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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 6
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 9

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

05 Aircraft Design, T esting and Performance 11
Includes aircraft simulation technology.

06 Aircraft Instrumentation 15
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 16

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 19
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 22

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

10 Astronautics 23

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 24
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 25
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 34
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 34
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 39
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 40.

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 41.
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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19970026150Advisory Group for Aerospace Research and Developriréight \ehicle Integration PaneNeuilly-SurSeine,
France
Helicopter/Weapon System Integration L'integration des systemes d’armes des helicopteres
Jul. 1997; 184p; In English, 19-20 May 1997, Winchester, Athens, UK, Greece; Also announced as 19970026151 through
19970026159
ReportNo.(s): AGARD-LS-209; ISBN-92-836-1055-5; Copyrightied; Avail: CASI; A09, Hardcopy; A02, Microfiche

This publication includes the papers presented in a NATO Advisory Group for Aerospace Research and Development
(AGARD) Lecture Series. This Lecture Series considered the problems of integrating externally mounted weapons on helicopters.
Thefocus is on aeromechanical and structural aspects, with additional discussion on operational issues. It addresses new aspec
in the field of helicopter/weapon system integration; it places a strong emphdbislessons learned from recent experiences
in actual development programs. The publication includes case histories of weapons integration on the AH-64 Apache, the
RAH-66 Comanche, the EH-101, and thigdr.
Author
Helicopters; Systems Integrationg@dpon Systems

19970026151Deutsche Forschungsanstalt fuer Luft- und Raumfatst. fuer FlugmechanjBrunswick, Germany
Overview
Gmelin,Bernd L., Deutscle Forschungsanstafuer Luft- und Raumfahrt Germany Helicopter/Weapin System Integration;
Jul.1997;6p; In Englisht Also announce & 19970026150Copyright Waived Avail: CASI; A02, Hardcopy A02, Microfiche
The helicopter is fast approachighalf century of service as a weapon system. From humble beginnings @ttekNAf
2, largely in the roles of observation platforms and search and rescue vehicles, rotorcraft have evolved to a principal in the modern
battle scenario. In the war at sea, the helicopter forms an integral part of a task force capable of launching devasting firepower
atsurface and subsurfacegdats. In the airlanfattle, technology has made the helicopter into a tank,Kkiltep transport and
night observation platform. Finallyn the mosunlikely arena, aito-air combat, modern weaponry has shown the helicopter to
be effective against even high performance tactical aircraft.
Derived from text
Helicopters; Combat; Wapon Systems; Rotaryinly Aircraft

19970026221Defence Science an@dhnology Oganisation Airframes and Engines Dj\Canberra, Australia
F-111C Lower Wing Skin Bonded Composite Repair Substantiation dsting
Boykett,R., Defence Science anédhnology Oganisation, Australia; ker, K., Defence Science aneédhnologyOrganisa-
tion, Australia; Nov 1996; 80p; In English
ReportNo.(s): AD-A324095; DSD-TR-0480; DODA-AR-010-10; No Copyright; Aail: CASI; A05, Hardcopy; A01Micro-
fiche
Experimental testing was undertaken to verify a bonded composite repair to a crack in the primary structuiéd Gfar--1
craftof the Royal Australian Air Force. The flight safety was compromised by a crack in the lower wing skin reducing the structure
residualstrength below the Design Limit levelw® levels of representative specimens were designed to incorporatertpkex
local geometry in the lower wing skin. They were tested in several configurations (ambient, high and low temperature) under static
andcyclic loads with, and without, repaired cracks. Extensive strain survey data was obtained for both types of specimens and
their static residual strength was shown to be restored negiaér Cyclic loading tests of specimens with the repair also demon



stratedgood durability and damage tolerance, with crack growth data providing a recommended inspection intenaalriorg
aircraft

DTIC

Aircraft Maintenance; \Wigs; Crack Popagation; F-11 Aircraft; Composite Materials; Bonding; ResidualeStgth

02
AERODYNAMICS

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

19970026070Army Natick Research and Development Commandl USA
Predictive Model of a Parachute Retraction Soft Landing Systentinal Report Apr. - Sep. 1995
Krainski, Walter J., Jr Army Natick Research and Development Command, USA;¥9%7; 58p; In English
Report No.(s): AD-A324641; NNCK/TR-97/014; No Copyright; ®ail: CASI; A04, Hardcopy; A01, Microfiche

TheU.S. Army Soldier Systems Commasdlatick Research, Development dithineering Center (NRDEC) is currently
examining a novel concept for reducing the impact shock sustained by airdropped payloads upon ground impact A device, called
a parachute retractois placed between the payload and parachute conflypemte and when activated, accelerates the parachute
andpayload toward each other; slowing the payload prior to ground impact. The goal is to eliminate the cushioning material cur
rently placedunder airdrop loads, providing a roll-on/rolf¢RO/RO) capability The retractor concept consists of a pneumatical
ly driven piston/cylinder mechanism connected by cables to upper and lower pulley blocks to increase the system’s overall
mechanicabdvantage. Full scale testing of payload/retractor combinations is considered impractical, given the varied weights
of military cago presently airdropped and the multitude of retractor configurations possible. The need for a computational tool
to determine the activation height and to optimize system design parameters, therefore, was recognized early on in the exploratory
development ébrt. This report describes a predictive model, developed in response to that need, which couples a simplified para
chutemodel to a model of the retractor mechanism. This model is able to prediobtioa of the piston, payload and parachute
confluence point, as well as the forces generated during retraction. This report first reviews the model’s underlying theory and
method of coupling. Computer program predictions are then compared to behavior observed in an experiment conducted on a
instrumentegprototype retractor device atidtin Marine Corps Air Station, Santa Ana, CA in April 1994.
DTIC
Airdrops; Soft Landing; Performanced®iction; Computerized Simulation; Parachute Descent; Mechanical Devices

19970026087NASA Dryden Flight Research Centedwards, CA USA
Dynamic Ground Effect for a Cranked Arrow Wing Airplane
Curry, Robert E., NASA Dryden Flight Resear€entey USA; Aug. 1997; 20p; In English; Atmospheric Flight Mechanits13
Aug. 1997, New Orleans, LA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 539-31-24
ReportNo.(s): NASA-TM-4799; NAS 1.15:4799; H-2177; AIAA Paper 97-3649; No CopyrighdjlACASI; A03, Hardcopy;
AO01, Microfiche

Flight-determinedyround efflect characteristics for an F-16XL airplane are presented and correlated with wind tunnel predic
tions and similar flight results from other aircraft. Maneuvers were conducted at a variety of flightpath angles. Conventional
groundeffect flight test methods were used, with the exception that space positioning data were obtained udiegthizaldif
globalpositioning system (DGPS). Accuracy of the DGPS was similar to that of optical tracking methods, but it was operationally
more attractive. The dynamic flight determined lift and drag coefficient increments were measurably lower than steady-state
wind-tunnelpredictions. This relationship is consisteiith the results of other aircraft for which similar data are availalénds
in the flight measured lift increments caused by groufeteés a function of flightpath angle were evident but weakly correlated.
An engineering model of dynamic ground effect was developed based on linear aerodynamic theory and super-positioning of
flows. This model was applied to the F-16XL data set and to previously published data for an F-15 airplane. In both cases, the
modelprovided an engineering estimate of the ratio between the steady-state and dynamic data sets.
Author
Aerodynamic Characteristics; Aedynamics; F-15 Aaraft; F-16 Aircraft; Flight Tests; Supersonicransports



19970026180Carnegie-Mellon Uniy Dept. of Mechanical EngineerinBittsbugh, ;A USA

Numerical Study of Boundary-Layer in Aerodynamics Final Report 1 Jan. 1994 - 31 Dec. 1996

Shih, Tom I-R, Carnegie-Mellon Uniy USA,; Jul. 21, 1997; 52p; In English

Contract(s)/Grant(s): NCC2-845

Report No.(s): NASA-CR-205075; NAS 1.26:205075; No CopyrighigiACASI; A04, Hardcopy; A01, Microfiche
Theaccomplishments made in the following three tasks are described: (1) The first task was to study shock-wave boundary-

layer interactions with bleed - this study is relevant to boundary-layer control in external and mixed-compression inlets of super

sonicaircraft; (2) The second task was to test RAAKE, a code developed for computing turbulence quantities; and (3) The third

taskwas to compute flow around the Ames ER-2 aircraft that has been retrofitted with containers over its wings and fuselage. The

appendiceiclude two reports submitted to AIAA for publication.

Derived from text

Boundary Layer Flow; Boundary Layer CooitrComputational Fluid Dynamics; Computerdgrams; Aeodynamics

19970026365Advisory Group for Aerospace Research and Development, Fluid Dynamics IRemié/-SurSeine, France

Capsule Aeothermodynamics L'Aerothermodynamique des Capsules

CapsuleAerothermodynamics; May 1995; 296p; In English, 20-22. 1885, Rhode-Saint-Genese, Belgium; Also announced

as19970026366 through 19970026379

Report No.(s): AGARD-R-808; ISBN-92-836-1053-9; CopyrighaiVéd; Avail: CASI; A13, Hardcopy; A03, Microfiche
Lecturenotes for the AGARD Fluid Dynamics Panel (FDP) Special Course on 'Capsule Aerothermodynamics’ have been

assembledh thisreport. Aerodynamic design aspects related to planetary probe and capsule configurations are covered, as well

ascritical phenomenaccurring during the diérent regimes of flight. The impact of real gas and rarefaction on capsule aerother

modynamicsand inparticular on forebody and wake flpis addressed. The material assembled in this report was prepared under

the combined sponsorship of the AGARD Fluid Dynamics Panel, the Consultant and Exchange Program of AGARD, and the von

Karmanlnstitute (VKI) for Fluid Dynamics.

Author

Aerothermodynamic$ieat Tansfer; Space Ribes; Hypersonic Flow; Spa&apsules; Aexdynamics; Lectws; Raefied Gas

Dynamics;Rarfaction

19970026366European Space Agencituropean Space Research aadihology CenteESTEG Aerothermodynamic Sec
tion, Noordwijk, Netherlands
Capsule Aeothermodynamics: Missions, Critical Issues Overview and Course Roadmap
Muylaert,Jean, European Space Agen&uropean Space Research aadhhology CenteESTEC, Netherlands; Capsule Aero
thermodynamics; May 1995; 24p; In English; Also announced as 19970026365; Copyaigit \Wvail: CASI; A03, Hardcopy;
A03, Microfiche

At present, on a world scale, fdifent capsules and penetrators are being considered for planetary entry su¢tuggehs
probeto Titan, the Intermarsnet to Mars, and the Mercury orbiter probernoad/ In addition conceptual studies for earth reentry
arein progress for crew transport vehicles. Their geometries vary from low tifiag ratio Apollo type to more advanced and
complex bent biconic high lift to drag configurations. Because of the renewed interest in Capsule Aerothermodynamics, this
courses oganized to stimulate research in this field for young engineers as well as to update expertise for more experienced aero
dynamicistsThe course will cover all aerodynamic design aspects related to planetary probe and capsule confiGuitatains.
phenomenaccurring during the diérent regimes of flight from the rarefied through the hypersonic, supersonic, traasdnic
subsoniqortions of flight will be reviewed. The impact of real gas and rarefaction on capsule aerothermodynamics and in particu
lar on forebody and wake flows will be addressedaddition present day computational and experimental capabilities to assess
radiation,blackout, ablation and the characterization of the dynamic derivatives will be discussed.
Author
Aerodynamic Configurations; Aerothermodynamics; Hypersonics; Real Gases; Rarefaction; Space Capsules; Interplanetary
Spacecraftforebodies; Aavdynamics; Spacecraft Design

19970026370NASA Langley Research Centétampton, YA USA
Rarefied Flows of Planetary Entry Capsules
Moss,James N., NASA LangleResearch CentedSA; May 1995; 34p; In English; Also announced as 19970026365; Copyright
Waived;Avail: CASI; A03, Hardcopy; A03, Microfiche

The impact of rarefaction on entoapsulesand spacecraft aerothermodynamics is emphasized for various aeroassist mis
sions.The capability of the direct simulation Monte Carlo (DSMC) method to simulate such flows is demonstrated through exam



plesof validation studies and applications. Several space flight projects and ground-based experiments are reviewed for which
rarefactioneffects have significant ffct on spacecraft performance or experimental measurements. This review clearly demon
strateghe significant role that the DSMC method plays in characterizing such flows.

Author

Computerized Simulation; Computational Fluid Dynamics; Atmospheric Entry; Monte Carlo Method; Aerothermodynamics;
AeroassistRarfied Gas Dynamics; Space Capsules; Hypersonic FlowefRetion; Interplanetary Spacecraft

19970026371NASA Ames Research Centéoffett Field, CA USA
Real Gas: CFD Pediction Methodology Flow Physics for Entry Capsule Mission Scenarios
Deiwert,Geoge S., NASA Ames Research CentdBA; May 1995; 10p; In English; Also announced as 19970026365 Copy
right Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

Missionand concept studies for space exploration are described for the purpose of identifying flow physics for entry capsule
missionscenarios. These studies are a necessary precursor to the development and application of CFD prediction methodology
for capsule aerothermodynamics. The scope of missions considered includes manned and unmanned cislunar missions, mission
to the minor planets, and missions to the major planets and other celestial objects in the solar system.
Author
Aerothermodynamics; Real Gases; Computational Fluid Dynamics; Space Capsules; Space Exploration; Prediction Analysis
TechniquesAtmospheric Entry; Interplanetary Spacecraft; Spacecraft Design; Interplanetary Flight

19970026372NASA Ames Research Centéoffett Field, CA USA
Data Base for CFD \alidation
Deiwert,Geoge S., NASA Ames Research CentgBA; May 1995; 16p; In English; Also announced as 19970026365 Copy
right Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

Theflow behind the shock wave formed around objects which fly at hypervelocity behdeesndiy from that of a perfect
gas.Molecules become vibrationally excited, dissociated, and ionized. The hot gas may emit or absorb radiation. When the atoms
producedby dissociation reach the wall surface, chemical reactions, including recombination, maylee¢hermochemical
phenomenaf vibration, dissociation, ionization, surface chemical reaction, and radiation are referred to commimyhiytes
peraturereal-gas phenomena. The phenomena cause changes in the dynamic behavior of the flow and the surface pressure an
heattransfer distributioraround the object. The character of a real gas is described by the internal degrees of freedom and state
of constituent molecules; nitrogen and oxygen faridie internal engy states, rotation, vibration and electronic, of the mole
culesare excited and, in the limit, the molecular bonds are exceeded and the gas dissociated into atomic ané)mosiistit
uents.The process of engy transfer causing excitation, dissociation and recombination is a rate process controlled by particle
collisions. Binary, two-body, collisions are sufficient to cause internal excitation, dissociation and ionization while three-body
collisionsare required to recombine the particles into molecular constituents. If the rateggftemesfer are fast with respect
to the local fluid dynamic time scale the gas imnpearly in, equilibrium. If the engy transfer rates are very slow the gas can
bedescribed as frozen. In all other instances, wherein any of thgyemnathange rates are comparable to the local fluid time scale,
thegas will be thermally or chemically reacting and out of equilibrium. Real gas thermochemical nonequilibrium paoeesses
important in the determination of aerodynamic heating; both convective (including wall catdddts)ednd radiative heating.
to illustrate this we consider the hypervelocity flow over aflifofly typical of an atmospheric entry vehicle or an aerospace trans
fer vehicle (ASTV). The qualitative aspects of a hypersonic flow field over &limdfy are discussed in two parts, forebody and
afterbody,with attention to which particular physicafeftsmust be included in an analysis. This will indicate what type of nu
mericalmodeling will be adequate in each region of the flawluff forebody flow field is dominated by the presence of the strong
bow shock wave and the consequent heating, and chemical reaction of the gas. At high altitude hypersonic flight conditions the
thermalexcitation and chemical reaction of the gas occur slowly enough #igmificant portion of the flow field is in a state
of thermochemical nonequilibrium. A second importafecdfis the presence of the thick boundary layer along the forebody sur
face.In this region there are & thermal and chemical species gradients due to the interaction of the gas with the wall. Also at
high altitudes the shock wave and the boundary layr become so thick that they meyin this case the entire shock layer is
dominatedby viscous décts.
Author
AerodynamidHeating; Aeospace ¥hicles; Afterbodies; Atmospheric Entry; Bluff Bodibsta Bases; Engy Transfer; Flight
Conditions;Forebodies; Heat rAnsfer; High Emperatue Gases; Hypersonic Flight; Internal Erggr Shock \&ves; Computa
tional Fluid Dynamics



19970026373AerospatialeDept. Aerodynamique and Electromagnetisbres Mureaux, France
Blunt Bodies Dynamic Derivatives
Baillion, M., Aerospatiale, France; May 1995; 28p; In English; Also announced as 19970026365; Copyright Waived; Avail:
CASI; A03, Hardcopy; A03, Microfiche

Thisdocument addresses therodynamic damping cdigients of capsules and planetary entry probes. First, the general item
of dynamic codfcients will be described, and the specificity offardrag, blunted shapes will be described. A tentatiserip
tion of the dynamic instability of the capsule type shapes will be shown. This dynamic instability has strong consequences at sys
temlevel, in the frame of the development phase of both capsules and planetary entry probes, which will then be depicted. The
determinatiorof the dynamic coétients will be addressed, both by theoretical and experimental ways. FihaljlUYGENS
entrymodule case will be detailed.
Author
Atmospheric Entry; Space Capsules; Space Probes; Blunt Bodies; Aerodynamic Coefficients; Dynamic Stability; Oscillation
Dampers;Hypersonic \kes; Unconwlled Reentry (Spacecraft); Dynamic Canttr

19970026374AerospatialeDept. Aerodynamique and Electromagnetistress Mureaux, France
Radiative Heat Flux: Theoretical and Experimental Predictions for Titan Entry Pr obe
Baillion, M., Aerospatiale, France; Taquin, G., Aerospatiale, France; May 1995; 30p; In English; Also announced as
19970026365Copyright Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

This document presents the rationale of radiative heat flux predictions which were performed in the frame of the HUYGENS
probeproject. Due to the particular nature of AN atmosphere. associated to the entry velocityhefprobe, the radiative heat
flux is almost half of the total heat flux. In the thermal protection design process, accurate radiative heat flux calculatiors are need
edin order to design a secured environmenbifapoard experiments, while mass penalties of thermal protection must be avoided.
This document describes the theoretical and experimental investigations of the rduiatiflaxes which were performed in the
frameof the HUYGENS program.
Author
Huygens Probe; Titan; Heat Flux; Aerodynamic Heating; Aerothermodynamics; Radiative Heat Transfer; Hypersonic Flow;
Forebodies;Shock Layers; Atmospheric Entry; Thermabfection

19970026379AerospatialeDept. Aerodynamique and Electromagnetistress Mureaux, France
Aerothermodynamic Requirements and Design of the Huygens Bbe
Baillion, M., Aerospatiale, France; May 1995; 28p; In English; Also announced as 19970026365; Copyright Waived; Avail:
CASI; A03, Hardcopy; A03, Microfiche

This paper presents the relationship between the main system requirements of the HUYGENS probe, derived either from mis
sion analysis or from experiment related requirements, to the aerodynamics and aerothermodynamics studies. The first part of
thedocument will present the main mission and experiment related requirements, as they are expressed at the very beginning o
the project, and which are derived from the specificity of the mission, without any direct link with aerothermodynamics: The gen
eralsystem requirements of the HUYGENS probe, are the ones which are expressed by the customer ESA towards the industrial
prime contractor Aerospatiale Space & Defense, and which correspond to the elementary requirements of feasibility- of the mis
sion,in terms of general objective: reach AN, survive a 7 years cruise in deep space, survive to the hypersonic entnAl TIT
atmosphereThe secongart will show how these very general requirements are translated in terms of aerothermodynamics re
guirementsThe third part will show how these aerothermodynamics requirements are implemegeadral aerothermodynam
ics studies and test plan, which has been actually performed in the frame of the HUY@E#E The choice of the shapes, the
ComputationaFluid Dynamics (CFD) and test plan, the related CFD and wind tunnel specificity ficultiés are addressed.
Theneed for characterisation of the convective and radiative heat fluxes in an unknown environment is shown. Finally very specif
ic items like contamination and spin device are addressed.
Author
Aerothermodynamics;onvective Heatréinsfer; Huygens Rrbe; Hypersonics; Computational Fluid Dynamics; Adynamics;
Aerodynamideating; Hypersonic Reentry

19970026595NASA Ames Research Centdfoffett Field, CA USA

System and Method for Modeling the Flow Performance Featas of an Object

JorgensenCharles, InventgiNASA Ames Research Cent&fSA; Ross, James, InventdfASA Ames Research Cent&ISA;

Jul. 15, 1997; 14p; In English

Patent Info.: Filed 19 May 1995; NASA-Case-ARC-14008-1; US-Patent-5,649,064; US-Patent-Appl-SN-446071; No Copy-



right; Avail: US Patent andrademark Cffce, HardcopyMicrofiche

Themethod and apparatus includes a neural network for generating a model of an object in a wind tunnel from performance
dataon the object. The network is trained from test input signals (e.g., leading edge flap position, trailing edge flap position, angle
of attack, and other geometric configurations, and power settings) and test output signals (e.g., lift, drag, pitching moment, or other
performancdeatures). In one embodiment, the neural network training method employs a modified Lg\hatmprardt opti
mizationtechnique. The model can be generated 'real time’ as wind tunnel testing proceeds. Once trained, the model is used to
estimateperformance features associated with the aircraft given geometric configuration and/or power setting input.-The inven
tion can also be applied in other similar static flow modeling applications in aerodynamics, hydrodynamics, fluid dgndmics,
othersuch disciplines. For example, the static testing of cars, sails, and foils, propellers, keels, rudders, turbines, fins, and the like,
in a wind tunnel, water trough, or other flowing medium.
Official Gazzette of the U.S. Patent anddemark
Neural Nets; Wid Tunnel Bsts; Real Time Operation; Models; Adynamics; Performance @diction

19970026878Virginia Polytechnic Inst. and State Uniept. of Mechanical Engineeringlacksbug, VA USA
Aerodynamic Shape Sensitivity Analysis and Design Optimization of Complex Configurations Using Unstructed Grids
Taylor, Arthur C., Ill, Old Dominion Uniy, USA; Newman, James C., llljiginia Polytechnic Inst. and State UniUSA; Barn
well, RichardW., Virginia Polytechnic Inst. and State URiWSA; Jun. 25, 1997; 12p; In English; 15th; Applied Aerodynamics,
23-25Jun. 1997, Atlanta, GA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NAG1-1265; N&IL247
Report No.(s): NASA-CR-204767; NAS 1.26:204767; AIAA Paper 97-2275; Copyright Waived (NASA); Avail: CASI; A03,
Hardcopy;A01, Microfiche

A three-dimensional unstructured grid approach to aerodynamic shape sensitivity analysis and design optimizedion has
developedand is extended to model geometrically complex configuratitms advantage of unstructured grids (when compared
with a structured-grid approach) is their inherent ability to discretize irregularly shaped domains with dieiateryedind less
effort. Hence, this approach is ideally suited geometrically complex configurations of practical interest. In this work the Ronlin
ear Euler equations are solved using an upwind, cell-centered, finite-volume stheunfiscrete, linearized systems which result
from this scheme are solved iteratively by a preconditioned conjugate-gradient-like algorithm known as GMRES for the two-di
mensionagjeometry and a Gauss-Seidel algorithm for the three-dimensional; similar procedures are used tcesclymizay
ing linear aerodynamic sensitivity equations in incremental iterative form. As shown, this particular form of the sensitivity
equationmakes lage-scale gradient-based aerodynamic optimization possible by taking advantage of migcienyrabthods
to construct exact Jacobian matrix-vegbooducts. Simple parameterization techniques are utilized for demonstrative purposes.
Once the surface has been deformed, the unstructured grid is adapted by considering the mesh as a system of interconnecte
springs. Grid sensitivities are obtained by differentiating the surface parameterization and the grid adaptation algorithms with
ADIFOR (which is an advanced automaticfdientiation software tool). to demonstrate the ability of this procedure to analyze
anddesign complex configuratiord practical interest, the sensitivity analysis and shape optimization has been performed for
a two-dimensional high-lift multielement airfoil and for a three-dimensional Boeing 747-200 aircratft.
Author
Parameterization; Optimization; Finite Volume Method; Differential Equations; Conjugate Gradient Method; Aerodynamic
Configurations;Boeing 747 Aicraft

03
AIR TRANSPORTATION AND SAFETY

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

19970026154Westland Helicopters LtdYeovil, UK
Store Separation
McBeath,J. R. B., Véstland Helicopters Ltd., UK; Jul. 1997; 20p; In English; Also announced as 19970026150; Copgiight W
ved; Avail: CASI; A03, Hardcopy; A02, Microfiche
The safe separation of a store fr@amy aircraft represents potentially the most hazardous phase of the store release process.
The paper examines in turn the various mechanical and aerodynamic influences that come into play during store separation, re



viewsthe requirements imposed by national standards, and expmsesiodeling and instrumentation techniques have advanced
to benefit programs that include verification of safe store separation.

