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The NASA STI Program Office ... in Profile

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

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

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

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

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

NASA Center for AeroSpace Information

800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

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




Introduction

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

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

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

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

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



SCAN Goes Electronic!

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

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

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

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

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

FREE ! ftp.sti.nasa.gov

gopher.sti.nasa.gov

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

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

Subscribe <desired list> <Your name>

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

Fax: (301) 621-0134

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

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued,

you can still receive these vital announcements through /Vehl

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

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



Table of Contents

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

01 Aeronautics N.A.

02 Aerodynamics 1

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

03 Air Transportation and Safety 3
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 4

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

05 Aircraft Design, T esting and Performance 5
Includes aircraft simulation technology.

06  Aircraft Instrumentation 7
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power N.A.

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 7
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 9

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

10 Astronautics 10

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 10
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12

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

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

14  Life Sciences 15
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 18
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 N.A.

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 19
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

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

19 General 19

Indexes

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

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



Document Availability

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

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

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

Eligibility and Registration for NASA STI Products and Services

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

E-mail:  help@sti.nasa.gov

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

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

Limited Reproducibility

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

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

NASA Patents and Patent Applications

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

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



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

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

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

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

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

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

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

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

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

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

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



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

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

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

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

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

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

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

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

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

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



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

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

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

Oak Ridge, TN 37830

European Space Agency—

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

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

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

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

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

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

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

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

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

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

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

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

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



NASA CASI Price Code T able

(Effective July 1, 1996)

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

Important Notice

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

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

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

Help Desk at the numbers or addresses below.

Return Policy

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

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

Rev. 6/96



Federal Depository Library Program

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

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

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

Public Collection of NASA Documents

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

Submitting Documents

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

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

800 Elkridge Landing Road

Linthicum Heights, MD 21090-2934.

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

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



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

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

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

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

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

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

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

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

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

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

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

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

Boulder, CO 80309-0184

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

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

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

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

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

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

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

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

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

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

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

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

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

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

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

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

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

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

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

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

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

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

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

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

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

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

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

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

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

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

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

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

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

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

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

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

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

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

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

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

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

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

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

NEBRASKA

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

Lincoln, NE 68588-0410

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

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

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

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

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

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

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

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

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

NEW YORK

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

Albany, NY 12230-0001

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

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL

Walter Royal Davis Library

CB 3912, Reference Dept.

Chapel Hill, NC 27514-8890

(919) 962-1151 Fax: (919) 962—-4451

NORTH DAKOTA

NORTH DAKOTA STATE UNIV. LIB.
Documents

P.O. Box 5599

Fargo, ND 58105-5599

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

UNIV. OF NORTH DAKOTA

Chester Fritz Library

University Station

P.O. Box 9000 — Centennial and
University Avenue

Grand Forks, ND 58202-9000

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

OHIO

STATE LIBRARY OF OHIO
Documents Dept.

65 South Front Street

Columbus, OH 43215-4163

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

OKLAHOMA

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

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

Fax: (405) 525-7804

OKLAHOMA STATE UNIV.

Edmon Low Library

Stillwater, OK 74078-0375

(405) 744-6546 Fax: (405) 744-5183

OREGON

PORTLAND STATE UNIV.

Branford P. Millar Library

934 Southwest Harrison

Portland, OR 97207-1151

(503) 725-4123 Fax: (503) 725-4524

PENNSYLVANIA

STATE LIBRARY OF PENN.

Govt. Publications Section

116 Walnut & Commonwealth Ave.
Harrisburg, PA 17105-1601

(717) 787-3752 Fax: (717) 783-2070

SOUTH CAROLINA
CLEMSON UNIV.

Robert Muldrow Cooper Library
Public Documents Unit

P.O. Box 343001

Clemson, SC 29634-3001

(803) 656-5174 Fax: (803) 656-3025

UNIV. OF SOUTH CAROLINA
Thomas Cooper Library

Green and Sumter Streets

Columbia, SC 29208

(803) 777-4841 Fax: (803) 777-9503

TENNESSEE

UNIV. OF MEMPHIS LIBRARIES
Govt. Publications Dept.

Memphis, TN 38152-0001

(901) 678-2206 Fax: (901) 678-2511

TEXAS

TEXAS STATE LIBRARY

United States Documents

P.O. Box 12927 — 1201 Brazos
Austin, TX 78701-0001

(512) 463-5455 Fax: (512) 463-5436

TEXAS TECH. UNIV. LIBRARIES
Documents Dept.

Lubbock, TX 79409-0002

(806) 742—2282 Fax: (806) 742-1920

UTAH

UTAH STATE UNIV.

Merrill Library Documents Dept.
Logan, UT 84322-3000

(801) 797—2678 Fax: (801) 797-2677

VIRGINIA

UNIV. OF VIRGINIA

Alderman Library

Govt. Documents

University Ave. & McCormick Rd.
Charlottesville, VA 22903-2498

(804) 824-3133 Fax: (804) 924-4337

WASHINGTON

WASHINGTON STATE LIBRARY
Govt. Publications

P.O. Box 42478

16th and Water Streets

Olympia, WA 98504-2478

(206) 753-4027 Fax: (206) 586-7575

WEST VIRGINIA

WEST VIRGINIA UNIV. LIBRARY
Govt. Documents Section

P.O. Box 6069 — 1549 University Ave.
Morgantown, WV 26506—-6069

(304) 293-3051 Fax: (304) 293-6638

WISCONSIN

ST. HIST. SOC. OF WISCONSIN
LIBRARY

Govt. Publication Section

816 State Street

Madison, WI 53706

(608) 264-6525 Fax: (608) 264-6520

MILWAUKEE PUBLIC LIBRARY
Documents Division

814 West Wisconsin Avenue
Milwaukee, W1 53233

(414) 286-3073 Fax: (414) 286-8074



OooooDogoodg

Typical Report Citation and Abstract

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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02
AERODYNAMICS

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

19970013162Colorado Uniy, Dept. of MathematicDenver CO USA
Direct Numerical Simulation for the Receptivity and the Whole Pocess of Tansition Around Joukowsky Airfoils, 1 Oct.
1994- 29 Feb. 1996
Liu, Chaoqun, Colorado UniMJUSA; Liu, Zhining, Colorado UniyUSA, Xiong, Guohua, Colorado UniWJSA; May 1996; 47p;
In English
Contract(s)/Grant(s): F49620-95-1-0018
Report No.(s): AD-A309978; AFOSR-TR-96-0252; No Copyrightais CASI; A03, Hardcopy; A01, Microfiche

Thetwo- and three-dimensional development of leading-edge receptivity and transition in a 2-D Joukowsky airfoil boundary
layerare investigated by direct numerical simulation (DNS) using the incompressible-Stkes equations. The numerical
investigationare based on the so-called spatial approach. A contravariant based governing system is derived so that we can simu
late the receptivity and transition with complex geometries. The numerical results agreed very well with the experimental results
for the flat plate case, and also agreed well with the result obtained by other researchers for the 2-D elliptic leading-edge receptivity
case.Some new phenomena for the transition around Joukowsky airfoils were observed which at least qualitatively agree with
physics.
DTIC
Airfoils; Boundary Layer Transition; Navier-Stokes Equation; Computational Fluid Dynamics; Leading Edges; Flow
Distribution

19970013282NASA Langley Research Centétampton, YA USA
Experimental Aerodynamic Characteristics of the Pegasus Aitaunched Booster and Comparisons with Redicted and
Flight Results
Rhode M. N., NASA Langley Research CentelSA; Engelund, \Miter C., NASA Langley Research Centd6A; Mendenhall,
MichaelR., Nielsen Engineering and Research, Inc., USA; Jun. 22, 1995; 22p; In English; 13th; Applied Aerodynamics, 19-22
Jun.1995, San Diego, CA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
ReportNo.(s): NASA-TM-112004; NAS 1.15:12004; AIAA Paper 95-1830; No Copyrightyadil: CASI; A03, Hardcopy; A01,
Microfiche

Experimentalongitudinal and lateral-directional aerodynamic characteristics were obtained for the RegaRagasus XL
configurationsover a Mach number range from 1.65tand angles of attack from -4 to +24 degrees. Angle of sideslip was varied
from -6 to +6 degrees, and control surfaces were deflected to obtain elevon, aileron, and fectdemefss. Experimental data
for the Pegasus configuration are compared with engineering code predictions performed by Nielsen Engineering & Research,
Inc. (NEAR) in the aerodynamic design of tRegasus vehicle, and with results from the Aerodynamic Preliminary Analysis Sys
tem (APAS) code. Comparisons of experimental results are also made with longitudinal flight data from Flight #2 of the Pegasus
vehicle.Results show that the longitudinal aerodynamic characteristics Betgsus and Pegasus XL configurations are sjmilar
havingthe same lift-curve slope and drag levels across the Mach number range. Both configurations are longitudinally stable, with
stability decreasing towards neutral levels as Mach number increases. Directional stability is negative at moderate to high angles
of attack dudo separated flow over the vertical tail. Dihedrééef is positive for both configurations, but is reduced 30-50 percent
for thePegasus XL configuration because of the horizontal tail anhedral. Predicted longitudinal characteristics and both longitudi
nal and lateral-directional control effectiveness are generally in good agreement with experiment. Due to the complex leeside



flowfield, lateral-directional characteristics are not as well predictatidgngineering codes. Experiment and flight data are in
goodagreement across the Mach number range.

