19970029334; Copyrightaived; Avail: CASI; A03, Hardcopy; A02, Microfiche

In 1993, tail buffet tests were performed on a full-scale, production model F/A-18 in the 80-by-120 Foot Wind Tunnel at
NASA Ames Research Cent&teady and unsteady presswiese recorded on both sides of the starboard vertical tail for an angle
of attack range of 20 to 40 degrees and at a sideslip range of -16 to 16 degrees at freestream velocities up to 100 knots (Mach 0.1F
Reynoldsnumber 1.23 x 10(exp 7)). The aircraft was equipped with removable leading edge extension (LEX) fences that are used
in flight to reduce tail buffet loads. In 1995, tail buffet tests were performed on a 1/6-scale F-18 A/B model in the Transonic
DynamicsTunnel (TDT) at NASA Langley Research Cenfiteady and unsteady pressures were recorded on both sides of both
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verticaltails for an angle-of-attack range of 7 to 37 degrees at freestream velocities up to 65 knots (Mach 0.10). Comparisons of
steadyand unsteady pressures and root bending moments are presented for these wind-tunnel models for selected test cases. Re
resentativepressure and root bending moment power spectra are also discussed, as are selected pressure cross-spectral densitie
Author

Pressure Measurement; Tail Assemblies; Buffeting; Wind Tunnel Models; Wind Tunnel Tests; Free Eldyviaheic Loads;
ScaleModels; Steady Flow; Bending Moments; F-18#sft; Unsteady Flow; Full Scaleebts

19970029344DaimlerBenz Aerospace A.GStructural Dynamics, Loads Depglambug, Germany
Impact of Electronic Flight Control System (EFCS) Failue Cases on Structural Design Loads
Besch, H.-M., DaimleBenzAerospaceéd.G., Germany; Giesseldfl.-G., DaimlerBenz Aerospace A.G., Germany; Schuller
J.,DaimlerBenz Aerospace A.G., Germany; Feb. 1997; 10p; In English;aisounced as 19970029334; Copyriglatiw¥d;
Avail: CASI; A02, Hardcopy; A02, Microfiche

For structural design loads, the most releuasnefits of the advent of fly-by-wire and digital flight control systems are drawn
from more sophisticated control of the aircraft and from the flight envelope protection functions. In parallel, rarely recognized
even by the engineering communitiye number of failure cases to be considered in A/C design is significantly increasing due
to the growing complexity of the systenespding the aforementioned benefits. The monitoring system, designed to detect and
to trigger removal of failure cases, can ease but not nullify the impact of failure cases on loads. Experience gained in the structural
design of an A/C with fly-by-wire and digital flight control system is summarized, highlighting the necessity to cover system fail
uresin calculating structural design loads. The current requirements for structural design of EFCS A/C are explained. by giving
severalkexamples of system failures of the new EFCS technpibgyll be demonstrated how the requirements are met, whereby
theinfluence on structural loads is especially emphasized. Generic system-failure cases (software/ hardware)ifaengean
on structural loads, are runaw@mmingand oscillation of control surface(s), the latter we call Oscillatory Failure Cases (OFC).
OFC'scause significant component loads and can cause resonance phewbinhmaay generate excessive loads for poorly
dampedigid body and flexible modes. This motivated the research programme Oscillatory Failure Case Identification System
(OFIS) which, as a future component of the common Monitoring Systems, aims at dete€ti@5s in time. V& describe the
currentstatus of OFIS that exploits the specific properties of OFC for detection enhancement. Furthermore, by investigating the
inverseeffect, namelythat structure loads have an influence on system layout (or modification), this presentation will underline
the necessitymentioned above, of co-operation between all disciplines in modern aircraft design.
Author
Aircraft Contol; Fly by Wre Contol; Aircraft Design; System Failas; Structural Design; Agraft Structues; Electonic Con
trol; Loads (Foces)

09
RESEARCH AND SUPPORT FACILITIES (AIR)

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

19970028875Naval Surface \Wfare CenterSystems Research anechinology Dept.Dahlgren, YA USA
Electromagnetic Remote Sensing for Airfield Assessmerfinal Report
SwansonNancy NavalSurface Vdrfare CenteftUSA, Irwin, Mctoria, Naval Surface Wfare CentetUSA; Marchette, David,
Naval Surface Vdrfare CenterUSA; Jan. 1997; 74p; In English
Report No.(s): AD-A327214; NSWCDD/TR-97/3; No Copyright;all: CASI; A04, Hardcopy; A01, Microfiche

The subject of this report is a study of current stdtthe art electrooptical systems used in remote sensangug passive
and active imaging systems were analyzed for application to remote sensing of airfields. Descriptions of sygiteensTde
purposewas to determine anfettive standdfsensing of the safety of remote airfields, especially when hostilities are underway
Criteriaof interest were typef material (including dferences in material, such as patches), delamination, cracks, holes, spalls,
debris,surface roughness (g scale, suchs trenches) and subsurface voids. Detailed results are included, supplemented with
illustrations,as well as a summary of findings. The conclusion was that a combination of imaging systems is necessary to detect
all of the defects. Recommendations include that the thermal imaging system, which yielded the most information, be further stud
ied for this purpose. Enhancements to the thermal system were also recommended. Further study was recommended to determin:
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if the thermal system catistinguish runway material (asphalt, concrete, etc.) based on knowledge of material properties (emissiv
ity, thermal conductivityand heat capacity) and ambient temperature.

DTIC

Remote Sensors; Remote Sensing; Eleoptics; Airports; Imaging dchniques; Black Body Radiation; Runways

19970028952Army Aeromedical Research Lakircrew Health and Performance DiFort RuckerAL USA
An Inexpensive Portable Desktop Flight Simulation @sk Final Report
Crowley,John S., Army Aeromedical Research Lab., USA; Caldwell, John A., Army Aeromedical Research Lab., USA; Cald
well, J. L., Army Aeromedical Research Lab., USA; Earheart, S&otty Aeromedical Research Lab., USAbbetts, Cindy
Army Aeromedical Research Lab., USA; May 1997; 30p; In English
Contract(s)/Grant(s): DA Proj. 3M1-62787-A-879
Report No.(s): AD-A327274; USAARL-97-19; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

A modified recreational flight simulation was tested as part of two recent studies examinirigatseoéDexedrine on sleep
deprived aviators. Software and controls for this task cost under $250. Six male and five female UH-60 pilots were sleep deprived
for 40 hours twice in a double-blind repeated measures study comparing 10 mg Dexedrine (x3 doses) to placethmutesery 4
subjectdlew the profile and were scored on their speed and accuracy of flying a simulated light fixed-wing aircraft through 22
gatesunder varying wind conditions. In the males, a drug x session interaction (p = 0.0361) was due to variability with placebo
but not Dexedrine. An auditory reaction time secondary task was added to the female pilots’ workload resulting in a consistent
(but not statistically significant) trend toward worse performance in the placebo condition. The drawbacks of this crude measure
of flight performance must be weighed against the costs and feasibility of high fidelity flight simulation or in-flight research.
Detailedtask design specifications are provided.
DTIC
Sleep Deprivation; Flight Simulation; Pilot Performance; Physiological Effects; Physiologistd T

19970029162Advisory Group for Aerospace Research and Development, Fluid Dynamics Remil/-SurSeine, France
Aerodynamicsof Wind Tunnel Circuits and their Components L'’Aerodynamique des Circuits des Sdigfries et de Leurs
Composants
Aerodynamic®f Wind Tunnel Circuits and their Components; Jun. 1997; 446p; In English; 79th; Fluid DynamicSpPapel
sium, 30 Sep. - 3 Oct. 1996, MoscpRussia; Sponsored by Advisory Group for Aerospace ResaadcBevelopment, France;
Also announced as 19970029163 through 19970029194
Report No.(s): AGARD-CP-585; ISBN-92-836-0042-8; CopyrigltiW®d; Avail: CASI; A19, Hardcopy; A04, Microfiche

The aim of this Symposium was to gather and review both current knowledge and ongoing research on the aerodynamic
designand evaluation of ground test facilities, focusing primarily on wind tunnels, in order to provide to the designers-of experi
mentalfacilities an opportunity to exchange information, ideas, and visions. Shrinking budgets faciiigas have led to fewer
facilities being developed and longer development times, whichinauen led to less opportunity for advances in the state-of-
the-artand for the retention of the experts needed for the design of good experimental facilities. The normal overriding-user objec
tives, when conducting almost any kind of wind-tunnel test, are obtaining reliable and meaningful data in a timely and
cost-effectivemannerPrincipal requirements for obtaining reliable and meanirigtd are an adequate Reynolds numiepre
sentative or satisfactory tunnel flow qualigydthe avoidance of tunnel wall and support systdecef. Factors which are impor
tantin satisfying the timeliness and codeetiveness requirements include minimizing the time required for model installation
andconfiguration changes, utilization offiefent data gathering systems, and the ability to use rapid techniques to account for
tunnelwall and support system interferencteefs.Since the aerodynamic design of wind-tunnel circuits has a fundamental first
ordereffect on tunnel flow qualitytunnel wall and support interferencéeefs, and on tunnel construction costs, the adequacy
of the circuit design is of crucial importance in meeting the' sisdijectives. It should be noted that this was the first AGARD
Symposiunheld in Russia, and that 50% of the papers were by Rumsihars. Much information was shared by those who are
involvedin developing, operating, and utilizing experimental ground test facilities.
Author
Aerodynamic Interfegnce; Cicuits; Wnd Tunnel EBsts; Support Systems; Support Intenfee; Reynolds Number

19970029163Tsentralni Aerogidrodinamicheskii Inszhukovsky Russia

Historic Review of the Creation and Improvement of Aeondynamic Test Facilities at BAGI

Bedrzhitsky, E. I., Tsentralni Aerogidrodinamicheskii Inst., Russia; Roukavets, V. P., Tsentralni Aerogidrodinamicheskii Inst.,
Russia; Jun. 1997; 12p; In English; Also announced as 19970029162; Copyright Waived; Avail: CASI; A03, Hardcopy; A04,
Microfiche
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A team of young scholars, engineers and pilots possessing already a practical experience of researches in the area of aerohy
drodynamics at the Computation and Research Bureau (CRB) established within the Moscoechinitall College (Moskoev
skoeVysshee &hnicheskoe UchilishelVTU) in 1916 formed the kernel osAGI headed by N.E. Zhukovsk . The foundation
for these researches was laid by a methodology created by N.E Zhukovsky and consisting in a continuous combination of funda
mental,searched-for and applied researches with experimental investigations in the wind tunnels. This principle was preserved
anddeveloped through aditages of activities ofSAGI where the problems of creation of the experimental aerodynamic equip
mentand development of the scientifically grounded test methodology had always been of primary emphasis.

Derived from text
Aerodynamic Characteristics; Computation; Hpdiynamics; Wid Tunnel Bsts

19970029164McDonnell-Douglas CorpLong Beach, CA USA
Some Constraints Imposed on the A@dynamic Development Pocess by Vihd-Tunnel Circuit Design Characteristics
Lynch,F T., McDonnell-Douglas Corp., USA; Crites, R. C., McDonnell-Douglas Corp., USA; Jun. 1997; 12p; In English; Also
announceas 19970029162; Copyrightdived; Avail: CASI; A03, Hardcopy; A04, Microfiche

Requirements for obtaining reliable and meaningful data in most wind tunnel test situations are afiidressedircraft
industryusets perspective. Factors considered are Reynolds number requirements, tunnel flow quality requirements, and tunnel
wall and support systemfetts. Factors which are important in satisfying timeliness and destieéness requirements are also
identified. Important flow quality imperfections which exist with less-than-perfect wind-tunnel circuit aerodynamic design are
consideredtogether with a review of the existing knowledge base for assessing the likely/potéetial @fvariations inhese
imperfectionson the resultant test data. The need to have a thorough knowlettigaraportant flow physics features which are
controllingthe aerodynamic, aeroacoustic, and/or propulsion characteristics of the vehicle or flow situatiamvestigation
atthe associated test conditions is stressed in todetequately understand and identify wind-tunnel flow quality requirements
and efects on datauality, accuracyand adequacyhe importance of not limiting the identification of potential data errors and
measurement uncertainties to just those which can be currently quantified with existing analytical and computational methods
is also stressed, as is the importance of understanding the aerodynamic design and validation puichdhéndata is being
used,and the risk involved in the particular design being investigated. Additional considerations which need to dtéegiiem
when conducting some specialized types of tests (icing, semispan, open throat, etc.) are addressed. Examples of observed ar
easily-envisioned flow-quality variation effects on measured aerodynamic characteristics are presented. Lastly, prospects for
improvingtunnel flow quality through application of current advan€&d capabilities are highlighted, as well as prospects for
incorporatingadvanced test-section wall ventilation concepts to enable more reliable andembistectiigh Reynolds number
testing capabilities.
Derived from text
Aerodynamic Characteristics; Design Analysis; Fluid Dynamics; High Reynolds Number; Reynolds Number; Throats; Wind
TunnelTests

19970029165National Aerospace LagkMarknesse, Netherlands
General Design Aspects of Low Speed Md Tunnels
Jaarsma, F., National Aerospace Lab., Netherlands; Aerodynamics of Wind Tunnel Circuits and their Components; Jun. 1997;
16p;In English; Also announced as 19970029162; Copyrighit®d; Avail: CASI; A03, Hardcopy; A04, Microfiche

Sincethe sixties NLR was considering conceptional layouts and airline diagrams for the next generation low speed wind tun
nels.This has resulted in the construction of a multi-purpose pilot facility in the early seventies. Based on the experiences gained
from this facility, three majorvind tunnels have been realized and are in full operation to great satisfaction of the operators and
usersnamely the DNW (1980) and LST (1983) facilities in the North East Polder in The Netherlands and the ILST (1987) near
Jakarta in Indonesia. In this report the general design considerations in terms of aerodynamic and testing requirements are
reviewed and are compared with the actual achievements. Also other operational aspects, such as logistics, acoustics, loca
constraints, and model supports are considered. From these aspects some lessons learned are concluded and recommendatic
made.
Derivedfrom text
Low Speed Wd Tunnels; Construction; Airline Operations; Aetynamic Characteristics; Acoustics

19970029166Defence Research Agenéyarnborough, UK

The Aerodynamic and Structural Design of the DRA 5-Mete and ONERA F1 Low-Speed Ressurised Whd Tunnels
WoodwardD. S., Defence Research AgendK; Francois, G., Gice National d’Etudes et de Recherches Aerospatiales, France;
Taylor,N. J., Defence Research AgendK; Jun. 1997; 48p; In English; Also announced 8870029162; Copyright &ived;
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Avail: CASI; A03, Hardcopy; A04, Microfiche

This paper describes the aerodynamic and structural design of two pressurised low-speed tunnels built iis toeathid¥e
aReynolds number of 6 x 10(exp 6) and, at the same time, to enabléettise efcompressibility and scale to be studied indepen
dentlyin tests of aircraft models in takefaind landing configurations. Despite being designed to similar specifications and pro
viding comparable levels of flow quality, productivity and customer confidentiality, the tunnels differ significantly in several
importantaspects of their design. The principal features of the two designs are reviewed and a few examples of the compressibility
andscale dkcts that have emged from the test programmes in each tunnel are presented.
Author
Aircraft Models; Compessibility Effects; Reynolds Number; Structural DesigmdAlunnels

