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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

gopher.sti.nasa.gov

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

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

Subscribe <desired list> <Your name>

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

Fax: (301) 621-0134

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

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued,

you can still receive these vital announcements through /Vehl

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

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



Table of Contents

Recordsare arranged in categories 1 through 19, the first nine comingf®meronautics division
of STAR,followed by the remaining division titles. Selecting a category will link you to the collection
of records cited in this issue pertaining to that 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 3
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 12

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

05 Aircraft Design, T esting and Performance 13
Includes aircraft simulation technology.

06  Aircraft Instrumentation 14
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 15

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

09 Research and Support Facilities (Air) 17

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 20
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 22
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 27
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 27
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences N.A.
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics 30
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 N.A.
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

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

19 General N.A.

Indexes

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

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



Document Availability

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

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

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

Eligibility and Registration for NASA STI Products and Services

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

E-mail:  help@sti.nasa.gov

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

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

Limited Reproducibility

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

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

NASA Patents and Patent Applications

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

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



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

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

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

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

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

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

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

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

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

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

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



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

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

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

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

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

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

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

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

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

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

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

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

Oak Ridge, TN 37830

European Space Agency—

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

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

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

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

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

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

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

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

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

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

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

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

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



NASA CASI Price Code T able

(Effective July 1, 1996)

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

Important Notice

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

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

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

Help Desk at the numbers or addresses below.

Return Policy

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

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

Rev. 6/96



Federal Depository Library Program

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

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

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

Public Collection of NASA Documents

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

Submitting Documents

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

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

800 Elkridge Landing Road

Linthicum Heights, MD 21090-2934.

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

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



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

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

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

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

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

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

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

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

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

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

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

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

Boulder, CO 80309-0184

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

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

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

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

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

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

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

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

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

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

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

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

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

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

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

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

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

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

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

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

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

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

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

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

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

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

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

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

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

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

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

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

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

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

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

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

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

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

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

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

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

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

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

NEBRASKA

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

Lincoln, NE 68588-0410

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

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

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

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

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

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

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

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

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

NEW YORK

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

Albany, NY 12230-0001

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

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL
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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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19970034742Defence Science an@dhnology Oganisation Melbourne, Australia
A Validated finite element model of an F-11 lower wing skin structural detail at Forward Auxiliary Spar Station (FASS)
281.28
Keeley,D., Defence Science anédhnology Oganisation, Australia; Callinan, R., Defence Scieswog Echnology Oganisa-
tion, Australia; Sanderson, S., Defence Science aoetiffology Oganisation, Australia; Jun. 1996; 34p; In English
Report No.(s): DSD-TN-0046; AR-009-759; Copyright;\Ail: Issuing Activity (DS Aeronauticabnd Maritime Research
Lab., PO Box 4331, Melbournejdtoria 3001, Australia), HardcopMlicrofiche

Thediscovery of fatigue cracking #ie Forward Auxiliary Spar StationABS) 281.28 in an F11C aircraft has prompted
a Finite Element (FE) model of the A1A lower wing skin to be developed and validated. Measured strain gauge data from an
F-111Astatic test wing under Cold Proof LoadingsT (CPI) or limit conditions is compared with strain data frira FE model.
A nominal section stress aA§S 281.28 and local bending moment relationship is established.
Derived from text
F-111 Aircraft; Skin (Structural Member); Mg Panels;Cracking(Fracturing); Stessed-Skin Structes; Strain Distribution;
Stress-StraifRelationships; Finite Element Method

19970034849Society of Automotive Engineers of Japd@okyo, Japan
1996 Fall Meeting of JSAE (Japan Society of Automotive Engineers): Preprint of the academic Lecture, No. 968AE
1996 nen shuki taikai. Gakujutsu koenkai maezurish@64
Oct. 01, 1996; 336p; In Japanese, USA
ReportNo.(s): ETDE/JP-MF-97750120; DE97-750120; No CopyrighgilA Issuing Activity (Natl Bchnical Information Ser
vice (NTIS)), Microfiche
The JSAE 1996 Fall Meeting was heldS$apporo during October 22-14, and 232 papers were reported. As for the aerody
namicrelation of automobiles, a lot of papers were made public including the ones titled as follows: Measurement of automobile
aerodynamiaoise in wind tunnels; Estimation and reduction of aerodynamic noise by motorcycle scale model testing;-flow visu
alizationaround door mirror thinking about adhesion of raindrops and wind noise; The aerodynamic interferences on a vehicle
causedy another ditrent length vehicle in tandem driving. As to the driving behatherfollowing were reported: The influ
enceof automatic vehicle control algorithm on fiafflow; Analysis of the benefits of freight consolidation in auto parts delivery;
The development of simulation model of the dri\gelbehavior upon which a car was parked; etith Vélation to the control sys
tem, lots of papers were read including the following: Brake force distribution control system using hydraulic actuatéecthe ef
of 4ws with H-infinity control system theory in comparison with conventional 4ws; An addgiiv®ntrol system design for
front and rear wheel steering vehicle.
DOE
Automobiles; Contl Systems Design; Asdynamic Configurations; Design Analysis; Leetur
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AERODYNAMICS

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

1997003324 7Sandia National LabsAlbuquerque, NM USA
Useof shearstress-sensitive, temperatwg-insensitive liquid crystals for hypersonic boundary-layer transition detection
AeschlimanD. R, Sandia National Labs., USA; Croll, R. H., Sandia National Labs., USA; Kuntz,,[3andia National Labs.,
USA; Apr. 1997; 29p; In English
Contract(s)/Grant(s): DE-AC04-94AL-85000
Report No.(s): SAND-92-2469; DE97-005911; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

The use of sheastress-sensitive, temperature-insensitive (SSS/TI) liquid crysi@k has been evaluated as a boundary-
layertransition detection technique for hypersonic flows. Experiments were conducted at Mach 8 in the Sandid_blatiratal
ries Hypersonic \d Tunnel usinga flat plate model at near zero-degree angle of attack over the freestream unit Reynolds number
rangel.2-5.8x10(sup 6)/ft. Standard 35mm color photography and Super VHS color video were used to record LC color changes
dueto varying surface shear stress during the transition process for a range of commercial SSS liquid myatdtan¥ition
datawere compared to an established method using calorimetric surface heat-transfer measurements to evaluate the LC technique
It is concluded that the use of SSS/TI LCs can be an inexpensive, safe, and easy to use boundary-layer transition detection metho
for hypersonic flows. Howevea valid interpretation of the visual records requires careful attention to illumination intensity levels
anduniformity, lighting and viewing angles, some prior understanding of the general character of ffamdldie selection of
theappropriate liquid crystal for the particular flow conditions.
DOE
BoundarylLayer Tansition; Hypersonic Speed; Hypersonic Flow; Sheaesy Reynoldslumber; Low Cost; Liquid Crystals;
llluminating; Free Flow

19970033426Moscow Inst. of Physics aneédhnology Moscow Russia
Laminar Turbulent Transition in a Hypersonic Boundary Layer: Receptivity and Instability Pre-History Final Report
Fedoroy Alexander V, Moscow Inst. of Physics an@dhnology Russia; Jul. 1997; 72p; In English
Contract(s)/Grant(s): F61708-96-9196
Report No.(s): AD-A328847; SPC-96-4024; No Copyrightais CASI; A04, Hardcopy; A01, Microfiche

This report results from a contract tasking Moscow Inst. of Physics ecfth®logy as follows: Theontractor will perform
researchn accordance with contracterproposal entitled, ’Lamindfurbulent Tansition in an Hypersonic Bound drgyer’
This report addresses the initial phase of hypersonic boundary-layer transition comprising excitation of unstable normal modes
and their downstream evolution from receptivity regions to the instability growth onset (instability pre-history problem). It is
shown thathis phase is more complicated than in subsonic and moderate supersonic cases due to the following features of the
disturbancdield: (1) the first and second modes are synchronized with acoustic waves near the body nose region; (2) further down
streamthe first mode is synchronized wigéimtropy/vorticity waves; (3) near the instability growth onset the first mode is synchro
nized with the second mode. Disturbance behavior in the synchronism regions (2) and (3) are studied using the multiple-mode
methodwhich accounts for interaction between modes of discrete and continuous spectrum due to nonieatall=l thie mean
flow. It is shown that vorticity/entropy waves are partially swallowed by the boundary layerfectiefy generate the first mode
dueto Synchronism (2). This mechanism can compete with the leading edge receptivity to the freestream acoustic waves in cases
of 'quiet’ freestream conditions and conical body configurations. Thernmbdele exchange rule coupling input and output charac
teristicsof the first and second modes crossing the branch point vicinity was established. Combination of the receptivity estimates
relatedto Synchronism (2) and the interode exchange rule related to Synchronism; (3) allows the evaluation of instability initial
amplitudegequired for the PSE calculations of the transition onset point.
DTIC
Turbulent Boundary Layer; Soundawés; Leading Edges; Laminar Flow; Hypersonic Boundary Layer; Coupled Modes

19970034681Rochester Inst. ofekh, Dept. of Mechanical EngineerinyY USA

A Study of Convergence of the PMARQMatrices Applicable to WICS Calculations Final Report Mar. 1996 - Aug. 1997
Ghosh,Amitabha, Rochester Inst. oédh., USA; Aug. 31, 1997; 39p; In English

Contract(s)/Grant(s): NCC2-937

Report No.(s): NASA/CR-97-205817; NAS 1.26:205817; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche



Thisreport discusses some analytical procedures to enhance the real time solutions of PMARC matrices applicaklé to the W
InterferenceCorrection Scheme (WICS) currently being implemented at the 12 foot Preasuel. TWICS calculationsivolve
solvinglarge linear systems in a reasonably speedy manner necessitating exploring further improvement in solution time. This
papertherefore presensome of the associated theory of the solution of linear systems. Then it discusses a geometricat interpreta
tion of the residual correction schemes. Finally some results of the current investigation are presented.

Author
Aerndynamic Interfegnce; Matrices (Mathematics); Linear Systems; Cageece

19970035012Deutsche Forschungsanstalt fuer Luft- und Raumfatst. fuer Stroemungsmechan{&oettingen, Germany
UnsteadyVortex Flow Behind Short Aspect Ratio Whgs at High Angles of Attack Instationaere Viftbelstroemungen Hinter
Fluegeln Kleiner Streckung bei Hohen Anstellwinkeln
Woppowa, Stefan, Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany; 1996; ISSN 093%R968GErman
Report No.(s): DLR-FB-96-36; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

Many advanced combat aircraft operating at high angles of attack experience unsteady vortex flows with strong pressure fluc
tuationswhich cause problems such as vertical firfdtiig. Comprehensive wind tunnel and water tunnel tests have been carried
outto study the flow field over an aircraft configuration with variable sweep angle of the wings. Sharply peaked spectra of the
surfacepressure fluctuations at each side of the fin are observed at high @ik, indicating a strong periodicity in the flow
field. Using the dominant frequency in the vortical flow field, a characteristic value of a reduced frequency parameter could be
obtainedfor the considered model configurations. Nearly the same values for the reduced frequency parameter have been found
by tests in a water tunnel with a small scale moEeiploying Digital Particle Imageelocimetry in the water tunnel, the instanta
neous flow field over the model was studied. A nearly periodical oscillatitreofelocity vectors can be observed in front of
theleading edgef the fin. The oscillation is mainly driven by the vortex shedding from the leading edge of the main wings. Due
to the induced velocity field of the streamwise vortices separating frofnghkage, the shedfofortices arrange asymmetrically
andinteract with the vertical fin.
Author
AspectRatio; Angle of Attack; Fins; Buffetinginsteady Flow; dftex Shedding; Particle ImageMcimetry; \értices; Sweep
Angle;Leading Edges
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AIR TRANSPORTATION AND SAFETY

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

19970034906Advisory Group for Aerospace Reseaestd DevelopmenPropulsion and Engetics PanelNeuilly-SurSeine,
France
Aircraft Fire Safety La Securite Incendie des Aeronefs
Sep. 1997; 340p; In English; In French; 88th, 14-17 Oct. 1996, Dresden, Germany; Also announced as 19970034907 through
199700349370riginal contains color illustrations
Report No.(s): AGARD-CP-587; ISBN-92-836-0046-0; Copyriglaiwd; Avail: CASI; A15, Hardcopy; A03, Microfiche

The Propulsion and&negetics Panel Symposium on Aircraft Fire Safety was held in Dresden, Germany from 14-17 October
1996. It dealt with military and civil aspects of fire safety, covering combat-induced damage and technical sources of fire, fire
preventionfire fighting, fire damage control, and fire damage to humans and equipment. Environmental issues idaloding
replacemenivere addressed. There were 7 sessions (37 papers) and a keynote address: Aircraft Fire Safety; Fires and Fire Han
dling; On-board Fire Extinguishing Systems; Certification aestifig; Materialand Structure Design for Fire Safety; Aeromedi
cal Aspects Including SmokeoXicity; and Passenger Protection and Behaviour
Author
Aircraft Safety; Fie Damage; Confences; Passenger &naft; Military Aircraft; Fire Prevention; Fies; Halogen Compounds;
AerospaceMedicine; Structural Design; Passengers

19970034907McDonnell-Douglas CorpSaint Louis, MO USA

Fire Safety and Fie Protection for Military T ransport Air craft as Addressed in a Recent NAO/AGARD Survivability

Study

Schwartz Eric R., McDonnell-Douglas Corp., USA; Park, Shawn, McDonnell-Douglas Corp., USA; Aircraft Fire Safety; Sep.
1997;12p; In English; Also announced as 19970034906; Copyriginéatl; Avail: CASI; A03, Hardcopy; A03, Microfiche



This paper presents the major findings and conclusions related to fire @adefiye protection for military transport aircraft
asdetermined by a recent N® AGARD study This studyentitled Enhancing the Survivability Military Transport Aircraft,
addressedll aspect®f aircraft design for survivability including both susceptibility and vulnerability reduction techniques. How
ever,in this paper we will focus only on those findings whielate to fire safety and protection. The AGARD study looked at
the survivability of military transport aircraft during humanitarian and peacekeeping operations, such as encountered in Panama,
Somalia,and the former Ygoslavian statesypically, transport aircraft are not designed to fly into hostile areas and thus have
little protection against ground and air threats. Howewith changing political policies and military doctrine, N countries
havebeen increasing the utilization of military transports in these potentially hostile roles. The AGARD study focused mainly
on potential survivability enhancement retrofits fbe current NAO tactical airlifters, the C-130, C-160, and G-222. However
survivability design features were also considered for potential new military transport aircradisshehEuropean Future bar
Aircraft (FLA) and the conceptual USA (U.S.) Advancextfical TTansport (AT). This study considered both aircraft suscepti
bility (inability to avoidbeing hit by a threat) as well as aircraft vulnerability (inability to avoid damage if hit). The main threats
thatwere considered included; small arms (7.62 mm), high caliber projectiles (12.7 and 23 mm) and hand-held infrared missiles.
Largerthreats were also considered, but transport survivabijjinst these were mainly dependent on avoidance and suseceptibil
ity reduction. Against the smaller threats, seveudterability shortfalls in the area of fire protection were noted for the C-130,
C-160,and G222. The main shortfalls related to fire included; in-tank fire/explosion, void space fire/explosion, exterior fire, and
hydraulicfluid fire. Engine fire was not considered a survivability problem since all aircraft in the study had adequate engine fire
detectionand suppression systems. Many potential solutions were considered to reduce the risk of fire and explosion in order to
enhancaircraft survivability Both passive and active solutions were reviewed, including those used with other military aircraft,
and the latest technology being used on the U.S. C-17-@2dtNinsport aircraft. Solutions considered included; selfsealing fuel
tanksand fuel lines, fuel tank ullage inerting, fuel tank foam (rigid open cell type), dry bay foam (closed cell type), and-fire extin
guishing systems. The potential solutions were evaluated for ease of retrofit, applicability for new designs, operational restric-
tions, support requirements, weight, and cost. The major recommendations for retrofit on current aircraft included; fuel tank and
dry bay foam, as well as fire extinguishing systems. The major recommendations for consideration in new designs included; fuel
tank and fuel line designs to minimize vulnerable areas, self-sealing fuel tanks and fuel lines, fuel tank ullage inerting using
onboardnert gas generation (OBIGGS), dry bay inerting, and fire extinguishing systems.

