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The NASA STI Program Office ... in Profile

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

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

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

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

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

NASA Center for AeroSpace Information

800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

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




Introduction

This issue ofAenautical Engineering, A Continuing Bibliography wittdexegNASA SP-7037)
lists 62 reports, articles, and other documents recently announced in the NASA STI Database.

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

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

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

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



SCAN Goes Electronic!

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

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

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

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

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

FREE ! ftp.sti.nasa.gov

gopher.sti.nasa.gov

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

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

Subscribe <desired list> <Your name>

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

Fax: (301) 621-0134

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

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued,

you can still receive these vital announcements through /Vehl

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

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



Table of Contents

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

01 Aeronautics 1

02 Aerodynamics 1

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

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

04  Aircraft Communications and Navigation 3

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

05 Aircraft Design, T esting and Performance 4
Includes aircraft simulation technology.

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

07  Aircraft Propulsion and Power 7

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 9
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 11

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

10 Astronautics 17

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 18
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 19
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 N.A.
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 19
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 21
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics 23
Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

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

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

19 General N.A.

Indexes

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

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



Document Availability

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

and availability and pricing information for cited documents.



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!


http://www.sti.nasa.gov/STI-homepage.html

Document A vailability Information

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

Eligibility and Registration for NASA STI Products and Services

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

E-mail:  help@sti.nasa.gov

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

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

Limited Reproducibility

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

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

NASA Patents and Patent Applications

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

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



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

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

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

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

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

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

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

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

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

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

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



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

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

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

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

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

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

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

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

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

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



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

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

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

Oak Ridge, TN 37830

European Space Agency—

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

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

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

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

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

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

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

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

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

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

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

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

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



NASA CASI Price Code T able

(Effective July 1, 1996)

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

Important Notice

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

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

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

Help Desk at the numbers or addresses below.

Return Policy

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

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

Rev. 6/96



Federal Depository Library Program

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

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

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

Public Collection of NASA Documents

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

Submitting Documents

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

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

800 Elkridge Landing Road

Linthicum Heights, MD 21090-2934.

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

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



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

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

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

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

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

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

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

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

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

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

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

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

Boulder, CO 80309-0184

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

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

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

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

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

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

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

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

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

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

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

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

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

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

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

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

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

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

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

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

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

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

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

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

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

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

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

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

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

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

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

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

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

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

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

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

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

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

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

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

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

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

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

NEBRASKA

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

Lincoln, NE 68588-0410

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

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

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

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

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

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

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

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

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

NEW YORK

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

Albany, NY 12230-0001

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

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL

Walter Royal Davis Library

CB 3912, Reference Dept.

Chapel Hill, NC 27514-8890

(919) 962-1151 Fax: (919) 962—-4451

NORTH DAKOTA

NORTH DAKOTA STATE UNIV. LIB.
Documents

P.O. Box 5599

Fargo, ND 58105-5599

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

UNIV. OF NORTH DAKOTA

Chester Fritz Library

University Station

P.O. Box 9000 — Centennial and
University Avenue

Grand Forks, ND 58202-9000

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

OHIO

STATE LIBRARY OF OHIO
Documents Dept.

65 South Front Street

Columbus, OH 43215-4163

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

OKLAHOMA

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

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

Fax: (405) 525-7804

OKLAHOMA STATE UNIV.

Edmon Low Library

Stillwater, OK 74078-0375

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

OREGON

PORTLAND STATE UNIV.
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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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01
AERONAUTICS

1997000004 5Battelle Memorial Inst.Columbus, OH USA
Development of Repair Processes and Sources for B-52 Aircraft Windows/Windshield&ogress Report, Sep. 1991 - 31
Dec.1995
Olson, Richard J., Battelle Memorial Inst., USA; Feb. 1996; 247p; In English
Contract(s)/Grant(s): FO9603-90-D-2217
Report No.(s): AD-A307204; No Copyrightyail: CASI; A1l, Hardcopy; A03, Microfiche

To assess the viability of using repaired W/WS, some used B-52 W/WS were procured, repaired, and then tested. The repair
costsprovide the data for the cost benefit analysis. The test results provide the technical evaluation datt r€Budts indicate
thatrepaired W/WS are not equal to new WIWS. Many of the repaired W/WS still contain defects that would not pass an OEM
guality assurance inspection. The bird impact test results are quite clear the new W/WS outperform either repaired or unrepaired
W/WS, with one repaired W/WS failing catastrophicallyre direct cost of repaired W/WS is less than half the cost of new W/WS.
Thus, money can be saved by using repaired W/WS. Poor performance of the repaired W/WS in the bird impact tests makes it
difficult to recommend the use of repaired B-52 W/WS. Because the WJWS that were tested chratiretl aircraft and were
notremoved for cause, there is a concern for active B-52 W/WS.
DTIC
B-52 Aircraft; Windshields; WWhdows; Aircraft Maintenance

02
AERODYNAMICS

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

19970001032Aerotech Engineering and Reseaicawrence, KS USA
StochasticModeling of Antisymmetric Buffet Loads on Horizontal Stabilizers in Massively Separated Flows-inal Report
Farokhi, Saeed, Aerotech Engineering and Research, USA; Mauk, Clay S., Aerotech Engineering and Research, USA; Locke,
James E., Aerotech Engineering and Research, USA; Mar. 1996; 78p; In English; Limited Reproducibility: More than 20% of
this document may be faicted by poor print
Contract(s)/Grant(s): DTRS57-94-C-00059
ReportNo.(s):AD-A307698; DOT/RA/AR-95/7; No Copyright; Aail: Issuing Activity (Defense &chnical Information Center
(DTIC)), Microfiche

FederalAviation Regulation (AR) 25 has been revised ¢tearly identify bufet loading as a structural design load. A modem
methodwasdeveloped to model antisymmetric faifdesign loads on horizontal stabilizers with a known probabilityzing
a rigidwind tunnel model. The surface pressure was measured fgeanlamber of test conditions, including the most severe
buffetingenvironment for this type of aircraft: the tail immersed in the massively separatedfth&eving. Modifications to
the Beech King Air 200 one-sixth scale wind tunnel model included the construction of a new horizontal stabilizer instrumented
with 12 miniature pressure transducers. Structural characteristics of the full-scale aircraft were estimated using the Automated
STRucturalOptimization System (ASTROS) program. ASTROS, whiledictly supporting bdét calculations, is written in
aflexible high-level language and thus easily adaptable. Motion-dependent aerodynarfriesgsiiid damping) were computed
usingthe proven doublet lattice method, which is incorporated into ASTROS. Duéditaltids with the data acquisition system,
the current approach was validated withfietipressure power spectral densities from an existing reference. Based on the results,



themethodology is sound. Future work would include more detailed investigations of fifiepieinomenon and integration of
softwareprograms tdouild a multidisciplinary design tool. This would allow aircraft manufacturers to predict the horizontal stabi
lizer antisymmetric buét loads early in the certification program.