19970029167Tsentralni Aerogidrodinamicheskii InsEhukovsky Russia
Subsonic Wind Tunnel with Flow Speed Pulsation
RyabokonM. P, Tsentralni Aerogidrodinamicheskii Inst., Russia; Malyk, A. Gerfiralni Aerogidrodinamicheskii Inst., Rus
sia;Jun. 1997; 8p; In English; Also announced as 19970029162; CopyraitedyAvail: CASI; A02, Hardcopy; A04, Micro
fiche

A number of calculations and experiments within the progragewéloping a subsonic wind tunnel with flow speed pulsation
in the test section were carried out sAGI. The wind tunnel was designed to perform aerodynamic tests of models in regularly
fluctuating flows within the Mach number range up to 0.9 with the fluctuation amplitude up to 40% of the mean flow velocity
amdthe frequency of pulsations up to 20 Hz. One of the possible concepts of developing a wind tunnel with flow speed pulsation
wasused. Speed pulsation is generated using rotating elliptic shafts located parallel in one of the wind tunnel cross sections down
stream of the test section. The air is injected into the wind tunnel from the atmosphere by means of.arhejeesults obtained
wereapplied for designing wind tunnel prototype with the 0.4 (W)x 0.7(H) m test section. Special attention in developing the
wind tunnel was given to the problem of obtaining the velocity pulse shape in the test section close to the sine curve. For this pur
posespecial correcting devices were introduced in the wind tunnel structure. Investigation showed that shock waves can be gener
ated in pulsing flow at transonic flow velocities. The upper velocities at which no shock waves are generated have been
determined.
Author
AerodynamicCharacteristics; Shock &/es; Rotating Shafts; Btotypes; Mach Number; Flovweldcity

19970029168Politecnico di MilanpDipt. di Ingegneria Aerospazial®lilan, Italy
Aerodynamic Design of a Civil-Aepnautical Low Speed Large Whd Tunnel
Gibertini, G., Politecnico di Milano, Italy; Gasparini, L., Politecnico di Milano, Italy; Zasso, A., Politecnico di Milano, Italy; Jun.
1997;10p; In English; Also announced as 19970029162; Copyrigintad; Asail: CASI; A02, Hardcopy; A04, Microfiche

Thenew Civil-Aeronautical Low Speed Lga Wind Tunnel is presented, which will be constructed in the near future at the
Politecnicodi Milano. This unconventional facility will allow for both civéinvironmental and aeronautical researches, respec
tively in a very lage (14 x 4 m) low-speed test section and in a conventional high-speed test section (4 x 4 m). Based on the results
of preliminary tests on a 1:9 scale model the design of some critical components was reviewed. This includes the numerical opti
misationof the contraction ahead of the aeronautical test section, the inverse design of a new thick section for the corner vanes
andan improved configuration of the bends upstream the civil-environmental test seetitspefformed to check thefettive-
ness of the proposed modifications, although showing that some work is still needed to fulfill the specified requirements, con-
firmed the feasibilty of this very peculiar wind tunnel.
Derived from text
Aerodynamics; Low Speedivd Tunnels; Est Chambers; Optimization; Low Speed; High Speed

19970029169Italian Aerospace Research Cen@apua, Italy
Experimental and Computational Aerodynamics Applications for an Icing Wind Tunnel Design
DeGregorioF.,, Italian Aerospace Research Cenltidy; Esposito, B., Italian Aerospace Research Cehiédy; Mingione, G.,
Italian Aerospace Research Centtly; Vicini, A., Italian Aerospace Resear€entey Italy; Jun. 1997; 10p; In English; Also
announces 19970029162; Copyrightaived; Avail: CASI; A02, Hardcopy; A04, Microfiche

The Italian Center for Aerospace Research is committed to the design and construction of a new icing wind tunnel (IWT).
The main feature of an icing wind tunnel with respect to a traditional aerodynamic one is to have a heat exchanger to cool the air
flux, and a spray-banormally located in the settling chamjier generate water droplets simulating the supercooled diaier
letsclouds that can be encountered in flight conditions. The IWT will have peculiar characteristics, such as flight altitude pressure
andhumidity control, and lgje droplet simulation (Iger than those indicated in preseAfregulations). The need for these
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featureshas been identified in the preliminary design phase, and their impact on thetdesigns been evaluated. In this paper
ashort description of the main characteristics of the CIRA IWT will be given, and some of the experimental and theoretical studies
thathave been carried out during the feasibility study will be illustrated.

Derived from text

Computational Fluid Dynamics; Altitude Coaly Settling; Ice Formation; Flight Conditions; Bps (Liquids); Dop Size

19970029170Boeing Ca.Aerodynamics, Noise and Propulsion L&keattle, VK USA
Development of Boeing Reseah Aerodynamic Icing Tunnel Circuit
ChintamaniSeetharam, Boeing Co., USA; Delcarpio, DarBgeing Co., USA; Langmeyebreg, Boeing Co., USA; Jun. 1997,
28p; In English; Also announced as 19970029162; Copyrighiveéd; Avail: CASI; A03, Hardcopy; A04, Microfiche

There is a general understanding that airatafiign is a mature technologill leading airframe manufacturers produce a
high quality product, with a blend of sophisticated computational fluid dynamics programs and extensive wind tunneltests. Pre
diction of flight characteristics and performance is usually made with previous in-house methodology backed with years of experi
ence.On closer examination, howeyénere are areas where significant improvement can be made. Improvement opportunities
existfor current processes in all phases of product developmemamafacture. Better processes result in substantial reduction
in cost and time. One of the areas was a close examination of the certification process relating to aircraft icing. Until 1990 an air
framemanufacturer was required to fly the airplane through the cloud characterized BAthegklation(FAR Part 25) to obtain
realisticice shapes on relevant airplane parts, such as wings, horizontal and vertical tails and ram air turbines, etc. Based on the
shapes of accreted ice during flight, molds were prepared. Demonstration of handling qualities is carried out with the shapes
derivedfrom the natural icing tests, attached to appropriate locations of the airplane. Flight testing of an airplane to extract the
ice shapes in order to estimate the performategradation and demonstration of airworthiness is a very tedious and expensive
processThe Boeing Companyvith the support of theAA, proposed to simplify the airworthiness certificatjpmocess on air
crafticing. The first part of the process is the extraction of the shape of ice accretion on airplane componehfsh@ikésBued
guidelines for the development of ice shapes in the wind tunnel instead of by flight testing. The FAA emphasized that in order
to establish 'certifiable’ quality data, the flow qualities of the new tunnel must be equal to or superior in conpansMNASA
Lewis Icing Research Tunnel. The Aerodynamics Laboratory and Mechanical Systems Laboratory of the Boeing Company
decidedto modify an existing low-speed research tunnel to include icing test capability in addition to conductitgpbagerd
aerodynamicesearch. In order to achieve good flguality, particularly through the modification of the existing facjlttye wind
tunneldesigner is faced with interesting design challenges. This paper describes some unique designs of the tunnel component:
andthe results of the calibration.
Author
Aerodynamics; Aircraft Design; Aircraft Icing; Aircraft Reliability; Computational Fluid Dynamics; Controllability; Flight
Characteristics;lce Formation; Stabilizers (Fluid Dynamics);jiil Tunnel Ests

19970029171Central Inst. of Aiation Motors Moscow Russia
New Test Cell Design Methods Based on Integrated Usage of Calculated and Experimental Reskas
Kabakov,l. ., Central Inst. of Kiation Motors,Russia; Tmoshin, A. N., Central Inst. ofvAation Motors, Russia; Jun. 1997; 10p;
In English; Also announced as 19970029162; Copyrighi/gd; Avail: CASI; A02, Hardcopy; A04, Microfiche

Theresults of integrated usagémathematical and physical models to develop aerodynamic lay-outs of altitude and sea-level
testcell components to test aviation engines presented in the report. Performances of dissipative layers in the intake manifold
areinvestigated. New schemes ofegtive gas flow mixing are developed. The method for pressure control by inducing jets in
the pressure cell is given. The basic principles for engine simulators creation are shown.
Author
Mathematical Models; Altitudee§ts; Jet Contl

199700291720ffice National d’Etudes et de Recherches AerospatiBlass, France
ETW Aerodynamic Design: A Case Study
Bouis, X., Office National d’Etudes et de Recherches Aerospatiales, France; Pri€fice National d’'Etudes et de Recherches
Aerospatialesirance; izard, J. A., Tzard (J. A.), UK; HeferG., ETW G.m.b.H., Germany; Jun. 1997; 14p; In English; Also
announced as 19970029162; Copyriglatived; Asail: CASI; A03, Hardcopy; A04, Microfiche

The Europeanrnsonic Vihdtunnel ETW dfers flight/near flight Reynolds numbers. This paper addresses the definition
of the basic specification and the expansion of this basic specification into an overall aerodynamic design and concept of control
of the facility The rationale used in the definition of various tunnel components is explained and an overview of some of the studies
andcalculation methods employed to achi¢ive design of dférent sections of the tunnel are given. The need of test rigs is dis
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cussedand some details of the use of the pilot facility PETW in the development of the design are presented. The caéitiration
odsand calibration results showing thhé design was successfully implemented are outlined and show the excellent quality that
is currently being achieved and demonstrate that the design concept works up to full flight Reynolds numbers.

Derived from text

Integrated Mission Condt Center; Tansonic Flight; Aeodynamics

199700291730ffice National d’Etudes et de Recherches Aerospafi@lERT, Toulouse, France
Control and Mathematical Model of Transonic Wind Tunnels Modelisation et Pilotage des Sdlgries Transsoniques
Gobert, J. L., Office National d’Etudes et de Recherches Aerospatiales, France; Jun. 1997; 8p; In French; Also announced as
19970029162Copyright Waived; Avail: CASI; A02, Hardcopy; A04, Microfiche

Presentlya lage part of wind tunnel testing concerns the subsonic and transonic ranges for civil transport aircraft; ene partic
ulartopic insuch type of tests is that the flow parameters (Mach nymplessure, temperature) require to be controlled with a
high level of accuracyThen, today wind tunnels shall be equipped with afic&nt control system capable to take the best of
their performances. During the acquisition of data on the model, the flow parameters shall be maintained within small tolerances,
leadingto a restricted number of tests performed with a high level of quality in very well defined conditions. The operations of
interpolationto be carried out during data postprocessing are minimized and the task of the aerodynamicstalimgilep the
resultsto the actual flying conditions shall be east@n another hand, dead times during the transition periods when going from
oneset point to another one shall be reduced to keep the running costs as low as possible. This document presents a control techni
which was originally developed at ONERA and then adapted, improved and implemented in a recently bujié dacillar
the European flansonic Vihd tunnel ETW erected in Cologne (Germany). During the first years of the ETW design, a computer
dynamic model of the facility has been developed to support the control activities. This model, based on the knowledge of the
aerodynamiphenomena present in the wind tunnel circuit, simulates thet®bf heat transfers and temperature propagation
alongthe circuit as well as the breathing of the Plenum Chartthgerforms a time simulation of the wind tunnel physicalphe
nomenaat each time step, the parameter variations are integrated using the thermodynamics equations. In a following stage, con
trol laws have been studied to drive the into the wind tunnel control system in order to drive the actual process. Results of tests
recordedon the actual plardre included in the document. At the present time, a task is undertaken to enhance the performances
of the ONERA S1 and S2 wind tunnels. The way this tectenicbe adapted to existing wind tunnels in order to trace the possible
weaknesses of the facility, to correct them and improve the overall behavior are quickly discussed and supported by results of
simulation.It is demonstrated that this type of dynamic model can be used to design or redesign, set up and tune a transonic wind
tunnelcontrol system in an f&dient and economical way as well as to improve the overall performances. Use of this technique
enabledo run the ETW facility almost from the first days in automatic mode minimizing considerably the time required to tune
the control system and provide quickly satisfactory results.
Author
Aerodynamic Characteristics; Computerized Simulation; Dynamic Models; Flow Characteristics; Mach Number; Thermody-
namics;Transonic Vihd Tunnels

19970029174Academy of Sciences (USSR st. of Theoretical and Applied Mechanit®vosibirsk, USSR
Elaboration of Cryogenic Transonic Short-Duration Wind Tunnel at ITAM
ZvegintsevV. ., Academy of Sciences (USSR), USSRnelaeyA. |., Academy of Sciences (USSR), USSR; Jun. 1997; 10p;
In English; Also announced as 19970029162; Copyrighiv®d; Avail: CASI; A02, Hardcopy; A04, Microfiche

Theresearch program directed to the transonic cryogenic wind tunnel creation have been carried oMt thed vark
ants of short-duration cryogenic wind tunnels have been worked out as paper projects. One of them is constructed as a classi
blow-downwind tunnel. Here the cold air (or nitrogen) is collected within thermoinsulated storage vessels at a pressure up to 20
MPaand temperature 190 K. During a run the gas is flowing into the settling (plenum) chamber wherein its pressure falls down
to 1 MPa and temperature to 120 K due to throttlifigatf The cold gaflowing out is accompanied by high pressure and ambient
temperaturair flowing into the accumulator thus practically constant stagnation parameters of flow will be kept during the run.
Anothervariant is constructed as a modified Ludwieg tube tunnelnidudification consists of an additional reservoir attached
to the high-pressure tube with a perforatedlbdfvall) between them. Such a device allows one to eliminate reflected rarefaction
waves and to prolong useful running time. An experimental program has been initiated at short-duration impulse gasdynamic
facility where the first mentioned variant of transonic wind tunnel was checked out. A transonic flow with good uniformity after
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throttling device was brought bivas achieved during these tests. The experiments carried @#£@t {(Moscow) allow one to
establisithe conditions when the reflected wave is eliminated for the second version of the tunnel.

