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The NASA STI Program Office . . . in Profile

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

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

results of its research and development activities.

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

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

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

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

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

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

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

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

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

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

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

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

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

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



Introduction

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

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

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

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

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



SCAN Goes Electronic!

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

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

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

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

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

FREE ! ftp.sti.nasa.gov

gopher.sti.nasa.gov

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

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

Subscribe <desired list> <Your name>

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

Fax: (301) 621-0134

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

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued,

you can still receive these vital announcements through /Vehl

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

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



Table of Contents

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

01 Aeronautics 1

02 Aerodynamics 2

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

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

04  Aircraft Communications and Navigation 5

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

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

06  Aircraft Instrumentation 11
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 12

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 13
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 13

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

10 Astronautics 15

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 15
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12

Engineering 17
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 20
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 21
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 22
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 23
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 23
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

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

19 General N.A.

Indexes

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

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



Document Availability

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

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

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

Eligibility and Registration for NASA STI Products and Services

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

E-mail:  help@sti.nasa.gov

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

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

Limited Reproducibility

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

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

NASA Patents and Patent Applications

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

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



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

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

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

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

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

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

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

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

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

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

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



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

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

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

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

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

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

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

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

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

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



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

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

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

Oak Ridge, TN 37830

European Space Agency—

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

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

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

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

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

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

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

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

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

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

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

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

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



NASA CASI Price Code T able

(Effective July 1, 1996)

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

Important Notice

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

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

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

Help Desk at the numbers or addresses below.

Return Policy

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

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

Rev. 6/96



Federal Depository Library Program

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

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

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

Public Collection of NASA Documents

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

Submitting Documents

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

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

800 Elkridge Landing Road

Linthicum Heights, MD 21090-2934.

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

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



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

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

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

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

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

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

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

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

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

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

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

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

Boulder, CO 80309-0184

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

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

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

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

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

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

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

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

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

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

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

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

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

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

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

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

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

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

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

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

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

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

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

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

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

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

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

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

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

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

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

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

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

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

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

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

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

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

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

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

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

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

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

NEBRASKA

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

Lincoln, NE 68588-0410

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

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

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

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

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

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

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

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

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

NEW YORK

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

Albany, NY 12230-0001

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

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL

Walter Royal Davis Library

CB 3912, Reference Dept.
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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AERONAUTICS

19970027487Federal Aviation AdministratigiWashington, DC USA
Aeronautical Information Publication, USA of America, 14th Edition
Jan. 30, 1997; 505p; In English
Report No.(s): PB97-142780; No Copyrighyall: CASI; A22, Hardcopy; A04, Microfiche
Topic considered. Gen 0.@ble ofContentgo Part 1: Gen 1. National Regulations and Requirements; Gabl2sTand
CodesGen 3. Services; and Gen 4. Gjew for Aeriodromes/Heliports and Air Navigation Services.
NTIS
Air Navigation; Civil Aviation; Airports; Information Retrieval; Documents

19970027742NASA Lewis Research Cente&leveland, OH USA
HBCUs Reseach Conference Agenda and Abstracts
Dutta, Sunil, Compiler NASA Lewis Research Centé&dSA; HBCUsResearch Conference Agenda and Abstracts; May 1997;
77p;In English; 4th, 9-10 Apr1997, Cleveland, OH, USA; Also announced as 19970027743 through 19970027782
Contract(s)/Grant(s): FOP 292-10-08-07
Report No.(s): NASA-CP-10196; E-10697; NAS 1.55:10196; No Copyrigril ACASI; A05, Hardcopy; A01, Microfiche

The purpose of this Historically Black Colleges and Universities (HBCUS) Research Conference was to provide an opportu
nity for principal investigators and their students to present research progress reports. The abstracts itighidsgbim indicate
the range and quality of research topics such as aeropropulsionpspawision, space powdtuid dynamics, designs, structures
andmaterials being funded through grants from Lewis Research Center to HBCUS. The comfenemat=d extensive netwerk
ing between students, principal investigators, Lewis technical monitors, and other Lewis researchers.
Author
Propulsion; Mathematical Models; Computerdgrams; Reseah; Fluid Dynamics; Design Analysis

19970027833Air Force Inst. of €ch, Graduate School of Logisticé/fright-Patterson AFB, OH USA
Production Team Maintenance: Systemic Constraints Impacting Implementation
Moore, Terry F, Air Force Inst. of &ch., USA; May 1997; 106p; In English
Report No.(s): AD-A326984; AFIT/GMO/LAL/978; No Copyright; Aail: CASI; A06, Hardcopy; A02, Microfiche

The purpose of this research project was two-fold: (1) to identify the factors adversely impacting implemenRrtoluef
tion Team Maintenance (PTM) in the KC-135 tanker maintenance commandy(2) to propose recommendationsnprove
PTM's viability in the field. In addition to a comprehensive historical literature rewfdte conceptual evolution of PTM, two
assessmemhethods, strategic control and the Theory of Constraints, were applied to analyze PTM at both strategic-and opera
tionallevels. Five implicit assumptions integralAMC’s notional PTM model were introduced. Identified constraints included:
integratingthe PTM positioning strategy into t#éVIC corporate strategic planning process, manpower modeling simulater limi
tations, labor force authorizations and decentralization, aircraft assignment/alignment, instructional guidance, the Integrated
Tanker Unit Deployment operations concept, the 120-day personnel deployment policy, and the command training objective.
Overtime, the accumulation of new policieghich were developed to cope with a veryatiént post-Cold \&F national security
environmentleft the maintenance community wrongly postured for taddgfense demandSeveral specific recommendations
were proposed, all of which can be generalized into three categories. First, deliberately integrate PTM into the strategic-level
operationsnanagement planning framework. Second, redefine PTM to better posture maintesappaitbhigher headquar



ters’ strategic goals, objectives and operational tasks as well as Air Force and command policies. aestrilnitdre PTM to
promotestandardization within the KC-135 community and to improve its ‘fit’ in the field.

DTIC

Aircraft Maintenance; dnker Aicraft

02
AERODYNAMICS

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

19970027380NASA Langley Research Centétampton, YA USA
Comparative Results fom a CFD Challenge Over a 2D Thee-Element High-Lift Airfoil
Klausmeyer, Steven M., Wichita State Univ., USA; Lin, John C., NASA Langley Research Center, USA; May 1997; 52p; In
English;Original contains color illustrations
Contract(s)/Grant(s): FOP 522-1-51-01
Report No.(s): NASA-TM-12858; NAS 1.15:12858; No Copyright; ¥ail: CASI; A04, Hardcopy; A01, Microfiche

A high-lift workshop was held in May of 1993 at NASA Langley Research Ceéntagjor part of the workshogentered
ona blind test of various computational fluid dynamics (CFD) methods in which the flow about a two- dimensional (2D)-three-ele
ment airfoil was computed without prior knowledge of the experimental data. The results of this 'blind’ test revealed: (1) The
ReynoldsAveraged NavieBtokes (RANS) methods generally showed less variability among codes than did potential/Euler solv
erscoupled with boundary-layer solution techniques. Howesamne of the coupled methods still provided excellent predictions.
(2) Drag prediction using coupled methods agreed more closely with experiment than the RANS metheds.mdte accu
rately predicted than drag for both methods. (3) The CFD methods did well in predicting lift and drag changes due to changes in
Reynoldsnumbey however they did not perform as well when predicting lift and dregements due to changing flap gap, (4)
Pressureand skin friction compared favorably with experiment for most of the codes. (5) There wges\al@bility in most
of the velocity profile predictions. Computational respltsdict a stronger siat wake than measured suggesting a missing compo
nentin turbulence modeling, perhaps curvatufeas.
Author
Computational Fluid Dynamics; Navier-Stokes Equation; Airfoils; Boundary Layers; Aerodynamic Characteristics; Aerody-
namicCoefficients; Lift

19970027549Florida State Uniy Dept. of MathematigsTallahassee, FL USA
Time-Domain Impedance Boundary Conditions for Computational Aeoacoustics
Tam, Christopher K. W Florida State Uniy USA; Auriault, Laurent, Florida State UniWJSA; AIAA Journal; May 1996; ®-
ume34, No. 5, pp. 917-923; In English
Contract(s)/Grant(s): NAG1-1776
ReportNo.(s): NASA-CR-205218; NAS 1.26:205218; CopyrighaiVéd (NASA); Avail: CASI; A02, Hardcopy; A01, Micro
fiche

It is an accepted practice in aeroacoustics to characteezroperties of an acoustically treated surface by a quantity known
asimpedance. Impedance is a compdgpantity As such, it is designed primarily for frequency-domain analysise-domain
boundaryconditions that are the equivalent of the frequency-domain impedance boundary condition are proposed. Both single
frequencyand model broadband time-domain impedance boundary conditions are providskovtristhat the proposed bound
ary conditions, together with the linearized Euler equations, form well-posed initial boundary value problems. Unlike ill-posed
problemsthey are free from spurious instabilities that would render time-marching computational solutions impossible.
Author
Aeroacoustics; Acoustic Impedance; Boundary Conditions

19970027706Lund Univ, Dept. of Heat and Power Engineerisyveden

Measurementof the unsteady flow in a Laval nozzle and aund a NACA-3506 airfoil with a periodically fluctuating back-
pressure

Jordal K., Lund Univ., Sweden; Oct. 1996; ISSN 0282-1990; 67p; In English

ReportNo.(s): LUTMDN-TMVK-5276; DE97-722063; No CopyrightyAil: Issuing Activity (Natl Bchnical Information Ser
vice (NTIS)), Microfiche



The report refers a diploma project executed at the Laboratoire de Thermique apliquee et de Turbomachines (LTT) of the
EcolePolytechnique Federale de Lausanne (EPFL) in Switzerland. The objective of the project was to build up experimental appa
ratus in a Laval nozzle for tests with an isolated airfoil and carry out and evaluate initial measurements for forced response by
meansof a periodically fluctuating back-pressure. When set up, the nozzle had a width of 40 mm, a length of 1055 mm and a height
of approximately 200 mm. The upper and lower walls were inclined 0.8 deg outwards from the centerline to compensate for grow
ing boundary layemwhich gave a constant velocity for M=0.2-0.7 throughout the nozzle when.d¢mjtgtuce a fluctuatingack-
pressure a plate rotated by a hydraulic motor was installed downstream of the test section in which the NACA-3506 airfoil
eventuallywas mounted. A number of cases in the range of Mach numbers 0.2-0.7 were investigated and the unsieady tests
carriedout for plate frequencies 20-100 Hz. The pressure amplitudes at subsonic flow (M=0.2-0.5) increased continuously along
the airfoil surface as the unsteady perturbations traveled upstream. At transonic flow (M=0.6 and 0.7 upstream of the blade) a
shockappeared on the airfoil suction side. The shock was located further downstream atlhicifheumbers and also further
downstream without fluctuating back-pressure in the nozzle. The pressure amplitudes downstream of the airfoil were found to
beinfluenced only by the unsteady perturbation and the duct configuration. Nondimensionalizing the unsteady pressure ampli
tudeson the airfoil with the downstream pressure amplitude showed that flow over the airfoil amplifies the unsteadiness.