Author
Aircraft Design; Aicraft Survivability; Fie Prevention; Tansport Aicraft; Vulnerability; Aircraft Safety; Safety Factors;am-
ing Systems; Military Agraft

19970034908Cranfield Univ, Aviation Safety CentreBedford, UK
A Review of Fire Related Accidents, 1985-1995
Taylor, A. Frank, Cranfield Uniy UK; Sep. 1997; 8p; In English; Also announced as 19970034906; Copy@ayedVAvail:
CASI; A02, Hardcopy; A03, Microfiche

In the 1975 and 1989 AGARD Symposia statistics were presented concerning the survival aspects of transport aircraft acci
dents.Although much relevant data was still missing it was concluded that not much had changed in the intervening years. Follow
ing the Manchester B737 fire accident in 1985 many important recommendations were made and much research has beer
completedThe current study reviews relevant accidents 'post-Manchestdrtries to assess to what extent the changes that have
beenmade have improved our chances of escagéfgly from an aircraft that is on fire or has been damagédisnfly for fuel
to have been spilt. As far as possible criteria identical to thesé previously will be employed in order to make the comparisons
valid, however it must be appreciated that international aviation is changing andesy ef these changes that can be quantified
will also be discussed.
Author
Aircraft Accidents; lansport Aicraft; Fires; Aircraft Safety; Aicraft Survivability; Fie Prevention; Safety Factors

19970034909Federal Aviation AdministratigrFire Safety SectAtlantic City, NJ USA
A Review of Recent Civil Air Transport Accidents/Incidents and their Fire Safety Implications
Hill, Richard G., Federadviation Administration, USA; Blake, David R., Federalidion Administration, USA; Sep. 1997; 6p;
In English; Also announced as 19970034906; Copyrighiv®d; Avail: CASI; A02, Hardcopy; A03, Microfiche

This paper presents a brief summary of recent civil air transport accidents and major incidents involving fire. It updates the
paper’Investigation and Characteristics of Major Fire Related Accidents in Civil Faingports Over the PastiTYears”. A more
detailedreview of selected accidents/incidents is presented including their link to safety improvements made to-date in fire resist
ant materials and their impact on improved passenger survivability and the need for improvements in aircraft systems, such as
oxygen,hydraulic and electrical, to further improve survivabilResearch and Development to reduce aircraft fire fatalities is



discussednd justified using accident/incident data. The paEusses the problem of Halon replacement. Accident/incident
datais used to show theeed to choose replacement agents that can perform well against real aircraft fires. The need for realistic
testmethods is discussed. Thaper concludes that additional improvements in passenger fire survivability are needed and attain
able.

Author

Aircraft Accidents; Civil Aviation; Fires; fRnsport Aicraft; Fire Damage; Aircraft Safety; Fire Bvention; Commeral Air-

craft; Aircraft Survivability; Halogen Compounds

19970034910Cranfield Univ, Innovation and &chnology Assessment UnBgedford, UK
A Computer-Based Simulation and Risk Assessment Model for Investigation of Airliner F& Safety
Macey,P, Cranfield Univ, UK; Cordey-Hayes, M., Cranfield UnjWK; Taylor, A. F, Cranfield Univ, UK; Phillips, W G.B.,
CranfieldUniv., UK; Sep. 1997; 12p; In English; Also announced as 19970034906; Copyagrad)VAvail: CASI; A03, Hard
copy; A03, Microfiche

A computer simulation model has been developed to investigate fire safety issues in commercial passenger aircraft opera
tions.The aim of the work has been to create a comytnsised analysis tool that generates representative aircraft accident scenar
ios and then simulates their outcome in terms of passenger injuries and fatalities. The details of the accident scenarios are
formulatedto closely match the type of events that are known to have occurred in aircraft accidents over the last 40 years. This
informationhas been obtained by compiling a database and undertaking detailed analysis of approximately 200 airliner fire acci
dents. In addition to utilizing historical data, the modeling work has incorporated many of the key findings obtained from experi
mentalresearch undertaken by the wosldir safety communityhe unique feature dfie simulation process is that all critical
aspect®f the accident scenario have been analyzed and catered for in the formative stages of the program developaent. This
enabledccomplex eflects, such as cabin crash disruption, impact trauma injuries, fire spread, smoke incapacitation and passenger
evacuationio be simulated in a balanced and integrated mamherwork is intended to further the general appreciation and-under
standingof the complex events that lead to fatalities in aircraft fire accidents. This is achieved by analyzing all corfisittotsry
thatare likely to arise in real fire accident scenagod undertaking quantitative risk assessment through the use of novel simula
tion methods. Future developments will enable the undertaking of a systematic exploration and apprais&ctivbaesfs of
bothcurrent and future aircraft fire safety policies.
Author
Aircraft Accidents; Computerized Simulation; &aft Safety; Fies; Commarial Aircraft; Fire Prevention; Passengéircraft;
Risk; Passengers

19970034911National Research Council of Canabiational Fire Lal.Ottawa, Ontario Canada
Numerical Simulations of Aircraft Cabin Fir e Suppression
Hadjisophocleous;eoge, National Research Council of Canada, Canada; Cao, Shu, National Research Council of Ganada, Ca
nada; Sep. 1997; 12p; In English; Also announced as 19970034906; Copyright Waived; Avail: CASI; A03, Hardcopy; A03,
Microfiche

This paper deals with the modeling, using Computational Fluid Dynamics (CFD) models, of the suppression of aircraft cabin
fires using a waterspray system. Combustion was computed using a multi-reaction combustion model and the waterspray trajecto
rieswere calculatedsing a transient Lagrangian model. A fire with a heat release rate of 50 kW was simulated using a pan contain
ing heptane and used to determine the suppression effectiveness of a fine waterspray system. The watersprays were generats
usinga single nozzle located near the ceiling of the cabin right above the pan. The results showed that, with adequate water mass
flow rate, the waterspray system was able to extinguish the assumedtfirloWér mass flow rates, the fire was not extinguished,
however the watersprays were able to cool the hot gases and to maintain survivable conditionabintireterms of temperature.
It is importantto note, howevethat the modeled fire had a fixed area and fire spread was not considered. Allowing the fire to
spreado a lager area may result in 8fent extinguishment characteristics. This paper demonstratesishavssible to use CFD
models to simulate the effectiveness of waterspray systems in suppressing aircraft cabin fires. Such models are useful tools tc
complementeal tests and can be used to evaluate the impact of the various parameters on supfeetigamess and cabin
conditions.
Author
Fire Prevention; Computerized Simulation; é&xiaft Compartments; Fas; Extinguishing; \ater; Spraying; Fie Fighting

19970034912Greenwich Uniy Fire Safety Engineering Groupondon, UK
Using Mathematical Models to Pedict the Development of Aicraft Cabin Fir es
Galea, E. R., Greenwich Univ., UK; Hoffmann, N., Greenwich Univ., UK; Sep. 1997; 12p; In English; Also announced as



19970034906Copyright Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

Computerbased mathematical models describing aircraft fire have a role to play in the design and development of safer air
craft, in the implementation of safer and more rigorous certification criteria and in post mortuum accident investigation. As the
cost involved in performing large-scale fire experiments for the next generation 'Ultra High Capacity Aircraft’ (UHCA) are
expectedo be prohibitively high, the development and use of these modebiggmay become essential if these aircraft are to
provea safe and viable reality describing the present capabilities and limitationairmfaft fire models, this paper will examine
thefuture development of these modelshie areas of Ige scale applications through parallel computing, combustion modeling
andextinguishment modeling.
Author
Aircraft Compartments; Fas; Mathematical Models; Airaft Safety; Aicraft Design; Parallel Pocessing (Computers); Cem
bustion;Fire Prevention

19970034913Civil Aviation Authority Safety Regulation Groyatwick, UK
Post-Crash Fire Hazards Reseath
GreeneGraham, Civil Aiation Authority UK; Sep. 1997; 4p; In English; Also announced 8870034906; Copyright &ived;
Avail: CASI; A01, Hardcopy; A03, Microfiche

This paper outlines research funded by the Civilafion Authority (CAA) in the UK to explore potential health hazards at
aircraftaccident sites in the immediate post-crash situation i.e. after rescue and fire fighting hpkataken initial study con
sideredgeneral hazards, which was followed by work exploring specific problems of composite materials. The intention was to
beable to give best advice to personnel who need &t be accident site, primarily civil authorities, aerodromd ataf accident
investigatorsThere was also expected to be useful information for fire fighters, although they tend to be generally well protected
throughthe nature of their tasks and do receive regular training imgm@agement of hazards. The potential environmental impact
of an accident would also be better understood. Many of the hazards are materials with known characteristics al(qoagt use
tiesand locations) on aircraft may not be readily determined. Compuattrials have less understood post-fire hazards although
work to date indicates that current CAA advised precautions are adequate, although further work remains before a definitive posi
tion may be established. Although the research was funded by CAA, considerable help and advice has been given by-the Air Acci
dentInvestigation Branch and the Royal Air Force.
Author
Civil Aviation; Fires; Composite Materials; Airaft Accidents; Fie Prevention; Rescue Operations; Accideng\®mtion; Safety
Factors

19970034914Royal Air Force Logistics CommandHuntingdon, UK
Air craft Post Crash Management: The Royal Air Foce Approach
Andrews,J. W T., Royal Air Force, UK; Sep. 1997; 6p; In English; Also announced as 19970034906; Copighd \Wvail:
CASI; A02, Hardcopy; A03, Microfiche

The Royal Air Force has the responsibility for the recovery and transportation of crashed or disabled British military fixed
wing aircraft - worldwide- and this responsibility is disclygd by the Aircraft Recovery &rainsportation Flight (AR&TF) at
RAF St Athan in South \Ales. The corresponding responsibility for the recovery of rotary-wing aircraft rests with the Royal Navy
Up to the end of 1990, "the nearest flying unit” had a major responsibility for dealing with aircraft crash recovery and we had no
specific concerns about health hazards at aircraft crash sites, however, the crash of a Harrier GR5 in October 1990 completely
alteredour perceptions and approach to what is now almost universally referred to as Post Crash Management (PCM).
Author
Aircraft Accidents; Harrier Aicraft; Crashes; Health; Rescue Operations; HalziFires; Aircraft Safety; Safety Devices

19970034915Kidde-DeugraGesellschaft fuer Brandschutzsystemeni®dtingen, Germany
Fire Safety Concept for a Modern Combat Aicraft
Manthey,Christian, Kidde-Deugra, Germany; Sep. 1997; 6p; In English; Also announced as 19970034906; Copiuaght W
Avail: CASI; A02, Hardcopy; A03, Microfiche

Engine auxiliary power unit fire detection and extinguishing systems are now standard equipment on modern aircraft and
have been installed for many years. The majority of these utilize continuous thermal detection systems which will respond to
changesn temperature within the protected compartment. More recently the latest generation combat aircraft have used optical
detectionsystems in place of these traditional thermal detection methods. féhisweight saving and much faster response to
fire. Protection of other areas, such as fuel tanks and dry bays, is fast becoming essential as the combat threat from even sma
armsprojectiles increase. It is fundamental to the operational role of combat aircraft that they are texbigtel@vels of risk,



particularlythat resulting from hostile action. A wide range of countermeasures can be, and are, taken to minimize the probability
of an aggressor succeeding in damaging the aircraft, but these measures ctotalhy baccessful and the consequences of sus
tainingdamage must be considered. Studies have been carried out to determine which areas of theeaimosifsusceptible

to combat threats and which areas or systems arelikedgtto cause aircraft damage or loss from fire and explosion if combat
damagewvas sustained. The fuselage, tail and wing were not surprisihglgreasvhich sufered the most combat hits contribut

ing to morethan 70% of incidents. Fuel and hydraulic systems were involved in almost 80% of combat losses in fighter aircraft
andsimilar figures were reported for transport aircraft.

Derived from text

Fighter Aircraft; Fire Prevention; Fuel Systems; Optical Meamment; Tansport Aicraft; Aircraft Structues; Fires; VVrning
SystemsExplosions; Safety Devices

19970034916Federal Aviation AdministratigriFire Safety SectAtlantic City, NJ USA
Water Spray System Development and Evaluation for Enhanced Postcrash Fire Survivability and In-Flight Protection
in Cargo Compartments
Marker, Timothy R., Federal yiation Administration, USA; Sarkos, ConstantingHederal Aiation Administration, USA; Hill,
Richard G., Federal Aviation Administration, USA; Sep. 1997; 12p; In English; Also announced as 19970034906; Copyright
Waived;Avail: CASI; A03, Hardcopy; A03, Microfiche

This paper describes full-scale fire tests conducted by the Fedeasioh Administration (RA) to evaluate andptimize
waterspray systemin two specific aircraft fire safety applications. The first application was an onboard cabin water spray system
designedo improve postcrash fire survivabilitfyhe goal is to suppress a severe cabin fire, initiated bgea éaternal fuel fire,
in order to improve the available time for passenger evacuation. The second application gasentpartment water spray
systemfor the purpose of suppressing and controlling in-flighgy@énggage fires. In this case, the water spray system must sup
pressand contain a worst-case, deep-seated fire for as long as 180 minutes, or until an airplane can be safely landed.
Author
Aircraft Safety; Fies; Fire Extinguishers; Cago Aircraft; Passenger Aaraft; Water; Sprayers; Safetlyactors; Systems Engi
neering

19970034917Solvay Fluor und Derivate G.m.b,HHanover Germany
Synthesis and Poperties of \arious Alternative Fire Extinguishing Agents
Rudolph,W., Solvay Fluor und Derivate G.m.b.H., Germany; Rieland, M., Solvay Fluor und Derivate G.m.b.H., Germany; Sep.
1997;6p; In English; Also announced as 19970034906; Copyrigiv&tl; Asail: CASI; A02, Hardcopy; A03, Microfiche

Thetwo bromine based fire extinguishing agents, HALON11@1F2CIBr) and HALON 1301 (CF3Br), are extremelfeet
tive at extinguishing major conflagrations. Particularly thegrod reliable way of combating fuel, solvent aya$ fires. However
these agents are also characterized by a high Ozone Depletion Potential (ODP) and this is the reason why their production ha
beenalmost entirely phased out in those countries that have ratiéellontreal Protocol. The paper discusses the synthesis and
propertiesof various alternative fire extinguishing agents and choose best candidates as an alternative for the old HALONS.
Derived from text
Fire Extinguishers; Synthesis (Chemistry); Extinguishing; Replacing; Chemiuja¢ Fies

19970034918Deutsche Forschungs- undrguchsanstalt fuer Luft- und Raumfal@blogne, Germany
Extinguishing of Air craft Interior Fir es with Halon Replacements for Handheld Extinguishers
Kallergis, K. M., Deutsche Forschungs- und Versuchsanstalt fuer Luft- und Raumfahrt, Germany; Sep. 1997; 10p; In English;
Also announced as 19970034906; Original contains color illustration; Copyright Waived; Avail: CASI; A02, Hardcopy; AO3,
Microfiche

Because the halons have to be abandoned in the near futurkethigarfess of possible replacements for attacking initial
fires in civil aircrafts must be investigated. This lecture reports on fire extinguishing experiments with handheld extinguishers
on aircraft carpet and seats. Three so-called halon alternatives were compared to the Halghid21s still in use in aviation.
to set the aircraft interior on fire for experimental purposes, gasoline was used as fire accelerator which is thought to be realistic
in a terroristic attack versus an aircraft. Furthermore, a small-scale hidden fire mock-up is presented. Employing this mock-up
the extinguishing qualities of new extinguishing agents can be estimated by laboratory means.
Author
Aircraft Compartments; Alternatives; EiExtinguishers; Fis; Extinguishing; Atraft Safety; Fie Prevention; Performance
Tests



19970034919Civil Aviation Authority Safety Regulation Groyatwick, UK
Halon Replacement: Aviation Test Criteria
Povey,Nick J., Civil Aviation Authority UK; Sep. 1997; 10p; In English; Also announced as 19970034906; CopyiaiedyV
Avail: CASI; A02, Hardcopy; A03, Microfiche

Halonis widely used in civil aircraft. In a typical wide body jet aircraft passengers will be protected by both Halon 1301 and
Halon 121. Over the past 30 years, because of its exceptional fire fighting performance, relative low cost, ready availability and
low weight and volume to ffctiveness, Halon 1301 has evolved as the agent of choi@stAamount of testing has been done
duringthat period to certificate Halon fire suppression systems in engitedles, auxiliary power unit compartments, trash con
tainers, and cargo compartments of various size and shape. In addition, Halon 1211 in hand held extinguishers has been foun
to be very efiective in fighting the most hazardous of in-flighies. This paper discusses the minimum performance criteria for
replacemenhand held portable extinguishers for aircraft cabin fire protection.
Derived from text
Aircraft Compartments; CivilvAation; Fire Extinguishers; Fire Ravention; Alternatives; Performancesls; Fies