Author

Transonic Wind Tunnels; Accumulators; Cryogenic Wind Tunnels; Stagnation Flow; Throttling; Reflected Waves; Plenum
Chambers

19970029175Central Research Inst. of Machine Buildigliningrad, Russia
The Impulse Transonic Wind Tunnel U-11: New Effective Technology for Generation of Sub-, fTans- and Supersonic Gas
Flow
Kislykh, V. V., Central Research Inst. of Machine Building, Russia; Koudriaws&k, Central Research Inst. of Machine Buil
ding, Russia; Petrova, O. V., Central Research Inst. of Machine Building, Russia; Puchkov, V. V., Central Research Inst. of
MachineBuilding, Russia; Jun. 1997; 14p; In English; Also announced as 19970029162; Copailgd;Vivail: CASI; A03,
Hardcopy;A04, Microfiche

New technology for generation of sub-, trans-, and supersonic gas flows along with technology based on the impulse transonic
wind tunnel ITT U-1L (nozzle dia 0.8) operated at TSNIIMASH are presented. Theimpsttant units and systems of the wind
tunnel,test results on flow parameters in the working section and also their comparison with the same parameters for usual inter
mittentwind tunnels are described. The comparisonshasvn that suggested technology and the wind tunnel design, which allow
to reduce essentially wind tunnel dimensions and power consumptiorhemsed for development of special rigs for complex
investigationof aero-gas-dynamic and acoustic characteristics of flight vehicle models with engine jet simulation.
Author
Flow Characteristics; Gas Flow; Supersonic Flowamsonic Vihd Tunnels; Vihd Tunnel Ests

19970029176Deutsche Forschungsanstalt fuer Luft- und Raumf&8uwettingen, Germany
A New Tool for Screen Integration in Internal Flow Systems and its Application to Vihd Tunnel Design
SeltsamM. M., Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany; Jun. 1997; 12p; In English; Also announced
as 19970029162; Copyrightaived; Avail: CASI; A03, Hardcopy; A04, Microfiche

To consider mesh screens in internal fluid flow a numerical methwedified. A NavierStokes method with the standard
k-e turbulence model is employed. The new extended numerical method is applied to wide-asglefldiv The comparison
of calculated diuser flows with experimental resulggelds the requisite correspondence. The numerical and experimental inves
tigationslead to a modification of the actual windtunnel. After realizatiothefmodification a remarkable reduction of spatial
velocity disturbances is achieved. The capability of screens to suppress turbulence is displayed by comparison of turbulence level
distributionsbefore and past the optimization of the settling chamber
Author
NavierStokes Equation;ufbulence Models; Mesh; Fluid Flow

1997002917 7Tsentralni Aerogidrodinamicheskii Inszhukovsky Russia
Adaptive-Wall Perforated Test Section for Tansonic Wind Tunnels
Neyland,V. M., Tsentralni Aerogidrodinamicheskii Inst., Russia; lvgnaM., TsentralniAerogidrodinamicheskii Inst., Russia;
Semenoy, A. V., Tsentralni Aerogidrodinamicheskii Inst., Russia; Semenova, O. K., Tsentralni Aerogidrodinamicheskii Inst.,
Russia; Amirjanz, G. A., Tsentralni Aerogidrodinamicheskii Inst., Russia; Jun. 1997; 16p; In English; Also announced as
19970029162Copyright Waived; Avail: CASI; A03, Hardcopy; A04, Microfiche

Thereview will be presented on the experimental study of using variable wall poroditye forethodical and productive wind
tunneltesting of the aircraft models. Except for brief discussion of present state in this areartheported results are based
onthe experience of exploitation of ftifent porous wall test sections afAGI T-128 wind tunnel. This facility has 4 interchange
abletest sections, each tifem equipped with the specially designed variable porous walls according to the testing specialty
exampletest sections NI and N2 have each 128 controlled sections designed as overlapping porous surfaces with the open ares
ratio variation from 0 to 18%. Test section N3 is equipped with longitudinally- variable slots, open area ratio changing from O
to 13%. This test section is used for 2-D airteiting and has all the necessary instrumentation: controlled wall boundary layer
suctionupstream from the model, 2 degree of freedom wake survey mechanism, pressure measurement system for 1200 points
onthe basis of electronic modules etesfsection N5 servdsr aeroelastic model testing. Adjustable wall porosity is designed
only in model location area. It is used not only for wall interfereedeiction but also as a flow excitation source. As an example
of different adaptive-wall test sections, data are presented on two geometrically-similar A4 airfoils tested in the test section N3.
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Referencenodel AEDC-2, tested in section NI, is compared to the MA@ tunnel test of the same model. Also, results of the
"flying” strut test in section NS is presented.

Author

Aerodynamic Interference; Aeroelasticity; Aircraft Models; Airfoils; Boundary Layers; Degrees of Freedom; Transonic Wind
Tunnels;Wind Tunnel Bsts

199700291 78Institute for Aerospace Researéterodynamics LabOttawa, Ontario Canada
Alleviation of Axial Static Pressue Gradients in 2D Perforated Est Section of IAR Blowdown Whd Tunnel
Tang,F. C., Institute for Aerospace Research, Canada; Chaf, Mstitute for Aerospace Research, Canada; Jun. 1997; 8p; In
English;Also announced as 19970029162; Copyrighiwad; Asail: CASI; A02, Hardcopy; A04, Microfiche

The complicated flow mechanism in the empigrous 1AR 2D test section including the plenum chamber and downstream
diffusersection was studied and postulated. The forward-facing inclined holest@stlsection top and bottom walls resulted
in the plenum pressure being higher than the test section static pressure. The original test section side twalshaerand
a big opening was formed between the test section and the downstream diffuser. The plenum air mass was readily entrainec
throughthis opening by the free jet flow formed downstream of the test section. The removal of the plenum air mass from this
opening efectively lowered the plenum pressure resulting in the outflow phenomenon in the test seithidine \Wesence of
along side wall extension thepening between the test section and the downstreéusatiection would be shortened. The ple
num mass flow was greatly reduced as entrainment was decreased due to a shorter fred jetdhsnre equilibrium condition
betweerthe plenunand the test section was thus established resulting in a constant pressure distribution along the test section.
This paper presents the results obtained during the commissioning of this extended side wall configuration and the subsequen
modificationsmade to it. A close to optimum configuration for the IAR 2D test section extension has been found.
Author
Blowdown Whd Tunnels; Air Masses; fee Jets; Jet Flow; Rissue Distribution; Pessue Gradients; Static Rissure

19970029179Tsentralni Aerogidrodinamicheskii InsEhukovsky Russia
Evaluating Analytically and Experimentally the Gas Dynamics of Tansonic Wind Tunnels with Devicedor Air Evacua-
tion from Plenum Chamber
Verkhovsky,V. P, Tsentralni Aerogidrodinamicheskii Inst., Russigizhin, O. V, TsentralniAerogidrodinamicheskii Inst., Rus
sia;Pasova, Z. G.,Sentralni Aerogidrodinamicheskii Inst., Russia; Jun. 1997; 6p; In English; Also announced as 19970029162;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A04, Microfiche

Thereport provides results of experimental evaluation of flow in a transonic wind tunndoweigl suction from the plenum
chambersurrounding a perforated test section. It is shown that the test sextipart features an air outflow into the plenum
chamberthis decelerates flgvincreases pressure, and decreases the Mach number at the entry into the main sdbsenic dif
of the wind tunnel. In this case, total presdosses become notably less. Also reported are results of experimental investigations
into operation of a lgre wind tunnel with the suction system which extends the ranges of Mach and Reynolds numbers and reduces
total pressure losses.
Author
Plenum Chambers;r@nsonic Vihd Tunnels; Subsonic MW Tunnels; Reynolds Number; Gas Dynamics

19970029180ETW G.m.b.H, Cologne, Germany
Adaptive Slots: An Alternative Concept to Reduce \ll Interfer ence
QuestJ., ETW G.m.b.H., Germany; Nitsche, Vlechnische Uniy Germany; Mignosi, A., Centre d’Etudes et de Recherches,
France; Jun. 1997; 10p; In English; Also announced as 19970029162; Copyright Waived; Avail: CASI; A02, Hardcopy; A04,
Microfiche

An alternative concept to reduce wall interferemceind-tunnel testing by means of adaptive slots is presented and its bene
fits are highlighted by means of experimental as wetitaserical investigations. The qualification of the 3cMIEAR-STOKES
codeemployed for the parametric numerical investigations is demonstrated by comparison with Laser 2-focus and surface pres
suremeasurements. Thefeftiveness of a single central adaptive slot is proved for a convex profile as feeladody of revolu
tion by referencing the results to 2d wall adaptions. For a simplified 3d slot, adaptation fe@tldateyon each top and bottom
wall have better agreement with the freestream solution than for the 2d wall adaptation that was achieved.
Author
Aerodynamic Interfegnce; Fee Flow; Lasers; Ressue Measuement; \Whd Tunnel EBsts
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19970029181City Univ., London, UK
Progress in Determining Wall-Induced Interfer ence in Slotted-Liner Wind Tunnels Using Measued Wall Conditions
FreestoneM. M., City Univ., UK; Sykes, D. M., City Uniy UK; Jun. 1997; 12p; In English; Also announced as 19970029162;
CopyrightWaived; Avail: CASI; A03, Hardcopy; A04, Microfiche

Furtherwork and analysis relating to a previously proposed scheme for determining slotted-liner wall-induced interference
atsubsonic speeds are presented. The scheme utilises measurements of wall (slat) pressures and values of the velocity-compone
normalto the liner measured in the plane of the liner along a slot centre line. This flow component is measured by a probe, and
longitudinaldistributions of the normalelocity are obtained both from traverses and multiple point measureméthts. Wfee-
dimensionatest configuration, measurements would be made on each slat and siothbytresent tests with a two-dimensional
aerofoilthe slats and slots in each wall (roof and floor) are assumed to behave. égsafsment of the results of utilising the
schemas based on comparisons of aerofoil pressures at corrected conditions of Mach number and (three-quarter chord) incidence.
More detailed assessment by other means is suggested. The sgp@aes reliable for the range of test conditions undertaken,
and these more than adequately cover conditions likely to be found in the large three-dimensional test facilities for which the
methodis intended.
Author
Aerodynamic Interfegnce; Airfoils; Mach Number; Slottedinid Tunnels; Subsonic SpeedalFlow; Wall Pressure

19970029182Tsentralni Aerogidrodinamicheskii InsEhukovsky Russia
Aerodynamic Design of Axial-Flow Fans for Subsonic \id Tunnels
Brusilovsky,l. V., Tsentralni Aerogidrodinamicheskii Inst., Russia; Jun. 1997; 8gnMish; Also announced as 19970029162;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A04, Microfiche

Thereport highlights features of wind tunnel fans with axial annuléugi#ifs, as well aselations for defining fan parameters
(includingthe total pressure loss factor) with the aid of the equivalemdiflength and the total pressure lossfa@ent of a
planardiffuser Test data on planar and annulafuérs (including data on the annularfukkrs tested with fans) are compared.
Foundation®f fan aerodynamic design are provided; this is subdivided into two principal stages: (1) determining therdnasic
eters (volume-averaged axial flow-speed coefficient, theoretical pressure coefficient, and two new parameters: the prewhirl
upstreanof an impeller and the residual whirl downstream of an outlet guide vane) as well as the fan hub diameter; (2) shaping
the guide vanes and impeller blading. The operational envelope is outlined; taking parameters in this domain ensures creating &
fan with really separation free flow about blades both at a rated regime at a maximum pdesiheyfind over a certain domain
aroundtherated regime. The design parameters are selected,femehel evaluated, in the general form for a complete far con
figurationcomprising an inlet guide vane (IGV), tlepeller and an outlet guide vane (OGV). Results for configurations without
oneor two guide vanes are the corresponding particular cases. Expressions for optimizing the design parameters and the respective
efficiencyare derived. Theoretical and experimental values of the two new parameters of flow whirl are compateabilpe
procedurdi.e., defining the airfoil setting anglghape, curvature, the blade array spacing, rated airfoil angle of attack, total num
berand shapes of the blades) is based on generalized test data; the relations allow for radial blading-variation and the "distance”
to the maximum pressure on the fan characteristic curve. Airfoil setting angles and radial variation of airfoil curvature are proposed
to be deEmed from theoretical data airfoil arrays on the basis of a unified method for all bladed components with arbitrary array
density.This aerodynamic desigh method developed at GOSTIAGI has been used and improved for more than 45 years and
hasbeen comprehensively verified.
Author
Subsonic Wind Tunnels; Turbofans; Pressure Ratio; Impellers; Guide Vanes; Free Flow; Flow Coefficients; Curvature; Axial
Flow; Angle of Attack

19970029183Tsentralni Aerogidrodinamicheskii InsEhukovsky Russia
Ejector-Driven Wind Tunnels
Arkadov,Y. K., Tsentralni Aerogidrodinamicheskiist., Russia; Roukavets, R, Tsentralni Aerogidrodinamicheskii Inst., Rus
sia;Jun. 1997; 10p; In English; Also announced as 19970029162; CopyravedVAvail: CASI; A02, Hardcopy; A04, Micro
fiche
The experience accumulated at the Central Aerohydrodynamic Institute for many years in calculating, designingjrand
wind tunnels in which pressure flifence is produced by a jet ejeetmmpressqiis analyzed. Theories for optimal gas ejectors
and their systems are given, new schemes of gas ejectors of improved performance are discussed, and problems of improvin
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economicefficiency of the 'wind tunnel-gas eject@ystem are considered. Examples of successful use of ejectors as major driv
ersof subsonic, trans-, and hypersonic wind tunnels are presented.

Author

Wind Tunnels; Compassors; Ejectors; Wd Tunnel Apparatus; Systems Engineering; Design Analysis; Gas Jets

19970029184Tsentralni Aerogidrodinamicheskii Inszhukovsky Russia
Impr oving Transonic Wind Tunnel Compressor Operation by Means of Guide &e Angle Optimization
Kukinov, A. G., Tsentralni Aerogidrodinamicheskii Inst., Russia; Dyadchenko, G sEntfialni Aerogidrodinamicheskii Inst.,
Russia; Lunyov, A. A., Tsentralni Aerogidrodinamicheskii Inst., Russia; Panasenko, $e&rali Aerogidrodinamicheskii
Inst., Russia; Jun. 1997; 6p; In English; Also announced as 19970029162; CopyaightWvail: CASI; A02, Hardcopy; A04,
Microfiche
Theimplementation of adjustable guiding vanes (AGV) for optimizing the angle of setting for improvementrah#oaic
wind tunnel’s compressor characteristics is considered. Experimental research results of the gas dynamic characteristics of the
T-128wind tunnels compressor and dynamic stress in its blades are presented. The necessity of monitoring the operation point
positionin the compressor operating envelope for providing its stable operation is shown.
Author
TransonicWind Tunnels; Guidé/anes; Vihd Tunnel Apparatus; Compssors; Systems Engineering; Gas Jets; Angles (Geome
try); Design Analysis

19970029185Machine-Building Design BureaiMoscow Russia
Development of Close-Cicuit Subsonic Wind Tunnel with Diametral Fan
Korovkin, A. G., Tsentralni Aerogidrodinamicheskii Inst., USSR; Savchuk, V. D., Machine-Building Design Bureau, Russia;
Kuroles,V. K., Machine-Building Design Bureau, Russia; Jun. 1997; 8p; In English; Also anncas&8870029162; Copyright
Waived;Avail: CASI; A02, Hardcopy; A04, Microfiche

In this paper the features of air flow in a diametral fan (DF) contour and its aerodynamic characteristics are reported. The
field of application for the DF in the wind tunnels is determined. The results of experimental investigations of DF geometrical
parametergffect on DF aerodynamic parameters are given. The performance data of the MBDB Raduga compact subsonic wind
tunnel and the Laboratory Training Aerodynamic Complex (ULAK) for Technical Schools which is developed on its base are
offered.The method o&pproximate simulation of following a body contour with a liquid with free surface in a wide range of F(z)
numbersfor subsonic wind tunnels is proposed, and the possibility of DF use in the installations of this type is considered.
Author
Subsonic Wind Tunnels; Astynamic Characteristics; Mél Tunnel Apparatus; Systems Engineering; Design Analysis; Com-
pressorRotors; Air Flow; Cicuits

19970029186Tsentralni Aerogidrodinamicheskii Inszhukovsky Russia
Experimental Study of a Low-Speed Vihd Tunnel Test Section with a Fee Jet
Roukavetsy. P, Tsentralni Aerogidrodinamicheskii Inst., Russia; Byrkin, ATBentralni Aerogidrodinamicheskii Inst., Russia;
Iskra, A. L., Tsentralni Aerogidrodinamicheskii Inst., Russia; Filatov, A. P., Tsentralni Aerogidrodinamicheskii Inst., Russia;
Troitsky, V. V., Tsentralni Aerogidrodinamicheskii Inst., Russia; Ponomaryov&, Visentralni Aerogidrodinamicheskii Inst.,
RussiaHolzdeppe, D., Grbo-Lufttechnik G.m.b.H., Germany; Papenfuss, H. D., Ruhr.JUBermany; Barbagallo, D., Italian
AerospacdResearctCenter Italy; Jun. 1997; 14p; In English; Also announced as 19970029162; CopymiedVAvail: CASI;
A03, Hardcopy; A04, Microfiche