Author

Pegasudir-Launched Booster; Aedynamic Characteristics; Angle of Attack; Mach Number; Aier Directional Stability;
Directional Contiol; Lateral Contol; Lateral Stability; Sideslip

19970013327Cincinnati Univ, Dept. of Aerospace Engineering and Engineering MechadiddJSA
Developmentof LES Methodology for the Analysisof High-Reynolds Number 2-D and 3-D Dynamic Stall Phenomenon
Annual Report Jun. 1994 - Jun. 1995
Ghia, K. N., Cincinnati Uniy USA; Ghia, U., Cincinnati UniyUSA; Jun. 1996; 159p
Contract(s)/Grant(s): F49620-93-1-0393; AF Proj. 2307
Report No.(s): AD-A311398; AFL-95-6-83; AFOSR-TR-96-0376; No Copyright; Avail: CASI; A08, Hardcopy; A02, Micro-
fiche

The ultimate objective of this project was to analyze forced unsteady separated flows, through numerical simulation of high-
Reynoldsnumber flows. The velocity-vorticity form afie NavierStokes equations were to be solved using thgd-&ddy Sim
ulation (LES) or the coarse-grid Direct Numerical Simulation (DNS) approaches. In the first year of this projémt, @a®f
initiatedand reported to develop LES technique for forced unsteady separated flows using (m-V) formulation. Althdogt) an ef
whichwas spearheaded to obt&iD simulation of (m-V) formulation, required additional theoretical work due to an incomplete
boundarycondition at the surface for vorticitthe corresponding 2-D results were obtained using a backstep duct geometry and
presentect the 14th International Conference on Numerical Methods in July 1994. fimtsnefscarried out in the background,
while new projects have been initiated.
DTIC
AerodynamicStalling; NavierStokes Equation; Separatétbw; Unsteady Flow; Computerized Simulation; @aDimensional
Flow; Two Dimensional Flow; High Reynolds Number; Computational Fluid Dynamarsic®s; Aeodynamic Stability

19970013329Virginia Polytechnic Inst. and State Uniept. of Aerospace and Ocean Engineerigcksbug, VA USA
The Turbulence Structure of Trailing V ortice Wakes,
Follin, Gordon J., Viginia Polytechnic Inst. and State URiWSA; Devenport, \lliam J., irginia Polytechnic Inst. and State
Univ., USA; 1996; 250p; In English
Contract(s)/Grant(s): NO0014-94-1-0744
Report No.(s): AD-A31825; VPI-AOE-235; No Copyright;vail: CASI; All, Hardcopy; A03, Microfiche

The present investigation is a two-part study of the mean flow and turbulence stofdaaiated vortices and countetat-
ing vortex pairs. In the first part, the turbulence structure of an isolated vortestweiesd using three-component velocity mea
surementsvortices were generated usitvgo symmetrical airfoils. Measurements were made in cross-sectional grids and profiles
overa range of Reynolds numbers and downstream distances. Contours of axial normal stress were high-pass filtered to remove
the contributions of wandering tihe velocity fluctuations. This process reveals a vortex core which is laminar and is surrounded
by a region of high turbulence. Core velocity profiles revealr@atimum tangential velocity increases with Reynolds number
anddecreases with distance downstream. Core radius increases with distance downstream and decreases with Reynolds numbe
In the second part, flow visualizations of the wake behind a delta wing model were made for a range of Reynolds numbers and
lift coeficients. These visualizations reveal the Aeatantaneous turbulence structure of the wing wake which is dominated by
avortex pair and a connecting 'braid’ waKehe braid spacing decreases with increasing Reynolds number and is independent
of lift coefficient. The extent of the braid downstream of the wing increases with lift coefficient and decreases with increasing
Reynoldsnumber The lage turbulence scales in the wing wake were found to increase in discrete jumps indicating some sort of
reorganizatiorof turbulence such as pairing. This ggamization of turbulence was found to occur more quickly as Reynolds hum
beris increased.
DTIC
\ortices; Tailing Edges; Tirbulence; ¥locity Measuement; Flow Vsualization; Delta Whgs; Lift; \Wakes

19970013640NASA Lewis Research Centetleveland, OH USA

Collection Efficiency and Ice Accetion Calculations for a Boeing 737-300 Inlet

Bidwell, Colin S., NASA Lewis Research CentdiSA; Feb. 1997; 30p; In English;dNd Aviation Congress, 22-24 Oct. 1996,
Los Angeles, CA, USA; Sponsored by Society of Automotive Engineers, Inc., USA

Contract(s)/Grant(s): FOP 505-68-10

ReportNo.(s): NASA-TM-107347E-10498; NAS 1.15:107347; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche



Collection efficiency and ice accretion calculations have been made for a Boeing 737-300 inlet using a three-dimensional
panelcode, an adaptive grid code, the NASA Lewis LEWICE3D grid basedccretion code. Flow solutions for the inlet were
generatedising the VSAERO panel code. Grids used in the ice accretion calculations were generated using the newly developed
adaptivegrid code ICEGRID3D. The LEWICE3D grid based ice accrghimyram was used to calculate impingemeifitiehcy
andice shapes. Ice shapes typifying rime and mixed icing conditions were generated for a 30 minute hold condition. All calcula
tionswere performed on an SGI Power Challenge comptiter results have been compared to experimental flow and impinge
mentdata. In generathe calculated flow and collectiorfiefencies compared well with experiment, and the ice shapes looked
reasonabland appeared representative of the rime and mixed icing conditions for which they were calculated.

Author
Boeing 737 Aieraft; Ice Formation; Pediction Analysis @chniques; Engine Inlets; Inlet &sure

19970013711California Univ, Mechanical, Aerospace and Nuclear Engineering Deps. Angeles, CA USA
Manipulation of Airfoil Response in an Unsteady Steam Final Report 1 Mar. 1992 - 28 Feb. 1995
Ho, Chih-Ming, Air Force (ffice of Scientific Research, Bolling AFB, USA; Jan. 31, 1996; 61p; In English
Contract(s)/Grant(s): F49620-92-J-0178
Report No.(s): AD-A31791; AFOSR-TR-96-0145; No Copyrightydil: CASI; A04, Hardcopy; A01, Microfiche

Experiments were conducted to investigate the mechanism responsible for vortex breakdown over delta-wing. by varying
thefree stream velocifyunsteady vortex breakdown occurs over the wing due to the alteration of the balance between leading-edge
vorticity production and convection. This allows the study of vortex breakdown in both the spatial and temporal domain. It was
foundthat parameters such as swirl angle and circulation do not correlate well with breakdovithenftem is unsteadyHow-
ever, vortex breakdown seemed to follow the positive feedback mechanism proposed by Brown and Lopez. When breakdown
occurs there is a redistribution of vorticity in the vortsubcore, where the vorticity vector changes from an essentially axial direc
tion to a generally tangential direction. Furthiée helix angle for the velocity exceeds that of the vorticity globally in the vortex
subcoreonly in the instant just before breakdown. Finatlyvas found that through breakdown, global quantities such as eircula
tion and flow rate varies in phase as the upstream vorticity and velocity changes with time. This implies that the breakdown process
is essentially an inviscid mechanism.
DTIC
Airfoils; Delta Wings; Unsteady Flow; Vortices; Inviscid Flow; Aerodynamic Characteristics; Vortex Breakdown; Turbulent
Flow; Unsteady Aerdynamics

19970013762Defence Science an@&dhnology Oganisation Canberra, Australia
F-111C Longitudinal and Lateral Aerodynamic Flight Data Analysis for Take-off and Landing Configurations
SnowdenA. D., Aeronautical Research Labs., Australia; Drobik, J. S., Aeronautical Research Labs., Australi@9@&pf3p;
In English
ReportNo.(s): AD-A31534; DST-TR-0321; DODA-AR-009-660; No Copyrightyail: CASI; A04, Hardcopy; A01Micro-
fiche

A series of flight trials was performed on anB-C aircraft, tail number A8-132, at the RAAFAIrcraft Research and Devel
opmentUnit. Data obtained from the tests he®en analysed in Air Operations Division to determine the aircraft aerodynamic
andcontrol derivatives. In this report the longitudinal and lateral derivatives for the tfededofanding configurations are pre
sentedand compared with wind tunnel results.
DTIC
F-111 Aircraft; Aerodynamic Configurations; FlighteEts; Fighter Aicraft

03
AIR TRANSPORTATION AND SAFETY

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

199700131760perational &chnologies CorpSan Antonio, TX USA

Site Assessment Report for F-16 Crash Site Albany County, Wyoming., Volume 1, 140th Fighter Wing Colorado Air
National Guard Buckley Air National Guard Base Aurora, Colorado

Sep. 1996; 52p; In English

Report No.(s): AD-A316165; No Copyrightyail: CASI; A04, Hardcopy; A01, Microfiche



Field effort for F-16 crash site in Albany Countiyoming. Crash occurred Nov 93. Push technology was used to determine
levelsof contamination were below state standards. No further action is necessary at this site.
DTIC
F-16 Aircraft; Aircraft Accidents; Accident Investigation; Contamination

19970013298Federal Aviation Administratigritlantic City, NJ USA

Test and Evaluation Plan of ComputeiBased Taining for the CTX 5000 Explosives Detection Systeniinal Report

Cormier, S., Federal Aviation Administration, USA; Fobes, J. L., Federal Aviation Administration, USA; Sep. 1996; 43p; In

English

Contract(s)/Grant(sPTFA03-94-C-00012

Report No.(s): AD-A315037; AAR-510; DOTAA/AR-96/67; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
This Test and Evaluation Plan evaluates tfeativeness of computdrased training (CBT) as an element of a Screener-Profi

ciencyEvaluation and Reporting System (SPEARS)cluecked baggage screening with the CTX 5000. The CTX 5000 combines

computedomography imaging and automated detection of explosives. Alarm resolution with this complex systemtheguires

screenergearn to skillfully discriminate system false alarms from system-identified true threatiglis designed to determine

the effectiveness of the CBT to meet the critical operational and technical dsser#bed in this plan. The testing will be €on

ductedat airports where the CTX 5000 system is currently located.

