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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./
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Table of Contents

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

01 Aeronautics 1

02 Aerodynamics 5

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

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

04  Aircraft Communications and Navigation 6

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 N.A.
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 10

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) 15

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

10 Astronautics 16

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 16
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 25
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 26
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 28
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics 30
Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

17  Social Sciences 32
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.



The New NASA Video
Catalog is Her a

To order youresopy,

call the NASA Access Help Desk at
(301) 621-0390,
fax to
(301) 621-0134,
e-mail to
help@sti.nasa.gov,
or visit the NASA STI Program
homepage at
http://www.sti.nasa.gov/STIl-homepage.html

(Select STI Program Bibliographic Announcements)

Explore the Universe!



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 —
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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

19970023413Defence Science an@dhnology Oganisation Melbourne, Australia
A Review of Australian and New Zealand Investigations on Aenautical Fatigue During the Period April 1995 to March
1997
Martin, Colin, Defence Science anédhnology Oganisation, Australia; Jun. 1997; 36p; In English
Report No.(s): DSD-TN-0086; AR-010-217; Copyright;\&il: Issuing Activity (DS Aeronauticabnd Maritime Research
Lab., PO Box 4331, Melbournddforia 3001, Australia), Hardcopiicrofiche

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
activitieswhich form part of thgprograms of the Aeronautical and Maritime Research LaboraberZivil Aviation Safety Ad
thority, and universities in Australia and the Defence Scientific Establishment and the University of Auckland in New Zealand.
Thereview summarizes fatigue-relatezbsearch programs as well as fatigue investigations on specific military and civil aircraft.
Author
Aircraft Safety; Civil Aiation; Flight Safety

19970023432Defence Science anadhnology Oganisation Aeronatuical and Maritime Research Laelbourne, Australia
A Database Compiler for Flight Dynamic Applications
Hill, S. D., Defence Science anéddhnology Oganisation, Australia; Dec. 1996; 37p; In English
Report No.(s): DSD-TN-0064; AR-009-926; Copyright;\Ail: Issuing Activity (DS Aeronauticabnd Maritime Research
Lab., PO Box 4331, Melbournejd¥oria 3001, Australia), HardcopMlicrofiche

Thisreport describes a database system developed by the Air Operations Division (AOD) for aircraft flight dynamic models.
A new database format has been established to meetsAliybt dynamicand performance requirements. A program has been
written to create program source code to raad interpolate/extrapolate data stored in the database format. The major advantage
of the new database format is that all the information required to read and interpolate/extrapolate a data set is contained within
thedatabase. A typical example of the database format, technical descriptions of the syntax, methods of interpolation/extrapola
tion, method of database interfacing, and procedure for database use are given.
Author
Data Bases; Interpolation; Extrapolation; Aiaft Models; Dynamic Models; Flight Characteristics

19970023478NASA Ames Research Centdfoffett Field, CA USA

Neural Network Prediction of New Aircraft Design Coefficients

Norgaard, Magnus,&chnical Univof Denmark, Denmark; Jpensen, Charles C., NASA Ames Resedehter USA; Ross,

James C., NASA Ames Research CentiSA; May 1997; 20p; In English

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

ReportNo.(s): NASA-TM-112197; A-976719; NAS 1.1512197; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche
This paper discusses a neural network toohfiare efective aircraft design evaluations during wind tunnel tests. Using a

hybrid neural network optimization method, we have produced fast and reliable predictions of aerodynarfimahteegbund

optimalflap settings, and flap schedules. For validation, the tool was testefs66 scale model of the USAF/NASA Subsonic

High Alpha Research Concept aircraft (SHARC). Foufiedént networks were trained to predict dménts of lift, drag, moment



of inertia, and lift drag ratio (C(sub L), C(sub D), C(d4) and L/D) from angle of attack and flap settings. The latter network
wasthen used to determine an overall optimal flap setting and for finding optimal flap schedules.

Author

Neural Nets; Wid Tunnel Bsts; Lift; Lift Drag Ratio; Aesdynamic Drag; Angle of Attack; Moments of Inertia

19970023679NASA Ames Research Centdoffett Field, CA USA
Direct Adaptive Aircraft Contr ol Using Dynamic Cell Structure Neural Networks
Jogensen, Charles C., NASA Ames Research Cedf@f; May 1997; 20p; In English
Contract(s)/Grant(s): FOP 519-30-12
ReportNo.(s): NASA-TM-112198; A-976719A; NAS 1.1512198; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Micro
fiche

A Dynamic Cell Structure (DCS) Neural Network was developed which learns topology representing networks (TRNS) of
F-15aircraft aerodynamic stability and contda@rivatives. The network is integrated into a direct adaptive tracking controller
The combination produces a robust adaptivehitecture capable of handling multiple accident afichoiminal flight scenarios.
This paper describes the DCS network and modifications to the parameter estimation procedure. The work represents one stef
towardsan integrated real-time reconfiguration control architecture for rapid prototgpmew aircraft designs. Performance
wasevaluated using threefdine benchmarks and on-line nonlineartWal Reality simulation. Flight control was evaluated
derscenarios including ddrential stabilator lock, soft sensor failure, control and stability derivative variations, and air turbu-
lence.
Author
AerodynamicStability; On-Line Systems; Neural Nets; Adaptive Gonkircraft Design; F-15 Aicraft; Real Tme Operation;
Virtual Reality

19970023937NYMA, Inc., Brook Park, OH USA
DRA/NASA/ONERA Collaboration on Icing Reseach, Part 2, Prediction of Airfoil Ice Accretion Final Report
Wright, William B., NYMA, Inc., USA; Gent, R. \W Defence Research AgentyK; Guffond, Didietr Office Nationald’Etudes
etde Recherches Aerospatiales, France; May 1997; 54p; In English
Contract(s)/Grant(s): NAS3-27186TRP 548-20-23
ReportNo.(s): NASA-CR-202349; E-10769; NAS 1.26:202349; No Copyrigh&ilACASI; A04,Hardcopy; A01, Microfiche

This report presents results from a joint study by DRA, NASA, and ONERA for the purpose of comparing, improving, and
validatingthe aircraft icing computer codes developed by each ag€hege codes are of three kinds: (1) water droplet trajectory
prediction,(2) iceaccretion modeling, and (3) transient electrothermal deicer analysis. In this jointiséudgencies compared
their code predictions with each other and with experimental results. These comparison exercises were published in three technical
reports,each with joint authorship. DRA published and had first authorstaufl - Droplet fajectory Calculations, NASA
of Part 2- Ice Accretion Prediction, and ONERA of Part 3 - Electrothermal Deicer Analysis. The results cover work done during
theperiod from August 1986 to late 1991. As a reslltof the information in this report is dated. Where necessargent infor
mation is provided to show the direction of current research. In this present report on ice accretion, each agency predicted ice
shape®n two dimensional airfoils under icing conditions for which experimental ice shapeawadiedle. In general, all three
codesdid a reasonable job of predicting the measured ice shapes. For any given experimental condition, one of the three codes
predictecthe general ice features (i.e., shape, impingement limits, mass of ice) somewhat better than did the Hinveetep.
no single code consistently did better than the other two over the full range of conditions examined, which included rime, mixed,
andglaze ice conditions. In several of tbeses, DRA showed that the usdmowledge of icing can significantly improve the
accuracyof the code prediction. Rime ice predictions were reasonably accurate and consistent among the codes, because droplet:
freezeon impact and the freezing model is simple. Glaze ice prediaiieresless accurate and less consistent among the codes,
becausehe freezing model is more complex and is critically dependgeon unsubstantiated heat transfer and surface roughness
models. Thus, heat transfer prediction methods used in the codes became the subject for a separate study in this report to compa
predictecheat transfer cofifients with a limited experimental databasehet transfer cofifients for cylinders with simulated
glazeand rime ice shapes. Thedes did a good job of predicting heat transferfmierfits near the stagnation region of the ice
shapesBut in the region of the ice horns, all three codes predicted heat transferieoisf considerably higher than theeasured
values.An important conclusion of this study is that further research is needed to understand the finer detail of of the glaze ice
accretion process and to develop improved glaze ice accretion models.
Author
Aircraft Icing; Airfoils; Ice Formation; Computer Bgrams; Pedictions



19970023952Air Force Logistics Management Centéunter AFS, AL USA
Mishap Trend Analysis Regarding Maintenance Discipline and Compliance
Walker, William N., Air Force Logistics Management CentdSA; Mar 1997; 7p; In English
Report No.(s): AD-A323169; AFLMA-LM-9703003; No Copyrightydil: CASI; A02, Hardcopy; A01, Microfiche

Duringthe LGM Conference of 22 - 23 Jai, MAJCOM LGMs expressed concerns with the possibility of problems with
disciplineand compliance. An independent study was recommended to determine the validitycafrtbeins. HQ USAF/ILM
requestedhe AFLMA review Class A through Class C mishaps from the last three years and report on causal factors, sub-systems,
and year to year comparisons. The Air Force Safety Center Data Operations and Analysis Division provided the data for this study
We identified specific categories as having a significant trend by applying appropriate statistical tests., ldmeewvar analysis
wasbased on an extremely small sample size, the should use caution in interpreting the results. Results include: Overall mainte
nancemishaps show a decreasing trend. Categories of Discipline, Other/Unknown Reasons, Standtbraf show a decreas
ing trend. Categories of Part and T-37 show an increasing trend. No other categories showed significantly changing trends. In
summarywe find the evidence does not support the perception that there is a problem with mairtemguieece and disci
pline.
DTIC
Aircraft Maintenance; Statisticalebts; Aicraft Accidents; F-16 Aaraft; T-37 Aircraft; Confeences; Tend Analysis

19970023957Federal Aviation AdministratigrStatistics and Forecast Brandkashington, DC USA
FAA Aviation Forecasts, Fiscal ¥ars 1997-2008
Mar. 1997; 227p; In English
Report No.(s): AD-A322723;FA-AP0-97-1; No Copyright; Aail: CASI; All, Hardcopy; A03, Microfiche

This report contains thEiscal ¥ears 1997-2008 Federaliation Administration (RA) forecasts of aviation activity at¥A
facilities. These include airports with both FAA and contract control towers, air route traffic control centers, asdrilight
stations Detailed forecastere developed for the major users of the Nation&dtion System: air carriers, air taxi/‘commuters,
generalaviation, and militaryThe forecasts have been preparetheet the budget and planning needs of the constituent units
of the FAA and to provide information which can be used by State and local authorities, the aviation industry, and the general
public. The outlook for the 12-year forecast period is for moderate economic growth, declining real fuel prices, and medest infla
tion. Bases on these assumptions, aviation activity is forecast to increase by 17.0 percent at the cAfmbiméddntract tow
ered airports (443 in 1996) and 24.6 percent at air route traffic control centers. The general aviation active fleet is forecast to
increaseby almost 8.4 percent while general aviation hours flown grow by almost 12.9 perceischdé®uled domestic passen
gerenplanements aferecast to increase 61.3 percent--air carriers increasing 58.0 percent and regional/commuters growing by
85.9percent. Btal international passenger fiabetween the USA and the rest of the worlgrngjected to increase 93.7 percent.
Internationalpassenger tri€ carried on U.S. flag carriers is forecast to increase 95.8 percent.
DTIC
Air Transportation; Air Taffic Contiol; General Aiation Aircraft; Ground Based Contf; Integrated Mission Contl Center;
Airports; Civil Aviation

19970024844NASA Ames Research Centdoffett Field, CA USA

Exact Solutions for Sound Radiation fom a Circular Duct

Cho,Y. C., NASA Ames Research CenteiSA; Ingard, K. Uno, Massachusetts Inst. e€fl., USA; Jun. 1997; 18p; In English

Contract(s)/Grant(sSRTOP 632-30-34

ReportNo.(s): NASA-TM-112200; NAS 1.15:12200; A-976769; No Copyright,vail: CASI; A03, Hardcopy; A01, Microfiche
This paper presents a method of evaluation @nwrHopf technique solutions for sound radiation from an unflanged-circu

lar duct with infinitely thin duct wall, including mean flows.

Author

Wener Hopf Equations; Ducts; Giular Waveguides; Acoustic Bperties; Sound #es

19970024860Research fangle Inst. Research flangle Park, NC USA

AOPA Survey Summary of AGATE Concepts Demonstration October 17-19, 1996 olume 1, Basic ReportFinal Report

Jul. 1997; 44p; In English

Contract(s)/Grant(s): NAS1-19214TRQP 538-07-19-01

Report No.(s): NASA-CR-201713-Vol-1; NAS 1.26:201713-Vol-1; No Copyright; Avail: CASI; A03, Hardcopy; A01, Micro-
fiche



An AGATE Concepts Demonstration was conducted at the Akitahft Owners and Pilots Association (A@FPConven
tion in 1996. The demonstration consisted of an interactive simulation of a single-pilot, single-engine aircraft in which the partici
panttook of, flew a brief enroute segment and then fle@labal Positioning System (GPS) approach and landing. The participant
was provided an advanced 'pathway-in-the-sky’ presentation on both a head-up display and a head-down display to follow
throughout the flight. A single lever power control and display congaptalso provided for control of the engine throughout
theflight. A second head-down, multifunction display in the instrunpaniel provided a moving map display for navigatior pur
posesand monitoring of the status thfe aircrafts systems. An estimated 352 people observed or participated in the demonstration,
and144 surveys wereollected. The pilot ratings of the participants ranged from student ta@isport Rating with an average
of 1850 hours total flight time. The performance of the participants was surprisingly good, considering the minimal training in
acompletely new system concept. The overwhelming response was that technologies that simplify piloting tasks are-enthusiasti
cally welcomed by pilots of all experience levels. The increase in situation awareness and reduction in pilot workload were univer
sally accepted and lauded as steps in the right direction.
Author
Approach; Aircraft Landing; Single Engine Airaft; Head-Up Displays; Computerized Simulation; Surveys

19970024906Nanjing Univ of Aeronautics and Astronautics, Nanjidgangsu, China

Journal of Nanjing University of Aeronautics and Astionautics, \Wblume 29

Azhou,Z., Nanjing Univ of Aeronautics and Astronautics, Nanjing, China; Feb. 199Zp; In Chinese; Portions of this decu

mentare not fully legible

Report No.(s): PB97-148092; Copyrightyadl: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
ContentqPartial): Design of Flight fBjectory Controller for &rrain Following/Errain Asidance; Robustness Analysis of

INS Ground Alignment; The Inverse Kinematics for the Orientation of a Robot Arm Based on Neural Network; Detéa@zn of

tion and Magnitude of Structural Damage Using Measured Modtd; and Convestive Heatahsfer acrosswo Cylinders in

Line.