Derived from text

Helicopters; Military Helicopters; Rotary Wg Aircraft; External Stoe Separation; Flight Characteristics

19970026193Federal Aiation Administration Airport and Aircraft Safety Research abdvelopment Diy Atlantic City, NJ
USA
A Study of the Continued Fire Worthiness of Aircraft Seat Cushion Fire-Blocking Layers Final Report
Ingerson, Doug, Federaliation Administration, USA; Marl997; 30p; In English
Report No.(s): AD-A325356; DOT/FAA/AAR-422; DOT/FAA/AR-95/49; No Copyright; Avail: CASI; A03, Hardcopy; AO1,
Microfiche

The continued fire endurance of fire-blocked aircraft seat cushions after service wear and tear was evaluated based on in-ser
vice examinations performed @ommercial aircraft and sample testing of donated cushions per the oil burner test contained in
Part25, Appendix FPart 2 of the Federalfation Regulations. A total of 176 examinations took place onboard airceafatoate
the condition of the in-service aircraft seats. A comparison was made between the observed conditions of the in-serviee seat cush
ionsand the 38 used seat cushion sets that were donated for this project. The comparison indicateldniaatdhesed aircraft
cushionsets were representative of actual in-service conditions. The donated cushion sets were then evaluated for continued fire
worthinesswith the aircraft cushion oil burner teEight pairs were retained in stock condition and the remaining 30 pairs were
alteredto a 'modified’ test configuration. The test results included the weight loss profile for each cushion set burnt. The test results
indicatedthat there were no significant fire endurance problems with the fire-blocking materials that were composed, of Keviar
Nomex,and/or polybenzimidazole (PBI) components.
DTIC
Aircraft Compartments; Seats; Comeiat Aircraft; Performance @sts; Fies; Airccraft Safety

19970026207Air Weather ServigeAerospace Sciences DiGceott AFB, IL USA
FYI: Icing, No. 38
Larabee, Salinda, Air ¥ather Service, USA; Mat997; 19p; In English
Report No.(s): AD-A324098; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Icing is responsible for numerous aircraft accidents and in-flightgeneres each yeadne drastic exampleas the 1994
commuter aircraft crash in Roselawn, Indiana, which killed 68 people. Icing was directly responsiitarfagedy When ice
formson an aircraft, it distorts the aerodynamic shape of lifting surfaces, resulting in degraded, if not total loss of aircraft control.
Accurateicing forecasts are extremely important to each aircféng FY1 is a refresher on icing and it$eets on aviation, along
with a review of icing analysis and forecasting techniques.
DTIC
Aircraft Accidents; Commuter Airaft; Crashes; Ice Formation; Agraft Contiol; Aircraft Icing; Aendynamic Configurations;
Forecasting

1997002624 3Federal Aviation AdministratigniVilliam J. Hughes &chnical CenterAtlantic City, NJ USA
A Field Evaluation of Data Link Flight Information Services for General Aviation Pilots Final Report
Talotta, Nicholas J., NTI, Inc., USA; Feb. 1997; 72p; In English
Report No.(s): AD-A325338; DOTAA/CT-97/3; No Copyright; &ail: CASI; A04, Hardcopy; A01, Microfiche

Thisreport presents an analysis of results that were obtained from a field evaluation of Data Link Flight Information Services
designedor use by general aviation pilots. The goal of the report is to provide an independent assessment of the field evaluation
basedn an analysis of the formal AGFASF structured evaluation results and on dimigervations made during data collection
sitevisits.
DTIC
Evaluation; Data Links; Information Systems; Flight Characteristics; Data Acquisition

19970026388Defence Research Agen&ystems Integration DepEarnborough, UK
Audio Warnings for Military Air craft
JamessS. H., Defence Research Agent; Jun. 1997; 20p; In English; Also announced as 19970026380; CopyaiNedy
Avail: CASI; A03, Hardcopy; A03, Microfiche
A survey of warning systems currently installed in military aircraft showed that generally they are of poor design. Simply
constructedvarning sounds have been added to aircraft as and when deemed necessary and hence, have been instaled on an ind



vidual basis rather than as an integrated warsgtgAs more and more of these types of sounds are introduced discrimination
will become more ditult and confusions increase. Additionaliige warnings are continuous in nature and presented at too high
avolume which not only causes startle but interferes with communications, resulting in aircrew seeking the audio mute rather than
dealingwith the problem at hand. Consequentfye audio warnings currently in use may prove counterproductive and have flight
safetyimplications. This paper details the research conducted by DRA aimed at providing thiditaily aircraft fleet with a
standardisedylly integrated audio warning suite. to date the work has culminated in the development of a set of design guidelines
anda presentation strategy that not only minimizes the number of warning sounds required in a warning set but that remains flex
ible to allow new warnings to be added without necessarily increasing the number of sounds required. The characteristics for trend
indicatingsounds are also defined and a protocol for their design detailed. Additiamaltyattempt to enhance the number of
audioalerts aircrew can process, manage and respond to accuredBasibility of mapping aircraft threat related warnings
threedimensional space is discussed and future research areas detailed.

Author

Warning Systems; Flight @ws; Wrkloads (Psychophysiology); Audio Equipment; AuditorycBption; Auditory Signals

19970026389MRC Applied Psychology UniCambridge, UK
Extending the Frequency Range of Existing Auditory Vrnings
PattersonR. D., MRCApplied Psychology Unit, UK; Datta, A. J., MRC Applied Psychology Unit, UK; Jun. 1997; 8p; In English;
Also announced as 19970026380; Copyriglatiwtd; Avail: CASI; A02, Hardcopy; A03, Microfiche

This paper discusses two projects involving auditory warnings in military helicopters and fixed-wing aircraft. The first project
reportsmethods to increaghe frequency range of the existing DRA auditory warnings without changing their sound qibality
need toextend the frequency range arose from the requirement for 'out-of-head’ localization of warning sounds. In the second
project, the purpose was to develop a new class of sounds to be used as threat warnings. The aim was to make threat warning
thathad a distinct sound quality as a set but which were, at the same time, separately identifiable.
Author
WarningSystems; Audio Eguencies; Auditory Peeption; Fequency Ranges; Military Helicopters; Fixedngs; Sound.ocal
ization

19970026942Armstrong Lah.Clinical Sciences DiyBrooks AFB, TX USA
A Human Factors Guide for Consultants to USAF Aicraft Mishap Investigations
King, Raymond E., Armstrong LaldJSA; Callister Joseph D., Armstrong Lab., USA; Patterson, John C., Armstrong Lab., USA;
Sipes,Walter E., Armstrong Lab., USA; Apt997; 27p; In English
Report No.(s): AD-A324960; AL/AO-SR-1997-0001; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

This guide is a pragmatic handbook for human factors consultants to Safety Investigation Boards convened to investigate
USA Air Forceaircraft mishaps. It describes the process of being identified to consult to a mishap investigation (safety) board,
methodsof collecting and analyzing data, and suggestiongiferacting efectively with mishap board members. Interviewing
receivesextensive treatment. Readers are givean appendix, a suggested 'crash kit’ to better prepare them tfebtvefcon
sultants.The USAF School of Aerospace Medicine Aircraft Mishap Investigation and Prevention course is outlined in-an appen
dix.
DTIC
HumanFactors Engineering; Aespace Medicine; Adraft Accidents; Crashes; Safety Management; Handbooks

19970027072NASA Ames Research Centdfoffett Field, CA USA

Detecting Tooth Damage in Geagd Drive Trains

Nachtsheim, Philip R., NASA Ames Research Cetd&A; Aug. 1997; 10p; In English

Contract(s)/Grant(s): FOP 519-30-12

ReportNo.(s): NASA-TM-112207; NAS 1.15:12207; A-977138; No Copyright,vail: CASI; A02, Hardcopy; A01, Microfiche
This paper describes a method that was developed to det@ctooth damage that does not require a priori knowledge of

thefrequency characteristic of the fault. The basic idea of the method & finatdamaged teeth will cause transient load fluctua

tionsunlike the normal tooth load fluctuations. The method attempts to measure theierbke lower side bands of the medu

latedsignalcaused by the transient load fluctuations. The method monitors tlyy é@méne frequency interval which excludes

thefrequency of the lowest dominant normal tooth load fluctuation and all frequencies above it. The method reacted significantly

to the tooth fracture damage results documented in the Lewis data sets whicibtaired from tests of the OH-58A transmission



andtests of high contact ratio spiral bevel gears. The method detected gear tooth fimaetufesr of the high contact ratio spiral
bevelgear runs. Published results indicate other detection methods were only able to detect faults for three out of four runs.
Author

Gear Eeth; Gears; Fractues (Materials); Detection; Damage

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

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

19970026109Cincinnati Univ, Dept. of Aerospace Engineering and Engineering MechaiddJSA
Departure Trajectory Synthesis and the Intecept Problem
Bolender, Michael A., Cincinnati Univ., USA; Slater, G. L., Cincinnati Univ., USA; Jul. 07, 1997; 18p; In English; Guidance,
Navigationand Control, 1-13 Aug. 1997, New Orleans, LA, USA; Sponsored by American Inst. of Aeronautics and Astronautics,
USA
Contract(s)/Grant(sNCC2-950; NGT2-52205
ReportNo.(s): NASA-CR-205005; NAS 1.26:205005; Rept-ADC-97-3; AIAA Paper 97-3545; No Copyriggit; B8ASI; A03,
Hardcopy;A01, Microfiche

Two areas of the departure problem in airficafontrol are discussed. The first topic is the generation of climbrajettories
to a fix. The trajectories would be utilized byscheduling algorithm to allocate runways, sequence the proposed departures, and
assigna departure time. The second areeoiscerned with finding horizontal trajectories to geeaircraft from the TRACON
to an open slot in the en-route environment. Solutions are presented for the intercept problem for two cases: (1) the aircraft is travel
ing at the speed of the aircraft in the jetw@y the meging aircraft has to accelerate to reach the spé# aircraft in the en-route
stream An algorithm is given regarding the computation of a solution for the latter case. For the fosatarequations is given
thatallows us to numerically solve for the coordinate where thgensill occur
Author
Trajectories; Air Taffic Contmol; Algorithms; Climbing Flight

19970026238NASA Pasadena @te, CA USA
Global Positioning System Antenna Fixed Height fipod Adapter
Dinardo,Steven J., NASA Pasadendii©#, USA; Smith, Mark A., NASA Pasadenafioé, USA; Mar 25, 1997; 1p; In English;
Continuationof abandoned US-Patent-Appl-SN-265521, filed 21 Jun. 1994
Patent Info.: Filed 24 Jul. 1996; NASA-Case-NPO-18919-2-CU; US-Patent-5,614,918; US-Patent-Appl-SN-686137; US-Pat-
ent-Appl-SN-265521No Copyright; Arail: US Patent andridemark Cfce, HardcopyMicrofiche

An improved Global Positioning em antenna adaptor allows fixed antenna height measurements by removably attaching an
adaptomplate to a conventional surveystripod. Antenna height is controlled by an antenna boom which is a fixed length rod.
Theantenna is attached to one end of the boom. The opposite end of the boom tapers to a point sized to fit into a depression a
the center of survey markers. The boom passes through the hollow center of a universal ball joiist mvbigfted at the center
of the adaptor plate so that the point of the rod can be fixed in the marker’s central depression. The mountains of the ball joint
allow the joint to be moved horizontally in any direction relative to the tripod. When the ball joint is maneohtally the angle
betweerthe boom and the vertical changes because the bgmsition is fixed at its lower end. A spirit level attached to the rod
allows an operator to determine when the boom is plumb. The position of the ball joint is adjusted horizontally until the boom
is plumb. At that time the antenna is positioned exactly over the center of the monument and the elevation of the antenra is precise
ly set by the length of the boom.
Author
Global Positioning Systemripods; Joints (Junctions); Adapters

19970026432Advanced Research Projects Ageniactical Technology Ofice, Arlington, VA USA
Results of Global Positioning System Guidance Package (GGR)chnology Demonstration
Kaspar,B., Air Force Systems Command, Bolling AFB, USA; Aein, J., RAND Corp., USA; Killen, A., Army Missile Command,
USA; Dahlen, N., Litton Guidance and Control Systems, USA; Jun. 1997; 12p; In English; Also announced as 19970026418;
CopyrightWaived; Avail: CASI; A03, Hardcopy; A03, Microfiche

The Advanced Research Projects Agency (ARPA) began a program in May 1983 to demonstrate the necessary solid-state
technologiedo miniaturize fullmilitary precision (P/Y) GPS receivers. Théarginia Slims’ miniature GPS receiver (MGR) pro



gramwas successfully completed in December 1989 with the demonstration of anthdGiRe of a cigarette package. Military
productsderived from the "fginia Slims’ MGR chip set include themahawk Land Attack Missile GPS receiviie Precision
LocationGPS Receiver (PLGR), artide Miniature Airborne GPS Receiver (MAGR), as well as several commercial GPS engines.
Derivedfrom text

Global Positioning System; Miniaturization; Chips (Eleetics); Integrated Ciuits

19970026886Army Research LapAdelphi, MD USA
Correlations between Global Positioning System and U.S. Naval Observatory Master Clockiie Final Report Nov. 1995
- May 1997
Bahder Thomas B., Army Research Lab., USA; Jun. 1997; 35p; In English
Report No.(s): AD-A326252; ARL-TR-1282; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

TheU.S. Naval Observatory Master Clock is usedteer Global Positioning System (GPS) timimeTtransfer data consist
ing of the diference between the Mastelock time and the GPS time were recorded from all satellites in the GPS constellation
overa time period covering 10 October to 12 December 1A%wnurier analysis of these data shows a distinct peak in the Fourier
spectrum, corresponding approximately to a one day period. For a more accurate determination of this period, correlations are
computedbetween successive days of data. An average of 25 correlation functions shows a correlation equal to 0.52 at a delay
time of 23 hr 56 min (which corresponds to twice the average GPS satellite p&hisdyorrelation indicates that GPS time, as
measuredy the U.S. Naval Observatong periodic with respect to the Master Clock, with a period of 23 hr and 56 min. An auto
correlationof a five day segment of data indicates that these correlations persist for four successive days.
DTIC
Global Positioning Systemjniie Signals; Atomic Clocks; Autocetation

19970026944 ockheed Martin Engineering and Sciences Bampton, YA USA
W-Band Free Space Permittivity Measuement Setup for Candidate Radome Materials
Fralick, Dion T, Lockheed Martin Engineering and Sciences Co., USA; Aug. 1997; 12p; In English
Contract(s)/Grant(s): NAS1-96014TRP 522-33-1-04
Report No.(s): NASA-CR-201720; NAS 1.26:201720; No CopyrighigihCASI; A03, Hardcopy; A01, Microfiche

This paper presents a measurement system used for w-band complex permittivity measurements performed in NASA Lang
ley Research Center Electromagnetics Research Branch. The system was used to characterize candidate radome materials for
the passive millimeter wave (PMMW) camera experiment. The PMMW camera is a hew technology sensor, with goals of all-
weatherandings of civilian andnilitary aircraft. The sensor is being developed under a NA&Kology Reinvestment pro
gramwith TRW, McDonnell- Douglas, Honeywell, and Composite Optics, Inc. as participants. The experiment is scheduled to
beflight tested on the Air Force”Speckled Tout’ aircraft in late 1997The camera operates athénd, in a radiometric capacity
andgenerates aimage of the viewable field. Because the camera is a radigrimtesystem is very sensitive to losses. Minimal
transmissioross through theadome at the operating frequen89 GHz, was critical to the success of the experiment. This paper
detailsthe design, set-up, calibration and operation of a free space measurement system developed and used to characterize tt
candidateadome materials for this program.
Author
Permittivity; Frequencies; Millimeter Wes; Radome Materials; Radomes; Radiometers; Eleztgnetism; Calibrating

19970027049Civil Aeromedical Inst.Training and Qganizational Research Labklahoma CityOK USA
Designing Selection &sts for the Future National Airspace System Achitecture Final Report
Broach, Dana, Civil Aeromedical Inst., USA; Aug. 1997; 14p; In English
Report No.(s): DOT/RA-AM-97/19; No Copyright; Arail: CASI; A03, Hardcopy; A01, Microfiche

Empiricaldata describing the mix of human abilities required to operate and maintain the future National Syspame
(NAS) architecture are presently lacking. A research program is proposed to develop the scientificitooliect data to ee
scribeand assess the mix of abilities likely to be required of future Fedegiagh Administration air trdic control specialists,
electronics technicians, and transportation system specialists. The first phase of the proposed research program is to develop
baselineprofile describing the skills, abilities, and knowledge required to use, operate, and maintametheNAS architecture.
The second phase of the program is to develop and apply scientific tools to identify changes in personnel selection requirements
in parallel with air traffic control and maintenance systems development. The third step in the research program is to develop,
validate,anddeliver new personnel selection technologies to reflect the human ability and performance needs of the future NAS
architecture. The research program is designed to provide agency managers with the selection tools needed to manage personn

10



costs,inevitable generational change in the technical workforces, and technological innovation ifi@ganéfol and mainte
nancesystems.

Author

Air Traffic Contmol; Air Traffic Contollers (Personnel); Human Performance; Systems Engineering; Rbsaad Development

19970027096Naval Surface \&tfare CentetWarfare Analysis and Systems Deiahlgren, YA USA
WGS 84 Coordinate \alidation and Improvement for the NIMA and Air Force GPS Tacking Stations Final Report
CunninghamJames, Naval Surfaceaffare CenterUSA, Curtis, \irginia L., Naval Surface @ffare CentetUSA; Nov 1996;
33p;In English
Report No.(s): AD-A326324; NSWCDD/TR-96/201; No Copyrighta& CASI; A03, Hardcopy; A01, Microfiche

Using 10 days of Global Positioning System (GPS) pseudorange and carrier phase data collected in 1995 from 31 stations
and24 Block 2/2A satellites, estimates of GPS clocks, orbits, and tracking station coordinates were generated. The 31 sites con
sistedof the 12 National Imagery and Mapping Agency (NIMA) and Air Fangerational stations, an additional NIMA site at
HollomanAir Force Base, and 18 International GPS Service for Geodynamics (IGS) Rogue receivesrsibéshd NIMA and
Air Force operational sites had their coordinates previously determined using GPS data. The results of this work suggest that the
estimated 10 crgnesigma, per component accuracy indicated for these 10 stations was conservative. Tloeldébebdetic
System1984 (WGS 84) coordinates generated for the 12 NIMA and Air Force operational stations are reported at the 1994.0 and
1997.0epochs. The estimated accuracy of the new coordinates is better than 5 cm, one sigpnggeent. Orbits estimated
usingthe new WGS 84 coordinates agree better thighlGS final combined orbits, derived in the International Earth Rotation
ServiceTerrestrial Reference Frame 1994, than or bits estimated using the old coordinates. The overall rms orbit-URE of the new
orbitsis estimated to be 12 cran improvement of 2 cm rms over the old orbits. Systemafereifces with respect to the IGS
orbitshave been significantly reduced.
DTIC
Global Positioning System; Geodynamics; Geodesy; Earth Rotation; Imagery

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19970026102NASA Langley Research Centétampton, YA USA
Quasi-Static and Dynamic Response Characteristics of F-4 Bias-Ply and Radial-Belted Main Gedreb
Davis, Pamela A., NASA Langley Research Cel&A; Feb. 1997; 44p; In English
Contract(s)/Grant(s): FOP 505-63-10-02
Report No.(s): NASA-TP-3586; NAS 1.60:3586; L-17433; No CopyrighgilACASI; A03, Hardcopy; A01, Microfiche

An investigation was conducted at Langley Research Center to determine the quasi-static and dynamic response characteris
tics of F-4 military fighter 30x1.5-14.5/26PR bias-ply and radial-belted main gear tiies.pfoperties were measured by the
applicationof vertical, lateral, and fore-and-aft loads. Mass moment-of-inertia data were also obtained. The results of the study
includequasi-static load-deflection curves, free-vibration time-history plotsggihass associated withysteresis, sfifiess and
dampingcharacteristics, footprint geometand inertia properties of each type of tire. Théed#nce between bias-ply and radial-
beltedtire construction is given, as well as tidvantages and disadvantages of each tire design. Three simple damping models
representing viscous, structural, and Coulomb friction are presented and compared with the experimentakcdatdu3ibas
discussedontain a summary of test observations.
Author
F-4 Aircraft; Aircraft Tires; Loads (Fazes); Static Characteristics; Moments of Inertia; Dynamic Response; Footprints

19970026152Boeing Sikorsky Joint Program fiaf, Philadelphia, R USA
Performance
Harper,William H., Boeing Sikorsky Joint Program i@k, USA; Jul. 1997; 14p; In English; Also announced 2370026150;
CopyrightWaived; Avail: CASI; A03, Hardcopy; A02, Microfiche

Powermagin is a standard measure of helicopter performanceever in the competitive market place of todpgrfor
mances also an economic measure--gospperate. Engine technology has significantly reduced fuel consumption and advances
in composite technologies hageoduced lightweight structures. External weapons increase an armed helicopters parasite drag
by 40% to 50%. Drag reduction is, therefore, the negelstrcontribution to fuel savings with figure-of-merit and rotor lift/ef
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tive drag ratio improvement the next two important areas. This paper explores the advances made in rotor blade design technolo
giesfollowing the UH-60 and Apache. The performanet@an advanced airfoil rotor design is compared to the UH-60 and other
existinghelicopters to quantify the advancements. The methodology and analytical tools used to predict the perfotineance of
advancedhirfoil rotor is completely described. The resulting rotor system is then used to examine a number of options selected
to reduce the drag contribution of external stores.