DTIC

Warning Systems;omography; Explosives Detection; ComputechAniques; Complex Systems

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

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

19970013295Department of the NayWashington, DC USA
Audio Information Apparatus for Pr oviding Position Information
Buchwitz,Guy R., InventagrDepartment of the Nay¥SA; Muskat, David H., InventpDepartment of the Nay{SA; Sep. 03,
1996;41p; In English
Patent Info.: Filed 5 Dec. 1994; US-Patent-Appl-SN-349757; US-Patent-5,552,993
Report No.(s): AD-D018265; No Copyrightyail: US Patent andrademark Cffce, Microfiche

An audio information apparatus for providing position information as to the location gfed ¢amprising a global positien
ing system receiver fiked to the taget forgenerating a string of fifty nine ASCII characters representing the latitude and longi
tude spherical coordinates of the global positioning receiver affixed to the target. The ASCII characters are supplied to a
microprocessofvhich inresponse to the ASCII characters, formulates a position message indicating the current location of the
globalpositioning system receivek pair of voice recorder/playback circuits, coupled to the microprocdssgr a messagable
whichincludes 27 messages or words which when assembled in a predetermined sequence form a longitude and latitude coordi
nateposition message. When the voice recorder/playback circuits are in a message cueing mode, the microprocessor provides :
predetermined numberf active low chip enable pulses to a selected one of the pair of voice recorder/playback circuits to select
the desired word from the table. The microprocessor then disables the message cueing mode which, in turn, enables an audi
amplifier of the selected one of the voice recorder/playback circuits. When the microprocessor provides a subsequent chip enable
pulse the message is output from the voice recorder/playback circuit to a transmitter for transmission to a ground station. The
microprocessor continues this process of utilizing the message cueing mode followed by audio playback addressing mode to
output each word of the longitude and latitude coordinate position message from the voice recorder/playback circuits to the
transmitter.
DTIC
Global Positioning System; MessageoBessing; Micoprocessors; Navigation Aids

199700135770hio State Uniy Cognitive Systems Engineering LaBleveland, OH USA

Human-Centered Technologies and Procedures for Future Air Traffic Management: A Preliminary Overview of 1996
Studiesand Results Interim Report 15 Aug. 1995 - 14 Aug. 1996

Smith, Philip, Ohio State Univ., USA; McCoy, Elaine, Ohio Univ., USA; Denning, Rebecca, Ohio State Univ., USA; Woods,
David, Ohio State Univ., USA; SartéMadine, lllinois Univ, USA; Dekkey Sidney Ohio State Uniy, USA,; Billings, Charles,

Ohio State Uniy USA; Jul. 19, 1996; 21p; In English



Contract(s)/Grant(s): NAG2-995
Report No.(s): NASA-CR-203277; NAS 1.26:203277; No CopyrighigihCASI; A03, Hardcopy; A01, Microfiche

In this project, we have been exploring the use of a general methodology to predict the impact of furafGcAiidnage
ment(ATM) concepts and technologies. In applying this methodolmgryemphasis has been on the importance of modeling coor
dinationand cooperation among the multiple agents within this system, and on understanding how the interactions among these
agentswill be influenced as new roles, responsibilities, procedures and technologies are introduced. to accomplish this, we have
beencollecting data on performance under the current afidrafinagement system, trying to identify critical problem areas and
looking for exemplars suggestive of general approaches for solving such problems. Based on the results of these fiedel studies,
havedeveloped a set of scenarios centered around potential future system designs, and have conducted studies using these scen:
ios involving a total 40 controllers, dispatchers, pilots anditraianagers. Thpurpose of this report is to provide NASA with
anearly summary of the major recommendations that have resulted from our research und&itReoyfam thus faRecom
mendationd -3 dealwith general approaches that our findings suggest should be incorporated in fullr®fogram activities,
while Recommendations 4-11 identify some specific topics and technologies that merit research and development activities.
Detailedtechnical reports containing supporting data, as well as the results of our still ongoing analyses, will be provided at a later
date. The remainder of this report is organized as follows. Section 1 briefly describes the general design philosophy supported
by our empirical studies. Section 2 presents the research methods we have used for identifying requirements for future system
designsand for evaluating alternative design solutions. Section 3 discusses preliminary results from an initial set of investigations
thatwe have conducted using these research methods. Section 4 then provides an overall sumomiidine of the rest of this
preliminaryproject summary is provided on the following page.
Derived from text
Human Factors Engineering; Man Machine Systems; Ain3portation; Safety Management; Anaffic Control

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19970013213Bell Helicopter Cq.Fort Worth, TX USA
Feasibility Study of a Rotorcraft Health and Usage Monitoring System (HUMS): Usage and Structural Life Monitoring
Evaluation Final Report
Dickson,B., Bell Helicopter Co., USA; Cronkhite, J., Bell Helicopter Co., USA; Bielefeld, S., Bell Helicopter Co., USA; Killian,
L., Bell Helicopter Co., USA; Hayden, R., Bell Helicopter Co., USA; Feb. 1996; 68p; In English
Contract(s)/Grant(s): NAS3-25455; DAG3-89-A-0001; HOP 505-62-36; DA Proj. 1L.1-6221A4-7A
ReportNo.(s): AD-A310140; NASA-CR-19844TNAS 1.26:198447; E-10093; DOWR/AR-95/9; ARL-CR-290; No Copy
right; Avail: CASI; A04, Hardcopy; A01, Microfiche

Theobjective of this study was to evaluate two techniques, Flight Condition Recognition (FCR) and Flight Load Synthesis
(FIS), for usage monitoring and assess the potential benefits of extending the retirement intervals of life-limited components, thus
reducingthe operatds maintenance and replacement costs. Both techniques involve indirect determination of loads using mea
suredflight parameters and subsequent fatigue analysis to calculate the life expended on the life-limited components. to assess
the potential benefit of usage monitoring, the two usage techniques were compared to current methods of component retirement.
In addition, comparisons were made with direct load measurements to assess the accuracy of the two techniques.
DTIC
Rotary Wihg Aircraft; Systems Health Monitoring; Flight Conditions; Service Lifec#sft Maintenance

19970013281Department of the NayWashington, DC USA
Guided Wing for Air craft Flying at High Angles of Attack
Tai, Tsze C., InventoDepartment of the NayySA; Nov 19, 1996; 1p; In English
Patent Info.: Filed 19 Jan. 1995; US-Patent-Appl-SN-375031; US-Patent-5,575,442
Report No.(s): AD-D018292; No Copyrightyail: US Patent andrademark Cffce, Microfiche

Theinvention is directed to an apparatus for attaching to a wing operating in a fluid medium for increasing the angle of attack
atwhich the wing experiences aerodynamic/hydrodynamic stall. The wing includes upper and lower surfaces extending between
aleading edge and a trailing edge and having a maximum thickness therebetween and between a root and a tip, wherein the leadin
andtrailing edges define a chord and the root and tip define a span. The apparatus comprises at least one substantially triangula
shapedlate member projecting normal to the upper surface of the wing. The at least one plate member has a straight top surface



anda curvilinear bottom surface which corresponds to the contour of the upper sutfaeevisfy. The top and bottom surfaces
definethe height of the at least one plate member and extend in a substantially chordwise direction between an aswerior end
aposterior end of the at least one platemberThe at least one plate member has its minimum height at the anterior end and its
maximumheight at the posterior end wherein the maximum height correspoadsllp attached boundary layer thickness of

a fluid flowing over the upper face, the boundary layer thickness determined at the trailing edge at a predetermined operating
condition.

DTIC

Wings;Aerdynamic StallingAngle of Attack; g Profiles; Boundary Layer Cortt; Three Dimensional Flow; Cortt Sur

faces;Lift; Leading Edges; fhiling Edges; Separated Flow

19970013563lllinois Univ., Fracture Research LalCchicago, IL USA
Development of a New &chnique to Monitor Physical Aging of Aircraft Canopy Materials Final Report
Ivanova,E., lllinois Univ, USA; ChudnovskyA., Illinois Univ., USA; Bosnyak, C..Plllinois Univ., USA; Feb. 1996; 31pn
English
Contract(s)/Grant(s}49620-95-1-0072
Report No.(s): AD-A309973; Rept-1-02-96; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

A new technique to monitor physical aging of aircraft canopy materials has been developed and proposed in this report. It
involves the use of photochrome molecules from the class of spiropyrans which, on UV excitation, undergo reversible photo-
chromicconversion to dferently colored merocyanine dyes (photoisomerizatidhé rate of transformation of the merocyanine
dyebackto the spiropyran in a polymer depends on the segmental mobility and fluctuations of density of the polymer molecules
and can be easily followed through their spectral absorbance characteristics. The characteristic relaxation time changes with
physicalaging of a polymer due Igely to densification accompanying the aging process. Thus, employment of photochromes
allows quantification of physical aging of polymers. This technigdersfa unique, low-cost and non-destructive way to measure
the aging without perturbing the system itself. A potential for the development of a portable device for field measurements should
be considered as well.
DTIC
Aircraft Structues; Canopies; Aging (Materials); Photochemical Reactions

19970013675Naval Air Warfare CenterAircraft Div., Patuxent RiveftMD USA
Test and Evaluation of the W22 Osprey at NAWC AD Patuxent River, Maryland Final Report
StandridgeE. L., Naval Air Warfare CenteflUSA; GarnerR. D., Naval Air Vdrfare CentelUSA; Aug. 1995; 147p; In English
ReportNo.(s): AD-A31767; No Copyright; #ail: CASI; A07, Hardcopy; A02, Microfiche

Theproposed action is to test and evaluate several initial productitical/Short &keof and landing (it Rotor) aircraft,
theV-22 Ospreyduring the Engineering and Manufacturing Development (EMD) and Low Rate Initial Production (LRIP) phases.
The current EA addresses potential environmental impacts associated with site-specific impacts at NAWC AD Patuxent River
duringEMD and LRIP phases of the22 program. Threeersions of the \22 Osprey aircraft are proposed to be tested SVSA
AD Patuxent River: four MV-22 (Marine Corps version); one CV-22 (Special Operations Command version); and two HV-22
(Navy version). Flight tests are proposed to occur within restricted flight areas controlled®g RB Patuxent RivefThe test
programhas a goal of 20 flight hours per month with an average 1.5 hours per flight. Ground testing will occur close to existing
aircrafthangers and near an abandoned taxiwhg purpose for the tests is to evaluate and ensure that V -22 aircraft can meet
the specified mission requirements. The development and production of the V-22 is needed to meet the current shortfall in the
mediumlift force and correct inadequacies in quality/capability of the existing medium lift force within the Services.
DTIC
\ertical Takeoff; /22 Aircraft; Tilt Rotor Aircraft; Flight Tests; Air Quality; Air Pollution

19970013698Galaxy Scientific Corp.Egg Harbor dwnship, NJ USA
Survey and Analysis of Rotocraft Flotation Systems Final Report
Muller, Mark, Galaxy Scientific Corp., USA; Greenwood, Richard, Galaxy Scientific Corp., USA; Richards, Marvin, Simula,
Inc., USA; Bark, Lindley Simula, Inc., USA; May 1996; 75p; In English
Report No.(s): AD-A310050; DOTAA/AR-95/53; No Copyright; Aail: CASI; A04, Hardcopy; A01, Microfiche
The primary goals of this study were: (1) to evaluate rotorcraft flotation system performance in water related incidents and
accidentsand (2) to identify areas of potential improvemaenfteotorcraft flotation system operation and occupant fatality reduc
tion. Four tasks were conducted: a survey of both civilian and U.S. Navy rotorcraft flotation techaogew of civilian flota
tion accident and incident data, definition of generic flotation system improvements, and evaluation of available analytical



methoddor assessing flotation system performance. This study suggested upgrdesivil regulations and potential design
improvements to current deployable flotation systems. Further development work is required to deternfetitteaess of

the proposediesign improvements. Existing analytical methods for four significant aspects of the water landing sequence were
described.