DOE
Airfoils; Unsteady Flow; Flow Measament; Air Flow

1997002777 1Agricultural and €chnical Coll. of North Carolinaollege of Engineeringsreensboro, NC USA
Numerical Simulations of Wing-Body Junction Flows
KrishnamurthyR., Agricultural and &chnical Coll.of North Carolina, USA; Cagle, Corey D., Agricultural aretfinical Coll.
of North Carolina, USA; Chandra, S., Agricultural aretfinical Coll. of North Carolina, USA; HBCUs Resea@inference
AgendaandAbstracts; May 1997, pp. 38; In English; Also announced as 19970027742; No CopwahtCASI; A01, Hard
copy; A01, Microfiche; Abstract Only; Abstract Only

Thegoal of the research project is to contribute to the optimized design of fan bypass systems in advanced turbofan engines
suchas the Advanced Ducted Propulsors (ADP). The immediate objective is to perform numerical sirofithtiirstrut interac
tionsto elucidate the loss mechanisms associated with this configuration that is characteristic iédemumerical simula
tionswould complement an experimental study being undertaken at Purdue University first step in the process, a numerical
studyof wing-body junction flowis being undertaken as it shares a number of characteristics with the duct-strut interaction flow
The experimental data from Kubendran et al. are being used for comparison. The é&te NRised for numerical simulations.
Grids for the simulation have been generated using a multisurface algorithm. Results obtainacepoefsented and discussed.
Author
TurbofanEngines; Ducted Fan Engines; Grid Generation (Mathematics); Computational Fluid Dynamics; Flow Distribution

19970028123NASA Ames Research Centdfoffett Field, CA USA
Lift-Enhancing Tabs on Multielement Airfoils
Ross,James C., NASA Ames Research Centi8A; Storms, Bruce L., Sterling Software, Inc., USA; Carrannanto, Pabbfl,
Motor Co., USA; Journal of Aircraft; May 1995pWime 32, No. 3, pp. 649-655; In English; Applied Aerodynamics, 8+ig.
1993,Monterey CA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
ReportNo.(s): NASA-TM-112914; NAS 1.15:12914; AIAA Paper 93-3504; No Copyrightyail: CASI; A02, Hardcopy; A01,
Microfiche

Theuse of flat-plate tabs (similar to Gurney flaps) to enhance the lift of multielement airfoils is extended here by placing them
onthe pressure side and near the trailing edge of the main element rather than just on the furthest downstream wing element. The
tabs studied range in height from 0.125 to 1.25% of the airfoil reference chord. In practice, such tabs would be retracted when
the high-lift system is stowed. Thefetiveness of the concept was demonstrated experimentally and computationally on a two-
dimensionaNACA 63(sub 2)-215 Mod B airfoil with a single-slotted, 30%-chord flap. Both the experiments and computations
showedthat the tabs significantly increase the lift at a given angle of attack and the maximumfidtesdedf the airfoil. The
computationatesults showed that the increased lift was a result of additional turning of the flow by the tedubead or elimi
natednow separation othe flap. The best configuration tested, a 0.5%-chord tab placed 0.5% chord upstream of the trailing edge
of the main element, increased the maximum lift icient of the airfoil by 12% and the maximum lift-to-drag ratio by 40%.
Author
Airfoils; Lift; Tabs (Contol Surfaces); Angle of Attack; Lift Drag Ratiojiwl Tunnel Bsts; Computational Fluid Dynamics



19970028360NASA Langley Research Centétampton, YA USA
Multistage Schemes with Multigrid for Euler and Navier-Strokes Equations: Components and Analysis
Swanson, R. C., NASA Langley Research Center, USA; Turkel, Eli, Tel-Aviv Univ., Ramat-Aviv, Israel; Aug. 1997; 84p; In
English
Contract(s)/Grant(sRTOP 505-59-53-01
Report No.(s): NASA-TP-3631; NAS 1.60:3631; L-17201; No CopyrighgilACASI; A05, Hardcopy; A01, Microfiche

A class of explicit multistage time-stepping schemes with centered spdéedidéing and multigrids are considered for the
compressibl&uler and NavieStokes equations. These schemes are the basis for a family of computer programs (flow codes with
multigrid (FLOMG) series) currently used to solve a wide range of flyithmics problems, including internal and external flows.
In this paperthe components of these multistaigee-stepping schemes are defined, discussed, and in many cases analyzed to
provide additional insight into their behavior. Special emphasis is given to numerical dissipation, stability of Runge-Kutta
schemesand the convgence acceleration techniques of multigrid and implicit residual smoothing. Both the Baldwin and Lomax
algebraicequilibrium model and the Johnson and King one-half equation nonequilibrium model are used to establish turbulence
closure.Implementation of these models is described.
Author
Navier-Stoke&quation; Runge-Kutta Method; Fluldynamics; Finite Diffeence Theory; Baldwin-Lomawibulence Model;
Multigrid Methods

03
AIR TRANSPORTATION AND SAFETY

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

19970027550NASA Langley Research Centétampton, YA USA
Complex Permittivities of Candidate Radome Materials at Wbhand
Cravey Robin, NASA Langley Research CentdSA; May 1997; 20p; In English
Contract(s)/Grant(s): FOP 522-24-21-03
Report No.(s): NASA-TM-10344; NAS 1.15:10344; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

This report presents the results of w-band complex permittivity measurements performed in NASA kdfiglstyomagnet
ics Research Branch. Thestarticles included in the permittivity study were flat panels of materials which are under consideration
for use in a radome for the Passive Millimeteaw®/ Camera (PMMWZC) flight experiment. This experiment is scheduled to fly
onthe Air Forces 'Speckled Tout’ aircraft in late 1997. The radome design is very important because the PMMWC can tolerate
only a small amount of electromagnetic loss through the radome. A free space measurement system was used to obtain comple;
reflectionand transmission cdefients ofthe samples. The frequency of interest was 89 GHz, so measurements were performed
over a range of 79 to 99 GHz. The transmission and reflectioficieefs were used, along with the measwathplethickness,
to calculate complex permittivity over the frequency range. The material samples measured in this study can be divided into four
categoriesskin materials, core materials, coating materials, and layered samples.
Author
Permittivity; Radome Materials; Radomes; Measuent

19970027997Clemson Uniy SC USA
An Investigation of Situation Awareness Using ®iation Incident Reports
Gibson, Jason Alan, Clemson URiUSA; Jun. 18, 1997; 82p; In English
Report No.(s): AD-A326836; AFIT/CI-97-066; No Copyrightyall: CASI; A05, Hardcopy; A01, Microfiche

Thisresearch was performed to determine the factors whiett dfie quality of situation awareness (SA) in civilian aircrew
membersThe recent popularity and increased investigation of SA has forced the research community to be very specific in model
ing how it enhances decision-making in complex, dynamic environments. This research sought to better undersé¢asl the ef
of poor communication, high workloahd time pressure on losses of SA for teams and individuals. Based upon Er{dSi@ya)
modelof SA and an analysis aviation incident reports, it was found that 205 of the 590 incident reports investigated involved
aloss in SA. This implies that SA is indeed a signifidastor afecting aviation decision-making. Furthére results show that
instances of poor communication and high workload occur in significantly higher proportions of team comprehension errors.



These findings point to both the usefulness of Endsig@95a) model and the usefulnegsising incident report data for the
understanding of SA.

DTIC

Flight Crews; VWrkloads (Psychophysiology); Decision Making

19970028215Adsystech, In¢.Washington, DC USA
Federal Aviation Administration Plan for Research, Engineering, and Development (1997)
Politano,A., Adsystech, Inc., USA; Melton, J., Adsystech, Inc., USAllisthson, L., Adsystech, Inc., USA; Johnson, J., Adsys
tech,Inc., USA; Edwards, J., Adsystech, Inc., USA; Jan. 1997; 220p; In English
Report No.(s): PB97-146625; No Copyrighyjal: CASI; A10, Hardcopy; A03, Microfiche

The 1997 Research, Engineering, and Development (R,E&D) Plab-isear calendar plan that provides research program
descriptions in nine aviation thrust areas: Capacity andraifid Management &chnology CommunicationsiNavigation,and
SurveillanceWeather; Airport €chnology; AircraftSafety Bchnology; System Securitg@hnology; Human Factors andiA
ationMedicine; and Environmental and EggrThis report provides a summary of the researfdrtsfin each area and a brief
explanation of the factors driving the current and planned work. It also provides background information/A:glecéss
usedto create the R,E&D portfolio of research programs, challenges for the National Airspace System which drivefdhe need
researchdescriptions of the inputs from the industry/academia R,B&lzisory Group, and descriptions of how R,E&D is being
coordinatedvith other federal agencies and induskigstly, the report shows how R,E&Dfefts support and integrate with the
FAA Strategic Plan and Capital Investment Plan.
NTIS
Researh; Air Transportation; Government/Industry Relations; Reskand Development; Federal Budgets; Ciwilation

19970028545Federal Aviation AdministratiqrOffice of Aviation Medicine, Vdshington, DC USA
An Evaluation of Safety SeminarsFinal Report
Hunter D. R., Federal fation Administration, USA; Jul. 1997; 50p; In English
Report No.(s): DOT/IRA/AM-97/16; No Copyright; Arail: CASI; A03, Hardcopy; A01, Microfiche

Fourversionsof an evaluation form, each of which had a set of common items, were distributed at safety seminars conducted
by the Federal ®iation Administration. These evaluation forms assessed participant satisfaction with seminars, perceptions of
theseminar content and the presenfiquency of attendance at seminars, aviation qualifications and experience, seminar
tent,format and venue preferences, access to computer and video technology for training delfvegyceived knowledge and
proficiency,training activities, and maintenance activities. Seminar evaluation forms were received for 226 seminars; represent
ing approximately 66% of theMA Flight Standards District Gites. A total of 5,615 seminar formgere received, approximately
equallydivided among théur form versions. This represents approximately 44% of the reported attendance at the 226 safety
seminarsSeminar participants consistently rated the seminars favoddlthe participants, 99% reported that they were satisfied
with the seminar, 99% would recommend seminars to fellow pilots, and 96% either definitely or probably will attend another
safety seminar in the next yeBrata on computer and video ownership and use suggest that cobgsgdrtraining might be
a feasible means for disseminating training programs. Over half of the participants reported membership in at least one flying
organizationand almost half reportetiat they had performed some preventive maintenance on an aircraft during the previous
six months. The data provided by the study may be used to guide the content and format of future seminars, while supporting the
developmenbf alternative forms of training delivery
Author
Aircraft Safety; Aicraft Pilots; Surveys

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

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

19970027493Air Force Inst. of €ch, Wright-Patterson AFB, OH USA

Selected Articles

Jigang Li, Shanghai Bureau of Astronautics, ChineiyW, Shanghai Bureau of Astronautics, China; Feb. 1997; 3apsil
into English of Unknow Chinese Periodical, 1993; In English

Report No.(s): AD-A325497; NAIC-ID(RS)U587-96; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche



The contents of this paper include: Design of flight path of jamming check flight, and the jamming of thexgkitiahing
system.
DTIC
Global Positioning System; Jamming; Elemtic Warfare; Radio Fequency Interfance

19970027504Scripps Institution of Oceanography Jolla, CA USA
High Precision Frequent Tracking of Drifters Using Commercially Available Global Positioning System (GPS) Compo
nents Final Report 1 Oct. 1994 - 30 Sep. 1996
Alden, Douglas J., Scripps Institution of Oceanography, USisaWt, Clinton D., Scripps Institution of OceanograpigA,
Hendershott, Myrl C., Scripps Institution of OceanograpHyA; May 1997; 18p; In English
Contract(s)/Grant(s): NO0014-95-1-0088
Report No.(s): AD-A325884; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

Thegoal of this project is to develop a suite of instruments able to quantitatively measure surface parcel displacement and
dispersionin the coastal zone with an accuracy oftb.2 orders of magnitude better than those obtained using ARGOS or single-
stationGPS. The specific objectiv this work is to instrument a low cost surface drifter of proven design having minimal wind
age,with tracking capability able to generate descriptions of surface parcel trajectories over distances of tens of kilometers and
timesof several days with individual drifter positions reported every few seconds with an absolute accuracy of a few meters rela
tive to a fixed ground-based station.
DTIC
Global Positioning System; Satellitea€king; Navigation; Coasts

19970027615Federal Aviation Administratigritlantic City, NJ USA
Symbol Development Guidelines for Airway Facilities
Wagner, Dan, Federal Aviatighdministration, USA; SnydeMichael, NYMA, Inc., USA; Dutra, Lisa, Carlow International,
Inc., USA; Dolan, NancyCTA Launch Services, USA; Mat997; 32p; In English
Report No.(s): AD-A326779; DOTAA/CT-TN96/3; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