NTIS

Aerospaceengineering; Research and Development; China

19970025058Research flangle Inst, Research fangle Park, NC USA
AOPA Survey Summary of AGATE Concepts Demonstration, October 17-19, 1996oWime 2, Original Survey Data Final
Report
Jul. 1997; 446p; In English
Contract(s)/Grant(s): NAS1-192147RP 538-07-19-01
Report No.(s): NASA-CR-201713-Vol-2; NAS 1.26:201713-Vol-2; No Copyright; Avail: CASI; A19, Hardcopy; A04, Micro-
fiche

An AGATE Concepts Demonstration was conducted at the Arkitabhft Owners and Pilots Association (A®@FPConven
tion in 1996. The demonstration consisted of an interactive simulation of a single-pilot, single-engine aircraft in which the partici
panttook of, flew a brief enroute segment and then fle@labal Positioning System (GPS) approach and landing. The participant
was provided an advanced 'pathway-in-the-sky’ presentation on both a head-up display and a head-down display to follow
throughout the flight. A single lever power control and display congaptalso provided for control of the engine throughout
theflight A second head-down, multifunction display in the instrument panel provided a moving map display for navigation pur
posesand monitoring of the status thfe aircrafts systems. An estimated 352 people observed or participated in the demonstration,
and144 surveys wereollected. The pilot ratings of the participants ranged from student ta@isport Rating with an average
of 1850 hours total flight time. The performance of the participants was surprisingly good, considering the minimal training in
acompletely new system concept. The overwhelming response was that technologies that simplify piloting tasks are-enthusiasti
cally welcomed by pilots of all experience levels. The increase in situation awareness and reduction in pilot workload were univer
sally accepted and lauded as steps in the right direction.
Author
Global Positioning System; Computerized Simulation; AamBportation; érkloads (Psychophysiology); Pilot Performance;
NavigationAids; Display Devices
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AERODYNAMICS

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

1997002344 1Louisiana €ch Univ, Dept. of Mathematics and Statisti€uston, LA USA
Direct Numerical Simulation of Flow Transition in Compressible Boundary Layer Aound Airfoils, 1 Mar. - 30 Sep. 1996
Liu, Chaoqun, Louisianaeth Univ, USA, Liu, Zhining, Louisianadch Univ, USA; Zhao, Wi, Louisiana &€ch Univ, USA,
Xiong, Guohua, Louisianae€th Univ, USA; Feb. 1997; 45p; In English
Contract(s)/Grant(s): F49620-96-1-0122
Report No.(s): AD-A322271; AFOSR-97-0123TR; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

The three dimensional development of flow transition in both subsmigisupersonic Joukowsky airfoil boundary layers
arestudied by direct numerical simulation (DNS). The numerical simulation is perfdyn@dpatial approach. A full compress
ible Navier Stokes system in curvilinear coordinatesnigloyed so that we can simulate the transition around general geometric
configurations. The numerical results agree very well with the linear stability theory (LST) at the linear growth stage for both
primaryand second modes in the flat plate boundary layers. The whole process of controlled flow transition induced by blowing/
suctionaround airfoils is simulated by directly solving the N-S system with Reynolds number around one million. fsme dif
encesare found in comparison to the incompressible counterpart, and some new phenomena for the transition aroane airfoils
observedvhich at least qualitatively agree with physics.
DTIC
Compessible Boundary LayeAirfoils; Boundary Layer fansition; Computational Fluid Dynamics; Navi&tokes Equation

19970023528NASA Dryden Flight Research CentEdwards, CA USA
Flight Wing SurfacePressue and Boundary-Layer Data Report flom the F-111 Smooth \ariable-Camber Supecritical
Mission Adaptive Wing
PowersSheryll Goecke, NASA Dryden Flight Research Cetd&A; Webb, Lannie D., NASA Dryden Flight Research Center
USA,; Jun. 1997; 858p; In English
Contract(s)/Grant(s): FOP 953-36-00
Report No.(s): NASA-TM-4789; H-2102; NAS 1.15:4789; No CopyrigaiA CASI; A99, Hardcopy; A10, Microfiche

Flight tests were conducted using the advanced fighter technology integratl@nA&FTI/F-111) aircraft modified with a
variable-sweepgupercritical mission adaptive wing (W§. TheMAW leading- and trailing-edge variable-camber surfaces were
deflectedn flight to provide a neaideal wing camber shape ftire flight condition. The M¥ features smooth, flexible upper
surfacesand fully enclosed lower surfaces, which distinguishes it from conventional flaps that have discontinuous surfaces and
exposedr semi-exposed mechanisms. Upper and lower surfaceprésgure distributions were measured along four streamwise
rowson the right wing for cruise, maneuvering, and landing configurations. Boundary-layer measurements were obtained near
thetrailing edge for one of the rows. Cruise and maneuvering wing leadingseggps were 26 deg for Mach numbers less than
1 and 45 deg or 58 deg for Mach numbers greater than 1. The landing wing sweep was 9 deg or 16 deg. Mach numbers ranget
from 0.27 to 1.41, angles of attack from 2 ded 3odeg, and Reynolds number per unit foot from 1.4 x 10(exp 6) to 6.5 x 10(exp
6). Leading-edge cambers rangeam O deg to 20 deg down, and trailing-edge cambers ranged from 1 deg up to 19 deg down.
Wing deflection data for a Mach number of 0.85 are shown for three cambegspW¥ssure and boundary-layer datagiven.
Selecteddatacomparisons are shown. Measured wing coordinates are given for three streamwise semispan locations for cruise
camberand one spanwise location for maneuver camber
Author
Flight Tests; Boundary Layers; Swepings; Pressue Distribution; Mach Number; Angle of Attack; Reynolds Number; Super
critical Wings; Pressue Measuement

03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.
19970023407NERAC, Inc, Tolland, CT USA

Integrated Circuits Reliability. (Latest Citations from the Aerospace Database)
Mar. 1997; 6p; In English



ReportNo.(s): PB97-857171; No Copyrightyail: Issuing Activity (National @chnicallnformation Service, 5285 Port Royal
RD., Springfield, VA 22161, USA), Microfiche

The bibliography contains citations concerning the reliability and fatigue life of electronic circuits subjeteteghévature
cyclingin an environmental chambépplications in military aircraft and spacecraft electronic equipment are examined. Reli
ability testing devices are discussed relative to performance evaluations and utilization.
NTIS
Bibliographies; Spacecraft Electnic Equipment; Integrated Qiuits; Data Bases

199700250440hio State Uniy Columbus, OH USA
A New Approach to Aeonautical Decision-Making: The Expertise Method Final Report
Kochan,Janeen A., Ohio State UniWSA,; Jensen, Richard S., Ohio State UnilSA; Chubb, Gerald.FOhio State Uniy USA,
Hunter,David R., Federal ¥iation Administration, USA; Marl997; 43p; In English
Contract(s)/Grant(s): DTAD1-93-C-00041
Report No.(s): AD-A323950; DOTAA/AM-97/6; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Fourstudies of pilot decision making were conducted to form@aeneral model of the expert pilot that might be applied
to novice pilots in order to increase their decision making skills and reduce their risk of accident involvement. This set of studies
beganwith a series of unstructured interviews of pilots to identify and compile characteristics of the expert pilot. Each succeeding
study then,became more structured in its approach as the characteristics of an expert pilot were more closely defined.-From struc
tured interviews conducted as part of the second stugseliminary definition was obtained that stressed motivation, confidence,
superiorlearning and performance skills, and an intuitive decision making style. The third study evaluated these characteristics
asthey were possesséd pilots of three types of relatively high performance general aviation aircraft. In the finalestpels
encedpilots were presented with a plausible general aviation flight scenario using a verbal protocol methdteloggponses
of the pilots to this table top simulation were recorded and analyzed. These data suggest that, when compared tpitmsipetent
expert pilots tend to (1) seek more quality information in a more timely manner; (2) make more progressive decisions to solve
problems;and, (3) communicate more readily with all available resources.
DTIC
Aircraft Pilots; Decision Making; Supersonic giiaft; Maneuvers; Human Performance

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

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

19970023452Federal Aviation AdministratiqrOffice of Aviation Medicine Oklahoma CityOK USA
The Effects of Video Game Experience on Computer-Based Air Traffic Controller Specialist, Air Traffic Scenario Test
Scores Final Report
Young,Willie C, FederaAviation Administration USA; Broach Dang FederadAviation Administration USA; Farmer,
William L., FederaAviation Administratian, USA; Feb. 1997; 13p; In English
Report No.(s): AD-A322774; DOTAA/AM-97/4; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

TheFAA is currently using the Air fiaffic Scenario €st (AST) as a major portion of its selection process. Becauselie A
is a PC based application with a strong resemblance to a video game, concern has been raised that prior video game experienc
might have a moderatingfett on scores. Much of the previous research in this area is associated with topics such as the moderat
ing effects of prior comput er experience on scores easnatbmputerized versions of traditional achievement or power tests,
andthe efects of practice on video games on individudedénce tests for constructs such as spatial ability efects of comput
er or video game experience on work sample scores have not been systematically investigated. Thef thigstsely was to
evaluate the incremental validity of prior video game experience over that of general aptitude as a predictor of work sample test
scores. The Computer Use Survey was administered to 404 air traffic control students who entered the FAA ATCS Nonradar
ScreenThe resultant responses from this survey related to video games were summed and averaged to create the predictor (VID
EO). Three criterion measures derived from tH&A (ATSAFE, ARVDELAY, HNDDELAY) were regressedn the cognitive
aptitude measure that serves as the initial selection screening test and the predictor (VIDEO). Self-reported experience on video
gameswas found tde significantly related to ARDELAY and HNDDELAY, accounting for an additional 3.6% of the variance
in ARVDELAY, and accounting for an additional 9% of the variance in HNDDE[IAe results suggested that those persons



with video game experience were morgc@nt at hand-ds and routing aircraft. Future researchdsommended to investigate
the effect of prior video game experience on learning curves and strategies used in the work sample test.

DTIC

Air Traffic Controllers (Personnel); Psychologicaé3ts; Education; Learning Curves; Computechiniques

19970023614Colorado Uniy, Center for Aerodynamics Resear8woulder CO USA
GPS Attitude Determination Quarterly ReportSep. - Nov1996
Axelrad, Penina, Colorado UnjWSA; Feb. 19, 1997; 6p; In English
Contract(s)/Grant(s): NO0014-95-1-G032
Report No.(s): AD-A322950;A4297-008; No Copyright; #ail: CASI; A02, Hardcopy; A01, Microfiche

This report summarizes the progress forfirg quarter of FY’96-97 by the Colorado Center for Astrodynamics Research
(CCAR) on the application of GPS based attitude determination techniques-faniespacecraft.\Wio areas araddressed
application of an open architecture receiver for spaceborne attitude determination andpamasaft attitude determination
basedn GPS signal to noise ratioseWave started work with the GEC Plessey GPSBuilder 2 receiver and identified modifica
tionsrequired to use the receiver for attitude determindtiontions. In particular we made arrangements for the addition of a
secondRF section to be added to the receiver and determined that the receiver tracking loop must be modified from a frequency
lock loop to a phase lock loop (PLL) design. In the area of coarse attitude determination based on SNR, we have made improve
ments to a fuzzy estimation algorithm which provide attitude estimates at the 7 deg RMS level for flight data sets frém CRIST
SFAS and GANE. W have also begun work on a maximum likelihood estimation technique using these same obsemmbles. T
researctpapers funded under this grant were presented at the ION GPS-96 meeting in Kansas City
DTIC
Global Positioning System; Attitude Indicators; Radio Frequencies; Spacecraft Instruments; Maximum Likelihood Estimates;
Algorithms

19970023647General Accounting @€e, Resources, Community and Economic Development Diashington, DC USA
Air T raffic Contr ol: Status of FAA' s Standard Terminal Automation Replacement System Ryject
Mar. 1997; 17p; In English
Report No.(s): AD-A323623; GAO/RCED-97-51; B-275244; No CopyrighgiACASI; A03, Hardcopy; A01, Microfiche

The Federal Aiation Administration (RA) oversees the lgest, busiesgnd most complex air tifed control system in the
world. However components of the system are aging and afieudifand costly to maintain.AA projects that it cannot meet
projectedtraffic increases and make required safety afidieficy enhancements without replacing equipment. Sinceatg
1980s, FAA'S modernization efforts have experienced lengthy schedule delays and substantial cost overruns. Because of suck
problemsjn 1994, RA restructured its acquisition of the Advanced Automation System-the long-timerp@te of its air traf
fic control modernization program-into more manageable segments. One of these segments is called theeBtaindaAlT
tomation Replacement System (STARS) project. This project is expected to replace 15- to 25-year-old computers and related
equipmenused at RA facilities that track aircraft in the airspace surrounding airports.’ In September ¥28@oRtractedwith
RaytheorCorporation talevelop, produce, and install SXS. Given RA’S past schedule and cost problems and the significance
of the STARS project, you asked us to examine FAA'S acquisition planning to date. Specifically, you asked us to determine to
what extent (1) the schedule estimate for STARS is attainable and (2) cost estimates to make STARS operational are likely to
change.
DTIC
Air Traffic Contiol; Airports; Automatic Contil

19970025076Naval Research LakSpace Applications Branckvashington, DC USA
Truetime Model GPS-DC-552 MK 3 GPS Receiver Live Staticést
PowersEdward D., Naval Researtlab., USA; Jones, Edward C., Naval Research Lab., USA;14pr1997; 36p; In English
ReportNo.(s): AD-A324042; NRL/MR/8150--97-7922; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

The GPS Program Gites, Los Angeles Air Force Base, California, has established a Ceftepattise (COE) comprised
of several agencies, each providing unique GPS test capabilititee fourpose of developing a Commercial Receiest Pre
gram (CRTP). The Responsible Test Organization (RTO) for the COE is the 746th Test Group, 46th Guidance Test Squadron,
Holloman,Air Force Base, New Mexico. The Naval Research Laboratory (NRL) has been designed as a COE with the responsibil
ity of testing the time output characteristics and accuracy of the commercial receivers. The NRL clock testing facility has time



traceabldo the U.S. Naval Observatory and the procedures used are taken from the CORE INS/GR/EGI TEST PLAN prepared
by RTO.

DTIC

Global Positioning System; Receivers; Stagst$

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19970023429Naval Surface \Wtfare CenterDahlgren Diy, Dahlgren, YA USA
An Impr oved Method for Predicting Axial Force at High Angle of Attack Final Report
Moore, Frank G., Naval Surface Warfare Center, USA; Hymer, Tom, Naval Surface Warfare Center, USA; Feb. 1997; 63p; In
English
ReportNo.(s): AD-A322850; NSWCDD/TR-96/240; No Copyrightyal: CASI; A04, Hardcopy; A01, Microfiche

An improved semiempirical method for axial force calculation on missile configurations has been developed. The method
uses the theoretical methods currently used in the Naval Surface Warfare Center Aeroprediction Code for zero angle-of-attack
(AOA) axial force computations and several wind tunnel data bases to compute changes in axial force at AOA. The method is
applicableto bodies alone, wing-bodgind wing-body-tail configurations for both zero ammh-zero control deflections. It has
beendeveloped to allow computation for AOA to 90 deg at any Mach nurHloevever it hasbeen validated against data only
to Mach number of 4.6 and AOA to 40 deg for all configuratiéiws.body alone and wing-body cases, it has been validated to
90 deg AOA. Additional test data or Navier Stokes computations would allow refinement of the improved method. The hew meth
od has been compared to several existing techniques. The method was found to be as good as or better than existing technique
but more general than existing methods in terms of configurations and Mach numbers allowed for the method to be used.
DTIC
Axial Flow; Angle of Attack; Data Bases; Computation; Guidance (Motion); Missile Configurations

19970023433Defence Science anedhnology Oganisation Aeronautical and Maritime Research Lafielbourne, Australia
The Implications of Corrosion with Respect to Aicraft Structural Integrity
Cole,G. K., Defence Science anddhnology Oganisation, Australia; Clark, G., Defence Science awhmologyOrganisation,
Australia;Sharp, PK., Defence Science an@dhnology Oganisation, Australia; Mal997; 134p; In English
ReportNo.(s): DSTO-RR-0102; AR0-10-199; CopyrightAil: Issuing Activity (DS, Aeronautical and Maritime Research
Lab.,PO Box 4331, Melbourneittoria 3001, Australia), Hardcopiicrofiche

This report discusses the influence of corrosion on aircraft structural integyig§ introductions to corrosion in aircraft and
aircraftstructural integrity are provided and the literature concerned withfeget ef prior corrosion and corrosive environments
on static strength and fatigue performance is reviewed. RAAF and overseas experience with structural integabsssats]
with corrosionin aircraft is described, with emphasis placed on corrosion in airframes and other structural elements. The report
discussethe 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
theworld are reviewed. Finallypotential areas of research are identiffgiinarily on the basis of their potential usefulness for
thefuture support of RAAF aircraft, and opportunities for collaborative research.
Author
Aircraft Structues; Structural Failue; Aircraft Reliability

19970023446Naval Air Test CenterSupport Systems DepPRatuxent RiverMD USA
Developmental Assist Pogram for the Evaluation of Dry Air Dehumidification Final Report 11 Mar. - 29 Aug. 1988
Jump, Joseph G., Naval Aie3t CenterUSA; Mar 10, 1997; 27p; In English
Report No.(s): AD-A322263; NRFC-SY-50-88-044; No Copyright; vail: CASI; A03, Hardcopy; A01, Microfiche

Dry Air Dehumidification is presently being used by European North Atlaméiaty Oganization military forces on opera
tional aircraft to reduce the relative humidity (RH) within the aircraft. The claimed result is the elimination of corrosien of air
frames,avionics systems, and propulsion systems with accompanying improvements in systems reliability and g\as|alglity
aslowered support costs. In affort to improve readiness and reduce maintenance cost¥$AIRSYSCOM has instituted a two



phasedrogram to evaluate this technology for use on operational Navy aircraft. Phase 1 consisted of identifying flow rates of
dry air required to reach a stable RH.