DTIC

RotaryWng Aircraft; Water Landing; Floats; Ditching (Landing)

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices,; and flight instruments.

19970013370Naval Air Warfare CenterAircraft Div., Patuxent RiverMD USA
Common Airborne Instrumentation System. Configuration ID List
Jones, Sidney R., Naval Airaffare CentelUSA; May 13, 1996; 16p; In English
Report No.(s): AD-A308577; A00.00-C009; No Copyrightiaf: CASI; A03, Hardcopy; A0L, Microfiche

The Office of the Secretary of Defense has establishedCAIS Joint Program @¢e (JPO) as the overall controlling activity
for the CAIS program. The CAIS JPO is responsible for changes and contents of this document. This doltitheatify the
configurationlD’s for all CAIS and CAIS compliant line replaceable units (LUCAIS compatible LR will be covered only
to the extent vendors have requested ot their CAIS compatible equipment.
DTIC
Global Positioning System; Airborne Equipment

08
AIRCRAFT STABILITY AND CONTROL

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

19970013349Air Force Inst. of €ch, Air Univ., Wright-Patterson AFB, OH USA
Multiple Model Adaptive Contr ol of the Vista F-16
Stepaniak, Michael J., Air Force Inst. of Tech., USA; Dec. 1995; 177p; In English
Report No.(s): AD-A309938; AFIT/GE/ENG/95D-26; No Copyright;all: CASI; A09, Hardcopy; A02, Microfiche

Multiple model adaptive control (MMAC) is investigated using the high-fidetibnlinear six-degree-of-freedom Simula
tion Rapid-Prototyping Facility VISA F-16. Detection of single actuator and sensor failures is considered, with an MMAC algo
rithm initially pursued which allows a controller specifically designed for each particular failure condition to replace the standard
F-16 Block 40 flight control system (FCS) once the failure is detected. The synthesis of certain discrete-time LQG/PI controllers
(thoseusing control variables linearly dependent on state derivatives) is shown to be unattainableudugrical dificulties.
A novel control technique, termed control redistribution, is introduced which redistributes control commands (that would nor-
mally be sent to failed actuators)ttte non-failed actuators, accomplishing the same control action on the aircraft. Multiple model
adaptiveestimation-based control redistribution is demonstrated to detect single failures in less than one second and to provide
a response nearly identical to that anticipated from a fully functional aircraft in the same environment. Moreover, this method
directly employs the proven Blockd FCS, and no othehereby guaranteeing desirable closed loop performance. A description
of modifications necessary for in-flight testing is also provided. This research represents the most realistic simulation of multiple
modeladaptive control for flight control to date.
DTIC
F-16 Aircraft; Feedback Contil; Flight Contmrol; Model Refeence Adaptive Cordt

19970013562Air Force Inst. of €ch, Air Univ., Wright-Patterson AFB, OH USA
Design of Flight Control Laws for Air craft with Flexible Wings Using Quantitative Feedback Theory
Osmon, Christina L., Air Force Inst. oé@h., USA; Dec. 1995; 133p; In English
Report No.(s): AD-A309939; AFIT/GE/ENG/95D-20; No Copyright;afl: CASI; A07, Hardcopy; A02, Microfiche

Aircraft composed of lightweight composite materials are extremely enticing sincetthetural weight is greatly reduced.
However,the control of these aircraft is complicated by the resultant flexibility of the wimgsaV¥enues of approach are pos
sible; stifen the wings thus losing some of the weight reduction benefittgsign the lateral/directional flight control system



cognizantof the wings flexibility. In this thesis the second approach is taken. The design of three lateral/directional flight control
systemdor the sub-sonic flight envelope of the F-18 is presented. The Quantitative Feedback Theory (QFT) robust control design
techniquds used. These designs incorporate weighting matrices to distribute generalized aileron and rudder commands to the five
controlsurfaces available on the F-18. The degree of freedimmiadfl by the use of ail control surfaces allows for the reduction

of the load on the wings, while at the same time meeting military specifications for roll maneuvers. A baseline flight control system
is designed and thamproved upon; the final design incorporates load alleviation concepts to reduce the load on the wings thus
avoiding wing twisting. All flight control systems designed in this thesis are shown to meet military specifications, as verified
with nonlinear time simulations.

DTIC

Flight Contmol; Ailerons; Control Surfaces; Cormtr Theory; Feedback Cort; Lateral Contol

19970013579%lowa State Univof Science andéchnology Dept. of AerospacEngineering and Engineering Mechaniémes,
IA USA
An Investigation of Nonlinear Controller for Propulsion Controlled Aircraft Final Report 1 Feb. 1996 - 31 Jan. 1997
Lu, Ping, lowa State Uniwof Science andéethnology USA; Feb. 1997; 33p; In English
Contract(s)/Grant(s): NCC4-104
Report No.(s): NASA-CR-203716; NAS 1.26:203716; No CopyrighigiACASI; A03, Hardcopy; A01, Microfiche

Aircraft control systems are usually very reliable because of redundancy and multiple control surfaces. Heseese
rareoccasions when potentially disastrous flight control system failures da 8¢curch times, the use of appropriate modulation
of engine thrust to stabilize the aircraft may be the only chance of survival for the people aboard. In several cases where complete
loss of control systems has occurred in multi-engine aircraft, pilots used the propulsion system to regain limited control of the
aircraftwith various degrees of success. In ordevaluate the feasibility of using only engine thrust modulation forganey
backupflight control, the NASA Dryden FlighResearch Center has been conducting a series of analytical studies and flight tests
on several diferent types ofircraft in a propulsion controlled aircraft (PCA) program. Simulation studies have included B-720,
B-727,MD-11, C-402, C-17, F-18, and F-15, and flight tests have included B-747, B-7771MEBQ, Lear 24, F-18, F-15;38,
andPA-30. One objective was to determine the degree of control available with manual manipulation (open-loop) of the engine
throttles.Flight tests and simulations soshowed that a closed loop controller could improve the chances of making a safe runway
landing.The major work to date has concentratedhwae aircraft (F-15, F-18, and the MI}1Successful landings using PCA
controllerswere performed on the F-15 and MID-dithout the use ofontrol surfaces. During the course of the research, some
uniguechallenges have been identified. Compared tedmeentional flight control surfaces, the engines are slow and have lim
ited control efectivenessHence the ability of the system to promptly respond to aerodynamic changes is limited. Consequently
manynonlinear efects, which are easily accommodated by a conventional flight control system, become significant issues in the
designof an efective controller when the engines are used as the only ceffgctors. A number of nonlinear behaviors observed
during PCA flight tests, which are not meant to be exhaustive, are reviewed in the next section.
Author
Aircraft Contol; Flight Contol; Thrust; Contollability; Nonlinear Systems

19970013754Naval Postgraduate SchpMonterey CA USA
Launch Detection Satellite System Engineering Eor Analysis
Beaulieu, Martin R., Naval Postgraduate School, USA; ¥886; 126p; In English
Report No.(s): AD-A31524; No Copyright; #ail: CASI; A07, Hardcopy; A02, Microfiche

An orbiting detector of InfraRed (IR) ermgrmay be used to detect the rocket plumes generated by ballistic missiles during
the powered segment of their trajectolpy measuring angular directions of the detections over several observations, the trajectory
propertiesjaunch location, and impact area may be estimated using a nonlinear least-squares iteration procedure. observations
from two or more sensors may be combined to feteneoscopic Lines of Sight (LOS), increasing the accuracy of the estimation
algorithm. The focus of this research has been to develop a computer-model of an estimation algorithm, and determine what
parameteror combination of parameters will significanthfeadt on the error of the tactical parameter estimation. This model is
codedin MATLAB, and generates observation data, and produces an estimate for time, position, and heading at launch, at burnout,
andcalculates an impact time and positidhe efects of time errors, LOS measurement errors, and satellite position errors upon
the estimation accuracy were then determined using analytical and Monte Carlo simulation techniques.
DTIC
Systems Engineering; Detection; &rAnalysis; Guidance (Motion); Bors; Trajectories; Missile Detection; Rocket Exhaust



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.

19970013265Haz\Waste Echnologies CorpBoulder CO USA
Fueling Area Site Assessment
Aug. 15, 1996; 297p; In English
Report No.(s): AD-A316169; No Copyrightyail: CASI; A13, Hardcopy; A03, Microfiche

This report provides results of a Site Assessment performibe &el Storage Area at Buckley ANG Base in Aurora, Colo
rado.Buckley ANG Base occupies 3,328 acres of land within the City of Aurora in Arapahoe Coalatyado. The Fuel Storage
Area(also known as the Fueling Area) is located on the wesb$itle Base at the intersection of South Powderhorn Street and
East Breckenridge Avenue. The Fueling Area consists of above ground storage tanks in a bermed area, pumps, piping, valves
anunloading stand and a fill stand. Jet fuel from the Fueling Area is used to support aircraft operations at the Base. Jet fuel is stored
in two 200,000 gallon above ground storage tanks. Fuel is received in tanker trucks at the unloading stand located south and eas
of the storage tanks. Fuel required for aircraft fueling and other use is transferred into tanker trucks at the fill stand and transported
to various points on the Base. The Fuel Storage Area has been in operation for over 20 years and handles approximately 7 million
gallonsof jet fuel annually
DTIC
Jet Engine Fuels; Storageaiiks; Gound Operational Support System; ckaft Fuels

19970013553Sverdrup €chnologyInc., Engineering Development Center Grodpnold AFS, TN USA
Initial Calibration of the AEDC Impulse T unnel Interim Report Oct. 1992 - Sep. 1995
Blanks, James R., SverdrupchnologyInc., USA; Aug. 1996; 106p; In English
Contract(s)/Grant(s): AF Proj. 0&
Report No.(s): AD-A31751; AEDC-TR-95-36; No Copyright,vail: CASI; A06, Hardcopy; A02, Microfiche
Shakedowrand calibration tests are being conductethénew free-piston shock-heated Impulsariel at AEDC. These
tests have successfully demonstrated the facility’s ability to produce high-velocity test gas at high density. The low-pressure
calibration is considered completed, Nozzle stagnation pressures to 650 bar at enthalpies to 12.5 MJ/kg are available for test
programs.
DTIC
ShocKTubes; Shock Heating; Calibrating; Piston Engines; éld Gases