Derived from text

Helicopter Performance; Lift Drag Ratio; Rotor Lift; Airfoils

19970026153Deutsche Forschungsanstalt fuer Luft- und Raumfatst. fuer FlugmechanjlBrunswick, Germany
Handling Qualities
Gmelin,Bernd L., Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany; Jul. 1997; 22p; In English; Also announced
as19970026150; Copyright &lived; Avail: CASI; A03, Hardcopy; A02, Microfiche
Themission performance of an armed helicopter duonly depend on its weapon systeeficiency. Other factors like
the helicopter performance and in particular the handling qualities of the overall helicopter/weapon system may significantly af
fect mission performance. Since handling qualities cover a wide range of aspects which sometinfesitire djfiantify it is
usefulto refer to existing standards when defining armed helicopters specifications.
Derived from text
Helicopter Performance; CordHability; Maneuverability; Flight Characteristics; Helicopters

19970026155Eurocopter Deutschland G.m.b,.Hechnical Group TIGERMunich, Germany
Loads, Dynamics/\ibrations, Acoustics
WennekersR., Eurocopter Deutschland G.m.b.H., Germany; Jul. 1997; 40p; In Engshannounced as 19970026150; Gopy
right Waived; Avail: CASI; A03, Hardcopy; A02, Microfiche
Loads,dynamics/vibrations mechanics and acoustics are on one side classical disciplinewnthishte to the integral heli
copterlayout. Howevein the context of weapon system integration they are the key areas where direct interfacing problems may
arisebetween the basic helicopter and e.g. an external weapon store or a sight system.
Derived from text
Helicopters; Helicopter Performancejbration; Systems Integration; Loads (es); Acoustics

19970026157Boeing Sikorsky Joint Program fiak, Philadelphia, R USA
RAH-66 Comanche Case History
Harper,William H., Boeing Sikorsky Joint Program i@k, USA; Jul. 1997; 24p; In English; Also announced 2870026150;
CopyrightWaived; Avail: CASI; A03, Hardcopy; A02, Microfiche

Combat helicopters perform two basic missions: attack and reconnaissance. The mobility, situational awareness, and
firepowerthat combd helicoptes provide ground forces was well demonstratd during the VietnamWar. Operatian Desert
Stom provided a dimpse d modemn nonlinear close mmbat coalition warfare and reinforced the importane o advanced
technologycomba equipment.
Derived from text
Helicopters; Reconnaissance; Combatp@ind Resonance; Military Helicopters

19970026158Westland Helicopters LtdYeovil, UK
EH101
McBeath,J. R. B., Wéstland Helicopters Ltd., UK; Jul. 1997; 14p; In English; Also announced as 19970026150; Coparight W
ved; Avail: CASI; A03, Hardcopy; A02, Microfiche

The EH101 is a family of naval, utility and civil helicopters whose design and development have bémafitéat diferent
requirement®f each of these operating regimes. The paper examines weapon integratio&ldhGhefocusing on the overall
weaponsystem of which the helicopter is a major component. While the details provided are in most instances generic to all naval
EH101 variants, specific details of the Royal Navy’s Merlin HM Mk.1 helicopter are given where appropriate. The paper also
outlinesthe highly complex contractual structures that lie bettiedVerlin HM Mk.1 program. The paper concludes with anhum
berof lessons that should be of advantage to future weapon integration programs.
Derived from text
Helicopters; Helicopter Contil; Helicopter Performance
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19970026159Eurocopter Deutschland G.m.b,Nunich, Germany
TIGER
WennekersR., Eurocopter Deutschland G.m.b.H., Germany; Jul. 1997; 26p; In Engshannounced as 19970026150; Gopy
right Waived; Avail: CASI; A03, Hardcopy; A02, Microfiche

Thedevelopment of the TIGER helicopter/weapon system is a jdort ef equal parts of Germany and France to meet the
requirements for combat support,-&rair protection, escort, reconnaissance and anti-tank helicopter missions in post cold-war
conflict scenarios. From a basic helicopter and avionics system the following versions are derived.
Derived from text
Helicopters; Reconnaissance; Combatjaghics

1997002624 1CSA Engineering, IncPalo Alto, CA USA
Developmentof Preliminary Design Models for Active Aeoelastic Wing Application Final Report Oct. 1994 - Dec. 1996
EastepFrank, CSA Engineering, Inc., USA; Jan. 1997; 134p; In English
Contract(s)/Grant(s): F33615-94-C-3200; AF Proj. 2401
Report No.(s): AD-A325358; WL-TR-97-3019; No Copyrightjafl: CASI; A07, Hardcopy; A02, Microfiche

An investigation of active aeroelastic wing (A technology was initially conducted on a 'beesd’ model of an FIA-18
aircraftfor demonstration of an acceptable roll performance. The beam rod model was verified by comparing the natural frequen
cies to the results obtained by McDonnell-Douglas during a ground vibration test. Further verification of the beam-rod model and
selectedherodynamic representation of the FIA-18 were obtained in fittidies. The beam-rod model was further developed
for active aeroelastic wing technology throwgktudy of control surface blending for the roll performance enhancement of the
FIA-18 with a reduction of wing sfiéning. It is demonstrated that the roll performancthefFIA-18 could be enhanced by incor
poratingAAW concepts in theesign stage of aircraft development It was determined that a finite- element representation of the
built-up wing wasnecessary for the accurate prediction of aeroelastic deformation. A generic built-up fighter wing was considered
to demonstrate preliminary design methods incorporating aeroelastic wing techi@bigyization studies of this aircraft wing
wereconducted utilizing multiple blended control surfaces tectfroll trim.
DTIC
Design Analysis; Rrduct Development; Aeelasticity; Wihgs

19970026337Washington State UnivSchool of Medical and Materials Engineetifglliman, WA USA
LDA Measurements over an Oscillating Rectangular Wig Final Report 1 May 1995 - 31 Dec. 1996
Ramaprian, B. R., Ahington State UnivUSA; Mar 14, 1997; 38p; In English
Contract(s)/Grant(s): DAAH04-95-1-0170
Report No.(s): AD-A325168; ARO-33857.3-EG; No Copyrighta# CASI; A03, Hardcopy; A01, Microfiche

Experimentatesults of measurement of the phase-locked velocity distributions in the three-dimevmiticell region over
thetip region of a rectangular wing oscillating sinusoidally about its quelnterd axis areeported. The tests were conducted
in a low-speed wind tunnel at a Reynolds number of 350,000 and velocity measurements were made using a three-componen
LaserDoppler Anemometer (LDA). The wing was oscillated at a frequency of 1 HZ and an amplitude of 4 degrees about a mean
angleof incidence of 15 degrees. The data indicate that under the conditions tested, there is no massive flosccevengal
anywhereover the tip region. The velocity distributions were however highly distorted from thebasuralary layetike shapes
andexhibited significant hysteresis between the pitch-up and pitch-down parts of the oscillating cycle. There was a small but sig
nificantamount of cross-flow even at the most inboard station measured. The vicinity of the wing tip was characterized by a strong
axial vortex, which originated at a distance of about 30% chord from the leading edge and grew to a size of about 20% chord at
the trailing edge. The extensive set of velocity data have been archived on electronic storage and are available to any intereste
user.
DTIC
LaserDoppler \&locimeters; Anemometerseldcity Distribution; élocity Measuement; Rectangular Mgs; TheeDimension
al Flow; Wind Tunnel Ests

19970026356Defence Science an@dhnology Oganisation Airframes and Engines Div\Canberra, Australia

Finite Element Analysis of an F-11 Lower Wing Skin Fatigue Crack Repair

Callinan,R. J., Defence Science anelchnology Oganisation, Australia; Sanderson, S., Defence Scienceeathdlogy Oga-
nisation,Australia; KeeleyD., Defence Science anédhnology Oganisation, Australia; Jan. 1997; 67p; In English
ReportNo.(s):AD-A324657; DSTO-TN-0067; DODA-AR-009-961; No Copyrightyail: CASI; A04, Hardcopy; A01, Micro
fiche
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In this reporta three dimensional Finite Element (FE) model has been developed for a structural detail 14 fowerlwing
skin. The location of interest is a fuel flow groove in the lower wing skin where cracking had occurred in service on aircraft
A8-145. Detailed models were developed for: (1) un-cracked structure; (2) he cracked structure and (3) the repaired structure,
usingbonded composite patch for the repahre objective of this work is to validate the design analysis used by the, RAIAG
anindependent approadbr the stress analysis. The FE model has been validated using strain gauge results from a full scale test
wing. The results of the FE analysis are shown to compare favourably with closed form solutions used by the RAAF (RAAF Engi
neeringStandard C5033) in the original design of the refddius the presemtork provides a basis for confidence in the design
proceduregontained in RAAF Engineering Standard C5033.
DTIC
Finite Element Method; Wgys; Fatigue Life; Aicraft Maintenance; Atraft Models

19970026940Dayton Univ, Research InstOH USA
User’s Guide for FAR23 Loads Program Final Report
Miedlar, P, Dayton Univ, USA; Mar 1997; 143p; In English
Contract(s)/Grant(s):AA-93-G-051
ReportNo.(s): AD-A324952; UDR-TR-96-83; DOTAA/AR-96/46; No Copyright; Aail: CASI; A07, Hardcopy; A02, Micro
fiche

The FAR23 Loadsprogram provides a procedure for calculating the loads on an airplane according to the Code of Federal
RegulationsTitle 14-Aeronautics and Space, Chapter 1 -Fedevition Administration, Subchapter C-Aircraft, Part 23 Airwor
thinessStandards: Normal, UtilityAerobatics, and Commuter Category Airplanes, Subpart C-Strudilmesof the detail flight
loadsare developed from the flight envelopes specifiediR$-23.333 and 23.345. At every point specifiethim flight envelope,
the airplane is balanced by a tail load reacting to the specified liner normal acceleration and the aerodynamic lift, drag, and moment
about the center of gravity. The data needed to make these balancing calculations consists of: (1) weight and center of gravity,
(2) aerodynamic surface geometty) structural speedand (4) aerodynamic cdigients. After the balanced load data are devel
oped,the critical structural loads are determined for each component. For the critical conditions, the air loads, inertial loads, and
net loads are calculated. Aileron, flap, tab, engine mount, landing, and one engine out loads are also calculated. Landing loads
arecalculated from the landing gear geomeiamding load factemweight, and center of gravity data. THER23 Loads program
wasdeveloped by Aero Science Software to calculate th e loads on an airplane using methods acceptake. foiteg@Fogram
includes20 modules that are each self contained programs designed for a specific application.
DTIC
ApplicationsPrograms (Computers); User Manuals (Computesd?ams); Aeodynamic Loads; Aedynamics; Aicraft Reli
ability; Commuter Aicraft; Contiol Surfaces; Aicraft Structues

19970026988Air Force Flight Est CenterAir Force Materiel Commandedwards AFB, CA USA
Air For ce Flight Test Center Toland Users’ Guide: Technical Information Handbook Final Report
StandleyKent, Air Force Flight &st CenterUSA; Sep. 1996; 194p; In English
Report No.(s): AD-A286920; AFFTC-TIH-96-02; No Copyrightial: CASI; A09, Hardcopy; A03, Microfiche

This report describes a computer program that will model the takeoff and landing performance of aircraft. The program is
written in Microsoft(TM) FORRAN for execution on aiBM-compatible personal computer running with DOS 3.3 or better
Modelsof lift coefficient, drag codicient, gross thrust, propulsive drag, and fuel within ywewrided subroutines are required.
The simulated aircraft can be t propeller powered, howevehrust must be passed from the ys&vided subroutine. The
intentof this handbook is to provide a guide to the programmer and operator of this program as well as to document the equations
and assumptions used in the program. This program was adapted from the NASA takeoff and landing program documented in
NASA Technical Memorandum X.622,333, (1973). This Air Foreesion of the program has been made to suit the needs of test
andevaluation while the NASA program served as a design tool.
DTIC
ApplicationsPrograms (Computers); Flightebts; Bkeoff; Aicraft Landing; Computerized Simulation; User Manuals (Comput
er Programs); Aicraft Performance

19970027223Naval Postgraduate SchpMonterey CA USA

Acoustic Source andData Acquisition System for a Helicopter Rotor Blade-¥rtex Interaction (BVI) Noise Reduction Ex
periment

Roth,Brian D., Naval Postgraduate School, USA; Dec. 1996; 74p; In English

Report No.(s): AD-A326229; No Copyrightyail: CASI; A04, Hardcopy; A01, Microfiche
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Oneof the most objectional noises produced by a helicopter is due to interaction of a rotor blade with a previously shed vortex.
Variousmethods have been proposed to reduce this blade/vortex interaction (BVI) noiseetigation is concerned with BVI
noisereduction by rotor blade tip design modifications. Potentially much can be learned regarding the prospect for success of a
candidateotor blade design at greatly reduced time and money by performing acoustic scattering measurements in an anechoic
chamberlt is proposed that a rotor blade which scatters acoustic waves less could be expected to produce less BVI noise. This
thesisdescribes the development of the acoustic source and computer controllechidé#ion system for such a scattering ex
periment.

DTIC
Acoustic Scattering; Sound Generators; Rotorodlgnamics; Interactional Aedynamics; Blade-Oftex Interaction;Aerody-
namicNoise; Sound Wes

19970027229Geopia Inst. of Bch, School of Aerospace Engineerjiglanta, GA USA
Augmentation of Reseach at the Center of Excellence in Rotarraft Technology (CER) Final Report
SchragePaniel P, Geogia Inst. of Bch., USA; Sankat.. N., Geogia Inst. of Bch., USA; Komerath, N., Gegia Inst. of Ech.,
USA,; Peters, D. A., Gegia Inst. of Bch., USA; Hodges, D. H., Gapa Inst. of Bch., USA; Kardomates, G. A., Gg@ Inst.
of Tech., USA; Armaniosk. A., Geogia Inst. of Bch., USA; Calise, A. J., Gapa Inst. of Bch., USA; Hanagud, S. \Geogia
Inst.of Tech., USA, LoewyR. G., Gedagia Inst. of Bch., USA, Prasad, J. R., Geogia Inst. of Bch., USA; Mar31, 1997; 238p;
In English
Contract(s)/Grant(s): DAAH04-94-G-0072; DA Proj. E-16-X35
Report No.(s): AD-A326337; GFRER-E16-X35; ARO-32323.8-EGAR; No Copyright; Avail: CASI; Al1l, Hardcopy; A03,
Microfiche

Rotorcrafttechnology is one of the most challenging, multidisciplinary and interdisciplinary problems in engineering. For
its sustainecidvancement requires a critical mass of researchers conducting interdisciplinary research in the four critical rotorcraft
disciplines:aerodynamics, rotor dynamics and aeroelastisityctures and materials, and flight mechanics and contmsupr
portand sustain this research requires a combination of analysis capabilities and experimental facilities, including the necessary
researchinstrumentationThe Geogia Tech CER has accumulated this critical mass of researchers and developed the necessary
facilities with previous Army and Gegia Tech investments. Theénique capabilities of rotorcraft (vertical flight and lifting capa
bility, ability to operate from unprepared surfaces, low speed agility and maneuveretgiljtynake them essential weaponl
supportsystems for the U.S. Army and other military services in the foreseeable future. Therefore, the problem studied is to sustain
theadvancement of rotorcraft technology by conducting leading edge research usirgnsuésearch instrumentation for the
directbenefit of future rotorcraft, as well as technology upgrades for existing rotorcraft.
DTIC
Augmentation; Rotary Wy Aircraft; Rotor Dynamics; Resear Management; Aenautical Engineering

19970027238Transportoekonomisk InsOslo, Norway
Cost-Benefit Analysis of Rescue Helicopters in NorwaWytte-Kostnadsanalyse av Redningshelikoptrene
Elvik, R., Transportoekonomisk Inst., Norway; Oct. 1996; 99p; In Norwegian
ReportNo.(s): PB97-144265;01-1033/1996; Copyright; ¥ail: Issuing Activity (Natl Bchnical Information Service (NTIS)),
Microfiche
Thereport contains a cost-benefit analysis of resmligopters in NorwayCurrent services as well as two alternative patterns
of deploymentare assessed. The benefits of current services exceed costs by a factor of 5.4. Shortening the required response time
from 60 minutes to 15 minutes also provides a benefit exceeding costs.
NTIS
Rescue Operations; Costs; Cost Analysis; Medical Services; Helicopters

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.
19970027071NASA Dryden Flight Research Centedwards, CA USA
Flight Demonstration of a Shock Location Sensor Using Constantoltage Hot-Film Anemometry

Moes, Timothy R., NASA Dryden Flight Research CentedSA; Sarma, Garimella R.a® of Systems Integration, Inc., USA
Mangalam Siva M., Tao of Systens Integration Inc., USA; Aug. 1997, 28p; In English; Society of Flight €st Engineers
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18-22Aug. 1997, Orlandg FL, USA; Sponsorel by Society of Flight Test EngineerdJSA
Contract(s)/Grant(s): FOP 529-21-34-00-38
Report No.(s): NASA-TM-4806; NAS 1.15:4806; H-2191; No CopyrigaiA CASI; A03, Hardcopy; A01, Microfiche

Flight tests have demonstrated thieefiveness of an array of hot-film sensors using constant voltage anemometry-to deter
mine shock position o wing or aircraft surface at transonic speeds. Flights were conducted at the NASA Dryden Flight Research
Centerusing the F-15B aircraft and Flighedt Fixture (FTF). A modified NACA 0021 airfoil was attached to the side d¥The
and its upper surface was instrumented to correlate shock position with pressure and hot-film sensors. In the vicinity of the shock-
inducedpressure rise, test results consistently showed the presenoerofram voltage in the hot-film anemometer outputs.
Comparingthese results with previous investigations indicate that hot-film anemometry can identify the location of the-shock-in
ducedboundary layer separation. The flow separation occurred slightly forward stidkk- induced pressure rise for a laminar
boundarylayer and slightly aft of the start of the pressure rise when the boundary layer was tripped near the airfoil leading edge.
Both minimum mean output and phase reversal analyses were used to identify the shock location.
Author
F-15 Aircraft; Transonic Speed; IBssue Sensors; Leading Edges; Laminar Boundary Lalf@t-Film Anemometers; Airfoils

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.

19970026099Wichita State Uniy Mechanical Engineering DepWichita, KS USA

Design Pocedures and Analysis of Tirbine Rotor Fragment Hazard Containment Final Report

Mathis, J. A., Vithita State Uniy USA; Mar 1997; 34p; In English

Report No.(s): AD-A325132; DOTAA/AR-96/121; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
Containmentesign procedures are reviewed through an extensive literature summary that spans 23 years of research from

1970to 1993. Sixty-four reports are summarized and cross referenced to provide a useful bibliogthptgubject. Comments

from industry andyovernment agencies are included along with a study of existing analytical methods. These analytical methods

havesubstantiated that system level engine and nacelle evaluations are research areas that require future development and stal

dardization.

DTIC

Hazards;Aircraft Engines; GasUrbines; Fragments; Bibliographies

19970026134NASA Lewis Research Centetleveland, OH USA
Computational Infrastructur e for Engine Structural Performance Simulation
Chamis,Christos C., NASA Lewis Research Centg@BA; Physics and Process Modeling (PPM) and Other Propulsion R and T
Apr. 1997; \6lume 2; 10p; In English; Also announced as 19970026130
Report No.(s): Papet4; No Copyright; Aail: CASI; A02, Hardcopy; A02, Microfiche

Selectcomputer codes developed over the years to simulate specific aspects of engine structures are described. These code
includeblade impact integrated multidisciplinary analysis and optimization, progressive structural fracture, quantification of un
certaintiedor structural reliabilityand risk, benefits estimation of new technology insertion and hierarchical simulation of engine
structures made from metal matrix and ceramic matrix composites. Collectively these codes constitute a unique infrastructure
readinesso credibly evaluate new arfidture engine structural concepts throughout the development cycle from initial concept,
to design and fabrication, service performance and maintenance and repairs, and to retirement for cause and even to possible
recycling.Stated diferently, they provide 'virtual’ concurrent engineering for engine structures total-life-cycle-cost.
Author
Computer Pograms; Ceramic Matrix Composites; Concmt Engineering; Structural Reliability; Structural Design

19970026136NASA Lewis Research Centetleveland, OH USA

Optimization of Air -Breathing Propulsion Engine Concepts

Patnaik,Surya N., Ohio Aerospace Inst., USA; Hopkins, Dale A., NASA Lewis Research Qé8terPhysics and Process Mod
eling (PPM) and Other Propulsion R andApr. 1997; \blume 2; 12p; In English; Also announced as 19970026130
Contract(s)/Grant(s): NCC3-453

Report No.(s): Papet6; No Copyright; Aail: CASI; A03, Hardcopy; A02, Microfiche
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Air-breathingpropulsion engines play an important role in the developmdsatbfcivil and military aircraft Design opti
mization of such engines can lead to higher ppaemore thrust for less fuel consumption. A multimission propulsion engine
designcan be modeled mathematically as a multivariable global optimization problem, with a sequence of subproblems, which
arespecific to the mission events defined through Mach nuraliéude, and power setting combinations.