DTIC

Certification; Pressue Sensors; Stochasticdtesses; Buffeting; Horizontahil Surfaces; Contl Surfaces; Separatdelow;
Aircraft Design

19970001048National Renewable Erggr Lab, Golden, CO USA
Effects of grit roughness and pitch oscillations on the S814 airfoil
Janiszewska, J. M., Ohio State Univ., USA; Ramsay, R. R., Ohio State Univ., USA; Hoffmann, M. J., Ohio State Univ., USA,
GregorekG. M., Ohio State UniyUSA; Jul. 1996; 153p; In English
Contract(s)/Grant(s): DE-AC36-83CH-10093
Report No.(s): NREL/TP-442-8161; DE96-007946; No Copyright; Avail: Issuing Activity (Department of Energy (DOE)),
Microfiche

Horizontal-axis wind turbine rotors experience unsteady aerodynamics when the rotor is yawed, when rotor blades pass
throughthe support tower wake, and when the wind is gusting. An understanding of this unsteady behavior is necessary to assist
in the design ohew rotor airfoils. The rotors also experience performance degradation due to surface roughness. These surface
irregularitiesare due to the accumulation of insect debris, ice, and/or the aging prooebsuniel studies that examine both
the steady and unsteady behavior of airfoils can help define pertinent flow phenomena, and the resultant data can also be use
to validate analytical computer codes. 8814 airfoil model was tested in The Ohio State University Aeronautical and Astronauti
cal Research Laboratory (OSU/AARL) 3 X 5 subsonic wind tunnel (3 X 5) under steady flow witst@itimary model condi
tionsand pitch oscillations. to study the extent of performance loss due to surface roughness, a leading edge grit roughness patterr
(LEGR)was used to simulate leading edge contamination. After baseline cases were completed, the LEGR was applied for both
steadystate and model pitch oscillation cases. The Reynolds numbers for steady state conditions were 0.75, 1, 1.25 and 1.5 million,
while the angle of attack ranged from -20 degrees to +40 degrees. While the model underwent pitch oscillations, data were
acquiredat Reynolds numbers of 0.75, 1, 1.25, and 1.5 million, at frequesfdde8, 1.2, and 1.8 Hzwio sine wave forcing func
tions(+/-)5.5 degrees an@/-)10 degrees, were used; at mean angles of attack of 8 degrees, 14 degrees, and 20 degrees. For pur
posesherein, any reference to unsteady conditions means the model was in pitch oscillation.
DOE
Airfoils; Performance @&sts; Vihd Turbines; Reynolds Number

19970001126NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research Center, USA; Neuhart, Dan H., Lockheed Engineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
Report No.(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No CopyrigaiA CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristics of 12 planform geometries, a flow visualization investigation was conducted in
the Langley 16- by 24-Inch &ter Tunnel. Concepts studied included flat plate representatiotiamond wings, twin bodies,
doublewings, cutout wing configurations, and serrated forebodies. Hwidace flow patterns were identified by injecting-col
oreddyes from the model surface into the free-stream.fldvese dyes generally were injected so that the localized vortical flow
patternswvere visualized. Photographs were obtained for anglagaufk ranging from 10’ to 50’, and all investigations were con
ducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the formation of strong vortices on
highly swept forebodies can improve poststall lift characteristics; howeeasymmetric bursting of these vortices could pro
ducesubstantial control problems. A wing cutout was founsigaificantly alter the position of the forebody vortex on the wing
by shifting the vortex inboard. Serrated forebodies were founddotiekely generate multiple vortices over the configuration.
Vorticesfrom 65’ swept forebody serrations tended to roll togethbile vortices from 40’ swept serrations were mofeative
in generating additional lift caused by their more independent nature.
Author
WaterTunnel EBsts; Flow Ysualization; Flow Distribution; Fee Flow; Planforms; Wig Profiles; Aepdynamic Configurations



19970001280Swedish National Board for Industrial anechinical DevelopmenStockholm, Sweden
Near wake behaviour of wind turbines
Magnusson, Mikael, Uppsala Unibweden; Mar1996; 27p; In English
Contract(s)/Grant(s): NUTEK-P506226-9
ReportNo.(s): NUTEK-VIND-96-3; MIUU-WE-95-3; DE97-700161; No Copyrightyal: CASI; A03, Hardcopy; A01, Micro
fiche

If wind turbines are to be Ige contributors for engy production, a lgre amount of turbines have to be erected. As the areas
suitable for wind energy production are limited, an optimum use of these areas are needed. For that reason wihdveirbines
to be localised in lgrer or smaller wind farms. Localizing wind turbines in cluster will lead to interference between them, reducing
thewind speed and generating heightened loads on downstream sited turbines. In order to build suitable wind tudzadss, the
haveto be investigated properlifor that reason it is important to get as good understanding of the wake behaviour as possible.
In this report a simple numerical model is used to calculate the near wake of a turbine. The purpose is to study the initial structure
of the wake. A major part of the turbulence in the wake is generated from the shear originated frderenealih air velocity
insideand outside the wake. As the velocity deficit determines the shear generated turbulence, the structgeitaide of the
deficit at the rotor is of importance for the development of the wake. Full-scale measurements in a wind farm consisting of four
turbineshave been performed on the island Gotland, Sweden. For one wind direction the wake at a down wind distance of one
diametercan be measured. Comparisons between model and full-scale measurements are presented invithistpapesists
of four parts. First is a section describing the theory for the numerical model. Next section presents the site for the full-scale mea
surementsin section 3 the numerical results are presented. Finally in section 4 fesulfsill-scale measurements are presented.
DOE
Wind Turbines; Vihdpower Utilization; ihdpoweed Generators; Mathematical Modelsjrbulence; Vihd \&locity

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

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

19970001034Wright Lab, Plans and Programs Directoraféright-Patterson AFB, OH USA
Wright Laboratory Success Stories: A Review of 1994inal Report
Apr. 1996; 163p; In English; Limited Reproducibility: More than 20% of this document majyelotedfby poor print
Report No.(s): AD-A307798; WL-TR-96-6006; No Copyrightjall: Issuing Activity (Defense &chnical InformatiorCenter
(DTIC)), Microfiche

Successtories from 1994/95 that recognize #eeomplishments and combinedbef of Wright Laboratory scientists and
engineers. Stories have been selected from the following categories: TECHNOLOGY TRANSITION -- Technology that has
achieved application on a Department of Defense system in development or operation or that has provided 'quick-reaction’
responséao problems or needs of fieldgamizations; TECHNOLOGY TRANSFER -e€hnology that has transferred from the
laboratoryto theprivate sectqrto include: industryacademia, and state and local governments; TECHNICAL ACHIEVEMENT
-- Major innovative technological advancements thégrafignificant potential for existing and future Air Force systems; and,
PEERRECOGNITION -- External awards or recognition by the scientific communitygs.lar
DTIC
DefenseProgram; echnology fansfer; Government/Industry Relations; Militargchnology; Systems EngineerirRpseach
Facilities; Reseacth Management

19970001142Naval War Coll, Newport, RI USA
GPS Capabilities for the Warfighter Final Report
Dale,Jon C., Naval \AFr Coll., USA; Feb. 12, 1996; 31p; In English; Limited Reproducibility: More than 20% of this document
may be afected by microfiche quality
ReportNo.(s): AD-A307457; No Copyright;\vail: Issuing Activity (Defense @chnical Information Center (DTIC)), Microfiche

The Global Positioning System (GPS) is a space-based worldwide navigation system that has a wide range of military and
civil applications. The vastly increased situational awareness and accurate positioning capabilities provided by this system act
asa force multipliers fotodays smaller militaryIncreased situational awareness, as well as navigation and reconnaissance capa
bilities will support decisions regarding maneuver and application of forces. GPS will be used to guide weapons and vehicles,
supportcombat identification and search and rescue missions, track troops and supplies, and much more. There are limitations
to the system, such as potential signal jamming or enemy use, that must be controlled in order to maintain this valuable asset. GPS



is an extremely useful tool which has the capability to greatly enhance the military’s warfighting ability. The successful com-
mander must understand the capabilities and limitations of GPS technology to effectively utilize it's many applications on the
battlefield.