19970034920Federal Aviation AdministratigriFire Safety SectAtlantic City, NJ USA
Description and Status of Civil Aviation’s Halon Replacement Pogram
Hill, Richard G., Federal Aviation Administration, USA; Sarkos, Constantine P., Federal Aviation Administration, USA; Sep.
1997;6p; In English; Also announced as 19970034906; Copyriglvétl; Asail: CASI; A02, Hardcopy; A03, Microfiche

Civil aviation has a major program to replace halons with environmentally acceptable agents/systems in transport aircraft
fire extinguishing systems. The program is international in participation and is harmonized amongst the regulatory authorities in
theU.S., Europe and Canada. An International Halon Replacenmhkiny Group provides for frequent review and critique of
progresstask group studies of issues that arise and planning of technical test activities. The program emphasizes full-scale fire
teststo evaluate the &fctiveness of replacement/alternative agents and to develop certification criteria for those agents that are
equivalento halon in firefighting déctiveness and are compatible with operational requirements. This will ensure that the current
level of fire safety will continue to be maintained in future aircraft fire extinguishing systems.
Author
Fire Extinguishers; Aicraft Safety; Tansport Aicraft; Fire Prevention; Alternatives; Performancesrs; Aicraft Compartments

1997003492 1Faverdale @&chnology CentreDarlington, UK
Performance of Fire Fighting Powders
Brogan,E., Faverdale &chnology Centre, UK; Sep. 1997; 6p; In English; Also announced as 19970034906; Copgivgiat;, W
Avail: CASI; A02, Hardcopy; A03, Microfiche

A series of dry powder fire extinguishing tests have been carried out by Favedateldgy Centre for the Civildation
Authority’s Safety Regulation Group. The aim of the test programme was to design a test specific to those aviation fuel fires which
arenot covered by normalass 'B’ fire testing. It would then be possible to assess objectively the performance of dry powders
for aviation uses. A specially designed test rig on which the fire tests would be carried out was designed and developed to model
a running fuel fire and spray fire. The test method involved the manual application of the dry powder by personnel trained in the
art of firefighting. The test programme was split into three phases: Phase A - set out to determine the suitability of Monnex(R)
dry powder as a benchmark for future tests by extinguishing fires of Jet Al aviation fuel within a 0.66 sq m. fRitdsea
- concentrated upon small scale testing on a 2.8 sq m poalsiag Monnex(R) and standargpowder Phase C - comprised
of an investigation into the optimum mass of dry powder required to extinguish two different full scale fire test scenarios; that
is a cascade fire and the spray fire. Thretedét types of dry powder were employed, one Monnex(R) and two standard powders.
All the tests were instrumented with metal sheathed thermocouples afidheeters to monitor the fire characteristics of tem
peratureand radiant and convective heat flux respectivEe fire test methods used are described anpatermance of the
dry powders are presented in thaper The results from the Monnex(R) tests are compared with the results from the standard
powdertests. Particular attention was paid to the mass of powder required to exteaghdest fire. Although two @i#frent stan
dard powders were used, only one of these was particularly suited to class B fires, hence the performance of this other powdert
wasseen to be totally inffctive against any of the fuel fires it was tested on.dther standard powder was suitable for class
B fires and the average mass used to extinguish the spray and cascade fires was more than the average mass of Monnex(R) require
for the same fires. In summary Monnex(R) used less powder to extinguish the Phase B and C fires and was therefore considerec
to be a suitable agent to be used as a benchmark for further tests. This work is not conclusive and current investigations are studying



theeffect of application dischge rateof Monnex(R). Once these studies show the optimum application rate of Monnex(R), work
to compare with other dry powders will resume.

Author

Aircraft Fuels; Aicraft Safety; Fie Extinguishers; Powder (Particles); Extinguishing;dsr Performanceébts

19970034922Instituto Nacional deécnica AeroespaciaMadrid, Spain
Interior Conditioning in Military T ransport: Air craft Certification
PeronaEnrique Nin, Instituto Nacional dee€nicaAeroespacial, Spain; Balagu&artolome Marques, Instituto Nacional decT
nica Aeroespacial, Spain; Sep. 1997; 8p; In English; Also announced as 19970034906; Copyright Waived; Avail: CASI; A02,
Hardcopy;A03, Microfiche
This conference gives an overall vision of the task to be castédegarding the Interior Conditioning System of a Military
TransportAircraft in order to obtain itsype Certificate. The following wilbe analyzed in more detail: assessment of the cettifica
tion requirementsand their fulfillment, applicable standards, test facilities and associated problems; and subsequent modifica
tions after obtaining the design type with technical evaluation of the modification and its impact on airworthiness.
Author
Certification; Military Aircraft; Aircraft Compartments;rénsport Aicraft

19970034923Societe Nationale d’Etudes et de Construction de Moteurs Aeronauyfidpissy-Cramayel, France
Progressin Fire Holding Tests of Reactor and Nacelle ComponentBrogres dans les Essais denue au Feu des Composants
deReacteur et Nacelle
DerouetP. R., Societe Nationale d’Etude et de Construction de Moteussadidn, France; Picart, J.,YSociete Nationale d*E
tudeet de Construction de Moteurs d@iation, France; Sep. 1997; 18p; In French; Also announced as 19970064998ght
Waived;Avail: CASI; A03, Hardcopy; A03, Microfiche

Thedemonstration of fire performance of reactor components and cockpits (of a airplane) often requirearoneubtests
in the presence of a flame generated by a bubheing the 1950s, standardization documents were establisheassoalated
testing devices (burners) were the focus, mainly to verify the fire performance of fuel oil piping systems and operation of fire
detectiondevices. More recentlthe more frequently common use of these devices to demonstrate fire performance of quite dif
ferentequipment and components installed on engines and cookpitsdern airplanes has demonstrated certain shortcomings
pertainingto standards as well as existing burners. The goal of the publication is to reweatkleenducted by SNECMA, in
association with dicial French departments (SAPand the propulsion test center (CEPr) to improve exiting materials, {0 sim
plify their use, and especially to make them equivalent, especially propane and fuel oil burners. The study also presents analysis
deviceswhich have been developed and used at Snecma in combination with the tests.
Transl. by Schreiber
Aircraft Safety; Fies; Performanceébts; Fie Prevention; Nacelles; Standéiration; Fire Extinguishers; Ripulsion

19970034924Purdue Uniy West Lafayette, IN USA
Thermal and Mechanical Loading on a Fie Protection Shield due to a Combustor Burn-Though
MessersmithN. L., Purdue Uniy USA; Murthy S. N. B., Purdue UniyUSA; Sep. 1997; 14p; In English; Also announced as
19970034906
Contract(s)/Grant(s):AA-92-G-0024; Copyright \&ived; Avail: CASI; A03, Hardcopy; A03, Microfiche

A combustor burn-through can give rise to an wex@anded, sonic or supersonic jet of gases and flames outaufritieis
tor. The pressure and temperature in the jet may be as high as the highest values of pressure and temperature arising in the combu
tor. In order to protect the engine and aircraft components from exposure to the jet over a period of time, a fire shield is installed
adjoining the combustor. The USA Federal Aviation Administration has issued an Advisory Circular 20-135 redefining the
requirement®n the fire protection shield, atige overall objective of the project was to establish the basis for a preliminary design
of a test facility and testing procedure for such fire shield materials. The current study was devoted to the determination of the
mechanicahnd thermal loads that arise on the shield due to the impact of hot, high pressure, high speed jets. theaiaedlts
assistin the identification of some of the essential features required in a test facititthe test plans and procedures.
Author
Combustion Chambers; Engine Parts; Fire Preventione§&iiGas Jets; Structural Failar Thermal Fatigue; Aaraft Safety;
AccidentPrevention



19970034925DaimlerBenz Aerospace A.GMilitary Aircraft Div., Munich, Germany
Structural Design Considerations for Aircraft Fir e Safety
Voglsinger, M., Daimler-Benz Aerospace A.G., Germany; Lang, R., Daimler-Benz Aerospace A.G., Germany; Guenther, G.,
Daimler-BenzAerospace A.G., Germany;d&rdehdf, J., DaimlerBenz Aerospace A.G., Germany; Sep. 1997; 12p; In English;
Also announced as 19970034906; Original contains color illustration; Copyright Waived; Avail: CASI; A03, Hardcopy; A03,
Microfiche

Fire cannot be completely prevented by design and material means, in particular those caused by armor piercing munitions.
Structuralaims are therefore: (1) to keep the fire within the fire zones, which are designed to withstand fire exposure for a certain
time accepting strength degradation; {@)protect the primary structure, essential for structural intedhittection can be pro
vided by separation, sealing, insulation, ventilation (cooling); (B¥dlect heatesistant materials in these areas accepting mass
penaltiesto provide redundant load paths, accepting reduced strength capability; (3)datisizkestructural elements for limited
fire/heatexposure. In case of fire non-destructive and destructive methods to determine the residual strength haeédbitited
ity due to the unknown temperature and time the structure has been exposetptraiure-gauge-plates in the fire zones could
easethe problem.
Author
RefractoryMaterials; Residual Séngth; Structural Design; Structural Failey Aircraft SafetyFires; Fire Fighting; Fire Dam
age; Aircraft Structues

19970034926Federal Aviation Administratigritlantic City, NJ USA
Burnthr ough Resistance of Fuselage and Cabin Structes
Marker, Timothy R., Federal ¥ation Administration, USA; Dodd, Darren C., Faverdaéefihology Centre, UK; PoveMick
J., Civil Aviation Authority UK; Sep. 1997; 14p; In English; Also announced as 19970034906; Copy®gredVAvail: CASI;
AO03, Hardcopy; A03, Microfiche

This paper describes the joint research project undertajk#me United States Federaliation Administration (RA) and
the UK Civil Aviation Authority (CAA) to evaluate and improve upon the fuselage burnthrough resiefareresport category
aircraftto lage fuel fire exposure. In an earlier project several surplus transport aircraft were expoggdametafuel fires. Dur
ing these tests, the fire entry points, likely fire paths to the cabin, and time frame infavlttéd to occur were investigated. The
currentproject is an extension of this earlier work. The project is divided into several phases: development of a full scale testing
device,development o& medium scale testing device, and follow-on research leading to the potential development of-specifica
tionsfor materials, systems and components which would increase fuselage burnthrough resistance. The CAA tasked Faverdale
TechnologyCentre (FTC) to develop a medium scale test apparatus. FTC completed construbgdesifing apparatus in 1993.
TheFAA had the responsibility of developindal-scale burnthrough test rig, which was completed in 1995, atAAeTeéchnical
Center in Atlantic CitySeveral tests have been completed in the full scale test rig. The test results of both the medium and full-scale
rigs will be discussed, along with future considerations. In Europe an Industrial consortium led by Airbus Industrie will be propos
ing an Industrial Materials and Technology research project to the European Commission. This project will build on the work
initiated by the Authorities. The objective is to identify materials and processes capable of substantially improving burnthrough
resistancend also capable of being introduced to aircraft production lines in a timely and economical manner
Author
TransportAircraft; Fuselages; Agraft Compartments; Adraft Safety; Fies; Accident Revention; Aicraft Fuels;Spontaneous
CombustionPerformance asts

19970034927DaimlerBenz Aerospace A.GMunich, Germany
Titanium Fir e in Jet Engines
Uihlein, T., Motoren- und Tirbinen-Union G.m.b.H., Germany; Schlegel, H., Motoren- wmdifien-Union G.m.b.H., Germany;
Sep.1997; 12p; In English; Also announced as 19970034906; Original contains color illustrations; Copstigitt Wail: CA-
SI; A03, Hardcopy; A03, Microfiche

In aero-engines, titanium fire occurs in the fan and compressor where titanium is indispensable because of its high strength-to-
weight ratio. Ttanium alloys are mainly used for blading, casings and disks. Conseqifdrlyring- or blade-failure occurs,
the possibility of an uncontained titanium fire cannot be excluded. A titanium fire is a very short ezbotbd to 20 seconds
durationdepending on the engine design and the operating conditiimis. ¥iolent conflagration accompanied by temperatures
ashigh as 3,300 C. This emgrdestroys surrounding materials, including steel and nickel alloys, by burning and melting. When
this happens, the airframe structure taenseverely damaged, even resulting in the loss of the aircraft. Extinguishing the fire is
impossiblebecause of its rapid propagation and the very short time between its detection after uncontainment and its termination.
Commonfire-extinguishing agents are not suitable for quenching a titanium fire becausmthpasition is inadequate andfsuf
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cient quantity is not available. But these agents can prevent propagation of the fire in the engine bay. The risk involved can be
avoidedby such measures as intelligent design, fire-preventive coatings, and use of titanium alloys that are not easily combustible.
The development of preventive measures calls for rig tesigdier to simulate burning conditions, and to verify thieaty of
themeasures.ifanium can then be used safely in advanced technology engines for modern aircraft.

Author

Aircraft Engines; Aicraft Construction Materials; Fis; Flammability; Engine Parts;ifinium Alloys; Fie Prevention;Aircraft
Safety;Aircraft Structues

19970034928Structural Laminates CdDelft, Netherlands
GLARE(R): A structural material for Fir e Resistant Aicraft Fuselages
Roebroeks, G. H. J. J., Structural Laminates Co., Netherlands; Sep. 1997; 14p; In English; Also announced as 19970034906;
CopyrightWaived; Avail: CASI; A03, Hardcopy; A03, Microfiche

GLARE(R) consists of thin aluminum alloy sheet and fiber layers containing strong unidirectional glass fibers and epoxy
adhesiveThe material has been optimized to overcome the corrosion and fatigue problems of monolithic aluminum alloys and
meetsall requirements for use in primary aircraft structures. In Ee®4ral GLARE grades with biaxial fiber layers were certified
to the fire resistance requirements forgealiners specified inAR 25.855. The material even resists &A@ C flame fomore
than 15 minutes without penetration. The fire resistance of GLARE togethahwithaterials’ outstanding impact properties
makesGLARE an attractive candidate for future application imgodiners and floors. The behavior of GLARE in blast-resistant
containergroviding fire resistance after the blast, proves the materials’ capabilities. Due to its material properties GLARE is also
attractivefor fuselage skin applications. This is one of the few options to have fire resistant fuselages in the near future.
Author
Aircraft Construction Materials; Fuselagesjuminum Alloys; Metal Sheets; Fiber Composites; Flammabilitye Pievention;
Aircraft Safety

19970034929Federal Aviation AdministratigriFire Research Secftlantic City, NJ USA
New Fire Safe Material for Cabin Interiors
Lyon, Richard E., Federal Aviation Administration, USA; Sorathia, Usman, Naval Surface Warfare Center, USA; Balaguru, P.
N., Rutgers - The State Univ., USA; Foden, Andrew, Rutgers - The State Univ., USA; Davidovits, Joseph, Geopolymer Inst.,
France Davidovics, Michele, Geopolymer Inst., France; Sep. 1997; 8p; In English; Also announced as 19970034906; Copyright
Waived;Avail: CASI; A02, Hardcopy; A03, Microfiche

The fire response of a potassium aluminosilicate matrix (GEOPOLYMER) carbon fiber composite was measured and the
resultscompared to ganic matrix composites being used or considered for aircraft cabin interior applications. At irradiance lev
elsof 50 kW/sq ntypical of the heat flux in a well developed cabin fire, glass- or carbon-fiber reinforced polyiestester
epoxy, bismaleimide, cyanate ester, polyimide, phenolic, and engineering thermoplastic laminates ignited readily and released
appreciablédneat and smoke, while carbon-fiber reinforced GEOR@ER composites did not ignite, burn, or release any smoke
evenafter extended heat flux exposure. The GEOP®@ER matrix carbon fiber composite retains sixty-three perokits$ origk
nal flexural strength after a simulateddarfire exposure.
Author
Aircraft Compartments; Fiber Composites; Carld@ibers; Aircraft Construction Materials; Irradiance; Flammability; s;
Fire Prevention; Laminates; Matrix Materials; Polymers

19970034930Centre d’Essais Aeronautiqueulouse France
Toxicity of Combustion Products in Materials used for Cabin Fixtures: A Simplified Method of Evaluation Toxicite des
Produitsde Combustion de Materiaux Utilises dans ’Amenagement Cabine: Une Methode d’Evaluation Simplifee
MansuetA., Centre d’Essais Aeronautiqueulouse, France; Petit, J.-Eentre d’Essais Aeronautiqueulouse, France; Sep.
1997;10p; In French; Also announced as 19970034906; Copyrighteéd; Avail: CASI; A02, Hardcopy; A03, Microfiche