This document presents a general methodology for developing Airway Facilities (AF) symbols and provides gfadelines
the coding of visual symbols and auditory signals. Coding refers to the characteristics of athatnibeVelopers can change to
improveits interpretation or message content. These cagliidelines should not be considered exhaustive but rather represent
a compilation of the most important items to consider when developing visual or auditory symbols. The decision to use a visual
symbol, an auditory signal, or both, will depend on the nature of the displayed information, operational conditions, and users
requirementsA list of questions for determinirifpe best coding technique is provided. AF symbols represent facilities; equip
ment, services, and status information such as alarms and alerts. These guidelines also provide a systematic methodology fo
developingsymbols that will help in the creation and testing &éetive symbols.
DTIC
Decision Making; Symbols; Auditory Signals; Exhausting; Display Devices

19970028121National Aerospace Lablokyo, Japan
MLS Angle Accuracy of the MIAS Flight Test
Inokuchi, H., National Aerospace Lab., Japaaayer M., National Aerospace Lab., Japan; SriddaK., National Aerospace
Lab., Japan; Mulded. A., National Aerospace Lab., Japan; Ni®96; 22p; In English
Report No.(s): PB97-1812; NAL/TR-1314T No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
The Multi-mode Integrated Approach System (MIAS) is an advanced approach system based on the Microwave Landing
System (MLS) and the Differential Global Positioning System (DGPS). Flight tests were performed at Amsterdam’s Schiphol
airportin 1994 to evaluate the performance of the system. This report describes the flight test results of the MIAS in 1994. The
MLS data was compared with true reference obtained from carrier phase DGPS.
NTIS
Microwave Landing Systems; Flighasts; Global Positioning System; ésiaft Landing

19970028190Naval Postgraduate SchpMonterey CA USA

The Integration of Situational Awareness Beacon with Reply (SABER) with the Enhancéeosition Location Reporting
System (EPLRS)

Byrd, Valerie R., Naval Postgraduate School, USA; Dec. 1996; 88p; In English

Report No.(s): AD-A326103; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche



In 1992, The Joint Requirements Oversight Council validated a combat identification mission need statement. In support of
therequirement for system interoperabilitliis thesis proposes a concept of operations for integrating two systems, Situational
AwarenesBeacon with Reply (SABER) and the Enhanced Position Location Reporting System (EPLRS). SABER is a program
initiated by Naval Space Command to provide real time combat identification (CID) to the tactic# uses UHF satellite com
municationgechnology in conjunction with the Global Positioning System (GPS) to provide positioning information for up to
500users. EPLRS is a situational awareness program used extensively by the U. S. Army to support tactical battlefield operations.
In addition to providingautomatic friendly identification of EPLRS-equipped units, it has a communications capability that allows
for the passage of intelligence andyeting data, messages, and status reports. HoWERERS operates in a line of sight mode
only and uses military grid reference coordinates vice OPS for positional information. The integration of SABER and EPLRS has
the potential to serve a major role in the armed services’ common goal of reduced fratricide. This thesis gives a detailed description
of both systems, examines thiidividual capabilities and limitations, discusses the ways in which the two systems complement
eachother and provides a recommended integrated concept of operations.

DTIC
Global Positioning System; Systems Integration; ReaéTOperation; Satellite Communication

19970028383Federal Aviation Administratigrivilliam J. Hughes &chnical CenterAtlantic City, NJ USA
Air Route Surveillance Radar Model 4 (ARSR-4) Operational €st and Evaluation (OT/E) Final Report
Healy, Thomas A., Federal Aviation Administration, USA; McDonald, Raymond K., Federal Aviation Administration, USA;
Pomrink, Robert F., Federal Aviation Administration, USA; Conklin, William P., Federal Aviation Administration, USA; May
1997;234p; In English
Report No.(s): AD-A327689; DOTAA/CT-TN96/26; No Copyright; #ail: CASI; A11, Hardcopy; A03, Microfiche

The Air Route Surveillance RaddModel 4 (ARSR-4) is a state-of-the-art, three-dimensional, long-range Téasystem
is being jointly procured byhe Federal ¥ation Administration (RA) and the U.S. militaryThis radar will replace aging height-
finding and long-range two-dimensiorait search radars which are currently in use. Forty-four ARSR-4 systems are scheduled
for installation around the coastal USA and in Hawaii, Guam, and Guantanam©ubay This report presents the results of the
Operational st and Evaluation (OT&E) of the ARSR-4 radar system. OT&E Integration and Operational tests were conducted
in accordance with&A Order 1810.4B to verify that the ARSR-4 is operationally suitable dedtafe and can meet operational
requirements when integrated into the National Airspace System (NAS). Test results revealed that the ARSR-4 performs most
basicfunctions well. Improved coverage was noted in areas with a history of poor coverage. Results also revealed that the ARSR-4
canprocess and provide message outputs for a capacity load within the primary coverage area. Controller comments were gener
ally favorable although several problems were identified during testing. The ARSR-4 at Mt. Laguna had a significantly higher
beacorsplit rate than the ARSR-3. The ARSR-4 did not perform reliably during the test period. The number of critical operational
problems encountered was excessive. The ARSR-4 did not consistently recover from a short-term power loss. Several power
relatedproblems were discovered. Problems were also discovered with the ARSR-4 Bast-{BIT) and Fault Isolationebt
(FIT) functions and resolution algorithms.
DTIC
Meteoplogical Radar; Air Taffic Control; Performance @sts; Operational Riblems; Surveillance Radar

19970028539Civil Aeromedical Inst.Oklahoma CityOK USA
Evaluation of a Range of &rget Blink Amplitudes for Attention-Getting V alue in a Simulated Air Traffic Contr ol Display
Final Report
Milburn, Nelda J., Civil Aeromedical Inst., USA; Mettens, Henry @ivil Aeromedical Inst., USA; Aprl997;10p; In English
ReportNo.(s): AD-A326465; DOT/KA/AM-97/10; No Copyright; Arail: CASI; A02, Hardcopy; A01, Microfiche

Several sources suggest that blinking targets are more alerting than steady targets. Those sources recommend target siz
color, shape, brightness contrast, frequency of blink, and parameters for the ratio of time the blink should be 'on,’ tlkative to
timeit is 'off.” However, no guidelines were found for arfegtive, attention-getting blink amplitude (thercentage of decrease
in taiget brightness from a standard@niparticipants located and selected the blinking information data blogjet$)efrom 16
datablocks on a Simulated Airraffic Control Display Seven blink amplitudesanging from 12.5% to 100%, were evaluated.
Error and response time performance were near optimum for conditions involving a 75% to 100% debréegigedss. For the
standard luminance (51.4 Cd/sg m), frequency (2 HZ), and duration (.10 sec) used in this expediscesdsa in brightness
of at least 75% was necessary for maximum attention-getting value of a blinkjeg tar
DTIC
Air Traffic Contol; Cathode Ray (bes; Display Devices; Blinkingafgets



05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19970027506Defence Science an@dhnology Oganisation Airframes and Engines Div\Canberra, Australia
A Review of Australian and New Zealand Investigations on Aenautical Fatigue During the Period April 1995 to Maich
1997
Martin, Colin, Defence Science anédhnology OganisationAustralia; Jun. 1997; 48p; In English; 25th; Aeronautical Fatigue,
16-17Jun. 1997, Edinbgh, UK
ReportNo.(s):AD-A326429; DSTO-TN-0086; DODA-AR-010-217; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

This document is for presentation to the 25th Conference of the International Committee on Aeronautical Fatigue scheduled
to be held in Edinbgh, Scotland on 16th and 17th June 1997. A review is given of the aircraft fatigue research and associated
activities which form part of the programs of the Aeronautical and Maritime Research Laboratory, the Civil Aviation Safety
Authority, and universities in Australia and the Defense Scientific Establishment and the University of Auckland in New Zealand.
Thereview summarizes fatigue related research programs as well as fatigue investigations on specific militaryaaochétivil
DTIC
Aircraft Safety; Civil Aiation; Flight Safety

19970027544NASA Ames Research Centdfoffett Field, CA USA
Capture Conditions for Merging Trajectory Segments to Model Realistic Aicraft Descents
Zhao,Yiyuan, Minnesota Uniy USA; SlatteryRhonda A., NASA Ames Research Cené8A; Journal of Guidance, Control,
andDynamics; Mar1996; ISSN 0731-5090;0lume 19, No. 2, pp. 453-460; In English
Contract(s)/Grant(s): NCC2-868
Report No.(s): NASA-CR-205252; NAS 1.26:205252; No CopyrighigihCASI; A02, Hardcopy; A01, Microfiche
A typical commercial aircraft trajectory consists of a series of flight segments. An aircraft switches from one segment to
anothemwhen certain specified variables redlhir desired values.rdjectory synthesis for air tfaf control automation must
be consistent with practical pilot procedurese ¥kamine capture conditions for g trajectory segments to model commer
cial aircraft descent in trajectory synthesis. These conditions translate into bounds on measurements of atmospheric wind, pres
sure,and temperature. They also define ranges of thrust and drag feasible for a descent t@gattowy conditions are derived
for the CentelTRACON Automation System developed at NASA Ames Research Center for automatefi@adanafol. \ari-
oususes of capture conditions are discussed. A Boeing 727-200 asaraétd to provide numerical examples of capture eondi
tions.
Author
Descenflrajectories; Commaial Aircraft; Descent; Numerical Integrationydjectory Analysis; Captur Effect

19970027703Virginia Polytechnic Inst. and State Uniept. of Engineering Science and Mechariztacksbug, VA USA
Nonlinear Aeroelasticity of Composite Whgs Final Report 10 Jun. 1993 - 9 Dec. 1996
Nayfeh, A. H., \irginia Polytechnic Inst. and State UniWSA; Mook, D. T, Virginia Polytechnic Inst. and State URiUSA,
Mar. 10, 1997; 7p; In English
Contract(s)/Grant(s): F49620-93-1-0350
Report No.(s): AD-A325525; AFOSR-97-0136TR; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche

We have developed a scheme that couples the codes for aerodynamic and aeroelastic attadysles Bowfield and the
positions and velocities of points on the lifting surface are predicted simultaneously and interactively. The actual structural
dynamic/aerodynamic coupling is carried out by representing the deflection of the wing as an expansion in terms of a few low-fre
guencyfree-vibration modes, especially the ones involved in internal resonances. The time deperfitdahtsoief this expan
sion are then regarded as the generalized coordinates. The aerodynamic loads are also expanded in terms of the linear mode
Integrationover the spatial domain reduces the problem to one of several dedgreedom governed by ordinary f@ifential
equations with generalized forces. An integration scheme is developed and applied to this set of equations.
DTIC
Aeloelasticity; Composite Structes; \ibration Mode; Vihgs; Free \bration; Unsteady Aexdynamics; Lift



19970027713Duke Univ, Office of Research Suppourham, NC USA
Limit Cycle Oscillations (LCO) and Nonlinear Aeroelastic Wing ResponseFinal Report 1 Jun. 1993 - 31 May 1996
Dowell, Earl H., Duke Uniy USA; Dec. 04, 1996; 13p; In English
Contract(s)/Grant(s): F49620-93-1-0420
Report No.(s): AD-A325524; AFOSR-97-0135TR; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

Limit cycle oscillations (LCO) have been observed for elastic wings at moderate to high angles of attack where separated
flow is thought to occurAt transonic flow conditions with shock waves present, flow separation may occur at moderate angles
of attack. For higher angles of attack, separation may occur at (low) subsonic conditions. Empirical quasi steady aerodynamic
modelsbased on steady state experimental data have shown some success in predicting the observed LCO. New theoretical aerc
elasticmodels are proposed here to improve the prediction of LCO. Also propassinple, flow speed experiments to validate
thesetheoretical models with an option for high speed experiments as well.
DTIC
Aeroelasticity;Mngs; Boundary Layer Separation; Aelynamic Characteristics; Oscillations; Separated Flow; Shoakes/
TransonicFlow; Steady State