DTIC

Global Positioning System; Reconnaissance; Navigation
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AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19970000331Advisory Committee on the Civililirotor DevelopmentWashington, DC USA
Civil Tiltr otor Development Advisory Committee. Report to Congess, Wlume 2, Technical SupplementFinal Report
Dec. 1995; 252p; In English
Report No.(s): AD-A306655; No CopyrightyAil: CASI; A12, Hardcopy; A03, Microfiche

Underpublic law (PL102-581), the U.S. Congress directecdSaetary of flansportation to establish a Civilffotor Devel
opmentAdvisory Committee (CTRDAC). The committee was directed to examineosts, technical feasibilitand economic
viability of developing civil tiltrotor (CTR) aircraft. The CTRDAC found that the CTR is technically feasible, that it could be
economicallyviable and operate profitable without government subsidies in heavily traveled corridors, and that it could provide
significant societal benefits. The CTRDAC recommended that a public/private partnership be created to address CTR institu-
tional, infrastructure, and coordination issues; that an integrated aircraft and infrastructure research, developmeemnatra
tion program be conducted over 10 years with $600 million in Government/industry cost sharing; and that work be accelerated
onregulatory and certification issues, including safety and environmental standards and changes in fitecainti@lfsystem.
DTIC
CongressionaReports; Economics;T Rotor Aircraft; Civil Aviation; Air Traffic Contol; Technology Assessment; Costs

19970000332Advisory Committee on the Civililfrotor DevelopmentWashington, DC USA
Civil T iltr otor Development Advisory Committee. Report to Congess, Wlume 1 Final Report
Dec. 1995; 120p; In English
Report No.(s): AD-A306654; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

Underpublic law (PL102-58lI), the U.S. Congress directed the Secretanan$gdortation to establish a Civiltfotor Devet
opmentAdvisory Committee (CTRDAC). The committee was directed to examineosts, technical feasibilitand economic
viability of developing civil tiltrotor (CTR) aircraft. The CTRDAC found that the CTR is technically feasible, that it could be
economicallyviable and operate profitable without government subsidies in heavily traveled corridors, and that it could provide
significant societal benefits. The CTRDAC recommended that a public/private partnership be created to address CTR institu-
tional, infrastructure, and coordination issues; that an integrated aircraft and infrastructure research, developeemnatra
tion program be conducted over 10 years with $600 million in Government/industry cost sharing; and that work be accelerated
onregulatory and certification issues, including safety and environmental standards and changes in fleecamti@fsystem.
DTIC
CongressionaReports; Air Taffic Contol; Civil Aviation; Technology Assessmentamsportation; Economics; Costs

19970000608Defence Research Agendtight Dynamics and Simulation DepBedford, UK
UK Attack Helicopter Flying Qualities: The Role of Piloted Simulation Evaluation in Supporting the Pocurement Deci
sion Making Process
Charlton, M. T, Defence Research AgendyK; Padfield, GD., Defence Research AgentiK; Green, J. T Ministry of De-
fence,UK; Apr. 1996; 20p; In English; Also announced as 19970000594; Copyrigie®/ Asail: CASI; A03, Hardcopy; A04,
Microfiche

Contendergor the UK Army’s Attack Helicopter (AH) competition, were subjected teahhical Assessment during the
periodNovember 1993 to December 1994. The Defence Research Agéiligit Dynamics and Simulation Departmergre
LeadAssessors for the flight control system and handling qualities aspects of the assessments. FDS carried out a pfogram of of
line and piloted simulation activities in support of the handling qualities assessments, using the DRA's HELISIM simulation
model.A piloted simulation evaluatiowas completed using the DRAAdvanced Flight Simulatowhere the objective was to
evaluatethe contenders handling qualities and agility in the context of the AH mission. The paper describetetmmigses
andprocedures used in the tests and discusses the backgroundodi¢h&ilbandling qualities assessment methodolsggne



conclusionsre also drawn regarding thdesftiveness of simulation in supporting defence procurement objectives, and potential
future developments.

Author

Helicopters; Competition; Decision Making

19970000609NASA Ames Research Centdoffett Field, CA USA
The Use of Piloted Simulation for Civil Tiltr otor Integrated Cockpit Design
Decker, William A., NASA Ames Research Center, USA; Simmons, Rickey C., NASA Ames Research Center, USA; Tucker,
GeorgeE., NASA Ames Research CenteiSA; Apr. 1996; 24p; In English; Also announced as 19970000594; Copyrigived/
Avail: CASI; A03, Hardcopy; A04, Microfiche

Ground-basedlight simulators are receivinigcreased use in the design of civil aircraft. In addition to traditional simulation
rolesin support of cockpit control and display design, simulators are now used to develop new flight procedures and to assist in
airportdesign. This is particularly true for the concept of a civil tiltrotor transport. This presentation summarizes recent simulation
activity at NASAs Ames Research Center focused on the design requirementsifdrdtectionof tiltrotor aircraft as economic
verticalflight transports.
Author
\ertical Flight; Flight Simulators; Economics; Display Devices; Cockpitk;Wing Aircraft

19970000610Boeing Defense and Space GrpHplicopters Diy, Philadelphia, R USA
Simulation Applications in V-22 and RAH-66 Design and Development
Sheffield, R. E., Boeing Defense and Space Group, USA, Lalicker, L. E., Boeing Defense and Space Group, WS26;Apr
6p; In English; Also announced as 19970000594; Copyrighit/#d; Avail: CASI; A02, Hardcopy; A04, Microfiche

The Boeing Company Defense & Space Gradplicopters Division, has increasingly applied constructive and virtual simu
lation in support of its aircraft developmental programs which include &2 &@sprey and the RAH-66 Comanche. From their
conceptual phases to present, methodologies and mission simulation capabilities have evolved rapidly due to tremendous
advancesn computingpower by interacting directly with the systems engineering process, simulation has proven to be extremely
valuablein optimizing rotorcraft survivability and missiorfettiveness. At the same time, simulation has proven to bdean ef
tive means of reducing risk and costly flight testing. Recent focus has been on ewvalvsigulation capabilities for participation
in Distributive Interactive Simulation (DIS). These capabilities and their acquired techniques provide potential opportunities to
(1) better apply simulation to increase operational effectiveness of future rotorcraft, and (2) facilitate customer involvement in
thedevelopmental process.
Author
V-22 Aircraft; Computerized Simulation; Rotaryiny Aircraft; System Effectiveness