199700135880Id Dominion Univ, Dept. of Aerospace Engineerjidorfolk, VA USA
Applications of Magnetic Suspension &chnology to Large Scale Facilities: Rigress, Poblems and Pomises
Britcher, Colin R, Old Dominion Univ, USA; 1997; 10p; In English
Contract(s)/Grant(s): NAG1-1056
ReportNo.(s): NASA-CR-203235; NAS 1.26:203235; CopyrighaiVéd (NASA); Avail: CASI; A02, Hardcopy; A01, Micro
fiche

This paper will briefly review previous work in wind tunnel Magnetic Suspension and Balance Systems (MSBS) and will
examinethe handful of systems around tlerld currently known to be in operational condition or ugdarg recommissioning.
Technicaldevelopments emging from research programsMASA and elsewhere will be reviewed brieflyhere there is poten
tial impact on lage-scale MSBSS. The likely aerodynamic applications fgelddSBSs willbe addressed, since these applica
tionsshould properlydrive system designs. A recently proposed application to ultra-high Reynolds number testing will then be
addresseth some detail. Finallysome opinions on the technical feasibility and usefulness aj@ N8BS will be given.
Author
Magnetic Suspension;iid Tunnels; Aendynamic Balance; \Wd Tunnel Apparatus; Wd Tunnel Ests

19970013682Naval Postgraduate SchpBlept. of Systems Managemghtonterey CA USA

Re-Engineering a ComputerBased Tainer for a Helicopter Night Vision System

Kern, Dabney R., Naval Postgraduate School, USA; Shaffer, Kenan J., Naval Postgraduate School, USA; Sep. 1996; 98p; In
English

ReportNo.(s): AD-A311753; No Copyright; #ail: CASI; A05, Hardcopy; A02, Microfiche



While there have been unfavorable responses to Department of Defense right-Biziagteis forcerestructuring has actu
ally produced certain positive results. Capitalizing on technological advances, the aviation copmpaiticulay has adapted
to personnel cuts angéduced budgets without sacrificing the quality of training. As a result, considerable emphasis is currently
placedon computebased trainingCBT) applications. The development of this type of training for critical, high-risk, missions,
suchas those involving scarce night vision equipment, has encouraged numerous research projects including this thesis. Spon
soredby Naval Air Systems Command (PMA-205), this thesis discusses metbediso re-engineer the UH-1N helicopteraA
tor’s Night Vision Imaging System/Heads-Up Display (ANVIS/HUD) CBT for use in the HH-60H commubitysing portions
of code, graphics, and teatiginally designed for the UH-1N CB1he HH-60H version was developed through a revision process
whichincorporated new material as required. The final product is a trainer consisting of five instructional modules, combining
student evaluation and remediation features through interactive lessons and exercises. In accordance with current design prin
ciples, an object-oriented authoring system enabled the production of a quality CBT that meets the sponsor’s budget and time
constraintsand promises to be a key training asset for HH-60H personnel.
DTIC
Aircraft Pilots; Night \ision; Flight Simulators; Head-Up Displays; Helicopters; Computer Assisted Instruction; Goggles; UH-1
Helicopter

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.

19970013293Air Force Inst. of €ch, National Air Intelligence CenteWright-Patterson AFB, OH USA
Some Pogress by China in the Aea of Space Sciences,
Wang,Da-Heng; Zhongguo Hangtian (Aerospace China); Aug. 20, 1996,99pp. 13-16; ifansl. into ENGLISH of Zhongguo
Hangtian(Aerospace China) (China), n190 p13-16, Feb 94; In Englisimslated by SCITRAN, Inc.
Contract(s)/Grant(s): F33657-84-D-0165
Report No.(s): AD-A315033; NAIC-ID(RS}01182-96; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

Whatis discussed heiis not only the development of space technology itself or scientific and technical questions due to the
developmenbf technology which need solving. The emphasis is, howenemaking a summary description of the accomplish
mentswhich have been achieved by space technology with regard to developments which it has promoted in other scientific fields.
DTIC
AerodynamicsAemspace Engineering

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.

19970013547Geogia Tech Research Ingitlanta, GA USA
Kinetics and Phase Equilibria in Supecritical Fluids for Advanced Fuel Composition and UseFinal Report 1 Sep. 1995
- 31 May 1996
Eckert,Charles A., Gewjia Inst. of Bch., USA; Dillow Angela K., Gedgia Inst. of Bch., USA; May 31, 1996; 37p; In English
Contract(s)/Grant(sFF49620-93-1-0214; AF Proj. 2303
Report No.(s): AD-A309971; AFOSR-TR-96-0269; No Copyrightaifs CASI; A03, Hardcopy; A01, Microfiche

Fuels for advanced high performance aircraft engines will approach and traverse the critical region; therefore, the unique
propertiesof supercritical fluid solvents on solubilities and reaction rates are applicable here. In the past years we have developed
modelsfor the prediction of various thermodynamic properties of compounds which are represenfatveahponents and
we have studied several reactions in supercritical fluids. The reactions studied in the past three years represent both fuel model
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reactionsand reactions which will provide an increased understanding of molecular level events in SCF reaction mixtures, such
aslocal composition éécts in ternary systems.

DTIC

Aircraft Engines; Fuels; Reaction Kinetics; Supréical Fluids; Thermodynamic Pperties

19970013753Pratt and Whitney AircrafiWest Palm Beach, FL USA

Combustor LBO Design Model Evaluation Final Report 11 Sep. 1987 - 31 May 1994

Stumgess, G., Pratt and Whitney Aircraft, USA; May 01, 1995; 350p; In English

Contract(s)/Grant(s): F33615-87-C-2822; AF Proj. 3048

ReportNo.(s): AD-A308753; No Copyright;\Ail: Issuing Activity (Defense dchnical Information Center (DTIC)), Microfiche
Long-termgoals of theAir Force are to develop high-performance gas turbine combustors, and the design systems that can

producethem. One aspect of an advanced combustor design system is the ability to calculate flame stability under fuel-lean condi

tions.Towards satisfying this latteesire the program had three principal objectives: (1) design, conduct and analyze experiments

thatestablish a fundamental understanding of lean blowout, (2) provide a data base for evaluating and refining computer models

of gas turbine combustion, and, (3) devise a calculation procedure for lean blowolabdratory and one rig-standard combus

tors were successfully designed, fabricatedoperated. A novel procedure using excess nitrogen as a diluent for simulating sub-

atmospheripressures wasalibrated and verified. The sequence of events leading to lean blowout was identified, and observed

to be common in allhe combustors. Advanced diagnostic techniques were applied to enhance understanding of blowout. Some

advanced mathematical modeling was shown to be inadequate for calculating blowout. A hybrid calculation pr ocedure was

devisedthat successfully modeled the influences on blowout of many important operating conditions and design variables. In this

mannetrthe program objectives were met.

DTIC

Design Analysis; Aircraft Engines; Combustion Chambers; Engine Design; Gas Turbine Engines; Flame Propagation;

CombustiorStability

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
mechanics.

19970013268Virginia Polytechnidnst. and State UnivCenter for Intelligent Material Systems and StructuBéscksbug, VA
USA
Electro-Mechanical Modeling of the Dynamics of Active Contol Systems Based on an Impedance Appach Final Report
1 Apr. 1993 - 31 Mar1996
Lalande,Frederic, \tginia Polytechnic Inst. and State UniSA; Rogers, Craig A.,xginia Polytechnic Inst. and State Univ
USA; Mar. 31, 1996; 11p; In English
Contract(s)/Grant(s): F49620-93-1-0166
ReportNo.(s): AD-A31647; AFOSR-TR-96-0410; Rept-93-1-0166& Copyright; Azail: Issuing Activity (Defense dchnical
InformationCenter (DTIC)), Microfiche

In this fundamental research program, the focus was to develop an understanding of the physics of actively controlled material
systemsespecially the power consumption and ggdransfer mechanisms. A nempedance approach was further developed,
giving particular attention to applications involving structures with impedance characteristics simitaraft structures. This
newly developed impedance approach has an advantage over conventional approaches, such as the quasi-static and equivale
thermal force approaches, in that it includes the dynamic interaction between the structure and the actuator. A comprehensive
impedancenodel for plate and shell structures was completedaBng into account the dynamic interaction between the base
structureand the inducedtrain actuatorthe impedance model can accurately predict the dynamic response of the base structure.
Theelectro-mechanical impedance model for plate structures was then extended to determine the power consumption and actuatol
conversion energy efficiency. This later extension of the impedance model allows the optimization of the actuator parameters
basedon power considerations. Also, the temperature rise and resulting thermal stresses, wigckigraficant at resonant fre
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guencieswas investigated. Finallyhe impedance approach wamwn to be applicable to other types of actuators, namely mag
netostrictiveactuators and piezoelectric stack actuators.

DTIC

EnergyConversion Efficiency; Magnetostriction; Resongrgquencies; Thermal @&gses; Engly Tansfer; Aircraft Structues

19970013280NASA Langley Research Centétampton, YA USA
Application of a Navier-Stokes Solver to the Analysis of Multielement Airfoils and Wings Using Multizonal Grid
Techniques
Jones, Kenneth M., NASA Langley Research Center, USA; Biedron, Robert T., Analytical Services and Materials, Inc., USA,;
Whitlock, Mark, Stanford Univ, USA; Jun. 22, 1995; 26p; In English; 13th; Applied Aerodynamics, 19-22 Jun. 1995, Palo Alto,
CA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
ReportNo.(s): NASA-TM-112005; NAS 1.15:12005; AIAA Paper 95-1855; No Copyrightyail: CASI; A03, Hardcopy; A01,
Microfiche

A computational study was performed to determine the predictive capability of a Reynolds averaged Navier-Stokes code
(CFL3D) for two-dimensional and three-dimensional multielement high-lift systems. Three configurations were analyzed: a
three-elemendirfoil, a wing with a full span flap and a wing with a partipan flap. In order to accurately model these complex
geometriestwo different multizonal structured grid techniques were employed. For the airfoil and full span wing configurations,
a chimera or overset grid technique was used. The results of the airfoil analysis illustrated that although the absolute values of
lift were somewhat in errathe code was able to predict reasonably well the variation with Reynolds number and flap position.
Thefull span flap analysis demonstrated good agreement with experimental surface pressure data over the wing and flap. Multi
block patched grids were used to model the partial span flap wing. A modification to an existing patched- grid algorithm was
requiredto analyze theonfiguration as modeled. Comparisons with experimental data were very good, indicating the applicabil
ity of the patched-grid technique to analyses of these complex geometries.
Author
Aerodynamic Configurations; Grid GeneratigMathematics); Structed Grids (Mathematics); NavieStokes Equation; Air
foils; WIng Flaps; Whgs; Multiblock Grids