19970027898NASA Langley Research Centétampton, YA USA
High Accuracy Evaluation of the Finite Fourier Transform Using Sampled Data
Morelli, Eugene A., NASA Langley Research Cent#$BA; Jun. 1997; 38p; In English
Contract(s)/Grant(s): FOP 522-22-21-01
Report No.(s): NASA-TM-10340; NAS 1.15:10340; No Copyright; ®ail: CASI; A03, Hardcopy; A01, Microfiche

Many system identification and signal processing procedures can be done advantageously in the frequency domain. A
required preliminary step for this approach is the transformation of sampled time domain data into the frequency domain. The
analyticaltool usedor this transformation is the finite Fourier transform. Inaccuracy in the transformation can degrade system
identificationand signal processing results. This work presents a method for evaluating the finite Fourier transform using cubic
interpolationof sampled time domain data for high accuraryd the chirp Zeta-transform for arbitrary frequency resolution. The
accuracy of the technique is demonstrated in example cases where the transformation can be evaluated. &rhiyticglfye
guency resolution is shown to be important for capturing details of the data in the frequency domain. The technique is demon-
stratedusing flight test data from a longitudinal maneuver of the F-18 High Alpha ResesricteV
Author
System Identification; Fourierd@nsformation; Fequencies; Flightdsts; Sampled Data Systems

19970027988Northrop Corp.Aircraft Div., Hawthorne, CA USA
Advanced Certification Methodology for Composite Structuies Final Report
Kan,H. R, Northrop Corp., USA; Cordero, R., Northr@orp., USA; Whitehead, R. S., Northrop Corp., USA;.A97; 167p;
In English
ReportNo.(s): AD-A326762; DOT/KA/AR-96/111; NAWCADPAX,XB-96-262-TR; No Copyright; #ail: CASI; A08, Hard
copy; A02, Microfiche

An improved certification methodology for composite structures was developed. The methodology permits certification of
bondedand concurred composite structuvath the same level of confidence as bolted structures. This methodology also ensures
thatthe threat of in service low velocity impactidequately addressed. The methodology was demonstrated on actual composite
aircraftstructures to evaluate the damage tolerance capability of these structures. The F/A-18A upper wing skin was used for meth
odology demonstration. Sensitivity studies were conducted to determine the influence of impact damage threat scenarios and dam
agetolerance design requirements on the reliability of composite structures.
DTIC
CompositeStructues; Impact &sts; Structural Analysis; Airaft Structues; Impact Damagefolerances (Mechanics); Mgs;
Graphite-EpoxyComposites

19970027990NASA Ames Research Centdoffett Field, CA USA

Aeroelastic Stability of Modern Bearingless Rotors: A Parametric Investigation

Nguyen,Khanh Q., NASA Ames Research Cent¢BA; 1994; 8p; In English; Aeromechanics Specialists, 19-21 Jan. 1994, San
FranciscoCA, USA; Sponsored by American Helicopter Sogiétg., USA

ReportNo.(s): NASA-TM-112912; NAS 1.15:12912; Copyright \WWived (NASA); Avail: CASI; A02, Hardcopy; A01, Micro

fiche



The University of Maryland Advanced Rotorcraft Code (UMARC) is utilized to study fleetsfof blade design parameters
on the aeroelastic stability of an isolated modern bearingless rotor blade in hover. The McDonnell Douglas Advanced Rotor
Technology (MDART) Rotor is the baseline rotor investigated. Results indicate that kinematic pitch-lag coupling introduced
throughthe control system geometry and the damping levels of the shear lag dampers stiectglyealfiover inplane damping
of the baseline rotor blade. Hub precone, pitchcase chordwisessif and blade fundamental torsion frequency have small
moderatanfluence on the inplane damping, while blade pre-twist@adements of blade fundamental flapwise and chord-wise
frequenciediave negligible éécts. A damperless configuration with a leading edge pitch-linkdegof pitch-link cant angle,
andreduced pitch-link stihess is shown to be stable with an inplane damping level in excess of 2.7 percent critical at the full hover
tip speed.
Author
Bearingless Rotors; Aeelasticity; Hovering; Rotary Wg Aircraft; Damping; Aeodynamic Stability

19970028021Arizona State Uniy Dept. of Mechanical and Aerospace Engineeriegnpe, AZ USA
Development of a Composite diloring Technique for Airplane Wing Progress Report No. 3
ChattopadhyayAditi, Arizona State Uniy USA; Jha, Ratneshwakrizona State Uniy USA; 1996; 15p; In English
Contract(s)/Grant(s): NAG2-908
Report No.(s): NASA-CR-205326; NAS 1.26:205326; No CopyrighigiACASI; A03, Hardcopy; A01, Microfiche

Developmenbf a new composite beam modeling technique to represent the principal load-carrying member in the wing is
reported along with the development of a formal desjgfimization procedure to investigate thfeef of composite tailoring
on aeroelastic stability and structural characteristics of airplane wings. The developed procedure is used to perform-design opti
mizationstudies on realistic airplane configurations to investigate the various aeroelastic/structural/dynamic design issues.
Derived from text
Aeroelasticity; Composite Structures; Wings; Aircraft Structures; Structural Design; Structural Analysis; Unsteady
Aerodynamics

19970028204Instytut Lotnictwa Warsaw Poland
Transactionsof the Institute of Aviation Scientific Quarterly: Ranges of Piopeller- and Jet Propelled Airplanes, No. 148
Quarterly Report Prace Instytutu Lotnictwa: Osiagi Samolotow z Napedem Smiglowym i Odrzutowgm148
Lewandowski, Rszard, Instytut Lotnictwa, Poland; Jan. 1997; ISSN 0509-6669; 104p; In Polish; No CopwightCASI;
A06, Hardcopy; A02, Microfiche

In the paper formulae and charts for easy and rapid estimation of aeroplane fundamental performances, with both propeller
andturbojet propulsion, are given. At first parabolic approximation of aerodynamic polar curvessaamgles of polars and pro
pulsioncharacteristic of piston, turbopropeller and turbojet engines are presented. A method of propeller selection and propeller
performance calculations indispensable for performance estimation of propeller driven airplanes are given. The reliability and
accuracyof performance results depend mainly on precision of available aerodynamic data.
Author
Aerodynamics; Popeller Efficiency; Reliability; Rypellers; Performance Rdiction; Accuracy

19970028344Army War Coll, Carlisle Barracks,AAUSA
Unmanned Aerial Vehicles: Piomises and Potential Topical Report
Sosa, Arthur J., Army &f Coll., USA; Apr 1997; 47p; In English
Report No.(s): AD-A326936; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

This paper reviews the background of Unmanned Aerdlidles (UA/), tracing UA/ technology from its genesis through
to the promising UAV systems in development today. It provides historical insight into the enabling technologies which make
UAVs uniquely capable of a variety of missions beytmalr traditional roles in aerial reconnaissance. Fintily controversy
overManned vs. Unmanned Aircraft is raised to shake up the cultural inertia which seems to constrapplitations in the
Revolution in Military Afairs. Regardless of the winner of that debatey dfstems are politicallgnd fiscally relevant to our
military today and in the uncertain future.
DTIC
Pilotless Aicraft; Systems Engineering; Aerial Reconnaissance; Remotely Pilelécies

19970028352Defence Science an@dhnology Oganisation Airframes and Engines DiWMelbourne, Australia
The Implications of Corrosion with respect to Aircraft Structural Integrity
Cole,G. K., Defence Science anddhnology Oganisation, Australia; Clark, G., Defence Science awhmologyOrganisation,
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Australia;Sharp, PK., Defence Science anédhnology Oganisation, Australia; Mafl997; 134p; In English
ReportNo.(s): AD-A327551; DSD-RR-0102; AIR-95/172; DODA-AR-010-199; No Copyrightyal: CASI; A07,Hardcopy;
A02, Microfiche

This report discusses the influence of corrosion on aircraft structural intégyigey introductions to corrosion in aircraft and
aircraftstructural integrity are provided and the literature concerned withfeet ef prior corrosion and corrosive environments
on static strength and fatigue performance is reviewed. RAAF and overseas experience with structural integepsmsat
with corrosionin aircraft is described, with emphasis placed on corrosion in airframes and other structural elements. The report
discusseshe dificulties associated with incorporating théeets of corrosion into conventional life management approaches and
the contribution of corrosion control programs to continuing airworthiness. Where possible, current research programs throughout
the world are reviewed. Finally, potential areas of research are identified, primary on the basipofehg# usefulness for
thefuture support of RAAF aircraft, and opportunities for collaborative research.
DTIC
Structural Failue; Aircraft Reliability; Coriosion

19970028574Massachusetts Unj\Dept. of Mechanical Engineeringmherst, MA USA
UnsupervisedPattern Classifier for Abnormality-Scaling of Vibration Features for Helicopter Gearbox Fault Diagnosis
Jammu, Vhay B., Massachusetts UniWJSA; Danai, Kourosh, Massachusetts UndSA; Lewicki, David G., Army Research
Lab.,USA; Machine Vbration; 1996, No. 5, pp. 154-162; In English
Contract(s)/Grant(s): FOP 581-30-13
ReportNo.(s): NASA-CR-205285; NAS 1.26:205285; CopyrighaiViéd (NASA); Avail: CASI; A02, Hardcopy; A01, Micro
fiche

A new unsupervised pattern classifier is introduced for on-line detection of abnormality in features of vibration that are used
for fault diagnosis of helicopter gearboxes. This classifier compares vibration features with their respective normal values and
assignghem a value in (0, 1) to reflect their degree of abnormalitgrefore, the salient feature of this classifier is that it does
notrequire feature values associated with faulty cases to identify abnornmaditger to cope with noise and changes in the-oper
ating conditions, an adaptation algorithm is incorporated that continually updates the normal values of the features. The proposed
classifieris tested using experimental vibration features obtained from an OH-58Aat@igearbox. The overall performance
of this classifier is then evaluated by integrating the abnormality-scaled features for detection of faults. The fault detection results
indicate that the performance of this classifier is comparable to the leading unsupervised neural networks: Kohonen'’s Feature
Mappingand Adaptive Resonanddeory (AR72). This is significant considering that the independence of this classifier from
fault-related features makes it uniquely suited to abnormality-scaling of vibration features for fault diagnosis.
Author
Helicopters; Detection; Eor Analysis; Fault Detection; Gears; On-Line Systems; Resonance

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19970027873lllinois Univ., Urbana-Champaign, IL USA
Free Cockpit Displays of Taffic and Weather Information - Effects of Dimension and Data Base Integration
OBrien, Janelle Y lllinois Univ., USA; Jun. 24, 1997; 72p; In English
Report No.(s): AD-A327019; AFFB7-075; No Copyright; vail: CASI; A04, Hardcopy; AO1, Microfiche

As the concept of Free Flight continues to be explored, it becomes increasingly evident that pilots must have displays that
effectivelydepict trafic and weather information as more and more responsiblitgeparation from such hazards transfers from
air traffic controllers to pilots. This research effort seeks to address two display design issues: dimensionality (3D perspective
versus2D coplanar displays) and database integration (separation or integration through overlafys afittafeather informa
tion within displays). It was hypothesized that the 2D displays would result in fevfier arad weather conflicts then the 3D -dis
plays, replicating the findings of Merwin and Wickens (1996) regarding traffic avoidance. As suggested by the Proximity
Compatibility Principle (Wckens& Carswell, 1995), the data base integrated displays were expected to result in fewer conflicts
thanthe separated displays for trials in which both weather arfit tnadre critical for maneuver choice. Finalls revealed in
Merwin and Wckens (1996), it was hypothesizttht display type and scenario geometry wouleotfimaneuver strategies. 17
generalaviation flight instructorglew a series of trials with four display types in which dimensionaléyabase integration, and
hazardgeometries were manipulated. Analyses ofdéia revealed that the 2D displays result in a smaller percentage of conflicts
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with traffic and weather hazards. Thesults regarding database integration suggest that displays in wHictetndfweather are
overlaidresult in fewer hazard conflicts for trials in which both hazgpes are critical to maneuver selection. Display type and
scenario geometry were also found to effect maneuver strategies, including a pronounced 2D advantage for trials in which the
traffic is descending or ascending, while performance for levéicttatls is similar across display types.