19970000611Eurocopter Frangéarignane, France
Piloted Simulation in Rotorcraft Design and Development: Euocopter Experience and Futue Trends La Simulation Pilc
teepour la Conception et le Developpement des Appareilgituké Tournantes: LExperience d’Eurocopter et leséhdances
pour le Futur
Rollet, Philippe, Eurocopter France, France; Apr. 1996; 10p; In French; Also announced as 19970000594; Copyright Waived,;
Avail: CASI; A02, Hardcopy; A04, Microfiche

Pilotedsimulation has lgrely been used in EUROCOPTERIevelopments fdahe last 10 years. For the TIGER attack-heli
copter,piloted simulation was extensively used from the very beginning of the development to the prototypes’adglgtther
developmenbf the NH-90 helicopter requires a lot of experimentations on the SPHERE simBliktimd simulations also used
for research related to handling qualities, sasfthe ACT European program, or to Man-Machine-Interfaces (§JMihe imple
mentation of demonstrators, such as the FBW DAUPHIN, as well as the study of the EUROFAR Tilt-Rotor have also largely
involved piloted simulations. A significant experience in testing procedures has been acquired. Environmental and human factors
appeato be of the greatest importance. In the future, evolutions are planned to further enhance the representativity of SPHERE
simulator The emegence of new design standards, such as ADS-33C, leads to envisage new applications of piloted simulation.
Author
Tilt Rotor Aircraft; Rotary Vihg Aircraft; Man Machine Systems; Human Factors Engineering; Military Helicopters



19970000621INASA Ames Research Centdfoffett Field, CA USA
ResearchApplications and Capabilities of the NASA/Army Rotorcraft Air crew Systems Concepts Airborne Laboratory
(RASCAL)
Aiken, Edwin W, NASA Ames Research Cent&ISA; JacobserRobert A., NASA Ames Research CentdSA; Hindson, W-
liam S., NASA Ames Research CenteiSA; Apr. 1996; 14p; In English; Also announced as 19970000594; Copyrigied/
Avail: CASI; A03, Hardcopy; A04, Microfiche

The Rotorcraft Aircrew Systems Concepts Airborne Laboratory (RASCAL) is a UH-60 Black Hawk helicopter that is being
modified by NASA and the US Army for flight systems research. The principal systems that are being installed in the aircraft are
a Helmet-Mounted Display (HMD) and associated imaging systems, and a programmable full-authority Research Flight Control
System(RFCS). In addition, comprehensive instrumentation of both the rigid difdtig helicopter and the rotor system is-pro
vided. This paper describes the design features of this modern rotorcraft in-flight simulation facility and their current state of
developmentA brief description of initial research applications is included.
Author
Rotary Wihg Aircraft; Flight Contol; Flight Crews; Helicopter Design; Helmet Mounted Displays; Flight Simulation

19970000805Research Inst. for Advanced Computer Sciehudfett Field, CA USA
Aerodynamic Shape Optimization of Supersonic Aircraft Configurations via an Adjoint Formulation on Parallel
Computers
ReutherJames, Research Inst. for Advanced Computer Scibi®#;, Alonso, Juan Jose, Princeton UniWSA; Rimlinger Mark
J.,NASA Ames Research Cent&fSA; Jameson, Antonyrinceton Uniy USA; 1996; 22p; In English; 6th; Multidisciplinary
Analysis and Optimization Symposium, Sep. 1996, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA,;
Original contains color illustrations
Contract(s)/Grant(s): NAS2-13721; N00014-92-J-1976; AF-AFOSR-0391-91
Report No.(s): NASA-CR-202390; NAS 1.26:202390; RIACS-TR-96.17; AIAA Paper 96-4045; No Copyright; Avail: CASI;
A03, Hardcopy; A01, Microfiche

This work describes the application of a control theory-based aerodynamic shape optimization method to the problem of
supersoni@ircraft design. The design process is greatly accelerated througgetbéboth control theory and a parallel imple
mentationon distributed memory computers. Contitwdory is employed to derive the adjoinffeliential equations whose selu
tion allows for the evaluation of design gradient information at a fraction of the computational cost required by previous design
methodsThe resulting problem is then implemented on parallel distributed memory architectures using a domain decomposition
approach, an optimized communication schedule, and the MPI (Message Passing Interface) Standard for portability and effi-
ciency. The final result achieves very rapid aerodynamic design based on higher order computational fluid dynamics methods
(CFD).In our earlier studies, the serial implementation of this design method was shownféxteedbr the optimizationf
airfoils, wings, wing-bodies, and complex aircraft configurations using both the potential equation and the Euler equations. In
our most recent papgthe Euler method was extended to treat complete aircraft configurationsesaraultiblock implementa
tion. Furthermore, during the sarnenference, we also presented preliminary results demonstrating that this basic methodology
couldbe ported to distributechemory parallel computing architectures. In this pamarconcern will be to demonstrate that the
combinedpower of these new technologies can be used routinely in an industrial design environment by applying it to the case
studyof the design of typical supersonic transgamfigurations. A particular di€ulty of this test case is posed by the propulsion/
airframeintegration.
Author
Aircraft Configurations; Supersonic Aircraft; Distributed Processing; Parallel Computers; Parallel Processing (Computers);
Aircraft Design; Aeodynamic Configurations

19970000848Boeing Commercial Airplane Cdstructural Damageethnology Seattle, W USA
Investigation of Fuselage Structue Subject to Wdespread Fatigue DamageFinal Report Oct. 1994 - Oct 1995
Gruber, M. L., Boeing Commercial Airplane Co., USA; Mazur, C. J., Boeing Commercial Airplane Co., USA; Wilkins, K. E.,
BoeingCommercial Airplane Co., USA; ¥vden, R. E., Boeing Commercial Airplane Co., USA; Feb. 1996; 244p; In English
Contract(s)/Grant(s): DAD3-94-C-00065
Report No.(s): AD-A307595; D6-81738; DO'HAR/AR-95/47; No Copyright; Aail: CASI; All, Hardcopy; A03, Microfiche

This report documents the results of the 'Investigation of Fuselage Structure Subjédespidad Fatigue Damage’ eon
tract. The primary program objective was to obtain dataigplane fuselage structures subject to Multiple Site Damage (MSD)
in an environment that reflects typical commercial jetliner manufacturing and operating conditions. The program involves three
technicaltasks which include flat panel material characterization testagk(TI), Full-scale fuselage pressure panel testiagk(T



2) and predictions of pressure panel behavior through finite element modelsig3)T InTask 1 six specimens were tested to
characterizehe lot of 2024-T3 clad material used to fabricate the skins foradike 4 pressure test panels. Material static, crack
growthand toughness (Knd R-curves) data were generateasKI2 two generic wide-body curved fuselage panels were fabri
catedand pressure tested. Frame centered cracks in the die lap joint outer skin upper fastener row were grown by pressure cycling
to two frame bays. A panel residual strength test was taken conducted with die skin crack centered on a broken frame. Panel lap
joints were fabricated with and without MSD sawcuts in the fasteners aheadieddlierack to develop the head-to-head compari

son.In Task 3, a detailed finite element model was constructed to analyze the pressure test panels. Predictions were made of the
pressurdest panel strain gage stresses, crack growth life and residual strength. General conclusions from the testing and analysis
weredrawn.