Results of experimental study of various configurations of the subsonic wind tunnel test section with a free jet and Eiffel
chamberare presented in order to determine its optimum variant corresponding to minimum values of velocity and pressure pulsa
tion, hydraulic losses and flow non-uniformity in the model location zone. At a given reduced jet length the parameters of the test
sectionconfiguration were provided by varying the relation of théud#r entry section area to the nozzle exit section area and
by variations of the collector placed in front of thefuier Different forms of the collector were studied: one-piece contracting
collector,contracting collector adjusted along the angle and collector with parallel walls. From the collectors investigated the best
in the aggregate of the flowfigiency criteria is the one-piece contracting collector with an angle of inclination of walls alpha(c)
is approx. equal to 14 degrees and an optimum relative value of the gap between it and the diffuser is approx. equal to 0.2.
Author
Subsonic Wind Tunnels; Test Chambers; Free Jets; Wind Tunnel Apparatus; Wind Tunnel Tests; Systems Engineering; Design
Analysis;Wind Tunnel Models
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19970029187Duits-Nederlandse itdtunne] North East PolderNetherlands
Model and Full Scale Investigations of the Low Fequency \Mibration Phenomena of the DNW Open Jet
HolthusenH., Duits-Nederlandse Wdtunnel, Netherlands; Kooi, J..\Wuits-Nederlandse Wdtunnel, Netherlands; Jun. 1997;
8p; In English; Also announced as 19970029162; Copyrighitv®d; Avail: CASI; A02, Hardcopy; A04, Microfiche

The German-Dutch \id Tunnel DNW is a lage low speed wind tunnel with threefdient sized closed and one open test
sections (Open Jet). Already during the first calibration phase of the Open Jet in 1981, it soon became clear that the maximum
jet velocity was not limited by the available fan powart by the maximum allowable vibrations of tresfHall which surrounds
the OpenJet. Due to low-frequency pressure fluctuations generated by the Open Jet, the vibrations reached levels which could
becomecritical for the Est Hall structure. In order to be able to increase the maximum velocity beyond this 8Geritnaive
researctprogramme was executed in the 1:10 scaled pilot wind tunnel of.DMN&\objective of this programme was to find the
sourcesf the observed low frequency pressure fluctuations and to verfiéyetdit configurations for their potential to reduce the
vibrationlevel. The tested configurations included a number of well-known nozzle modifications as aveéhasonfiguration
with so-called tetrahedrons. Thdezft of modifications of the collector geometry and tHeatfof extra bleeding was also investi
gated.After completing the tests in the pilot wind tunnel, the most promising solutions were tested in thé& RXWAJ out that
the results found in the two wind tunnels correlated very well. A surprising outcome was that in both tunnels the tetrahedrons
increasedhe jet speed without a noticeable reduction of the usable cross section of the Open Jet and without increasing the acoustic
backgrounchoise level.
Author
Low Speed \Wd Tunnels; Pessue Oscillations; €st Chambers; iVd Tunnel Apparatus; Systems Engineering; De#galysis;
Structural \oration; Jet Flow; Acoustic Fequencies; Backgund Noise; &rahedrons

19970029188Tsentralni Aerogidrodinamicheskii InsMoscow USSR
Self-Oscillation Flow Control in Free-Jet Wnd Tunnels
Ginevsky,A. S., Tsentralni Aerogidrodinamicheskii Inst., USSRIn. 1997; 12p; In English; Also announced as 19970029162
Contract(s)/Grant(sRFFI-96-02-19577; Copyright &ived; Asail: CASI; A03, Hardcopy; A04, Microfiche

In wind tunnels with the open test section strong, self-oscillations arise at certain flow velocities which are accompanied by
asharp increase of pressure and velocity pulsations in the test secdiditiomal methods of self-oscillation control do pod-
vide complete suppression. In the work presented the acoustic meftsmlsoscillation control (their suppression or genera
tion), based on the coherent jet structure response to periodic excitation have been investigated. The experiments were carrie
outin four wind tunnels with diérent outer diameters of the exhaust nozzle d = 0.15-2.2 m.
Author
WindTunnels; Self Oscillation;&st Chambers; Unsteady Flow;de Jets; \WMd Tunnel Nozzles; Flow Stability; Design Analysis;
System&ngineering; Air Ducts

19970029189Case Wstern Reserve Unj\Mechanical and Aerospace Engineeri@teveland, OH USA
Turbulence and Noise Criteria and their Implementation in NWTC-Type Wind Tunnels
ReshotkoEli, Case Wstern Reserve UnjWJSA, Saric, Wliam S., Arizona State UniyUSA; Nagib, Hassan M., lllinois Inst.
of Tech., USA; Jun1997;14p; In English; Also announced as 19970029162; Copyriginet!; Avail: CASI; A03, Hardcopy;
A04, Microfiche

This paper considers the establishment of turbulence and noise criteria as a function of Mach number and total pressure for
utilitarian low-speed and transonic wind tunnels of the Nationald/Wunnel Complex (NWTC) class facilities such thatind
ary-layertransition models likely to be tested in them will not be contaminated by the flow environment. Aside from the NWTC
tunnelsthemselves, the ideas in this paper apply to upgrades and revisions of existing tunnels such as the NA$AeAmes 1
Unitary Tunnel and the AEDC 16T tunnel.
Author
Transonic Wind Tunnels; Low Speed Wind Tunnels; Turbulence; Boundary Layer Transition; Noise (Sound); Boundary Layer
Flow; Design Analysis; Wd Tunnel Apparatus

199700291900ffice National d’Etudes et de Recherches Aerospatidlesndon, France

Designand Validation of a Quiet Supersonic Vihd Tunnel Conception et Qualification de la Soilérie Silencieuse: R1Ch
de’ONERA

Papirnyk, O., Office National d’Etudes et de Recherches Aerospatiales, France; Rancarani, G., Office National d’Etudes et de
Rechercheserospatiales, France; Deledy, Ofice National d'Etudes et de Recherches Aerospatiales, France; Arnal, D., Centre
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d’Etudeset de Recherches, France; Jun. 1997; 16p; In French; Also announced as 19970029162; Capyeidgihdail: CASI;
A03, Hardcopy; A04, Microfiche

The R1Ch blow down wind tunnel was recently converted into a quiet supersonic wind tunnel at Mach 3. In order for the
boundarylayers on the nozzlall to remain laminarthe following tasks were accomplished: noise minimization coming from
theupstream circuit, realization of suction upstream of the throat to eliminate the boundary layer in the contraction, optimization
of the nozzle shape calculated in order to reduce Gortler vortex, and realization of a surface quality to avoid triggering of transition
dueto the roughness. The theoretical, numerceal technological works resulting in the realization of the wind tunnel, are pre
sentedwith the description of the facilitA preliminary validation of the wintunnel was done with: measurement of pressure
fluctuationsin the stilling chambeiprobing of boundary layer upstreamtioé nozzle throat, probing of pitot pressure and flux
measuremerdn plane plate in the test section, and probing of boundary layer in the nozzle exit plane.
Author
SupersonidMnd Tunnels; Est Chambers; id Tunnel Nozzles; Rissue Oscillations; Design Analysispktices; Nozzle Design

19970029191INASA Ames Research Centdfoffett Field, CA USA
Characteristics of the NASA-Ames Laminar Flow Supersonic Wid Tunnel for Unique Mach 1.6 Tansition Studies
Wolf, Stephen WD., MCAT Inst., USA; Laub, James A., NASA AmBesearch CentddSA; Jun. 1997; 18p; In English; Also
announceds 19970029162; CopyrightaiVed; Avail: CASI; A03, Hardcopy; A04, Microfiche

Flow quality measurements have been performed in the unique Laminar Flow Supersahitiiviel (LFSWT) to examine
bothmean and dynamic characteristics. The intent was to provide the necessary flow information about this ground test facility
to support meaningful transition research at Mach 1.6 and flight unit Reynolds numbers. This paper is intended to assist other
experimentalistsvith similar goals of characterizing low-supersonic test environments. An array of instrumentation has been used
to highlight the importance of proper selection of pressure instruments and data acquisition proceduwaslude that the test
sectionis low-disturbancébased on classical standards of pressure disturbances less than 0.1% with no specified data bandwidth),
andhas uniform flowThis is confirmation that the quiet design features of the LFSWT faetieé. Howevercharacterization
of the test section flow over a 0.25k-50k bandwidth shows that the disturbance levels can be greater than classical standards partic
ularly for stagnation pressures less than 9.5 psia (0.65 bar) with low stagnation temperatiagitity/of the flow disturbances
in the settling chamber and test section is contained in a narrow frequency bandwidth below 5k Hz, which is associated with reso
nantfrequencies from the pressure reduction system. Sthéme disturbances have not impacted transition along the tunnel walls
or a 10 degrees cone. Howeveontinual vigilance is required to maintain a known low-disturbance environment for transition
researchn the LFSWT Furthermore, the formation of standards for flow quality measurements is strongly recommended, so that
transitionresearch can be better isolated from tunnel disturbances.
Author
SupersonidMnd Tunnels; &st Chambers; Uniform Flow; Laminar Flow; Supersonic Speeeke Bets Transition Flow; Whd
TunnelApparatus; Noise (Sound)

19970029192Academy of Sciences (USSR st. of Theoretical and Applied Mechanit®vosibirsk, USSR
Fluctuation Characteristics of Flows in Test Sections of High-Speed WWd Tunnels
Lebiga,V. A., Academy ofSciences (USSR), USSR; Zinovj& N., Academy of Sciences (USSR), USSR; Jun. 1997; 10p; In
English;Also announced as 19970029162; Copyrighiwad; Asail: CASI; A02, Hardcopy; A04, Microfiche

Theresults of fluctuation structure study in test sections of wind tunnels in the wide range of velocity (feosulzonic
up to supersonic) are presented in this paparorrelation between characteristics of the boundary layer on the test section walls
of the supersoniwind tunnel with fluctuations in the flow core is shown. Detailed characteristics of fluctuations in ventilated test
sectionsare given for diierent types ofvalls (perforated, slotted, smooth rigid). The constant current hot-wire anemometer and
developedat ITAM technique have been used for fluctuation measurements and interpretation of the results.
Author
Flow Characteristics; Test Chambers; Wind Tunnels; Flow Stability; Turbulence; Reynolds Number; Wind Tunnel Apparatus;
BoundaryLayers; Vihd Tunnel Vélls; High Speed

19970029193Tsentralni Aerogidrodinamicheskii Inszhukovsky Russia

Aerodynamic Design of Nozzles for Subsonic anddnsonic Wind Tunnels

Byrkin, A. P, Tsentralni Aerogidrodinamicheskii Inst., RusdtanomaryoysS. P, Tsentralni Aerogidrodinamicheskii Inst., Rus
sia;Ponomaryova, \5., Bentralni Aerogidrodinamicheskii InsRussia; FilatoyA. P, Tsentralni Aerogidrodinamicheskii Inst.,
Russia; Jun. 1997; 10p; In English; Also announced as 19970029162; Copyright Waived; Avail: CASI; A02, Hardcopy; A04,
Microfiche
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This report gives results of theoretical considerations and experimental research on gas flows in axisymmetric nozzles of sub-
and tran-sonic wind tunnels. Two classes of nozzle transverse contours were investigated at test section flow velocities corre-
spondingto Mach numbers d¥i(infinity) = 0.1-1.0. Cross-section shapes for the first class of contours were calculated using the
Witoszinskiequation, and for the second class they were determined by the equations considered in the present report. It is shown
thatthe flow pattern which takes place in the considered nozzles especially at nozzle entries, is not one dimensional. It is found,
thatthe Wtoszinski contours unacceptable for a practical implementation of representative contraction factor and nozzle length-
to-diameter ratio values; the reason is unacceptable negative longitudinal velocity gradient value on the wall near the nozzle entry
which can lead to boundary layer separation. Similar results are given for a gas flow in the nozzles having rectandatar
andoctagonal transverse contours and also in the nozzle having circular transverse entry contour and octagonal transverse exi
contour.
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Wind Tunnel Nozzles; Contours; Design Analysis; Gas FlomdAunnel Vills; Boundary Layer Separation; Nozzle Geometry

19970029194Tsentralni Aerogidrodinamicheskii Inszhukovsky Russia
Method for the Calculation of 2D Supersonic ¥riable Nozzle Contours
Verkhovsky,V. P, Tsentralni Aerogidrodinamicheskii Inst., Russia; Jun. 1997; 6p; In English; Also announced as 19970029162;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A04, Microfiche

Thereport considers a supersonic adjustable nozzle incladiiggd acceleration-section and a flexible smoothing-section.
Theseare proposed to be designed by the methatiensures a Mach number field (within 1% error) in the characteristic rhomb
for a certain Mach number range, while requiring only a few adjustment points (where hydraulic actuators are attached). The
method is based on numerical analysis of flow in a nozzle whose flexible section is described by a cubic spline. Consideration
is given to nozzles with a maximum angle of the acceleration sectiontbfdiifjh 18 degrees, which are intended to provide the
exit Mach number of 1.2 to 4.0. It is showrat using three or four adjustment points in nozzles with inclination angle of less than
12 degrees ensures the characteristic-rhomb flow nonuniformity of no greater than 0.5%, and for angle less than 17 degrees the
flow nonuniformity does not exceed 1%. In order to allowaiorviscosity in nozzles designed to M less than 5.0, a general relation
betweerthe boundary layer displacement thickness and the Mach number is proposed.
Author
Supersonic Wind Tunnels; Nozzle Design; Nozzle Flow; Wind Tunnel Nozzles; Contours; Spline Functions; Design Analysis;
Wind Tunnel Apparatus; Nozzle Geometry
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CHEMISTRY AND MATERIALS

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

19970029547
Developmentof P/M gamma titanium aluminides for aeio engine applications
Zhao, L., Natl Research Council Canada, Canada; Beddoes, J.; Au, P.; Wallace, W.; Canadian Aeronautics and Space Journa
Decemberl996; ISSN 0008-2821; vol. 42, no. 4, pp. 179-184; In English; Copyrightl: Assuing Activity

This paper summarizes the work on powder metallurgy gamma titanium aluminides performed at NRC over the last five
years.Specifically the microstructural evolution during processing, the hot workalithgycreep behavior and microstructure-
mechanical property relationships are discussed with emphasis on aero engine applications. The studies have shown that thi
microstructureof the powder materials can be controlled by hot isostatic pressing or heat treatment. A modified microstructure
wassuccessfully produced using an NRC novel heat treatment to improve balanced mechanical properties. The materials have
goodforgeability in a suitable temperature/strain rate regime. The microstructural parameters controlling creep, tensie and frac
turetoughness properties have been identified, which provides a useful guide to the microstructural design for gas turbine applica
tions.
Author (EI)
Aerospace Engineering; Aircraft Engines; Creep Properties; Metallography; Microstructure; Powder Metallurgy; Titanium
Alloys
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19970030200National Academy of Sciences - National Research Cqurenilel on MateriaJ]sVashington, DC USA
Report of the Panel on Materials
Diefendorf, Russell J., Rensselaer Polytechnic Inst., USA; Grisaffe, Salvatore J., National Academy of Sciences - National
Research Council, USA; Aeronautics Technology Possibilities for 2000: Report of a Workshop; 1984, pp. 99-128; In English;
Also announced as 19970030196; No CopyrighaiA CASI; A03, Hardcopy; A03, Microfiche

Materialsand manufacturing technology are critical to advanced aircraft and permeate all disciplines. Currerdyaircraft
temsemploy a variety of materials, each selected to providbdakevehicle design in terms of performance, safeliability,
manufacturabilityand lifecycle cost. However mistake in materials selection could bankrupt an airframe or engine manufac
turer. Thus, the introduction of new materials is a slow process. Genemlymaterials are used initially in noncriticampe
nents until their performance in service can be confirmed. Then, as confidence grows, they are used in more and more critical
applications. Finallyif appropriate, new materials are used in critical, static elements and then in dynamic components. Thus,
becaus¢he nominal time for development of a conventional monolithic material ranges from 5 to 10 years there is a 10- to 15-
yearlag between laboratoryfeft and introduction into service. Therefore, to assure the availability of materials suitgiie for
ductionaircraftand engines in the year 2000, the concepts already must have been identified and must be progressing-along evolu
tionary paths toward applicationrdnds, actual and projected, in the use of materials for commercial engines are shown in Figure
4-1.Related military applications are projected to follow similar paths. The new actor will be composites. The panel examined
awiderange of materials important to all aspects of aircraft development, airframe structures, propulsion systems and for other
importantaircraft subsystems. These are addressed in the body of the report in terms of the currethetate opportunities
for improvement, and barriers to achievement of projected benefits. This is followed by projecti@progress of technology
thatcould be realized by the year 2000 with the application of appropriate resources.
Derived from text
Aircraft Equipment; Aicraft Design; Aicraft Structues; Manufacturing; Repulsion System Configurations;dpulsion System
PerformanceAirframes
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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
mechanics.