Duringthe 73rd AGARD symposium helit SINTRA in 1989, we presented a methodology that combines an original fire
modeland an experimental protocol that allows one to evaluate the reaction of fire on the materials by physico-chemical criteria
andalso the toxicity of the combustion products by biological criteria as measured on monkeys. A method of classifying these
materialshas been proposed. Based on this methodptbgydata gathered on 6 cabin fixture materials allow us to demonstrate
arelation between the loss of mass, therefore the quantity of material degraded, and the incapacitation time of the animal.
Transl. by Schreiber
Combustion Ryducts; Fies; Dxicity; Fixtures; Aicraft Compartments; Flammability; Airaft Construction Materials
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19970034931Guys Hospital Medical Schadbept. of Forensic Mediciné.ondon, UK
Cause of Death: Fie or Trauma?
Hill, lan R., Guys Hospital Medical School, UK; Sep. 1997; 8fEnglish; Also announced as 19970034906; Copyriggit/éd;
Avail: CASI; A02, Hardcopy; A03, Microfiche

Differentiating between competing possibilities is often a difficult task. When fire is involved the problems are so much
greatetbecause of the combustion of evidence and the capacity for mithisrpot unknown for finite answers to evade even
themost cautious scrutiny and thus the answergtd and proper questions must, in medico-legal language, be considered to
beunascertained. In an aircraft accident, where much may dependhe availability of precise information, this capacity for
failureis troubling, as indeeitlis in many other situations. Howeyeecause of the publicity which may accompany a fatal aircraft
accidentwith demands for changes in design, this is an impediment which causes great concern. Superficially it may seem that
thereought not to be any di€ulty, but this is to ignore the nature of fires. Moregiteassumes that there are always clear indica
tionsof the cause and manner of death, and that the diagnoftinldéds are entirely a product of a failure to observe the signs.
This is clearly not thease, though it has to be acknowledged that if the investigation is lacking, then there may not be enough
evidenceto make a proper diagnosis. This paper looks at thefgmutties and places them in the context of the search for improved
flight safety
Derived from text
Aircraft Accidents; Death; Fas; Flight Safety

19970034932Army Medical Research DetachmgWright-Patterson AFB, OH USA
Toxicity Issues in Aircraft Fir e Science
Miller, C. R., Army Medical Research Detachment, USA; Sep. 1997; 6p; In English; Also announced as 19970034906; Copyright
Waived;Avail: CASI; A02, Hardcopy; A03, Microfiche

Many factors must be considered when using experimentally derived toxicity information to predict human resmonse. T
importantprinciplesfor appropriate use of toxicity data include obtaining information from an appropriate source and applying
that information appropriately. Examples from our laboratory research are included, in which bench-scale combustion tests of
advanced:omposite materials were conducted, collecting information such as mass loss rate, particle characteristics; and chemi
cal characteristics of the smoke. Methods we employed in the evaluation of ACM combustion products include: (a)astamical
ysis of the vapor and soot, (b) continuous plume temperature recording, (¢c) continuous monitoring of combustion gases, (d)
determinatiorof mass loss rate during combustion, and (e) morphologic evaluation of airborne particulate matter using light and
electronmicroscopy combined with computdrased image analysis.
Author
Combustion Ryducts; Aicraft Safety; @xicity; Fires

19970035013Poern ConsultingNykoeping, Sweden
Statistical Analysis of Flight Accidents: Models and dols
Poern, K., Poern Consulting, Sweden; Kjaell, H., Swedish Ciidtlon Administration, Sweden; Apt997; 74p; In English
Report No.(s): PB97-174130; No Copyrighyjal: CASI; A04, Hardcopy; A01, Microfiche
The objective of the project is to further develop a statistical inference method for the analysis of trend in occurrence rates
of flight accidents/incidents and the casual factors. The overall objective has been to develop analysis tools that enhance the capa
bility to prioritize measures for the improvement of flight safety
NTIS
Aircraft Accidents; Aicraft Safety; Statistical Analysis

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

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

19970036788
Terminal area navigation using a elative global positioning system corction vector scheme
Krempasky, Jerome, Hughes Missile Systems Co, USA; Journal of Guidance, Control, and Dynamics; May 1997; ISSN
0731-5090yo0l. 20, no. 3, pp. 615-617; In English; Copyrightaik Issuing Activity

Theadvantage of employing the relatiglobal positioning system (GPS) correction vector scheme in threefold is presented.
First, through the virtual elimination of pseudorange bias and absolgé iacation errors. Second, the necessary modifications
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to existing navigation software are minimal, and thus the correction vector scheme is sésrafioafability, especially when
comparedo the other primary alternative for achieving precision strike accuracies. Fihallyroposed GPS bias elimination
scheme permits significantly zer terrain scene to gt separations and, hence, greater flexibility in mission planning.
Author (EI)

Global Positioning System; Guidance (Motion); Positioning; Scene Analysigclories

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19970034676Defence Science ané@dhnology Oganisation Airframes and Engines DijWelbourne, Australia
Development of Tansfer Functions to RelateF-111 Aircraft Fatigue Data Analysis System (AFDAS) Strain Outputs to
Loads and Control Point Stresses
SwantonG., Defence Science anédhnology Oganisation, Australia; Alker, K., Defence Science an@dhnology Oganisa-
tion, Australia; Jun. 1997; 168p; In English
Report No.(s): DSD-TR-0563; AR-010-278; Copyright)vAil: Issuing Activity (DS Aeronautical and Maritime Research
Lab., PO Box 4331, Melbournejdtoria 3001, Australia), Hardcopilicrofiche

The Aircraft Fatigue Data Analysis System (AFDAS) is a strain based fatigue data collection and analysis system, fitted to
severahircraft types including elevesf the RAAFS F-111 fleet. AFDAS gauge strain data from various static strain surveys were
used to develop transfer functions which relate strain from the AFDAS gauges to stresses at nearby control points as well as aircraft
loadinginformation. Relating the strain to load was a straightforward exercise, and in some casessit wasmple matter to
relateAFDAS strain tocontrol point stress. In many cases howgether process of establishing a link between AFDAS strain and
control point stress involved utilising existing load to stress relationships from the manufathisgrocess identified deficien
cies/inaccuracies in several of the "manufactsrstress equations”. This report documents the development of the tfansfer
tions, and details the deficiencies in the manufacturer’s stress equations. Additional work to develop the transfer functions by
directanalysis is recommended.
Author
Fatigue(Materials); Measuring Instruments; Data Acquisition; Et1Aircraft; Strain Gages; Data Pcessing; Gound Based
Control

19970034702NASA Dryden Flight Research Centedwards, CA USA
Performance of an Electo-Hydrostatic Actuator on the F-18 Systems Resear Air craft
Navarro,Robert, NASADryden Flight Research CentelSA; Oct. 1997; 36p; In English; 16th; Digitatinics Systems, 26-30
Oct. 1997, Irvine, CA, USA
Contract(s)/Grant(s): FOP 529-31-14-00-36
Report No.(s): NASA/TM-97-206224; NAS 1.15:206224; H-2210; No Copyright; Avail: CASI; A03, Hardcopy; A01, Micro-
fiche

An electro-hydrostatic actuator wagaluated at NASA Dryden Flight Research Ceridivards, California. The primary
goalof testing this actuator system was the flight demonstration of pgoyesire technology on a primary flight control surface.
Theelectro-hydrostatic actuator uses an electric motdrive a hydraulic pump and relies on local hydraulics for force transmis
sion. This actuator replaced the F-18 standard left aileron actuator on the F-18 Systems Research Aircraft and was evaluatec
throughoutthe Systems Research Aircraft flight envelope. As of July 24, 1997 the electro-hydrostatic actuator had accumulated
23.5hours of flight time. This paper presents the electro-hydrostatic actuator system configuration and component description,
groundand flight test plans, ground and flight test results, and lessons learned. This actuator performs as well as the standard actua
tor and has more load capability than required by ailaxinator specifications of McDonnell- Douglas Aircraft, St. Louis-Mis
souri. The electro-hydrostatic actuator system passed all of its ground tests with the exception of one power-off test during
unloadeddynamic cycling.
Author
Actuators;F-18 Aircraft; Ground Ests; Flight Coniol; Control Surfaces; Electric Motors; Hydraulic Equipment; Systems Engi
neering;Flight Tests; Reseah Aircraft; Hydrostatics
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19970034730NASA Dryden Flight Research Centedwards, CA USA

A Model for Space Shuttle Orbiter Tire Side Fores Based on NASA Landing Systems ResehrAir craft Test Results

Carter,John F NASA Dryden Flight Research Cent&lSA; Nagy Christopher J., NASA Dryden Flight Research Cetl&A,

Barnicki, Joseph S., NASA Dryden Flight Research Cehi&A; Sep. 1997; 66p; In English

Contract(s)/Grant(s): FOP 551-15-01

Report No.(s): NASA-TM-4808; NAS 1.15:4808; H-2168; No Copyrigiaih CASI; A04, Hardcopy; A01, Microfiche
Forcesgenerated by the Space Shuttle orbiter tire under varying verticablgadngle, speed, and surface conditions were

measuredising the Landing System Research Aircraft (LSRA). Resulting data were used to calculate a mathematical model for

predicting tire forces in orbiter simulationsré'side and drag forces experienced byu#niter tire are cataloged as a function

of vertical load and slip angle. The mathematical model is comparedsting tire force models for the Space Shuttle orbiter

This report describes the LSRA and a typical test sequerstingj methods, data reduction, and error analysis are presented. The

LSRA testing was conducted on concrete and lakebed runways at the Edwards Air ForceefliQletnier and on concrete tun

waysat the Kennedy Space Center (KSCgt\Winway tire force tests were performed on test strips made at the KSC ueing dif

entsurfacing techniques. Data were corrected for ply steer forces and conicity

Author

Aircraft Tires; Eror Analysis; Mathematical Models; Landing Gear; Load Distribution @es); Space Shuttle Orbiters

19970035035NASA Dryden Flight Research Centedwards, CA USA
Fiber Optic Experience with the Smart Actuation System on the F-18 Systems ReseaAir craft
Zavala,Eddie, NASA Dryden Flight Research CentéBA; Oct. 1997; 20p; In English; 16th; DigitaViAnics Systems, 26-30
Oct. 1997, Irvine, CA, USA
Contract(s)/Grant(s): FOP 529-31-14-00-36
Report No.(s): NASA/TM-97-206223; NAS 1.15:206223; H-2205; No Copyright; Avail: CASI; A03, Hardcopy; A01, Micro-
fiche

High bandwidth, immunity to electromagnetic interference, and potential weight savings have led to the development of fiber
optic technology for future aerospace vehicle systems. This technology has been incorporated in a new smart actuator as the pri
mary communicationinterface. The use of fiber optics simplified system integration and significantly reduced wire count. Flight
testresults showed that fiber optics could be used in aircraft systems and identified critical areas of development of fly-by-light
technology.This paper documents the fiber optic experience gained as a result of this program, and identifies general-design con
siderationghat could be used in a variety of specific applications of fiber optic techn&agiyonmental sensitivities of fiber
optic system components that significantly contribute to optical power variation are discussed. Although a calibration procedure
successfully minimized thefett of fiber optic sensitivities, more standardized calibration methods are rieesiesiire system
operationand reliability in future aerospace vehicle systems.
Author
Fiber Optics; Actuators; F-18 Aaraft; Researh Aircraft; Electomagnetic Interfamce; Systems Integration; Fly by Light Con
trol; Calibrating

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19970032221Armstrong Lah.Crew Systems Directoraté/right-Patterson AFB, OH USA
An Evaluation of Advanced Multisensory Display Concepts for use in Futar Tactical Aircraft Interim Report Mar. 1995
- Jun. 1996
Haas, Michael W., Armstrong Lab., USA; Beyer, Steven L., Armstrong Lab., USA; Dennis, Leon B., Armstrong Lab., USA;
Brickman,Bart J., Logicon &chnical Services, Inc., USA; Hettingeawrence J., LogiconeEhnical Services, Inc., USA; Roe,
Mary M., Logicon Technical Services, Inc., USA; Nelson, Védd, Logicon €chnical Services, Inc., USA; SnydBavid B.,
LogiconTechnical Services, Inc., USA; Dixon, Andre L., Logicachinical Services, IndJSA; ShawRobert L., FCI Assoe€i
ates,Inc., USA; Mar 1997; 222p; In English
Contract(s)/Grant(s): F41624-94-D-6000; AF Proj. 7184
Report No.(s): AD-A328767; AL/CF-TR-1997-0049; No Copyrighta’k CASI; A10, Hardcopy; A03, Microfiche

Pilots from three NATO countries participated in simulated air combat scenarios in which they eitherdiesergional
cockpit,consisting of F-16/F-15 type cockpit displays, or a virtually-augmented cockpit, consisting of advanced head down/head
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up displays, helmet mounted displays/trackers, 3 dimensional auditory displays, and haptic displays. Pilots flew simulated air
interceptmissions againstfaur-ship ground attack group supported by two air to air adversary fighters. The pilot flying the princi

pal cockpit was instructed to try to shoot down the ground-attack group and return to a pre-defined safe air space without being
shot down by adversary aircraft. The degree to which pilot performance was differerfiealigchby the conventional versus
virtually-augmentedockpit manipulation waassessed using objective and subjective measures including pilot-aircraft lethality/
survivability, pilot workload, and pilot situation awareness. Results indicated a significant advantage for the virtually-augmented
interface conditiorin the number of missions won, exchange ratio, mission length, and number of ground strikes. In addition, the
performancemprovementyielded by the virtually-augmented crew station were realized with enhanced situation awareness and
a reduction in workload compared to the conventional crew station. Furthermore, post flight debrief questionnaires produced
highly favorable subjective reports from pilots.

DTIC

Evaluation; Display Devices; Helmet Mounted Displayecan; Attack Aicraft

19970035015lllinois Univ. at Urbana-ChampaigAviation Research LapSavoy IL USA
Cockpit Displays to Support Hazard Avareness in Fee Flight Final Report
Wickens,Christopher D., lllinois Univat Urbana-Champaign, USA; Carbonari, Rdimois Univ. at Urbana-Champaign, USA;
Merwin, Dave, lllinois Univ. at Urbana-Champaign, USA; Morphew, Ephimia, lllinois Univ. at Urbana-Champaign, USA,;
OBrien,Janelle V, lllinois Univ. at Urbana-Champaign, USA; Jul. 1997; 17p; In English
Contract(s)/Grant(s): NAG2-996
ReportNo.(s): NASA/CR-97-205831; NAS 1.26:205831; ARL-97-7/NASA-97-4; No Copyrigh&ilACASI; A03, Hardcopy;
AO01, Microfiche

Threeexperiments are described which each examirfierdiftaspects of the formatting and integration of cockpit displays
of traffic information to support pilots in tra avoidance planning. The first two experiments compared two-dimensional-(copla
nar)with three-dimensional (perspective) versions of a cockpit display 6€tisfbrmation. In Experiment 1, 30 certified flight
instructorsflew a series of tréit conflict detection and avoidance maneuvers around an intruder aircraft, sometimes inthe pres
enceof a second intrudeThe results revealed an advantage for the coplanar diggldigularly when there was vertical intruder
behavior.In Experiment 2, 17 instructors flew with the coplanar and perspective formats when weather information was either
overlaidor displayed separatelftgain performance was best witie coplanar displayarticularly when the weather data were
overlaid.The results of both experiments ateo discussed in ten-ns of the fimmaneuver stereotypes exhibited by the pilots.
Experiment3 examined the benefits of theo different predictor elements used in the coplanar displays of Experiments 1 and
2. The study was carried out in a multitask context. These elements were bothoftupdove safety (reduce actual and predicted
conflicts)and to reduce workload, although thdetiént elements &dfcted workload in dierent ways. Neither predictor element
imposeda cost to concurrent task performance.
Author
Free Flight; Display Devices; Cockpits; AccideneRention; Aicraft Maneuvers; Performancests

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.