19970013350McDonnell-Douglas Aerospagcgaint Louis, MO USA
Novel NDE Corrosion Detection: Nuclear Magnetic Resonanc&inal Report 30 Sep. 1993 - 30 No%995
Palmer,Donald D., McDonnell-Douglas Aerospace, USA; Snyderman, David Bishifigton Uniy USA; Conradi, Mark S.,
WashingtonUniv., USA; Jan. 1996; 98p; In English
Contract(s)/Grant(s): F33615-93-C-5369; AF Proj. 2418
Report No.(s): AD-A309972; WL-TR-95-4094; No Copyrightjafl: CASI; A05, Hardcopy; A02, Microfiche

Nuclearmagnetic resonance (NMR), a technique utilized extensively in the medical, chemical and petroleum industries, has
shown to be very sensitive to corrosion and moisture entrapped in aircraft structures in cursory studies performed prior to this
program.Both aluminum and hydrogen NMR techniques were evaluated relative to sensitivity to thin layers of corrosien on sev
eralaluminum alloys and a high strength steel. Other hydrogen-bearing aerospace materials were characterized to determine if
discriminationbetween these materials and corrosion could be made relative to hydrogen NMR. RF magnetic field mvadelling
performedusing two- and three-dimensional electromagnetic modelling codes to determine if RF magnetic fields could penetrate
throughgaps in joints and around fasteners. Actual RF magnetic field penetration was determined experimentally using simplified
butt-joint, lap joint and fastener hole structures. The potential for detecting actual corrosion in these structures was also evaluated
experimentallyln addition, the ability to detect corrosion under paint, primer and sealant was determined. Recommendations for
futurework relative to NMR as an inspection tool for detection and characterization of corrosion are included.
DTIC
Aluminum Alloys; Nuclear Magnetic Resonance; Nondestructive Tests; Corrosion; Spin-Lattice Relaxation; Aircraft Mainte-
nance;Inspection; Aicraft Structues; High Stength Steels; Magnetic Fields; Cosion Ests

19970013544Purdue Uniy School of Mechanical Engineeringlest Lafayette, IN USA
Bladed Disk Forced Response Augmentation for Reseein Training (AASERT) Final Report 15 Aug. 1994 - 14 Aug 1995
Fleeter,Sanford, Purdue UnivUSA; Oct. 1995; 12p; In English
Contract(s)/Grant(s): F49620-92-J-0315
Report No.(s): AD-A309956; AFOSR-TR-96-0282; No Copyrightais CASI; A03, Hardcopy; A01, Microfiche

Two AASERT students have actively participated in research in turbomachinery fluid dynamics and bladed disk forced
responseThe academic programs of the AASERudents were individually tailored. One AASERudent investigatedonlin-
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earfriction dampers for control of blade row aero-mechanics. Thegtedance, harmonic balance, and time integration solution
methods were applied to an unstable aero-mechanical model thereby requiring a dry friction damper for stability. The results
showedthat the linearized harmonic and eqebalance solutions can be used in preliminary design or as first guesses for nonlin
earmethods. The second AASERtudent experimentally investigated the fundamental unsteady flow interaction phenomena
significant to forced response and unsteady turbine heat transfer. The technical approach involved a series of experiments per
formedin a low speed research turbine. The rotor blade wake generated unsteady flow field, i.e., the unsteafiynfiwing
weremeasured over a range of turbine steady aerodynamic loading conditions. In addition, the unsteady heat transfer to the stator
vanerow was measured.

DTIC

Aerodynamic Loads; Flow Distribution; Fluid Dynamicsyrbomachinery; Girbulent Heat Tansfer; Unsteady Flow; ¥kes

19970013584Department of the NayWashington, DC USA
Apparatus and Method for Predicting Flow Characteristics
Huyer, Stephen A., InventpDepartment of the NayYSA; Grant, John R., Inventddepartment of the NayWSA; Uhiman,
JamesS., InventorDepartment of the NayWSA; Aug. 13, 1996; 14p; In English
Patent Info.: Filed 20 Jul. 1995; US-Patent-Appl-SN-506583; US-Patent-5,544,524
Report No.(s): AD-D018243; No Copyrightyail: US Patent andrademark Cffce, Microfiche

A methodand apparatus for predicting flow over an object such as an airfoil or hydrofoil is disscussed. The vortex strength
for each of a plurality of vortex segments is obtained emesirea of interest. The vortex segments are grouped into a series of
square area defined by a series of boxes havifeyelitt sizes. Initially a vortex strength is established for each of the smallest
boxesand the coditients then provide characteristic vortex strengths for a given box. The conversion of thesstramtgks
into velocitiesis accomplished by directly computing the velocity of a given vorticity segment as influenced by all the vorticity
segmentsn the box containing the given vorticity segment anddihect influence of each vortex segment in that box and any
neighboringboxes. The influence of other vorticity segments outside the neighboring boxes is provided by using the influence
of the average vortex strength of a given bograup of boxes. This approach significantly reduces the number of computations
requiredto obtain the prediction.
DTIC
Flow Characteristics; Computational Fluid Dynamics; Airfoils; Hgtbils; \brtices

19970013585Department of the NayWashington, DC USA
Drag Reducing Rapid Solvating Slurry Concentrate and Peparation
Supcoe, Robefk, Inventor Department of the NayySA; Felsen, Ira M., Inventpbepartment of the NayYSA; Donahue,
William T., Inventor Department of the NayYSA; Sep. 03, 1996; 4p; In English
Patent Info.: Filed 26 Aug. 1974; US-Patent-Appl-SN-500428; US-Patent-5,552,456
Report No.(s): AD-D018237; No Copyrightyail: US Patent andrademark Cffce, Microfiche

Theinvention relates to a gel used as a drag reducing slteyslurry is stored aboard a vessel and is pumped into the region
of laminar flow adjacent the vessel to reduce dfdg slurry is a thixotropic media composed of a surfactant coating the individual
particlesof drag reducing polymer resin as well as an anionic surfactant and algguigerThe slurry forms a micelle structure
andthus has an extremely long shelf life.
DTIC
Coating; Drag Reduction; Gels; Laminar Flow; Surfactants; @dmamic Drag

19970013658NASA Langley Research Centétampton, YA USA
Compression Response of a Sandwich Fuselage Keel Panéhviind Without Damage
McGowan,David M., NASA Langley Research CenteiSA; Ambur DamodarR., NASA Langley Research CenteiSA; Feb.
1997;36p; In English; 6th; Advanced Compositexiinology 7-11 Aug. 1995, Anaheim, CA, USA; Sponsored by Department
of Defense, USA
Contract(s)/Grant(s): FOP 538-10-1-05
Report No.(s): NASA-TM-10302; NAS 1.15:10302; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche
Resultsare presented from an experimental and analygtcaly of a sandwich fuselage keel panel with and without damage.
The fuselage keel panel is constructed of graphite-epoxy skins bonded to a honeycomb core, and is representative of a highly
loaded fuselage keel structure. The face sheets of the panel contain several terminated or dropped plies along the length of thi
panel.The results presented provideetter understanding of the load distribution in damaged and undamaged thick-face-sheet
compositesandwich structure with dropped plies and of the failure mechanisms of such structure in the presence of low-speed
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impactdamage and discrete-soudamage. The impact-damage condition studied corresponds to barely visible impact damage
(BVID), and the discrete-source damage condition studied is a notch machined through both face sheets. Results are presente
from an impact-damage screening study conduatednother panel of the same design to determine the impagy eeessary

toinflict BVID on the panel. Results are presented from compression tests of the panel in three conditions: undamaged; BVID
in two locations; and BVID in two locations and a notch through faath sheets. Surface strains in the face sheets of the undam
agedpanel and the notched panel obtained experimentally are compared with finite element analysis results. The experimental
and analytical results suggest that for the damage conditions studied, discrete-source damage influences the structural perfor
mancemore than BVID.

Author

Sandwich Structures; Graphite-Epoxy Composites; Composite Structures; Finite Element Method; Fuselages; Honeycomb
Cores;Impact Damage

19970013665NASA Lewis Research CenteZleveland, OH USA
Designing for Maintainability and System Availability
Lalli, Vincent R., NASA Lewis Research CentdSA; Packard, Michael H., Raythe@wo., USA; Feb. 1997; 18p; In English;
Product Quality and Integrity, 13-16 Jan. 1997, Philadelphia, PA, USA; Sponsored by American Inst. of Aeronautics and
Astronautics USA
Contract(s)/Grant(s): NAS3-26764TRP 323-93-03
Report No.(s): NASA-TM-107398; E-10603; NAS 1.15:107398; IEEE-155N0897-5000; No Copyright; Avail: CASI; A03,
Hardcopy;A01, Microfiche

Thefinal goal for a delivered system (whether g e@craft, avionics box or computer) should be its availability to operate
andperform its intended function over its expected design life. Hence, in designing a system, we cannot think in terms of delivering
the systemand just walking awayl he system supplier needs to provide support throughout the operating life of the product. Here,
supportability requires an effective combination of reliability, maintainability, logistics and operations engineering (as well as
safetyengineering) to have a system that is available for its intended use throughout its designated mission lifetime. Maintainabil
ity is a key driving element in thefettive support and upkeep of the system as well as providing the ability to modify and upgrade
the system throughout its lifetime. This paper then, will concentrate on maintainability &medgistion into the system engineer
ing and design process. The topics to be covered include elements of maintgitiabilitialcostof ownership, how system avail
ability, maintenance and logistics costs and spare parts et thieoverall program costs. System analysis and maintainability
will show how maintainability fits into the overall systems approagoject development. Maintainability processes and-docu
mentswill focus on how maintainability is to be performed and what documents are typically generatedyfosedkr program.
Maintainability analysis shows how traddsofan be performed for various alternative components. The conclusions summarize
the paper and are followed by specific problems for hands-on training.
Author
Avionics; Logistics; Maintainability; Reliability; Service Life
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Includes geosciences (general); earth resources and remote sensing,; energy production and conversion, environment pollution; geo-
physics, meteorology and climatology, and oceanography.