19970028747Army Research LapCleveland, OH USA
Passage-#eraged Description of WWave Rotor Flow
Welch,Gerald E., Army Research Lab., USA, Larosiliere, Louis M., Army Research Lab., USA; Jul. 199/ English;33rd;
Joint Propulsion Conference and Exhibit, 6-9 Jul. 1997, Seattle, WA, USA; Sponsored by American Inst. of Aeronautics and
AstronauticsUSA
Contract(s)/Grant(s): FOP 505-26-33
ReportNo.(s): NASA-TM-107518; E-10822; NAS 1.15:107518; AIAA Paper 97-3144; ARL-TR-1462; AD-A327034; Nae Copy
right; Avail: CASI; A03, Hardcopy; A01, Microfiche

Theunsteady flow within wave rotor passages is influenced by the rotor blade, hub, and tip shroud surface profiles: by averag
ing from hub to shroud and from blade to blade, a reduced set of the governing equations is obtained that is appropriate for design
studiesand parametric analyses. The application of these equations requires closure models for force integrals and for correlation
terms that arise when the density averages of products of the flow field variables are expandeafrptedusts of the density-
averagedariables. The force integrals and the correlation terms depend on the instantaneous pitchwise and spanwise flow field
distributionsestablished by unsteadiness relative to the,rfitay turning induced by blade, hub, and tip-shroud profiling, and
rotation. o approaches to model the force integrals are described. The influence of relative unsteadiness and flow turning on
the correlation terms is discussed by considering the propagation of gas dynamic waves in rotor passages defined by uncambered
staggeredblades and by unstaggered, cambered blades.
DTIC
Unsteady Flow; Bladeips; Uncambegd Whgs; Rotor Blades (rbomachinery); Gasurbines; Rotors
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19970028840Virginia Polytechnic Inst. and State Uniept. of Mechanical EngineerinBlacksbug, VA USA
UnsteadyAerodynamic and Heat Tansfer Studies in aHighly-Loaded Transonic Turbine Rotor Cascade with Simulated
Shock/WakePassing Final Report 1 Dec. 1992 - 30 No\1995
Ng, Wing F, Virginia Polytechnic Inst. and State UniSA; Diller, Tom, Mrginia Polytechnic Inst. and State URiMSA; Sep.
18,1996; 6p; In English
Contract(s)/Grant(s): F49620-93-1-0047
Report No.(s): AD-A326163; AFOSR-TR-97-0270; No Copyrightaifs CASI; A02, Hardcopy; A01, Microfiche
Theobjective of the researchfeft is to integrate fluid and heat transfer studies in a heated transonic turbine cascade in order
to develop a better understanding of doenplex flow physics involved in the coupling of the fluid flow and heat transfer phenom
ena in an unsteady flowfield. to that end detailed, time resolved aerodynamic and heat transfer measurements are taken in the
experimentsUnsteady passing shock is generated in a shock tube and introduced into the test section of the cascade to simulate
theshock wave passage similar to an actual turbine environment.
DTIC
Unsteady Aerodynamics; Aerodynamic Heat Transfer; Shock Waves; Unsteady Flow; Thermal Boundary Layer; Fluid Flow;
TransonicFlow; Shock Tibes; Supersonicifbines

19970029300Physics and Electronics Lab. TNThe Hague, Netherlands

A Comparison on Radar Range Pofiles Between In-Flight Measuements and RCS-Pedictions

vanderHeidenR., Physics and Electronics Lab. TNO, Netherlands; vanEwijk,, IPhysics and Electronics Lab. TNO, Nether

lands;Groen, FC., Physics and Electronics Lab. TNO, Netherlands; May 1997; 30p; In English

ReportNo.(s): AD-A327542; FEL-97-A069; TDCK-TD97-0103; No Copyrighta#l: CASI; A03, Hardcopy; A01, Microfiche
Thevalidation of Radar Cross Section (RCS) prediction techniques against real measurements is crucial to acquire confidence

in predictions when measurements are not available. In this report we present the results of a comparison on one dimensional signa

tures,i.e. radar range profiles. The profiles were measured fronget tair opportunitya Boeing 737. At the same aspect angles

and frequencies, profiles were predicted using a high frequency RCS-prediction code in conjunction with a digitized model of

the Boeing. Despite thassumptions and simplifications in both the prediction code and the aircraft model, a reasonable agreement

is seen on head on and tail on aspect angles. The correspondence on broad side aspect angles is seen to be bettzerdaspite dif

in peak amplitudes, normalised correlation fioefnts up to 0.9 are observed.
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Radar Coss Sections; diction Analysis 8chniques; Radar Range; Rangefinding;cfaft Models; High Fequencies

19970029357Second Air Supply and Maintenance Center Commidagseri, Tirkey
Experimental Analysis of Effects of Anomalies in Structue of Radomes on Radome’Performance
Celikel, Sadik, Second Air Supply and Maintenance Center Commamkiey; Goruy Adnan, Nigde Uniy Turkey; Jul. 1997;
8p; In English; Also announced as 19970029347; Copyrighit®d; Asail: CASI; A02, Hardcopy; A03, Microfiche

In this studyradomestructures, located in the nose section of aircrafts, which protect radar antennas from adverse environ
mentaleffects, fitto aircraft structures aerodynamically but whicliedifrom other parts of aircrafts in terms of electrical features
havebeen examined basicallgffects of radome structural anomalies to radome electrical performance have been investigated
by bonding mica plates at some parts of electromagnetic window section of an F-4 nose radomefarilch thifckness of the
structure Transmission loss, boresight errboresight error measurements, have been achieved via B-80MAfllity System.
Consequently, experimental analysis of anomalies which occur as variation at density and thickness of radome structures have
beenevaluated.
Author
F-4 Aircraft; Radomes; Radar Antennas; ElectricabPerties; Aicraft Structues
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Using integral coil to drive a two-axis gypscope
Rao,S. Koteswara, N.S.I., India; IEEE Tansactions on Aerospace and Electronic Systems; January 1997003819251,
vol. 33, no. 1, pp. 322-328; In English; Copyright;all: Issuing Activity

Employing a coil assembly to drive a magnetic rotor makes a two-axis gyroscope simple and compact. A conventienal coordi
nate-transformatiomethod is introduced to derive the dynamic equations related to the gyroscope and to analyze the sensor coils
that can provide the information about the gyro position with respect to the vehicle axis. by small angle approximation, a new
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simplified linear model for analyzing the two-axis gimbaled platform of the navigation system is propiibadlambda less
thanor = 20 deg, it is successful to explain the performance of the platform.

Author (EI)
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19970029537
Unsteady flow and shock motion in a transonic comm@ssor iotor
CopenhavelV. W., U.S. Air Force Wght Lab, USA; Puterbaugh, S. L.; Hah, C.; Journal of PropulsiorPamer; January 1997;
ISSN0748-4658; vol. 13, no. 1, pp. 17-23; In English; CopyrighmilAlssuing Activity

The results of an experimental and numerical comparison of the unsteadiness and shock maotion that occurs in the tip region
within a modern, low-aspect-ratio, high-through-fl@xial-flow transonic fan rotor are presented. The unsteadiness studied here
is associated with local phenomena within the blade passagearalated to blade row interaction. Unsteady static pressures
weremeasured at the casing over the rotor that operates at a tip relative Mach number of 1.6. An unsteady three-dimensional Navi
er-Stokes computational study was performed with tip clearance comparable to the test rotor. The fully three-dimensional,
unsteadyReynolds-averaged NaviStokes equations were solved with time steps, each nominally of 2.8 x 10(sup - 5) s in dura
tion or approximately five times blade pass frequeiitye results in the clearance gap were retained from the computatioral solu
tion andcompared with the experimental measurements. Both indicated deterministic unsteadiness near the location of the shock.
High levels of unsteadiness were also measured downstream of the shock in the path of the clearance vortex, but this phenomeno!
wasnot predicted by the computation. The unsteadiness near the shock was shown to be a result of movement of the shock. The
amplitudeand frequency of shock position oscillation was estimated from the results to be about 2% chord and 2 kHz, respectively
Analysis of loss caused by the shock unsteadiness suggested that losses because of shock motion were insignificant relative t
the steady shock loss at the relative Mach number studied.
Author (EI)
Axial Flow; Compessor Rotors; Compssors; Mach Number; Rotors; Shocawas; Tansonic Compessors; Tansonic Flow;
TurbomachinerylUnsteady Flow
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Tip clearance flow-shock interaction in a transonic compessor iotor
Puterbaughs. I., U.S. Air Force \Wight Lab, USA; Brende, M.; Journal of Propulsion and Power; January 1997; ISSN 0748-4658;
vol. 13, no. 1, pp. 24-30; In English; Copyrightiall: Issuing Activity

A combination of experimental, computational, and analyti¢aftefwere used to describe the phenomenological features
of the interaction between the tip clearance flow and the passage shock in a transonic, axial compreSissteatty static pres
surewas measured at the casing over the yatod steady measurements of total pressure and total temperature were made at the
rotor exit. A fully three-dimensional, steadyavierStokes computational fluid dynamiteschnique was used to obtain a solution
to the flowfield at design conditions that compared favorably with the experimental measurements aFSimajiye model was
developedhat predictghe kinematic and thermodynamic properties within the pre- and postshock vortex. Analysis of the numeri
cal results revealed a wake-like nature of the vortex both upstream and downstream of the shock. The upstream character wa
stronglyinfluenced by the injection of mass into the vortex via the clearanceTlmsuccess of the simplified modedbility
to predict the properties of thertex within the interaction region allows two important conclusions to be drawn. First, the vortical
charactenof the vortex upstream of the shock is not a significant factor in driving the interaction. Second, the interaction between
theclearance flow and the shock is fundamentally the res$tiite change in momentum brought about by the shock-induced pres
surerise. The interaction can therefore be viewed as an inviscid phenomenon.
Author (EI)
Axial Flow; Compessor Rotors; Compssors; Computational Fluid Dynamics; Flow Characteristics; Rotar@nJonic Com
pressors;Transonic Flow; Tirbomachinery
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Computational study of rotating-stall inception in axial compressors
He, L., Univ of Durham, UK; Journal of Propulsion and Power; January 1997; ISSN 0748-4658; vol. 13, no. 1, pp. 31-38; In
English; Copyright; Avail: Issuing Activity

Rotating-stall inception in axial-flow compressors has been studied computationally using a quasi-three-dimensional time-
marchingNavierStokes method with a mixing-length turbulence model. of particular interest wafettteoéexternal circumfer
entialdisturbances corresponding to inlet stagnation pressure distortions and rotdfatitdnteractions. The present results
showthat rotating stall onset patterns in terms of number of stall cells and rotating speeds were influenced by small external cir
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cumferential stationary or rotational disturbances. First mode circumferential disturbances had the most destabilizing effect,
resultingin a single-cell pattern rotating in the absolingane at about 50% rotor speed, as is observed in most experiments. Short-
scale multiple-cell patterns rotating at a higher absolute speed coultbagcited by a disturbance with the same circumferential
lengthscale. Short-scale multiple-cell patterns tended to be more persistent in an isolated blade roavdtzgyeinin the latter

casea short-scale pattern initiated by a restator interaction would quickly change into a long-seaigle-cell pattern, asseci

atedwith a distinct change of the rotating speed.
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Computer Aided Feature Extraction, Classification and Acceptance Rycessing of Digital NDE Data
Hildreth, Joseph H., Phillips Lab., USA; Dec. 1996; 13p; In English
Contract(s)/Grant(s): AF Proj. 4SL1
Report No.(s): AD-A325980; PL-TP-97-3003; No Copyrighta CASI; A03, Hardcopy; A01, Microfiche

As part of the Advanced Launch System technology developnfent leégun in 1989, the Air Force initialized a program
to automate, to the extent possible, the processing of NDE of NDE data framsptkeetion of solid rocket motors during fabrica
tion. The computerized system, called the Automated NDE Data Evaluation System or ANDESyelaped under contract
to Martin Marietta, now Lockheed Martin. The ANDES system is generic in structure and is highly tailbhabdystem can
be configured to process digital or digitized data from any source, to process datadmogte or from multiple acquisition sys
tems,and to function as a singand-alone system or in a multiple workstation distributed network. The system can maintain
multiple configurations from which the user can select. In large measure, a configuration is defined through the system’s user
interfaceand is stored in the systesridata base to be recalled by the user at any time. dpegational systems are currently in
use.These systems are located at Hill AFB in Ogden,KElly AFB in San Antonio, TX, and the Phillips Laboratory at Edwards
AFB in California. Each of these systems is configured to process X-ray computed tompGijingages. The Hill AFBnstalt
lation supports the aging surveillancéoef on Minuteman third stage motors. The Kelly AFB system supports the acceptance
inspectionof airframe and engine components and torpedo housing components. The installation at Edwards AFB prevides tech
nical support to the@ther locations. This paper presents the development histergystem design issues, the system hardware
andsoftware architecture, and a brief description of the operational systems and their functions.
DTIC
Data Bases; Computer Aided Desigdpndestructive &sts; Digital Systems; Computerdgrams; Airframes; Fabrication; Solid
PropellantRocket Engines; Data Bcessing; Systems Engineering; Solid Rockepé&ltants

19970029936
Application of the wavelet transform for the echo signal fom a rotating object
Le-Tien,T., Univ of TasmaniaAustralia; Blhami, H.; Nguyen, D..TMartin, N. M.; Electronics Letters; January 2 1997; ISSN
0013-5194yol. 33, no. 1, pp. 88-89; In English; Copyrightjail: Issuing Activity

The authors present an application of wavelet analysis for the echo signal from a spinning rotor in the time-scale domain.
An evaluation is also made of the measured data for two rotor speeds through analysis of their wavelet transforms.
Author (EI)
Backscattering; Electromagnetic Scattering; Radar Equipment; Rotors; Signal Processing; Target Recognition; Wavelet
Analysis

19970030550
Micro-gas turbine engine materials and structues
SpearingS. M., Massachusetts Inst dddhnologyUSA; Chen, K. S.; Ceramic Engineering and Science Proceedings; 1997; ISSN
0196-6219yo0l. 18, no. 4 B, pp.1:18; In English; Copyright; ¥ail: Issuing Activity

A program is underway to develop the technology for micro-gas turbine-generators capabtiicihg 50 W of electrical
powerin a package less than one cubic centimeter in volume. The initial goal of this project is to produce a turbine generator by
micromachiningsingle crystal silicon. The design and fabrication of such a deiers afiany challengeand opportunities in
thefield of materials and structures. Timajor challenges arise from the very high stress levels (approximately 1 GPa) required
to achieve the necessary turbomachinery performance. The task is complicated by the need to achieve a good structural desig
within the constraints imposed by microfabrication processes. The major opportunities arise from the use of silicon at very small
lengthscales. In particulahe use of microfabrication techniquefeas the potential to control the processing-induced flaw size
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suchthat very high strengttean be obtained. In this paper the microengine materials and structural diestgraed described,
with particular emphasis on the ramifications of the desisaiall size.