19970034706NYMA, Inc., Brook Park, OH USA

An Experiment on Losses in a Thee-Port Wave Rotor Final Report

Wilson, Jack, NYMA, Inc., USA; Aug. 1997; 44p; In English

Contract(s)/Grant(s): NAS3-27186TRP 523-26-33

ReportNo.(s): NASA-CR-198508; NAS 1.26:198508; E-10364; No Copyrigh&ilACASI; A03,Hardcopy; A01, Microfiche
Waverotors used in a gas turbine topping cyckeroé potential route to higher specific power and lower specific fuel con

sumption.In order toexploit this potential properlyt is necessary to have some realistic means of calculating wave rotor perfor

mance, taking losses into account, so Waterotors can be designed for good performance. This, in turn, requires a knowledge

of the loss mechanisms. The experiment reported here was designed as a statistical experiment to identifyltieettofsite

passag@epening time, boundary layers, and leakage. On analyzing the data, incidence loss was also detéerandcfmrtant

loss.For simplicity the experiment used a three-port, flow divjdesive cycle, but the results are applicable to other cycles. A

12-in.-diameterotor was used with two dérent lengths, 9 and 18 in., and twdelient passageidths, 0.25 and 0.54 in., in order

15



to vary the boundary layer thicknesses and the opening time. to vary leakage, moveable end walls were provided so that the rotor
to end-wall gap could be adjusted. The experiment is described and the results are presented together with a parametric fit to the
data.The fit shows that there will be an optimum passage width for a given wave rotor since, as the passage width increases, bound
ary layer losses decrease, but opening-time losses increase and vice-versa. Leakage losses can be made small at reasonable ¢
sizes.Inlet ports should be designed to minimize incidence losses.

Author

Gas Trbine Engines; Rotors; Losses; Incidence; Engine Inlets; Mach Number

19970035034NYMA, Inc., Brook Park, OH USA
The Effect of Area \ariation on Wave Rotor Elements
Wilson, Jack, NYMA, Inc., USA; Jul. 1997; 12p; In English
Contract(s)/Grant(s): NAS3-27186TRP 505-26-33
ReportNo.(s): NASA-CR-202352; NAS 1.26:202352; E-10784; No Copyrigh&ilACASI; A03,Hardcopy; A01, Microfiche

The effect of varying the cross-sectional flow area of the passages of a wave rotor is examined by means of the method of
characteristicsAn idealized expansion wave, an idealized inlet port, and an idealized compression stage are considered. It is found
thatarea variation does not have a very significaigiogeon the expansion wave, nor on the compression stage. For the expansion
wave,increasing the passage area in the flow direction has the dacteasfa diiser so that the flow emges at a lower velocity
than it would for the constant area case. This could be advantageous. The inlet is strongly affected by the area variation, as it
changeshe strength of the hammer shock wave, thereby changing the pressure behind it. In this case, reduction in the passage
areain the flow direction lead® increased pressure. Howewgis result is dependent on the assumption that the inlet conditions
remainconstant with area variation. This may not be the case.
Author
Rotors; Shock ¥es; Coss Sections; Elasticalles

19970035037NASA Lewis Research Cenjetleveland, OH USA
Laser Anemometer Measuements of the Flow Field in a 4:1 Ressue Ratio Centrifugal Impeller
Skoch,G. J., NASALewis Research CentddSA; Prahst, FS., NYMA, Inc., USA; Vérnet, M. B NASA Lewis Research Center
USA; Wood, J. R., NASA Lewis Research CentdBA; StrazisarA. J., NASA Lewis Research CentblSA; Aug. 1997; 16p;
In English; Turbo-Expo 1997, 2-5 Jun. 1997, Orlando, FL, USA; Sponsored by American Society of Mechanical Engineers, USA
Contract(s)/Grant(sNAS3-27186; ROP 523-26-13; DA Proj. 1L1-802-AH-45
ReportNo.(s): NASA-TM-107541; NAS 1.15:107541; ARL-TR-1448; E-10864; No CopyrighajlACASI; A03, Hardcopy;
AO01, Microfiche

A laserdoppler anemometer was used to obtain flow-field velocity measurements in a 4:1 pressure ratio, 4.54 kg/s (10 Ibm/s),
centrifugalimpeller, with splitter blades and backsweep, which was configured with a vanefesedifleasured through-flow
velocitiesare reported for ten quasi-orthogonal survey planes at locations ranging from 1% to 99% of main blade chord. Measured
through-flowvelocities are compared to those predicted by a 3-D viscous steady flow analysis (Dawes) code. The measurements
showthe development and progression through the impeller and vanefassrdiff a through-flow velocity deficit which results
from the tip clearance flow and accumulatimiow momentum fluid centrifuged from the blade and hub surfaces. Flow traces
from the CFD analysis show the origin of this deficit which begins to grow in the inlet region of the impeller where it is first
detectechear the suction surface side of the passage. It then moves toward the pressure side of the channel, due to the movemer
of tip clearance flow across the impeller passage, where it is cut by the splitter blade leading edge. As blade loading increases
towardthe rear of the channel the deficit region is driven back toward the suction sayrfdeecross-passage pressure gradient.
Thereis no evidence of a Ilge wake region that might result from flow separation and the impdiigienty is relatively high.
The flow field in this impeller is quite similar to that documented previously by NASA Lewis igalav-speed backswept
impeller.
Author
BoundarylLayer Separation; Flow Distribution; Flowalocity; Impellers; ¥locity Measuement; Computational Fluid Dynam
ics; NavierStokes Equation; Reynoldsekaging; Internal Flow

19970035085NASA Lewis Research Cenjetleveland, OH USA

Changing the Landscape of Civil Aiation

RussoCarol J., NASA Lewis Research CentdBA; Sep. 1997; 14p; In English; 13th; Air Breathing Engines, 7-12 Sep. 1997,
Chattanoogal N, USA

Contract(s)/Grant(s): FOP 538-06-89
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ReportNo.(s):NASA-TM-113154; E-10904; ISABE-97-7002; NAS 1.1531154; No Copyright; ail: CASI; A03, Hardcopy;
AO01, Microfiche

NASA is undertaking several bold new initiatives to develop revolutionary technologies for civil aviation. These technologies
spanthe civil aviation fleet from general aviation togarsubsonic and supersonic aircraft and promise to bring a new era of new
aircraft, lower operation costs, faster more direct flight capabilities, more environmentally friendly aircraft, and safer airline
operationsThese initiatives have specific quantified goals that require technologies well beyond those currently being developed
creatinga bold new vision for aeronautics. Revolutionary propulsion systems are enabling for these advancements. This paper
gives an overview of the new national aeronautics goals and explores for a selected subset of goals some of the revolutionary
technologiesvill be required to meet some of these goals. The focus of the paper is on the pivotal role propulsion and icing technol
ogieswill play in changing the landscape of civil aviation.
Author
Civil Aviation; Supersonic Aaraft; Propulsion; Air Beathing Engines; Generaliation Aircraft

19970036499

Optical and pressue measuements in shock tunnel testing of a model scramjet combustor

Mcintyre, T. J., Univ of Queensland, Australia; Houwing, APEPalma, PC.; Rabbath,.RA. B.; Fox, J. S.; Journal of Propulsion

andPower; May 1997; ISSN 0748-4658; vol. 13, no. 3, pp. 388-394; In English; Copynigtilt; I8suing Activity
Experimentameasurements are presented of the flow in a model supersonic-combustion ramjet. A rectangular duct with a

centralstreamwise-injected planar hydrogen jet has been tested at vamtbatpies in a free-piston-driven shock tunnel. Several

opticaldiagnostic techniques were employed to characterize the flow for a moderate enthalpy condition where pressure measure

mentsindicated that significant combustion was occurring. Shadowgraph and emission images provided qualitative information

onthe density variationand temperature distributions, respectivélye planar laseénduced fluorescence technique has been

usedto examine the regions of ignition. Combustion was found to be occurring only in a thin mixing layer present between the

air and hydrogen streams. Tpesitions of shock waves within the duct compared well with pressure measurements performed

alongthe floor of the duct.

Author (EI)

CombustiortChambers; Equipment; Fluescence; Laser Beams; Laser Induced FdsoencePressue Measuement; Ramjet

Engines;Shadowgraph Photography; Shoaknhels; Supersonic Combustion Ramjet Engines; Supersonic Flow

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.

19970032227Army Research Inst. for the Behavioral and Social Scieddesandria, YA USA
Assessmenbf User Reactions to the Multi-Service Distributed Taining Testbed (MDT2) SystemFinal Report Jul. 1993
- Jun. 1996
Mirabella, Angelo, Army Research Inst. for the Behavioral and Social Sciences, USA; Sticha, Paul, Human Resources Research
OrganizationUSA; Morrison, John, Institute for Defense Analyses, USA; ApB7; 105p; In English
Contract(s)/Grant(s): DA Proj. 203-63007-A-793
Report No.(s): AD-A328473; ARI-TR-1061; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

Thisresearch was part of adgr program to develop a methodology for multi-Service training of Close Air Support (CAS),
usingDistributed Interactive Simulation (DIS) technolo@jis paper summarizes all assessment of user reactions to the training.
Surveyquestionnaires. group interviews, and observatidnise training were used to obtain data on to questions. What value
is added to existing Service training cycles by the DIS methodology developed? How well did the training work? A key finding
wasthat the distributed methodology fills a critical gap in training multi-Service CAS coordination tasks. An important potential
application of the research is to 'ramp-up’ training in preparation for rotations to combat training centers. Many lessons were
learnedabout how to develop and apply survey and interview instruments as partgdreelealuatiorof DIS training. For exam
ple, we 'discovered’ that for multiplsites and services 'one size does not fit all.” Assessment instruments must be carefully pre
paredin different versions to suit the varying perspectives and roles of multiple services.
DTIC
Assessmentsrdining Evaluation; Systems Simulation; Support Systeest;Jtands
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19970032272Sandia National LabhsAlbuquerque, NM USA
Hazards and contmols at the Sandia National Laboratories micoelectronics development laboratory
Benton,M. A., Sandia National Labs., USA; [1997]; 5p; In EngliSkemiconductor Safety Association, 1-4 A97, Orlando,
FL, USA
Contract(s)/Grant(s): DE-AC04-94AL-85000
ReportNo.(s): SAND-97-0242C; CONF-970474-1; DE97-002535; No CopyrighaijlAlssuing Activity (Natl Bchnical Infor
mationService (NTIS)), Microfiche

The MicroelectronicdDevelopment Laboratory (MDL) contains 3,000 sq m, Which includes 1,000 sq m of Class 1 clean room
spaceThere are 20 laminar flow Class 1 cleanom bays. The MDL supplies several, full-flow process technologies whieh pro
duce complementary metal oxide semiconductor (CMOS) integrated circuits using 150 micro-m diameter silicon wafers. All
gases, chemicals and physical hazards used in the fabrication processes are controlled to levels well below regulatory require:
ments.Facility engineering controls in the MOhclude toxic and pyrophoric gas monitoring, interlocks, ventilation, substitution
andchemical segregationoXic and pyrophoric gases are monitored continuously inside processing tools as well as through the
exhauslines, gas cabinets, the valbexes, and in general work areas. The toxic gas monitoring systems are interlocked to gas
shutoffvalves and have both low and high level alarms. In-use process gases are stored in exhausteAltabémisals and
gasesre segregated by chemical type. The processesgamized into eight sector areas that consist of photolithogray
processed]ry etch,ion implant, metals, difision, chemical vapor deposition (CVD) and chemical mechanical polishing (CW).
Eachmorning, engineering, safety and facilities personnel meet to review the equipment and wafer lot status and discuss process
ing issues. Hazards are assessed in the MDL with periodic walkthroughs, continuous toxic and pyrophoric gas monitoring and
personamonitoring. All chemicals and gases proposed for use in the MDL are reviewed by the industrial hygienist and must be
approvedy a manager before they are purchased. All new equipment and processes are reviewed by a hazard and barrier commit
teeand cannot be used in the MDL without the commigte@proval and an IH hazard assessment. Overalfriggerating the
MDL has been reduced to a level that is as low as reasonable achievable for this research facility
DOE
Laboratories; Hazads; Microelectonics; Integrated Ciuits; Fabrication; Occupational Diseases

19970032327National Aerospace Lablokyo, Japan
Development of Flight Simulation Pogram for the HYFLEX V ehicle and Flight Analysis
Suzuki,H., National Aerospace Lab., Japan; MatsumotolN#tional Aerospace Lab., Japan; 1997; 58p; In Japanese; Portions
of this document are not fully legible
ReportNo.(s): PB97-173058; NAL-TR-1317; Copyrightydil: Issuing Activity (Natl Bchnical Information Service (NTIS)),
Microfiche

The paper describes a flight simulation program, used to analyze the navigation, guidance and control system and for flight
analysis of the Hjyersonic FLight EXperiment vehicle (HYFLEX). More precise flight analysis had to be carried out to predict
the splash down point as well planned to recover the HYFLEX vehicle. In the paper, two coordinate systems were newly
introducedto deal with the earth as a ellipsoid of revolutiord new equations of motor were derived. to maintain precision, two
statevectors were newly defined. The designed navigation, guidance and control system of the HYFLEX is proved to satisfy the
missionrequirements through the results of flight analysis. Furthere accurate data on the nominal impact point and dispersion
of the impact point are obtained.
NTIS
Flight Simulation; Hypersonicahicles; Reentry

19970033323Wright Lab, Flight \ehicles BranchEglin AFB, FL USA
Aerodynamic Testing in a Free-Flight Spark Range Final Report Jun. 1990 - Mar 1997
Winchenbach, G. L., Vight Lab., USA; Apr1997; 168p; In English
Contract(s)/Grant(s): AF Proj. 2502
Report No.(s): AD-A328536; WL-TR-1997-7006; No Copyrightaik CASI; A08, Hardcopy; A02, Microfiche
TheU.S. Air Force Wight Laboratory operates the Aeroballistic Research Fadilitis facility is located at Eglin AFB FL
and is an enclosed free-flight range usegedorm aerodynamic tests and research. This report documents the theoretical and
experimentatonsiderations required by the test engineers facility operators and data do&festsively conduct their duties.
Theseduties include, pretest planning conducting the tests, trajectory analysis, data correlation and the continued development
of advanced and/or improved techniques.
DTIC
Free Flight; Ballistic Tajectories; Bst Facilities
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19970033342Sandia National LabhsAlbuquerque, NM USA
Kinetic investigation of the oxidation of naval excess hazardous materials in supeitical water for the design of a transpk
ration-wall reactor
Rice,S. F, Sandia National Labs., USA; Hanush, R. G., Sandia National Labs., USA; HultgrSandia National Labs., USA;
Jan.1997; 40p; In English
Contract(s)/Grant(s): DE-AC04-94AL-85000
Report No.(s): SAND-97-8219; DE97-052280; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Experimentavere conducted in Sandsasupercritical fluids reactor (SFR) to generate data for the defsagtranspiration-
wall supercritical water oxidation (SCWO) reacfdne reactor is intended ftre disposal of hazardous material generated on
navalvessels. The design parameters for the system require an accurate knowledge of dedficietiog e$.time and tempera
ture. Three candidate materials were selected for testing. The experiments consisted of oxidizing these materials in the SFR a
isothermalconditions over the temperature range of 400-550C at 24.1 MPa. A small extrapolation of thehresslthat these
materialscan be adequately destroyed (to 99.9% destruction remdéicaefy, DRE, based on total organic carbon (T@C)
theeffluent) in approximately seconds at 600C. The results vary smoothly and predictably with temperature such that-extrapola
tion to higher temperatures beyond the experimental capabilities of the SFR can be made with reasonable confidence-The prelimi
nary design of the transpiration-wall reactor has a rapid heat-up section within thevesstbthat requires the addition of a
fuel capable of quickly reacting with oxygen at temperatures below 500C. Candidate alcohols and JP-5 jet fuel were evaluated
in this context. Oxidation rates for théohols were examined using in situ Raman spectrosbopgdition, the potential utility
of supplying the oxidizer line with hydrogen peroxide as an additive to enhance rapid initiation of the feed at unusually lew temper
atureswas investigated. Experiments were conducted in the Supercritical Corgtane\Reactor (SCVR) using hydrogen-per
oxide as the initial oxidizing species. The results show that this concept as a method of enhancing low temperature reactivity
appears to fail because thermal decomposition of the hydrogen peroxide is more rapid than the fuel oxidation rate at low
temperatures.
DOE
JP-5Jet Fuel; Tanspiration; Thermal Decomposition; Hyalyen Peoxide

19970034580Laser Power Researchan Diego, CA USA

Microlaser-Based Pojection Display for Simulation Final Report Mar. - Nov 1996

Fink, Charles G., Laser Power Research, USA; Bergstedt, Robert, Laser Power Research, USA, Flint, Graham, Laser Power

Research, USA; Hargis, David, Laser Power Research, USA; Pepplier, Phillpp W., Armstrong Lab., USA; Jun. 1997; 11p; In

English

Contract(s)/Grant(sF41624-96-C-5008; AF Proj. 3005

Report No.(s): AD-A328897; AL/HR-TP-1997-0002; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche
Recentdevelopments in microlasers now promise the means to construct a porfaidateand relatively low-cost laser

projectiondisplay The microlasebased 'directvrite’ projection display produces realistic images never before seen in-simula

tors. The revolutionary improvement in image quality and brightness results from the development of high power red, green, and

blue microlasers. These sources, combined with the high resolution, high contrast modulators produceco24yéihut capa

ble of supporting the full range of real-world colof$ie unique modulator and the optical scanner of the 'direct-write’ configura

tion produces the high resolution display required for the dynamic visual scene detail of the demanding simulation environment.