DTIC

Flow \&locity; Air Flow; Dehumidification; Aicraft Maintenance

19970023894National Aerospace Lablokyo, Japan
Simulation Study for a Fire Helicopter, Part 3, Operational Simulation for a Fire Helicopter
Funabiki, K., National Aerospace Lab., Japan; Okuno, Y., National Aerospace Lab., Japan; Muraoka, K., National Aerospace
Lab.,Japan; Vakairo, K., National Aerospace Lab., Japan; Oct. 1996; 16p; In Jap&aesens of this document are not fully
legible
Report No.(s): PB97-151104; NAL/TR-1308-Pt-3; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

A piloted flight simulation is carried out to investigate operational subjects such as crew coordination between tikots and
boom operatgremegency operations, and acceptability of the interfaces. The simulated operations were defineéhsolss to
thewhole operation from take<oto landing, including two sets of fire fighting operations and water rgofrarlt is concluded
that the pilot-flying should request the pilot-not-flying and the boom operator to call out necessary information such as heading,
distancefrom the building, and mgm of the ejection boom control rangéhe pilots concluded that a side mounted distance indi
catorwhich can be seen when looking outside the cockpiféstafe in maintaining a proper distance from the building. A simula
tion for a one engine inoperative condition during fire fighting is also castied series of other operations, such as the dumping
of remaining wateretraction of the boom, and acceleration and escape from the building were also conducted. smoothly
NTIS
Helicopters; Fie Fighting; Emegencies

19970023899General Accounting d@€e, National Security and Internationalfairs Div., Washington, DC USA
Report to Congressional Committees. Navy ¥ation: F/A-18E/F will Provide Marginal Operational Impr ovement at High
Cost
Jun.1996; 104p; In English
Report No.(s): GAO/NSIAD-96-98; B-260367; No Copyrightial: CASI; A06, Hardcopy; A02, Microfiche

TheF/A-18E/F program, at a projected total program cost of $63.09 billion (fiscal year 1996 dollars)/$89.15 billion (then-
yeardollars), is one of the most costly aviation programs in the Department of Defense (DOD). It is the successor to several unsuc
cessfulattempts to modernize the Nasyactical aviation fleet and is intended to complenaenteventually replace the Nasy’
F/A-18C/Dand F-14 aircraft. GAG'review focused on determining whether continued developmémt 6/A-18E/F is the most
cost-effectiveapproach to modernizing the Nasyactical aircraft fleet. Specifibjectives were to (1) determine whether opera
tional deficiencies in the F/A-18C/D cited by the Navy to justify the need for the F/A-18E/F have materialized and, if they have,
theextent to which the E/F would correct them, (2) ascertain whether the F/A-18E/F will provide an appreciable increase in opera
tional capability over the F/A-18C/D, and (3) review the reliability of the cost estimates for the F/A-18E/F and compare those
estimatesvith the costs of potential alternatives to the E/F program.
Derived from text
Defense Rygram; Cost Analysis; Cost Effectiveness; F-14wiit; Operating Costs; Cost Estimates

1997002400INERAC, Inc, Tolland, CT USA
Air craft Landing Brakes. (Latest Citations from the NTIS Bibliographic Database)
Mar. 1997; 50p; In English
Report No.(s): PB97-857619; Copyrightyal: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche

The bibliography contains citations concerning the design, development, and applications of aircraft braking sysiesns. T
includea discussion of antiskid/antilocking braking systems, disc brakes, and properties of brakes and tires during braking and
corneringof the aircraft. The &cts of friction, wegrmaterial composition, and weather conditions on the performance of aircraft
brakingsystems are also presented.
NTIS
Bibliographies; Aicraft Landing; Brakes (For Aasting Motion); Design Analysis; 8duct Development

19970024871INERAC, Inc, Tolland, CT USA
Helicopters: Vibration Analysis. (Latest Citations from the NTIS Bibliographic Database)
Mar. 1997; 50p; In English



Report No.(s): PB97-857486; Copyrightyal: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
Thebibliography contains citations concerning rotor induced vibration in helicopters and rotary wing aiopiai.ificlude

coupledrotor/airframevibration analysis, the influence of atmospheric turbulence on vibration, model and full scale wind tunnel

testing,and flight and ground testslethods of vibration reduction are investigated, including blade tip sweep, blade tip design

optimization,blade tabs, and vibration isolators. Adaptive control systems are discussed in a separate bibliography

NTIS

Vibration; Design Analysis; Rotary Mg Aircraft; Blade Tps

19970025019NERAC, Inc, Tolland, CT USA
Stealth Aircraft Technology (Latest citations from the Aerospace Database)
Mar. 1997; 50p; In English
ReportNo.(s): PB97-857601; CopyrightyAil: Issuing Activity (Natl Bchnical Information Service (NTIS)) (US Sales Only),
Microfiche

The bibliography contains citations concerning design, manufacuacehistory of aircraft incorporating stealth technology
Citations focus on construction materials, testing, aircraft performance, and technology assessment. Fighter aircraft, bombers,
missiles,and helicopters represent coverage.
Author
Bibliographies; Aicraft Performance; Detection; Bomber éiaft

19970025073Air Force Inst. of €ch, School of Engineeringh\right-Patterson AFB, OH USA
Multiple Model Adaptive Estimation and Control Redistribution for the Vista F-16
Lewis, Robert W S, Air Force Inst. of €ch., USA; Dec. 1996; 247p; In English
Report No.(s): AD-A324050; AFIT/GE/ENG/96D-29; No Copyrightall: CASI; A1l, Hardcopy; A03, Microfiche

Performance characteristics of a Multiple Model Adaptive Estimation and C&sdistribution (MMAE/CR) algorithm
areevaluated against single and double actuator and sensor failures. MMAE alone can compensate for sensor failures, wherea:
Control Redistribution compensates for actuator failures by redistributing commands, initially intended for failed actuators, to
theunfailed actuators in suehway that the desired system response is achieved. Both failure detection and compensation capabil
ities are developed arahalyzed through an extensive amount of simulation data, particularly addressing multiple failures. Simu
lationsare performed utilizing the high fidelitgon-linear six degree of freedom Simulati®apid Prototyping Facility for the
VISTA F-16, for both benign and maneuvering scenarios. Methods utilized to incorporate the MMAE/CR techniques are ex-
amined and modifications required to enhance performance are also presented. Results are presented which indicate the tect
niguesincorporated provide an excellent means of both failure detection and compensation for the failures of both actuators and
sensorsApproximately 98 percent of all secondary failures were successfully detected, and the majority of these detections are
shown to occur in less than .5 seconds. The techniques of Multiple Model Adaptive Estimation and Control Redistribution are
shownto complement each other well by providing improved failure detection in the factuator failures through the redis
tribution of the dither signal (used to enhance identifiability when there are no maneuvering commands to excite the system), and
improvedcontrol authority through enhanced state variable estimation in the face of sensor failures.
DTIC
F-16 Aircraft; Adaptive Contl; Flight Control; Maneuverability; Failue; Detection; State Estimation; Algorithms

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.

19970023994Prins Maurits Lab. TNQORIjswijk, Netherlands

The Determination of Hazardous Compounds DuringControlling of the Air Intake and Exhaust of the Engine of the F-16

Final Report Bepaling van schadelijke componenten bij de controle van de luchtinlaat en-uitlaat van de motor van de F-16
GroeneveldF. R., Prins Maurits Lab. TNO, Netherlands; Feb. 1997; 25p; In Dutch

Contract(s)/Grant(s): A96/KLu/413

Report No.(s): AD-A323193; PML-1996-A97; TDCK-TD96-0424; No Copyrightaik CASI; A03, Hardcopy; AO1, Micro

fiche
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During a post flight control of the F-16 the atmosphere and the temperature of the air intake and exhaust were measured. The
following compounds were determined: carbon monoxide, catlmxide, nitrogen oxides, sulphur dioxid&HP, hydrocarbons,
aldehydesand dust or soot dustAR were found in a concentration of the AWalue (0.2 mg/m3) in the atmosphere of the ex
haust. In the air intake low concentrations of hydrocarbons were found. The other compounds were far below the TWA-value.
Thetemperature in the exhaust decreased from 45 to 35 deg C and in the air intake from 30 to 25 de@@dasngng period
of an hour PAH were also found in the soot dust impacted on the floor under the exhaust of the start engine. It is not expectable
thatthe soot dust will whirl from the floor
DTIC
F-16 Aircraft; Soot; Low Concentrations; Hyatarbons; Flight Conwl; Air Intakes

19970024876NYMA, Inc., Aerospace Analysis Se®rook Park, OH USA
NPAC-Nozzle Performance Analysis CodeFinal Report
Barnhart, Paul J., NYMA, Inc., USA; Jul. 1997; 82p; In English
Contract(s)/Grant(s): NAS3-271867RP 522-41-43
ReportNo.(s): NASA-CR-204129; NAS 1.26:204129; E-10798; No Copyrigh&ilACASI; A05,Hardcopy; A01, Microfiche

A simple and accurate nozzle performance analysis methodology has been developed. The geometry modeling requirements
are minimal and very flexible, thus allowing rapid design evaluations. The solution techniques accurately couple:,aontinuity
mentum.enegy, state, and other relations which permit fast and accurate calculations of nozzle gross thrust. The control volume
and internal flow analyses are capati@ccounting for the &fcts of: over/under expansion, flow digence, wall friction, heat
transferand mass addition/loss across surfaces. The results from the nozzle performance methodology are shown te be in excel
lentagreement with experimental data for a variety of nozzle designs over a range of operating conditions.
Author
Nozzle Design; Thrust; Models; Internal Flow;eBsue Distribution; Newton-Raphson Method; Flow Distribution

19970024913Washington Uniy Seattle, & USA
Applicability of Thrust Augmenting Ejectors in a Supersonic Cruise Configuration
Hertzelle, V¢ndell S., Viishington Uniy USA; Apr. 18, 1997; 92p; In English
Report No.(s): AD-A323966; AFFB7-019; No Copyright; ¥ail: CASI; A05, Hardcopy; A01, Microfiche

Thrust augmenting ejectors were analyzed by the author in an attempt to see if they could be used to provide a significant
thrustincrease over the baseline thrust of a primary core. This was done for the mirgemeEmining if leaving the ejectors open
in the cruise configuration of the High Speed Civasport would lead to a thrust increase that would at lefast tfie weight
of the ejectors themselves. If this was found to be true then the fuel economy of the HSCT might be improved biydeaving
openand not closing them during cruise. In analyzing the ejectors, no assumptions were made regarding inlet nor outlet configura
tions,so an attempt was made to find the point of optimal thrust augmentation by varying secondaryygtesanviach number
andthe amount of flow entrainmentw® solutions were found to each mixing scenario, one subsonic and the other supersonic.
Thesetwo solutions were each analyzed and ones not satisfying the Second Law of Thermodynamics were eliminated. Analytic
diffuserand bleed losses were also explored in the analysis of the ejectoMtbim the limitations of the assumption s discussed
in this paperappreciablehrust augmentations have been discovered ovegatange of bypass Mach numbers and entrained
massflows. This lead the author to the conclusion that ejectors warrant further research beyond a first order analysis, and serious
thoughtshould be put into leaving them open in cruise.
DTIC
Thrust Augmentation; Aerodynamic Configurations; Ejectors; Supersonic Transports; Supersonic Flight; Turbofan Engines;
MassFlow; Jet Mixing Flow; Supersonic Diffusers

1997002491 7Detroit Diesel Allison Indianapolis, IN USA
Coordinates for a High Performance 4:1 Pessue Ratio Centrifugal Compressor Final Report
McKain, Ted F, Detroit Diesel Allison, USA; Holbrook, Greg J., Detroit Diesel Allison, USA; Jul. 1997; 82p; In English
Contract(s)/Grant(s): NAS3-23268TRP 523-26-13
ReportNo.(s): NASA-CR-204134; NAS 1.26:204134; E-10833; No Copyrigh&ilACASI; A05,Hardcopy; A01, Microfiche

The objectiveof this program was to define the aerodynamic design and manufacturing coordinates for an advanced 4:1 pres
sureratio, single stage centrifugal compressor at a 10 Ibm/sec flow size. The approach taken was to perform an exact scale of an
existingDDA compressor originally designed at a flow size of 3.655 Ibm/sec.
Author
Centrifugal Compessors; Pessue Ratio; Aeodynamics; Design Analysis; Structural Analysis
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19970024921NASA Lewis Research Centetleveland, OH USA
Numerical Assessment of FouPort Thr ough-Flow Wave Rotor Cycles with Passage Heightaviation
PaxsonD. E., NASA Lewis Research Cent&lSA; Lindau, Jules WNational Academy of Sciences - National Research Ceunci
[, USA; Jun. 1997; 16p; In English; 33rd; Joint Propulsion Conference and Exhibit, 6-9 Jun. 1997, S&atlsAy\5ponsored
by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 505-26-33
ReportNo.(s): NASA-TM-107490; NAS 1.15:107490; E-10787; AIAA Paper 97-3142CNpyright; Avail: CASI; A03, Hard
copy; A01, Microfiche

The potential for improved performance of wave rotor cytfeeugh the use of passage height variation is examined. A Qua
si-one-dimensionalFD code with experimentally validated loss models is used to determine the flowfield in the wave fotor pas
sages. Results indicate that a carefully chosen passage height profile can produce substantial performance gains. Numerice
performancealata are presented for a specific profile, in a-fmnt, through-flow cycle design which yielded a computed 4.6%
increasén design point pressure ratio over a comparably sized rotor with constant passage height. In a small gas turbine topping
cycle application, this increased pressure ratio would reduce specific fuel consumption to 22% below the un-topped engine; a
significantimprovement over the already impressive 18% reductions predicted for the constant passage heidtd sotaula
tion code is briefly described. The method used to obtain rotor passage height profiles with enhanced performance is presented
Designand of-design results are shown using twd@iént computational techniques. The paper concludes with some-recom
mendations for further work.
Author
Computational Fluid Dynamics; Flow Distribution; Rotors

19970024924Prins Maurits Lab. TNQORIjswijk, Netherlands
The Determination of Hazardous Compounds during Contolling of the Air Intake and Exhaust of the Engine of the F-16
Final Report Bepaling van schadelijke componenten bij de controle van de luchtinlaat en -uitlaat van de motor van de F-16
GroeneveldF. R., Prins Maurits Lab. TNO, Netherlands; Feb. 1997; 22p; In Danish
Contract(s)/Grant(s): A96KLu413
ReportNo.(s): PML-1996-A97; TD96-0424; Copyrightyail: Issuing Activity (TNO Prins Maurits Lab.,®. Box 45, 228®RA
Rijswijk, The Netherlands), Hardcopyicrofiche

During a post flight control of the F-16 the atmosphere and the temperature of the air intake and exhaust were measured. The
following compounds were determined: carbon monoxide, catluxide, nitrogen oxides, sulphur dioxid&HP, hydrocarbons,
aldehydes and dust or soot dust. PAH were found in a concentration of the TWA-value (0.2 mg/cu m) in the atmosphere of the
exhaustln the air intake low concentrations of hydrocarbons were found. The other compounds were far belo-tadu&W
Thetemperature in the exhaust decreased from 45 to 35 C and in the air intake from 30 to 25 C during a measuring period of an
hour. PAH were also found in the soot dust impacted on the floor under the exhaust of the start engine. It is not expectable that
soot dust will whirl from the floor
Author
ExhaustGases; Exhaust Systems;dhaift Engines; Air Intakes; Atmospheriemperatue; Carbon Dioxide; Carbon Monoxide;
NitrogenOxides; Sulfur Dioxides; Polycyclic ématic Hydocarbons; Hydocarbons; Aldehydes

19970024936Sverdrup €chnologyInc., Arnold Engineering Development Center Groamold AFS, TN USA
Adaptation of a Three-Dimensional Numerical Simulation to Repgsent Gas Trbine Engine Compression Systemd-inal
Report,1 Sep. 1995 - 14 Dec. 1996
Chalk, Jacqueline C., SverdrupchnologyInc., USA; Apr 1997; 86p; In English
Report No.(s): AD-A323897; AEDC-TR-97-1; No Copyrighyall: CASI; A05, Hardcopy; A01, Microfiche

A new three-dimensional compression system simulation was construatedgiyng the three-dimensional Navier Stokes
flow solver NPARC, with source termthat model the &cts of turbomachinery components. A stage by stage characteristic tech
nigueadapted from the one-dimensional compressor code, DYNTECC, was used to calculate the turbomachinery source terms.
This report discusses the development, adaptationinaplémentation of the stage characteristic approach for calculating sources
usedin NPARC. The distribution of the source terms from the one-dimensional domain to the three-dimensional domain is pre
sentedand an investigation of the radial distribution of the sources during preeatagiressor performance was conducted. A
simplecompressgrconsisting of a single transonic rqgtaas modeled because experimental data were available for comparison.
DTIC
GasTurbine Engines; Trbomachinery; Computerized Simulatiomirfocompessors; Boundaryalue Poblems; NavieiStokes
Equation;Incompessible Flow; Tansonic Flow; Rotors; Stokes Flow
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19970025061NASA Lewis Research Centetleveland, OH USA

Effect of Flow Misalignment and Multi-Hole Interaction on Boundary-Layer Bleed Hole Flow Coefficient Behavior

Davis,David O., NASA Lewis Research CentgiSA; Grimes, Marcus, Military AcademySA; Schoenenbger, Mark, Case

Western Reserve Univ., USA; Jun. 1997; 10p; In English; Mechanical Engineeringm Congress and Exhibit, 17-22 Nov. 1996,

Atlanta, GA, USA; Sponsored by American Society of Mechanical Engineers, USA

Contract(s)/Grant(s): FOP 523-36-13

ReportNo.(s): NASA-TM-107480E-10768; NAS 1.15:107480; No Copyrightyal: CASI; A02, Hardcopy; A01, Microfiche
Theeffect of flow misalignment on the flow cdiient behavior of a 20 deg. boundary-layer bleed hole and fibet ef the

interactionbetween two 90 deg. bleed hoseparated by two hole diameters on flow ficieint behavior has been studied experi

mentally.Both tests were run at freestream Mach numbers of 0.61, 1.62 and 2.49. The flow misalignment study was conducted

overa range of 0 to 30 deg. The results show iegther flow misalignment nor hole interaction has muédcebn the flow codi-

cientfor the subsonic case. For the supersonic cases, flow misalignment causes significant degradation in the performance of the

slanthole. For the supersonic normal hole interaction cases, depending on the hole orientati@m kitihease or decrease in

overallflow coeficient was observed. THargest change in flow coéfient, 6% increase at near choke conditions, occurred when

theholes were oriented in line with the flow direction.