Derived from text
Optimization; Air Beathing Engines; Aaraft Design; Populsion

19970026137NASA Lewis Research Cenjetleveland, OH USA
Technology Needs for Reduced Design and Manufacturing Cost of Comna&l Transport Engines
Rohn, Douglas A., NASA Lewis Research Cent&BA; Physics and Process Modeling (PPM) and Other Propulsion R and T
Apr. 1997; \blume 2; 10p; In English; Also announced as 19970026130
Report No.(s): Papet7; No Copyright; Aail: CASI; A02, Hardcopy; A02, Microfiche

The objective of the study was to assess the needs in the desigraanfhcturing processes and identify areas where technol
ogy couldimpact in cost and cycle-time reduction. At the highest level, the team first identified the goals that were in line with
long-rangeneeds of the aeropropulsion indusaigd to which technology and process improvements would be required to-contrib
ute. These goals are to reduce the time and costs in the development cycle of aircraft engines by a factor of two, reduce production
cycletime by a factor of foyrand to reduce production costs by 25%. Also, it was the intent of the team to identify the highest
impact technologies that could be developed and demonstrated in five years.
Author
Cost Reduction; Riduction Costs; Agraft Engines; Commeial Aircraft

19970026220European Researchfiee (US Army) London, UK
Oscillations in Gas-Turbine Combustors; Control of Rumble, Pattern Factor and EmissionsFinal Report
Whitelaw J. H., European ResearcHfiGé (US Army), UK; Dec. 1996;1p; In English
Contract(s)/Grant(s): N68171-95-C-9140
Report No.(s): AD-A324956; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

The proposal which led to the above contract required that measurements be obtained in the combustor of ashia# gas
soas to determine the extent to which oscillatiohthe gaseous fuel supply would lead to reductions in NO(x) emissions and
improvementsn pattern factorThe 60 degree sector of the annular combustor in which the measurements were obtained is shown
onfigure 1 and has been used for many previous steady-state experiments, see forgixkampbenda and Whitelaw (1988).
It operated with a single primary-zone vortex driven by three film-cooling wall jets and curtailed by the five primary jets. Dilution
wasachieved with four jets from the outer diameter and two from the inner diameter and directly opposite to two of the outer jets.
Resultswere obtained with and without a turn-around duct, as used in the helicopter for which the engine was designed. The air
wassupplied through a plenum chamber surrounding the main combustor and a second plenum surrounding the turn-around duct
with its own film cooling.
DTIC
Oscillations; Gas Uirbines; Emission; Nitrgen Oxides; Combustion Chambers

19970026568Toronto Univ, Inst. of Aerospace Studie®ntario Canada
Inviscid Off-Design Propulsive Performance of Hypersonic Shock-Induced Combustion Ramjets
Sislian,J. P, Toronto Univ, Canada; Dudebout, R.ofbnto Univ, Canada; Schumachegr, Toronto Univ, Canada; Islam, M.,
Toronto Univ, Canada; Redford, TToronto Univ, Canada; Jun. 1997; ISSN 0082-5255; 262p; In English
Contract(s)/Grant(s): NSERC-OGP-0006328
Report No.(s): UTIAS-Rept-354; No Copyrightydil: CASI; A12, Hardcopy; A03, Microfiche

A physical shock-induced combustion ramjet (shcramjet) model is described to investigderth@iincomplete fuel/air
mixing and of-design flight conditions on its performance characteristics. Axisymmetric and planar shcramjet flowfields with
variable equivalence ratio profiles representing extreme deviations from homogeneousfiigtigirare numerically solved
for a range of flight Mach numbers at a constant dynamic pressure of 1400 psf. A fully ifiyhcitpupled, Newton-iteration,
Lower-UpperSymmetric Gauss-Seidel (LU-SGS) scheme is employed to solve the Euler equatieadyastate. This scheme
is coupled with a nonequilibrium chemistry model consisting of 33 reactions and 13 species. Results show that incomplete fuel/air
mixing gives rise to a combination of detonative combustionsemgle shock-induced combustion. Comparison of overall per
formance characteristics to shcramjets with homogeneous, stoichiometric fuel/air mixtures demonstrates the degree of perfor-
mancedegradation. The propulsive characteristics of mixed-compression ramjets are calculdtddsignfoperating regimes
correspondingdo inlet Mach numbers above and below design Mach numbers of 12, 16 and 20; for external-compression ramjets,
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the propulsive characteristics are calculated for inlet Mach numbers below design Mach numbers of 12, 16 and 20. It is found that
the propulsive properties of the engines deteriorate when theyparated at éfdesign conditions. For mixed-compression yam
jetsoperating at lowethan-design Machumbers, the degradation in thrust production is due primarily to reduced heat release

in theengine nozzle. At highghan-design Mach numbers, thrust production is reduced only slightly due to a modified nozzle
geometryyrequired to ensure congamce of the numerical method. Generation of thrust for external-compression ramjets deterio
ratesat lowerthan-design Mach numbers due to a high-pressure zone created in the combustor by the impingendetooé the

tion wave on the engine surface upstream of the design point. Mixed-compression ramjets are found to provide superior
performanceo external-compression ramjets dtaésign operation. External-compression ramjets are found to be more sensi

tive to off-design operation than mixed-compression ramjets. It is concluded that the engine geometry must be varied as flight
conditionschange if degradation in engine performancefad@dign conditions is to be avoided.

Author

RamjetEngines; Hypersonic Combustion; Mach Numbeggrision System Performance; Iterative Solution; Newton Methods;
Detonation\\aves

19970026602NASA Lewis Research Centetleveland, OH USA
Imaging Fluorescent Combustion Species in Gasibine Flame Tubes: On Complexities in Real Systems
Hicks, Y. R., NASA Lewis Research Center, USA; Locke, R. J., NYMA, Inc., USA; Anderson, R. C., NASAResgarch
Center,USA,; Zaller M., NASA Lewis Research Cent&SA; Schock, H. J., Michigan State UniSA; Jun. 1997; 18p; In En
glish; 33rd; Joint Propulsion, 6-9 Jul. 1997, Seattla, WSA; Sponsored by American Inst. of Aeronautics Asttonautics,
USA; Original contains color illustrations
Contract(s)/Grant(s): NAS3-27186TRP 537-05-20
ReportNo.(s): NASA-TM-107491; NAS 1.15:107491; E-10788; AIAA Paper 97-2837CNpyright; Avail: CASI; A03, Hard
copy; A01, Microfiche

Planarlaserinduced fluorescence (PLIF) is used to visualize the flame structure via OH, NO, and fuel imaging in kerosene-
burning gas turbine combustor flame tubes. When compared to simple gaseous hydrocarb@amdayueegen flames, flame
tubetesting complexities include spectral interferences frogeléuel fragments, unknown turbulence interactions, high pressure
operationand the concomitant need for windows and remote operation. Complications of these and other factors as they apply
to image analysis are considered. Because both OH and gas turbine engine fuels (commercial and military) can be excited anc
detectedusing OH transition lines, @arrowband and a broadband detection scheme are compared and the benefits and drawbacks
of each method are examined.
Author
LaserInduced Fluoescence; Gasurbine Engines; Combustiofrlames; Hydoxyl Emission; Image Analysis; Hydyen; Hy
drocarbons

19970026603NASA Lewis Research Centeleveland, OH USA
Passage-meraged Description of Vave Rotor Flow
Welch,Gerard E.NASA Lewis Research CentddSA; Larosiliere, Louis M., NASA Lewis Research Centé8A; Jul. 1997,
12p;In English; 33rd; Joint Propulsion, 6-9 Jul. 1997, Seattik, WEA
Contract(s)/Grant(s): FOP 505-26-33
Report No.(s): NASA-TM-107518; NAS 1.15:107518; E-10822; AIAA Paper 97-3144; ARL-TR-1462; No Copyright; Avail:
CASI; A03, Hardcopy; AO01, Microfiche

Theunsteady flow within wave rotor passageifluenced by the rotor blade, hub, and tip-shroud surface profiles. by averag
ing from hub to shroud and from blade to blade, a reduced set of the governing equations is obtained that is appropriate for design
studiesand parametric analyses. The application of these equations requires closure models for force integrals and for correlation
termsthat arise when theensity-averages of products of the flow field variables are expanded in terms of products of the density-
averagedariables. The force integrals and the correlation terms depend on the instantaneous pitchwise and spanwise flow field
distributionsestablished by unsteadiness relative to the,rfitay turning induced by blade, hub, and tip-shroud profiling, and
rotation. o approaches to model the force integrals are described. The influence of relative unsteadiness and flow turning on
the correlation terms is discussed by considering the propagation of gas dynamic waves in rotor passages defined by uncambered
staggeredblades and by unstaggered, cambered blades.
Author
Rotors; Vve Popagation; Unsteady Flow; Bladeps; Flow Distribution
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19970026604NASA Lewis Research Centetleveland, OH USA
Dynamic Simulation of a Wave Rotor Topped Turboshaft Engine
GreendykeR. B., Texas A&M Univ, USA; Paxson, D. E., NASA Lewis Research Centi3A; Schobeiri, M. T Texas A&M
Univ., USA; Jul. 1997; 12p; In English; 33rd; Joint Propulsion, B 1997, Seattle, B USA; Sponsored by American Inst.
of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 523-26-33
ReportNo.(s): NASA-TM-107514; NAS 1.15:107514; E-10816; AIAA Paper 97-3143CNpyright; Avail: CASI; A03, Hard
copy; A01, Microfiche

The dynamic behavior of a wave rotor topped turboshaft engine is examined using a numerical simulation. The simulation
utilizesan explicit, one-dimensional, multi-passage, CFD based wave rotor code in combination with an implicit, one-dimension
al, component level dynamic engine simulation codan3ient responses to rapid fuel flow rate changes and compressor inlet
pressurehanges are simulated and compared with those of a similarly sized, untopped, turboshaft engine. Results indicate that
thewave rotor topped engine responds in a stable, and rapid mBarteermore, during certain transient operations, the wave
rotor actually tends to enhance engine stabilityparticulay there is no tendendgward suge in the compressor of the wave rotor
toppedengine during rapid acceleration. In fact, the compressor actually moves slightly away frorgeHmeuturing this tran
sient.This behavior is precisely the opposite to that of an untopped engine. The simulation is described. Issues associated with
integratingCFD and component level codes are discussed. Results from several transient simulations are presented and discussec
Author
Turboshaftsinlet Pressue; Dynamic Characteristics; Flowelbcity; Fuel Flow; Tansient Response; Computerized Simulation

19970026860NASA Lewis Research Centé&leveland, OH USA
Effect of Coolant Temperature and Mass Flow on Film Cooling of Tirbine Blades
Garg,Vijay K., AYT Corp., USA; GaugleRaymond E.NASA Lewis Research CenfaySA,; Int. J. Heat Massransfer; Jan.
01,1997; ISSN 0017-9310;0lume 40, No. 2, pp. 435-445; In English
Report No.(s): NASA-TM-112760; NAS 1.15:112760; ASME Paper-95WA/HT-1; Copyright Waived (NASA); Avail: CASI,
A03, Hardcopy; A01, Microfiche

A three-dimensional Navier Stokes code has been used to studfett@eéoolantemperature, and coolant to mainstream
massflow ratio on the adiabatic fefctiveness of a film-cooled turbine blade. The blade chosen is theotIwith six rows of
coolingholesincluding three rows on the shower head. The mainstream is akin to that under real engine conditions with stagnation
temperature = 1900 K and stagnation pressure = 3 MPa. Genraladiabatic &ctiveness is lower for a higher coolant temper
aturedue to nonlinear &cts via the compressibility of aldowever over the suction side of showead holes, the fefctiveness
is higher for a higher coolant temperature than that for a lower coolant temperature when the coolant to mainstream mass flow
ratio is 5%or more. For a fixed coolant temperature, tHeativeness passes through a minima on the suction side of sheagkr
holesas the coolant to mainstream mass fl@atio increases, while on the pressure sidshowerhead holes, the fefctiveness
decreasewith increase in coolant mass flow due to coolant jet Ifitdafall cases, the adiabatideftivenesss highly three-di
mensional.
Author
Turbine Blades; Stagnation Temperature; Stagnation Pressure; Rotors; Hole Distribution (Mechanics); Film Cooling; Com-
pressibility

08
AIRCRAFT STABILITY AND CONTROL

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

19970026081Air Force Flight Est CenterEdwards AFB, CA USA
Limited Handling Qualities Evaluation of Augmented Longitudinal Flight Control Systems Designed with State-Space
Optimization Techniques (HA/E INFINITY) Final Report Jul. - Dec. 1996
EdwardsPhillip T., Air Force Flight Bst CenterUSA, Fittante, Philip R., Air Force Flighe$t CenterUSA; DeLiberato, dny,
Air Force Flight €st CenterUSA; SnyderSteven R Air Force Flight Bst CenterUSA,; Yarger Thomas W Air Force Flight
TestCenter USA; Jan. 1997; 81p; In English
Report No.(s): AD-A325252; AFFTC-TR-96-39; No Copyrightiafl: CASI; A05, Hardcopy; A01, Microfiche

This technical report presents the results of a limited handling qualities evaluation of augmented longitudinal flight control
systemglesigned with state-space optimization techniques. The objective of the test was to evaluate the handling qualities of four
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longitudinalflight control systems during the approach and landing phase of flight. Three of the flight control systesteteised
spacedesign techniques and the fourth used classical design techniques. The four flight control systems were evaluated using the
VariableStability Simulator 2 (VSS 2), which was a highly modified Learjet Model 85tifig was requestéy Wright Laborate

ry, Wright-Patterson AFB, Ohio, and was conducted under the authority of the Commandant, @s8RFot School.

DTIC

Longitudinal Contol; Flight Control; Controllability

19970026105NASA Dryden Flight Research Centedwards, CA USA
Supersonic Flying Qualities Experience Using the SR-71
Cox, Timothy H., NASA Dryden Flight Research CentdBA; Jackson, Dante, Analytickrvices and Materials, Inc., USA,;
Aug. 1997; 16p; In English; Atmospheric Flight Mechanics,1B Aug. 1997, New OrleansA, USA; Sponsored by American
Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 529-50-24
ReportNo.(s): NASA-TM-4800; NAS 1.15:4800; H-2178; AIAA Paper 97-3654; No CopyrighajlACASI; A03, Hardcopy;
A01, Microfiche

Approximately25 years ago NASA Dryden Flight Research Celdwards, California, initiated the evaluation of super
sonichandling qualities issuassing the XB-70 and the YF-12. Comparison of pilot comments and ratings with some of the classi
cal handling qualities criteria for transport aircraft provided information on the usefulness of these criteria and insight into
supersonidlying qualities issues. A second research study has recently been completed which again addressed supersonic flying
qualitiesissues through evaluationstbe SR-71 in flight at Mach 3. Additional insight into supersonic flying qualities issues was
obtained through pilot ratings and comments. These ratings were compared with existing military specifications and proposed
criteriafor the High Speed CivilfRnsport. This paper investigates the disparity between pilot comments and the Nealig&mith
ria through a modification of the technique using vertical speed at the pilot station. The paper specifically addresses the pilot ability
to control flightpath and pitch attitude in supersonic flight and pilot displays typical of supersonic maneuvering.
Author
SR-71 Aicraft; Transport Aicraft; Supersonic Flight; Flight Paths; Flight Characteristics; Canitability; B-70 Aircraft

19970026120NASA Lewis Research Centé&leveland, OH USA
Speed Sensorless Induction Motor Drives for Electrical Actuators: Schemes;@nds and Tadeoffs
Elbuluk, Malik E., Akron Univ., USA; Kankam, M. David, NASA Lewis Research Center, USA; May 1997; 11p; In English;
NationalAerospace and Electronics, 14-18 Jul. 1997, Dayton, OH, USA; Sponsored by Institute of Electrical and Electronics En
gineersUSA,; Meeting Sponsored in part by IEEE Aerospace and Electronics Systems.Society
Contract(s)/Grant(s): FOP 233-1A-1C
ReportNo.(s): NASA-TM-107466E-10752; NAS 1.15:107466; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

Fora decade, induction motor drive-based electrical actuators have been under investigation as potential replabement for
conventionahydraulic and pneumatic actuators in aircraft. Advantages of elacttiator include lower weight and size, reduced
maintenance and operating costs, improved safety dhe &limination of hazardous fluids and high pressure hydraulic and pneu
matic actuators, and increased efficieriRgcentlythe emphasis of research on induction motor drives has been on sensorless
vectorcontrol which eliminates fluand speed sensors mounted on the méteo, the development offettive speed and flux
estimatordhas allowed good rotor flux-oriented (RFO) performance at all speeds except those close to zero. Sensorless control
hasimproved the motoperformance, compared to thelt¢/Hertz (or constant flux) controls. This report evaluates documented
schemes for speed sensorless drives, and discusses the trends and tradeoffs involved in selecting a particular scheme. The
schemegombine the attributes of the direct and indirect field-oriented control (FOC) or use model adaptive refstentse
(MRAS) with a speed-dependent current model for flux estimation which tracks the voltage model-based flux.ddamgator
factorsare important in comparing thefedtiveness of a speed sensorless scheme. Among them are the wide speed range capabili
ty, motor parameter insensitivity and noise reduction. Although a number of schemes have been proposed for solving the speed
estimation, zero-speed FOC with robustness against parameter variations still remains an area of research for speed sensorle:
control.
Author
Actuators;Induction Motors; Elecimechanical Devices; Speed Cantr

199700264 14Institute for Human Factors TNGoesterbey, Netherlands

Development and Performance of a Cockpit Contl System Operated by dice
Steenekertd. J. M., Institute for Human Factors TNO, Netherlands; Pijpers,.EN#ional Aerospace Lab., Netherlands; Jun.
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1997;4p; In English; Also announced as 19970026380; Copyrigiteétl; Asail: CASI; A01, Hardcopy; A03, Microfiche

The hands and eyes busy situation and high workload as is normally the case in a fighter cockpit require a natural means of
communicatiorbetween operator and systemidé is an obvious means of communication, however the adverse cockpit condi
tionsdeteriorate the speech signal in such a way that automatic recognition of spoken commdiwlstidnlithis study the per
formance of a voice controlled cockpit was investigated. An automatic speech recognizer was integrated in the control system
of a F-16 simulatofThe performance was evaluated during representative operational simulated flights. A similar study was per
formed by Prevot and Onken (1995). The results indicate that a flexible syntax of the commands is required. The rgebpgnition
formance (75%) of the connected command strings was not good enough to accommodate the pilots. From flight tests a
representativepontaneous speech data base was collected for further improvements.
Author
Aircraft Instruments; Man Machine Systems; Voice Communication; Aircraft Pilots; Speech Recognition; Flight Tests; Voice
Control

19970026582Tuskegee Research Insil USA
A Low Cost Simulation System to Demonstrate Pilot Induced Oscillation Phenomenorinal Report 1 Apr. 1994 - 15 Jan.
1997
Ali, Syed Firasat, Uskegee Research Inst., USA; 1997; 51p; In English
Contract(s)/Grant(s): NAG2-4006
Report No.(s): NASA-CR-204540; NAS 1.26:204540; No CopyrightilACASI; A04, Hardcopy; A01, Microfiche

A flight simulationsystem with graphics and software on Silicon Graphics computer workstations has been installed in the
Flight VehicleDesign Laboratory atuskegee UniversityThe system has F-15E flight simulation software from NASA Dryden
which uses the graphics of SGI flight simulation demos. On the system, thus installed, a study of pilot induced oscillations is
plannedfor future work. Preliminary research is conducted by obtaitvilagsets of straight level flights with pilot in the loop.
In oneset of flights no additional delay is used between the stick input and the appearance of airplane response on the computer
monitor. In another set of flights, a 500 ms additional delay is used. The flight data is analyzed to find cross correlations between
deflections of control surfaces and response of the airplane. The pilot dynamics features depicted from cross correlations of
straight level flights are discussed in this report. The correlations presented here will serve as reference material for the corre-
spondingcorrelations in a future study of pitch attitude tracking tasks involving pilot induced oscillations.
Author
Pilot Induced Oscillation; Computer Bgrams; Computerized Simulation; Flight Simulation; Low Cost

19970027245Duke Univ, Office of Research Suppourham, NC USA
Nonlinear Dynamics and Contol of Wings and PanelsFinal Report 1 Jul. 1994 - 30 Jun. 1996
Dowell, Earl H.,Duke Univ, USA; Mrgin, Lawrence, Duke UniyUSA; Clark, Robert, Duke UnivUSA; Dec. 04, 1996; 18p;
In English
Contract(s)/Grant(s): F49620-94-1-0382
Report No.(s): AD-A325730; AFOSR-97-0159TR; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

A multidisciplinary team of experts in aeroelasticggntrol and nonlinear dynamics will study experimentally and theoreti
cally the control of prototypical aeroelastic systems. Emphasis will be given to those systems with significant chaliacgs
istics, e.g. freeplay structural behavior and aeroelastic stall behavior for airfoils and wings and geometrical structural behavior
andaeroelastic stall behavior for airfoils and wings and geometric structural nonlinearities of panels (plates and shells). Research
in nonlinear dynamics has reached a level of relative maturity such that applications to real engineering systems (including physi
cal experiments) are the next major advance. Adaptive control stravatiibe employed to attenuate both persistent and impul
sivedisturbances for nonlinear mechanical and aeroelastic systems will be used to aid in the design of distributed control structures
with a focus on model-intensive control algorithms.
DTIC
NonlinearSystems; Dynamic Cootr Distributed Parameter Systems; Aefasticity; Adaptive Condt; Airfoils; Active Contol
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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.