19970013671Metrica, Inc, San Antonio, TX USA
The Use of Weather Information in Aeronautical Decision-Making
Driskill, Walter E., Metrica, Inc., USA; Weissmuller, Johnny J., Metrica, Inc., USA; Quebe, John, Metrica, Inc., USA; Hand,
Darryl K., Metrica, Inc., USA; DittmarMartin J., Metrica, Inc., USA; HunteDavid R., Federal iation AdministrationUSA;
Feb.1997; 70p; In English
Report No.(s): DOT/IRA/AM-97/3; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

An investigation was conducted of the values or worth functions pilots attribute to weather and terrain variables in making
decisionabout flight in a single-engine aircrafbder visual flight rules. The research employed a scenario-based judgment task
designedo elicit pilot worthfunctions for visibility ceiling, precipitation, and terrain features (specificdliight over flat terrain,
mountainougerrain, andver water). Subjects were asked to consider a proposed cross-country flight of approximately one hour
durationover each of the three terrain conditions. They wleza given a deck of cards describing various combinations of ceiling,
visibility, and precipitation and asked to first rank order the cards in descending order of comfort with flying under the described
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conditions over the specified terrain and then to assign a numerical rating tasholking a scale of O (least comfortable) to

100 (most comfortable). For each subjedin@ar model was constructed using the comfort ratings as the dependent variable and
thevisibility, ceiling, and terrain values as the independent variables. A sejpa@atemodel was constructed for each subject

for each of the three terrain conditions. The regression weights associated with each terrain type were then subjected to hierarchica
clusteringto identify groups of weight sets fiifing significantly with respect to worth function emphasis. Examination of the
clusters indicated that pilots could be reliably grouped into four groups for the flat and mountainous terrain scenarios and two
groupsfor the oveiwater scenario. These clusters are characterized primarily by the average degree of comfort which the subjects
expressedh flying under the conditions described, by the nature of thigiexfcy of utilization of information (multiplicative
modelscompared to simpler single variable models), and demographic characteristics such as age and aircraft ownership.
Author

Visual Flight Rules; Aicraft Pilots; Decision Making; Wather; Flight Safety; Flight Conditions; Mathematical Models; Single
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19970013233Army Aeromedical Research Lalort RuckerAL USA
Leaders Guide to Crew Endurance
ComperatoreCarlos A., Army Aeromedical Research Lab., USA; Caldwell, John A., Army Aeromedical Research Lab., USA;
Caldwell,J. Lynn, Army Aeromedical Research Lab., USA; Jul. 1996; 53p; In English
Report No.(s): AD-A314781; No CopyrightyAil: CASI; A04, Hardcopy; AO1, Microfiche

This leader’s guide is about enabling soldiers to perform at their best by controlling Stress, fatigue, sleep deprivation, and
problems resulting from jet lag and shift lag. It is also about controlling the hazards associated with these stressors when they
cannotbe completely eliminated. Key users including Mission planwlismust design missions in ways that optimize soldier
performanceArmy and unit trainers who must teach leaders about the deleterfiects eff these stressors on solgierformance
andhow to use risk management to prevent and control the hazards they cause. Safety managers who must design and maintai
theprograms. Crew endurance impacts everything soldieds aearly every case, the stressor reduces the seldiental or
physicalperformance. For aviators, this means gdapart of their mental resources must be committed to operating the aircratft,
leavingless resources to fight the energr the planner and maintaingmeans less resourcagailable for dealing with the
importantdetails of their critical tasks. Controlling these decrements in performance is critical to mifesitnegfess. dday’s
aviationequipment requires more alertness and concentration of a\datbraaintainers than ever before. The demand on mental
resourcesgoupled with the Army "We own the night’ philosophyncreases the potential for crew endurance related problems.
DTIC
Aircraft Pilots; Alertness; Hazals; Mental Performance

19970013541Army Aeromedical Research Lalircrew Health and Performance DifFort RuckerAL USA
Femaleand Male Aviators are not Affected Differently by Sleep Deprivation and Continuous &sk Demands Final Report
Caldwell,John A., Jr Army Aeromedical Researdlab., USA; Caldwell, J. L., Army Aeromedical Research Lab., USA; Jun.
1996; 25p; In English
Contract(s)/Grant(s): DA Proj. 3M1-62787-A-879
Report No.(s): AD-A31655; USAARL-96-28; No Copyright;\vail: CASI; A03, Hardcopy; A01, Microfiche

Recentchanges in U.Snilitary regulations have brought about the assignment of female aviators to combat roles. This has
beenthe topic of serious debate, but there are few facts concerniegedifes between males’ and females’ abilities to withstand
combat-relevanstressors. This study was conducted to determine whether there are géedercei$ in responses to a common
operationaktressqrsleep deprivation. Six male and six female UH-60 helicopter pilots were exposed to a 40-hour period of con
tinuouswakefulness and tested on flight performance and mood. The flight performance results indicated that gender produced
virtually no operationally significant dérences in the &fctsof sleep loss. Furthermore, although mood evaluations showed that
womenfelt less tense and more egetic overall than their male counterparts, there were no interactions between sleep deprivation
andgenderThus, male and female aviators appear equally capable of performing flight-tatktedespite moderate sleep loss.
DTIC
SleepDeprivation; Aicraft Pilots; Sex Factor; Human Performanceak#fulness
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199700136370hio State Uniy Columbus, OH USA
A New Approach to Aeionautical Decision-Making: The Expertise Method Final Report
Kochan,Janeen A., Ohio State UniWJSA; Jensen, Richard S., Ohio State Uni\5A; Chubb, Gerald.POhio State Uniy USA,
Hunter,David R., Federal ation Administration, USA; Marl997; 50p; In English
Contract(s)/Grant(s): DTD1-93-C-00041; DTR01-92-C-10204
Report No.(s): DOT/IRA/AM-97/6; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Fourstudies of pilot decision-making were condudiefbrmulate a general model of the expert pilot that might be applied
to novice pilots in order to increase their decision-making skills and reduce their risk of accident involvement. This set of studies
beganwith a series of unstructured interviews of pilots to identify and compile characterigtiespifot. Each succeeding study
then,became more structured in its approach as the characteristics of an expert pilot were modefilosely-rom structured
interviewsconducted as part of the second stdgreliminary definition was obtained that stressedivation, confidence, supe
rior learning and performance skills, and an intuitive decision-making style. The third study evaluated these charastieeigtics
were possessed by pilots of three types of relatively high-performance general aviation aircraft. In the firaedpsitidgced
pilots were presented with a plausible general aviation flight scenario using a verbal protocol methdtieloggponses of the
pilots to this table-top simulation were recorded and analyzed. These data suggest that, when congapeddot pilots, expert
pilotstend to (1) seek more quality information in a more timely manner; (2) make more progressive decisions to solve problems;
and,(3) communicate more readily with all available resources.
Author
Decision Making; Aicraft Performance; Agraft Pilots; General Ration Aircraft

19970013670Civil Aeromedical Inst.Oklahoma CityOK USA
Effects of Simulated General Aiation Altitude Hypoxia on Smokers and NonsmokersFinal Report
Nesthus;Thomas E., Civil Aeromedical Inst., USA; Garneobert B Civil Aeromedical Inst., USA; Mills, Scott H., Civlero-
medicallnst., USA; Wse, Robert A., OMNI Corp., USA; Mat997; 78p; In English
Report No.(s): DOT/RA/AM-97/7; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

Generalaviation pilots are permitted to fly without the use of supplemental oxygen up to an altitude of 12,500 ft. However
hypoxiaoccurs at altitudes under 12,500 ft, Personal lifestyle, physical conditioning, and iliness can interact with hygegia to af
performanceThis study evaluated physiological and cognitive performance of smokers and nonsmokers during sessions of mild
hypoxia.Nine male smokers and 9 nonsmokers, after passing a Class 3 flight physical, performed the Multi-AdsibBet€ry
(MATB) during separate 2-hsessions while breathing oxygen mixtures that simulated sea level, 5,000 ft., 8,000 ft., and 12,500
ft. altitude conditions. RESUIS: Four physiological measures: transcutaneous partial pressures of oxygen and carbon dioxide
(P(subtc)O2 and P(sub tc)C0O2), heart rate (HR), and oxyhemoglobin saturation (Sa02), demonstrated significant trends across
the simulated altitude conditions and for some measbeggieen groups. Significantfetts were found for MAB monitoring
taskmeasures. Smoking group and group by altitude interactfiecigfvere also found for the monitoring task measures. Signifi
cantsmoking group dferences were found in tracking performance. Results of the physiological measures obtained, confirmed
the studys tageted levels of hypoxia. Smokers exhibited elevated HR and lower P(sub tc)CO2 values, compared with nonsmok
ers.Elevated HR is consistent witticotine efects. Reduced P(sub tc)CO2 values may indicate greater hyperventilation among
thesmokers. Group dirences in MAB performance involved tasks that were adjacetti¢attention demanding fuel manage
menttask for which performance results were the same. Consistent with smoking research and studies of combined lowered oxy
gen tension and carbon monoxide, smokers may have experienced a reduction of peripheral vision and their ability to visually
monitor severakasks simultaneouslirhe smoker group exhibited higher error rates and false alarms for the peripherally-located
monitoringtasks, and showed significantly poorer tracking task performance, compared to the nonsmoker group.
Author (revised)
General Aviation Aircraft; Pilots (Personnel); Carbon Monoxide; Human Performance; Hyperventilation; Hypoxia; Oxygen
Tension;Oxyhemoglobin