Author

Misalignment; Flow Coefficients; Boundary Layer Flow

08
AIRCRAFT STABILITY AND CONTROL

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

19970023578Air Force Inst. of €ch, School of Engineeringhright-Patterson AFB, OH USA
Manual Tracking Flight Contr ol with Amplitude and Rate Constrained Dynamic Actuators
Miller, Russel B., Air Force Inst. oeEh., USA; Jan. 1997; 149p; In English
Report No.(s): AD-A323184; AFIT/DS/ENG/96-15; No Copyrightall: CASI; A07, Hardcopy; A02, Microfiche

A new control methodology for manual flight control, viz., real-time tracking control, is developed. Amplitude and rate
constrained dynamic actuators are considered. Optimal tracking control is made possible by the use of unique reference signa
predictionstrategies which extrapoldtee reference signal over the optimization horizon. A receding horizon-tjnedratic
inner-loopcontroller isemployed in conjunction with an outleop nonlinear element. The constrairfeefs mitigation strategy
is to optimally track a modified reference signal which yields feasible actuator commands over the optimization horizon when
the pilot demanded reference is too aggressive to be tracked by théoopeptimal control lawA discrete-timémplementation
yields computationally inexpensive, closed-form solutions wisighimplementable in real-time and which afford the optimal
trackingof an exogenous, unknown a priori reference signal delveloped control algorithm is applied to an open-loop unstable
aircraftmodel, with attention being given to the tradés@fssociated with the conflicting objectives of aggressive tracking and
saturatioravoidance. One-step ahead constraint mitigation is shown to provide substantial improvement in the constrained system
responsewhile slightly more complicated constraint mitigation strategies yield stronger stability properties.
DTIC
Aircraft Models; Contol Theory; Flight Contol; Manual Contol; Optimal Contol

19970023617Moscow Inst. of Aiation Technology USSR
Investigation of Pilot Induced Oscillation Tendency and Pediction Criteria Development Final Report Feb. 1994 - Mar
1995
Efremov,Alexander V, Moscow Instof Aviation Technology USSR; Rodchenko,ittor V., Tsentralni Aerogidrodinamicheskii
Inst., Russia; Boris, Sgey, Gromov Flight Research Inst., Russia; May 1996; 298p; In English
ReportNo.(s): AD-A322290; SPC-94-4028; SPC-94-4027; WL-TR-96-3109; SPC-94-4029; No Copyrxigit GASI; A13,
Hardcopy;A03, Microfiche

This report documents the results of work of three Russian institutions directed towards the development of criteria for analy
sisand prediction of pilot-induced oscillation (P1O) tendencies. The first seaaftithe report covers work done at the Moscow
Aviation Institute to determine some of the basic influences of PIO and develop new criteadifyrexisting criteria for the
predictionof P1O tendencies. The second section describes work done at the Central Aerohydrodynamic Institute to investigate
P10 tendencies utilizing ground-based simulator to evaluate tHfea$ of feel system dynamics and control sensitivities on PIO
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tendenciesThe third section describes work done at the Gromov Flight Research Inmstitiiite use of TU-154 in-flight simulator

to evaluate and validate various criteria for the prediction of PIO tendencies in flight for Class Il aircraft.

DTIC

Pilot Induced Oscillation; Human Factors Engineering; Flight Simulation; Flight Tests; TU-154 Aircraft; Dynamic Control;
Flight Contmol; Aircraft Maneuvers

19970023646Air Force Inst. of €h, School of Engineeringhright-Patterson AFB, OH USA
Modern Flight Contr ol Design, Implementation, and Flight Bst
Edwards, Phillip T, Air Force Inst. of &ch., USA; Mar1997; 141p; In English
Report No.(s): AD-A323621; AFIT/GAE/ENY/97M-01; No Copyrightydl: CASI; A07, Hardcopy; A02, Microfiche

This thesis addresses the application issues raised implementing flight control designs derived from optimal control theory
andthe challenges in obtaining acceptable handling qualities whenthsisg techniques. Using the USAF TPS FCS project as
thecontroller architecture, four controllers were designed using classical methods, and H2, H3, and mixed H2/H optimal control
theory.These designs were implemented in the Calspan VSS 2 Learjet, simulating unstable aircraft longitudinal dynamics and
alimited handling qualities flight test evaluation was performed. The design phase found the optimal control technigques, as ap
plied, difficult to design to handling qualities specifications. The H2, H3 and mixed H2/H controllers were unstable and often
containechigh frequency poles, which werefdifilt to implement. The flight test rated the designs acceptable on approach, but
no handling qualities level for approach was determined.
DTIC
AerodynamicCharacteristics; Contil Systems Design; ContrTheory;Contollability; Flight Characteristics; Flight Contol

19970023993Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
The Effects of Elevator Rate Limiting and Stick Dynamics on Longitudinal Pilot-Induced Oscillations
Peters, Patrick J., Air Force Inst. afch., USA; Mar1997; 147p; In English
Report No.(s): AD-A323192; AFIT/GAE/ENY/97M-02; No Copyrightydil: CASI; A07, Hardcopy; A02, Microfiche

This report presents the results of an investigationtimaefects of elevator rate limiting and stick dynamics on longitudinal
pilot-inducedoscillations (P1O). A simulation study was conducted to prepare for the flight test, bid gén insight into the
effectsof rate limiting and stick dynamics. Due to the non-numerical nature of the simulation results, a flexible three-phase flight
testplan was developed, first varying the rate limits, then varying the stick dynamics, and finally flying a matrix determined in
thefirst two phases. There were three major conclusions. First,fdet @nding task flown was indidient to consistently uncev
er handling qualities deficiencies of the aircraft configuration flown. Second, rate limiting did not necessarily cause PI1Os. At very
low rate limits the problem was lack of pitch response, not P1O. Any oscillations were very low frequency and small in amplitude.
Third, for this configuration and task, variations in stick spring constadthatural frequency had negligibléeef on the perfoer
manceof the system with respect &@signed PIO and Coopidarper ratings. These conclusions are specific to this system and
may not apply to all aircraft, especially aircraft where PIO tendencies are driven by much higher rate limits.
DTIC
Pilot Induced Oscillation; Contilability; Flight Tests

19970024867Polish Academy of Sciencedarsaw Poland
Nonlinear Air craft Flutter as the Hopf Bifur cation in a Multi-Degree of Feedom Dynamical System Exhibiting Hezdity
Nielinowy flatter samolotu jako bifurkacja hopfa w lkladzie dynamicznym o wielu stopniach swobody z pamiecia
Grzedzinski, Janusz, Polish Academy of Sciences, Poland; 1997; ISSN 0208-5658; 96p; In Polish
Report No.(s): IFTR-2/1997; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

A new method is presentedl local stability analysis of aeroelastic systems exhibiting hergditgxample of such a system
is a flexible aircraft in a subsonic flowwhe unsteady aerodynamic forces acting on an aircraft depeti@ history of motion
dueto the influence of the shedding of the vortex wake behind an aircraft at earlier instants of time. Therefore, the aerodynamic
operatorrelating the unsteady aerodynamic forces to deflections of an aircraft structure is of thetfaroarfvolution integral.
Consequentlythe equatiorof disturbed, steadyectilinear flight is of the form of an integro-ftifential equation. There exists
thecritical value of flightvelocity, called critical flutter velocityabove which the steady motion becomes unstable. In a nonlinear
aeroelasticsystem the flutter phenomenon corresponds to the instability known as the Hopf bifurcation, resulting in firite ampli
tude oscillations. These oscillations tend asymptotically to the limit cycle in a certain two dimensional attracting subspace called
center manifoldConsequentlyan asymptotic motion of an aircraft in the neighborhood of bifurcation point is fully described by
theset of two nonlinear ordinary @i#rential equations of the first order having phase-shift sympuspite the number of physi
cal degrees of freedom of an aircraft. The method presented allows fessthietion of an aeroelastic system to the center man
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ifold, and gives the general algorithm for deriving such a system of two differential equations in terms of the power series
expansionsApproximation of the center manifold equations can be obtained up to the desired order provided that derivatives of
matrix transfer function of the aeroelastic system are known at the bifurcation point with respect to the flight velocity and frequen
cy of oscillations. There is also no formal restriction on the nurobédegrees of freedom used for the description of the aircraft
structure. by using the nemlentity transformation the center manifold equations were brdaghe well-known Poincare nor

mal form for the Hopf bifurcation, thus describing classical and degenerate bifurcatival. ahe results of sample limit cycle
calculationsare included concerning the simple model of a thin, two-dimensional airfoil with nonlinear springs, and also gliders
with nonlinear control systems. The results of calculations were compared with those of haateaie method, and for the

airfoil also with those of numerical integration of the equations of motion.

Author

Nonlinear Systems; Aerodynamic Forces; Degrees of Freedom; Dynamical Systems; Stability Tests; Aeroelasticity; Subsonic
Flow; Unsteady Aerdynamics

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.

19970023423NERAC, Inc, Tolland, CT USA
Flight Simulator Training. (Latest Citations from the NTIS Bibliographic Database)
Mar. 1997; 2p; In English
ReportNo.(s): PB97-857197; No Copyrightyvail: Issuing Activity (National €chnicallnformation Service, 5285 Port Royal
RD., Springfield, \A 22161, USA), Microfiche

Thebibliography contains citations concerning simulation methods and simulators for use in air flight training, with emphasis
on military programs. Subjects include fidelity of the simulation, maneuvering, visual fields and perception, flight goidkrol,
ance,and motion simulation. The citations explore aircraft, helicoptaat spacecraft simulators used for pilot training and up
gradingof skills. References to training concepts and pilot performance are included.
NTIS
Bibliographies; Taining Simulators; Pilot flaining; Motion Simulation; Flight faining; Flight Simulators; Flight Contl

19970023769Nevada Uniy Dept. of Civil EngineeringReno, NV USA
Development of Field \alidation Tests for Coal-Tar Emulsions Final Report
SebaalyPeter E., Nevaddniv., USA; Rahman, Mohammad, Nevada Unt¥SA; Hardin, Kevin, Nevada UniMUSA; Schiake,
Bernie,Nevada Uniy, USA; Mar 1997; 30p; In English
Report No.(s): AD-A323447; DOTAA/AR-96-45; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

Field quality assurance and quality control (QA/QC) programs represent the most important step toward ensuring the
constructiorof a successful project. Howeyér order for QA/QC programs to be implemented, a set of simple andeetivef
tests must be available which can be conducted in the field during the construction process. The objective of this study was to
investigate the available QA/QC programs for coal-tar emulsions and to further evaluate the ones that proved reliable. The re-
searchevaluated four diérent tests. Wo of these tests were proven reliable and yet simple and were recommended for inclusion
in a QA/QC program.
DTIC
Quality Contol; Emulsions
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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.

19970024873NASA Lewis Research Centetleveland, OH USA
Comparison of High Aspect Ratio Cooling Channel Designs for a Rocket Combustion Chamber
Wadel,Mary F, NASA Lewis Research Cent&fSA; Jun. 1997; 14p; In English; 33rd; Joint Propulsion Conference and Exhibit,
6-9 Jul. 1997, Seattle, W USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 242-20-06
ReportNo.(s): NASA-TM-107473; NAS 1.15:107473; E-10762; AIAA Paper 97-2913CNpyright; Avail: CASI; A03, Hard
copy; A01, Microfiche

An analytical investigation on thefe€t of high aspect ratio (height/width) cooling channels, considerifegetitcoolant
channel designs, on hot-gas-side wall temperature and coolant pressure drop for a liquid hydrogen cooled rocket combustion
chamberwas performed. Coolant channel design elements considered were: length of combustion chamber in which high aspect
ratio cooling was applied, number of coolant channels, and coolant channel shape. Seven coolant channel designs-were investi
gated using a coupling of the Rocket Thermal Evaluation code anavth®imensional Kinetics coddnitially, each coolant
channel design was developed, without consideration for fabrication, to reduce the hot-gas-side wall temperature from a given
conventionatooling channel baseline. These designs prodhoedas-side wall temperature reductions up to 22 percent, with
coolantpressure drop increases as low as 7.5 percent from the baseline. Fabrication constraints &vamiledsl were applied
to the seven designs. These produced hot-gas-side wall temperature reductions of up to 20 percent, with coolant pressure dro
increasess low as 2 percent. Using high aspect ratio cooling channels for the entire length of the combustion chamber had no
additional benefit on hot-gas-side wall temperature over using high aspect ratio cooling channels only in the throat region, but
increasedtoolant pressure drop 33 percent. Independent of coolant channel shape, high aspect ratio cadilagovasiuce
the hot-gas-side wall temperature by at least 8 percent, with as low as a 2 percent increase in coolant pressure drop. The desig
with the highest overall benefit to hot-gas-side wall temperature and minimal coolant pressure drop cooling can now be done
relatively short periods of time with multiple iterations.
Author
Combustion Chambers; High Aspect Ratio; Cooling; Channels; Computgraims; Design

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.

19970023529Alabama Uniy, Huntsville, AL USA
Atomic Oxygen Task Final Report
HadawayJames B., Alabama UnjWUSA; Mar 27, 1997; 13p; In English
Contract(s)/Grant(s): NAS8-38609
Report No.(s): NASA-CR-202795; NAs 1.26:202795; No CopyrighigiACASI; A03, Hardcopy; A01, Microfiche

Thisreport details work performed by the Center for Applied Optics (CAO) at the University of Alabama in Huntsville (UAH)
onthe contract entitled 'Atomic Oxygera3k’ for NASAs Marshall Space Flight Center (contract NAS8-38609, Delivery Order
109, modification number 1). Atomic oxygen effects on exposed materials remain a critical concern in designing spacecraft to
withstandexposure in the Low Earth Orbit (LEO) environment. The basic objective of atomic oxygen research ia MA®A
als& Processes (M&P) Laboratory to provide the solutions to material problems facing present and future space missions. The
objective of this work was to provide the necessary research for the design of specialized experimental test configurations and
developmenbf techniques for evaluating in-sisépace environmentalfetts, including the &cts of atomic oxygen and electro
magneticradiation on candidate materials. Specific tasks were performed to address materials issues concerning accelerated envi
ronmentakesting as well as specifically addressing materials issues of particular concern for LDEF analysis and Space Station
materials selection.
Author
Oxygen Atoms; Adgraft Design; Exposur; Envionment Effects; Accelerated Lifests
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12
ENGINEERING

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

19970023419National Aerospace Lablokyo, Japan
Wind Model near a High Building for Helicopter Flight Simulator
Harada, Masashi, National Aerospace Lab., Japan; Okuno, Yoshinori, National Aerospace Lab., Japan; Nov. 1996; ISSN
0389-401026p; In Japanese
Report No.(s): NAL-TR-131; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

Simulation tests of a fire helicopter for high buildings are being conducted cooperatively between the National Aerospace
Laboratory(NAL) and the Dkyo FireDepartment. Many factorsfatt the mission of the fire helicopt€ne of the most imper
tantfactors is the heavily turbulent wind and shear forces near high buildirgigdtating the mission of the fire fighting, it is
necessaryo generate the wind in real time depending on both the time and location of the measuring point. When the height of
the building was assumed to be infinite, it i@asible to make such wind by using a two dimensional DiscatexMethod.
It was also shown that this method is adaptive to make the wind around the building whose height is not so longer than its width.
Author
Fire Fighting; Buildings; Real ime Operation; Helicopters;urbulence; Flight Simulators

19970023445Defence Science angdhnology Oganisation Aeronautical and Maritime Research Ladelbourne, Australia
Evaluation of Innovative NDI Methods for Detection of Wdespread Fatigue Damage
SharpP. K., Defene Siene and Technoloy Organisation Australig Rowlands D. E., Defene Siene and Technology
OrganisationAustralig Clark, G., Defence Science aneédhnology Oganisation, Australia; Aug. 1996; 67p; In English
ReportNo.(s): AD-A322266; DSD-TR-0366; DODA-AR-009-749; No CopyrightyAil: CASI; A04, Hardcopy; A01, Micro
fiche