DTIC

Commercial Aircraft; Crack Propagation; Fatigue (Materials); Fuselages; Mathematical Models; Stress Analysis; Aluminum
Alloys; Finite Element Method; Strain Gages

19970001272Department of the Nayyashington, DC USA
Liquid-Blocking Ring Assembly for Surface Drains
Salmond, Charles N., Inventor, Department of the Navy, USA, Long, Cabot R., Inventor, Department of the Navy, USA; Jun.
1996;6p; In English; Supersedes US-Patent-Appl-SN-300241
Patent Info.: Filed 1 Sep. 1994; US-Patent-Appl-SN-300241; US-Patent-5,527,131
Report No.(s): AD-D018076; No Copyrightyail: US Patent andrademark Cffce, Microfiche

A light-weight, liquid-blockingring assembly for a surface drain for preventing a harmful liquid spilled nearby from entering
the drain, which can be quickly and easily installed by a single person, and irmbsitege verification that none of the undesired
liquid has entered the drain. The assembly includes (1) a g@antem having a latching mechanism for attaching and drawing
theassembly towards the drain, (2) a peripheral band which surrounds and isfepadbé drain, and which carries at its bottom
edgea resilient gasket conformable to the surface surroundindr#iire, and (3) an intermediate structure connecting the center
portionand the peripheral band without blocking a clear view of the entire surface surrounding the drain.
DTIC
Drainage; Spilling; Blocking; Rings; Connectors

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.

1997000034 7Department of Engy, Enegy Technology CenteMorgantown, WV USA
Gas turbine combustion instability
RichardsGeoge A., Department of Engy, USA; Lee,Geoge T, Department of Engy, USA, [1996]; 1p; In English; 1996
CentralStates Sectionethnical Meeting of the Combustion Institute, 5-7 May 1996, Saint Louis, MO, USA
Report No.(s): DOE/METC/C-96/7239; CONF-9605160>96-014528; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

Combustioroscillations are a common problem in development of LPM (lean premix) combustors. Unlike difitison
style combustors, LPM combustors are especially susceptible to oscillations because acoustic losses are smaller and operatio
near lean blowoff produces a greater combustion response to disturbances in reactant supply, mixing, etc. In ongoing tests a
METC, five instability mechanisms have been identifiedubscale and commercial scale nozzle tests. Changes to fuel nozzle
geometry showed that it is possible to stabilize combustion by altering the timing of the feedback between acoustic waves and
thevariation in heat release.
DOE
Combustion Chambers; Combustion Stability; Gabihes; Nozzle Geometry

19970000870Wright Lab, Aero Propulsion and Power Directoraterighit Lab.; Air Force Materiel Commandiright-Patter-
sonAFB, OH USA

An Induction Motor Drive Using a Resonant DC Link Inverter Final Report May 1995 - Dec. 1995

Fronista, Gregory L., Vight Lab., USA; Feb. 1996; 73p; In English

Contract(s)/Grant(s): AF Proj.3145



Report No.(s): AD-A307324; WL-TR-96-2048; No Copyrightafl: CASI; A04, Hardcopy; AO1, Microfiche

New initiatives to increase the use of electrical pgwach as the electric vehicle and the More Electric Airplane, have created
aneed for improved motor drives. The use of adjustable speed drives has recently raoedvatention in these applications
becaus@ew circuit topologies and power components have been developed that have enabled improvefieetsy, power
densityand response times. This study reports the design and simulation of an actively clamped resonanteitdinthat will
drive an induction motor based blow@&he objective of this study is to design, build and test a Resonant DC Link (RDCL) inverter
andcompare the performance of a six-step control strategy with a pulse dens ity modulation strategiuistainle speed drive.
Comparisonsire made between a hard switched pulse width modulation converter and an RDCL ifivediestical and experi
mentalpower loss calculations of the RDCL inversge compared and discussed. The performance of constant voltage/frequency
adjustablespeed control is presented.
DTIC
Aircraft Engines; Induction Motors;opology; Inverters

1997000104 1University of Western MichiganDept. of Mechanical and Aeronautical Engineetik@lamazoo, Ml USA

Reynolds-Averaged Navier-Stokes Studies of Low Reynolds Number Effects on the Losses in a Low Pressure Turbine

Final Report

Dorney Daniel J., University of \&&tern Michigan, USA; Sep. 1996,0p; In English

Contract(s)/Grant(s): NAG3-1668TRP 505-62-52

ReportNo.(s): NASA-CR-198534; NAS 1.26:198534; E-10457; No Copyrigh&ilACASI; A06,Hardcopy; A02, Microfiche
Experimental data from jet-engine tests have indicated that unsteady blade-row interaction effects can have a significant

impact on the efficiency of low-pressure turbine stages. Measured turbine efficiencies at takeoff can be as much as two points

higherthan those at cruise conditions. Preliminary studies indicate that Reynolds nuietisrmedy contribute tthe lower effi-

cienciesat cruise conditions. In the current studymerical experiments have been performed to quantify the Reynolds number

dependencef unsteady wake/separation bubble interaction on the performance of a low-pressure turbine.

Author

Turbines;Unsteady Flow; NavieBtokes Equation; &¥es; Tirbine Blades; Reynolds Number; UnsteadyolgnamicsBlade-

VortexInteraction; Rotor Stator Interactions; Bpulsive Efficiency

19970001125Prairie \few Agricultural and Mechanical CallMechanical Engineering DepT. X USA

CFD Study of Turbo-Ramijet Interactions in Hypersonic Airbr eathing Propulsion System Final Report

Chang,Ing, Prairie \few Agricultural and Mechanical Coll., USA; Huntéouis G., Lockheed Martinattical AircraftSystems,

USA; Sep. 1996; 68p; In English; Original contains color illustrations

Contract(s)/Grant(s): NAG3-1500

Report No.(s): NASA-CR-202418; NAS 1.26:202418; No CopyrighigiACASI; A04, Hardcopy; A01, Microfiche
Advancedairbreathing propulsion systems used in Mach 4-6 mission scenarios, usually involve turbo-ramjet configurations.

As the engines transition from turbojet to ramjet, there is an operational envelopehatheeagines operate simultaneoubly

thefirst phase of our stuggn over/under nozzle configuration was analyzed. The two plumes from the turbojet and ramjet interact

at the end of a common 2-D cowl, where they both reach an approXitaakte3.0 condition and then jointly expand to Mach

3.6at the common nozzle exit plane. For the problem analyzed, the turbojet engine operates at a higher nozzle pressure ratio thar

the ramjet, causes the turbojet plume overpowers the ramjet plume, deflecting it approximately 12 degrees downward and in turn

theturbojet plume is deflected 6 degrees upward. In the process, shocks were formed at the deflections and a shear layer formec

atthe confluence of the two jets. This particular case was experimentally tested and the data were used to compare with a computa

tional fluid dynamics (CFD) study using thARC2D code. The CFD results were in good agreement with both static pressure

distributionson the cowl separator and on nozzle walls. The thrusticieetswere also in reasonable agreement. In addition,

inviscid relationships werdeveloped around the confluence point, where the two exhaust jets meet, and these results compared

favorably with the CFD results. In the second phase of our study, a 3-D CFD solution was generated to compare with the 2-D

solution.The major diference between the 2-D and 3-D solutions was the interaction of the shock waves, generated by the plume

interactionspn the sidewall. When a shock wave interacts with a sidewaBided/all boundary layeit is called a glancing shock

sidewallinteraction. These interactions entrain boundaygr flow down the shockline into a vortical flow pattern. The 3-D plots

show the streamlines being entrained down the shockline. The pressure of the flow also decreases slightly as the sidewall is

approached. Other difference between the 2-D and 3-D solutions were a lowering of the nozzle thrust coefficient value from