DTIC

Display Devices; Cockpits; Ee Flight; Aicraft Maneuvers; Maneuverability

07
AIRCRAFT PROPULSION AND POWER

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

19970027377General Electric CpAircraft EnginesCincinnati, OH USA
Estimating Engine Airflow in Gas-Turbine Powered Aircraft with Clean and Distorted Inlet Flows
Williams, J. G., General Electric Co., USA; Steenken, W. G., General Electric Co., USA; Yuhas, A. J., AS&M, Inc., USA,;
Sep.199680p; In English; High-Angle-of-Attackéchnology 17-19 Sep. 1996, HamptonAMUSA
Contract(s)/Grant(s): NAS3-26617TRP 505-68-30
Report No.(s): NASA-CR-198052; NAS 1.26:198052; H-2127; No CopyrighajlACASI; A05, Hardcopy; AO1, Microfiche

The P404-GF-400 Powered F/A-18A High Alpha Researehitle (HAR/) was used to examine the impact of inlet-gener
atedtotal-pressure distortion on estimating levels of engine airfiave airflow estimation methods were studied. The Reference
Methodwas a fan corrected airflow to fan corrected speed calibration from an uninstalled engine test. In-flight airflow estimation
methods utilizedhe average, or individual, inlet duct static- to total-pressure ratios, and the average fagalistaliarpressure
to average inlet total-pressure ratio. Correlations were established at low distortion conditions for each method reld&iek to the
erenceMethod. A range of distorted inlet flow conditions were obtained from -10 deg. to +60 deg. angle of attack and -7 deg. to
+11 deg. angle of sideslip. Thedividualinlet duct pressure ratio correlation resulted in a 2.3 percent airflow spread for all dis
torted flow levels with a bias error of -0.7 percent. The fan discharge pressure ratio correlation gave results with a 0.6 percent
airflow spread with essentially no systematic error. Inlet-generated total-pressure distortion and turbulence had no significant
impactonthe P404-GE400 engine airflow pumping. Therefore, a speed-flow relationship may provide the best airflow estimate
for a specific engine under all flight conditions.
Author
F-18 Aircraft; Air Flow; Engine €sts; Flow Distortion; Inlet Flow; Inlet Rrssue; Static Pessue; Flow Measuement; Gas (r-
bine Engines; Flow ¥locity; Turbofans

19970027928Clark-Atlanta Univ, GA USA
Reseach in Structural Dynamics and Control and Aeropropulsion Final Report 1 Sep. 1990 - 1 Sep. 1995
May 1996; 65p; In English
Contract(s)/Grant(s): F33615-90-C-2082; AF Proj. 2003
Report No.(s): AD-A327027; WL-TR-96-2105; No Copyright;afl: CASI; A04, Hardcopy; A01, Microfiche

Theobjectives of this research project sweeduce and analyze aeromechanical test data obtained from full scale engine tests
at AEDC, to investigate the causes for excessive vibration response of the front frame struts I346&HRR9 high performance
turbofanengine, and to develgmalytical and/or empirical models for predicting the conditions under which such high responses
occur.
DTIC
Turbofan Engines; Mathematical Models; Aircraft Engines; Dynamic Response; Vibration Effects; Fluid Flow; Unsteady
Aerodynamics
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08
AIRCRAFT STABILITY AND CONTROL

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

19970027378NASA Dryden Flight Research Centedwards, CA USA

A Corr elation Between Flight-Determined Derivatives and Whd-Tunnel Data for the X-24B Reseazh Aircraft

Sim, Alex G., NASA Dryden Flight Research Centé8A; Aug. 1997; 70p; In English

Contract(s)/Grant(s): FOP 521-71-01

ReportNo.(s): NASA-TM-113084; H-2173; NAS 1.151B084; No Copyright; ail: CASI; A04, Hardcopy; AO1Microfiche
Longitudinal and lateral-directional estimates of the aerodynamic derivatives of the X-24B research aircraft were obtained

from flight data by using a modified maximum likelihood estimation method. Data were obtained over a Mach number range from

0.35to 1.72 and over an angle of attack range from 3.5 deg. to 15.7 deg. Data are presented for a subsonic and transonic configura

tion. The flight derivatives wergenerally consistent and documented the aircraft well. The correlation between the flight data

and wind-tunnel predictions is presented and discussed.

Author

X-24 Airccraft; Reseach Aircraft; Mach Number; Angle of Attack; Asetynamics

19970027694NASA Dryden Flight Research CentEdwards, CA USA

Tailor ed Excitation for Multivariable Stability-Margin Measur ement Applied to the X-31A Nonlinear Simulation

Bosworth,John T, NASA Dryden Flight Research CentefSA; Burken, John J., NASA Dryden Flight Research Cebt8A,

Aug. 1997; 20p; In English; 28th; Society of Fliglgst Engineers, 18-22 Aug. 1997, Orlando, FL, USA; Sponsored by Society

of Flight Test Engineers, USA

Contract(s)/Grant(s): FOP 529-30-04

ReportNo.(s): NASA-TM-113085; NAS 1.15:13085; H-2197; No Copyright;\ail: CASI; A03, Hardcopy; AO1Microfiche
Safetyand productivity of the initial flight test phase of a new vehicle have been enhanced by developing the ability to mea

surethe stability magins of the combined control system and vehicle in flight. One shortcoming of performing this analysis is

thelong duration of the excitation signal required to provide results over a wide frequency rarftighti@gimes such as high

angleof attack or hypersonic flight, the ability to maintain flight condition for this time durationfisulif Significantly reducing

therequired duration of thexcitation input is possible by tailoring the input to excite only the frequency range where the lowest

stability maigin is expected. For a multiple-input/multiple-output system, the irqautde simultaneously applied to the control

effectors by creating each excitation input with a unique set of frequency components. Chirp-Z transformation algorithms can be

usedto match the analysis of the results to the specific frequencies used in the excitatiofhispeport discusses the application

of a tailored excitation input to a high-fidelity X-31A linear model and nonlinear simulation. Depending on the frequency range,

theresults indicate the potential to significantly reduce the time required for stability measurement.

Author

Excitation; Stability; Contol Equipment; Safety; Flightebts; MIMO (Contpl Systems); Hypersonic Flight; Angle of Attack

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.

19970027370Naval Surface Wfare CenterDahlgren, YA USA

Reverberation Characteristics of a Large V¢lded Steel Shielded Encloser Final Report

Hatfield, M. O., Naval Surface Wffare CentetUSA; FreyerG. J., Northeast Consortium for Engineering Education, USA; Slo
cum,M. B., Computer Sciences Corp., USA; Oct. 1996; 23p; In English

Report No.(s): AD-A325881; NSWCDD/TR-96/149; No Copyrightai CASI; A03, Hardcopy; A01, Microfiche
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For the past several years there has been an increasing interest in the possibility of testing large items such as aircraft in ¢
reverberatiorthamberOne concern has been the scaleability of a chdmbperational characteristide.test a reasonably g
aircraft,a chamber would have to have a volume of 50000 cu.m. or gie&ACDD was given an opportunity to testeanpty
cavity with a volume of about 2500 cu.m. The Hewlett Packard Company made available theirl@mpfysemi-anechoic cham
berduring the final stages of construction. Data collection to satisfy a limited, high priority set of objectives was limited to one
weekendFrequency range was 30 MHz to 18 GHz. (Due to turfectefeness and signal to noise level obtained with the limited
input power available, the fefctive frequency coverage was 90 MHz to 6 GHzthiw acceptable measurement uncertaittitgy
cavity electromagnetic environment was isotropic, randomly polaépeduniform over the frequency interval tested. The cavity
quality factor was somewhat lower than expected. Within the limited data set, there were no significant departures from the
theoreticalscaleability
DTIC
Anechoic Chambers; Steels; Data Acquisition; Construction

19970027586Dayton Univ Research InstOH USA

Tri-Service Thermal Radiation Test Facility Technical Support Plan (TSP) Instructions 26 Apr 1991 - 17 Jul. 1994

Olson, Nicholas J., Dayton UniResearch Inst., USA; Jun. 01, 1997; 40p; In English

Contract(s)/Grant(s): DNA001-90-C-0081

ReportNo.(s): AD-A326256; UDR-TR-94-70; DNA-TR-96-33; No Copyrightja: CASI; A03, Hardcopy; A01, Microfiche
Requirement$or detailed test planning, facility and personnel safatg security requirementsie followed in using the

Tri-ServiceThermal Radiation dst Facility (TR'F) are described in this technical support document. Details of proposed testing

including the anticipated number of tests, requested instrumentation, required thermal, aerodynamic, and mechanical load test

loads,and potential hazards are addressed. Standard operating procedures for personnel safety during occupation and testing i

the TRTF are also detailed. Requirements for reviewing all Material Safety Data $heets testing, indoctrination of all per

sonnelin safe operating procedures of thermal gnaources and high pressure gases. Evacuation akmmaggency exits and

evacuatiorprocedures are also described. Personal protection, i.e. safety glasses, other eye and ear protection, protective clothing

arealso discussed. Required TRvisit request forms for both unclassified testing and classified materials testing, and the proce

duresto be followed are also contained herein.

DTIC

Radiation Potection; Thermal Radiation; Radiology; LaboratoriegsT Facilities; Planning; Education

19970028368Scientific and Engineering Solutions, In@rleans, MA USA
USA Experience Using Forward Scattermeters for Runway Mual Range Final Report Sep. 1996 - Marl997
Burnham David C., Scientific and Engineering Solutions, Inc., USA; Spi&dward A., Department ofrdnsportation, USA;
Carty, Thomas C., Department ofdnsportation, USA, Lucas, Deborah B., Departmentraf3portation, USA; Mad 997; 65p;
In English
Contract(s)/Grant(s):A795/A7090
Report No.(s): AD-A326978; DOT-VNTSC-FAA-97-1; DOT/FAA/AND-97/1; No Copyright; Avail: CASI; A04, Hardcopy;
AO01, Microfiche

Thedevelopment of the forward scattermeter in the USA has spanned 25 years from the first design in 1969 to the 1994 com
missioningof an airport Runway igual Range (RR) system that uses a forward scattermeter rathertfigaronventional trans
missometeto measurgéhe atmospheric extinction cdiefent. The forward scattermeter has many practical advantages over the
transmissometer (single mounting pole, greater dynamic range. etc.). Hoefoez a forward scattermeter could be accepted
for an R/R system, a number of criteria had to be satisfied: (1) the calibration must be accurate and consisiaatfniinto
thenext and for all important obstructions to vision; (2)wiedows of the sensors must not clog in blowing snow; and (3) scatter
measurements a small volume of space must represent conditions over the runway as well as measurements made by a transmis
sometemwhich averages over a baseline (250 feet at U.S. airports). Méeredifscattermeter desigwere tested extensively
both in the field and in climatic chambers, before all acceptance criteria could be satisfied. The report describes thefevolution
scattermetedesign and presents the test methodology and results for theviieayRem.
DTIC
Scatteometers; Runways;idtial Observation; Ryduct Development; Effectiveness
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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.