High-performancdigh-strength aircraft components such as the F/A-18 FBdiBBead can experience catastrophic failure
in fatigue testérom very small cracks. At the same time, thficesfncy of design methods used for these components results in
highly uniform stressing, and a ¢gr number of fatigue cracks all growing at approximately the same rate - multi-site cracking.
Thesecircumstances place extreme demands upon thef iden-Destructive Inspection (NDI) methods for finding and charac
terisingdefects, and when surface treatments such as peening are also employed to extend service fatigue life, it becomes almos
impossibleto detect the small crack arrays which are of concern. This report examines and evaluates some novel Non-Destructive
Inspection techniques, that may allow numerous small cracks (less than 1 mm) ayeraadarto be detected. Conventional NDI
techniguesre also used for comparative purposes. The novel techniques used are (1) Holographic InterfépBietistural
Integrity Monitor, and (3) Laser Ultrasonics. This repexamines the extent to which each technique can locate cracks ga a lar
polished specimen representing part of a bulkheachriiques which perform well in this evaluation will be further evaluated
ona lage peened specimen.
DTIC
Fatigue (Materials); Fault Detection; Nondestructivests; Cracks; FatigueeBts; Aicraft Structues

19970023698Lehigh Univ, Dept. of Mechanical Engineering and MechanBsthlehem, R USA
Unsteady Three-Dimensional Aeodynamic Flow Final Report 15 Feb. 1995 - 14 Feb 1997
Rockwell, Donald O., Lehigh UnivUSA; Feb. 28, 1997; 8p; In English
Contract(s)/Grant(s): F49620-95-1-0220
Report No.(s): AD-A322579; AFOSR-533040; No Copyrightait CASI; A02, Hardcopy; A01, Microfiche

Theoverall objective of this prograis to determine the instantaneous flow structure on delta wings at high angle-of-attack,
as well as from cylindrical bodies, which are subjected to basic classes of motion. New techniques of high-image density particle
imagevelocimetry provide the instantaneous vorticity fiedasl streamline patterns, thereby allowing interpretation of the-under
lying physics using critical point theory. This type of quantitative interpretation of the flow structure is crucial for performing
vorticity balances on wings and bodies and thereby optimization of overall performance characteristics. Furthermaraséor the
of the delta wingat high angle-of-attack, local control techniques are applied simultaneously at leading and trailing-edges of the
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wing, in order to alter the crucial features of vortex breakdown and subsequent large-scale stall. Such control techniques have
applicationto a wide variety of separated flows from wings and cylindrical bodies.

DTIC

Unsteady Aerodynamics; Amtynamic Characteristics; Comtr Systems Design; Cylindrical Bodies; Deltings; Separated

Flow; Three Dimensional Flow;aftex Beakdown; drticity; Unsteady Flow

19970023851Department of the NayWashington, DC USA
Pulse Controlled Motion Conversion System for Magnetostrictive Motor
Riedl, Harold R., InventpiDepartment of the NayySA, Feb. 1, 1997; 7p; In English; Supersedes AD-D018277
Patent Info.: Filed 31 Maf995; US-Patent-Appl-SN-414884; US-Patent-5,602,434
Report No.(s): AD-D018441; No Copyrightyail: US Patent andrademark Ciice, Microfiche
Axial elongation of a magnetostrictive element during a pgliase of operation in a moteffects conversion of axial force
to a torque applied to a rotor through cam discs held in axial engagemeotuigh disc during axial force transfBotor rotation
by such torque angularly displaces the cam discs relative to each other against the bias of a spring device during the power phase
followed by a free wheeling phase during which axial withdrawal of the clutch disc occurs in response to contraction of the magne
tostrictiveelement and angular restoration of the cam discs to a limit position under the spring bias.
DTIC
Magnetostriction; Rotors; Clutches; Electric Motors

19970023898Florida Agricultural and Mechanical Unj\Lab. for Modern Fluid PhysicJallahassee, FL USA
Nonlinear Issues in the Aeothermochemistry of Gases and Materials and the Associated Physics and Dynamics of Inter
faces Final Report 1 Jan. 1992 - 31 Dec. 1996
Johnson, Joseph A., I, Florida Agricultural and Mechanical Uhi8A; 1996; 52p; In English
Contract(s)/Grant(s): NAGw-2930
Report No.(s): NASA-CR-204656; NAS 1.26-204656; No CopyrighgilACASI; A04, Hardcopy; A01, Microfiche

Ourresearch and technology are focused on nonlinear issues in the aerothermochemistry of gases and materials-and the assc
ciatedphysics and dynamics of interfaces. Our progranoig oganized to aggressively support the NASA Aeronautics Enter
priseso as to: (a) develaggpnew generation of environmentally compatible, economic subsonic aircraft; (b) develop the technology
basefor an economically viable and environmentally compatible high-speed civil transport; (c) develop the technology options
for new capabilities in high-performance aircraft; (d) develop hypersedimologies for aibreathing flight; and (e) develop
advancedoncepts, understanding of physical phenomena, and theoretical, experiamehtaimputational tools for advanced
aerospacsystems. The implications from our research for aeronautical and aerospace technology have been both broad and deep
For example, using advanced computational techniques, we have determined exact solutions for the Schrodinger equation in elec
tron-moleculescattering allowing us to evaluate atmospheric models important to reentry physhavé\also found a new class
of exact solutions for the Navier Stokes equations. In experimental fluid dynaraibsive found explicit evidence of turbulence
modificationof droplet sizes in shock tube flow with condensatioa.N&vve developed a new diagnostic tool for the direct estima
tion of flow velocities at MHz sampling rates in quasi-one dimensional turbulentTloiw procedure suggests an unexpected
confirmationof the possibility of 'natural’ closure in Reynolds stresses with deep implications for the development of turbulent
models.A transient increase is observed in both the spectrayydercay rate and tliegree of chaotic complexity at the interface
of a shock wave and a turbulent ionized gas. Even though the gas is apparently brought to rest by the shock wave, no evidenc
is found either of the expected relaminarization. A unique diamond-shaped nozzle has been designed for a detailed investigation
of the efect of significant streamwise vorticity on the acoustic and IR characteristics of supersonic jets. Our results provide con
vincing evidence of the significantfett of vorticity on the faffield noise for the diamond jet as compared to the conventional
round jets. We have found that the countercurrent shear layer mixes much more efficiently than conventional coflowing shear
layers.We also developed the fluid thrust vectoring procedures which use counter flow to vector a jet. Our materials research has
shownthat the steep stress gradients at the-finatrix interface could be the primary cause of interface cracks after the processing
of metallic and intermetallic matrix composites. New techniques have been evolved for: the microcharacterization of materials
including microplastic strain and, point by point, tinésorientation and plasticity for matrix composites; thermally induced stress
measurementand load relaxation; the growth and characterization of metallic matrix composite interfaces; and for the growth
of ferrite materials by pulsed laser deposition. TA®IB commitment to the HBCU Research Cerd&so continues to be broad
anddeep.
Author
Aerothermochemistnlypersonid-light; Aerospace Systems; Araft Performance; Supersonic Jet Flow; Metal Matrix Gom
posites;lonized Gases; Fluid Dynamics; Gas Jets
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1997002398€eDefence Science aneédhnology Oganisation Aeronautical and Maritime Research Lafielbourne, Australia
Elastic/PlasticFinite Element Analysis of the F-11 Fuel Flow \ent Hole Number 13
Paul,J., Defence Science andchnology Qganisation, Australia; Chapman, Befence Science aneédhnology Oganisation,
Australia;Searl,A., Defence Science an@dhnology Oganisation, Australia; NowL996; 92p; In English; Original contains color
illustrations
Report No.(s): DSTO-TR-0454; AR-009-944; Copyright; Avail: Issuing Activity (DSTO Aeronatical and Maritime Research
Lab.,PO Box 4331, Melbourneittoria 3001, Australia), Hardcopiicrofiche

The finite element method is used to determine the stress analysis for a fatigue critical location, at FuetRimle\in
the Wing Pivot Fitting of an F-1lL aircraft. The material behavior was represented by a unified constitutive model. The aim of
the present work is to generate the residual stress distributions following one (or more) applications of Cold PraesdtlL.aad T
aninput to the Durability and Damagel€&rance Analyses (DADN).
Derived from text
F-111 Aircraft; Residual Sess; Vihgs; Stess Distribution; Load 8sts; Finite Element Method

19970024 768NASA Lewis Research Centetleveland, OH USA
Rotordynamic Instability Pr oblems in High-Performance Tirbomachinery 1996
Rotordynamidnstability Problems in High-Performancarbomachinery 1996; May 1997; 300p; In English; 8th, 6-8 W2§6,
College Station, TX, USA; Sponsored by NASA Lewis Research Center, USA; Also announced as 19970024769 through
19970024787
Contract(s)/Grant(sRTOP 233-1B-1B
Report No.(s): NASA-CP-3344; E-10502; NAS 1.55:3344; No Copyrightil ACASI; A13, Hardcopy; A03, Microfiche

Thefirst rotordynamics workshop proceedings emphasized a feeling of uncertainty in predicting the stability of characteris
tics of high-performance turbomachinery. In the second workshop proceedings these uncertainties were reduced through pro-
grams established to systematically resolve problems, with emphasis on experimental validation of the forces that influence
rotordynamicsin the third proceedings many programs for predicting or measuring forces and foficeeod&in high-perfor
manceturbomachinery produced results. Data became available for designing new machines with enhanced stability-characteris
tics or for upgrading existing machines. In the fourth proceedings there emerged trends towards a more unified view of
rotordynamidnstability problems and several encouraging new analytical developments. The fifth workshop supported the con
tinuing trend toward a unified view with several new developments in the design and manefactuveéurbomachineries with
enhanced stability characteristics along with new data and associated numerical/theoretical results. The sixth workshop report
providedfield experience and experimental results, and expanded the use of computational and control techniques with integration
of damper, bearing, and eccentric seal operation results. The seventh workshop report provided field experiences, numerical,
theoreticaland experimental results and control methods for deedsings, and dampers with some attention given to variable
thermophysical properties and turbulence measurements, and introduction of two-phase flow results. In the present workshop,
activemagnetic bearings (AMB) evolve into a newnethod of measuring rotordynamic dieénts with discussions on honey
combseals, drop of magneticalbupported rotors, seals, bearings and dampers with new data being reported. The intent of the
workshopand this proceedings is to provide a continuing impetus for an understanding and resolution of these problems.
Author
TurbomachineryRotor Dynamics; Urbulent Flow; Magnetic Bearingsyio Phase Flow; Seals (Stoppers); Coafares; Rotary
Stability; Rotors

19970024770Korea Inst. of €ch, Seoul, Korea, Republic of
A Test Apparatus and Peliminary Test Results for Rotordynamic Coefficients of a Swirl-Contlled Hybrid Bearing
Kimm Chang-Ho, Korea Inst. ofeth., Korea, Republic okee, Yong-Bok, Korea Inst. ofdch., Korea, Republic of; Choi, Dong-
Hoon,Hanyang Uniy, Korea, Republic of; Rotordynamiiastability Problems in High-Performancarbomachinery 1996; May
1997,pp. 13-22; In English; Also announced as 19970024768; No Copyrighit; 8ASI; A02, Hardcopy; A03, Microfiche

A swirl-controlled hybrid (hydrostatic and hydrodynamic) bearing has been newly pr@pastabted to determine ftiéss,
damping,and added-mass rotordynamic dménts in addition to statioperating characteristics in comparison to a conventional
hybrid bearing. A new facility for testing the swirl-controlled hybrid bearing is described Wwhigh capability of manipulating
strengthand direction of the swirl inside the bearing clearance. A new swirl-control mechanism is realized by pairing swirl and
anti-swirl orifices to and against rotational direction of the rotor, respectively. The swirl-control mechanism is used to achieve
effectivecontrol of the tangential flow inside the bearing clearance. Preliminary test results show that the swirl-control mechanism
hasa possibility of improving whirl-frequency ratio as well as has a capability of controlling critical speeds. Hahegerirl-
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controlledbearing may need a great deal dbefin design modification for being considered as a serious candidate for a smart
bearing,especially in the centered position and at high-speed ranges.

Author

Rotor Dynamics; Bearings;ufbulent Vékes; Hydodynamics; Hydsstatics; Rotors; Performancesdts

19970024773Texas A&M Univ, College Station, TX USA
The Acoustic Influence of Cell Depth on the Rotordynamic Characteristics of Smooth-Rotor/Honeycomb-Stator Annular
GasSeals
KleynhansGeoge, Texas A&M Univ, USA; Childs, Dara, 8xas A&M Univ, USA; Rotordynamic Instability Problems in High-
Performanc&urbomachinery 1996; May 199@p. 49-76; In English; Also announced as 19970024768; No Copyrighit; A
CASI; A03, Hardcopy; A03, Microfiche

A two-control-volume model is employed for honeycomb-stator/smooth-rotor seals, with a conventional control-volume
usedfor the through flow and a 'capacitance-accumulatardel for the honeycomb cells. The control volume for the honeycomb
cellsis shown to cause a dramatic reduction in tfec@fe acoustic velocity of the main flp@ropping the lowest acoustic fre
guency into the frequency range of interest for rotordynamics. In these circumstances, the impedance functions for the seals car
not be modeled with conventional (frequency-independent) stiffness, damping, and mass coefficients. More general transform
functionsare required to account for the reaction forces, and the transfer functions calculated here are a lead-lag term for the direct
forcefunction and a lag term for the cross-coupled function. Experimental measurements verify the magnitude and phase trends
of the proposed transfer functions. These first-order functions are simple, compaaadfer functions for magnetic bearings
or foundations. For synchronous response dumbalance, they can be approximated by running-speed-dependaesstédnd
damping codfcients in conventional rotordynamics codes. Correct predictions for stability and transient response will require
moregeneral algorithms, presumably using a state-space format.
Author
Honeycomb Structes; Seals (Stoppers); Rotor Dynamics; Rotors; Stators; PerformaeckicBon

19970024774Boeing North American, IncRocketdyne Diy Canoga Park, CA USA
A Comparison of Experimental Rotordynamic Coefficients and Leakage Characteristics Between Hole-Pattern Gas
Damper Seals and a Honeycomb Seal
Yu, Zeping, Boeing North American, Inc., USA; Childs, Darexds A&M Univ, USA; Rotordynamic Instability Problems in
High-Performance Turbomachinery 1996; May 1997, pp. 77-93; In English; Also announced as 19970024768; No Copyright;
Avail: CASI; A03, Hardcopy; A03, Microfiche

Honeycombannular seals are an attractive design alternative due to their superior static and dynamic performance. However
theirimplementation in industrial practice has been delayed by the following characteristics: (a) manufacturing tinapman be
ciable,and (b) they can seriously damage the shaft if rubbing occurs. to minimize these problems, 'hole-pattern’ gas damper seals,
which areformed by simply drilling holes into an annular smooth seal, were manufactured and tested. The hole-pattern damper
sealstator can be made of high-strength plastic materials which are less likely to damage a shaft during ruteipgrifental
resultspresented demonstrate that, compared to a honeycomb seal, a hole-pattern damper seal with 3.18 mm hole diameters an
a high percentage of hole surface has achieved: (a) an average of 12 percent reduction in leakage rate, and (b) considerably highe
effectivedamping, especially under high speeds and low inlet pressure ratio conditions.
Author
Honeycomb Structures; Seals (Stoppers); Rotor Dynamics; Damping; Structural Analysis; Holes (Mechanics); Leakage;
Manufacturing;Plastics; Rotors

19970024775Demag A.G.Delaval urbomachineryDuisbug, Germany
Dynamic Labyrinth Coefficients From a High-Pressue Full-Scale Est Rig Using Magnetic Bearings
Wagner,Norbert G., Demag A.G., Germany; Stéflaus, Demag A.G., Germany; Rotordynamic Instability Problems in High-
Performanc@urbomachinery 1996; May 1997, pp. 98t1In English; Also announced as 19970024768; Original contains color
illustrations;No Copyright; Avail: CASI; A03, Hardcopy; A03, Microfiche

A safe rotor dynamic design for high pressure centrifugal compressors requires precise knowledge of the dynamic labyrinth
coefficients.Theobjective of the test rig design and operation is to simulate original high-pressure compressor conditions in every
aspects well as possible. A key technology for this task is the use of active magnetic bearings. Static and dynamic calibration
of the system is performed immediately before and afieh test run as part of the test cycle. The input/output signals of the mag
neticbearing system are fed into a data acquisition and analysis systeflifoe dhta processing. A new analysis method uses
basicideas from magnetic bearing control thedrige equations of motion are prepared in such a way that the identification of
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the spring and damper cdigfients reduces to a linear curve fit in the frequency domain. A coherence-based filter algorithm im
proves the quality of the results, which are presented in numerical and graphical form. The method is applied to determine the
four coeficients for the centered position as well as the full matrices for arbitrary rotor position. Some typical results visualize
the efect of different geometrical and operational parameters.