19970013672Civil Aeromedical Inst.Oklahoma CityOK USA
Inflight Medical Car e: An Update
DeJohn, Charles A., Civil Aeromedical Inst., USAsrdhneau, Stephen J. i€ivil Aeromedical Inst., USA; Hordinsky, Jerry
R., Civil Aeromedical Inst., USA; Feb. 1997; 16p; In English
Report No.(s): DOT/RA/AM-97/2; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
A major concern in aviation medicine is the cabin inflight gmecy that may result in the diversion of a flight. At the present
time there is no convenient way to monitor the incidence of inflight medicalgemeies because airline companies aregemt
larly required to report medical emergencies or resulting diversions. A survey of one major US airline revealed that one out of
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everyone million passengers may be deplaned by an unscheduled landing becslifsctbfeatening medical enggmcy Dur-

ing a two-year BA survey of US domestic flights there were 2,322 inflight medical gemaiesaveraging approximately three

per daywhichresulted in an annual diversion rate of approximately 9%. In a 1989 siflidynt emegencies among arriving
passengerat the Los Angeles International airport were analyzed. During the six-month period of the investigation 0.003% of
8.5 million passengers developed symptoms in flight that required follow-up assistance on the ground, and 10% of these passen
gersrequired hospitalization. A survey of the status of inflight medical care aboard domestic US air carriers was undertaken to
determine the impact of current changes in the airline industry. Information for the years 1990 to 1993 was obtained from two
airlinesand two inflight medical care delivery companies, representing a total of nine major US Part 121 air carriers. This sample
accountedor approximately 65% of US domestic air carrier activity for the period 1990 to 199&fdhmation was reviewed

to determine which category of inflight medical egency occurred most frequently and which category accounted for the great
estnumberof diversions. The trend in the frequency of diversions for medical reasons was also assessed. The impact of inflight
medicaladvice was then evaluated by comparing the number of diversions that resulted in hospitaiztiteonamber that did

not. Our findings show that neurological, syncopal, and cardiac episodes respgetgrelthe most frequent categories of medi

cal emergencies encountered inflight, while cardiac, neurological, and respiratory events, in that order, accounteatstor the
diversions. However, obstetrical-gynecological, cardiac, and neurological cases had the greatest probability of diverting. The
diversion rate, expressed as a ratio of diversions to emergencies or diversions to enplanements, remained fairly constant. It
appearedhat flight crews complied with medical advice in 97% of cases, and diversions resulted in hospital admissions 86% of
thetime. Renewed interest in the problems of inflight medical care delivery from all segments of the air carrier industry and gov
ernmenthas led to a greateal of research into the medical problems of patients flying with a variety of health problems. Several
organizationsre evaluating the inflight medical kit and its impact on mediaeg delivery inflight. Recentlyhe Air Transport
Associationand the BA's Ofice of Aviation Medicine have independently formedrking groups to investigate this topic. This
increasedevel of interest should result in greater cooperation within the aviation industry and a deeper understanding of all aspects
of the problem.

Author
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19970013679Institute for Human Factors TNGoesterbey, Netherlands
Physiological Workload Reactions to Increasing Levels of @sk Difficulty
Veltman,J. A., Institutefor Human Factors TNO, Netherlands; Gaillard, A.KV Institute for Human Factors TNO, Netherlands;
Jun.21, 1996; 32p; In English
Report No.(s): AD-A31411; TNO-TM-96-A026; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

The sensitivity of physiological measures to mental workload has been investigated in a flight siffwkta pilots had
to fly through a tunnel with different Levels of difficulty. Additionally, they had to perform a memory task with four levels of
difficulty. The easiest memory task was combined with the easiest tunnel task and theficudstaimory task with the most
difficult tunnel task. Between each tunnel session, subjects had to fly a pursuit task in wigiehjettaad to be followed at a
largedistance. Rest periods befaned after the experiment were used as a baseline for the physiological measures. Mental work
load was measured with heart period, continuous bpwesisurerespiration and eye blinks. Heart rate variahilitpod pressure
variability and the gain between systolic blood pressure and heart period (modulus) was derived from the measures. All measures
showeddifferences between rest and flight, and between the pursuit task and the tunnel task. Only heart period was sensitive to
the different levels of the tunnel. Heart rate variability feetied by respiration, and therefore, can only be interpreted together
with the respiratory data. The modulus was hardly influenced by respiration and therefore, appears to be a better measure that
heart rate variability. From the respiratory parameters, the duration of a respiratory cycle was the most sensitive to changes in
workload.The time in between two successive eye blinks (blink interval) increased and the blink duration decreased as more visual
informationhad to be processed. Increasingdlfficulty of the memory task leaded to a decrement in blink interval, probably
caused by subvocal activity during the rehearsal of the letters. Blink duration was not influenced by the memory load.
DTIC
Workloads (Psychophysiology); Flight Simulators;kaft Pilots; Physiological Responsesisk ComplexityMentalPerfor
mance; Sess (Physiology); Memory

19970013680Institute for Human Factors TN@oesterbey, Netherlands

Predictive Information in the Cockpit as a rget Acquisition Aid Final Report Helpt Predictie-Infornatie in de Cockpit

bij het Opsporen van Doelvliegtuigen

vanBredal.., Institute for Human Factors TNO, Netherlandsltvian, J. A., Institute for Human Factors TNO, Netherlands; May
06,1996; 32p; In Dutch
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Report No.(s): AD-A311427; TNO-TM-96-A021; TDCK-RP-96-0155; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

Undercontract to the Royal Netherlands Airforce, the TNO Human Factors Research Institute conducts background research
concerningeffects of advanced interface principles in the cockpit on flight performance, (des)orientation and workload. In this
connectiona simulator experiment was conducted to investigate the potential benefislimtive information for tracking tar
gets.Eight fighter pilots had to trace as soon as possibl@attaircraft, initially flying from an arbitrary position at a fixed distance
from the own aircraft. During the search of theydraircraft, the pilots received visual support by a perspective excentric radar
display with inside-out motion reference. In two experimental conditions, additional predictive graphics information was pre-
sentedbased on extrapolation of translations of own aircraft aggtaircraft, and based on translation and pitch. THieulify
of the scenarios was varied by directing the target towards and away from the observatory. The experimental results show that
pilots were not able to find the get faster when additional predictive information was presented in the radar image. The perspec
tive radar display offered so many anticipation possibilities that no increase of target search time was possible. There even
appearec tendency to decreased search performdiie.may be caused by the fact that too much information deteriorated the
interpretation (display clutter). A follow-up study is proposed, investigating whether the situational awareness of the pilot still
can be increased. The results of the ongoing experiments suggest that inside-out referenced displays cause more frequent col
trolled flight into ground.
DTIC
Aircraft Pilots; Target Acquisition; Workloads (Psychophysiology); Human Factors Engineering; Flight Control; Cockpits;
Flight Characteristics; Radarracking; Fighter Aicraft
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Includes mathematical and computer sciences (general); computer operations and hardware; computer programming and software;
computer systems; cybernetics; numerical analysis, statistics and probability; systems analysis; and theoretical mathematics.

19970013604Science Applications International Carporrance, CA USA
An Integrated Thermal Management Analysis Dol
Issaccif., Science Applications International Corp., USA; Fart., Jr, Science Applications International Corp., USAad&kel,
A. T., Science Applications International Corp., USA; GriethuyseWak, Wight Lab., USA; 1996 JANNAF Propulsion Meet
ing; Dec. 1996; Wlume 1, pp. 173-182; In English; Also announced as 19970013589; No Copyrigitt;GPIA, 10630 Little
PatuxenPkwy, Suite 202, Columbia, MD 21044-3200 HC, Hardcdgicrofiche

A thermal management computational tool, developed to perform subsystem and system integrated thermal management
assessmerand design calculations, is descriliethis paperThe \éhicle Integrated Thermal Management Analysis Code-VIT
MAC) simulates the coupled thermal-fluid response of aircraft airframe/engine active cooling circuits, airframe/engine structural
componentsand fuel tanksubject to aeroheating and thermal/engine heat loads. VITMAC simulates both the steady-state and
transienthermal hydraulics along coolant flow paths, and provides the distribution of mass flopreateire, and temperature,
together with the temperature of surrounding airframe/engine structures. A graphical user interface which enables the user to
quickly construct and analyze thermal management systems hdealsincorporated into VITMAC. Sample calculations are
presentedilustrating selected code features. These examples demonstrate the analysis of cooling network concepts for: (1) air
craft and engine thermal management, (2) airplanechaingsystems, and (3) satellite thermal management and control. The
exampleslso illustrate the interaction between cooling loops via heat exchangers, and the use of performance maps in the evalua
tion of component characteristics.
Author
Engine Airframe Integration; Applications Programs (Computers); Temperature Control; Structural Members; Fuel Tanks;
GraphicalUser Interface; Aicraft Design; Spacecraft Design; Management Analysimderatue Effects
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Includes social sciences (general);, administration and management; documentation and information science; economics and cost
analysis; law, political science, and space policy; and urban technology and transportation.

19970013748NASA Langley Research Centétampton, YA USA
NASA/DOD Aerospace Knowledge Diffusion Reseah Project. Paper 59: Japaneseéchnological Innovation. Implica
tions for Large Commercial Air craft and Knowledge Diffusion
Pinelli, Thomas E., NASA Langley Research Center, USA; Barclay, Rebecca O., Knowledge Management Associates, USA;
Kotler, Mindy L., Japanese Information Access Project, USA; 1997; 36p; In English; 37th; International Studies Association,
18-22Mar. 1997, Bronto, Canada
Report No.(s): NASA-TM-12428; NAS 1.15:12428; No Copyright; ®ail: CASI; A03, Hardcopy; A01, Microfiche

This paper explores three factors-public policy, the Japanese (national) innovation system, and knowledge-that influence
technologicainnovation in Japan. to establish a contextlier papgrwe examine Japanese culture and the U.S. and Japanese
patentsystems in the background sectiérbrief history of the Japanese aircraft industry as a source of knowledge and technology
for other industries is presented. Japanese and U.S. alliances and linkages in three sectors-biotechnology, semiconductors, ar
largecommercial aircraft (LCA)-and thenportation, absorption, and flision of knowledge and technology are examined next.
The paper closes with implications for filising knowledge and technolady.S. public policyand LCA.
Author
Japan;Policies; Economic Development; Industriesgiinology Utilization; Biotechnology; Comroid Aircraft; Semiconduc
tors (Materials); Cultural Resowes; Histories; International Relations

19
GENERAL

19970013645Federal Aviation AdministratigiWWashington, DC USA
1997 Federal Aiation Administration Plan for Research, Engineering, and Development
Jan.1997; 230p; In English; Original contains color illustrations; No CopyrighailACASI; All, Hardcopy; A03, Microfiche

The 1997 Research, Engineering and Development (R,E&D) Plan contains programs that are active in calendar year 1997
andbeyond. They were chosen to bring4s vision of the future system to reality in the mission areasfigiezficy, safety secu
rity, capacity and environment. The R,E&D milestones included in this Plan are based on projected funding levels during a 5-year
planninghorizon and cover the following programs: capaaity air trafic management technology; communications, naviga
tion, and surveillance; weather; airport technology; aircraft safety technology; system security technology; human factors and
aviationmedicine; and the environment and gyer
CASI
Researctand Development; Systems Engineeringeraiit Safety; National Airspace Utilization System; Navigation Aids; Air
Traffic Control
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