19970028362Boeing Defense and Space GrpRpcketdyne Diy Canoga Park, CA USA
Space Shuttle Main Engine Start with Off-Nominal Popellant Inlet Pressures
Bradley,Michael, Boeing Defense and Space Group, USA,; 1997; 16p; In English; 33rd; Joint Propulsion, 6-9 Jul. 1997, Seattle,
WA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NCC8-45
ReportNo.(s): NASA-CR-205359; NAS 1.26:205359; AIAA Paper 97-2687; No Copyrighil:ACASI; A03, Hardcopy; AO1,
Microfiche

This paper describes Rocketdysmsuccessful analysis and demonstration of the Space Shuttle Main Engine (SSME) opera
tion at of-nominal propellant inlet conditions during the Reusable Laurtticlé (RLV) evaluation tests. Theominal inlet con
dition range is: 103 to 111 psia and 170.278 deg. R for the oxidizer and 43 to 47 psia and 37 to 40 deg. R for the fuel. The
SSMEstart was successfully demonstrated with engine inlet pressures of 50 psia liquid oxygen (LOX) with subcooled LOX at
160deg R and 38 psia fuel at 38 deg. R. Four tests were used to incrementally modify the start sequence to demonstrate the fina
goal.
Author
SpaceShuttle Main Engine; Liquid Oxygen; Engine Inlets; Oxidizers; Mixing Ratios; Liquid Flow

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.

19970027352NASA Langley Research Centétampton, YA USA
Fatigue Life Methodology for Tapered Composite Flexbeam Laminates
Murri, Gretchen B., Army Research Lab., USA)Bdien, T. Kevin, Army Research Lab., USRousseau, Carl Q., Bell Helicop
ter Co., USA; May 1997; 48p; In English
Contract(s)/Grant(s): FOP 581-10-21-01
ReportNo.(s): NASA-TM-112860; ARL-TR-1400; NAS 1.151P860; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche

The viability of a method for determining the fatigue life of composite rotor hub flexoeam laminates using delamination
fatiguecharacterization data and a geometric non-linear finite element (FE) analysis was studied. Combined tension and bending
loadingwas applied to nonlinear tapered flexbdaminates with internal ply drops. These laminates, consisting of coupon speci
menscut from a full-size S2/E7T1 glass-epoxy flexbeam were tested in a hydraulic load frameambdered axial-tension and
transverseyclic bending loads. The magnitude of the axial load remained constant and the direction of the load rotated with the
specimeras the cyclic bending load was applied. The first delamination damage observed in the specimensabtitiassh
aroundthe tip of the outermost ply-drop group. Subsequgentigtable delamination occurred by complete delamination along
thelength of the specimen. Continued cycling resulted in multiple delaminations. A 2D finite element model of the flexbeam was
developedand a geometrically non-linear analysis ywasformed. The global responses of the model and test specimens agreed
very well in terms of the transverse flexbeam tip-displacement and flapping angle. The FE model was used to calculate strain
energy release rates (G) for delaminations initiating at the tip of the outer ply-drop area and growing toward the thick or thin
regionsof the flexbeam, as was observed in the specimens. The delamination tgwaitth the thick region was primarily mode
2, whereas delamination growth toward the thin region was almost completely mode 1. Material charactsizafiiom cyclic
double-cantilevered beam tests was used thi¢peak calculated G values to generate a curve predicting fatigue failure by unsta
ble delamination as a function of the number of loading cycles. The calculated fatigue lives compared well with the test data.
Author
StrainEnegy Release Rate; Finite Element Method; Laminates; Delaminating; Fatigue Life; Fatigue (Materials); Glass Fiber
ReinforcedPlastics; Rotary \ivigs
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19970027627Air Force Materials LabWright-Patterson AFB, OH USA
Proceedings of the Annual Mechanics of Composites Reviel®th Final Report 15 - 17 Oct. 1984
Apr. 1997; 285p; In English
Report No.(s): AD-A326834; WL-TR-97-4074; No Copyrightjail: CASI; A13, Hardcopy; A03, Microfiche

This report contains the basic unedited vu-graphs of the presentations at the 'Mechanics of Composites Review’ sponsored
jointly by the Nonmetallic Materials Division of the Air Force Materials LaboratbgyStructures Division of the Air Force Flight
DynamicsLaboratory and the Directorate of Aerospace Sciences of the Air Fdice Gff Scientific Research. The presentations
covercurrent in-house and contract programs under the sponsorship of theseganggations.
DTIC
Confeences; Aavdynamics; Graphite-Epoxy Composites

19970027770NASA Lewis Research Cente&leveland, OH USA
An Investigation of SiC/SiC Woven Composite Under Monotonic and Cyclic Loading
Lang,J., Agricultural and &chnical Coll. of North Carolina, USAankayJ., Agricultural and &chnical Coll. of North Carolina,
USA; Kelkar, A. D., Agricultural and &chnical Coll. of North Carolina, USA; Bhatt, R, NASA Lewis Research Cenj&sSA,
Singh, M., NASA Lewis Research Center, USA; Lua, J., Engineering Technical Center, USA; HBCUs Research Conference
AgendaandAbstracts; May 1997, pp. 37; In English; Also announced as 19970027742; No CopwahtCASI; A01, Hard
copy; A01, Microfiche; Abstract Only; Abstract Only

The desirabé properties in ceramt matrix composits (CMCs), such as high temperatug drength corrosia resistancehigh
toughnesdpw density or good aee resistane hawe led to increasd use & CMCs in high-sped engine gructurd componerg and
structures that operate in extreme temperature and hostile aero-thermo-chemical environments. Ceramic matrix composites hav
been chosen for turbine material in the design of 21 st-century civil propulsion systems to achieve high fuel economy, improved
reliability, extendel life, and reducel cost Most commerciaCMCs ae manufacturedising a chemicavapa infiltration (CVI) pro-
cessHowever a bwer cod fabrication known as melt-infiltration proces is dso providing OMCs marked for use in hot sections
of high-sped avil transportsThe £ope d this pape is © repot on the materid and mechanichcharacterizatio o the GVICs sub-
jectedto this proces and to predid the kehavia through an aalyticd model An investigatio o the SC/SIiC 8-harnes woven com-
posite is ongoing and its tensile strength and fatigue behavior is being characterized for room and elevated temperatures. Th
investigations keing conductel & below and above the matrix crackingsres moee hes parametes ae identified Fractography
ard light microscoyy resuls ae keing gudied to characterie te failure nodes resultirg from pure wiaxid loading A numerical
modelis dso being developel to predid the laminaé goperties by using the mnstituen materid properties and tow undulation.
Author
WovenComposites; Ceramic Matrix Composites;chaft Structues; Civil Aviation; Mathematical Models; Fabricationghsile
Strength;Fatigue (Materials)

19970028480TDA Research, IncWheat Ridge, CO USA
Organo-Aluminate Polymeric Materials as Advanced Eosion/Corrosion Resistant Thin Film Coatings Quarterly Report
No. 4
Cook,Ronald L., TDA Research, Inc., USA; Barron, Andrew R., TDA Research, Inc., USAerSiaimes O., TDA Research,
Inc., USA; Anderson, Harlan, TDA Research, Inc., USA; Jun. 1997; 12p; In English
Contract(s)/Grant(s): N0O0014-96-0147
Report No.(s): AD-A326701; No Copyrightyail: CASI; A03, Hardcopy; AO1, Microfiche

The primary goal of the Defence Advanced Resed&djects Agency (DARB program is the development of carboxylato-
alumoxanebased coating systems for repair and maintenance of DoD aircraft coatings. The proposed coating systems can poten
tially offer improved durability and corrosion protection, while avoiding the use of chromates and minimizing the emissions of
bothVolatile Oganic Compounds (VOCs) and Hazardous Air Pollutants (HAPs). The coating system is based on the development
of carboxylato- alumoxane precursors for fabrication of corrosion resistant oxide barrier layers and alumoxane-epoxy based
primer coats. Carboxylato-alumoxanes are low-cost nanocomposite materials prepared from th e reaction of carboxylic acids and
themineral boehmite (AIOOH), 1/Ib). The carboxylic acids are bound to the surfaces of the boehmite particles. The alumoxanes
canbe directly bonded into polymer matrices by the use of carboxylic acids that have the appropriate functional groups (i.e. -OH,
-NH2, etc). The bonding of the particles to the polymer matrix reduces the voids inherent in filled polymers at the interface of
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hydrophilic fillers and hydrophobic polymers. The ‘filled’ alumoxane-epoxies potentially offer better barrier properties and
improvedmechanical properties over current epoxy corrosion coatings.

DTIC

Aluminates;Polymer Matrix Composites; Carsion Resistance; Thin Films; Coating;d@uct Development; Adraft Mainte
nance;Corrosion Pevention

19970028506Cerritos Coll, Norwalk, CA USA
Handbook: Manufacturing Advanced Composite Components for AirframesFinal Report
Price, Terry L., Cerritos Coll., USA; Dalley, George, Cerritos Coll., USA; McCullough, Patrick C., Cerritos Coll., USA; Cho-
quette,Lee, Cerritos Coll., USA; Aprl997; 226p; In English
Report No.(s): AD-A325978; DOTAA/AR-96/75; No Copyright; Aail: CASI; A1l, Hardcopy; A03, Microfiche
This handbod is a ©mpendim o information on method d manufactue d advancel compositecomponerg for arframes.
| tis amed & familiarizing the reade with the comma industy sandard and aspect d using composits in drcraft goplications.
The handbod is intende to ad Feder&Aviation Administration (FAA) personnkin sssessig arworthines d composie parts in
civilian arcraft. The ontens ae dawn from various urces and ae wndensd into an easy-to-readbut comprehensie format.
The contens d this handbod incluce introductoy backgrou on composie materialsttilizing fiber reinforcementsmatrix sys-
tems,core ypes and gyles handling relatal practices fourd in the manufacturiig and fabrication & well as the wse o the® materials,
the conceps$ d producirg parts uilizing tooling, various manufacturig methodologiesprocessingmachining quality assurance,
assembly, repair, and related safety and environmental issues. These topics are considered essential for proper assessment of
manufacturingqualities and the continuel arworthines d composie parts wsel in dvil aviation today and in the future.
DTIC
Handbooks; Manufacturing; Composite Materials; Airframes; Stadslar

19970028632Wright Lab, Aero Propulsion and Power Directoraféright-Patterson AFB, OH USA
High Temperature Lubrication of Rolling Contacts with Lubricants Delivered from the Vapor Phase and as Oil-Mists
Final Report Jan. 1994 - Dec. 1996
Forster Nelson H., Wight Lab., USA; Jan. 1997; 261p; In English
Contract(s)/Grant(s): AF Proj. 3048; AF Proj. 2308
Report No.(s): AD-A326456; WL-TR-97-2003; No Copyrightiafl: CASI; A12, Hardcopy; A03, Microfiche

Severaklasses of synthetic lubricants were investigated as vapor phase lubricants, using a ball-on-lodyesteal, lubri
cantscontaining phosphorus demonstrated the best high temperature performance with sustained operation at temperatures abov
600deg C in an air environment. After testing, bearing surfaces were analyzed using FTIR, Raman speSigc&)S, and
AES. Condensed phosphates and graphite vaenatified on surfaces lubricated with a tertiary butyl phenyl phosphate (TBPP)
lubricantand also witha cyclophosphazene lubricant. Abrasive iron oxides, with significantly less graphite, were identified on
surfaces lubricated with a polyphenylether lubricant. The difference in deposition films is attributed to the phosphate structure
formed by the organophosphorus lubricants. Additionally, AES depth profiles indicate that mass diffusion is involved in the
formationof vapor deposition films for several of the lubricants tested. Subsurface stress gradients and chemical surface reactions
participatein the difusion process. Candidate lubricants wals® evaluated in full scale bearings at gas turbine engine conditions.
The TBPP lubricant, T15 bearing steel, silicoitride rolling elements, C-C composite bearing cages, and oil-mist delivery pro
videdthe best performance; demonstrating sustained operation at temperatures up to 450 deg C, stress loads up to 1.8 GPa, ar
bearingspeeds of 1.3 MDN. These conditions represent the limitations of the bearingisstee technology itself.
DTIC
Antifriction Bearings; Gas Urbine Engines; Lubrication;apor Phases; Lubricants; Higremperatue Envionments

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.