19970026140NASA Lewis Research Cente&leveland, OH USA
A New 1000 F Magnetic Bearing &st Rig
KascakAlbert F, Army Research Lab., USA; Montague, GeraldAfmy Research Lab., USA; Brown, Gerald MASA Lewis
ResearctCentey USA; Palazzolo, Alan B.,ekas A&M Univ, USA; Physics and Process Modeling (PPM) and Other Propulsion
R and T Apr. 1997; \Wlume 2; 14p; In English; Also announced as 19970026130
Report No.(s): Paped0; No Copyright; Aail: CASI; A03, Hardcopy; A02, Microfiche

NASA and the Army are currently exploring the possibility of using magnetic bearings in gas turbine engines. The use of
magneticbearings in gas turbine engines could increase the reliability by eliminating the lubrication system. The use of magnetic
bearingscould also increase the speed and the size of the shafts in the engine, thus reducing vibrations and possibly eliminating
third bearings. Magnetic bearings can apply forces to the shafts and move them so that blade tips and seals do not rub. This coulc
be part of an active vibration cancellation system. Also, whirling (displacing the shaft center line) may delay rotating stall and
increasehe stall magin of the engine. Magnetic bearings coupled with an integral starter generator could result in &ciere ef
'more electric’ engine. The IHPTET prograemjoint DOD-industry program, has identified a need for a high temperature, (as
high as 1200 F), magnetic bearing that could be demonstrated in a phase m engine. A magnetic bearing is similar to an electric
motor. The magnetic bearing hadaeninated rotor and stator made out of cobalt steel. The stator has a series of coils of wire wound
aroundit. These coils f u. a series of electromagnets around the circumference. These magnets exert a force on the rotor to keey
therotor in the center of the cavitfhe centering force is commanded by a controller based on shaft position, (measured by dis
placemenprobes). The magnetic bearing can only pull and is basigaditable before active control is applied The engine shafts,
bearingsand case form a flexibkructure which contain a & number of modes. A controller is necessary to stabilize these
modes A power amplifier is also necessary to provide the current prescribed by the controller to the magnetic becaas. In
of very high loads, a conventional back up bearing will engage and stop the rotor and stator from rubbing.
Derived from text
MagneticBearings; Shafts (Machine Elements); Rotating Stalls; Lubrication Systems; Loadsg)fdigh Temperatue; Gas
TurbineEngines; Active Combf; Test Stands;dst Equipment

19970026897Carroll Coll, Dept. of Mathematics and Engineerittglena, MT USA
Computer Based Taining: Field Deployable Trainer and Shared Virtual Reality Final Report
Mullen, Terence J., Carroll Coll., USA; National Aeronautics and Space Administration (NASA)/American Society for Engineer
ing Education (ASEE) Summer Faculty Fellowship Program: 1996; Jun. 1997; Volume 2; 6p; In English; Also announced as
19970026889No Copyright; Avail: CASI; A02, Hardcopy; A02, Microfiche

Astronauttraining has traditionally been conducted at specific sites with specialized facilities. Because of its size and nature
thetraining equipment is generally not portableioBf are now under way ttevelop training tools that can be taken to remote
locations, including into orbit. Two of these efforts are the Field Deployable Trainer and ShiarabdRéality projects. Field
DeployableTrainer NASA has used the recent shuttle mission by astronaut Shannon LuciRussien space station, Més
anopportunity to develop and test a prototype of an on-orbit computer training system. A laptop computer with a customized user
interface,a set of specially prepared GDand video tapes were taken to the Mir by Ms. Lucid. Based upon the feedback following
thelaunch ofthe Lucid flight, our team prepared materials for the next Mir visitstironaut John Blaha will fly on NASA/MIR
Long Duration Mission 3, set to launch in mid Septembierwill take with him a customized hard disk drive and a package of
compactdisks containing training videos, references and maps. The FDT team continues to explore and develommnevaand
tive ways to conduct &dite astronaut training using personal computers. ShareaMReality Taining NASA's Space Flight
Training Division has been investigating the use of virtual reality environnfengstronaut training. Recenfats have focused
on activities requiring interaction by two arore people, called shared VR. Bowen Loftin, from the University of Houston,
directsa virtual reality laboratory that conducts much of the NASA sponsored research. | wokkedogect involving the devel
opmentof a virtual environment that can be used to train astronauts and totloperate a science unit called a Biologieatinol-
ogy Facility (BTF). Facilities like this will be used to house and control microgravity experiments on the space statiopel is
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thatastronauts and instructors will ultimately be able to share common virtual environments and, using telephone links, conduct
interactivetraining from separate locations.

Author

Virtual Reality; Taining Devices; Spacerdnsportation System Flight§pace Stations; Space Flighaihing; Personal Com
puters;Microgravity; Gravitational Effects; Education; Astraut Taining

19970027050Civil Aeromedical Inst.Oklahoma CityOK USA
A Flexible Cabin Simulator Final Report
Marcus, Jdfey H., Civil Aeromedical Inst., USA; Aug. 1997; 22p; In English
Report No.(s): DOT/RA/AM-97/18; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Experimental research on issuefated to emergency evacuation of a passenger aircraft cabin have tended to use existing
aircraftcabins. While a great deal of useful information has been collected, these facilities have limited capmabgitesfig
uredto investigate new or unusual cabin arrangements. A concept design for a flexiblsiroalator has been completed and
is describedThe proposed facility can simulate any aircraft cabin from a small, commuter category aircraft through a multi-aisle,
multi-deckmega-jumbo transport. The simulator allows full flexibility in terms of exit type and placement, location and design
of interior monumentsand the size and layout of the passenger cabin. Experimental control is possible of interior and exterior
illumination levels, the presence of vision obscuring smoke, and the door sill height when using evacuation slides. Built-from mod
ular sections, it might be used in the future to investigate new and unusual cabin designs, such as the flying wing. The proposed
simulatoris described to illustrate its versatilifihe associated building and project costs are also discussed.
Author
Commuter Aircraft; Passenger Aircraft; Aircraft Compartments; Aircraft Safety; Emergencies; Training Simulators; Training
Devices

10
ASTRONAUTICS

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
performance; spacecraft instrumentation; and spacecraft propulsion and power.

19970026369Fluid Gravity Engineering LtdLiphook, UK
Entry and Vehicle Design Considerations
Smith, Arthur, Fluid Gravity Engineering Ltd., UK; May 1995; 24p; In English; Also announced as 19970026365; Copwiight W
ved; Avail: CASI; A03, Hardcopy; A03, Microfiche

In session 4 we shall look at basic equations of moti@aafpsule during its approach and entry and note some relationships
betweertrajectory vehicle parameters and structural and thermal loads in order to investigate which vehicle characteristics are
important in capsule aerothermodynamic design. Typical entry scenarios are explained including orbital transfer, aerobraking,
andaerocapture. Design considerations for a ballistic capsules are explored with reference taaviasdEarth return, while
alifting capsule trade-6is considered for Earth return.
Author
Spacecraft Design; Atmospheric Entry; Reentry Vehicles; Aerothermodynamics; Aerodynamic Heating; Equations of Motion;
Aerobraking;Aemocaptue; Transfer Orbits

19970027211INASA Johnson Space Centelouston, TX USA
Pressue Wave Propagation in a Sceech Cycle
Sep. 25, 1997; In English;idéotape: 6 min. 35 sec. playing time, in coleith sound
ReportNo.(s): NASA-TM-112922; CR-198467; NONP-NASA-VI997047951; No Copyright;vail: CASI; A02, Mdeotape-
VHS; A22, ideotape-Beta

The screech noise generation process from supersonic under expandssyetg,from a sonic nozzle pressure ratio of 2.4
and3.3 (expanded Mach numbéf(sub j) = 1.10 and 1.42), is investigated experimentalbark Schlieren visualization atfeif-
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entphases of the screech cycle are clearly shown. The rms pressure fluatiltemscreech frequency is measured in the near
field region by a traversing microphone.

CASI

Supersonidet Flow; Sonic Nozzles; Nozzle Flow; Noise GeneratoasgViPopagation; Elastic \Aves; Gas Jets; Souncawes;
SoundPressue; Oscillating Flow; Jet Aicraft Noise; Noise Reduction

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.

19970026212Air Force Inst. of €ch, Wright-Patterson AFB, OH USA

The Biodegradation Characteristics of Poposed Fuel Systems Icing Inhibitors (FSII)

Meshako, Charles E., Air Force Inst. afch., USA; Dec. 1996; 73p; In English

Report No.(s): AD-A325103; AFIT/GEE/ENV/96D-12; No Copyrightiall: CASI; A04, Hardcopy; AO1, Microfiche
Thebiodegradation characteristics of three fuel system icing inhibitors (FSIl) were evaluateateR&tifuel additives that

partitioninto water readily and are present in the water drained from storage tank bottoms in concentrations approaching 40%.

These concentrations raise concerns as to the disposal and handling of these wastes. The current FSIl, DIEGME was evaluate

alongwith two new candidates, dipropylene glycol and glycerol formal. DIEGME appeabednoderately but not completely

biodegradable. It is likely that much of it would be removed in a wastewater treatment plant. Dipropylene glycol only showed

signsof degradation after more than three weeks at which point it degraded moderately well. The third FSII, glycerol formal did

not show any signs of biodegradability during the five week period of testing. Preliminary toxicity and inhibitory tests were carried

outfor these chemicals at high and low concentratiDiiSGME appeared to be most toxic to micigemisms at high concentra

tions, dipropylene glycol show moderate toxicind glycerol formal showed little. At low concentrations, none of the chemicals

appearedo inhibit the activity of microgyanisms.

DTIC

Fuel Systems; Ice Formation; Jet Engine Fuels; Addition

19970027074NASA Ames Research Centdoffett Field, CA USA
Evaluation of Thermal Control Coatings for Flexible Ceramic Thermal Potection Systems
Kourtides,Demetrius, NASA Ames Research Cenéd$A; Carroll, Carol, NASA Ames Research Cent#8A; Smith, Dane,
NASA Ames Research Cent&iSA; Guzinski, Mike, Thermoscience Inst., USA; Marschall, Jochen, Thermoscience 8#t.,
Pallix, Joan, Thermoscience Inst., USA; Ridge, Jerry, Thermoscience Inst., USA; Tran, Duoc, Thermoscience Inst., USA; Jul.
1997;18p; In English
Contract(s)/Grant(s): FOP 242-20-01
ReportNo.(s): NASA-TM-112199; NAS 1.15:12199; A-976757; No Copyright)\ail: CASI; A03, Hardcopy; A01, Microfiche

This report summarizes the evaluation and testing of high emissivity protective coatings applied to flexible insulations for
the Reusable Launchélicle technology program. Ceranticatings were evaluated for their thermal properties, duralaitity
potentialfor reuse. One of the major goals was to determine the mechanism by which these coated blanket surfaces become brittle
and try to modify the coatings to reduce or eliminate embrittlement. Coatings were prepared from colloidal silica with a small
percentagef either SiC or SiB6 as the emissivity agent. These coatings are referred to @sOgaay protective ceramic coating
(PCC), respectively. The colloidal solutions were either brushed or sprayed onto advanced flexible reusable surface insulation
blankets.The blankets were instrumented with thermocouples and exposed to reentry heating conditions in the Ames Aeroheating
Arc Jet Facility Post-test samples were then characterized through impact testing, emissivity measurementsaohérsisal
andobservation of changes in surface morphaldgpe results show that both coatings performed well in arc jet tests with back
facetemperatures slightly lower for the PCC coating than with gray C-9. Impact testing shetverek least extensive surface
destructionvas experienced on blankets with lower areal density coatings.
Author
Thermal Control Coatings; Thermal Protection; Reusable Launch Vehicles; Reentry Effects; Protective Coatings; Durability;
ChemicalAnalysis; Ceramic Coatings; Brittleness; Adynamic Heating
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12
ENGINEERING

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

19970026088SRI International CorpMenlo Park, CA USA
NASA DC-8 Airborne Scanning Lidar Cloud and Contrail Observations
Uthe,Edward E., SRI International Corp., USA; Osehderje E., SRI International Corp., USA; Nielsen, Norman B., SRI{nter
nationalCorp., USA; Jun. 1997; 4p; In English
Contract(s)/Grant(s): NCC2-885
Report No.(s): NASA-CR-205130; NAS 1.26:205130; No CopyrighgiACASI; A01, Hardcopy; A01, Microfiche

An angular scanning backscatter lidar has been developed and operated from the NASA DC-8 aircraft; the lidar viewing direc
tion could bescanned from vertically upward to forward in the direction of aircraft travel to vertically downward. The scanning
lidar wasused to generate real-time video displays of clouds and contrails above,drel@head of the aircraft to aid in position
ing the aircraft for achieving optimum cloud/contrail sampling by onboard in situ samplers. Data examples show that the lidar
providesunique information for the interpretation of the other data re@rdshat combined data analyses provides enhanced
evaluationof contrail/cloud structure, dynamics, composition, and optical/radiative properties.
Author
Optical Radar; Backscattering; DC 8 Anaft; Clouds (Metealogy); Contrails; Real ime Operation; Airborne Equipment

19970026119NASA Lewis Research Cente&leveland, OH USA

Chemical Gas Sensors for Aemautic and Space Applications

Hunter, Gary W., NASA Lewis Research Center, USA; Chen, Liang-Yu, National Academy of Sciences - National Research

Council,USA; Neudeck, Philip G., NASA Lewis Research Cent&A; Knight, Dak, Cortez 3 Service Corp., USA; Liu, Chung-

Chiun,Case Western Reserveniv., USA; Wu, Quing-Hai, Case ®¥étern Reserve UnjMUSA; Zhou, Huan-Jun, Casecdtern

ReservdJniv., USA; Jun. 1997; 14p; In English; Sensors Expo 1997, 12-15 May 1997, Boston, MA, USA; Sponsored by Sensors

Magazine USA

Contract(s)/Grant(s): FOP 242-20-00

ReportNo.(s): NASA-TM-107444NAS 1.15:107444; E-10714; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche
Aeronauticand space applications require the development of chemical sensors with capabilities beyond those -of commer

cially available sensors. Two areas of particular interest are safety monitoring and emission monitoring. In safety monitoring,

detectionof low concentrations diydrogen at potentially low temperatures is important while for emission monitoring the detec

tion of nitrogen oxides, hydrogen, hydrocarbons and oxygen is of interest. This paper discusses the needs of aeronautic and spac

applicationsandthe point-contact sensor technology being developed to address these needs. The development of these sensor:

is based on progress in two types of technology: (1) Micromachining and microfabrication technology to fabricate miniaturized

sensors(2) The development of high temperature semiconductors, especially silicon carbide. The detection of each type of gas

involvesits own challenges in the fields of materials science and fabrication techribh@ggumber of dual-use commercial ap

plications of this microfabricated gas sensor technology make this general area of sensor developmensigfiilchatinter

est.

Author

Aeronautics;Space Exploration; Gas Detectors; Hgdarbons; Micomachining; Miniaturization

19970026138NASA Lewis Research Cenjetleveland, OH USA
Damping Experiment of Spinning Composite Plates with Embeddediscoelastic Material
Mehmed,Oral, NASA Lewis Research Cent&lfSA; Kosmatka, John B., California UniWUSA; Physics and Process Modeling
(PPM)and Other Propulsion R and Apr. 1997; \6lume 2; 14p; In English; Also announced as 19970026130
Contract(s)/Grant(s): NCC3-309; NCC3-493
Report No.(s): Papet8; No Copyright; Aail: CASI; A03, Hardcopy; A02, Microfiche

Oneway to increase gas turbine engine blade reliability and durabilityégitae blade vibration. It is well known that vibra
tion reduction can be achieved by adding damping to metal and composite blade-disk systems. This experiment was done to inves
tigatethe use of integral viscoelastic damping treatments to reduce vibration of rotating composite fan blades. It is part of a joint
research ébrt with NASA LeRC and the University of California, San Diego (UCSD). Prewduration bench test results-ob
tainedat UCSD show that plates with embedded viscoelastic material had over ten times greater damping thamtisatitat
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plates;and this was without a noticeable change in bladiaatié. The objectives tiiis experiment, were to verify the structural
integrity of composite plates with viscoelastic material embedded between composite layers while gadézdaly forces from
spinning,and to measure the damping and natural frequency variation with rotational speed.

Derived from text

Viscoelastic Damping; Structural Failar Stiffness; Plates (Structural Members); Gasbine Engines; Fan Blades

19970026139NASA Lewis Research Centeleveland, OH USA
Magnetic Excitation for Spin Vibration T esting
JohnsonpPexter NASA Lewis Research CentédSA; Mehmed, Oral, NASA Lewis Research Centé8A; Brown, Gerald V
NASA Lewis Research CentddSA; Physics and Process Modeling (PPM) and Other Propulséon B Apr. 1997; \6lume
2;10p; In English; Also announced as 19970026130
Report No.(s): Papet9; No Copyright; Aail: CASI; A02, Hardcopy; A02, Microfiche

The Dynamic Spin Rig Laboratory (DSRL) at the NASA Lewis Research Center is a facility used for vibration testing of
structuresunder spinning conditions. The current actuators used for excitation are electromagnetic shakers which are configured
to apply torque to the rig'vertical rotarThe rotor is supported radially and axially by conventional bearings. Current operation
is limited in rotational speed, excitation capabjlapnd test duration. In anfeft to enhance its capabilities, the rig has been initially
equippedwith a radial magnetic bearing which provides complementary excitation and shaft support. The new magnetic feature
hasbeen used in actual blade vibration tests and its performance has been favorable. Due to the success of this initial modification
furtherenhancements are planned which include making the system fully magnetically supported. This paper reports en this com
prehensivesffort to upgrade the DSRL with an emphasis on the new magnetic excitation capability
Author
Shafts (Machine Elements); Magnetic Bearings; Actuators; Rotors; 8pis; Torque; \ibration

19970026144NASA Lewis Research Cente&tleveland, OH USA
The Role of Tibology in the Development of an Oil-Fee Turbocharger
Dellacorte,ChristopherNASA Lewis Research Centd&dSA; Physics and Process Modeling (PPM) and CRnepulsion R and
T; Apr. 1997; \6lume 2; 4p; In English; Also announced as 19970026130
Report No.(s): Paped4; No Copyright; Aail: CASI; A01, Hardcopy; A02, Microfiche

Gas-turbine-baseakeropropulsion engines are technologically mature. Thus, as with any mature techmghigtionary
approaches will be needed to achieve the significant performance gains that will keep the U.S. propulsion manufacturers well
aheadf foreign competition. One such approach is the developmaeiiitfoée turbomachinery utilizing advanced foil air bear
ings, seals, and solid lubricants. by eliminating oil-lubricated bearings and seals and supporting an engine rotor on an air film,
significantimprovements can be realized. For example, the entire oil system including pipes, lines, filtersamdddarks could
beremoved, thereby saving considerable weight. Sindeaaino thermal decomposition temperature, engine systems could oper
ate without excessive cooling. Also, since air bearings have no diameter-rpm fatigue limits (D-N limits), engines could be de-
signedto operate at much higher speeds and higher dewsitgh would result in a smaller aeropropulsion package. Because of
recentadvances in compliant foil air bearings and high temperature solid lubricants, these technologies can be applied to oil-free
turbomachineryln an efort to develop these technologies and to demonstrate a project along the path to an oil-free gas turbine
engine NASA has undertaken the development of an oil-free turbgeh&or a heavy duty diesel engine. This turbomachine can
reach120000 rpm at a bearing temperature of 540 C (1000 F) andpiparison to oil-lubricated bearings, can increaeieficy
by 10 to 15 percent because of reduced friction. In addition, because there arelmacaihts, there are no seal-leakage-induced
emissions.
Derivedfrom text
Tribology; Turbocompessors; Tirbomachinery; Solid Lubricants; Lubricants; Higkerperatue Lubricants; Gas drbine En
gines;Gas Bearings; Elastic Bperties; Aicraft Engines

19970026147Army Research LapCleveland, OH USA
Recent Advances in the Analysis of Spiral Bevel Gears
Handschuh, Robert F., Army Research Lab., USA; Physics and Process Modeling (PPM) and Other Propulsion R and T; Apr.
1997;Volume 2; 16p; In English; Also announced as 19970026130
Report No.(s): Paped7; No Copyright; Aail: CASI; A03, Hardcopy; A02, Microfiche
Spiralbevel gears are currently used in all helicopter power transmission systems manufactured in the USA. These gears are
required to transfer power from the horizontal engines to the vertical rotor shaft. Spiral bevel gears used in thismapgsity
cally required to carry high loads and operate at very high rotational speedsguUhiements of a typical aerospace spiral bevel
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gearapplication is shown. When designers are faced wijhirements outside of their experience, failures can occur or the result
antdesign will not be optimal. Therefore analytical tools that can enhance the design process are needed. Over the last ten year:
manystudies have been conductedunderstanding, analyzing, and improving the surface geometry and meshing characteristics

of spiral bevel gears. Research in this aespiires understanding and kinematically representing the manufacturing process. The
basicconfiguration of the machine for manufacture of spiral bevel gears is shown. Building on the very important fundamentals
of gear manufacturing kinematics haermitted the extension of these techniques to produce 3-D finite element models. Utilizing

this numerical technique has resulted in sophisticated analysis of these complex gears for thermal and structural/contact analysis.
Theobjective of this paper is to summarize théedéntial geometry approach to modeling the gear tooth surface geodoetry

menthow three-dimensional models are developed, and provide examples using the finite element technique finesolaing
andstructural/contact problems.