Author (EI)

Electomechanical Devices; Gasifbines; Structural Design;ufbine Engines; irbogenerators

19970030653
Receptance method for the sensitivity analysis of critical speeds totor support stiffness
Su,Chen-Kai, Natl @iwan Inst of €chnologyTaipei, Taiwan, USA; Huang, Shyh-Chin; Journal of Engineering for Gabifies
andPower Transactions of the ASME; July 1997; ISSN 0742-4795; \9, ho. 3, pp. 736-739; In English; Copyrightail:
IssuingActivity

A rotor system can be studied via various approaches, e.g., FEM, the transfer matrix method, etc. The receptance method ha:
beenone of the methods used for frequency analysis of rotors. The authors, herein, have shown an application of the receptance
matrix for sensitivity analysis. Examples of critical speed sensittaitgupport stihess were illustrated and a computing algo
rithm was developed. Numerical examples proved the approach to be valuable for rotor eimgmeeksevaluation and under
standingof the support éécts.
Author (EI)
Rotors; Sensitivity; Stiffness

19970030660NASA Lewis Research Centetleveland, OH, USA
Numerical investigation of the startup transient in a wave otor
PaxsonD. E., NASA Lewis Research Cent, USA; Journal of Engineering for Gdsnes and Powgfransactions of the ASME;
July 1997; ISSN 0742-4795; vol19, no. 3, pp. 676-682; In English; Copyright;ail: Issuing Activity

The startup process is investigated for a hypotheticalfautr wave rotarenvisioned as a topping cycle for a small gas turbine
engine.The investigation is conducted numerically using a multi-passagedimensional CFD based wave rotor simulation in
combinationwith lumped volume models for the combustmthaust valve plenum, and rotor center cavity components. The simu
lationis described and several startup transients are presented which illustrate potieuitkedifor the specific cycldesign
investigated. In particular it is observed that, prior to combustor light-off, or just after, the flow through the combustor loop is
reversedrom thedesign direction. The phenomenon is demonstrated and several possible modification techniques are discussed
thatavoid or overcome the problem.
Author (EI)
Combustion; Gasurbines; Numerical Analysis; Rotors; Thermodynamics

19970030661
Numerical investigation of premixed combustion in wave otors
Nalim, M. R., Natl Research Council, USRaxson, D. E.; Journal of Engineering for Gagbihes and Powgfransactions of
the ASME; July 1997; ISSN 0742-4795; voll4, no. 3, pp. 668-675; In English; Copyrightjal{: Issuing Activity

Waverotor cycles that utilize premixed combustion processes within the passages are examined numséricaliyne-di
mensionalCFD-based simulation. Internal-combustion wave rotors are envisioned for use as pressure-gain camiasstors
bineengines. The simulation methodology is described, including a presentation of the assumed governing equations for the flow
andreaction in the channels, the numerical integration method used, and the modeling of external components such-as recircula
tion ducts. A number of cycle simulations are then presented that illustrate both turbulent-deflagration and detonation modes of
combustionEstimates of performance and rotor wall temperatures for the various cycles aramdatie, advantages and disad
vantage®f each are discussed.
Author (EI)
Combustion; Numerical Analysis; Rotorgribines

19970030662
PI control of HSFDs for active contol of rotor-bearing systems
Hathout,J. P, Cairo Uniy Egypt; El-Shafei, A.; Journalf Engineering for Gasurbines and Powglransactions of the ASME;
July 1997; ISSN 0742-4795; voll19, no. 3, pp. 658-667; In English; Copyrightjai{: Issuing Activity
This paper describes the proportional integral (P1) coofrbybrid squeeze film dampers (HSFDs) for active control of rotor
vibrations.Recently it was shown theie automatically controlled HSFD based on feedback of rotor speed can be dicient ef
devicefor active control of rotor vibration when passing through critical speeds. Although considei@ableasfbeen put into
the study of steady-state vibration control, there are few methods in the literature applicable to transient vibration control of rotor
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bearingsystems. Rotating machinery may experience dangerously high dynamic loadinghegusuidden mass unbalance that
couldbe associated with blade lossaiisient run-up and coast down through critical speeds when starting up or shutting down
rotatingmachinery induces excessive bearing loads at criticals. In this Papentrol isproposed as a regulator for the HSFD
systento attenuate transient vibration for both sudden unbalance and transient run-up through critical speeds. A complete mathe
maticalmodel of this closed-loop system is simulated on a digital comResults show an overall enhanced behavior for the
closed-loop rotosystem. Gain scheduling of both the integral gain and the reference input is incorporated into the closed-loop
system with the PI regulator and results in an enhanced behavior of the controlled system.

Author (EI)

Bearings; Poportional Contol; Rotors; Shock Absorbers; Squeeze Films

19970030663
Pump instability theory using an acoustic feedback mechanism
Corley, J. E., MITRE Corp, USA; Journal of Engineering for Gas Turbines and Power, Transactions of the ASME; July 1997;
ISSN0742-4795; vol. 19, no. 3, pp. 651-657; In English; Copyrightafl: Issuing Activity

A subsynchronous vibration problem with aglawater injection pump was solved in 1974 by modifying the digehgziping
transitionto a long taper configuration. This paper describes a quantitative theory based upon the dynamic modeling of the pump
rotor and piping system. The model successfully duplicates the experimental results of the pump instability and reproduces the
subsynchronougibration described in the original pap&€he analysis results in a log decrement of the system that is dependent
uponthe time delay of the acoustic pulsatitirshows that the system can be driven unstable for acoustic path lengths that are
muchless than thguarter wavelength. The analysis also shows the log decrement is minimized when the time delay is equivalent
to exactly that of one eighth wavelength of the resonant frequency of the pump.
Author (EI)
Pipelines; Pumps; Rotors; SoundVés

19970030666
Design and test of a new axial comgssor for the Nuovo Pignone heavy-duty gas turbines
BenvenutiErio, Nuovo Pignone SA,, Italy; Journal of Engineering for Gasifbines and Powgfransactions of the ASME;
July 1997; ISSN 0742-4795; vol19, no. 3, pp. 633-639; In English; Copyright;all: Issuing Activity

This axial compressor design was primarily focused to increase the power rating of the current Nuovo Pignone PGT10
Heavy-Dutygas turbine by 10 percent. In addition, the névsthge design favorably compares with the existing 17-stage com
pressoiin terms of simplicity and cost. by scaling the flowpath and blade geqrtietmpew aerodynamic design can be applied
to gas turbines with dérent power ratings as well. The reduction in the stage number was achieved primarily through the meridio
nal flowpath redesign. The resulting higher blade peripheral speeds achieve larger stage pressure ratios without increasing the
aerodynamidoadings. Vile chord blades keep the overall length unchanged thus assuring easy integration with other existing
componentsThe compressor performance map waensively checked over the speed range required for two-shaft gas turbines.
The prototype unit was installed on a special PGT10 gas turbine setup, that permitted the control of pressure ratio independently
from the turbine matching requirements. The flowpath instrumentation included strain gages, dynamic pressure transducers, and
statorvane leading edge aerodynamic probes to determine individual stage characteristics. Thblgdmgraibratory behavior
wasproved fully satisfactorywith minor adjustments to the variable statettings, the front stage aerodynamic matching was
optimizedand the design performance was achieved.
Author (EI)
Compessors; GasUrbines; Shafts (Machine Elements); Strain Gages

19970031063ISRO Satellite Centre, Peeny@ommunication System GrouBangalore, India
L and C band wide beam width antenna for emote contolled pilotless aircraft
Pal,S., ISRO Satellite Centre, Peenya, India; Lakshmeeslha, MSRO Satellite Centre, Peenya, India; Barnwal, S. K., ISRO
Satellite Centre, Peenya, India; Journal of Spacecraft Technology; Jul. 1997; Volume 7; No. 2, pp. 54-60; In English; Also
announceas 19970031056; No Copyrightydil: CASI; A02, Hardcopy; A01, Microfiche

L and C band self phased, fractional turn, 3(lambda)/4 wavelength quadarifilar helical antennae have been developed for air
borneapplications. The developed antennae are wide beamwidth, light weight and small size units providing circular polarization
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over a broad angular region. Also, a built-in lightning protection mechanism has been incorporated. The development is PCB
technologybased.

Author

C Band; PilotlesdAircraft; Antenna Arrays; Remote CoaltrUltrahigh Frequencies; Airborne Equipment; Beams (Radiation);
Circular Polarization

19970031131NASA Lewis Research Cente&tleveland, OH USA
Structur es Division Annual Report 1995
Jul. 1997; 72p; In English
Contract(s)/Grant(s): FOP 505-63-5B
ReportNo.(s): NASA-TM-107300E-10385; NAS 1.15:107300; No Copyrightyal: CASI; A04, Hardcopy; A01, Microfiche

The NASA Lewis Research Center Structures Division is an international leader and pioneer in developing new structural
analysisjife prediction, and failure analysis related to rotating machinery and more specifically to hot section components in air
breathingaircraft engines and spacecraft propulsion systems. The research consists of both deterministic and probabilistic meth
odology.Studies include, but are not limited to, high-cycle and low-cycle fatigue as well as material creep. Studies of structural
failure are at both the micrand macrolevels. Nondestructive evaluation methods related to structural reliability are developed,
applied,andevaluated. Materials from which structural components are made, studied, and tested are monolithics and metal-ma
trix, polymermatrix, and ceramic-matrix composites. Aeroelastic moalelsieveloped and used to determine the cyclic loading
and life of fan and turbine blades. Life modate developed and tested for bearings, seals, and other mechanical components,
suchas magnetic suspensions. Results of these studies are published in NASA technical papers and reference publication as wel
asin technical society journal articles. The results ofvtleek of the Structures Division and the bibliography of its publications
for calendar year 1995 are presented.
Author
Structural Failure; Dynamic Structural Analysis; Structural Analysis; Air Breathing Engines; Ceramic Matrix Composites;
EngineParts; Failure Analysis; GasUrbine Engines; Nondestructivests; Populsion System Performance; Spacecraft®i-
sion; Structural Reliability

13
GEOSCIENCES

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

19970029011Centro de Investigaciones Egeticas, Medioambientales ydnologicasMadrid, Spain
Strength and fatigue testing of large size wind turbinesators, Volume 2, Full size natural vibration and static stength
test, a reference case
Arias, F, Centro de Investigaciones Egeticas, Medioambientales gdnologicas, Spain; Soria, E., Centro de Investigaciones
EnergeticasiMedioambientales yeknologicas, Spain; Dec. 1996; 127p; In English
ReportNo.(s): CIEMAT-816; DE97-728463; No CopyrightyAil: Issuing Activity (Natl Bchnical Information Service (NTIS)),
Microfiche

This report shows the methods and procedures selected to define a strength tes fiwdanind turbine, anyway in particu
lar it application on a 500 kW blade and it results obtained in the test carried out in july of 1995 irsAs#tgdlant (Madrid).
Henceforththis project is designed in an abbreviate form with the acrony¥h. SF
Author(DOE)
Fatigue Ests; Rotors; Mechanical Bperties

19970029144Arete Associates, IncArlington, VA USA
Development of an EO Véve Imaging System on PELICAN: A Remotely Piloted Aicraft Final Report
Selwyn,Philip, Arete Associates, Inc., USA; Jendro, LaAyete Associates, Inc., USA; Farruggia, GAyete Associates, Inc.,
USA; May 30, 1997; 29p; In English
Contract(s)/Grant(s): N0O0014-97-C-001
Report No.(s): AD-A327218; ARE-575-004-TR; No Copyrightiait CASI; A03, Hardcopy; A01, Microfiche
In thisreport Arete proposes the development of an electro-optical wave imaging system and its installation on the Pelican
remotelypiloted aircraft. This system would collect a time series of electro-optical images over a precisely fieéthareaean
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to provide wave spectra which would be analyzed to determine important coastal ocean pasaoteteybathymetrwave char

acteristics and surface currents. The coastal-zone of the ocean is spatially and temporally complex, exhibiting a number of physical
processesccurring simultaneouslppecific items of interest inclugeean swell, wind-driven waves, mean and variance-in tur
bulentfluxes, breaking waves and curreritsthe coastal zone, the situation is complicated by significant spatial gradients that
cause inhomogeneities on relatively small spatial scales. Although small on geophysical scales, these coastal features are to
extensiveand complex to be measured well by a small number of research vessels or buoys, yet they are too small and vary too
rapidly to be measured by satellite sensors. What is needed is an instrument system that can measure many of the required parame
ters,but is small and lightweight so that it c@ mounted in an aircraft and therefore cover a wide area of interest over relatively
long span of time.