The’picture window’ imagery supported by this display will provitie detail required for fighter aircraft visual displays and

will challenge the image generators to continue to improve source imagery. Laser Power Corporation, under a Small Business

InnovationResearch contract to Armstrong Laborateircrew Training Research Division, is developing a new microtaser

basedprojector for flight simulator displays.

DTIC

Optical Scanners; Image Resolution; High Resolution; Flight Simulators; Flighw€r

19970034696NYMA, Inc., Brook Park, OH USA
Low Speed Calibration of the NASA Lewis Reseah Center 8- by 6-Foot Supersonic \Md Tunnel (1995 Bst) Final Report
Arrington, E. Allen, NYMA, Inc., USA; Gonsalez, Jose C., NYMA, Inc., USA; Jul. 1997; 84p; In English
Contract(s)/Grant(s): NAS3-271867RP 505-62-82
ReportNo.(s): NASA-CR-198527; NAS 1.26:198527; E-10424; No Copyrigh&ilACASI; A05,Hardcopy; A01, Microfiche

A test section calibration of the NASA Lewis Research Center 8- by 6-Foot Supersodi€lhel wasconducted to pro
vide calibration and flow quality data over the low-speed range of the fatilisccommodate customer needs for lower 8- by
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6-ft test section Mach numbeonditions that would overlap the range of the 9- by 15-ft low-speed test section, two new opera
tional modes were used: (1) to set Mach numbers as low as 0.25, the facility drive compressor was operated at lower rotational
speeddy using only one of the three electric drive motors; (2) to set Mach number conditions between 0.01 and 0.09, the air dryer
air blowers were used. Expanding the operational range of the 8- by 6-ft test pemtided sufcient overlap with the 9- by

15-ft test section Mach number range (0.0 to 0.20). Calibration test data showed that there was good flow quality in terms of total
pressureMach numberand flow angle distribution within a plane and axial static pressure distribution along the test section cent
erline. A temperature gradient was re- corded along the outside third of the test section for one-drive-motor operation (temperature
surveyswere not made during didlower operation). Calibration curves relating centerline conditions at the model test plane were
constructedind have been used successfully in research testing conducted over the low-speed regime.

Author

SupersonidNind Tunnels; Vihd Tunnel Bsts; Pessue Distribution; Mach Number; Flow Distributiorfest Chambers; Drying
Apparatus

11
CHEMISTRY AND MATERIALS

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

19970033395Materials Research SocieBittsbugh, A USA
Materials Reseach Society Symposium Rvceedings, ¥lume 434, Layeed Materials for Structural Applications
LewandowskiJ. J., EditarCase Wstern Reserve Unj\JSA; Ward, C. H., EditarAir Force Ofice of Scientific Research, Bol
ling AFB, USA,; Jackson, M. R., Edito&eneral Electric ColJSA; Hunt, W H., Jr, Editor, Alcoa Technical CentetUSA; Apr.
1996;312p; In English, 8L Apr. 1996, San Francisco, CA, USA
Contract(s)/Grant(s): F49620-96-1-0179; N00014-96-1-0741
Report No.(s): AD-A328466; No CopyrightyAil: CASI; A14, Hardcopy; A03, Microfiche

Layeredmaterials and systems based on metallic, intermetallic, polymeric and ceramic constituents are becoming increas
ingly important to meet the structural requirements of current and future high-performance products. In response to various
researctand development activities in these areas, Symposium gasiped to cover a range of topics dealing with layered-mate
rials for structural applications and was supported by contributions from The Air Fdice @ifScientific Research andfige
of Naval Research. The support of thesgaizations is gratefully acknowledged. This proceedings volume is basedfiost the
MRS symposium dedicated to current reseanetl development of layered materials which are being considered for a range of
structuralapplications. The meeting began with overviews on structural applications of layered systems and highlighted applica
tions such as thermal barrier coatings, aircraft structural components, angsigant coatinglr a variety of applications.
Processingechniques such as EB deposition processing, reactive sputter deposition, sedimentation processing, pressureless co
sintering, and rapid prototyping via laminated object manufacturing were subsequently covered. Microstructural stability issues
wereadditionally covered and highlighted as a critical area requiring further investigation. Jés lsumber of papers presented
focusedon themechanical behavior and modeling of layered systems and revealed signifieaistaflayer thickness, spacing,
and constituent properties on the fracture and fatigue behavior of such systems. While considerable work has investigated the
issuesf strength and toughness, lesfodthas been focused on the behavior of such systems under either cyclic loading or high-
temperatureonditions.
DTIC
Thermal Contol Coatings; Structural Design; Researand Development; Airaft Structues; Miciostructure

19970033422Stanford Uniy, Mechanical Engineering DepStanford, CA USA
Quantitative PLIF Imaging in High-Pr essue Combustion Final Report 11 Jun. 1990 - 20 Sep. 1996
Hanson, R. K., Stanford UnjM\JUSA; Oct. 13, 1997; 63p; In English
Contract(s)/Grant(s): NAG3-1885
Report No.(s): NASA-CR-205685; NAS 1.26:205685; No CopyrighigihCASI; A04, Hardcopy; A01, Microfiche

This is the final report for a research project aimed at developing planar laser-induced fluorescence (PLIF) techniques for
guantitative2-D speciesmaging in fuel-lean, high-pressure combustion gases, relevant to modem aircraft gas turbine combus
tors. The program involved both theory and experiment. The theoretical activity led to spectroscopic models that allow calculation
of the laseiinduced fluorescence produced in OH, NO and Oafbitrary excitation wavelength, pressure, temperature, gas mix
tureand laser linewidth. These spectroscopic models incorporate new information on line- broademjndraarster and elec
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tronic quench rates. Extensive calculations have been made with these models in order to identify optimum excitation strategies,
particularlyfor detecting low levels (ppnof NO in the presence of & 02 mole fractions (10% is typical for the fuel-lean eom
bustionof interest). A promising new measurement concept haggechétomthese calculations, namely that excitation at spe

cific wavelengths, together with detection of fluorescence in mukfmetral bands, promises to enable simultaneous detection

of both NO (at ppm levels) and 02 or possibly NO, 02 and temperature. Calculations have been made to evaluate the expectec
performancef such a diagnostic for a variety of conditions and choices of excitation and detection wavelengths. The experimental
effort began with assembly of a new high-pressure combustor to provide controlled high-temperature and high-pressure combus
tion products. The non-premixdairner enables access to postflame gases at high temperatures (to 2000 K) and high pressures
(to 13 atm), and a range of fuel-air equivalence ratios. The chamber also allowed use of a sampling probe, for chemiluminescent
detectionof NO/NO2, and thermocouples for measurement of gas temperature. Experiments were conducted to confirm the spec
troscopicmodels for OH, NO and 02.

Derived from text

Laserinduced Fluoescence; Combustion &tucts; Imaging @chniquesHigh Temperatue Gases; Gasurbine Engines; Air

craft Engines; Nitogen; Oxygen; Hydigen

199700345990ak Ridge National LapTN USA
ATS materials support
Karnitz, M. A., Oak Ridge National Lab., USA; Mght, I. G.,Oak Ridge National Lab., USA; Ferb&t. K., Oak Ridge National
Lab., USA; Holcomb, R. S., Oak Ridge National Lab., USA; Rawlins, M. H., Department of Energy, USA; [1996]; 23p; In
English; Annual Advanced rbine Systems (BS) Review Meeting, 7-8 No\1996, Washington, DC, USA
Contract(s)/Grant(s): DE-AC05-960R-22464
Report No.(s): CONF-9611144-1; DE97-003487; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Thetechnology based portion of the Advancentbine System Program T&) contains several subelements which address
generic technology issues for land-base gas turbine systems. One subelement is the Materials/Manufacturing Technology Pro-
gram which is coordinated by DOE-Oak Ridge Operations and Oak Ridge National laboratory (ORNL) for the Department of
Energy.The work in thissubelement is being performed predominantly by industry with assistance from national laboratories and
universitiesProjects in this subelement are aimed toward hastening the incorporation of new materials and components in gas
turbines.The materials manufacturing subelement was developed with input from gas turbine manufacturers, material suppliers,
governmentaboratories and universities.of is currently ongoingn thermal barrier coatings (TBCs), the scale-up of single-
crystal airfoil manufacturing technologies, materials characterization and technology information exchange. Westinghouse
PowerGeneration an@ratt and Whitney each have material programs to develop dependable TBCs that enable increased turbine
inlet temperaturewhile maintaining airfoil substrate temperatures at levels to meeftfdifa goals. Howmet and PCC Airfoils
each have projects to extend the capability of single-crystal complex-cored airfoil technologgrtsiias so that higher turbine
inlet temperaturesan be attained in land-based turbines in a césttefe mannerMaterials characterization tasks are ongoing
on TBCs in support of the industrial projects. In addition, a project on long-term testing of ceramics and ceramic-matrix
composites for gas turbines is being conducted in support of programs at Solar Turbines, Allison Engines, and Westinghouse
PowerGeneration.
DOE
ATS; Ceramic Matrix Composites; Gasrines; Thermal Contl Coatings; Airfoils; Single Crystals; Manufacturing

19970034750Naval Air Warfare CentetWeapons Diy China Lake, CA USA
Hazard Testing of Ferrocene Popellant in the SRAM-A Motor
Swett,Mark, NavalAir Warfare CentetUSA; May 1997; 8p; In English; Also announced as 19970034746; Copyrajtesly
Avail: CASI; A02, Hardcopy; A04, Microfiche
In June of 1990, the USA Secretaryli#fense banned Short Range Attack Missile-A (SRAM-A) from being loaded aboard
the B-52, B-1, and F111 bombers. He was concerned that the ferrocene-containing rocket motors could inadvertently detonate
andspread plutonium dust over d@r areas. 8sts were conducted to ascertain that the motors were safe enough to be shipped to
a facility where they could be properly disposed. The data and methods used to handle the propellant are described herein an
may be of interest to anyone contemplating the handling, storing, or formulating of ferrocene-based propellants.
Author
Bomber Aicraft; B-1 Aircraft; B-52 Aircraft; F-111 Aircraft; Ferrocenes; Rocket Engines; Hadar
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19970034934Institute of Aviation Medicine Forensic Medicine and Medical Investigation of Aircraft AccideRtserstenfele
bruck, Germany
On the Composition of Combustion Gases Occurring after Flight Accidents and Incidents and their Analytical Bof of
Existence
Krause, Harald A. O., Institute of Aviation Medicine, Germany; Sep. 1997; 8p; In English; Also announced as 19970034906;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A03, Microfiche

In the course of flight accidents and incidents, diverse éiresrequently occurring. As a result, there are mostly gaseous
or highly volatile combustion and pyrolysis products are arising which depend on the fire conditions (ventilation, temperature,
etc.), the POL (petrol - which is jet fuel, aviation gas, oil, lubricant) in use and the plastic and compound material used in the
manufacturef modern aircraft with their characteristic compositions. The exact knowledge of such peodlittsir toxicologi
cal qualities is of major importanaes well as their definite proof of existence when, according to forensic standards, such occur
rences are investigated for possible impairment of human health as a result of flight incidents. The present study provides an
overall view of gaseous or highly volatile products possibly resulting from post-crash and in-flight aircraft fires, together with
thefirst results from a nevhigh-resolution analytical system for definite substance identification which were obtained atthe Ger
manAir Force Institute of Aiation Medicine.
Author
Combustion Ryducts; Gas Composition; Airaft Accidents; Acraft Safety; Fies; Dxicity; Aeospace Medicine
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ENGINEERING

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

19970033248Sandia National LahsAlbuquerque, NM USA
On spurious behavior of CFD simulations
Yee,H.C., NASA Ames Research CentdiSA; Torczynski, J. R., Sandia National Labs., USA; Morton, S. Aighit Lab., USA,;
Visbal, M. R., Wright Lab., USA; SwehyP K., Reading Uniy UK; [1997]; 42p; In English; 13th; American Institute of Aeronau
tics and Astronautics Computational Fluid Dynamics Conference, 29 Jun. - 2 Jul. 1997, Snowmass, CO, USA
Contract(s)/Grant(s): DE-AC04-94AL-85000
ReportNo.(s): NASA/TM-97-20621; NAS 1.15:20621; SAND-97-1062C; CONF-970666-BE-97-005371; No Copyright;
Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche

Spuriousbehavior inunderresolved grids and/or semi-implicit temporal discretizations for four computational fluid-dynam
ics (CFD) simulations are studied. The numerical simulations consist of (a) a 1-D chemically relaxed nonequilibrium model, (b)
thedirect numerical simulation (DNS) of 2-D incompressible flover a backward facing step, (c) a loosely-coupled approach
for a 2-D fluid-structure interaction, and (dB&D compressible unsteady flow simulation of vortex breakdown in delta wings.
Usingknowledge from dynamical systems theagrious types of spurious behaviors that are numerical artifacts were systemati
cally identified. These studies revealed the various possible dangers of misinterpreting numerical simulation of realistic complex
flows that are constrained by the available computing pdwéarge scalecomputations underresolved grids, semi-implicitpro
ceduresl|oosely-coupled implicit procedures, aimguficiently long time integration in DNS are most often unavoidable. Gonse
qguently, care must be taken in both computation and in interpretation of the numerical data. The results presented confirm the
importantrole that dynamical systems theory can play in the understanding of the nonlinear behavior of numerical algorithms and
in aiding the identification of the sources of numerical uncertainties in CFD.
DOE
ComputationaFluid Dynamics; Commssible Flow; Computational Grids; Deltaigys; Incompessible Flow; Nonlinear Sys
tems;Unsteady Flow; ditex Beakdown

19970033530Korean Atomic Engy Research InstDaeduk, Korea, Republic of

DCH analyses using the CONAIN code

Hong, Sung Vén, Korean Atomic Engy Research Inst., Korea, Republic of; Kim, Hee Dong, Korean Atomigiiesearch
Inst.,Korea, Republic of; Aug. 1996; 91p; In English

Report No.(s): KAERI/TR-753/96; DE97-614941; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche
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This report describes COMIN analyses performed during participation in the project of 'DCH issue resolution for ice con
denser plants’ which is sponsored by NRC at SNL. Even though the calculations were performed for the Ice Condenser plant,
CONTAIN code has been used for analyses of many phenomena in the PWR containment and the DCH module can be commonly
applied to any plant types. The present ice condenser issue resolution effort intended to provide guidance as to what might be
neededo resolve DCH for ice condenser plants. It includes both a screening analysis and a scoping study if the screening analysis
cannotprovide an complete resolution. The followings are the results concerning DCH loads in descenditgAmaitability
of ignition sources prior to vessel breach 2. availability afet#feness of ice in the ice condenser 3. Loads modeling uneertain
tiesrelated to co-ejected RPV water 4. Other loads modeling uncertainties 10 tabs.