Derived from text

Helicopter Popeller Drive; Shafts (Machine Elementsjaifismissions (Machine Elements); Geaeth; Rotors

19970026200Defence Science an@édhnology Oganisation Airframes and Engines Dij\Canberra, Australia
Signal Processing Methods for Gearbox Fault Detection
Rofe, Simon, Defence Science arethinology Oganisation, Australia; Feb. 1997; 44p; In English
ReportNo.(s): AD-A324101; DSD-TR-0476; DODA-AR-010-104; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

Methods of accounting for load variation in vibration signals from helicopter transmission systems are presented. These
methodsare based on autoregressive moving-average (ARMA) models, and several ARMA parameter estimation schemes are
presentedSimulations of load variation are carried out, and a prediction error fiteed on the ARMA models, is usedjener
atea residual signal. Fault indices extracted from the residential signal are used to indicate the presence or absence of a fault. The
resultsof the simulations suggest that this method of fault detection is able to detect both general and local fault conditions.
DTIC
HelicopterPropeller Drive; Tansmissions (Machine Elements); Fault Detection; Engine Monitoring Instruments; System Fail
ures; Systems Health Monitoring; Gears; SignabPessing; Wration; Load Distribution (Foces)

19970026240Defence Science an@dhnology Oganisation Airframes and Engines Dj\Canberra, Australia
Elastic-PlasticAnalysis of a Plate of Strain Hardening Material with a Central Circular Hole: Comparison of Experiment
with Finite Element Analysis Containing the Unified Constitutive Material Model
Allan, Robert B., Defence Science aretiinology Oganisation, Australia; Feb. 1997; 47p; In English
ReportNo.(s): AD-A324100; DSD-TR-0492; DODA-AR-010-134; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

This report presents an experimental validation of elastic-plastic finite element stress analysis, using a unified constitutive
modelto describe the plastic response. The validation was done by experimentally measuring the elastic-platigtristugion
arounda circular hole in a flat plate undensile loading and comparing it with that produced by a finite element analysis of the
specimerusing the unified constitutive model. The validation involved smaasurements using both strain gauges and full-
field photoelasticityThe unified constitutive model was found to provide a significant improvement over classical plastieity mod
eling for the case of monotonic loading. A similar validation for cyclic plasticity has not yet been undertaken.
DTIC
Finite Element Method; Flat Plates; Holes (Mechanics); Perforated Plates; S#aidening; Strain Measement; Stss Anal
ysis; Plastic Deformation; Atraft Maintenance; F-IL Aircraft; Structural Analysis

19970026368Fluid Gravity Engineering LtdLiphook, UK
Heat Transfer for Perfect Gas and Chemically Reacting Flows
Smith, Arthur, Fluid Gravity Engineering Ltd., UK; May 1995; 14p; In English; Also announced as 19970026365; Copwiight W
ved;Avail: CASI; A03, Hardcopy; A03, Microfiche

In this section we focus on basic principles and the derivation of some basic relationships used in heat transfer analysis for
planetaryentry Catalytic mechanisms and theifegft on the thermal protection system is considered, finally radistiosport
andregimes are briefly examined.
Author
ReactingFlow; Atmospheric Entry; Ideal Gas; Thermald®ection; Aeodynamic Heating; Heatr@insfer; Radiation flansport;
Aerothermodynamics
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19970026375AerospatialeDept. Aerodynamique and Electromagnetisbres Mureaux, France
Communication Blackout During Earth-Atmosphere Entry of Capsules
Boukhobza, M., Aerospatiale, France; May 1995; 8p; In English; Also announced as 19970026365; Copyright Waived; Avail:
CASI; A02, Hardcopy; A03, Microfiche

Communicatiorblackout that occurs when space capsules enter the earth atmosphere is discussed. This paper Ras three sec
tions. The first section describes: the communication blackout phenomermogyuter programs used at Aerospatiale Espace
& Defence to predict the plasma characteristics, and the radioelectric attenu&ictssretommunication blackout. The second
sectiondeals with altitude ranges and encountered problems during the atmosphere entry of capsules. Examples of communication
blackoutobserved during entry of APOLLO and SOYOUZ vehicles are summarized in the last section.
CASI
Atmospheri&Entry; Blackout (Popagation); Plasma Sheaths; Reentry Communication; Boundary Layer Plasmas; Space Cap
sules;Hypersonic Reentry; Aedynamic Heating

199700263760ffice National d’Etudes et de Recherches AerospatiBless, France
Ablation
Devezeaux, D., Office National d’Etudes et de Recherches Aerospatiales, France; Hollanders, H., Aerospatiale, France; May
1995;10p; In English; Also announced as 19970026365; Copyrigivatl; Avail: CASI; A02, Hardcopy; A03, Microfiche

Whena vehicle is entering atmosphere at vergdaspeeds, typically motkan 4000 m/s, the mixture of gas which surrounds
thebody is heated by compression mechanisms at its front, and by friction inside the boundafhéatemperature gradients
arestrong enough to induce someglarenegy transferred through the wall. One has to characterize threessfof this environ
mentby the heat flux, an hypothetic wall at arbitrary temperature will receiven isolated from the surrounding flowfield. This
heat flux is depending on the velocity, altitude, shape geometry, and local point to be considered. For a ballistic re-entry body,
which has a drag force quite small with respect to its weiglgelaelocity valuesre achieved until low altitude where density
is rather high. The heat fluxes could reach values up to several hundred of MW/sq m, for an isolated wall. None material can resist
to such heating. So, it needs the use of ablative materials, which disappear by means of physico-chemical processes with air
Author
Ablation; Reentry ®hicles; Atmospheric Entry; Thermald®ection; Ablative Materials; Wlls; Heat Flux; Aeodynamic Heat
ing; Reentry Shielding; Spacecraft Shielding

19970026380Advisory Group for Aerospace Research and Developmenbspace Medical Panéleuilly-SurSeine, France

Audio Effectiveness in Aiation L'Efficacite des Communicationsd¢ales en Aeronautique

Audio Effectiveness in @iation; Jun.1997; 370p; In English; In French, 7-10 Oct. 1996, Copenhagen, Denmark; Also announced

as19970026381 through 19970026417

Report No.(s): AGARD-CP-596; ISBN-92-836-0043-6; Copyriglaiwd; Avail: CASI; A16, Hardcopy; A03, Microfiche
Theseproceedings include thee@hnical Evaluation Report, a Keynote Address, three overview addresses of key technical

areas34 solicited papers, armdlSummary paper of the Symposium sponsored by the AGARD Aerospace Medical Panel held in

Copenhagen, DE, from 7t1Dctober 1996. dpics addressed during this Symposium were: Audio Displays Noise Control, Pas

sive Technique Noise Control, Active Technique Noise Control, Applications Communication in Stressful Environment, and

Voice Control.

Author

AerospaceéMedicine; Confeznces; Noise Reductionpide Communication; Human Factors Engineering;cfaft Noise; Cock

pits; \Wice Contol; Auditory Peception

19970026381Defence Research Agen&ystems Integration DepEarnborough, UK
The Audio Environment in Aircraft
Rood,Graham, Defence Research Agendif; Jun. 1997; 10p; In English; Also announced as 19970026380; Copyraiyedy
Avail: CASI; A02, Hardcopy; A03, Microfiche

Theoverall aim of much of the Acoustic & Noise research is to minimize the riskasfng damage whilst maximizing the
operationacommunications capabilityith communications meaning all necessary signals to the pilot<alaulations show
thatby using next generation actimeise reduction technology in the flying helmet, producing higher levels of active reduction
or combinations of active & passive attenuation, it is possible to reduce the noise levels at the pilots ear to around 75 dB, such
thatthe hearing damage risk is essentially reduced to zero. The reduction of noise levels at the ear is also fully compatible with
improving speech & non-speech communications. At the talker & signal input end - at the microphone - signal processing ap-
proaches are needed to provide adequate signal to noise ratios for transmission, not only for the reception by humans, but alst
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for the recognition by machines, whether they are part of a human centered systeat@eler)\bér anachine centered system
(e.g.Voice Recognition Systems). At the listening end, research into means of noise reduction, either active or passiee - or
likely, and tested Auditory Icons, will require the use of higher quality transducers in the helmet earshell, as will the use of good
performanceANR, and this will support the move towards higher speech intelligibditaerall,the progress of technology and
computing that is now available in the acoustics arena, will provide a strong capability to allow the enhancement of operational
crewperformance by the use of the auditory mode as agigtiersupplement to the more heavily utilized visual senses.

Derived from text

Noise Reduction; Auditory Perception; Human Factors Engineeringhgpaice Medicine; Adraft Noise; \dice Communica

tion; Cockpits; Pilots (Personnel); Helmets; Noise Intensity; Eaté&ators

19970026384Wright State Uniy Dept. of Psychologypayton, OH USA
Design Considerations for 3-D Auditory Displays in Cockpits
Gilkey, Robert H., Wight State Uniyy USA; Simpson, Brian D., Wjht State Uniy USA,; Isabelle, Scott K., Armstrong Lab.,
USA; Anderson, imothy A., Armstrong Lab., USA; Good, Michael D., Honeywedtiinology CentetJSA; Jun. 1997; 10p;
In English; Also announced as 19970026380; Copyrighiv®#d; Avail: CASI; A02, Hardcopy; A03, Microfiche

Potentialcockpit applications of 3-dimensional auditory displays have generated considaierglst. These applications
include:increasing speech intelligibility by spatially separating communication channels, providing a navigation beacon, direct
ing pilots’ attention to tayets and threats, enhancing situational awareness by cuing a wiadmeation or indicating an immi
nentcollision, or even providing an auditory attitude indicakbmwever cockpit noise and the complexity of the signals to be
localizedcan adversely &fct sound localization performance and may limit thieotif’eness of these displayse\Weview the
results of our experiments on sound localization in noise and the localization of speech signals withstatidveagwhich
indicate that although thebility to distinguish left from right can be quite accurate in adverse situations, often the accuracy of
elevationjudgments decreases and the number of front/back confusions increases with relatively small deviations from ideal con
ditions. The implications of these performance limitations for the design of auditory displays and potential strategies for enhancing
performancewill be discussed.
Author
Aircraft Pilots; Sound Localization; Auditory Perception; Cockpits; Display Devices; Position (Locatimiog &ommunica
tion; Noise Reduction

19970026385Sextant Aionique Saint Medard en Jalles, France
Perceptualand Cognitive Synergy in rget Orientation: 3D Sound and Msual Information Synergie Perceptuelle et Cog
nitive dans I'Orientation vers une Cible: SON 3D et Informatiorisuelle
CourneauM., Sextant Aionique, France; Leppert,,FSextant Aionique, France; Gulli, C., Sextantinique, France; Leger
A., Sextant Aionique, France; Pellieux, L., Centre d’Enseignement et de Recherches de Medecine Aeronautique, France; Haas,
M., Armstrong Lab., USA; Jun. 1997; 6p; In French; Also announced as 19970026380; Copwrigid;\Wail: CASI; A02,
Hardcopy; A03, Microfiche

In the experimentation described here, two types of information that can make it possible to locate a threat weéne studied
an aeronautical contextisvial information, consisting of an arrow pointing toward the threat, involving a relatively high-level
cognitivemechanism, was presented on an HMD (fully feathering propeller). A more perceptual lachtimased on 3D sound,
was used alternatingly or simultaneously. The study was conducted in the context of cooperation between Sextant Avionique,
ArmstrongLaboratory and IMASSA/CERMA. The purpose was to evaluate tfecgfeness of these two modes of information
in a flight simulator and to test the hypothesis of a gnbetween them. The results presented here relate more particularly to
the phase of orientation toward the threat. @nalysis of data received during the experiment shows that the visual and sound
informationis equivalent anthat there is an additive syggr This synegy is revealed by a significant improvement of the per
formanceof the test subjects when the two modes are presented in an additive and simultaneous fashion.
Transl. by Schreiber
Flight Simulators; @rget Acquisition; Position (Location);atal Perception; Audio Equipment; Noise (Sound); Auditory-Per
ception

19970026386Institute for Human Factors TNGoesterbey, Netherlands

Evaluation of a Three-Dimensional Auditory Display in Simulated Flight

BronkhorstA. W,, Institute forHuman Factors TNO, Netherlandglivhan, J. A., Institute for Human Factors TNO, Netherlands;
Jun.1997; 6p; In English; Also announced as 19970026380; Copyrigived/ Avail: CASI; A02, Hardcopy; A03, Microfiche
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Modernsignal processing techniques allow headphone sounds to be processed waytiasthey seem to originate from
virtual sound sources located in the three-dimensional space around the. listerséng head tracking devices, it is even possible
to create a stable virtual acoustic environment that takes (head) movenietdisibner into account. One interesting application
of 3D sound is that it can be used to support situational awareness by generating virtual sound sources that indicaté positions
relevant objects (e.g. @e&ts or threats). This application was investigated in two flight simulation experiments in which the 3D
auditory display, used as a radar display, was compared with 2D and 3D visual radar displays. A target localization task was
employedjn which the subject, who flew a fighter aircraft, had to locate and follow anstidgenly appearing aircraft as quickly
as possible. Dependent variables were the search time and a subjective workload score, obtained after each trial. In the secon
experiment, also the deviation from the optimal track toward the target and the performance on a secondary task were scored
Resultsshow that search times and workload are similar for 3D auditory and 2D visual displays. Search times for the 3D visual
display were smaller. Simultaneous presentation of auditory and visual displays gave clearly improved performance in case of
the 2D visual displaybut only minimal improvement with the 3D visual displ@iie resultslemonstrate the fefctiveness of a
3D auditory display used agadar displaybut indicate that further development is required to reach the performance level of
advanced 3D visual displays.
Author
Earphonespisplay Devices; Fighter Adraft; Flight Simulation; Noise (Sound); Auditory eption;Signal Pocessing; Man
MachineSystems; Cockpits; Sound Generators

19970026408German Air ForceOtorhinolaryngology DeptFuerstenfeldbruk, Germany
SpeechLanguage Hearing Bst Results of Active Duty Pilots Failing the Pug Tone Audiometry Limits of ICAO Guide-
lines: Method, Problems and Limits to \érify the Waiver Status
Hanschke, W., German Air Force, Germany; Jun. 1997; 4p; In English; Also announced as 19970026380; Copyright Waived,;
Avail: CASI; A01, Hardcopy; A03, Microfiche

Adequatehearing is essential for communication in flight and rapid and accurate assessment of warning tones in the cockpit.
Waiver is permitted, when hearing is adequate to permit essential communication in flight. Thg&rsipeech language hear
ing test method gives the opportunity to verify the intelligibility istandard proven manor with the possibility to add aviation
relatednecessities. A higher safety standard cadaefined by replacement of the former subjective aeromedical hearing meth
ods.
Author
Audiometry;Speech Recognitionpiée Communication; Atraft Pilots; Hearing; Noise Reduction; Auditory eption; Lan
guages;Auditory Defects

19970026409Royal Norwegian Air Forcdnst. of Aviation Medicing Oslo, Norway
Impr oved Speech Intelligibility in Aircraft Noise due to Altitude
Wagstaff,Anthony S. Royal Norwegian Air Force, Norway; Jun. 1997; 6p; In English; Also announced as 19970026380; Spon
soredin part by Norwegian Air Ambulance; CopyrightaWed; Avail: CASI; A02, Hardcopy; A03, Microfiche

Fewstudies have addressedeefs of altitude and noise combined, although these ti@otefarenherent parts of all aviation.
Thefew published studies that have addressed altitddetgfon hearing function have mainly focused on using gas mixtures,
andhave demonstrated inconclusive results. The present study was designed to assessdhalgfude on speech intelligibility
in aircraft noise. The primary hypothesis was a predicted detrimental, hypi@dtozf speech intelligibility in noise. Eight male
subjectswith normal hearing were fitted with an aviation headset specially ad@ptese with the audiometePure-tone audio
metry,as wellas speech audiometry in noise, was performed at 0, 10,000, 13,000, and 16,000 ft. simulated altitudes in a hypobaric
chamber. The 4 test altitudes were performed double blind with respect to audiometry operator and test subject. Arterial blood
gases where measured using an intra-arterial catheter and tympanometric measurements verified full middle ear equilibration.
Noiselevels where monitored and logged throughout all experimargsbstantial increase in speech intelligibility in noise due
to altitude was found in this studyhe physical dééct of barometric pressure on noise causing an increased signal-to-noise ratio
wasfound to greatly outweigh any hypoxic detrimentéetf:
Author
Aircraft Noise; Noise Intensity; Auditory Rexption; Wice Communication; High Altitude Enginments; Aerspace Medicine;
SpeectRecognition; Earphones; Hearing

199700264 10Armstrong Lah.Bioacoustics and Biocommunications Brandhight-Patterson AFB, OH USA

Vulnerability of Female Speech Poduced in Operational Noises
Nixon, C. W, Armstrong Lab., USA; Morris, L. J., Armstrong Lab., USA; McCavitt, A. R., Armstrong Lab., USA; McDaniel,
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M. P., Armstrong Lab., USA; Anderson, T. R., Armstrong Lab., USA; McKinley, R. L., Armstrong Lab., USA, Yeager, D. G.,
ArmstrongLab., USA; Jun. 1997t2p; In English; Also announced as 19970026380; Copyriginadl; Asail: CASI; A03, Hard
copy; A03, Microfiche

This study quantified the speech intelligibility fifences in high level noise due to gen&iemale speech was always less
intelligible than male speech and thefeliences grew with increased levels of the noise. Intelligibility of both male and female
speechdiffered with aircraft noise spectrum. These gendéerdifices caused no impact at the lower levels of noise, however they
do constitute a problem at the highest levels. The application of active noise reduction technology and replacement of the M-87
with the M-169 noise canceling microphone should neutralize most of these impacts. The perception of LPC-10 and CVSD vo
codedfemale speech was essentially the same as male speech. There were no sigrféicantetifoetween the recognition accu
racy of male and female speech for either the ITT or IBM automatic speech recognition system.
Author
Speech Recognition; Sex Factor; Females¢iit Noise; Noise Reductionpie Communication; Noise Intensity

19970026412MRC Applied Psychology UniCambridge, UK
Vocal Agitation as a Pedictor of Emotion and Stress
Allerhand, M. H., MRC Applied Psychology Unit, URatterson, R. D., MRC Applied Psychology Unit, UK; Jun. 1997; 10p;
In English; Also announced as 19970026380; Copyrighi/®d; Avail: CASI; A02, Hardcopy; A03, Microfiche

This paper reports an application o€@mputational auditory model to measure vocal agitation in speech automadivally
torelate it to the perceived straasrecordings of pilots operating under adverse conditions. Results of a short-time correlational
experimenshow significant correlation (r = 0.765; p is less than .001) between measured and perceived vocal agitation. It is also
shownthat time-integrated vocal agitation corresponds well with perceived stress over a period of the order of 18s.
Author
\Woice Communication; Auditory Pegption; Mathematical Models; Airaft Pilots; Acoustics; Agraft Noise; Agitation

19970026413Defence Research Agen&ystems Integration DepEarnborough, UK
Effects of Helicopter Cabin Noise Upon HF dcoder Secue Speech Systems
Rogers). E. C., Defence Research AgentdK; Rood, G. M., Defence Research AgerdiK; Jun. 1997; 10p; In English; Also
announceas 19970026380; CopyrightdiVed; Avail: CASI; A02, Hardcopy; A03, Microfiche

An increasing number of military aircraft are being provided with secure (encrypted) systamsdair, air-to-ground and
ground-to-airommunications. Most secure HF radio channels use a Linear Pre@iotiee (LPC-10 ¥coder) to parameterize
thetalkers speech, and this digital data is then encrypted before being transmitted over the HF radio link. At thethecsatar
is decrypted and fed into a second vocouddrere the speech parameters transmitted are used to produce a representation of the
original speech signal. The vocoders transmit the digitized data at 2.4kbits/sec according t6Gh8 TNNAG 4198 interoper
ability standard. Studies at DRA Farnborough have identified that the presence of helicopter noise at the microptwiie input
transmittingvocoder reduces the intelligibility of the vocodgzbech transmitted, and that the reduction is dependent on the rela
tive levels of the speech and noise at the microphone (i.e. the speech to noise ratio, SNR). These assessments have been conduct
usingDiagnostic Rhyme st (DR') techniques. DRA have investigated techniques to enhance the performance of vocoders using
digital processing techniques. DRnd user acceptabilissessmentials have been conducted to assess feetsfof these teeh
nigueson LPC-10 vocoder performance and the results of this work will be presented.
Author
Military Aircraft; Aircraft Noise; Digital Data; Helicopters; Airaft Compartments;dfice Communication; Noise Reduction;
Vocoders; Radio Communicationpide Data Pocessing

19970026415Defence Research Agen&ystems Integration DepEarnborough, UK
Voice Recognition in Adverse Aicraft Cockpit Envir onments
South,A. J., Defence Research AgenthK; Jun. 1997; 10p; In English; Also announced as 19970026380; CopyraiNedV
Avail: CASI; A02, Hardcopy; A03, Microfiche

A speech recognition system has been flowntin@aseat drnado strike aircraft and assessments made of the recognition
accuracy undemormal,terrain following and 4G turning flight. ¥d accuracies averaged some 96% under normal flight, and
95% under terrain following. During 4G turns the recognition levels dropped to around 80%. Subsequent speech recordings made
onthe centrifuge at the RAF School ofiAtion Medicine consisted of lists of digit strings and typical Direst® Input command
phrases. Recordings were made at up to 8G, using four different levels of anti-G protection. The subjects were five male RAF
personneland one female. The digit string lists were used to test a spdgf@ndent whole word speech recognizeipab 6G.
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Theresults will be presented for protection using standard and full coverage anti-G garments, and with the use pfegmitige
breathingPossible solutions to the lower accuracy rates at higher G levels and with pressure breathing are discussed.
Author

Speech Recognition; Military Aircraft; Aircraft Pilots; Auditory Perception; Voice Communication; Cockpits; Gravitational
Physiology;Gravitational Effects

199700264 16Wright Lab, Vehicle-Pilot Integration Bran¢cWright-Patterson AFB, OH USA
Flight Test Performance Optimization of ITT VRS-1290 Speech Recognition System
Williamson,David T, Wright Lab., USA, BarryTimothy P, Wright Lab., USA; LiggettKristen K., Wight Lab., USA; Jun. 1997;
6p; In English; Also announced as 19970026380; Copyrighit®d; Asail: CASI; A02, Hardcopy; A03, Microfiche

This paper discusses the performance optimization of an ITT VRS-1290 continuous speech, speaker dependent speech recog
nition system that was flight tested in a NASA Lewis Research Centdr0@\aircraft. A 53-word vocabulary was tested with
twelve pilots using an M-162 microphone headset on the ground and under 1g and 3g flight conditions. DigitahpeldivAT)
recordingswere made of both the subjects’ input and ambient background noise. Noise levels in the rear cockpit were in excess
of 115 dB, with signal-to-noise ratios measured as low as 12 dB. During the early stages of the flight test, performance of the ITT
systemwas poorwith some subjects achieving below 60% recognition accuféeyDAT recordings became a critical element
in the troubleshooting and optimization of the ITT system. A combination of input gain. noise calibration, and ITT recognizer
engineeringparameters were adjusted based off B¥ting to achieve an average word accuracy of 97.Zbeifig condition
and97.1% in 3g across all subjects.
Author
SpeectRecognition; Flight &sts;Gravitational Effects; Backgund Noise; Flight Conditions; Miophones; ¥ice Communica
tion; Aircraft Pilots; Earphones

19970026417Abertay Univ, Div. of PsychologyDundee, UK
Hidden Usability Issues in Speech Interfaces
Cook,Malcolm J., Abertay Uniy UK; CranmerCharles, Abertay UnivUK; Milton, Carol-Ann, Abertay Uniy UK; Finan, Rob
ert, Abertay Univ, UK; Sapeluk, AndyAbertay Univ, UK; Jun.1997; 30p; In English; Also announced as 19970026380;-Spon
soredin part by European Social Fund; CopyrighaiVéd; Avail: CASI; A03, Hardcopy; A03, Microfiche

Theincreasing power and sophistication of speech recognition and speech synthesis has encouraged speculation that humal
factorsproblemsin implementing speech interfaces will diminish dramatically as technological develops. Advanced speech inter
faceshave been investigated and are currently being integrated into prototypes for advanced civil and military cockpits. The reason
for the introduction of speech-based interfaces is to increase the time available for head-up flight andictirapbye flight
performancend safetyThe advantage which is claimed for delivering information via speech-based interfaces is a reduction the
vast quantities of information normally presented in visual displays in the cockpit and the release of the pilot from head down
management of cockpit systems. Directly or indirectly, the benefits of splitting information delivery and data command/entry
across modalities are often justified in terms of independent information processing. The independent nature of the processing
in turn assumes there will be no interference between tasks or degradation in performance. Pilot research by the authors indicate:
that there are problems related to memory and workload that are present in current technology and will remaiadhufistase
with speech-based interfaces. These problems will remain in even though recognition accuracy is increased because they residi
in the limits of the human operator to manage multi model environments. In a simulated multi-task environment self-reports and
performancea moderate to high levelgorkload workload with multi-model interfaces have shown that overall performance with
speech-baseidterfaces is degraded. The use of multi-model interfaces resulted in degraded perforntaske requiring ex
tendedprocessing of information and recall of information from memory
Author
SpeectRecognition; Wice Communication; Adraft Instruments; dice Contol; Cockpits; Display Devices; Man Machine Sys
tems

19970026630Defence Research Establishment Otta@tsawa, Ontario Canada

Effect of Repair on the Electomagnetic Shielding Poperties of Composite Materials

GardnerC. L., Defence Research Establishment Ottawa, Canada; Apps, R., Defence Research EstablishmeDadttiaya,
Russell A. J., Esquimalt Defence Research Detachment, Canada; Jan. 1997; 21p; In English

Report No.(s): AD-A325402; DREO-TN-97-001; No Copyrightafx CASI; A03, Hardcopy; A01, Microfiche
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Compositematerials are increasingly being used forabestruction of aircraft because of their superior physical properties.
Maintenancef adequate electromagnetic (EM) shielding inside the aircraft is often a concern because of the incredsing use
sensitiveavionics. Degradatioaf EM shielding provided by the skin of the aircraft during repair can be of particular concern.