19970027401Stanford Uniy; Mechanical Engineering DepStanford, CA USA

Reseach on Supersonic Reacting Flowd=inal Report 15 Feb. 1994 - 14 Feb. 1997
Bowman,C. T., Stanford Uniy USA; Hanson, R. K., Stanford UniWUSA; Mungal, M. G., Stanford UniMUSA; Reynolds, W
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C., Stanford Uniy, USA; Feb. 14, 1997; 48p; In English
Contract(s)/Grant(s): F49620-94-1-0152; AF Proj. 2308
Report No.(s): AD-A325760; AFOSR-97-0199TR; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

An experimentabnd computational investigation of supersonic combustion flows was carried out. The principal objective
of the research was tmin a more fundamental understanding of mixing and chemical reaction in supersonic flows. The research
effort comprised three inteelated elements: (1) stability analyses and numerical simulations of compressible reacting flows; (2)
developmenbf laser induced fluorescence techniques for time resolved multidimensional imaging of species concentration, tem
peratureyelocity, and pressure; and (3) an experimental study of mixing and combustion in a supersonic plane mixing layer with
the additionaldevelopment of simple mixing enhancements. The specific objectives and results of the research of each of these
programelements have been summarized in this report. New results include: (1) a detailed stability map for reacting, compressible
shear layers; (2) new PLIF techniques for transient facilities; and (3) new measurements of mixing efficiency in compressible
flows and demonstration of simple mixing enhancement techniques with low pressure drop.
DTIC
Supersonic Flow; Laser Induced Flesicence; Supersonic Combustion

19970027511Defence Science ane&dhnology Oganisation Airframe and Engines DivCanberra, Australia
Experimental Stress Analysis of @late Containing an Elongated Hole to Determine Buckling Behaviour under Repsen-
tative F-111 C Loading Conditions
Allan, Robert B., Defence Science aretiinology Oganisation, Australia; Mal997; 28p; In English
ReportNo.(s):AD-A326432; DSTO-TN-0073; DODA-AR-010-167; No Copyrightvail: CASI; A03, Hardcopy; A01, Micro
fiche
This report presents an experimental investigation into the tension and compression behavior of a plate specimen with a
angledelongated hole. This specimen type will be used for validation of three life management options dt théng-fivot
fitting (DADTA, cold expansion/interference fit plug and stress bridged different brands of strain gauges were used to-deter
minetheir suitability for use in regions of high plastic strains. The buckling load capability of the plate specimen was determined
andfound to be suitable for further validation tests.
DTIC
F-111 Aircraft; Stress Analysis; Wgs; Loads (Fotes); Fitting; Buckling

19970027536High Technology Corp.Hampton, YA USA
Linear and Nonlinear Evolution of Disturbances in Supersonic Seamwise \rtices Final Report 1 Dec. 1994 - 31 Jan.
1997
Khorrami,Mehdi, High echnology Corp., USA; Chang, Chayan, High Technology Corp., USA; Mad997; 87p; In English
Contract(s)/Grant(sF49620-95-C-001
Report No.(s): AD-A325675; HTC-FR-1703; AFOSR-97-0172TR; No Copyright; Avail: CASI; A05, Hardcopy; A01, Micro-
fiche

Evolutionof disturbances in a supersonirtex is studied by using quasi-cylindrical linear stability analysis and parabolized
stability equations (PSE) formulation. Appropriate mean flow profiles suitable for stahiltysis were identified and modeled
successfullyUsing the quasi-cylindrical linear stability code, the stabditgracteristicef cylinder axisymmetric vortices were
mappedhoroughly and discussed in detail. Important trends such as viscous and compresfiitityvere obtained and ana
lyzed. The results indicate that viscosity has very litthe@fwhile increasing Mach number significantly stabilizes the distur
bance The streamwise evolution of the constructed base flow was obtained by solving quasi-cylindrical steady-state equations
using finite-diference techniques and the resulting mean flow was analyzed by using PSE. Linear PSE analysis shows that the
effectof streamwise mean flow variation (non-parallelism) is small for the case considered here. Nonlinear evolution of helical
modesas well as modal interaction is also studied by using PSE. It is found that the growth of the disturbances results in the appear
anceof coherent lage scale motion and significant mean flow distortion in the axial velocity and temperature fields. In the end,
nonlineareffects tend to stabilize the vortex.
DTIC
BaseFlow; Cylindrical Bodies; Finite Diffeznce Theory; igcous Flow; Comssibility Effects; Aedynamic Stability; Super
sonicSpeed; Wcosity; Vrtices; Steady State; Flow Distortion
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19970027710Naval Facilities Engineering Service Centort Hueneme, CA USA

Advantages and Disadvantages of Using Absorption Chillers to Lower Utility Bills

Kistler, Paul, Naval Facilities Engineering Service Centi&SA; Apr. 1997; 5p; In English

Report No.(s): AD-A325700; NFESC-2041-E&U; No Copyrightaik CASI; A01, Hardcopy; A01, Microfiche
Absorptionchillers have a proven history of providing low-cost reliable cooling and should continue to do so in the future.

Absorption chiller systems can provide significant ggexavings for a particular application. to maximize savings, the various

system arrangements should be evaluated; for example, single effect versus double effect, chiller versus chitiediopbater

absorptiorchiller or the electric/absorption hybrid.

DTIC

Eneigy Conservation; Electric Power; Air Conditioning Equipment; Cagspors; Absorption Cooling; Costs

19970027775Southern Uniy Baton Rouge, LA USA
Inlet Distortion and Surge/Stall Instabilities in Axial Compression Systems
Grewal,G. S., Southern UnivUSA; Happawana, G. S., Southern Uni¥SA; Nwokah, O. D. I., Southern UniWJSA; HBCUs
Research Conference Agenda and Abstracts; May 1997, pp. 42; In English; Also announced as 19970027742; No Copyright;
Avail: CASI; A01, Hardcopy; A01, Microfiche; Abstract Only; Abstract Only

In this paperwe develop &et of nonlinear partial dérential equations, using fluid mechanics, to predict axial compression
systeminstabilities: rotating stall and g8, in the presence of inlet distortionithViode truncation, it is possible to redubese
equationdo ordinary diferential equations. Bifurcation analysisthen performed to study the types and regions of instabilities
dueto parameter changes.
Author
Partial Differential Equations; Nonlinear Equations; Rotating Stalls; Inlet Flowrbbcompressors

19970028056Sandia National LahsAlbuquerque, NM USA
A nondestructive test for aircraft Halon bottles, the development of an acoustic emission application
Beattie, A. G., Sandia National Labs., USA; [1996]; 10p; In English; 13th; Acoustic Emission, 27-3BB6yNara, Japan
Contract(s)/Grant(s): DE-AC04-94AL-85000
ReportNo.(s): SAND-96-2497C; CONF-96105-1;DE97-000746; No Copyright;\Ail: Issuing Activity (Natl Bchnical Infor
mationService (NTIS)), Microfiche

An acoustic emission test for aircraft Halon bottles has been developed in response to a need expressed by the US Airline
Industry. During this development many choices had to be made about test methods, procedures and analysis techniques. Thi
paperdiscusses these choices and how successful they were. The test itself was desegiazkbtthe currently required hyero
statictest for these bottles. The necessary load is applied by heating the sealed bottles. Acoustic emission is monitored, during
the heating, by six sensors held in position by a spégiaire. A prototype of the test apparatus was constructed and used in two
commerciaHalon bottle repair and test facilities. Results to date indicate that about 97% of the bottles testedrstications
of flaws. The other 3% have had indications of possible flaws in non-critical areas of the bottles. All bottles tested to date have
passed the hydrostatic test subsequent to the acoustic emission test.
DOE
Nondestructive 8sts; Hydostatics; Airline Operations; Acoustic Emission; &aft Design

19970028118National Inst. of Standards andchnology Gaithersbuy, MD USA
Analysis of High Bay Hangar Facilities for Fire Detector Sensitivity and Placement
Gott, Joseph E., National Inst. of Standards aachihologyUSA; Lowe, Darren L., National Inst. of Standards aadhhology,
USA; Notarianni, Kathy A., National Inst. of Standards ardhihology USA; Davis, Wiliam, National Inst. of Standards and
TechnologyUSA; Feb. 1997; 325p; In English
Report No.(s): PB97-153605; NIST/TN-1423; No Copyrightak CASI; Al14, Hardcopy; A03, Microfiche

This study was undertaken to investigate the response of various fire detectors and automatic sprinklers in high bay aircraft
hangarsFully scale experimentsere conducted in collaboration with other Federal and industgah@rations in actual Naval
aircrafthangars located in Hawaii and Icelandmperature distribution across the ceiling was measured along with the response
of various fire protection devices as a function of fire size (100 kW to 33 MW), fuel type (JP-5 and JP-8), ceiling geometry (flat,
15 m high, barrel-vaulted, 22 m high, with and without draft curtains), and ventilation conditions. Key findings are presented
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relatingto detector spacing, threshold fire sizes, sprinkler type and temperature ratings, heat release ratefeandftteaéf
curtains.

NTIS

Hangars;Sprinkling; Fire Extinguishers; Smoke Detectors

19970028548Pratt and Whitney AircrafiWest Palm Beach, FL USA
Twin Rotor Turbopump Program Progress Reportl-31 Jul. 1997
Aug. 02, 1997; 124p; In English
Contract(s)/Grant(s): NAS8-97161
ReportNo.(s): NASA-CR-205209; NAS 1.26:205209; FR-24756-4; No CopyrighajlACASI; A06,Hardcopy; A02, Micre
fiche

NASA Marshall Space Flight Center (MSFC) has committed its resources to develop the Bantam Ssistertody Pro
gram.This initiative seeks to demonstrate technology applicable to low-cost, innovative, and unique rocket systerfopayof
thenext generation rocket propulsion systems. One component of this project is the MSFC Ablative Engine. The objective of the
Ablative Engine Program is to demonstrate low-cost hardware using low part count design, commercial off-the-shelf (COTS)
materialsand low cost fabrication methods. Pratt & Whitiselvin Rotor Turbopump (TR) program will produce a demonstra
tor of analternative turbopump configuration for the MSFC Ablative Engine. Thei$R liquid oxygen/kerosene (LOX/RP-1)
turbopumpthat incorporates two similar courtmitating rotors in a back-to-back configuration. These one-pioes have inte
grally bladed propellant impellers and drive turbines, and are supported by hydrostatic bearings. The rotors are housed in two
similar housings, which are assembled back-to back. The configuration is shown in Figure 1. The program consists of five tasks:
(1) projkect direction; (2) systems engineering; (3) turbopump design; (4) hardware fabrication; (5) hardware assembly and
delivery.
Author
TurbinePumps; Rotors; Hydstatics; Impellers; Systems Engineeringrbines; Rocket Engines; Counter Rotatidglation
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GEOSCIENCES

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

19970027741Army Research Instlnstitute for Behavioral and Social Scienckkexandria, VA USA
Terrain Appr eciation in Virtual Envir onments: Spatial Knowledge AcquisitionJul. 1994 - Jan. 1997
Singer,Michael J., Army Research Inst., USA; Allen, Robert C., University of Central Florida, USA; McDonald, Datieit P
versity of Central Florida, USA; Gildea, John Bniversity of Central Florida, USA; Jan. 15, 1997; 76p; In English
Contract(s)/Grant(s): 20262785A791
Report No.(s): AD-A325520; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