Author

CentrifugalCompessors; Magnetic Bearings; Labyrinth; Full ScaksT; Equations of Motion; Rotor Dynamics; Rotors; Dy
namicPressure

19970024776Kobe Univ, Japan
A Study on Dynamic Characteristics of Double Spiral Gooved Seals
Iwatsubo,H., Kobe Univ, Japan; Nishino,.TKobe Univ, Japan; Ishimaru, H., Kokdniv., Japan; Rotordynamic Instability Prob
lems in High-Performance Turbomachinery 1996; May 1997, pp. 113-134; In English; Also announced as 19970024768; No
Copyright; Avail: CASI; A03, Hardcopy; A03, Microfiche

DoubleSpiral Grooved Seals(DSGS) are often used for pumps because of lower leakage and removal of impurities through
the groove path. Thus, it is important to investigate the dynamic characteristics of DSGS. In this study, the fluid force induced
by DSGS is experimentally and theoretically investigated. In the experimental thiidlyid forces induced by DSGS withfeif-
enthelix angles are measured under various conditions such as the pdéfexgnece between inlet and outlet of the seal, preswirl
velocity and the ratio of whirling speed to rotating speed of the.ristdhe theoretical studdifferent models are considered for
staticand dynamic analysis. In the static analysis, a three-layer bulk flow in which the flow iniD8i8ied into two groove
flows and a clearance flow is introduced. The results of the static analysis are used for the dynamic analysis. In the dynamic analy
sis,however DSGS is looked upon as a circumferential grooved seal with grooves on botim&iatorAt that time, the gov
erning equations are derived using continuity and momentum equations. These equations are solved numerically by using the
perturbatiormethod. The results show that the calculated tangential forces are in good agreement with the experimental ones but
theradial forces domn’agree as well.
Author
Turbomachinery; Dynamic Characteristics; Seals (Stoppers); Pumps; Grooves; Continuity Equation; Momentum Theory; Ro-
tors; Design Analysis; Leakage

19970024777Technische Uniy Munich, Germany
Experimental Rotordynamic Coefficients of Short Labyrinth Gas Seals
Kwanka,K., Technische Uniy Germany; Magel, M.,dchnischaJniv., Germany; Rotordynamic Instability Problems in High-
Performancdurbomachinery 1996; May 1997, pp. 135-144; In English; Also announced as 199700%d T&ghyright; Aail:
CASI; A02, Hardcopy; A03, Microfiche

In the design stage, the fluid-induced forces in labyrinth seals must be prediattlg to avoid unstable vibrations of turbo
machineryFor a validation of the used numerical codes, a comparison of the calculated with the measured dyfiareitsoef
is required. In addition, damping cdiefents are necessary to realistically predict the destabilizfiegteffor certain seaknd
howthis can be modified. For shdabyrinth gas seals only few measured data are availafiteaWew recently presented identi
fication procedure this lack of experimental data is reduced. The measured dynaficiecteshow the expected strong, depen
dency on the entry swirl and the pressure ratio. For all seal geometries and test parameters presented theloegsaspesupled
stiffnessincreases almost linearly along with the entry sv@r.the other hand the direct damping tends to be irrediiarinflu-
enceof the seal on the stability is clearlyfdifent when the damping is considered, too.
Author
TurbomachinerylLabyrinth Seals; Leakag®&otor Dynamics; Rotors;ibtation; Dynamic Stability; Dynamic Structural Analy
sis; Mbration Damping

19970024778Texas A&M Univ, College Station, TX USA
Upstream Swirl Effects on the Flow Inside a Labyrinth Seal
Morrison,Gerald L., Bxas A&M Univ, USA; Johnson, Mark CTexas A&M Univ, USA; Rotordynamic Instability Problems
in High-Performance drbomachinery 1996; May 1997, pp. 145-160; In English; Also announced as 19970024768; Original con
tainscolor illustrations; No Copyright; vail: CASI; A03, Hardcopy; A03, Microfiche

Theflow field inside a seven cavity tooth on rotor labyrinth seal was meassirgla 3D laser Doppler anemometer system.
The seal was operated at a Reynolds number of 24,000 aydoa fumber of 6,600 using water as the worklogl. Swirl vanes
wereplaced upstream of the seal to produce positive, negative, and no preswirl. It was found that the axial and radial velocities
wereminimally efected. The tangential velocjtiyoth in the clearance region and the seal cavities on thewet@ greatly altered

21



by the preswirl. By applying negatiy@eswirl, the tangential velocity was suppressed, even in the seventh Thgityrbulence
levelsdecreased as the preswirl varied from negative to positive.

Author

Labyrinth Seals; Grbomachinery; Tirbulence; Fluid Flow; Rotors; Secondary Flow; Leakage

19970024779New South Vdles Univ, Sydney Australia
Effects of Misalignment on the Stability and Inbalance Response of Statically Indeterminate Rotating Machinery
Feng,N. S., New South \les Univ, Australia; Hahn, E. J., New Soutral&s Univ, Australia; Rotordynamic Instability Prob
lemsin High-Performance drbomachinery 1996; May 1997, pp. 163-175; In Englidhp announced as 19970024768; Spon
soredin part by Pacific Power (Northern Region).; No Copyrighail CASI; A03, Hardcopy; A03, Microfiche

In statically indeterminate rotor bearings systems, where the rotor is supported by one or more hydrodynamic bearings, the
reactionsat each hydrodynamic bearing, and heitestiffness and damping properties depend not only on the bearing type, the
operatingconditions, and the bearing dimensions but also orethtive misalignment between the journal and the bearing hous
ing. This misalignment has a significant influence on the vibration behaviour of the rotor bearing system, in partiitsiistabH
ity and inbalance response. Additional complications arise if non symmetric bearing types such as elliptic or tilting pad bearings
arepresent. An iterative procedure is outlined which enables the bearing reactions to be determined at any speed, thereby enabling
evenlarge systems such as turbomachirterpe rapidly analysed in conjunction with existing linear rotor bearing vibration-analy
sissoftware. Sample numerical examples show how misalignmentesmihg type can fct the natural frequencies, the stability
thresholdand the inbalance response of such statically indeterminate systems.
Author
Turbomachinery; Journal Bearings; Dynamic Structural Analysis; Linear Vibration; Hydrodynamics; Misalignment; Rotors;
Rotor Dynamics

19970024780Technische Uniy Darmstadt, Germany
Theoretical Identification of the Rotordynamic Coefficients in the ImpellerDiffuser Domain of a Centrifugal Pump
FongangR., Technische Uniy Germany; Colding-Jgensen, J., Colding Consult, Denmark; Nordmann, &hilische Uniy
Germany;Rotordynamic Instability Problems in High-Performancebbmachinery 1996; May 1997, pp. 177-195; In English;
Also announced as 19970024768; No CopyrighgiA CASI; A03, Hardcopy; A03, Microfiche

A fluid model based on the unsteady potential flow theory is developed to investigate the hydrodynamactiogces a
rotatingimpeller caused by the impeHl#uid-diffuser interaction in a centrifugal pump with vaneless or vanéaséif The im
pelleris assumed to have an infinite number of vanes perfectly guiding the flow and its center executes a whirling motion about
the diffuser center. The flow is taken to be 2-dimensional, incompressible, inviscid, and irrotational in the absolute coordinate
system.The hydrodynamic forces are presented sigpeerposition of steady forces due to th&uddr asymmetry and unsteady
forcesdue to the impeller center eccentricitglocity and acceleration. The ftiéss, damping and inerti@eficients are deduced
from the unsteady forces decomposed into radial and tangential components retatverbit described by the impeller center
In comparison with most of the theoretical and experimental results found in the literature, the analysisgigergedd predic
tion. The study of the influence of some parameters on the results in the case of the Yasedadib attests to the qualitative
validity of the model. It appears that, under certain operating conditions, the fluid forces on the impeller have a destédailizing ef
onthe pump rotor
Author
Impellers;Rotor Dynamics; Inviscid Flow; Potential Flow; Rotors; Unsteady Flow; Centrifigathps; Diffusers; Hydrdynam-
ics; Turbulence; Flow Theory; Loads (Fogs)

19970024781Virginia Polytechnic Inst. and State UniBlacksbug, VA USA
Evaluation of AMB Rotor Dr op Stability
Kirk, R. G., \irginia Polytechnic Inst. and State UnMSA; Raju, K. VS., \irginia Polytechnic Inst. and State UniUSA; Ra
mesh K., Virginia Polytechnic Inst. and State UniUSA; Rotordynamic Instability Problems in High-Performanaggb®ma-
chinery 1996; May 1997, pp. 197-208; In English; Also announced as 19970024768; Sponsored in partdinith€&fiter
for Innovative Bchnology and the DressRand Turbo Products Diy No Copyright; Aail: CASI; A03, Hardcopy; A03, Micro
fiche
Theuse of active magnetic bearings (AMB) for turbomachinery has enfayestantial growth during the past decade. The
advantageto manyapplications make this a very attractive solution for potentially low loss &oi@ef support for both radial
andthrust loads. New machinery must be shop tested prior to shipment to the field for installation on-line. One necéssary test
the operation of the emergency drop or overload touchdown bearings. A major concern treated by this paper is the calculation
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of the transient response and contact forces on the radial backup bearings. The calculation technique is reviewed#énd results
transientresponse evaluation of a full-size test rotor will be documented for various levels and distribution of both sigtic and
namicunbalance. Recommendations are also given as to how a rotor should be shop tested to improve the probability of stable
operation on the test stand and in the field operating condition.
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19970024783Texas A&M Univ, College Station, TX USA
Rotordynamic Instability fr om an Anti-Swirl Device
Vance,John, Exas A&M Univ, USA; Handy Steven B., &xas A&M Univ, USA; Rotordynamic Instability Problems in High-
Performanc@urbomachinery 1996; May 1997, pp. 231-245; In English; Also announced as 19970024 tagyyright; Aail:
CASI; A03, Hardcopy; A03, Microfiche

A swirl damper intended for high temperature turbomachinery applications was experimentally investigated for its damping
characteristicsThe results were disappointing in that only a small amount of damping was obtained. Instead, an instability
producedat a speed which exhibitddckward whirl. The rotor rig that was used exhibited backward whirl over a speed range
betweentwo critical speeds. This backward whirl could be prematurely induced by the use of the swirl gas/Alanigiedamper
pressureghe rotor system exhibited an instabilithe exact nature of this instability is not known, howgpessible causes are
presentedThe observations discussed in this paper are also important to those who design swirl brakes or anti-swirl guide vanes
for labyrinth seals. The principles involved are similar in that the flow into a labyrinth seal is turned to swirl anti-rotationally as
it enters the seal, same as the swirl gas damper
Author
Turbomachinery; Damping; Rotor Dynamics; Rotors; Rotation; Labyrinth Seals; Rotary Stability; Design Analysis

19970024784Allied-Signal Corp. Turbochaging SystemsTorrance, CA USA
Turbocharger Rotordynamic Instability and Control
SahaySunil N., Allied-Signal Corp., USA; LaRue, GerAdlied-Signal Corp., USA; Rotordynamic Instability Problems in High-
Performanc@urbomachinery 1996; May 1997, pp. 247-257; In English; Also announced as 19970024 t&&yyright; Aail:
CASI; A03, Hardcopy; A03, Microfiche

Turbochargersperate over a wide range of speed and lubricating oil inlet conditions. The speed varies between zero to as
highas 230,000 rpm, and the ailet pressure and temperatures range from 15 to 75 psi, and O to[25® 6 aerodynamic and
heattransfer considerations, a great majority of turbagpéyar for automotive application use a 'double overhung’ fio¢aring
configuration with radial flow wheels. Typically, these turbochargers use 'fully floating’ (free to rotate), plain cylindrical bore
bearingswhich are subject to various subsynchronous instabilities,asioll whirl and resonant whip. Experience shows that
turbochargersan run satisfactorily with limited amount of bearing instabilifgrovided the whirl orbit does not exceed a certain
percentagef the bearing clearance space. Accurate analytiealiction of bearing instability onset and whirl orbit magnitude
is very difficult at the present time due to the nonlinearity and complexity involved. The well-known solutions for controlling oil
film instability such as non cylindrical bore, tilting pad, and ball bearings are NOT very attractive due to high manufacturing cost.
However,the use of asemi floating’ bearing (free to rotate but constrained from rotation) with a plain cylindrical boreferan of
acost efective solution. Compared to fully floating bearings, the unstable whirl orbit can be reduced by more than 35%. The future
work at the authds company involves the use of a BearimgtTRig to better understand the nature of these instabilities, and to
experimentallyobtain the bearing characteristics for use in a Rotordynamics computer program.
Author
Turbocompessors; Rotor Dynamics; Rotary Stability; Design Analysis; Ball Bearings; Rotatiobpmachinery; Rotors

19970024785Technische Uniy Vienna, Austria
State Space Adaptive Conwl for a Lumped Mass Rotor Excited by Nonconservative Qryss-Coupling Foces
Wurmsdobler, P., 8chnische Uniy Austria; Jorgl, H. P.,&chnische Uniy Austria; Springer, H., Technische Univ., Austria;
Rotordynamic Instability Problems in High-Performance Turbomachinery 1996; May 1997, pp. 259-267; In English; Also
announceas 19970024768; No Copyrightydil: CASI; A02, Hardcopy; A03, Microfiche

An adaptive pole-assignment controller is presented in conjunction with a state space model identificatiantfoe mag
neticbearing system, consisting of a single mass suspended in an active magnetic bearinigyexaitednservative cross-cou
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pling forces. Simulation results show the success of this algorithm for parameter changes in closed loop operation with system
noise but without set point changes.

Author

MagneticBearings;Nonconservative Foes; Rotors; Adaptive Coml, Feedback Contl; Rotary Stability; Vbration Damp

ing; Rotor Dynamics

19970024786Far East Levingston Shipbuilding Lt&ingapore
Nonlinear Response of Rotor to Stator Rubs
Wei, Yang, Far East Levingston Shipbuilding Ltd., Singapoasgl Xikuna, Far East Levingston Shipbuilding Ltd., Singapore;
Hogat,Stanley Far East Levingston Shipbuilding Ltd., Singapore; Rotordynamic Instability Problems in High-Perfofimance
bomachinery 1996; May 1997, pp. 269-278; In English; Also announced as 19970024768; No Copyright; Avail: CASI; A02,
Hardcopy;A03, Microfiche

Rubinteraction that happens between rotor and stator of rotating machinery induces complex nonlinearpligradioena.
In general, the transient contact and rub between rotor and stator influence on the operating conditions of rotating machinery in
following aspects: (A) The contact forces induced by rotor/stator rubs increased the syBtess shif other words, it is equiva
lent to introducing a support to the machine system. (B) The advent of contact presents impact to the system and brings abou
severdransient and nonlinear characteristics. (C) The tangent friction force due to the relativebeivtizen the rotor and stator
in contact may cause the reverse whirl motion of the rotor and severe friction whith #fe normal stress conditions and causes
local thermal distortion of the roto(D) The contact introduces the couplinfgef which feeds impact force back to the system
andcomplicates the operating conditions of rotating machinery furfthervibration induced by rotor/stator ruiess been studied
by many scholarsSome results are obtained by experiments, engineering experiences and theoretical analysis . Recent study re
latedthe complex vibration regimes to the chaotic behaviors of nonlinear system. It is stated that, in case of partial lateral rubs,
for instance, the 1/2x sub-harmonic component relative to the rotating frequency of the rotor is observed in the vibration spectra
of the rotor And, with the increase of the rotating frequency of the rib@idenominator of the fractional sub-harmonic spectral
componentss changing depending on the ratio of rotafiregiuency versus the first natural frequency of the rdtee spectra
of the rub vibration are alsofatted by the severity of rubs. Especially in full annular rub case, the 2x of rotating frequeney super
harmoniccomponent is observed. A theoretical dynamic parametric excitation vibration model and some other models are pro
posed which facilitated the research on the rub interactions. In most of these researches the impact and friction forces inducec
by the contact are represented by additiondhstifs and damping cdieient variations in diierent rub cases which reflectte
characteristicef the rub forces. But the impact force feedback mechanism has not been prasiaieatly. In this paperthe
authorproposed a new model of the rotor stator rubs derived from classical mechanical theomakdsche feedback of the
impact forces into consideration. The response characteristics of rubs in different rub severity at different speed are presented
basedn asimple rotor/stator system. Some experimental results are presented also in comparison with the numerical simulations.
Author
NonlinearSystems; Rotors; Statorsip¥ation; Dynamic Models; Rotary Stability; Rotor Dynamics; Friction