Author(DOE)
Tabs (Contol Surfaces); Remotely Pilote@hicles; Loads (Fares)

19970033591Academy of Sciences of the Ukrajmiest. of Electrodynami¢Kiev, Ukraine
Electromagnetic Parameters Investigation of Massive Feomagnetic Rotors and their Modifications
Verbovoy,A. P, Academy of Sciences of the Ukraine, Ukrainerbdévoy P F., Academy of Sciences of the Ukraine, Ukraine;
SyanovA. M., Academyof Sciences of the Ukraine, Ukraine; Applied Thermodynamics: Theoretical and Applied Science Jour
nal; 1996, no. No. 4, pp. 35-39; In Russian; Alsoounced as 19970033584; CopyrighaiR Issuing Activity (Academy of
Sciences of the Ukraine, Inst. of Electrodynamics, Kigkraine), HardcopyMicrofiche

Investigatiorresults of electromagnetic parameters change of a massive ferromagnetic rotor and its modifications depending
on sliding and voltage value supplying to a stator winding are given. Parameters determination is fulfilled by a calculative method
according to existing methods and those proposed by the authors and the results are compared with the results obtained on th
basisof experimental data at static motor operation modes. Correctness of a principle authors approach to a deteutaiive
tion of electromagnetic parameters is proved.
Author
Ferromagnetic Materials; Rotors; Computation; Elextragnetic Poperties

19970034692Colorado Uniy, Dept. of Aerospace Engineering Sciendsulder CO USA
High-Performance Parallel Analysis of Coupled Poblems for Aircraft Propulsion Final Report Jan. 1993 - Jul 1996
Felippa,C. A., Colorado Uniy USA, Farhat, C., Colorado UnjWJSA; Park, K. C., Colorado UnjWUSA; Gumaste, U., Colorado
Univ., USA; Chen, RS., Colorado Uniy USA; Lesoinne, M., Colorado Unj\JSA; Stern, P Colorado Uniy USA; Sep1997;
128p;In English
Contract(s)/Grant(s): NAG3-1425TRP 523-22-13
ReportNo.(s): NASA-CR-204148; NAS 1.26:204148; CU-CAS-96-29; E-10918; No Copyrightl: ALASI; A07, Hardcopy;
A02, Microfiche

Applicationsare described of high-performance computing methods to the numerical simulation of cgghplegmes. The
methodologyfocuses on the partitioned analysis of the interaction of the gas flow with a flexible structure and with the fluid mesh
motiondriven by structural displacements. The latter is trelyeal ALE technique that models the fluid mesh motion as that of
a fictitious mechanical network laid along the edges of near-field elements. New partitioned analysis procedures to treat this
coupled three-component problem were developed. These procedures involved delayed corrections and subcycling, and have
beensuccessfully tested on several massively parallel computers, incthdiigSC-860, Paragon XP/S and the IBM SP2. The
NASA-sponsoredENG10 program was used for the global steady state analysis of the whole engine. This program uses a regular
FV-multiblock-grid discretizatiorin conjunction with circumferential averaging to includieets of blade forces, loss, combus
tor heat addition, blockage, bleeds and convective mixing. A load-balancing preprocessor for parallel versions of ENG10 was
developeds well as the capability fohe first full 3D aeroelastic simulation of a multirow engine stage. This capability was tested
onthe IBM SP2 parallel supercomputer at NASA Ames.
Author
Aircraft Engines; Aeroelasticity; Jet Engines; Parallel Processing (Computers); Computerized Simulation; Mathematical
Models

19970034666Purdue Uniy School of Aeronautics and Astronautidgest Lafayette, IN USA

Laser Scanning System for Pessue and Temperature Paints Final Report

Sullivan, John, Purdue UnjM\JSA; 1997; 42p; In English

Contract(s)/Grant(s): NCC2-54%

Report No.(s): NASA/CR-97-205815; NAS 1.26:205815; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche
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Acquiring pressure maps of aerodynamic surfaces is very important for improving and validating the performanee of aero
spacevehicles. Taditional pressure measurements are taken with pressure taps embedded in the model surface that are connectec
to transducers. While pressure taps allow highly accurate measurements to be acquired, they do have several drawbacks. Pressu
tapsdo not give good spatiaésolution due to the need for individual pressure tubes, compounded by limited space available inside
models. Also, building a model proves very costly if taps are needed because gfetaariaunt of labor necessary to drill, connect
andtest each one. The typical cost to install one tap is about $200. Reaamdly method for measuring pressure on aerodynamic
surfaceshas been developed utilizing a technology known as pressuosdive paints (PSP). Using PFessure distributions
canbe acquired optically with high spatial resolution and simple model preparation. Flow structures can be easily visualized using
PSP, but are missed using low spatial resolution arrays of pressure taps. PSP even allows pressure distributions to be found o
rotatingmachinery where previously this has been extremelfigulif or even impossible. The goal of this research is to develop
alaser scanning system for use with pressure sensitive paints that allows accurate pressure measurements to be obtained on variol
aerodynamisurfaces ranging from wind tunnel models to high speed jet engine compressor blades.

Author
Paints; Aerospace Vehicles; Pressure Distribution; Pressdeasuement; High Resolution; Spatial Resolution; Control Sur-
faces;Aetdynamics

19970034950Sikorsky Aircraft Stratford, CT USA
Cost Benefit Analysis of a 9-Centistoke Lubricant for Helicopter Tansmissions Final Report
Cook, Thomas A., Sikorsky Aircraft, USA; Consolini, Michelle A., Sikorsky Aircraft, USA; Aug. 1997; 30p; In English
Contract(s)/Grant(s): NAS2-148&; RTOP 581-30-13; DA Proj. 1L1-6221A-47-A
ReportNo.(s): NASA-CR-204144; NAS 1.26:204144; ARL-CR-340; E-10892; SER-510474; No Copyngtilt; 2ASI; A03,
Hardcopy;A01, Microfiche

A study was conducted to estimate the cost benefit of using a 9-cSt lubricant in helicopter transmissions in place of the DOD-
L-853740il currently being used. The study was based on an analysis of direct maintenance costs for the main transmission of
theU.S. Navy SH-60B helicopter and an extrapolation of SH-60B cost benefits to other helicopters in the U.S. Navy and Marine
Corps inventories. For the study, an analysis was performed to determine the effect of 9-cSt lubricating oil on the life of main
transmissiorcomponents. Field data were also analyzeglismtify the unscheduled removal rate of main transmission modules
andto establish the causes for remowaithin specific categories. Life factor ratios were applied to these data to project the reduc
tion in parts usage along with cost savings resulting from use of a 9-cSt oil. Overall, the SH-60B helicopter would achieve an
estimated annual savings of $709 thousand in gearbox unscheduled maintenance costs, with the savings for all U.S. Navy anc
Marine Corps helicopters reaching an estimated $7.5 million annually
Author
Lubricating Oils; Life Cycle Costs; Cost Analysis; Helicopteo¥ller Drive; Helicopters

19970035286
Fluid for ce moment on a centrifugal impeller shoud in processing motion
Tsujimoto,Yoshinobu, Osaka Uniapan; ¥shida, Yshiki; Ohashi, Hideo;dramoto, Norihiro; Ishizaki, Shidpurnal of Fluids
EngineeringTransaction®f the ASME; June 1997; ISSN 0098-2202; vdi9.Ino. 2, pp. 366-371; In English; Copyright;ail:
IssuingActivity

Experimentatesults of fluidmoment on a centrifugal impeller shroud in processing motion are discussed based on the bulk
flow model to elucidate the fundamental flow mechanism. It is shown that the backshroud/casing clearance flow and-the destabi
lizing fluid force moment can be simulated by the bulk flow model fairly well if the measured behavior of the resistance is correctly
incorporatedn the model. From the calculations with and without steady and unsteady wall shear stresses, the unsteady compo
nent of the clearance flow is shown to be basically a two-dimensional inviscid flow induced by the change in the flow thickness.
Theeffects of the leakage flow rate and the resistance at the leakage flow entry are discussed, paying attention to the steady tangen
tial velocity of the leakage flow
Author (EI)
Centrifugal Foce; Mathematical Models; Rotors; Shearess

19970035412

Cascade optimization strategy for solution of difficult design poblems

Patnaik,Surya N., Ohio Aerospace Inst, USA; Coroneos, Rula M.; Hopkins, Dale A.; International Journal for Numerical Methods
in Engineering; June 30 1997; ISSN 0029-5981; vol. 40, no. 12, pp. 2257-2266; In English; CopyathisAling Activity
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A research project to evaluate comparatively tefedift non-linear optimization algorithms was completed recehtipn
clusionwas that no single optimizer could successfully solve all the 40 structural design problems in the test-bed, even though
most optimizers successfully solved at least one-third of the probleensalized that improvements to search directions and
steplengths, available in the ten optimizers compared, werkkedt to alleviate the convgence dificulties. For the solution
of those dificult problems we have devised an alternate approach called, the cascade optimization Beteggtegy utilizes
severaloptimizers, one followed by another in a specified sequence, to solve a problem. A pseudo-random dumping scheme per
turbsthe design variables between the optimiZ€hg cascade strategy has been tested out successfully in the design of supersonic
andsubsonic aircraft configurations and air breathing engines for high-speed civil transport applications. These problems could
not be successfully solved by an individual optimiZére cascade optimization stratefgwever generated feasible optimum
solutionsfor both aircraft and engine problems. This paper presents the cascade, stoditigy of aircraft and engine problems
alongwith discussions and conclusions.

Author (EI)
Air Breathing Engines; Aaraft Engines; Optimization; Pblem Solving; Structural Design; SupersoniccAart

19970036051Boeing Defense and Space GrpHglicopters Diy, Philadelphia, R USA
Advanced Rotorcraft Transmission Piogram (ART) Final Report
Lenski, Joseph WJt, Boeing Defense and Space Group, USA; APB5; 591p; In English
Contract(s)/Grant(s): NAS3-25421TRP 505-62-0C; DA Proj. 1L1-6221A-47-A
ReportNo.(s): NASA-CR-195461; NAS 1.26:195461; D210-12966-1; ARL-CR-224; No Copyrightl: £ASI; A25, Hard
copy; A06, Microfiche

Theeffort undertaken byoeing Defense & Space Group, Helicopters Division, to conduct the Advanced Rotaianaft T
mission(ART) program is summarized in this report. This program was structured to incorporate kgyngmeterial and com
ponenttechnologies into an advanced rotorcraft transmission with the intent of making significant improvements in the state of
the art. The specific objectives of this program are 25-percent reduction in weight, 10-dB reduction in noise, and a 5,000 hour
MTBR rotorcraft transmission. All of these objectives were attained. Boeing concentrated its work on high-gain and compara
tively high-risk technologies that could demonstrate the program objectives before full-scale aircraft development. Component
development testing was conducted to evaluate high-risk concepts before finalizing the advanced transmission configuration.
Someof the advanced-technology component tests conducted included hybrid bearings, bidirectional tapered-roller bearings, pre
cisionnet-folgedgears, active noise cancellation, titanium gears, HCRNIV tooth-form spur gears, and noise reduction by varia
tions in contact ratio and tooth form. The results of these tests are provided in this report. Trade studies conducted under this
contractindicated that applying the A.R.dIrive system to a new aircraft design will have a great impact on aircraft gross weight
and engine power rating requirements, in addition to a significant effect on the acquisition and operating costs of the aircraft.
Potentialcost savings of more than $300 million on a production run of 600 TTR aircraft or approximately half a million dollars
costreduction per aircraft could be realized.
Author
Rotary Wihg Aircraft; Transmissions (Machine Elements)eight Reduction; Noise Reduction; Cost Reduction

19970036500
Modular pr ediction scheme for blade ow interaction noise
Parry, A. B., Rolls-Royce, UK; Journal of Propulsion and Power; May 1997; ISSN 0748-4658; vol. 13, no. 3, pp. 334-341; In
English; Copyright; Avail: Issuing Activity

A previously developethethod for the prediction of contrarotating propeller noise is extended, with minimal modification,
for application to many-bladed configurations. The resultant scheme is applied tstaddgrstatorrotor, and rotosrotor aerody
namicinteractions on ducted rotorsw® classical wake models and a semiempirical wake model are considered; these models
arecompared with wake data from a fan rig, and it is shthahthe classical models are far superior to the semiempirical model.
Far-field predictions of sound power (neglecting blade row attenuation) are compared with measured data from a conventional
single-streanfian rig and from a contrarotating ducted fan model. Theory and noise data are shown to agree reasonably well for
bothsets of data and at all frequencies, without takimg account of rotor blockage. The results suggest that the level of agreement
couldbe improved further by some modifications to the wake model and by the inclusion of rotor bloteigénehe prediction
scheme.
Author (EI)
Ducted Fan Engines; Ducted Fans; Mathematical Models; Noise (Sound); Ratdegniachine Blades; &Kes
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19970036501NASA Lewis Research Cenjetleveland, OH, USA
Unsteady aepdynamic flow phenomena in a transonic comm@ssor stage
Hah,Chunnil, NASA Lewis Research Cent, USA; Puterbaugh, Steven L., NASA Lewis Research O&#teCopenhaveinil-
liam W., NASA Lewis Research Cenj&iSA; Journal of Propulsion and Power; May 1997; ISSN 0748-4658; vol. 13, no. 3, pp.
329-333;In English; Copyright; &ail: Issuing Activity

A three-dimensional unsteady, viscous aerodynamic analysis has been developed for the flow inside a transonic, high-
through-flow,single-stage compressdihe compressor stage is comprised of a low-aspect-ratio rotor and a closely coupled stator
Theanalysis is based on a numerical method for solving the three-dimensional Stakies equation farnsteady viscous flow
through multiple turbomachinery blade rows. The method solves the fully three-dimensional Navier-Stokes equation with an
implicit scheme. A two-equation turbulence model vaitlow Reynolds number modification is applied for the turbulence closure.
A third-order accurate upwinding scheimeised to approximate convection terms, whereas a seconehocteate central dif
ferencescheme is used for the discretization of the viscous terms. A second-order accurate scheme is employed for the temporal
discretizationThe numerical method is applied to stubg unsteady flowfield inside a transonic, high-through-flaxial com
pressoistage. The numerical results are compared with available experimental data.
Author (EI)
AerodynamicsCompessors; Computational Fluid Dynamics; Diface Equations; Rotors; Statorgansonic Flow;Unsteady
Flow; Mscous Flow

19970036541
Eddy current scanning method for the detection of consion under fasteners in thick skin aicraft structur es
Lepine, B. A., Natl Defence Headquarters, Canada; Holt, R. T.; Canadian Aeronautics and Space Journal; March 1997; ISSN
0008-2821yo0l. 43, no. 1, pp. 28-33; In English; Copyrightjail: Issuing Activity

An eddy current NDT scanning method is presented for inspecting simulated thick skin wing joints for secaadrtzsien
usinga calibration specimen. It was found that single frequency methods are adequate for such configurations when it is known
thatfirst layer corrosion, varying air gaps, or fasteners are not present. Frequency mixing is essential, foowetesting sec
ondlayer corrosion under installed fasteners in such thick structurgsthd appropriate frequency selections, corrosiater
thefasteners is observable by minimizing the strong signals from the fasteners. In this case, the smallest detectable corrosion site
had a diameter of 12.7 mm (0.5 inch) and a depth of 0.15 mm (6 mils) located in the second layer under a fastener with a 9.53
mm (0.375 inch) diameter head. The specimens, in which varying amounts of exfoliation corrosion were developed, were found
to be useful for calibrating eddy current scanning inspection set-ups to detect corrosion above a set threshold. This could be useful
for inspection of in-service aircraft components of the same material and structural configurations.
Author (EI)
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19970036543
Results of a bund robin inspection reliability study
Fahr,A., Natl Research Council, Canada; Forsyth, D. S.; Canadian Aeronautics and Space Journal; March 1997; ISSN 0008-2821;
vol. 43, no. 1, pp. 6-10; In English; Copyrightya: Issuing Activity

The bolt holes of service-expired compressor disks from an aircraft engine were inspecferkat difanizations using
anumber ofnondestructive inspection (NDI) procedures. The methods used included conventional manual and automated inspec
tionscommonly used by engine maintenance facilities as well as newer techniques. Servicelavdogett fatigue cracks of
varioussizes were present in some of the bolt holes. After inspection, components were pried open for verification of results. From
the NDI and destructive test data, inspection reliability was determined in terms of probability of detection (POD) and confidence
limits. The POD data were used to compare the inspection procedures and identify mvatbbadsay have potential use in the
applicationof damage tolerance-based maintenance approaches.
Author (EI)
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Includes geosciences (general); earth resources and remote sensing; energy production and conversion; environment pollution; geo-
physics, meteorology and climatology, and oceanography.