0.9850(2-D) to 0.9807 (3-D), where the experimental value was 0.9790. In the third phase of qua difehent turbo-ramjet

configuration was analyzed. The confluence of a supersariojetand a subsonic ramjet in the turbine based combined-cycle

(TBCC) propulsion system was studied by a 2-D CFD code. In the analysis, Mariniady turbojet was mixed with the sub



sonic ramjet secondary flow in an ejector mode operation. Reasonable agreements were obtained with the supplied I-D TBCC
solutions.For low downstream backpressure, the Fabri choke condition (Break-Point condition) was dbsbeyedcondary

flow within mixing zone. For sufficient high downstream backpressure, the Fabri choke no longer exist, the ramjet flow was
reducedand the ejector flow became backpressure dependent. Highly non-uniform flow at ejector exit were observed, indicated
thatfor smooth downstream combustion, the mixing of the two streams probably required some physical devices.

Author

Nozzle Thrust Coefficients; Ramjet Engines; Turbojet Engines; Flow Distribution; Hypersonic Flight; Inviscid Flow; Nozzle
Walls; Nozzle Geometry; Engine Design; Computational Fluid Dynamics

08
AIRCRAFT STABILITY AND CONTROL

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

19970000623Air Force Flight Bst CenterEdwards AFB, CA USA
Variable Stability In-Flight Simulator T est Aircraft (VIST A)
Buehler,Kurt, Air Force Flight Bst CenterUSA; Reynolds, PhilCalspan Corp., USA; Markman, Steverigtit Lab., USA; HeH
mann,Gary Wright Lab., USA; Apr1996; 10p; IrEnglish; Also announced as 19970000594; Copyrighiv®d; Avail: CASI;
A02, Hardcopy; A04, Microfiche

The VISTA is the USA (US) of America next generation in-flight simulataeplacing the aging N33. The VISR is an
F-16D with the Israeli Peace Marble 2 configuration. The flight control system has been extensively modified to create a state
of the art in-flight simulatorThe VISTA Phase 2 Developmentest and Evaluation (DT&E) at the Air Force Fligletst Center
(AFFTC) started in July 1994 and was completed in January 1995. The flight testtesisted of personnel from the USA Air
Force(USAF). Lockheed Fort 8fth Companyand Calspan Corporation. The VISTlew 62 test sorties for a total of 138 flight
testhours at the AFFTC meeting or exceeding all design specifications. Th& ¥48Wned by Wight Laboratorys (WL) Flight
DynamicsDirectorate. The Calspan Corporation maintains and operates tha Y4SWL. Using the aerodynamic, mass, inertia,
andcontroller characteristics, atige flight control laws of other aircraft, the VISTEan simulate the aircraft 'in-flight’ determin
ing the flying qualities and handling characteristics. The USAF and NastyPilot Schools utilize the VI&Tin their curriculum.
TheVISTA is available to support the USA&ther branches of the US Department of Defense, commercial aircraft development.
NationalAeronautics and Space Administration (NASA), and foreign military aircraft development programs. This paper pres
ents a brief summary of the development of the VISTA, the hardware and softuare modifications that were made to create the
VISTA, the VISTA Phase 2 flight test plan and results, and discusses the future direction of in-flight simulation.
Author
Flight Simulators; Flight &sts; Flight Contol; Flight Characteristics; Contsl Theory; Aicraft Design

19970000839Virginia Polytechnic Inst. and State Uniept. of Aerospace and Ocean EngineeriBacksbug, VA USA
Unified Pilot-Induced Oscillation Theory, Volume 3, PIO Analysis Using Multivariable Methods Final Report Oct. 1994
- Sep. 1995
AndersonMark R., irginia Polytechnic Inst. and State UniMSA; Page, Anthony B.,ikginia Polytechnic Inst. and State Univ
USA,; Dec. 1995; 10p; In English
Contract(s)/Grant(s): F33615-94-C-36AF Proj. 2403
Report No.(s): AD-A307476; WL-TR-96-3030-VOL-3; No Copyrightjail: CASI; A06, Hardcopy; A02, Microfiche

Thiswork was conducted as part of a USAF initiative to develop a comprehémsarg to predict pilot-induced oscillation
(P1O) tendencies due to the combinefieef of all influencing elements. A PIO is a very complicated phenomenon stemming from
adynamic interaction between the pilot and the aircraft. When tight control is requiredodbthan undesired oscillation can
result. However the adaptive nature of the human pilot makes such oscillatiditsildiifo predict. This report describes analy
sismethod capable of predicting P1O tendencies due to several simultaneous dynamic factors. A unified approach involving pilot
modeling, stability robustness analysis, and multivariable describing function analysis is applied to the problem of identifying
aircraftwith P10 tendencies. Thaepproach is shown to have ties to existing PIO criteria and is successfully applied to the predic
tion of PIO tendencies of the M2-F2 lifting bady
DTIC
Pilot Induced Oscillation; Aerdynamic Stability; Agraft Contol; Mathematical Models; Computer &grams



19970000845Systems &chnology Inc., Hawthorne, CA USA
Unified Pilot-Induced Oscillation Theory, Volume 1, PIO Analysis with Linear and Nonlinear Effective \hicle Character
istics, Including Rate Limiting Final Report Oct. 1994 - Sep. 1995
Klyde, David H., SystemséchnologyInc., USA;McCruer Duane T, Systems @chnologyInc., USA; Myers, Thomas.,TSys
tems Technologyinc., USA; Dec. 1995; 300p; In English
Contract(s)/Grant(s): F33615-94-C-3613; AF Proj. 2403
Report No.(s): AD-A307580; TR-1313-1; WL-TR-96-3028; No CopyrigMaiA CASI; A13, Hardcopy; A03, Microfiche

Thiswork was conducteds part of a USAF initiative to develop a comprehensive theory to predict Pilot-Induced Oscillation
(P10) tendencies due to the combinetef of all influencing elements. A PIO is a very complicated phenomenon stemming from
a dynamic interaction between the pilot and the aircraft. When tight control is required from the pilot, an undesired oscillation
canresult. Howeverthe adaptive nature of the human pilot makes such oscillatidizsillifo predict. The independent research
of Scientific and €chnical Information (STI) included: compilation of available PIO time histories and references as an initial
steptoward a comprehensive PIO database; refinement of the proposed PIO categories defined in NASA CR-4683; development
of PIO theories based on these categories; development of methods to handle the higher frequency and nonlinear aspects of PI(
analysiswith an emphasis on rate limiting; and a review of existing and proposed linear P1O criteria.
DTIC
AerodynamicStability; Human Factors Engineering; Data Bases;g&mamic Configurationdylathematical Models; Comput
erizedSimulation; Nonlinearity; Flight @sts; Fighter Aicraft