In this report, we present results of measurements that we have made to examfaettbErepair on the magnetic and electric
shieldingproperties of carbon/epoxy laminates. In carrying out this stueligave used the conventional repair techniques that

are used for repair of the CF-18 aircraft. These methods include the application of epoxy bonded carbon/epoxy and titanium
patchesand the use of a bolted aluminum rapid repair (battle) patch. In all cases the patches were applied over a 75 mm hole in
an8-ply AS-4 carbon/epoxy laminate. The results showttietise of a carbon/epoxy or a titanium patch results in a degradation

of the magnetic shielding of tlearbon/epoxy laminates by as much as 40 dB. Thie ldegradation is attributed to the loss of
electrical contact between the patch material and the laminate. The degradation of magnetic shielding with a bolted aluminum
patchis less severe (20 dB) because the bolts provide some electrical contact between the patch and the laminatsul&milar
arepresented for the fefct of repair on electrical shielding. Limited results are presented that show that shielding can be substan
tially improved by providing electrical contact between the laminate and the patch material.

DTIC

Electromagnetic Shielding; Epoxy Matrix Composites; Laminates; Avionics; Carbon Fiber Reinforced Plastics; Aircraft
ConstructionMaterials; Aircraft Maintenance

19970026665Defence Research Agendyalvern, UK

An Advanced Numerical Scheme for Computational Elecomagnetics

Gallagher, J. G Defence Researdkgency, UK; Hodgetts,.TE., Defence Research AgentdK; Lytton, C. C., Defence Re-

searchAgency UK; Arthur, M. T., Defence Research AgentK; King, I. D., Defence Research AgendyK; Apr. 1997; 10p;

In English; Also announced as 19970026663; Copyrighiv®d; Avail: CASI; A02, Hardcopy; A03, Microfiche
Computationaklectromagnetics and computational fluid dynamics have evolved as independent areas of ramakyscsl

butthe equations which are solved in these two aredsiagamentally similant therefore seems plausible that methods devel

opedin one area should also be applicabléhtootherwith possible savings of time and computer resources. This paper describes

atest of this idea: a general method originally developed for aerodynamics calculations by specialists at the farnborough site of

the Defence Research Agency (DRA) is now beangpted for electromagnetic calculations, with the collaboration of specialists

atthe DRAs Malvern site. The preliminary results are very encouraging.
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19970026826Stanford Uniy, Mechanical Engineering DepStanford, CA USA
Reseach on Supersonic Reacting Rowd-inal Report 15 Feb. 1994 - 15 Feb. 1997
Bowman,C. T., Stanford Uniy; USA; Hanson, R. K., Stanford UniWJSA; Mungal, M. G., Stanford UniMUSA; ReynoldsW.
C., Stanford Univy, USA; Feb. 14, 1997; 48p; In English
Contract(s)/Grant(s): F49620-94-1-0152; AF Proj. 2308
Report No.(s): AD-A326209; AFOSR-TR-97-0273; No Copyrightaifs CASI; A03, Hardcopy; A01, Microfiche

An experimentalind computational investigation of supersonic combustion flows was carried out. The principal objective
of the research was train a more fundamental understanding of mixing and chemical reaction in supersonic flows. The research
effort comprised three inteelated elements: (1) stability analyses and numerical simulations of compressible reacting flows; (2)
development of laser-induced fluorescence techniques for time-resolved multidimensional imaging of species concentration,
temperatureyelocity and pressure; and (3) an experimental studyixihng and combustion in a supersonic plane mixing layer
with the additional development of simple mixing enhancements. The specific objectives and results of the research of each of
theseprogram elements have been summarized in this report. New results isctietailed stability map for reacting, compress
ible shear layers; new PLIF techniques for transient facilities; new measurements of nfigiegayfin compressible flows and
demonstratiorof simple mixing enhancement techniques with low pressure drop.
DTIC
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19970026835Arizona Univ, Dept. of Aerospace and Mechanical Engineeriugson, AZ USA

Receptivity Theory in Compressible Jet Flow Contol Final Report

Kerschen, Edward J., Arizona UniWSA; Mar 1997; 28p; In English
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An analysis is presented for the generation of shear layer instability waves by localized sources close to and faraitom the
ing edge. The frequency is assumed low enough that the shear layer can be represented by a vortex sheet, and the selution is deve
opedusing the WlenerHopf technique. Actuators (sources) on both surfaces of the splitter plate, and in the quiescent fluid just
outsidethe shear layeare considered. Results are presented for both subsonic and supersonic Mach numbers. Actuators on the
stream side of the splitter place are found to be more effective in generating shear layer instability waves than actuators on the
sideadjacent to the quiescent fluid. The receptivity is highest for actuators located very near the trailing edge. For upstream actua
torslocated on or near the splitter plate surface, the receptivity level decreases algebraically with distaheefadimg edge.
In contrast, for actuators located just outside the shear layer downstream of the trailing edge, the receptivity level decreases expo
nentiallywith distance from the trailing edge.
DTIC
Jet Flow; Surface Stability; Aedynamic Characteristics; Comtitability

13
GEOSCIENCES

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

19970026354Universal Enagy Systems, In¢Dayton, OH USA
Thermal Management Reseagh Studies, Wlume 2, Rotating Hear Pipe Final Report Mar. 1991 - Aug. 1996
Ponnappan, Rengasanyniversal Enagy Systems, Inc., USA; Sep. 17, 1996; 217p; In English
Contract(s)/Grant(s): F33615-91-C-2104; AF Proj. 3145
Report No.(s): AD-A325412; UES-255-TR-96-bl\2; WL-TR-97-2002-V8l-2; No Copyright; Aail: CASI; A10, Hardcopy;
A03, Microfiche

This document presents a comprehensive account of the high speed rotating heat pipe (RHP) research performed in suppor
of the more electric airplane technology development. A literature review revealed that there are no studies done on RHP at rota
tional speeds above 12,000 rpm. New trends in advanced IPU (Integrated Power Unit) and IS/G (Integral Starter/Generator) type
of systems require very high speeds up to 60,000 rpm in order to be dimgiled to the gas turbine engines used in aircraft.
RHPtechnology may be a viable method for the thermal management of these power systems. RHP test articles have been de
signed fabricated and tested successfully in the high speed test rig developed especially for this patpos@dithethanol filled
RHPsmade of stainless steel were tested up to 30,000 rpm for the first time. Some deficiencies in the existing analytical modeling
of the RHP performance were identifiadd improvement directions were initiated. Several unique design and testing scenarios,
suchas critical speed, and dynamic balancing aspects, non-contact temperature measurement, induction heating, oil jet cooling,
etc.are presented. Air jeooling of the RHP condenser looks attractive for low heat transport capacity applications as opposed
to the oil jet cooling which requires rotary shaft seals.
DTIC
HeatPipes; Gas iirbine Engines; Fabrication; Heatrdnsfer; Induction Heating; @mperatue Contol; Aircraft Engines; Ther
mal Analysis; Liquid Cooling; Air Cooling
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LIFE SCIENCES

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

19970026184Army Aeromedical Research Lalort RuckerAL USA
U.S. Army’s Aviation Life Support Equipment Retrieval Program Final Report
Voisine,Joel J., Army Aeromedical Research Lab., USisina, Joseph R., Army Aeromedical Research Lab., USA; McEntire,
B. J., Army Aeromedical Research Lab., USA; A[®97; 50p; In English
Contract(s)/Grant(s): 30162787A878
Report No.(s): AD-A324959; USAARL-97-16; No Copyrightyall: CASI; A03, Hardcopy; AO1, Microfiche
In 1972, the U.S. Army Aeromedical Research Laboratory (USAARL) establishedidt®A Life Support Equipment Re
trieval Program (ALSERP). The purpose of this program is to evaluateféativefness of aviation protective equipment in an
aircraft accident environment and to contribute to the improvement of this equipment through modification or development of
newdesign criteria. Department of the Army Pamphlet 385-40, Army Accident Investigation and Reporting, requires all life sup
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portequipment which is in any way implicated in the cause or prevention of injury to be shipped to USAARL for analysis. The
primary objectives of the ALSERP are: (1) to determiviey aviation mishap occupant injuries were or were not received, and

(2) to develop concepts and criteria for design improvements through the analysis of injuries and their correlation to retrieved
aviationlife support equipment.

DTIC

Accident Investigation; A@raft Accidents; Life Support Systems; Injuries

19970026205Syracuse UniyInst. for Sensory ReseardiY USA
Design and Implementation of the &ctor Array Contr oller Tool Final Report
Bolanowski, Stanley J., Syracuse UnlSA; Feb. 08, 1996; 19p; In English
Contract(s)/Grant(s): NO0014-95-1-0526
Report No.(s): AD-A325173; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Basically,the project was a one time contract to design and build a specific piece of equipment to show feasibility of a system
thatwould improve situational awareness for pilots and other Navy persehpnsk sensory systems are overtaxed or receiving
conflicting information. The primary interest in developing such a device for the Navy is to aid in decreasing the naimtraftof
andpilots lost during warfare and while flying under conditions that corrupt situational awareness. Our portion of the project in
volved hardware and software design of a device to interface between the output of a gyroscope and the input to a tact or array
Thetactor array consisted of tactors that are mounted on a body suit which the pilot wears. The gyroscopic infofethiido
the controller which uses a lookup table, programmeibleabview software and located in Read Only Memory (ROM), to map
orientationof the gyroscope to particular patterns of vibration in the tactor. afh@ydevice has was designed andt and sent
to the Naval Air Medical Research Laboratory in Pensacola, FL, and was to be used in a test flight sometime in the middle of
August,1995.
DTIC
Design Analysis; Arrays; Feasibility; Flight Safety; Physiological Effects; Disorientation; Human-Computer Interface

19970026234Clemson Uniy SC USA
The Effects of Status, Cost, and Authoritoianism on Subordinates Challenging/Monitoring Behavior in a Cockpit Simula
tion
Carey,Sean K., Clemson UniMUSA; Apr 16, 1997; 109p; In English
Report No.(s): AD-A323878; AFIT/CI-97-014; No Copyrightyall: CASI; A06, Hardcopy; A02, Microfiche

Thisresearch examined the challenging/monitoring communications behavior of 60 colleggatases fulfilling theole
of copilot in a cockpit simulation. The status of the pilot and cost of not challenging/monitoring treegatérmance were ma
nipulated.The number of task relevant communications, timing of thes@munications, and type of communications made by
the subjects and directed at the pilot were measured. A measure of authoritarianism was also accomplished by the subjects. The
results showed a significant status by cost interaction for the number and timing of communications variables. Subjects paired
with low status pilots were more aggressive in their communications behavior under conditions of high cost than low cost of not
challenging/monitoringSubjects paired with high status pilots were more aggressive under conditions of low cost than high cost
of not challenging/monitoring. Also, subjects paired with low status pilots used more direct styles of communication than those
pairedwith high status pilots. These findings imply that when a copilot is paired with a high statwghpilotakes a serious mis
take, he/she is least likely to be aggressive in challenging such arreattrer words, copilots are mgsssivewhen their input
is needed the most. Such findings have training, performance and safety implications.
DTIC
Aircraft Pilots; Cockpits; Flight Simulation;dice Communication; Cockpit Simulators

19970026383Armstrong Lah.Noise Efects BranchWright-Patterson AFB, OH USA
The Effects of Spatial Auditory Preview on Msual Performance
Elias, Bartholomew, Armstrong Lab., USA; Jun. 1997; 8p; In English; Also announced as 19970026380; Copyright Waived;
Avail: CASI; A02, Hardcopy; A03, Microfiche

Sincethe auditory system is nepatially restricted like the visual system, spatial auditory cues can provide information re
garding an object’ position, velocityand trajectory beyond the field of vieRecent studies (e.g., Perrott, Cisneros, McKinley
& D’Angelo, 1995) have demonstrated performance benefits in static visual search taskgesalial extents when visual
targetshave been augmented with spatial auditory position cues. The benefits of spatial auditory display augmentation have also
been demonstrated in applied settings such as airborne traffic collision avoidance systems (Begault, 1993). Research has als
shownthat spatial auditory displays are potentially useful for enhancing cockpit situational awareness and reducing visual work
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load in tactical aircraft operations (McKinley. et al., 1994). The research program described here adds to these initial findings
regarding the utility of spatial auditory displays by demonstrating that visual displays can be augmented with dynamic spatial
auditorypreview cues that provide information regarding the relative position. velanitytrajectory of objects beyond tiedd

of view. In one experiment, thefetts of a spatial auditory preview display were examined in a visgak @iming task. A moving
soundsource provided cues regarding the position and velocity of movigetsaprior to their appearance on the visual display

by providing these spatial auditory preview cues, greater accuracy was achieved in the gistuaihtémg task. In a second experi
ment,dynamic spatial auditory cues presented through headphones conveyed preview information reggetpugitéon, ve

locity, and trajectory beyond the field of view in a dynamic visual search task. The provision of spatial auditory preview cues
significantlyreduced response times to acquire and identify moving visgetsahat traversed a cluttered display and signifi

cantly reduced error rates indat classification. These findings demonstrate that spatial auditory preview can augment visual
displaysand enhance performance in complex, dynamic task domains such as aviation.

Author

Display Devices; Audio Equipment; Cockpits; Collisionofdance; Flight Operations;iStial Tasks; Auditory Pereption; Audi

tory Signals

19970026396Army Aeromedical Research Laort RuckerAL USA
The Communications Earplug: A Logical Choice for \bice Communications in Aircraft
Mozo,Ben T, Army Aeromedical Research Lab., USA; Ribera, John E., Brooke Matjical CentgrUSA; Audio Efective-
ness in Aviation; Jun. 1997; 10p; In English; Also announced as 19970026380; Sponsored by Army Project Managers Office;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A03, Microfiche

The U.S. Army aviator works in high levels of noise and routinely faces the challenge of effective voice communication.
Existing aviator helmets, while adequate in providing hearing protection, do not provide the signal-to-noise ratio necessary to
optimizein-flight voice communications. The Communications Earplug (CEP) is a small device worndvyatioe and provides
significantimprovements in hearing protection and communication performance. The CEPmisegw@e earphone transducer
adaptedo a replaceable foam earplug. Attenuation characteristics of the CEP are similar to those of other insert hearing protective
devicesand provide adequate protection in U.S. Army noise environments. Additional protection results when the CEP is worn
with the aviators helmet. The CEP is comfortable over a period of selietakand, in its current configuration, is considered
highly acceptable bgeasoned aviators and crewmembers. The CEP is easier to insert and seat in the outer ear canal than othel
insertprotectors available through military channels. Speech intelligibility in simulated helicopter noise is significantly enhanced
when using the CEP when compared to the standard SPH-4 and HGU-56/P aviator’s helmets. CEP and active noise reductior
(ANR) results are comparable in terms of speech intelligibHtywever thereare several diérences that should be considered
beforedeciding which is the system of choice. The technology developed for CEP has wide-ranging applicatimilitarthe
andcan easily badapted to communication needs in the civilian commufiitg CEP is an inexpensive device that can enhance
air and ground crewmember voice communications in the operational envirommeistiould be positively considered for inclu
sioninto all aircraft and vehicular communication helmets as a battlefield multiplier for the 21st century
Author
Aircraft Pilots; Earphones; 8ce Communication; Noise Reduction; Helmets; Active ©brttiearing; Ear Potectors; Auditory
Perception;Audio Equipment

19970026398Centre d’Enseignement et de Recherches de Medecine AeronalM&&SA, Bretigny France
Assessment of Active Noise Reduction Hearing Protectors: Noise Attenuation and Speech Intelligibilivaluation de
Casquesa Reduction Active de Bruit: Protection Auditive et Intelligibilite
Pellieux,L., Centre d’Enseignement et de Recherches de Medecine Aeronautique, France; Sarafian, D., Centre d’Enseignement
etde Recherches de Medecine Aeronautique, France; Reynaud, G., Seiktaitfu&, France; Jurl997; 20p; In French; Also
announceds 19970026380; CopyrightaiVed; Avail: CASI; A03, Hardcopy; A03, Microfiche

Hearingprotection dfered by current pilot helmets is far be fully satisfying as shown by thegarnumber of hearing losses
observedn military aviators at retirement age. Due to the poor intelligibdftgommunication channels the sound volume has
to be significantly increased which adds a dangerous auditory stieggudhearingprotectors such as commercially available
activenoise reduction (ANR) headsets and prototype helmets, equipped with ANR earshells, were assessed in order to estimate
their efficacy for both noise attenuation and improvement on speech intelligibitityassessment was basedoriginal experi
mental protocols including abnormal conditions, objective measurement of both passive and active attenuations by the MIRE
method subjective prediction of intelligibility by measuring the Speedn$mission Index, and itsibjective evaluation through
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CVC tests. Realistifet and helicopter noisy environments and a pink noise have been used to perform the tests. The results ob
tainedwith the various systems assessed are presented and discussed.