19970024854lInstitute for Computer Applications in Science and EnginegHiagnpton, YA USA
Interaction of Sound from Supersonic Jets with Nearby Structues Final Report
FennoC. C., J, National Academy of Sciences - National Research Council, USA; Bayliss, A., NorthwestefiJSAiyMaes
trello, L., NASA LangleyResearch CentedSA; Jun. 1997; 30p; In English; 35th; AIAA Aerospace Sciences, 1997, Reno, NV
USA
Contract(s)/Grant(sNAS1-19480; ROP 505-90-52-01
ReportNo.(s): NASA-CR-201708; NAS 1.26:201708; ICASE-97-31; No Copyrigh&ilACASI; A03, Hardcopy; A01, Micro
fiche

A model of sound generatedan ideally expanded supersonic (Mach 2) jet is solved numeriailyconfigurations are
considered: (1) a free jet and (2) an installed jet with a nearby array of flexible aircraft type panels. In the later case the panels
vibratein response to loading by sound from the jet and the full coupling between the panels ard tumgidered, accounting
for panel response and radiation. The long time behavior of the jet is considered. Results for near field and far field disturbance,
the far field pressure and the vibration of and radiation from the panels are presented. Panel response crucially depends on th
locationof the panels. Panels located upstream of the Mach cone are subject to a low level, nearly continuous spectral excitation
andconsequently exhibit a lolevel, relatively continuous spectral response. In contrast, panels located within the Mach cone
aresubject to a significant loading due to the intense Mach wave radiation of sound andadzlgjejtrelatively peaked spectral
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response centered around the peak frequency of sound radiation. The panels radiate in a similar fashion to the sound in the jet
in particular exhibiting a relatively peaked spectral response at approximately the Mach angle from the bounding wall.
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19970025045Wright Lab, Flight Dynamics Directorat@\Vright-Patterson AFB, OH USA
Computations of Supersonic Vdrtical Flows Around Ogive-Cylinders Using Central and Upwind Diffeiences Final Re-
port, 1 Jul. 1994 - 1 Mar1996
Josyula, Eswairight Lab., USA; Mar1997; 52p; In English
Contract(s)/Grant(s): AF Proj. 2307
Report No.(s): AD-A323843; WL-TR-96-3061; No Copyrightjafl: CASI; A04, Hardcopy; AO1, Microfiche

This work is part of a cooperative research, development, test and evaluation program that brings scientists and engineers
from various English-speaking countries together for collaborative studies to improve technology to solve technical problems.
Thecurrent TTCP work project WTP-2 KT2-12, 'Application of CFD to the prediction of Missile Bodgices’ focuses on
the ability of the three-dimensional Navi€tokes equations to predict flowfields about Highgth-to-diameter bo dies at moder
ateangles of attack8 deg less than a less than 14 deg) for supersonic Mach numbers. This report documents this@ufiaa
tional results for the five test cas@die five test cases are as follows. Mach 1.45 at a = 14 deg, Mach 1.8 at a = 14 deg, Mach 2.5
ata = 14 deg, Mach 3.5 at a = 8 deg, and Mach 3.5 at adled.4The experimental body is 13 diameters long with the diameter
of the cylindrical afterbody of 3.7 inches. Laminar and turbulent computations are shown with comparisons to experimental data.
The experimental validation data was providgdthe Defence Research Agency (UK). The computations were performed with
anexisting NavierStokes code FDL3DI developed in theigtt Laboratory The surfac@ressure and pitot pressure predictions
matchedwith the experimental data reasonably well. The k-e turbulerozkel was found to be highly dissipative for capturing
vortical flows. Local grid refinement was considered to be an important aspect of capturing the vortical flows accurately
DTIC
Computational Fluid Dynamics; Supersonic Flow; Aerodynamic Configurations; Navier-Stokes Equation; Laminar Flow;
BoundaryLayer Flow; Thee Dimensional Flow; Missile Bodies; Ogivesyulence Models;drbulence; Afterbodies
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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.

19970023749Naval Facilities Engineering Service Centort Hueneme, CA USA
Advanced Fuel Hydrocarbon Remediation National €st Location: Biopile Remediation
Heath, Jdf Lory, Ernie; Mar 1997; 4p; In English
Report No.(s): AD-A323445; NFESC-TDS-2018-EMRév; No Copyright; Aail: CASI; A01, Hardcopy; A01, Microfiche

Biopile remediation is an environmentdéanup t echnology that uses naturally occurring microbes such as bacteria and fungi
to destroy oganic contaminants in soil. Certain species of bacteria are able to congamie pollutants as a food source, thus
detoxifyingthe pollutants. Biopile remediation idegftive in treating soils contaminated with petroleum hydrocarbons such as
gasolinegrease, jet fuels, diesel fuels, and motorTile microbes 'appetite’ is enchanced by blowing air through the contami
natedsoil pile to provide oxygen and adding fertilizer to provide additional solid nutrients.
DTIC
Jet Engine Fuels; Diesel Fuels

19970023761Corps of Engineerd/icksbug, MS USA
AdvancedFuel Hydrocarbon Remediation National Est Location: Biocell Teatment of Petoleum Contaminated SOlls
Heath,Jef, Corps of Engineers, USA; Larfrnie, Corps of Engineers, USA; MAa897; 4p; In English
Report No.(s): AD-A323444; TDS-2017-ENRev; No Copyright; Aail: CASI; A01, Hardcopy; AO1, Microfiche

Many military installations face the problem of disposing of small quantities of petroleum hydrocarbon contaminated soils.
Biocellsare engineered systems that use naturally occurring microbes to degrade fuels and oils intmsithpleardous, and
nontoxic compounds. Biocells are able to treat soils contaminated with petroleum based fuels and lubricants, including diesel,
jet fuel, andlubricating and hydraulic oils. The microbes use the contaminants as a food source and thus destroy them. by carefully

25



monitoringand controlling aieand moisture levels, degradation rates can be increased and total treatment time reduced over natu
ral systems.

DTIC
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LIFE SCIENCES

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

19970023806Defence and Civil Inst. of Environmental Medici®wnsview Ontario Canada
Defence and Civil Institute of Environmental Medicine and Air Transport Group Human Study of CC-130 Operations
Final Report
Banks,R. D., Defence and Civil Inst. of Environmental Medicine, Canada; H&dy., Defence and Civil Inst. &nvironmental
Medicine,Canada; Frasew. D., Defence and Civil Inst. of Environmental Medicine, Canada; Thompson, M. M., Defence and
Civil Inst. of Environmental Medicine, Canada; Jamieson, D., Defence and Civil Inst. of Environmental Medicine, Canada;
Wright, H., Defence and Civil Inst. of Environmental Medicine, Canada; GeBgefence and Civil Inst. of Environmentdedi-
cine,Canada; Meek, I. M., Defence and Civil Inst. of Environmeliadlicine, Canada,; Latullppe, J., Defence and Civil Inst. of
EnvironmentaMedicine, Canada; Davis, B., Deferaed Civil Inst. of Environmental Medicine, Canada; Cole, M., Defence and
Civil Inst. of Environmental Medicine, Canada; N&996; 91p; In English
Report No.(s): AD-A323536; DCIEM-96-R-66; No Copyrighzall: CASI; A05, Hardcopy; A01, Microfiche

The Defence and Civil Institute of Environmental Medicine (DCIEM} Air Transport Group (AG) were tasked to conduct
ajoint study of humarfactors concerning the CC-130 Hercules aircraft. The aim of the study was to establish human factors issues
relevant to air accidents, and to recommend preventative measures. The study was organized around two working groups: the
CrewBehaviour Assessment Group (CBAG) and the Flight Performance Assessment GABp ([Hfe CBAG developed a
methodof measuring the ability of the crew to coordinate their activitigsieftly and manage their workload. TheAtR devel
oped a method of measuring the accuracy and consistency of simulator flight along an aircraft flight path. Data to support the
developmenbf both methods were obtained from a simulator stu®380ATG crews. The results defined the characteristics of
high proficiency Aircraft Commanders (ACs) and those of less proficient ACs. Less proficient ACs seemed to focus primarily
uponsystems-related, procedural cross-checking and rechecking of information, and had more open-loop communication which
supportghe contention that these individualere becoming task overloaded. The results suggest that a proportib@ aféws
areadversely overloaded by the occurrence of unexpected flight events and certain system failures. Since behaviour can be in
fluencedby training,this study recommends a review and modification of the current CC-130 training program, including Aircrew
Coordination Taining (ACT).
DTIC
C-130 Aircraft; Human Factors Engineering; Flight Paths; Flighte@ss; Flight Characteristics

19970023849Army Safety Centef~ort RuckerAL USA
Flightfax; Spatial Disorientation, Volume 25
Apr. 1997; 12p; In English
Report No.(s): AD-A323538; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

Basicto any discussion of spatial-disorientation controls is recognizing that there are two types of SD. The chalgrege of T
1SD is to find a way to apply controls (the appropriate course of action) when you are unaware that you are in an SD situation.
The challenge of Type 2 SD is to apply the rigbitrols to the specific SD situation. Identifying appropriate controls for both
typesof SD was an issue at last falllri-Service Spatial Disorientation in Rotaryiy Operations Conference held at Fort Rucker
This conference producembntrol proposals in four major categories: (1) education, (2) training, (3) research, and (4) equipment.
Whatfollows is a discussion of these proposals, modified slightly to include input fronvitittoA Leaders’ Taining Conference
andthe Aviation Brigade Safety Giter Conference held in January 1997 and input from standardization pilots and human factors
expertsat Fort Rucker
DTIC
Human Factors Engineering; Flight Safety; émaft Safety
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19970023893National Aerospace Lablokyo, Japan
In-Flight Measurement of Eye Scanning Characteristics of Helicopter Pilots
KawaharaH., National Aerospace Lab., Japan; Funahiki, K., National Aerospace Lab., Japaimo\K., National Aerospace
Lab.,Japan; &naka, K., National Aerospace Lab., Japaataiabe, A., National Aerospace Lab., Japan; Oct. 1996; 14p; lh Japa
nese;Portions of this document are not fully legible
Report No.(s): PB97-151138; NAL/TR-1310; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Attemptsto study the control behavior of helicopter pilots have been conducted with the aim of providing fundamental infor
mationfor future cockpit design, establishing procedures and training. A series of in-flight measurements of human visual scan
ning behavior during various flight phases were carried out: (1) hovering, (2) level light, (3) coordinated turning, and (4) approach
andlanding. A total of 12 pilots participated in the experiment, each of whom performed 15 repetitions.
NTIS
Human Behavior; In-Flight Monitoring; Pilot Performance; Eye Movements; Helicopters

19970024829Civil Aeromedical Inst.Human Factors Research Labklahoma CityOK USA
Effects of Simulated General Aiation Altitude Hypoxia on Smokers and NonsmokersFinal Report
Nesthus,Thomas E., Civil Aeromedical Inst., USA; Garngobert B Civil Aeromedical Inst., USA; Mills, Scott H., Civl\ero-
medicallnst., USA; Wse, Robert A., OMNI Corp., USA; Mat997; 63p; In English
Report No.(s): AD-A323899; DOTAA/AM-97/7; No Copyright; Avail: CASI; A04, Hardcopy; AO1, Microfiche

Generalaviation pilots are permitted to fly without the use of supplemental oxygen up to an altitude of 12,500 ft. However
hypoxiaoccurs at altitudes under 12,500 ft. Personal lifestyle, physical conditioning, and iliness can interact with hygegta to af
performanceThis study evaluated physiological and cognitive performance of smokers and nonsmokers during sessions of mild
hypoxia.Nine male smokers and 9 nonsmokers performed the Multi-Attritasie Battery (MAB) while breathing oxygen mix
turesthat simulated sea level, 5,000 ft., 8,000 ft., and 12,500 ft. altitude conditions. Four physiological miasscesaneous
partial pressures of oxygen and carbon dioxide (P(tc)O2 and P(tc)CO2), heart rate (HR), and oxyhemoglobin saturation (Sa02),
demonstratedignificant trends acroghe simulated altitude conditions and for some measures, between groups. Results of the
physiological measures obtained, confirmed the study’s targeted levels of hypoxia. Smokers exhibited elevated HR and lower
P(tc)CO2 values, compared with nonsmokers. Elevated HR is consistent with nicotine effects. Reduced P(tc)CO2 values may
indicategreater hyperventilation among the smok&raokers may have experienced a reduction of peripheral vision and their
ability to visually monitor several tasks simultaneously
DTIC
Hypoxia; General Aiation Aircraft; Oxygen; Physiology;obacco; Human Factors Engineering; High Altitude; Flight Siraula
tion; Pilots (Personnel)

19970024853Civil Aeromedical Inst.Oklahoma CityOK USA
Stereochemical Determination of Selegiline Metabolites in Postmortem Biological Specimens
Kupiec, T C., Civil Aeromedical Inst., USA; Chaturvedi, A. K., Civil Aeromedical Inst., USA; Jul. 1997; 14p; In English
Contract(s)/Grant(s): DAM-B-96-TOX-202
Report No.(s): DOT/RA/AM-97/14; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

The Federal Aiation Administrations Toxicology and Accident Research Laboratory determines the presence of drugs, vol
atiles,and primary combustion gases in biological samples from aircraft accident victims and also establishes any medical condi
tion for which the drugs might have been taken. In this study, findings related to an aircraft accident are reported. Along with
biological specimens from the pilot of this fatal accident, two types of tablets found at the accident scene were submitted for analy
sis. These tablets were identified as levodopa and selegiline, commonly prescribed for the treatment of Batiseasa. Sele
giline, a stereospecific compound, is biotransformed into (-)-N-desmethylselegiline, (-)-methamphetamine, and
(-)-amphetamineDuring this process, the chireénter of the parent molecule is ndeafed. The latter two levorotatory metabo
lites cannot be easilglistinguished by routine analysis from their dextrorotary isomers, which are controlled substances. There
fore, it was prudent to diérentiate these isomers to prove or disprove the controlled substance categorization. Initial immunoassay
drugscreenings revealed the presence of amphetamine class drugs (867 ng/ml) and amphetamine/methamphetgimitle (261
in urine and methamphetamine (46 ng/ml) in blood. The gas chromatography-mass spectrometry (GC/MS) results revealed the
presencef methamphetamine in the concentrations of 76 ng/rlaafd and 685 ng/ml of urine. The level of amphetamine was
52 ng/ml in blood and 320 ng/ml in urineo Tetermine the stereospecificity of these amines, the isolated amines from the biosam
pleswere derivatized by a stereospecific agent, (S)-(-)-N- (trifluoroacetyl)prolyl chloride, and characte@z&€hyS method
to be levorotatoryThe 2.14 ratio of (-)-methamphetamine to (-)-amphetamine concentrations in the urine was consistent with a
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selegilinestudy in the recent literature. The stereospecific anaipsignjuction with the history of the pilot being on Parkinson’
medicationssuggests that the source of these amines was selegiline. This conclusion substantiates the importance of the identifi
cationof enantiomers in evaluating and interpreting related analytical results for accident investigations.

Author

Aircraft Accidents; Metabolites; Methamphetamine; Accident Investigation; Gengadilof Aircraft

19970024933Army Aeromedical Research Lakircrew Health and Performance DifFort RuckerAL USA
Spatial Disorientation in US Army Helicopter Accidents: An Update of the 1987-1992 Survey to Include 1993-198al
Report
Braithwaite,Malcolm, Army Aeromedical Research Lab., USA; Groh, Shannon, Army Aeromedical Research Lab., USA; Alva
rez,Eduardo, Army Aeromedical Research Lab., USA;.M887; 29p; In English
Contract(s)/Grant(s): DA Proj. 3M1-62787-A-879
Report No.(s): AD-A323898; USAARL-97-13; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

This report updates the survey of U.S. Army helicopter accidents (1987-92) to include fiscal years 1993 through 1995. Those
accidentsn which spatial disorientation (SD) was considered to have played a major role were identified and cortipesed to
in which SD played no part. In addition, an attempt was made to identify the faetonsl each SD accident together with peten
tial solutions. of the 970 accidents now on the database, 30% were considered to have had SD as a major or contributory factor
of particular note is the increased incidence of SD during helicopter operations durirgjdegHtight. SD remains a n important
sourceof attrition of Army helicopter operations, costing an average ofdiBi®n and 14 lives each yedrhe contribution of
SD accidents to the overall accident rate is not getting smaherincrease in risk associated with the use of night vision devices
whencompared to day flying is of particular concern. Recommendations are made in the following four areas: (1) education, (2)
training, (3) research, and (4) equipment. In addition, control factors are discussed both on an individual, U &d\msgrvice
basis.
DTIC
Aircraft Accidents; Helicopters; Disorientation; Physiological Effectschaft Maneuvers
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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.