19970000875Calspan Advancedethnology CenteBuffalo, NY USA
Unified Pilot-Induced Oscillation Theory, Volume 4, Time-Domain Neal-Smith Criterion Final Report Oct. 1994 - Sep.
1995
Bailey, Randall E., Calspan Advanced Technology Center, USA; Bidlack, Timothy J., Calspan Advanced Technology Center,
USA; Dec. 1995; 21p; In English
Contract(s)/Grant(s): F33615-93-C-3608; AF Proj. 2403
ReportNo.(s): AD-A307581; CALSRN-FR-8184-13-VOL-4; WL-TR-96-3031; No CopyrightyAil: CASI; A10, Hardcopy;
A03, Microfiche

Thiswork was conducteds part of a USAF initiative to develop a comprehensive theory to predict Pilot-Induced Oscillation
(P1O) tendencies due to the combinefief of all influencing elements. A PIO is a very complicated phenomenon stemming from
a dynamic interaction between the pilot and the aircraft. When tight control is required from the pilot, an undesired oscillation
canresult. Howeverthe adaptive nature of the human pilot, makes such oscillatidicsiidlifo predict. This report presents the
theory,fundamental principles, and analytical procedures @fiantitative criterion for the prediction of PIO tendencies in fixed-
wing aircraft. The criterion is validated against three very reliable flying qualities data bases. At present, the criterion is intention
ally limited to the evaluation gditch control onlyNo fundamental limitations were discovered which preclude the evolution of
this methodology and analytical procedures to PIO analysis of roll control or 'outer-loop’ longitudinal control, such as control
of aircraft flight path.
DTIC
AerodynamicStability; Human Factors Engineering; Data Bases;chaft ConfigurationsMathematical Models; Computerized
Simulation;Flight Tests

19970001151INASA Dryden Flight Research CentBidwards, CA USA
Flight Test of a Populsion-Based Emergency Contl System on the MD-1 Airplane with Emphasis on the Lateral Axis
Burken,John J., NASA Dryden Flight Research CentiA; Burcham, Frank WJr, NASA Dryden Flight Research Center
USA; Maine, Trindel A., NASA Dryden Flight Research Center, USA; Feather, John, McDonnell-Douglas Aerospace, USA;
Goldthorpe Steven, McDonnell-Douglas Aerospace, USA; Kahlefrey A., Honeywell, Inc., USA; 19960701; 18p; In English;
GuidanceNavigation, and Control Conference, 29-31 Jul. 1996, San Diego, CA, USA; Sponsored by American Inst. of Aeronau
tics and Astronautics, USA
Contract(s)/Grant(s): FOP 505-64-10
ReportNo.(s): NASA-TM-4746; H-210; NAS 1.15:4746AIAA Paper 96-3919; Copyright #ived; Avail: CASI; A03, Hard-
copy; A01, Microfiche

A large, civilian, multi-engine transport MDthirplane control system was recently modified to perform as amgenosr
backupcontroller using engine thrust onljhe emegency backup system, referred to asghapulsion-controlled aircraft (PCA)
systemwould be used if a major primary flight control system fails. to allow for longitudinal and lateral-directional control, the
PCA system requires at least two engines and is implemented through software modifications. A flight-test program was con-
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ductedto evaluate the PC8ystem high-altitude flying characteristics and to demonstrate its capacity to perform safe landings.
The cruise flight conditions, several low approaches and one landing without any aerodynamic flight control surface movement,
were demonstrated. This paper presents results that show satisfactory performance of the PCA system in the longitudinal axis.
Testresultsindicate that the lateral-directional axis of the system performed well at high attitude but was sluggish and prone to
thermal upsets during landing approaches. Flight-test experiences and test techniques are also discussed with emphasis on tt
lateral-directionabxis because of the fifulties encountered in flight test.

Author (revised)

Flight Contmol; Aircraft Contol; MD 11 Aircraft; Contollers; Backups; Emeencies

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.

19970000594Advisory Group for Aerospace Research and Developriréight \ehicle Integration PanegNeuilly-SurSeine,
France
Flight Simulation: Where are the Challenges?Simulation de dl: Quels Sont les Defis?
Apr. 1996; 398p; In English; In French; Flight Vehicle Integration Panel Symposium, 22-25 May 1995, Brunswick, Germany;
Sponsored by Advisory Group for Aerospace Research and Development, France; Also announced as 19970000595 througt
19970000628
ReportNo.(s): AGARD-CP-577; ISBN-92-836-0024-X; Copyrightlded; Avail: CASI; A17, Hardcopy; A04, Microfiche

Effective Flight Simulation is an important capability for @ nations, and it will become even more important in the face
of reductions in defence budgets. This symposium reviewed thethteart in flight simulation, in order to identify weaknesses
whereadditional research and development are needed. Presentations dealt with simulation used for engineering and for training,
bothon the ground and in-flight. Session topics welisu&l and Motion Cueing and Requirements; Advances in Modelling; Sim
ulationin Design and Development - Rotorcraft; Simulation in Design and Development - Fingaid SystemsSimulation
in Training; In-Flight Simulation; and Future Applications.
Author
Flight Simulation;Rotary Wihg Aircraft; Reseach Piojects; Taining Simulators; Display Devices; Pilotdining; sual Per
ception;Military Aircraft

19970000595NASA Ames Research Centéoffett Field, CA USA
Historical Review of Piloted Simulation at NASA Ames
AndersonSeth B., NASA Ames Research CentédBA; Apr. 1996; 14pin English; Also announced as 19970000594; Copyright
Waived;Avail: CASI; A03, Hardcopy; A04, Microfiche

This paper traces the conception and development of in-flight and ground based simulators at NASA Ames Research Center
startingin 1947 and continuing to the early 199Problems with their development and operadind how limitations were han
dled are recounted. Advances needed in simulator equipment to improve performance and fidelity to gain pilot acceptance are
discussed. The uses of these simulators in various aircraft research and development programs and their importance to aircratf
designand flight testing are reviewed. Challenges remaining include a better understanding of thiebtebdeefh motion cues
andvisual cues, the importance of simulation sophistication when examining aircraft wifimah&andling qualities characteris
tics, and the continuing need for upgrading simulation technology as more complex problems are encountered. Additional
researchs needed to understand the human behavior aspect in the pilot/simulator system.
Author
Histories; Reseah and Development;idtal Stimuli; Tadeoffs; Flight Simulators; Flight Simulation

19970000600Technische Uniy SIMONA International Research Centizelft, Netherlands
Achieving High-Fidelity Motion Cues in Flight Simulation
Advani, S. K., Bchnische Uniy Netherlands; Mulded. A., lechnische Uniy Netherlands; Apr. 1996; 12p; In English; Also
announces 19970000594; CopyrightaiVed; Avail: CASI; A03, Hardcopy; A04, Microfiche