Author

Noise Reduction; Agraft Pilots; Hearing; Ear Potectors; Noise Injuries; Speech Recognition; Earphones; Auditory Fatigue

19970026399Royal Norwegian Air Forcdnst. of Aviation Medicing Oslo, Norway
Effects of Active Noise Reduction on Noise Levels at theggmpanic Membrane
Wagstaff,A. S., Royal Norwegian Air Force, Norway;okén, O. J., Royal Norwegian Aiorce, Norway; Jun. 1997; 6p; InEn
glish; Also announced as 19970026380; Sponsored in part by Norwegian Air Ambulance; Copwgiigit;\Avail: CASI; A02,
Hardcopy;A03, Microfiche

Active noise reduction (ANR) is an electronic system that works by continuous sampling of noise inside the etlrehell of
headset with a small microphone. This signal is inverted in phase through the headsetthpsakeiucing noise levels g
structiveinterference of thacoustic field. The system provides good low-frequency noise attenuation, but air &eewn difeir
subjectiveopinion of ANR. The present study is an attempt to provide an objective assessmentfettiod ANR on noise levels
at the tympanic membrane. Seven subjects with normal ears were placed in an environment of recorded noise from a BO-105
helicopter.A microphone probe was inserted to within 5 mm of the tympanic membrane of each subjects hglselavels
in the ear were measured witholieadset and with two d&rent ANR headsets. Measurements were performed with and without
the ANR system on, and, with and without white noise through the headset communication system. The whitesnsied to
simulateaircraft communication noise. The two headsested had diéring levels of passive and active attenuation. The ANR
systemproduced a substantial low-frequency attenuation. Howeweese levels in the mid frequenciesreased somewhat when
the ANR system was switched on. Thigesft was augmented when white noise in the communications system was introduced,
particularlyfor one of the twdeadsets. Low-frequency noise attenuation of ANR systems is substantial, but an increased mid-and
high frequency noise level caused by the ANR mdgcafboth communication and overall noise levels. Our data provide advice
onwhat factors should be taken into account when ANR is evaluated for use in an aviation operational environment.
Author
Aircraft Communication; NoisReduction; Active Cordl; Acoustics; Continuous Noise; Earphones; Flighe®s; White Noise;
Ear Protectors

19970026401National Research Council of Cana@dtawa, Ontario Canada
Adaptive Active Noise Reduction Headset for Helicopter Aicrew
Pan,G. J., National Research Council of Canada, Canada; BrarAmkr National Research Council of Canada, Canada; Crab
tree, R. B., Defence and Civil Inst. of Environmental Medicine, Canada; Jun. 1997; 6p; In English; Also announced as
19970026380¢Copyright Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

Thefeasibility of applying adaptive active noise reduction (ANR) to a communication headset has been explored by applying
digital feedforward control ta headset designed for helicopter aircr&wniniature microphone was mounted on the outside of
one circumaural earmuff to provide a reference signal, while the original microphone and earphone located within the volume
enclosedy the earcup of a commercial ANR headset were retaingavtide an 'errdrsignal and the corrective sound field,
respectivelyThe signals were digitized and processed in real time by a TMS320C31 digitalsmpessor operating at 40 MHz.
The performance of the apparatus has beeiuated in a reverberant room using a recording of Sea King helicopter noise at the
aircrewposition. The noise was replayed so as to reproduce the sound pressure levels measured in the helicopter during hover
Both noisespectrum and level were confirmed by one-third octaveband analysis. For active control, the helicopter noise was band-
limited to from 10 to 1000 Hz. When tested on five subjects, the apparatus controlled the theissaatvithin this frequency
range,and the control system was stable. The noise reduction recorded at the error microphone, i.e., close to the ear canal entrance
wasin excess of 1@B from 16 to 300 Hz for all subjects, and ranged from 10 to 26 dB at the rotor blade passage frequency (16
Hz), and from 10 to 20 dB at frequencies up to 200 Hz, depending on the subject. The differences in ANR experienced by the
subjectsare believed to be associated with variations in the fit of the headset, and remain the subject of continuing research.
Author
Feedforward Control; Digital Systems; Active Control; Noise Reduction; Aircraft Noise; Earphones; Flight Crews; Micro-
phones;Real Tme Operation; Signal Analyzers; Human Factors Engineering; Design Analysis

19970026406RigshospitaletDept. of OtolaryngologyCopenhagen, Denmark

Air craft Noise Profiles and the Efficiency of Noise Ritection Devices in the Royal Danish Air Fare

VesterhaugeS., Rigshospitalet, Denmark; OsterhammelAR Rigshospitalet, Denmark; Rasmussen, A. NorRdgshospitalet,
Denmark;Oldenbug, J. N. S., Royal Danish Air Ford@enmark; Jensen, E. S., Royal Danish Air Force, Denmark; Jun. 1997;
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6p; In English; Also announced as 19970026380; Copyrighiv®d; Avail: CASI; A02, Hardcopy; A03, Microfiche

Exceptfor being hazardous to the function of the ear itself, noise has a lot of unpleasargaroo-capabilities. It is anney
ing, noise interferes with performance anficéncy, and itinterferes with communication. No matter what we do, we all have
to live with and accept certain levels of noise. This, indeed, counts for aviation too. It has been told, that when Louis Bleriot in
1909flew from France to England, the noise from his 25@dBine heard from the ground by those fortunate enough to witness
this historic event, was probably 20 to 30 dB louder than the ne&sing the ground from a current jet aircraft. This was caused
by the fact that Bleriot flew very much lower than modern aircraft. So, due to simple physical laws, the closer you are to a noise
sourcethe more you are exposed. and those cldsest aircraft are those working in it or outside the plane. In the air force and
in other flying units of our defense, personnel is exposed to high levels of Fiméspurpose of the present stuidysimply to
map,in a comparable way the noise impact on personnel workingfatedif positions in relation taircraft used by the Danish
defense to establish the &tiency of different noise protection devices used by personnel workingfatetif positions - and
finally to advice the proper authorities concerning the proper use of noise protection devices in order to avoid as much as possible
the harmful efects of aircraft noise as described above.
Author
Aircraft Noise; Ear Potectors; Noise Reduction; Human Factors Engineering; Auditory Fatigue; Occupational Diseases

19970026658Civil Aeromedical Inst.Oklahoma CityOK USA

Effects of Mild Hypoxia on Pilot Performances at General &iation Altitudes Final Report

Nesthus;Thomas E., Civil Aeromedical Inst., USA; Rush, Ladonna L., Civil Aeromedical Inst., Usdgagi, Steven S., Civil

Aeromedicalnst., USA; Apr1997; 43p; In English

Report No.(s): AD-A324719; DOTAA/AM-97/9; No Copyright; Avail: CASI; A03, Hardcopy; AO1, Microfiche
Generalaviationpilots may fly continuously at altitudes up to 12,500 ft. without the use of supplemental oxygen. However

hypoxiais a condition that can develop at altitudesler 12,500 ft. Research has shown highly variable tolerance and performance

of individuals during lowaltitude laboratory exposures with simple and complex tasking. This study evaluated the physiological

andsubijective responses, agll as the simulated flight performance of general aviation pilots during a cross-country flight sce

nario.Ten pilots of a mild hypoxia group were compared with 10 pdds normoxic control group. Measurements of flight per

formancefrom the Basic Generalvation Research Simulator (BGARS) and of flight-following procedures were gathered during

a 3-day 2 hr per day cross-country flight scenario. Determined by group membership and terrain elevation during the cross-coun

try flight, subjectdreathed either oxygen mixtures simulating sea level, 8,000 ft., 10,000 ft., and 12,500 ft. altitudes or compressed

air, throughout.

DTIC

Hypoxia; Physiological Responses; Generailafion Aircraft; Pilot Performance; Flight Simulation; Altitude

199700267471llinois Univ., The Graduate Colleg&rbana-Champaign, IL USA
Displays for Spatial Situation Avareness: The Use of Spatial Enhancements to Inqpre Global and Local Avareness
Davenport, Clark E., lllinois UniyUSA; May 1997; 91p; In English
Report No.(s): AD-A325599; AFFB7-050; No Copyright; ¥ail: CASI; A05, Hardcopy; A01, Microfiche

In order to study the ffct of display configuration on the spatial awareness facet of SituatiareAess (SA), we modified
threedisplays withvisual spatial enhancements to study thdeat$ on local awareness and guidance and on global spatiat aware
nessA 2D coplanar displgya 3D exocentric displagnd a 3D immersed/2D plan view display were modified using object display
enhancementsnd visual momentum techniques. Pilots flew adisplay in a simulated low level tactical environment. Pilots’
tasks were to navigate by the most direct route possible between waypoints positioned in 3D space and avoid stationary air anc
groundhazards (local awareness and guidance tasks). Additiothelyhado detect and verbally locate the position of intruder
aircraftrelative to ownship (clock position, relative altitude, and distance) that appeared on the screen. They also judged if and
where the intruder wouldrossownships flight path (front, behind, not crossing) and the intrigaititude change (climbing,
level, or descending) (the global spatial awareness tasks). Results showed the spatial enhancemdattivweie iecreasing
local and global spatial situation awareness but did not eliminate all of the costs associated with each display format.-The discus
sionexplores the benefits and remaining costs of each display format in the context spatial situation awareness.
DTIC
Display Devices; Spatial Mahing; Knowledge; Psychomotor Performance; Flight Simulation; Psychological Effects; Spatial
Distribution
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19970027242Army Aeromedical Research Laort RuckerAL USA
Proceedingsof the First Triservice Conference on Rotary-Wng Spatial Disorientation: Spatial Disorientation in the Op
erational Rotary-Wing Environment Final Report
Braithwaite, Malcolm G., Army Aeromedical Research Lab., USA; DeRoche, Shannon L., Army Aeromedical Research Lab.,
USA,; Alvarez, Eduardo A., Army Aeromedical Research Lab., USA; Reese, Melisa A., Army Aeronfeliealrch Lab., USA;
Apr. 1997; 142p; In English, 24-26 Sep. 1996, Fort Ryoker USA; Sponsored by Army Medical Research and Materiel-Com
mand,USA
Contract(s)/Grant(s): DA Proj. 3M1-62787-A-879
Report No.(s): AD-A324991; No CopyrightyAil: CASI; A07, Hardcopy; A02, Microfiche

Several recent studies at the U.S. Army Aeromedical Research Laboratory (USAARL) and the U.S. Army Safety Center
(USASC)have highlighted the significant contribution of Spatial Disorientation (SD) to helicagtitents. In the U.S. Army
the cost can be approximated at $58M and 14 lives eachR@éowing some local training initiatives by USAARL and the U.S.
Army School of Aiation Medicine (USASAM), the firstiiservice Symposium on Spatial Disorientation in Rotaipg\Opera
tionswas held from 24 September 1996 through 26 September 1996 at USASAM. This symposium sought to address three main
areas(1) the seriousness of the SD hazard; (2) current methods to control the hazard; and (3) the associated safety and risk manage
mentconcerns. This report contains the proceedings of the symposium. The symposium was considered to be a success in raising
theawareness of the impact of SD on rotary-wing flying operations in the aeromedical and safety communities of the services.
It was clear that SD imposes a particular hazard to rotary wing operations wiachidifnany respects to that experienced by
fixed wing operatorsThere was unanimous agreement that initiatives to overcome the problem must be made. In order to maintain
the impetus established by the symposium and secure fuodithge various initiatives, the report contains a memorandum-detail
ing the important factors and makes recommendations for future activity in thé\ar&es required in education, training; re
searchand equipment procurement. Confianttors are discussed and recommendations made according to whether the approach
shouldbe solely directed towards the U.S. Afray on a triservice basis.
DTIC
Disorientation; Aicraft Safety; Helicopters; Confences; Aasspace Medicine; Physiological Factors
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MATHEMATICAL AND COMPUTER SCIENCES

Includes mathematical and computer sciences (general);, computer operations and hardware, computer programming and software;
computer systems; cybernetics; numerical analysis; statistics and probability; systems analysis, and theoretical mathematics.

199700263620Ild Dominion Univ, Dept. of Aerospace Engineerirgorfolk, VA USA
Gradient-Based Aeindynamic Shape Optimization Using ADI Method for Large-Scale Ryblems
Pandya, Mohagna JOld Dominion Univ., USA; Baysal, Oktay, Old Dominion Univ., USA, Efficient Gradient-Based Shape
OptimizationMethodology Using Inviscid/dcous CFD; May 1997; 12p; In English, USA; Also announced as 19970026360
Contract(s)/Grant(s): NCC1-21
Report No.(s): AIAA Paper 96-0091; C-8728; No Copyrightails CASI; A03, Hardcopy; A01, Microfiche

A gradient-based shape optimization methodology, that is intended for practical three-dimensional aerodynamic applica-
tions, has been developed. Ithased on the quasi-analytical sensitivities. The flow analysis is rendered by a fully implicit, finite
volumeformulation of the Euler equations.The aerodynamic sensitivity equation is solved using the alternating-direction-implicit
(ADI) algorithm for memory ditiency. A flexible wing geometry model, that is based on surface parameterization and platform
schedulesis utilized. The presemhethodology and its components have been tested via several comparisons, ihéifity
analysisfor for a wing is compared with those obtained using an unfactored, preconditioned conjugate gradient approach (PCG),
andanextensively validated CFD code. Then, the sensitivities computed with the present method have been compared with those
obtainedusing the finite-dfierence and the PCG approache$edi$ of grid refinement and congence tolerance on the analysis
andshape optimization have been explored. Finally the new procedure has been demonstrated in the design of a cranked arrov
wing at Mach 2.4. Despite the expected increase in the computational time, the results indicate that shape optimization, which
requirelarge numbers of grid points can be resolved with a gradient-based approach.
Author
ShapesGradients; Optimization; Conjugate Gradient Method; Alternatingebiion Implicit Methods; Aedynamic Configu
rations; Finite Difference Theory; Computational Fluid Dynamics; Computational Grids
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199700263640Ild Dominion Univ, Dept. of Aerospace Engineerirgorfolk, VA USA
Three-Dimensional \6scous Alternating Direction Implicit Algorithm and Strategies for Shape Optimization
Pandya, Mohagna J., Old Dominion UniMSA; Baysal, OktgyOld Dominion Univ, USA; May 1997; 1p; In English; 13th;
Computational Fluid Dynamics, 29 Jun. - 2 Jul. 1997, Snowmasd,JE8, Sponsored by American Inst. of Aeronautics and
AstronauticsJUSA; Also announced as 19970026360
Contract(s)/Grant(s): NCC1-21
Report No.(s): AIAA Paper 97-1853; Copyrightiiled (NASA); Avail: CASI; A03, Hardcopy; A01, Microfiche

A gradient-based shape optimization based on guasi-analytical sensitivities has been extended for practical three-dimensional
aerodynamic applications. The flow analysis has been rendered by a fully implicit, finite-volume formulation of the Euler and
Thin-LayerNavierStokes (TLNS) equations. InitiaJlthe viscous laminar flow analysis for a wing has been compared with an
independentomputational fluid dynamics (CFD) code which has been extensively validated. The new procedure has-been dem
onstrated in the design of a cranked arrow wing at Mach 2.4 with coarse- and fine-grid based computations performed with Euler
andTLNS equations. The influence of the initial constraints on the geometry and aerodynamics of the optimized shape has been
explored.Various final shapegenerated for an identical initial problem formulation but witfed#nt optimization path options
(coarseor fine grid, Euler or TLNS), have been aerodynamically evaluated via a common fine-grid TLNS-based analysis. The
initial constraint conditions show significant bearing on the optimization results. Also, the results demonstrate that tarproduce
aerodynamically efficient design, it is imperative to include the viscous physics in the optimization procedure with the proper
resolution.Based upon the present results, to better utilize the scarce computational resources, it is recammemdedber
of viscous coarse grid cases using eithpreconditioned bi-conjugate gradient (PbCG) or an alternating-direction-implicit (ADI)
method,should initially be employed to improve the optimization problem definition, the design spaodiahshape. Opti
mizedshapes should subsequently be analyzed using a high fidelity (viscous with fine-grid resolution) flow analysis to evaluate
their true performance potential. Finally viscous fine-grid-based shape optimization should be conducted, using an ADI method,
to accurately obtain the final optimized shape.
Author
AlternatingDirection Implicit Methods; Shapes; Optimization; @dynamic Characteristics; Computational Fluid Dynamics;
Computational Grids; Conjugate Gradient Method; Finite Volume Method; Navier-Stokes Equation; Viscous Flow; Laminar
Flow; Gradients; Arow Wngs
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PHYSICS

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

19970026382Armstrong Lah.Bioacoustics and Biocommunications Brandhight-Patterson AFB, OH USA
Audio Display Technology
McKinley, Richard L., Armstrong Lab., USA; Jun. 1997; 8p; In English; Also announced as 19970026380; Copsitight W
Avail: CASI; A02, Hardcopy; A03, Microfiche

The scientific community has experienced substantial growth in knowledge and in the understanding of human auditory local
ization, particularly in recent decades. This background has spawned the concept of 3-dimensional (3-D) sound and-has demon
stratedthataudio cues can be created and presented over headphones that indicate the location of sounds aroundTthis listener
concepthas been incorporated in prototype and commercial systensytihetically create this virtual or 3-dimensional audio
display.Spatial auditory information via 3-D audio displays, has demonstrated significant enhancetaayes dietection and
acquisition threat avoidance, voice communications enhancement, and situational awareness in laboratory investigations, simu
lators,and flight demonstrations. Numerous applications in both military and civilian arenas have been identified, and many dem
onstrated. Although significant enhancements have been obtained, ongoing work is required in the areas of display resolution,
headrelated transfer functions with an emphasis on elevation cues, spatial auditory symtistagge cues, and sensory interac
tionsinvolving audio/visual and audio/visual/vestibular systems. Research and development will continue to enhance the under
standing and performance of 3-D audio displays. Applications of this spatial auditory information technology will continue to
expandin all areas providing even greater increases in user performance and safety
Author
VoiceCommunication; Display Devices; Human Factors Engineering; Cockpits; Earphones; Bananhission; Auditory Per
ception
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199700265850ffice National d’Etudes et de Recherches AerospatiBlass, France
Aeroacoustics of Open Rotors, Part 1, Discrete Frequency Rotor Nois&keroacoustique Des Rotors Non Carenes, Partie
1, Methode de prevision du bruit de raies des rotors
Prieur, Jean, Office National d’Etudes et de Recherches Aerospatiales, France; Mar. 1997; ISSN 0078-3780; 122p; In French;
Applied Aero-Acoustics: Prediction Methods, 26 Feb. - 1 M&06, Rhode Saint Genese, Belgium
Report No.(s): ONERA-1997-1; No Copyrightydil: CASI; A06, Hardcopy; A02, Microfiche

This paper presents and discusses from a physical gioiew the Ffowcs Wiams-Hawkings equations which serves as
abasis for any integral formulation of the acoustic field of moving bodies. Several integration methods in the time and frequency
domainsare presented and analyzed. Application to the prediction of transonic rotor noise is explained and sprgblaritg
encounteredh supersonic rotor noise calculations are addressed. Finally the Kiréhnodilation is presented as a complemen
tary approach and, in some cases, an alternative to the integration of Ffowcs-Hawkings equation. This document addresses from
aphysical and computational point of view the impulsive noise generateelibgpter main rotors at low speed (Bladmt&x
Interactionnoise) and high speed (High-Speed Impulsive noise). The mechanisms of noise generation are presented and governing
parameterpointed out. Emphasis @it on the physics and on the resulting implications in terms of modeling and computational
accuracyat each step of the prediction methods. A state of the art of the method is presented along with typical results.
Author
Rotor Aeodynamics; Blade-dftex Interaction; Aesdynamic Noise; High Speed; Noise GeneratorspAeoustics
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SPACE SCIENCES

Includes space sciences (general); astronomy; astrophysics; lunar and planetary exploration; solar physics; and space radation.

19970026367Fluid Gravity Engineering LtdLiphook, UK
Planetary Atmospheres, Basic Thermodynamics and Regimes
Smith, Arthur Fluid Gravity Engineering Ltd., UK; May 1995; 22p; In English; Also announced as 19970026365; Copyright
Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

In Sessions 2 to 4 we shall revue some of the basic phenomena relevant to capsule aerothermodynamics prior to the more
detailedSessions later in the course. Much of the material in these first Sessions ggadubtamaterial and refers to simple
methodsn order tointroduce the student to the subject with the emphasis on understanding the phenomena rather than a briefing
on state of the art techniques. However understanding aerothermodynamics requires understanding of basic mathematics, physic:
andchemistry which is assumed for this course. A short list of references is given to each section wieéthdrasely been kept
smallsuch that the student should aim to read all of these in detail. Some of the classic works have been included which although
earlygive good detailed explanations of the subject phenomena. Session 2 Begins with the atmosphere structure followed by some
basicthermodynamics used in aerothermodynamics, and ends with a revue of the classical aerodynamic and aerothermal regimes
encounteredby a capsule during entry
Author
Aerothermodynamics; Planetary Atmospheres; Aerodynamic Heating; Hypersonic Reentry; Spacecraft Reentry; Hypersonic
Flow; Rarefied Gas Dynamics

19970026945NASA Langley Research Centétampton, YA USA
Mars Pathfinder Atmospheric Entry Navigation Operations
Braun,R. D., NASA Langley Research CentdiSA; SpencemD. A., Jet Propulsion Lab., California Inst. agfch., USA, Kalle
meyn,P. H., JetPropulsion Lab., California Inst. oeTh., USA; \ughan, R. M., Jet Propulsion Lab., California Inst.esfHr,
USA; 1997; 14p; In English; GNC, AFM, and MST Conference and Exhibi,3lAug. 1997, New Orleans, LA, USA; Sponsored
by American Inst. of Aeronautics and Astronautics, USA
ReportNo.(s): NASA-TM-112885; AIAA Paper 97-3663; NAS 1.134885; No Copyright; ¥ail: CASI; A03, Hardcopy; A01,
Microfiche

On July 4, 1997, after traveling close to 500 million km, the Pathfinder spacecraft successfully completéesestny;, and
landing, coming to rest on the surface of Mars just 27 km from its target point. In the present paper, the atmospheric entry and
approachmavigation activities required in support of this mission are discussed. In particalfiight software parameter update
andlanding site prediction analyses performed by the Pathfinder operations navigatroare described. A suite of simulation
toolsdeveloped during Pathfindsdesign cycle, but extendible to Pathfinder operations, are also presented. Data regarding the
accuracyof the primary parachute deployment algorithm is extracted from the Pathfinder flight data, demonstrating that this algo
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rithm performed as predicted. The increased probability of mission success through the software parameter updatdiprocess is
cussedThis paper also demonstrates the importance of modeling atmospheric flight uncertainties in the estimation of an accurate
landingsite. With these atmosphericfetts included, thénal landed ellipse prediction di&rs from the post-flight determined
landingsite by less then 0.5 km in downtrack.

Author
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19970026977NASA Langley Research Centétampton, YA USA
Entry Dispersion Analysis for the Stardust Comet Sample Return Capsule
Desai,Prasun N., NASA Langley Research CentE8A; Mitcheltree, Robert A., NASA Langley Research Cetd&A; Cheat
wood,F. McNeil, NASA Langley Research CentelSA; 1997; 12p; In English; GN@FM, and MST 11-13 Aug. 1997, New
OrleansLA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
ReportNo.(s) NASA-TM-112884; AIAA-97-3812;NAS 115:11288; No Copyright; Aail: CASI; A03, Hardcopy; A01,
Microfiche

Starduswill be the first mission to return samples from beyond the Earth-Moon system. The sstonpleapsule, which
is passively controlled durinthe fastest Earth entry eyexill land by parachute in Utah. The present study analyzes the entry
descent, and landing of the returning sample capsule. Tdmsebftwo aerodynamic instabilities are revealed (one in the high
altitudefree molecular regime artle other in the transonic/subsonic flow regime). These instabilities could lead to unacceptably
largeexcursions in the angle-of-attack near peak heating and main parachute deployment, respecatedeige the excursions
resultingfrom the high altitude instabilitghe entry spin rate of the capsule is increased. to stabilize the excursions from the tran
sonic/subsonimstability, a drogue chute with deployment triggered by an accelerometéinaerds added prior to main para
chute deployment. A Monte Carlo dispersion analysis of the modified entry (from which the impé&etarhivfal conditions
during the entry is ascertained) shows that the capsule attitude excursions near peak heating and drogue chute deployment at
within Stardust program limits. Additionallthe size of the resulting 3-sigma landing ellipse is 83.5 km in downrange by 29.2
km in crossrange, which is within the UtabsT and Taining Range boundaries.
Author
Comets; Earth-Moon System; Monte Carlo Method; Subsonic Faglhy Altitude; Downrange; Attitude (Inclination); Atmo-
sphericEntry; Angle of Attack; Descent
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