DTIC

Electro-Optics; Remotely PiloteceXicles; Images; Aaraft Instruments; Measuring Instruments; Coasts; Oceans

19970029453National Renewable Ergyr Lab, Golden, CO USA
Effects of turbulence on power generation for variable-speed wind turbines
Muljadi, E., National Renewable EmgrLab., USA; Butterfield, C..PNational Renewable Ergr Lab., USA; Buhl, M. L., Jr
National Renewable Energy Lab., USA; Nov. 1996; 11p; In English; 16th; American Society of Mechanical Engineers Wind
EnergySymposium, 6-9 Jan. 1997, Reno,,NDSA
Contract(s)/Grant(s): DE-AC36-83CH-10093
Report No.(s): NREL/CP-440-21670; CONF-970135-2; DE97-000073; No Copyright; Avail: Issuing Activity (Natl Technical
InformationService (NTIS)), Microfiche

Oneof the primary advantages of variable-spegutd turbines over fixed-speed turbines should be improved aerodynamic
efficiency. With variable-speed generation, in order to maintain a constant ratio of wind speed to tip speed, the wind turbine
changesotor speed as the wind speed changes. In this paper we compare a stall-controlled, variable-speed wind turbine to a fixed-
speedurbine. The focus of this paper is to investigate tfextf of variable speed on eggrcapture and its ability to control peak
power.We also show the impact of turbulence on gneapture in moderate winds. In this report, weaidgnamic simulator
to apply diferent winds to a wind turbine model. This model incorporates typical inertial and aerodynamic performance-character
istics. From this study we found a control strategy that makes it possible to opstallecantrolled turbine using variable speed
to optimize enayy capture and to control peak powak also found that turbulence does not have a significant impact @yener
capture.
DOE
AerodynamicCharacteristics; irbulence Effects; Rotor Speedirations

19970030074Universidade Federal de Paraibept. of Atmospheric ScienceBrazil
Relative Contributions of Energy and Aerodynamic Terms to Refeence Ciop Evapotranspiration in Different Moisture
Climates
Kumar,Kamada Karuna, Universidade Federal de Paraiba, Brazil; deFatimaB¥rgiraa, Universidade Federal de Paraiba,
Brazil; Ninth Brazilian Congress of Meteorology; 199&jiMme 1, pp. 484-488; In English; Also announced as 19970030071,
No Copyright; Avail: Issuing Activity (Sociedade Brasileira de Meteorologia, 21949-900 Rio de Janeiro RJ, Brazil), Hardcopy
Microfiche

Penman’sombination method is widely used for the determinadiopotential (reference crop) evapotranspiration. In using
Penman’squationvarious approximations are often made since the data necessary is not always available. In the present paper
Penman’squation is used to evaluate monthly values of reference crop evapotranspiration at eight stations (in the same latitude
belt) representing diérent moisture climates in north India. The relative contributions afriegy and aerodynamic terms to
referencecrop evapotranspiration at the stations are discussed. It is found that in the evaluation of reference crop evapotranspira
tion the enegy term should be determined accurately in the perhumid and humid regions while in the arid and semiarid regions
greaterattention should be paid to the computation of the aerodynamic term.
Author
Evapotranspiration; Farm Qips; Aeodynamics; Moistwe; Climate; Enegy

19970030193Los Alamos National LapNM USA

Energy management subsystent-inal Report

Wightman, C. W Los Alamos National Lab., USA; [1997]; 21p; In English
Contract(s)/Grant(s): W405-eng-36
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Report No.(s): LA-SUB-93-244; DE97-003574; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

In todays environment-conscious world, increasing levels of automotive emissions have been recognized as a major source
of pollutants and greenhougases. Despite increasingly stringent tailpipe emission standards, the increased use of the automobile
hasmore than déet the lowered perehicle emissions. Consequentlyere is a great deal of inter@sso-called zero-emission
vehicles,such as electric and hybrid-electric automobiles. Although very attractive in terms of emissions, these vehicle present
somedesign challenges which are not generally part of conventional automotive design. One such challenge is the development
of an efective enegy management strategy for the vehicle. While a conventional automobile has an engine whose power output
far exceeds the average vehicle needs, hybrid electric vehicles generally have very limijpdeseeves and fefiency in the
useof these reserves is paramount if acceptable overall performance is to be achieved. Maofdepeathicle design (such
asaerodynamicgpowertrain design, gross weight, etc.) strongly influence the overall veHiclerdy. However the actual per
formanceachieved by any given driver is strongly dependent on his or her driving skillsv&@yrte reduce the fefct of differ-
encesdn driving skills is to provide for automatic accelerator control, permitting the vehicle to be driven fitiantahanner
without necessitating extensive driver training. This report describes an accelerator/brake control systems developed for use on
the Zia Roadrunner New Mexicce€h’s entry in the 1993 Sunrayce for seddectric hybrid vehicles.
DOE
AutomaticContol; Electric Hybrid \éhicles; Electric Motor &hicles; Electric Automobiles; Pollution Coaly Aerodynamics;
ContaminantsCombustion Ryducts

14
LIFE SCIENCES

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

19970028849Naval Aerospace Medical Research | &®nsacola, FL USA
Developmentand Implementation ofthe Aircrew Modified Equipment Leading to Increased Accommodation (AMELIA)
Program Interim Report 1994-1996
Meyer, L. G., Naval Aerospace Medical Research Lab., USA; Pokorski, Naval Aerospace Medical Research Lab., USA,
Smith,D. G., Naval Aerospace Medical Research Lab., USA; Ortel, B. E., Naval Aerospace Medical ResimatdBA; Oct.
07,1996; 90p; In English
Report No.(s): AD-A327030; NAMRL-SR-96-3; No Copyrightyal: CASI; A05, Hardcopy; A01, Microfiche

Currentnaval aviation life Suppodquipment (ALSS) was designed to accommodate the 5th through the 95th percentile size
of the 1964 U.S. male population. Since gdaportion of the present U.S. female population falls outside this naripgems
occurin fitting flight clothing and ALSS for female naval aviators. Tit@port on Aircrew Modifications Leading to Increased
Accommodatiordescribes a fleet-wide survey of all naval female pilots, flighterk, and enlisted aircrew with regard&bSS
problemsThe survey response rate wi&%o. ALSS fit problems in naval aviation were identified and recommendations fer solv
ing these problems were provided to the Naval Air Systems Command. The top five ALSS problem areas identified by respond
entsin order of importance were helmet, urine-collection devices, torso harness, survival vest, and anti-exposure coverall.
DTIC
Flight Crews; Potective Clothing; Life Support Systems;chaft Pilots

19970028923Armstrong Lah.Brooks AFB, TX USA
Pilot Performance Variables Interim Report Aug. 1996 - Mar1997
King, Raymond E., Armstrong Lab., USA; Siem, Frederick M., Armstrong Lab., USA; Zelenski, Warren E., Armstrong Lab.,
USA,; Bates, Mark J., La&fne Univ, USA; Colwell, Catherine D., LaéVne Univ, USA; Mar 1997; 12p; In English
Contract(s)/Grant(s): AF Proj. 7184
Report No.(s): AD-A326600; AL/CF-TR-1997-0059; No Copyrightai CASI; A06, Hardcopy; A02, Microfiche

This review integrates some of the many studies on pilot performance for selection and screening. Pilot performance studies
havecome a long wags the aviation systems and the roles of the aviator have evolved. No single construct, or operationalization
of variablesfully addresses pilot performance. Ratteemulti-disciplinary and multi-modal approach, using significant develop
mentsfrom recent studies, holds the most promise. Developments in information processingathtéerindividual and group
levels, combined with findings from safety studiefeopotential future criteria of operational performance. In the past, the use
of these variables was limited by thefidifilty of measuring their impact on performance. laisciplinary eforts, longitudinal
studiesand technological advances (such as simulators and computers) enable researchers to better measure these variables. (Tl
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combination of previous/current pilot training measures, process-oriented intra/inter-personal variables, safety studies, more
functionally and process-oriented personality inventories, and advances in technology/research methods provide opportunities
for stronger measures and, ultimatglsedictors of pilot performance.)

DTIC

Aircraft Pilots; Pilot Performance; Pilotraining; Information Pocessing (Biology); Performancedrliction

19970028977Army Aeromedical Research Laort RuckerAL USA
Aircraft Multifunction Display and Contr ol Systems: A New Quantitative Human Factors Design Method for Organizing
Functions and Display Contents Final Report
Francis,Gregory PurdueUniv., USA; Reardon, Matthew J., Army Aeromedical Research Lab., USA1887; 46p; In English
Contract(s)/Grant(sBM1-62787-A-879
Report No.(s): AD-A327332; USARRL-97-18; No Copyrightjal: CASI; A03, Hardcopy; A01, Microfiche

Theobjectives of this study were to review the current state of aircraft multifunction display and control system (MPDCS)
design methods and develop a quantitative method of designing MFDCSs that incorporate important human factors issues.
Reports in the literature indicate that MFDCS design can influence flight performance. However, current design methods rely
primarily on the designés intuition and experience. MFDCSs in aircraft cockpits use comgeat@rated graphics and symbol
ogy that have integrated and largely replaced the myriad discrete electromechanical flight instruments found in older aircraft.
While much is known about the physical and visual properties of MFDCSs, less is known about which human factors are important
for their design and use. MFDCSs may result in greater workload if the distribf@ititual instruments, graphical and text data,
and control functions in an n-dimensional structure of display pages places excessive cognitive and psychomotor demands on
pilots during either routine or enggency situations. A quantitative method was developed, involving the derivation of a weighted
sumof separate cost functions, each of which incorporates fingt®bf an arbitrary number of human factors and MFDCS design
guidelines. The method models, using a high level of abstraction, a pilot’s search for specific information or functions among
alternativehierarchies of MFDCS display pages. An annealing algorithm was proposed fectwesiumerical method for find
ing the display page hierarchy that minimizes the composite cost function.
DTIC
Flight Control; Human Factors Engineering; Display Devices; Control Systems Design; Electromechanical Devices; Flight
Instruments

19970029143CHI Systems, IngLower Gwynedd, R USA
SH-60R Operator Machine Interface Enhancement (SHOMIE) Monthly Report 1 Apr. - 31 May 1997
Glenn, Floyd, CHI Systems, Inc., USA; Jun. 13, 1997; 4p; In English
Contract(s)/Grant(s): N00421-97-GQ33
Report No.(s): AD-A327221; No CopyrightyAil: CASI; A01, Hardcopy; A01, Microfiche
A systematic approach, designated SH-60R operator Machine Interface Enhancement (SH@kiE)sé&sl for develep
ing decision aid enhancements to the SENSO ar@ érewstations of the SH-60R aircraft which is currently udéselopment
by theNavy. The methodology begins with determination of functional performance requirements via a technique based primarily
but not exclusivelyon cognitive task analysis. Cognitive performance limitations are determinednadytically and empiri
cally and therused to derive functional requirements for decision aid concepts to overcome the identified limitations. Relevant
softwareand algorithmic techniques for realizing the desired functionality are then derived from an evaluation of viable candidates
obtainedfrom a taxonomic analysis of aiding technologies. Fintlg decision aid concepts are specified as structured architec
tural designs which are then implemented as software prototypes.
DTIC
Computer Pograms; Human-Computer Interface; éiaft Pilots

1997002937 1Defence Science an@dhnology Oganisation Air Operations Diy Salisbury Australia
A Generic Architecture for Crew Assistant Systems
Urlings, Pierre J. M., Defence Science aedhinology Oganisation, Australia; Zuidgeest, Rene G., National Aerospace Lab.,
Netherlandsjul. 1997; 12p; In English; Also announced as 19970029347; Copyraitedy Avail: CASI; A03, Hardcopy; A03,
Microfiche

A crew assistant is an on-board automated system that suppaitsraft crew in performing its tasks. Aircraft crews are
currentlyconfronted with numerous displays and complex controls in their cockpit. An overwhelming amowtti-sburce
data is offered while simultaneously control over the aircraft and its systems has to be maintained. This may lead to situations
of high workload in which non-optimal decisions are ma&tew assistant systems are planned to reduce this problem and hence
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improveefficiency and flight safetyThey are expected to rely heavily on Advanced Information Processing (AIP) technologies

to organize data and control flow in suclkvay that the crew is provided with concise and relevant information. At the same time
thecrew’s control efiorts will be considerably reduced. This will enable the crew to concentrate on essentials and to make decisions
moreeffective Several developments exist in this area. Pioneer programmes are the USABSotiate’ the British 'Mission
ManagemenAid’ the French 'Copilote Electronique’ and the German 'Cockpit Assistant System.” These programs fgrby dif
entnames but all aim at the automation of routine tasks and the provisidaativefaids to the crew problem solving and task
managemenilhe architectures developed in these programmes have many elements in common but suggest a more generic archi
tecture.Another common elemenf these programmes is that they consider AIP as key technology for their successful imple
mentation AIP provides technologies able to handle the complex interaction betweerti@evassistant, aircraft systems and
sensors. This paper focuses in particular on these two aspects: a generic crew assistant architecture and the application of All
technologyln section 2 the operational environment is described in which a crew assistant is to be embedded. Section 3 introduces
ageneric crew assistant architecture whicim@®pendent of any type of aircraft or operation. Section 4 proposes the application

of AIP in general and of multi-agent systems in particular as a key techrfologyccessful implementation of a crew assistant.
Throughouthe paperthe crew assistant is illustrated by an application of a single-pilot military aircraft, but the concept is also
relevantto multi-crew or civil aircraft.

Author

InformationSystems; Information Flow; Flight Safety; Flight Operations; Flighe\@s; Display Devices; Data BcessingCivil

Aviation; Cockpits

19970029372Elektroniksystem- und Logistik G.m.b,Hvionics-Fixed Whg Aircraft, Munich, Germany
Perspectives of Cew Assistance in Military Aircraft Thr ough Visualizing, Planning and Decision Aiding Functions
Schulte, Axel, Elektroniksystem- und Logistik G.m.b.H., Germany; Kloeckner, Wolfgang, Elektroniksystem- und Logistik
G.m.b.H.,Germany; Jul. 1997; 8p; In English; Also announced as 19970029347; Copyaiyedy\vail: CASI; A02, Hard
copy; A03, Microfiche

Due to increasing demands put on crews of military aircraft, effective cockpit systems will be required in order to reduce
workloadand to improve crew performance. This paper presents various approaches to crew assistance in tactical flight missions.
The underlying tasks are tactical decision making, low-level flight planning and flight guidance. The integratioracfitia T
SituationSystem apart of a knowledge based crew assistant and a flight guidance display system incorporating sensor and syn
theticvision components tdr a promising solutioto improve the situational awareness of the cR@spective prototypes have
beensuccessfully tested and evaluated in a simulated environment as well as by flight trials.
Author
Knowledge Based Systems; Human Performance; Guidance Sensors; Flight Plans; eigsit Cockpits
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Includes mathematical and computer sciences (general); computer operations and hardware, computer programming and software;
computer systems; cybernetics; numerical analysis, statistics and probability; systems analysis; and theoretical mathematics.

19970028851Institute for Computer Applications in Science and EnginegHiagnpton, YA USA
Comparison of Several Dissipation Algorithms for Central Diffeence Schemed-inal Report
Swanson, R. C., NASA Langley Research Ced&A; Radespiel, R., Deutsche Forschungsanstalt fuer wodRaumfahrt,
Germany;Turkel, E., Institute foComputer Applications in Science and Engineering, USA; Aug. 1997; 32p; In English; 13th;
ComputationaFluid Dynamics, 27 Jun. - 2 Jul. 1997, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(sNAS1-19480; ROP 505-90-52-01
ReportNo.(s): NASA-CR-201726; NAS 1.26:201726; ICASE-97-40; No Copyrigh&ilACASI; A03, Hardcopy; A01, Micro
fiche

Severallgorithms for introducing artificial dissipation into a centrale#nce approximation to the Euler and Navier Stokes
equationsare considered. The focus of the paper is on the convective upwind and split {(@sE/P¢ scheme, which is designed
to support single interior point discrete shock waves. This scheme is analyzed and comparediiitrdgtalar and matrix dis
sipation (MATD) schemes. Resolution capability is determined by solving subsonic, transonic, and hypersonic flow problems.
A finite-volume discretization and a multistage time-stepping scheme with multigrid are used to compute solutions to the flow
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equationsNumerical results are also compared with either theoretical solutions or experimental data. For transonic airfoil flows
thebest accuracy on coarse meshes for aerodynamificter®k is obtained with a simple M® scheme.