The U. S. Army Research Institute is investigating the requirements for using Virtual Environments (VE) in training dis-
mounted soldiers. This experiment investigated the effects of different VE parameters on spatial knowledge acquisition by
comparinglearning in advanced VE, restricted VE, and standard map training. This report also provides information about VE
displayshead-coupling, presencand simulator sickness associated with spatial knowledge acquisition in VE. The activities used
duringthe learning phase of the experiment are generic to dismounted soldier activities. The high level virtual environment (Hi-
VE) condition had a Stereoscopic Head Mounted Display (HMD) with fully head-coupled gaze control, and treadmill-based
movementontrol. The restricted VE configuration (Low-VE) used the same HMD with both gaze direction and viewpoint move
mentcontrolled by a joystickThe map training participants used expanded topographical maps and were subsequently tested in
the Hi-VE configuration. Participants were all trained on the definitions and representational configuration of a reduced set of
topographicafeatures, and dismissed if unable to reach a minimum criteriorSifildator Sickness Questionnaires (SSQ), and
the Immersive €ndencies Questionnaire (ITQ) were administered before the VE experience. Participants received training in VE
movementnd control before the experimental training sesling was conducted. The SSQ was repeated, and a Presence Ques
tionnaire(PQ) was administered after the experimental session.
DTIC
Virtual Reality; Computerized Simulation; Flight Simulators; Display Devices; Educatiamiiig Devices
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19970027878Department of Engy, Assisstant Secretary for EggrEfficiency and Renewable Erggt Washington, DC USA
Windpower '96 - Proceedings of the American Whd Energy Association
[1996]; 682p; In English, 23 - 27 Jun. 1996, Den@®, USA; Sponsored by National Renewable gnéab., USA
Contract(s)/Grant(s): DE-AC36-83CH-10093
Report No.(s): CONF-960630-; DE97-002833; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

This document consists of eighty individual papers submitted to this confereimzkptWer is discussed from mapgr
spectives ranging from non-technical to technical. The include: energy policy; the world wide market to include Europe, Asia,
the Americas, marketing strategies to promote wind ppessnomics, turbine development, electrical systems, testing, advanced
componentsutility issues, resource assessment, aerodynamics studies, wind-diesel systems, and dynamic modeling. Individual
papersare indexed separately on the EjyeData Base.
DOE
Confeences; Whdpower Utilization; Aeosdynamics
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LIFE SCIENCES

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

19970027508National Defence Research EstablishmBmt. of Command and ControE€hnologyLinkoeping, Sweden
Decision-Making Using Temporal Reasoning and SituatiorAdapted Sensor Contol Topical Report Beslutsfattande med
Anvaendningav Temporal Omvaerldsuppfattning och Situationsanpassad Sensorstyning
Stroembay, Dan, National Defence Research Establishment, Sweden; Sep. 1996 1[BSL%4; 33p; In English
Report No.(s): PB97-144547; FOA-R-96-00302-3.4-SE; No Copyrightil ACASI; A03, Hardcopy; AO1, Microfiche

This report consists of three parts: state of the art of Rikssociate; the temporal decision support paradigm in avionics,
andsensor management to relieve pdatiork load. The purpose of the American Pidtssociate research program waapply
artificial intelligence to aid aircraft pilots, creating intelligent assistance. The second part of the report covers important back-
groundto the temporal decisicsupport paradigm that is currently under development. The third part deals with the problem of
managingall sensor systems.
NTIS
Aircraft Pilots; Decision Making; Automatic Control; Measuring Instruments; Pilot Performance; Artificial Intelligence

19970028358Civil Aeromedical Inst.Oklahoma CityOK USA
Useof Object-Oriented Programming to Simulate Human Behavior in Emergency Evacuation of an Aaraft’s Passenger
Cabin Final Report
Court, M. C., Oklahoma UniyUSA; Marcus, J. H., Civil Aeromedical Inst., USA; Aug. 1997; 14p; In English
Report No.(s): DOT/RA/AM-97/20; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

Progressn the development of a computerized aircraft cabin evacuation model is described. The madebkiatd pur
pose(1) to supplement current certification tests that use human subjects, and (2) to serve in the investgatiaft accidents
asa reconstruction tool and identify factors influencing survival of passengers. For the model to be a valid predictive tool when
simulating aircraft accidents, the toxic and debilitatifgason passenger behavior of fire and smoke must be modeled. Other
aircraft cabin evacuation models use an expert system/rule-based approach to simulate these effects. The work described her
present@n object-oriented approach to modeling human behavior in aircraft cabin evacuations. Object-oriented programming
(OOP)lends itself to the modeling of complex systems. G@&Undation is modularityDOP allows a one-to-one correspondence
with the physical world, and thus, eases the burden of model validagilisation is critical to the successful use of a model as
apredictive tool and involvetesting to ensure that the model accurately reflects the behavior of a real system. Easing model val
idationis of particular importance since the real systeamvironment ibazardous, and performing any tests on the real system
is either impossible or not repeatable. The result of this work will help to expand the simsilagipabilitiesn improved passen
gerqueuing analysis by allowing the incorporation of human behavior into class objects.
Author
Object-Oriented Programming; Human Behavior; Passengers; Aircraft Accidents; Computerized Simulation; Emergencies;
Predictions
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19970028377Naval Postgraduate SchpMonterey CA USA
Aircr ew Centered System Design Analysis Considerations for The MH-53E Helicopter
Gibson, Gregory J., Naval Postgraduate School, USA; Dec. 1996; 140p; In English
Report No.(s): AD-A326856; No CopyrightyAil: CASI; A07, Hardcopy; A02, Microfiche

An analysis was made of the aircrew centered system design aspects for the MH-53E helicopter. These aircrew centered
designfeatures included changes in the cockpit, aircraft weight, and drdiciesef The cockpit evaluatiocompared the current
MH-53E cockpit configuration with design changes currently under review by the MNaigyevaluation suggests that the-pro
posed cockpit design display change may reduce aircrew load stress and improve nigssioeneiss. Changes in subsystem
componentsnay either increaser decrease the weight of the MH-53E. Similaclyanges in crew tasking may result in a need
for more or less fuselage volume size. Therefore, the sensitivity of MH-53E performance to generic changes in weight and drag
wasinvestigated in order tmake source assessment of equipment and crew tasking changes upon MH-53E Hastiveneiss.
DTIC
Helicopter Design; Cockpits; Aerodynamic Coefficients; Design Analysis; Flight Crews; Helicopters; Systems Engineering;
HumanFactors Engineering
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MATHEMATICAL AND COMPUTER SCIENCES

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

19970028182Army War Coll, Carlisle Barracks,AAUSA
Decision from the Sky: Airpower as a Decisive Instrument of National PowerTopical Report
Gann, Tmothy D., Army War Coll., USA; Apr 15, 1997; 42p; In English
Report No.(s): AD-A326954; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

This paper explores airpower aslacisive instrument of national power and examines the key impediments that prevent it
from reaching its full potential. The paper bediysexamining the use of the term 'decisive’ within the defense community and
offers a definition. Next, three examples of the decisive use of airpower are explored: the Berlin Airlift, Operation Linebacker
II, and Operation Deliberate Force. Emphasis is placed on how each operation helped to achieve the stated political objective.
Succeedingectiondgnclude a look at the evolution of US airpower thinking, current and projected state of airpower capability
and role of the decisionmaker in strategy development.
DTIC
Air Transportation; Decision Making; Rescue Operations

19970028379General Accounting @te, Washington, DC USA
Report to the Honorable Dale Bumpers, US Senate. Tactical Aircraft: Restructuring of the Air Force F-22 Fighter
Program
Jun.1997; 31p; In English
ReportNo.(s): AD-A327625; GAO/NSIAD-97-156-F-22; B-276815; No Copyrightais CASI; A03, Hardcopy; A01, Micro
fiche

TheF-22 is an air superiority aircraftith a capability to deliver aito-ground weapons. Advanced technology being devel
opedfor the F-22 makes it a very ambitious, challenging program, probabigdbechallenging program in recent times, accord
ing to the Department of DefensgDOD) Defense Science Board. The most significant features include supercruise, the ability
to fly efficiently at supersonic speeds without using fuel-consuming afterburners; low observability to adversary systems that have
the objective of locating anghooting the F-22; and integrated avionics to significantly improve thesgiattlefield awareness.
The F-22 program began the engineering and manufacturing development phase of the acquisition process in 1991. According
to the fiscal year 1997 President’s budget, the Air Force planned to develop the F-22 and build nine development aircraft, two
nonflying structural test articles, and four preproduction aircraft at a cost of about $17.4 billion. The Air Force planned to buy
76 aircraft during the LRIP phase of the program and 362 airduaiitg the full-rate production phase. The total estimated produc
tion cost was about $48 billion.
DTIC
F-22 Aircraft; Observability (Systems); Defense@ram; Avionics; Aircraft Structues; Afterburning
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16
PHYSICS

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

19970027894NASA Langley Research Centétampton, YA USA
XV-15 Structural-Acoustic Data
Lyle, Karen H., Army Research Lab., USA; Jun. 1997; 28p; In English
Contract(s)/Grant(s): FOP 538-03-14-01
ReportNo.(s): NASA-TM-112855; NAS 1.15:12855; ARL-TR-1423; No Copyright;vail: CASI; A03, Hardcopy; A01, Micro
fiche

Tiltrotor aircraft are a potentially viable means of intercity travel. The tiltrotor is able to transport passengers relatively
quickly from the center of a city to destinations within a 300-mile radius. For such vehicles to be commercially viable, the interior
noiseand vibration levels must be acceptable to the passengers. A review of the literature revealed very little structural-acoustic
datarelated to theiltrotor. For this reason, structural-acoustic measurements were taken aboard &nilgtor. The six flight
conditionsincluded five in level flight, nominally 140-24ots, for airplane mode (nacelle at 0 degrees) and one out-of-ground-
effect(OGE) hover (nacelle at 90 degrees). The flight test measurements included nine exterior surface pressures, five structural
accelerationsand two interior pressures. These sensors were located near the tip path plane on the port side of the aircraft. One
minuteof data was acquired at each condition. The data is presented as time h&ttossectra, coherence functions, and cross-
spectraln general, for level flight, the measured data showed very lifdetasf forwardflight speed except to change the ampli
tudeof the response; howeyéhe character of the response was found to be dependent on spatial location. In icothieasdyver
modethe spatial location had very littlefe€t on the character of the response. Additiondiky report highlights: the coherence
betweerthe transducer data and the rotor tach signal; and transfer function calculations between the exterior pressures.
Author
Tilting Rotors; Acoustic Measement; Flight €sts; Gound Effect (Aadynamics); Noise Intensity; Hovering; Nacelles-¥%/
Aircraft; Acoustic Poperties; Flight Conditions; Horizontal Flight
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SOCIAL SCIENCES

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

19970027745Central State UniyPsychology DeptWilberforce, OH USA

Development of a Seathable Database on General ation Propulsion

Ikomi, Philip, Central State UnivUSA; HBCUs Research Conference Agenda and Abstracts; May 1997, ppEhglish; Also

announceas 19970027742; No Copyrightyail: CASI; A01, Hardcopy; A01, Microfiche; Abstract Only; Abstract Only
CentralState Universityunder NASA sponsorship, is developagseifriendly, business-oriented, computeaised data

baseof literature related to key technological developments that could impact the field of general aviation propulsion: The data

basedraws on a broad range of information sources, and is intended to serve the needs of general aviation propulsion equipment

andcomponent manufacturers seeking information which will help them to improve their existing prodistsiop new prod

ucts to serve the needs of this market. Information to guide the design of the databdsseloped through a telephone and mail

surveyof relevant attributes of companies in the general aviation propulsion indesstiryples of the types of information gath

ered include: areas of company technical information interest, favored information sources, research nbgurgiaeslavait

ablecomputer hardware and software resources, etc. As one result of the Blicvegoft(reg) ACCESS(copyright) was selected

asthe application to house the database. The database desigieveloped by students and faculty at Central State. One group

of students is currently actively gathering and entering literature citations into the database. A second group is continually testing

andupgrading the operational aspects of the database. The database archives information from books, journal articles, conference

proceedings, popular articles and other information sources. The archived data includes key fields related to authors (name,

addressphone/fax, etc.), titles and subtitlesasficles, information source (type, name, volume and issue numbers, pages, date

of publication, etc.) key words, abstracts/summaries, asthtfiitiation, and publisherQueries based on any of the fields, inelud

ing Boolean combinations, are supported. The database will be available for distribution by mid-year 1@8irbamdovided
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to industrial firms and schools, including selected high schools. Plans to allow periodic updating of the database via the Internet
arebeing considered.

Author

General Aiation Aircraft; Data Bases; dchnologies; Rypulsion
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