19970032135Lund Univ, Dept. of Heat and Power Engineerisyveden
Solid oxide fuel cells, SOFC, in futue power generation FastoxidbraenslecellelSOFC, i framtida kraftgenerering
Johansson, Kent, Lund Unj\sweden; Baafaelt, M., Lund Unisweden; Feb. 1997; ISSN 0282-1990; 99p; In Swedish
ReportNo.(s): LUTMDN-TMVK-5282; DE97-740814; No CopyrightyAil: Issuing Activity (Natl Bchnical Information Ser
vice (NTIS)), Microfiche

Solid Oxide Fuel Cell, SOFC, is a very promising technological area for generating electricity in the future. Especially for
small scale cogeneration. SOFC is an excellent choice due to its fidggnefes at small power plant sizes. The expected size
of the power plants is 10-28We but lager ones might be built. An important part of the assumptions in this report is the SOFC
electricefficiency dependence of the pressure in the process. The elefitienef/ is assumed to be 508batmospheric pressure
and55% at 10 atmospheres. These assumptions lead to a formula that describes the fedeztigg a a function of the pressure.
The parametric study shows that the pressure has a vgeyitdiuence of the electricfafiency. At low pressure and highufbine
Inlet Temperature (TIT) the electricfigiency will be higher than at high pressure and low. Tlfe post intercooler temperature
and the pressure drop over the SOFC unit have a moderate effect on the electric efficiency. In the process calculations the TIT
is shown to have a very small influence on the plditiencies. Consequentlpy lowering the TITthe need for blade cooling
andtougher materials can be avoided, with only a small elecfigiezfcy decrease. The recuperator is a centralgbdine process.
It evens out the influence from other parts in the process. This is one of the reasons why the pofidiepitesf of thecompres
sor and the expander have such a low influence on the process efficiency. The report shows that to recéivierggds éf
a SOFC/GT power plant, the points mentioned below should be taken into consideration: The pressure in the process should be
approximatelyd bar; The compressor should have an intercooler; The TIT should be below the temperature where blade cooling
is needed; No steam cycle should be connected after the gas turbine at sizes of 5-20 MW
DOE
SolidOxide Fuel Cells; irbines; Regenerators; Inleemperatue; High emperatue; High Pessue; Gas Trbines; Electricity;
Compressors
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19970032290Armstrong Lah.Aerospace Mecicine Directorat@rooks AFB, TX USA
Using the NEO-PI-R to Assess the Personality of US Air Foe Pilots Interim Report Aug. 1996 - Jul. 1997
Callister,Joseph D., Armstrong Lab., USA; King, Raymond E., Armstrong Lab., USA; Reiéafl D., Armstrong Lab., USA,;
Marsh,Royden W, Armstrong Lab., USA; Jul. 1997; 20p; In English
Report No.(s): AD-A328908; AL/AO-TR-1997-0097; No Copyright;afl: CASI; A03, Hardcopy; A01, Microfiche

The study of pilot personality has a long and controversial history. Personality characteristics are fairly poor predictors of
training completion, but are probably better predictors of operational performance. Personality characteristics are also important
considerationé clinical psychological assessment. The current paper describes the personality characteristics of 1301 US Air
Forcestudents pilots based on the NEO Personality Inventory (NEO-PI-R). Compared to male adult norms, male student pilots
hadhigher levels of extraversion and lower levels of agreeableness. Compared to female adult norms, female student pilots had
higherlevels of extraversion and higher levels of openness as well as lower levels of agreeableness. Percefutiléhtabiles
domainscores and 30 facet scales are provided and discussed for clinidalcase. study is also provided as an example of the
clinical utility of these US Air Force norms.
DTIC
Aircraft Pilots; Human Performance; Personality

19970032332Army Aeromedical Research Latircrew Health and Performance DiiFort RuckerAL USA

A Helicopter Simulator Assessment of Pilot Head Movement During &fious Phases of FlightFinal Report

Braithwaite, Malcolm G., Army Aeromedical Research Lab., USA; Alvarez, Eduardo A., Army Aeromedical Research Lab.,
USA; Jones, Heber D., Army Aeromedical Research Lab., USA; Higdon, Alford A., Army Aeromedical Research Lab., USA,
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Groh,Shannon L.Army Aeromedical Research Lab., USA; Beal, Kathleen GighV State Uniy USA; Estrada, ArthuHughes
TechnicalCenter USA; Jul. 1997; 65p; In English
Contract(s)/Grant(s): DA Proj. 3M1-62787-A-879
Report No.(s): AD-A328486; USAARL-97-26; No Copyrightyall: CASI; A04, Hardcopy; AO1, Microfiche

The opto-kinetic cervico reflex (OKCR) is a recently hypothesized visually driven reflex that serves to stahitiag¢he
of the external horizon on the retina during high performance aircraft roll maneuvers. Although anecdotally repoctatiag,
headtilt during helicopter flight has not beéormally studied. Such research is required to determine the full impact and signifi
canceit may have on a rotary wing aviaterflying performance. The aim of this study was to investigate the relatidmstwpen
horizon position and perception of orientation, and thus generate vital information to assess whether this reflexnpaytsuain
role in spatial disorientation.Wenty volunteer pilots participated in a UH-fi@ht simulator study to examine thefets of this
reflex. The results confirm that the OKCR occurs during simulated helicopter flight, both with and without night vision goggles.
As with previousstudies, head roll increased during flight under visual meteorological conditions in relation to increasing aircraft
roll angle up to a maximum sustainable lesedl then remained constant. Head roll did not occur during flight under instrument
meteorological conditions. Various aspects that impact rotary-wing operations are discussed, and recommendations made for
futureresearch.
DTIC
Flight Simulators; Helicopters; Head Movement; Reflexes; Niggibl; Aircraft Pilots; Disorientation; Flight Conditions

19970033450Armstrong Lah.Brooks AFB, TX USA
Whole Body Center of Gravity and Moments of Inertia Study Final Report 15 Dec. 1995 - 31 Dec. 1996
Schultz,Rebecca B., Armstrong Lab., USA; Ogefell, Louise A., Armstrong Lab., USRizer, Annette, Armstrong Lab., USA;
Albery, Christopher B., Armstrong Lab., USA; Dec. 1996; 36p; In English
Contract(s)/Grant(s): MIPR-96MM6643
Report No.(s): AD-A328863; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

With the inclusion of women in combat aircraft, the question ofejafetion seat operation is raised. The population of com
batpilots now includes much smaller ejection seat occupants, which could significdatlysefat performance. The objective
of this study is to measure human whole-body center of gravity (CG) locations and mohieatisa (MOI) on 69 subjects who
anthropometricallyepresent the possible future pilot population (98-245 pounds). A procedure has been developed to measure
humanwhole-body CG and MOI in a seated position using a Space Electronics Mass Properties IndttOingfd. subject is
measurealong six diferent axes: the three primary axes X (chair on back), Y (chair on right-hand side), and Z (chair upright),
andthree of-axes positions XYYZ, and XZ with the chair at a 45 degree angle between the primary axes. Accuracy and repeat
ability testing have shown this procedure is having approximately 2-5% Batar collected from this study is being used to-vali
date the Articulated&tal Body (A'B) model for use as a predictive tool. In addition, it will be used to provide criteria for use
of Air Force and Navy ejection seats by the expanded population.
DTIC
Center of Gravity; Ejection Seats; Fighter é&iaft; Moments of Inertia

19970034833Knowledge Based Systems, InCollege Station, TX USA
General Aviation Pilot Advisory and Training System (GARATS) Semiannual Report26 Jan. - 25 Jul. 1997
PainterJohn, Knowledge Based Systems, Inc., USArd¥Donald T Knowledge Based Systems, INdSA; Kelly, Wallace,
KnowledgeBasedSystems, Inc., USA; Crump, John,\Wnowledge Based Systems, Inc., USA, Phillips, Ron, Knowledge Based
Systemsjnc., USA;Trang, Jef Knowledge Based Systems, Inc., USA, Lee, Kris, Knowledge Based Systems, Inc., USA; Bran
ham,Paul A., Knowledge Based Systems, Inc., USA; Krishnamukasthik, Knowledge Based Systems, Inc., USA; Alcorn,
William P, Jr, Knowledge Base8ystems, Inc., USA; Robbins, Andrew Rnowledge Based Systems, Inc., USA;, Ren-Jye,
KnowledgeBased Systems, Inc., USA; Sep. 16, 1997; 36p; In English
Contract(s)/Grant(s): NAS1-20593
Report No.(s): NASA/CR-97-205852; NAS 1.26:205852; BAS/PROGRESS/972501-1; No Copyrightjall: CASI; A03,
Hardcopy; A01, Microfiche

Thegoal of this project is to achieve a validated Genevation Pilot Advisor and fiaining System (GARTS) engineering
prototype,mplemented according to commercial software standards and Fediat@®Administration (RA) issues of certifi
cation. Phase 2 builds on progress during Phase 1, which exceeded proposed objectives. The basic technology has been transferr
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from previous NASA researdfi989 to 1994). W anticipate a commercially licensable prototype, validated by pilots in a flight
simulatorand in a light twin-engine research aircraft f&Fcertification, by January 1998.

Derived from text

Pilot Training; Prototypes; Computer Programs; General Aviation Aircraft; Research Aircraft; Flight Simulators; Systems
Engineering

19970034933Armstrong Lah. Wright-Patterson AFB, OH USA
Burn Hazard in Air craft Fir es
Knox, FE S., lll, Armstrong Lab., USA; Billotte, Bill, \WWght Lab., USA; Ringhand, Stacwright Lab., USA; Sep. 1997; 10p;
In English; Also announced as 19970034906; Copyrighiv®d; Avail: CASI; A02, Hardcopy; A03, Microfiche

Anyonewho has seen a bupatient knows that burns are very traumatic, even life threatening, and often require more medical
carethan any other trauma. Moreoytire physical trauma is just the start; in maages it is followed by psychological trauma.
The psychological trauma can last a lifetime, daily reinforced by the disfigurement which often accompanies severe burns. Burn
traumateams now recognize this and employ psychological specialists who start therapy right alongmétthica&physical
therapy. All this extensive care costs a great deal of money. For all concerned, the best course is to prevent fires through gooc
designpractice. For example, the US Army was able to cut the incidence of burn injuries in survivable crashes to nearly zero by
equippingits helicopters with crashworthy fuel systems and having its aviators wear protective flight suits. Part of the justification
for that retrofit program walsased on the cost of treating burned aviators and training their replacements. The retrofit program
turned out to be both the humanitarian and cdsttfe thing to do. Part of calculating the cost/benefit of proposed fire safety
measuress to be able to assess burn hazsitth some accuracyor example, one protective device worn by toslayilitary pilots
is their fire retardant flight ensemble. Historically these uniforms were tested in several ways. First, basic simple flammability
tests showed which fabrics might be good candidates. The next step was to assess burn protective capability of various fabrics
and fabric constructions. This protective capability was assessed by passing ensembles through fuel fires in an outdoor fire pit
or by testing fabrics using pigs as aviator surrogates or by using heat flux sensors to measure heat transmitted ¢msemgblthe
and therusingmath models to predict the burn damage. The purpose of this paper is to focus on the burn prediction moeel, BURN
SIM, and discuss its applicatida the study of fire/thermal sources in aviation. The model was originally developed to replace
theuse of pigs in testing protective fabrics, but subsequaatybeen applied to other cases such as side-by-side ejection seats,
live fire testing and aerothermal heating during high MACH escape. Each of these applications will be discussed after presenting
theburn model in some detail.
Derived from text
Aircraft Safety; Burns (Injuries); Fas; Flame Retalants; Flammability; Mathematical Models; Safety Devices; Flight Cloth
ing; Fire Prevention

199700349350klahoma Uniy School of Industrial Engineerinlorman, OK USA
Useof Object Oriented Programming to Simulate Human Behavior in Emergency Evacuation of an Agraft's Passenger
Cabin
Court, Mary C., Oklahoma Univ., USA; Marcus, Jeffrey H., Civil Aeromedical Inst., USA; Sep. 1997; 8p; In English; Also
announceas 19970034906; Copyrightdived; Avail: CASI; A02, Hardcopy; A03, Microfiche

The paper presents an object-oriented framework to model human behavior under both certification andeaaciasitns.
The framework opens up a new area of analysis by proposing a paradigm for predicting human. ighigeiooriented program
ming lends itself to the modeling of complex systems by supporting a one-to-one correspondence with the physical world, and
thus,eases the burden of model validation. Easing model validation is of particular importance when the realeystem’
mentis hazardous, and performing tests on the real-system is either impossible or not repeatable.
Author
Evacuating(Transportation); Emeagencies; Human Behavior; Passengerschift Safety; Passenger Anaft; Object-Oriented
Programming;Mathematical Models; Safety Factors; Complex Systems

19970034936Cranfield Univ, Dept. of Applied PsychologBedford, UK
Passenger Potection and Behaviour
Muir, H. C., Cranfield Uniy UK; Cobbett, A., CranfieltUniv., UK; Sep. 1997; 6p; In English; Also announced as 19970034906;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A03, Microfiche

The world-wide accident statistics indicate that the number of accidents has decreased over the last two decades. Unfortu
nately,the dramaticeduction in the overall accident rate was accompanied by a less dramatic reduction in the fatality rate of those
onboardan aircraft which isnvolved in an accident. Nevertheless, recent analyses conducted BAthave indicated that fire

29



hasbecome less of a risk; in survivable accidents. In the early 198Bsatfributed 40 percent of fatalities in survivable accidents

to fire effects. A review of US airline accidents that occurred between 1985 and 1991 showed that approximately 10 percent of
fatalitieswere related to fire. Whilgto two accidents can be the same, it is possible to learn from the similaritieSfewshdé
betweerthe cause of the accidents, their location, and the environmental condition present, the types of passengers onboard anc
their responseto the emeagency There are a great many questions which as yet we are not able to answer about the behaviour
of people in emgencies, including the important questiondfy in some accidents the passengers evacuate in an orderly manner

and in other accidents the behaviour is disorderly. This paper discusses an evacuation technique that has a potential to provid
both the behavioural and statistical data required for assessment of design options or safety procedures for use in emergenc
evacuations.

Derivedfrom text

Passengers; Human Behavior; Evacuatingp(iBportation); Aicraft Safety; Flight Cews

19970034937Greenwich Uniy Fire Safety Engineering Groupondon, UK
The Role of Evacuation Modelling in the Development of Safer Air favel
GaleaE. R., Greenwich UniyUK; Owen, M., Greenwich UniyUK; Lawrence, P Greenwich Uniy UK; Sep. 1997; 14p; In
English;Also announced as 19970034906; Copyrighiwad; Avail: CASI; A03, Hardcopy; A03, Microfiche

Computerbased mathematical models describing the aircraft evacuation process have a vital role to play in the design and
developmenbf safer aircraft, in the implementation of safer and more rigarersication criteria and in post mortuum accident
investigation. As the risk of personal injury and costs involved in performigg-Erale evacuation experimefasthe next gen
erationUltra High Capacity Aircraft (UHCA) are expected to be high, the development and use @vhaesation modeling tools
maybecome essential if these aircraft are to prove a viable réalttyis paper the capabilities and limitations of theEIODUS
evacuatiommodel are described. Its successful application to the prediction of a recent certification trial, prior to the actual trial
taking place, is described. Also described is a newly defined parameter known as OPS which can be used as a measure of evacue
tion trial optimality Finally, the data requirements of aircraft evacuation models is discussed along with several projects currently
underwayat the University of (Greenwich designed to obtain this data. Incindéés discussion is a description of the AASK
- Aircraft Accident Statistics and Knowledge - data base which contains detailed information from aircraft accident survivors.
Author
Mathematical Models; Evacuatingr@ihsportation); Aicraft Design; Aicraft Safety; Aicraft Accidents; Air Tansportation
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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.

19970035090United Technologies CorpEast Hartford, CT USA
Actuator Feasibility Study for Active Control of Ducted Axial Fan Noise Final Report
Simonich, John C., Unitede€hnologies Corp., USA; Dec. 1994; 134p; In English
Contract(s)/Grant(s): NAS3-26618TRP 538-03-1
Report No.(s): NASA-CR-195412; E-9298; NAS 1.26:195412; No Copyrightil: ACASI; A07, Hardcopy; A02, Microfiche

A feasibility study was performed to investigate actuator technology which is relevant for a particular application of active
noisecontrol for gas turbine stator vanes. This study investigated mdagedif classes of actuators and ranked them on the order
of applicability The most dficult requirements the actuators had to meet were high frequency respayesenglitude deflec
tions,and a thin profile. Based on this assessment, piezoelectric type actuators were selected aapbeomiate actuator class.
Specifically, Rainbows (a new class of high performance piezoelectric actuators), and unimorphs (a ceramic/metal composite)
appearedbest suited to the requirements. A benchtop experimental study was conducted. The performance of a véeietgtof dif
actuatorsvas examined, including high polymer films, flextensional actuators, miniature speakers, unimorphs, and Rainbows.
Thedisplacement/frequency response and phase characteristics of the actuators were measured. Physical limitations of actuato
operationwere also examined. This report includes the first known, high displacement, dynamic data obtained for Rainbow actua
tors. A new "hard” ceramic Rainbow actuator which does not appear to be limited in operation by self heating as "soft” ceramic
Rainbowswas designed, constructed and tested. The study concludes that a suitable actuator for active noise control in gas turbine
enginescan be achieved with state of the art materials and processing.
Author
ActiveContmol; Actuators; Noise Reduction; Piezoelectricity; Fabrication; Cermets; Gabkifies; Stators; &es; Aeodynamic
Noise
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