Author

Navier-Stoke&quation; Shock #ves; Internal \@ves; Flow Equations; Finitedume Method; Diffential Equations; Aardy-
namicCoefficients; Airfoils

19970029349Lockheed Martin actical Aircraft Systemd~ort Worth, TX USA
Information: The W arfighter’ s Edge. The Joint Strike Fighter (JSF) and System-of-Systems (SoS)
Williams, Michael A., Lockheed Martin Tactical Aircraft Systems, USA; Collier, Larry G., Lockheed Martin Tactical Aircraft
Systems|JSA; Jul. 1997; 12p; In English; Also announced as 19970029347; CopyragiedVAvail: CASI; A03, Hardcopy;
A03, Microfiche

Completeautonomous mission capability for tactical aircrafiédonger g@brdable nor necessary in view of the SoS concept.
The JSF will rely upon national, theatand tactical-level ISR to provide long-rangey&trdetection, location, and identification.
Onboardsystems will employ cues from the-twoard collectors but will still beequired to provide tgeting and weapon employ
mentcapability as a result of latency and accuracy issues with ISR collectors. Hotlvewessulting JSF on-board sensors will
bemuch less complex in terms of powagerture product, aperture complexity and/or system sensitivity: the current cost drivers
in avionics. Btal weapon system performance will be maintained threogielation and fusion of bboard information with
onboardsensor data. In fefct, of-board data, correlation, and fusion technology will enable a smaller and less complex on-board
sensorsystem to perform like that of a much higher performance/cost system. Use of wingman data will allow on-board systems
to be designed for less severe simultaneous mode capabilities. Lower cost, non-interfeaperiees on multiple aircraft will
be managed to provide highly accurate range and bearing data. The implementation of a SoS concept will eftatisbbn af
JSF which can be procured indarenough numbers to replace end-of-life aircraft for the US afd@Ndlies.
Author
Aircraft Pilots; Avionics; Complex Systems; Cost Reductioeapén Systemsafiget Acquisition

19970029363Naval Air Warfare CentetWeapons Diy China Lake, CA USA
Rapid Targeting and Real-Time Response: The Critical Links for Effective Use of Combined Intelligence Products in
Combat Operations
Searle Danny Naval Air Warfare CentelUSA; Kirchner Rick, Naval Air Warfare CentetUSA; FincherTed, Naval Air Vrfare
Center, USA; Armogida, Frank, Naval Air Warfare Center, USA; Jul. 1997; 8p; In English; Also announced as 19970029347;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A03, Microfiche

A variety of advanced technologyojects have demonstrated the key components required to provide rgefiishgafor a
real-timeresponse. Forward Hunter (led by WEWPNS) andsoldpan (led by the Air Force’/Aeronautical Systems Center)
areexamples of Realine Information into the Cockpit/@foard Tamgeting (R'IC/OT) demonstrations. These programs have
shownthe value of providing real-time mission updates (based on natidhabad signals and imagery intelligence) to shooters
pursuingtime-critical tagets. All these programs employed national exploitation systems and source material products to show
thatRTIC/OT can increase missi@ffectiveness, enhance survivabilignd increase operational flexibility against time-critical
fixed and mobile targets. Each demonstration has focused on different aspects of critical offpetind tachnologies, such
as multisource national/theater intelligence fusion, rapid targeting, near-real-time mission replanning, data dissemination, and
onboardprocessing.
AlAA
Onboad Data Pocessing; Realiine Operation; Intelligence; Imagery; Datadtessing; Cockpits; Combat

19970029995NASA Hugh L. Dryden Flight Research Centedwards, CA, USA
Development and application of an integrated multidisciplinary analysis capability
Gupta,K. K., NASA Dryden Flight Research Cent, USA; International Journal for Numerical Methods in Engineering; February
151997; ISSN 0029-5981; vol. 40, no. 3, pp. 533-550; In English; Copyrightt: Assuing Activity

The paper presents details of a numerical formulation and associated general-purpose finite element (FE) software developed
for the integrated aeroelastic and aeroservoelastic (ASE) analgsimpfexengineering systems, encompassing such disciplines
as structures, unsteady aerodynamics, and feedback controls. A linear analysis, involving panel methods for derivation of
unsteadyaerodynamic forces, is achieved by transforming the equations of motion from the frequency to the Laplace domain and
formulatinga state-spacmatrix relationship, the related matrices being further augmented by the analog elements such as actua
tors and filters as well as digital or analog controllers. For non-linear problems, FE-based structural and computational fluid
dynamicg(CFD) solutions are adopted for the relevant analyses. Numerical results pertaining to a number of practical problems,
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obtainedby utilizing the associated compufaogram, are compared to those derived from relevant flight and wind tunnel tests
aswell as other analyses, and they are presented here in some detail. Such results, involving damping and frequency response:
relateto the stability characteristics of the aerospace vehicles and testify téicheyedf the present solution procedure.

Author (EI)

Aerodynamic Forces; Aerodynamics; Computer Programs; Equations of Motion; Feedback Control; Finite Element Method;
NumericalAnalysis; Structural Analysis; Unsteady Adynamics

19970030254Naval Postgraduate SchpBlept. of Aeronautics and Astronautitdonterey CA USA
Application of Neural Network to Reconfiguration of Damaged Aicraft
Collins, Daniel J., Naval Postgraduate School, USA; Sep. 1997; 15p; In English; Also announced as 1997003048t
Waived;Avail: CASI; A03, Hardcopy; A02, Microfiche

Althoughthe title of this lecture refers to using Artificial Neural Networks (ANN) in reconfiguration algorithms of damaged
aircraft,the analysis applies in general to the identification and control of non-linear time-varying dynamical systems. This lecture
addresses the problem of emulation and control of a fighter aircraft by means of ANN. Four models for describing non-linear
MIMO dynamical systems are described. Based on this description a combined feedforward and recurrent neural network is struc
turedto emulate the system. A procedure is given to emulate multiple systems in a single neural network. By the introduction of
aminimal realization of the network, the complexity of the network is greatly reduced without degradation of the operating perfor
manceof the network. The aircraft model used in the demonstration of the neural network is the longitudinal node of the F/A-18A
fighter aircraft. The work developed here is based on Shakar Dror
Author
Damage; Fighter Aicraft; Algorithms; Nonlinearity; Dynamical Systems; gaft Models; Aicraft Contol
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Includes physics (general); acoustics, atomic and molecular physics; nuclear and high-energy; optics, plasma physics; solid-state phys-
ics,; and thermodynamics and statistical physics.

19970028796Fermi National Accelerator LalBatavia, IL USA
M(sub W) measurement at the Bvatron with high luminosity
Giele,W. T., Fermi National Accelerator Lab., USA; Kell&., Fermi National Accelerator Lab., USA; [1996]; 4pEimglish;
DPF 1996: Meeting of the Division of Particles and Fields of the American Physical Society (APS), 10-15 Aug. 1996, Minneapo
lis, MN, USA
Contract(s)/Grant(s): DE-AC02-76CH-03000
Report No.(s): FNAL/C-96/307-T; CONF-960812-54; DE97-050040; No Copyright; Avail: Issuing Activity (Natl Technical
InformationService (NTIS)), Microfiche

Currently,the mass of the (ital W)-boson ((ital M(sub W))) is measured atehatibn from the transverse matstribution
((ital M(sub T))). At higher luminosities, the uncertainty with which (ital M(sub W)) can be extractedegitide. \& present
analternate method to measure (Mlsub W)) at the &vatron with high luminosity from a direct comparison of the (ital W) and
(ital Z) distributions.
DOE
Luminosity; Bosons; Aedynamic Stability

19970029054Greenwich Uniy School of Computing and Mathematical Scientesmdon, UK
Testing a Linear Popagation Module on Some Acoustic Scattering Bblems
Djambazov, G. S., Greenwich Univ., UK; Lai, C. H., Greenwich Univ., UK; Pericleous, K. A., Greenwich Univ., UK; Second
Computationaeroacoustics (CAA) Wkshop on BenchmarRroblems; Jun. 1997, pp. 221-229; In English; Also announced
as19970029035; No Copyright; Avail: CASI; A02, Hardcopy; A04, Microfiche

Finite volume discretization of the Linearized Euler Equations on a fully staggered computational grid result8diean ef
semi-implicithumerical scheme which can be used in the 'near field’ of aerodynamic noise problems.
Author
AcousticScattering; Finite ¥lume Method; Computational Grids; Computational Fluid Dynamics; Bisation (Mathemat
ics); Aerodynamic Noise
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19970029059Duke Univ, Dept. of Mechanical Engineering and Materials ScieBeeham, NC USA
A Variational Finite Element Method for Computational Aeroacoustic Calculations of Tirbomachinery Noise
Hall, Kenneth C., Duke UniyUSA; Second Computational Aeroacoustics (CAArkghop on Benchmark Problems; Jun. 1997,
pp. 269-278; In English; Also announced as 19970029035; Copyright Waived (NASA); Avail: CASI; A02, Hardcopy; A04,
Microfiche

A variational method for computing the unsteady aeroacoustic response of turbomachinery bléaléoigent vortical
gustsis presented. A variational principle which describes the harmonic small disturbance behavior of the full potential equations
abouta uniform mean flow is developeBournode isoparametric finite elements are used to discretize the variational principle,
andthe resulting discretized equations are solvédiently using LU decomposition. Results computed using this technique are
foundto be in excellent agreement with those obtained using semi-analytical methods.
Author
Finite Element Method; Aeacoustics; Tirbomachineryjurbine Blades; &riational Principles; Computational Grids; Aedy-
namicNoise

19970029060Pennsylvania State Unj\Dept. of Aerospace Engineerirgniversity Park, R USA
A Parallel Simulation of Gust/Cascade Interaction Noise
Lockard, David P., Pennsylvania State Univ., USA; Morris, Philip J., Pennsylvania State Univ., USA; Second Computational
Aeroacoustic§CAA) Workshop on Benchmark Problems; Jun. 1997, pp. 279-287; In English; Also announced as 19970029035;
No Copyright; Avail: CASI; A02, Hardcopy; A04, Microfiche

Theproblem of an incompressible vortical gust encountering a cascade of flat plate airfoils is investigated using parallel com
puters.The Euler equations are used to model the.fWigh-accuracyfinite-difference algorithm is used to solve the equations
in atime accurate manné€lwo frequencies of the incident gust are investigated. The sensitivity of the solution to the boundary
conditionsand run times are examined. In addition, the influence of the spacing between the blades is demonstrated. Although
theuse ofparallel computers significantly reduces the turnaround time for these calculationdjc¢bkies in properly specifying
theboundaries and obtaining a periodic state still makes them challenging.
Author
Finite Difference Theory; Computational Fluid Dynamics; é&ynamic Noise; Parallel Bcessing (Computers); Runge-Kutta
Method;Airfoils; Aeroacoustics

19970029313Colorado Uniy, Dept. of Chemistry and BiochemistBoulder CO USA
Atomic Layer Control of Thin Film Gr owth Using Binary Reaction Sequence Chemistry
Geoge, Steven M., Colorado UnjWSA, Jun. 1997; 17p; In English
Contract(s)/Grant(s): N00014-92-J-1353
Report No.(s): AD-A327210; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Ourresearch is focusing on the atomic layer control of thin film growth. Our goal is to deposit films with precise control of
thicknessand conformality on both flat and high aspect ratio structures. Atomic layer control of growth is crucial for many technol
ogies that require nanoscale deposition techniques to fabricate ultrathin and conformal films with thicknesses from 10-100 A.
Examplesf these films are ultrathin gate oxides, high dielectric constant films, conformal transparent conducting layers and ultra
thin diffusion barriers.
DTIC
Thin Films; Binary Mixtues; Chemical Reactions; Thickness; High Aspect Ratio; Atoms

19970030888
Quantum transport thr ough atomic wires
Wan, C. C., McGill Univ, Canada; Mozos, Jose-Luis; Taraschi, Gianni; Wang, Jian; Guo, Hong; Applied Physics Letters; July
211997; ISSN 0003-6951; vol. 71, no. 3, pp. 419-421; In English; Copyrightt: Assuing Activity

The quantum transport properties of long atomic wire consisting of 3D incoming and ouglbimg leads and an atomic
chainwith several Al atoms are studied. Results show that atomic chain of the wire breaks the vacuum barrier when there is no
atoms between the leads, and this gives a dramatic increase of the conductance. Quantized conductance is obtemesd when
aremore than one atom in the atomic chain.
Author (EI)
AtomicPhysics; Electrical Resistance; ElemtrTransfer; Matrices (Mathematics); Quantum Theory; Sapeductors (Materi
als); Supersonic Commaal Air Transport; Tansport Poperties; Vite
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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.

19970028786Naval Postgraduate SchpMonterey CA USA
Instructional Design of ComputerBased Taining
Foster, Robert W., Naval Postgraduate School, USA, Price, Alfred B., Jr., Naval Postgraduate School, USA; Dec. 1996; 108p;
In English
Report No.(s): AD-A327386; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

The goal of this research is to combine the principles of instructional design and computer technology in order to produce
amultimedia computer based trainer for théafion Night Msion Image System and Heads up DislalVIS/HUD). The tech
nologicaladvances in night vision goggles like the ANVIS/HUD system have permitted aircrews to accomplish numerous night
mission tasks which they were not previously capable of completing. Increase in mission tasking requires the operators of the
ANVIS/HUD system to obtain a lge amount of ANVIS/HUD training tensure safety of personnel and equipment as well as
missionsuccess. The Department of the Nawyaining budget is being reduced and the need for unconventional training methods
to augment the cockpit and classroom is essential. The use of computer based training provides the technology to achieve thi:
trainingrequirement. by providing a means to apply innovative instructional design principles and multimedia computer technol
ogy, the training of the war fighters is expected to be accomplished Bettiwtly and diciently thus savindives and money
DTIC
ComputerAssisted Instruction\ight \ision; Goggles; Taining Devices; Flight Gews; Flight Simulators; Head-Up Displays;
DesignAnalysis; Computer Systems Design
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Includes space sciences (general); astronomy; astrophysics; lunar and planetary exploration; solar physics; and space radation.

19970030247Los Alamos National LapTheoretical Diy NM USA
Tsunami Produced by the Impacts of Small Astesids
Hills, Jack G., Los Alamos National Lab., USA; Madeharles L., Los Alamos National Lab., USA; Annals of the NenkY
Academy of Sciences; 1997; Volume 822, pp. 381-394; In English; Also announced as 19970030205; Original contains color
illustrations; Copyright; Avail: Issuing Activity (New York Academy of Sciences, 2 East 63rd Street, New York, NY 10021),
Hardcopy,Microfiche

Thefragmentation of a small asteroid in the atmosphere greatly increases its cross section for aerodynamic braking, so ground
impactdamage (craters, earthquakes, and tsunami) from a stone asteroid is nearly negligible if it is less than 200 meters in diameter
A larger one impacts the ground at nearly its velocity at the top of the atmosphere producing considerable impact damage. The
protectionoffered by Eartts atmosphere igsidious in that smallemore frequent impactors such asyguska only produce air
blast damage and leave no long term scars on the £autface, while objects 2.5 timesgar than it, whichit every few thou
sandyears, cause coherent destruction over many thousands of kilometers of coast. Smaller impactors give no qualitative warning
of the enormous destruction wrought when an asterajéddhan the threshold diameter of 200 meters hits an ocean. A water
wavegenerated by an impactor has a long range because it is two-dimensional, so its heighinfedissefy with distance from
theimpact. When the wave strikes a continental shelf, its speed decreasesaighttsicreases to produce tsunamis. The average
runupin height between a deep-water wave and its tsunami is more than an order of magainateisTproduce most tife
damagdrom asteroids with diameters between 200 meters and 1 km. An impact anywhere in the Atlantic by an asteroid 400 meters
in diameter would devastate the coasts on both sides of the ocean by tsunami over 100 meterastigioid\b km in diameter
hitting in mid Atlantic would produce tsunami that would inundate the entire upper East Coast of the USA to the Appalachian
Mountains.Studies of ocean sediments may be used to determine when coastal areas have been hit by tsunamis sutienpiast. T
debrishas been found to be associated with the Cretaceamtiary impact and should be detectable for smaller impacts.
Author
Aerial Explosions; Aerxdynamic Brakes; Asteids; Earth Atmospher Fragmentation; Impact Damage;aifér \aves
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