19970023711Massachusetts Inst. oédh, International Center for AirrainsportationCambridge, MA USA
Existing and Required Modeling Capabilities for Evaluating ATM Systems and ConceptsFinal Report
Odoni,Amedeo R., Massachusetts Inst. tfi., USA; Bowman, Jerempassachusetts Inst. oédh., USA; Delahaye, Daniel,
Massachusetts Inst. @éch.,USA; Deyst, John J., Massachusetts Inst.ewhl, USA; Feron, Eric, Massachusetts Inst.eaftr,
USA; Hansman, R. John, Massachusetts InsteohT USA; Khan, Kashif, Massachusetts Inst.afhl, USA; KucharJames
K., Massachusetts Inst. ®éch., USA; Pujet, Nicolas, Massachusetts InsteghT, USA; Simpson, Robert.\Wassachusetts
Inst. of Tech., USA; Mar1997; 169p; In English
Contract(s)/Grant(s): NAG2-997
Report No.(s): NASA-CR-204978; NAS 1.26:204978; No CopyrighigiACASI; A08, Hardcopy; A02, Microfiche

ATM systems throughout the world are entering a period of major transition and change. The combination of impertant tech
nological developments and of the globalization of the air transportation industry has necessitated a reexamination of some of the
fundamentapremises of existing Airraffic Management (AM) concepts. New ATM concepts have to be examined, concepts
thatmay place more emphasis on: strategiditraianagement; planning and control; partial decentralization of decision-making;
andadded reliance on the aircraft to carry stategic AM plans, with ground controllers confined primarily to a monitoring
andsupervisory role. 'Free Flight' is a case in point. In otdestudy evaluate and validate such new concepts, Td sommuni
ty will have to rely heavily on models and comptltesed tools/utilities, covering a wide range of issues and metrics related to
safety, capacity and efficiency. The state of the art in such modeling support is adequate in some respects,daficoberrly
in others.lt is the objective of this study to assist in: (1) assessing the strengths and weaknesses of existing fast-time models and
toolsfor the study of AM systems and concepts and (2) identifying and prioritizing the requirements for the development of addi
tional modeling capabilities in the near future. A three-stage process has been followed to this purpose: 1. Through the analysis
of two case studies involving futurd M system scenarios, as well as through expert assessment, modeling capabilities and sup
portingtools needed for testing and validating futuidvAsystems and concepts were identified and descrihdgkisting fast-
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time ATM models and support tools were reviewed and assessed with regard to the degree to which they offer the capabilities
identifiedunder Step 1. 3. The findings of 1 and 2 were combined to draw conclusions about (1) the best capabilities currently
existing,(2) the types of concept testing and validation that can be carried out relidtbuch existing capabilities and (3) the
currentlyunavailable modeling capabilities that should receive high priority forteearresearch and development. It should

be emphasized that the study is concerned only witltldes of 'fast time’ analytical and simulation models. 'Real time’ models,
thattypically involve humans-in-the-looppmprise another extensive class which is not addressed in this report. Haohever
relationshipbetween some of the fast-timeodels reviewed and a few well-known real-time models is identified in several parts

of this report and the potential benefits from the combined use of these two classes of models-a very important subject-are dis
cussed in chapters 4 and 7.

Author

Air Traffic Contol; Air Transportation; Computer Networks; Management Planning; Evaluation

19970023792Air Force Inst. of €ch, School of Engineeringh\right-Patterson AFB, OH USA
An Approach to Evaluate Softwae Effectiveness
Schalick, Tmothy J., Air Force Inst. ofdch., USA; Dec. 1996; 205p; In English
Report No.(s): AD-A323339; AFIT/GCS/ENG/96D-24; No Copyrightaik CASI; A10, Hardcopy; A03, Microfiche

TheAir Force Operationalékt and Evaluation Center (AFOTEC) is tasked with the evaluation of operatiectivehess
of new systems for the Air Force. Currentlye software analysis team within AFOTEC has no methodology to directly address
the effectiveness of the software portion of these new systems. This redeastbps a working definition for softwardesgtive-
nessthen outlines an approach to evaluate softwdeetdfeness-- th&oftware Efectiveness flaceability Approach (SEN).
Effectivenesss defined as the degree to which the software requirements are satisfiedhemdfore application-independent.
With SETA, requirements satisfaction is measured by the 'degree of traceability’ throughout the software develfmnént ef
degreeof traceability is determined for specific pairs of software life-cycle phases, such as the traceability from software require
mentsto high-level design and low-level design to code. The degrees of traceability are combined for an overall Seittwaee ef
ness value. It is shown that SETA can be implemented in a simplified database, and basic database operations are described
retrievetraceability information and quantify the softwarefectiveness. SEN is demonstrated using actual software develop
mentdata from a small software component of the avionics subsystem of the C-17, the A Rewest transport aircraft.
DTIC
Computer Pograms; Pogram rification (Computers); SoftwarEngineering; C-17 Adgraft; Avionics

19970023966Air Force Inst. of €ch, School of Engineeringh\right-Patterson AFB, OH USA
Nested Fork-Join Queuing Networks and Their Application to Mobility Airfield Operations Analysis
Willits, Craig J., Air Force Inst. oféich., USA; Mar1997; 191p; In English
Report No.(s): AD-A323251; AFIT/DS/ENS/97-01; No Copyrighva#: CASI; A09, Hardcopy; A02, Microfiche

A single-chain nested fork-join queuing network (FJQN) model of molilifield ground processing is proposed. In order
to analyze the queuing network model, advances on two fronts are made. First, a general technique for decomposing nested FJQN
with probabilistic forks is proposed, which consists of incorporating feedback loops into the embedded Marlaftlodayn
chronizationstation, therusing Maries Method to decompose the network. Numerical studies show this strategy flechieesf
with less than two percent relative error in the approximate performance measures in most realistic cases. Toatsiadith
is the identification of a quick, Bfient method for solvindor the stationary probabilities of the A(n)/Ck/r/N queue. Unprecondi
tionedConjugate Gradient Squared is shown to be the method of chaleedontext of decomposition using Masi®lethod,
thusbroadening the class of networks where the method is of practical use. The mobility airfield model is analyzed using the strate
giesdescribed above, and accurate approximations of airfield performance measuiesined in a fraction of the time needed
for a simulation studyThe proposed airfielchodeling approach is especialljestive for quick-look studies and sensitivity anal
ysis.
DTIC
MathematicalModels; Queueing Theory; Markovd®esses; Aaraft Maintenance; Rybability Distribution Functions; Markov
Chains;Conjugate Gradient Method; Airports

19970025024Air Force Inst. of €ch, School of Engineeringhright-Patterson AFB, OH USA

Analysis of a Methodology for Linear Plogramming Optimality Analysis

Jeong, Chanseok, Air Force Inst. @&ch., USA; Mar1997; 143p; In English

Report No.(s): AD-A324045; AFFIT/GOR/ENS/97J-01; No Copyrightaii CASI; A07, Hardcopy; A02, Microfiche
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Themethodology of Johnson, Ban&toore, and Grant can lapplied to lage scale linear programming models. A methedol
ogy for optimality analysis of linear programs was developed to create metamodels using response surface methodology tech-
nigues such as experimental design and least squares regression. A metamodel consists of a simple equation which is able t
predictthe optimal objective function value of a linear program. What is needed is sgmedate application of the techniques
to verify how accurate they are. In the researgah to use the lge scale LP model, ©IRM. | use the 'Hot Start’ idea for the
efficiency of STORM program calculation. The developed metamodels of the farale LP can provid®me useful information
aboutthe relationships between the objective function value and the right-hand-side vector ficidrdsedf the objective func
tion (unit cost vector) by varying the right-hand-side vector and unit cost vector
DTIC
Computer Pograms; Linear Pogramming; C-17 Agraft; C-5 Aircraft; Scale Models; Regssion Analysis
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PHYSICS

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

19970023683Alabama Uniy Materials Processing Labduntsville, AL USA
X-Ray Imaging Study Final Report
OBrien, Susan K., Alabama Unj\JSA; Workman, Gary L., Alabama UniMJUSA,; Jul. 22, 1996; 16p; In English
Contract(s)/Grant(s): NAS8-38609
Report No.(s): NASA-CR-205030; NAS 1.26:205030; No CopyrighgilACASI; A03, Hardcopy; A01, Microfiche

Thespace environment in whithe Space Station Freedom and other space platforms will orbit is truly a hostile environment.
For example, theurrently estimated integral fluence for electrons above 1 Mev at 2000 nautical miles is above 2 x 10(exp 10)
electrons/sq cm/day and the proton integral fluence is above 1 x 10(exp 9) protons/sq cm/day. At the 200 - 400 nautical miles,
whichis more representative of the altitude which will provide the environfoettie Space Station, each of these fluences will
be proportionally less; howevghe data indicates that the radiation environment will obviously havdest eh structuramate
rials exposed to the environment for long durations. Tfexef of this combinednvironment is the issue which needs to be under
stoodfor the long term exposure of structures in space. At the same time, there will be substantial potential for betlisiams
the space platforms and space debris. The current NASA catalogue contains over 4500 objects floating in space which are no
consideregbayloads. This debris can have significafé@s on collision with orbiting spacecraft. In order to better understand
theeffect of these hostile phenomenaspacecraft, several types of studies are being performed to simulate at some lefattthe ef
of the environment. In particular the study of debris clouds produced by hypervelocity impact on the various surfaces anticipated
on the Space Station is very important at this point in time. The nemsdegshe threat of such debris clouds on space structures
is an on-going activityThe Spac®ebrisimpact facility in Building 4612 provides a test facility to monitor the types of damage
producedwith hypervelocity impact. These facilities are used to simulate space environmiectal febm enegetic particles.
Flashradiography or x-ray imaging has traditionally provided such information and as such has been an important toolfor record
ing damage in situ with the event. The proper operation of the system can provide much useful information with respect-to paramet
ric analysis of the hypervelocity experiment. The following report outlines the procedures developed to optimize the operation
of the x-ray imaging system and its operational characteristics.
Author
X Ray Imagery; Hypervelocity Flow; Data Acquisition; Investigation

19970023685McDonnell-Douglas Aerospackong Beach, CA USA
Reactions of Residents to Long-@rm Sonic Boom Noise Envionments Final Report
Fields, James M., We Labs., Inc., USA; Jun. 1997; 170p; In English
Contract(s)/Grant(s): NAS1-201037RP 537-09-21-04
Report No.(s): NASA-CR-201704; NAS 1.26:201704; No CopyrighgilACASI; A08, Hardcopy; A02, Microfiche
A combined social survey ambise measurement program has been completed in 14 communities in two regions of the west
ern USA that have been regularly exposed to sonic booms for many years. A total of 1,573 interviews were completed. Three
aspect®f the sonic booms are most disturbing: being startled, noticing rattles or vibratiobgjragndoncerned about the pessi
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bility of damage from the booms. Sonic boom annoyance is greater than that in a conventional aircraft environment with the same
continuousequivalent noise exposure. The reactions in the two study regifersidiseverity

Author

Sonic Booms; Noise Measment; Continuous Noiseilvation; Surveys

19970024874NASA Lewis Research Centénst. for Computational Mechanics in Propulsi@teveland, OH USA
Numerical Simulation of the Effect of Heating on Supersonic Jet Noise
Hixon, R., NASA Lewis Research Center, USA; Shih, S.-H., NASA Lewis Research Center, USA; Mankbadi, Reda R., Cairo
Univ., Egypt; May 1997; 22p; In English
Contract(s)/Grant(s): NCC3-531TRP 523-36-13
Report No.(s): NASA-CR-202338; NAS 1.26:202338; ICOMP-97-04; E-10717; No Copyright; Avail: CASI; A03, Hardcopy;
A01, Microfiche

The axisymmetric linearized Euler equations are used to simulate noise amplification and radiation from a supersonic jet.
The effect of heating on the noise field of the jet is studied@ndpared to experimental results. Special attention was given to
boundarytreatment, and the resulting solution is stable and nearly free from boundary reflections.
Author
Jet Aircraft Noise; Aepacoustics; Sound Generators; Soundgzrgation; Numerical Analysis; Computerized Simulation

19970024916NASA Lewis Research Centénst. for Computational Mechanics in PropulsiGteveland, OH USA
Effect of Coannular Flow on Linearized Euler Equation Piedictions of Jet Noise
Hixon, R., NASA Lewis Research Center, USA; Shih, S.-H., NASA Lewis Research Center, USA; Mankbadi, Reda R., Cairo
Univ., Egypt; May 1997; 30p; In English
Contract(s)/Grant(s): NCC3-531TRP 523-36-13
Report No.(s): NASA-CR-202339; NAS 1.26:202339; E-10718; ICOMP-97-05; No Copyright; Avail: CASI; A03, Hardcopy;
AO01, Microfiche

An improved version of a previously validated linearized Euler equation solver is used to compute the noise generated by
coannulasupersonic jets. Results for a single supersonic jet are compahedrésults from both a normal velocity profile and
aninverted velocity profile supersonic jet.
Author
Jet Aircraft Noise; Supersonic Jet Flow; Computational Fluid Dynamics; Aeroacoustics; Noise Prediction (Aircraft); Navier-
StokesEquation

19970025021AeroChem Research Labs., Inerinceton, NJ USA
Ejector Noise Suppeession with Auxiliary Jet Injection Final Report
Berman,Charles H., AeroChem Research Labs., Inc., USA; Andersen, Qfto ReroChem Research Labs., Inc., USA; Jun.
1997; 54p; In English
Contract(s)/Grant(s): NAS3-27246TRP 244-02-01
ReportNo.(s): NASA-CR-202305; NAS 1.26:202305; E-10570; No Copyrigh&ilACASI; A04,Hardcopy; A01, Microfiche

An experimentaprogram to reduce aircraft jet turbulence noise investigated the interaction of small auxiliary jets \gith a lar
er main jet. Significant reductions in the far field jet noise were obtained over a range of auxiliary jet pressures and flow rates when
usedin conjunction with an acoustically lined ejectdshile the concept is similar to that of conventional ejector suppressors that
use mechanical mixing devices, the present approach should improve thrust and lead to lower weight and less complex noise sup
pressiorsystems since no hardware needs to be located in the main jeAflaniety of auxiliary jet and ejector configurations
and operating conditions were studied. The best conditions tested produced peak to peak noise reductions radgiod rom 1
dB, dependingon measurement angle, for auxiliary jet mass flows that were 6.6% of the main jet flow with ejectors that were 8
times the main jet diameter in length. Muclgkarreductions in noise were found at the original peak frequencies of the unsup
pressedet over a range of far field measurement angles.
Author
Noise Reduction; Jet Airaft Noise; Injection; Mass Flow;urbulence; Suppssors; Flow ®locity
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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.

19970023593General Accounting @€e, Washington, DC USA
Tactical Aircraft: Restructuring of the Air For ce F-22 Fighter Ppgram
Cooper,David E., General Accounting fife, USA; Murphy Robert D., General Accounting fi@ke, USA; Best, David B., Gen
eral Accounting Ofice, USA; Jun. 1997; 30p; In English
Report No.(s): GAO/NSIAD-97-156; B-276815; No Copyrightafk: CASI; A03, Hardcopy; A01, Microfiche

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, probably the most challenging program in recent times,’
accordingto 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
thathave the objectivef locating and shooting the F-22- and integrated avionics to significantly improve the ipélttiefield
awarenesslThe F-22 program began thagineering and manufacturing development phase of the acquisition process in 1991.
Accordingto the fiscal year 1997 Presidentiudgetthe Air Force planned to develop the F-22 and build nine development air
craft, two nonflying structural test articles, and four preproduction aircraft at a cost of about $17.4 billion. The Air Force planned
to buy 76aircraft during the LRIP phase of the program and 362 aircraft during the full-rate production phase. The total estimated
productioncost was about $48 billion. The Assistant Secretary of the Air Force for Acquisition engaged a Joint Estimate T
(JET)because management reviews of the F-22 program indicated potential cost growth. In February 1997, the Under Secretary
of Defense for Acquisition ande€hnology approved the Air Foregiroposed plan to restructure the F-22 program based on the
resultsof the JETS review JET concluded that the F-22 engineering and manufacturing development program would require addi
tional time and funding to reduce risk before the F-22 enters production. JET estimated that the development cost would increase
by about $1.45 billion. Also, JET concluded that F-22 production cost could grow by about $13 billion (frbitid48 $61
billion) unless dket by various cost avoidance actions, identified as trdltier 2 initiatives. These initiatives are being further
definedby a study team chartered by the Assistant Secretary of the Air Force for Acquisition. That team is scheduled to report
its conclusions in th&all of 1997. W have not reviewed the basis for the revised savings estimates that are now being devised
by the team. W have issued a number of reports concerning the F-22 fighter program.
Author
Product Development; Defenseogram; Aircraft Structues; F-22 Aicraft; Manufacturing; Congessional Reports
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