Thesimulation ofhigh-bandwidth manual flight control tasks dictate the use of simulator motion systems for the reproduction
of motion cues on the vestibular and neuromuseaukehanical arm manipulator system. The reproduction of these cues, with
particularemphasis on the lowest possible time dakpecessary in human perception research, experimental flight control sys
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temdevelopment studies, as well as in routine flight training. Perfect reproduction of motion cues with ground-based flight simula
tors is principally impossible due to the kinematic limitations inherent to the motion system. Washout filters minimize these
effects.The dynamic characteristics of the motion system however lead to two types of control errors: short-term, due to finite
oil stiffness and line dynamics, as well as limited control valve bandwidth, and long-term, due to complexity of the non-linear
motionsystem dynamics, making compensation of unwanted parasitic erfansitdiThis paper will review techniques which
increasehe performance of six-degrees-of-freedom hydraulic motion systems for flight simulators. Application of pressure-feed
backactuator control increases the robustness of the mgygtem dynamics, hence decreasing the short-term errors. The long-
termcontrol errors are addressed by a (separate) robust, multi-variatte system controller which provides control signals

to the platform with knowledge of the system state and its inherent properties. The total mass and the vertical location of the center
of gravity of the platform influence the time delay (phase lag) and fidelity of the motion system. These properties also limit any
suchimprovements due to design changes in software or hydraulic hardware. As a result of thesae $tuindies)entally unique
light-weight motion platform design is proposed, making extensive use of advanced composite materials. This is called the
SIMONA Research Simulatowith the improvements made to motion cue qualitpdamental resear¢hto human perception
processes human perception research, and experimental flight caystém development work, will not be influenced by para

sitic motions.

Author

Cues; Accuracy; Degrees of Freedom; Dynamic Characteristics; Flight Simulation; Flight Simulators; Motion Simulation;
Motion Simulators; Robustness (Mathematics)

19970000603Woodfield Aviation ResearchBedford, UK
Ship Airwakes: A New Generic Model for Piloted Simulation
Woodfield, Alan A., Woodfield Aiation Research, UKTomlinson, B. N., Defence Research Ageridi; Apr. 1996; 18p; In
English;Also announced as 19970000594; Copyrighiwad; Asail: CASI; A03, Hardcopy; A04, Microfiche

Thedisturbed airwake in the lee of the superstructure of ships with #iglaftdeck causes significant control problems for
helicoptersoperating during strong winds. Providing adequate data to describe these airwakes for use in night simulators has been
a difficult task from either wind tunnel tests or theoretical airflow estimates. In this report an empirical mathematical model is
developedased on the main types of airflow pattern present in airwakes. The model uses a single set of modelling parameters
to produce airwake data for any shape of ship with an aft flight deck and for any wind direction. Assessment of the model in a
pilotedflight simulator has been very favorable with the main criticism being the absence of turbulence which is available in the
modelbut could not be used because ofidifties in simulating helicopter responses at that time. Comparison of airwake esti
mateswith a set of boundary layer wind tunnel results shows good agreement in the complex flow with the wind from starboard
at 30 deg. and suggests soareas where adjustments to the model could improve the comparison for other wind directions. The
modelhas highlighted several interesting features of airwakes, including probable improvements in airasaiger ifops can
haveporous net fences around the edges. tleetsfof gradients in vertical airflow velocities on control of a helicdptaegight,
and the need to include response to flow gradients in helicopter aerodynamic models for simulation of operations in airwakes.
It is recommended that the airwake model should be validated against full scale and wind tunnel data on other shaged, of ship,
afterany necessary adjustments to the model, it should be used for a trial installation on a suitable existing helicopter training flight
simulator, prior to introduction into general use for R & D in helicopter/ship research programs and for helicopter training
simulators.
Author
Wind Direction; Ships; Helicopters; Flight Simulators; Edges; Boundary Layersydyeramic Characteristics; Air Flow

19970000604Defence Research Agendéitight Dynamics and Simulation DepBedford, UK
A Dynamic Challenge: Helicopter/Ship Interface Simulation: Development, Integration and Application
Tate, S. J., Defence Research Agency, UK; Apr. 1996; 16p; In English; Also announced as 19970000594; Copyright Waived,;
Avail: CASI; A03, Hardcopy; A04, Microfiche

Pilotedsimulation has a potentially major role to playraining, test and evaluation and research in support of the helicopter/
shipdynamic interface. The combinationw$ual/motion cueing and vehicle/environment modeling problems makes the heli
copter/ship dynamic interface one of the most challenging in the simulation of aerospace vehicles. The exacting fidelity
requirementsf this application have hindered the use of simulation in this area until red@m#lyaper reviews the major fidelity
issuesf helicopter/shipnterface simulation and describes some of the findings of a survey carried out of current simulators to
attemptto identify areas that require improvement. The cost and operational benefits of the usdidélitigpiloted simulation
in this field are outlined. Current Defense Research Agency (DRA) research work directed at improving models of the natural
environment is described, as well as the thrust that future work will takeiselseof the high fidelity helicopter/ship dynamic
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interfacesimulation of the DRA Advanced Flight Simulator (AFS) in suppontbér research packages is described. This work
coversthe establishment of handling qualities criteria for maritime helicopters and the use of simulation to develop improved pilot
visual cues for deck operations. Use of simulationsaHag/edrapid development at relatively low cost and at much reduced risk.
Author

Flight Simulation; Computerized SimulationsWal Stimuli; Ships; Helicopters; Flight Simulators

19970000612Alenia AeronauticaFlight Simulation Centefurin, Italy
Technological and Economical Limits Experienced for R/D Mission Simulation
Castoldi,P, Alenia Aeronautica, Italy; Allocca, M., Alenia Aeronautica, Italy; LoPresti, S., Alenia Aeronautica, itifglietti,
M., Alenia Aeronautica, Italy; Apr. 1996; 10p; In English; Also announced as 19970000594; Copyright Waaie; ASI;
A02, Hardcopy; A04, Microfiche

This paper illustrates some significant lessons learned through R&D activities performed at the Flight Simulation Center of
Alenia Aeronautica in rin, highlighting experiences in Data Base Generation, Graphics and Graphics Prototyping, Particular
SimulatedTasks and Integration of Dedicated Devices suchaageTProjector and g-Seat g-Suit System. For each specific mis
siontask, the problems, solutions, alternatives and resulting system limitations involved in identifying the required system charac
teristicsare discussed.
Author
Researh and Development; Flight Simulation; Flight Simulators; Computerized Simulation

19970000613Dassault Aiation, Dept. Simulation ®lidation Saint-Cloud, France
Useof Simulation for Design of the Rafale Navigation and Armament Systenttilisation de la Simulation pour la Concep
tion du SNA du Rafale
GoussaultR., Dassault ¥iation, France; Leclere, M., Centre d’Essais/eh France; Apr1996; 8p; In French; Also announced
as19970000594; Copyright &ived; Avail: CASI; A02, Hardcopy; A04, Microfiche

In this presentation conducted jointly by Dassault Aviation and the Flight Test Center (FTC), we first indicate important
innovationsintroduced into thelesign of the Navigation and Armament System of Rafale Airplane and in particular the funda
mental role of simulation. @/subsequently show the sygethat exists between Dassault Aviation and the Fligst Tenter
anddefinition of theneeds for this simulation, in the choice of models and equipment that comprise it and in its use by the industrial
architectof the state. A few comments are necesbafgre entering into the heart of the matter: in the Rafale program, Dassault
Aviation is the industrial architect of the Navigation and Armament System; the FighCenter is, within the General Adminis
trationfor Armament, the expert stateganization for flight tests asell as applications of aviation equipment and military on-
boardsystems; and simulation here designates pilot simulation.
Author
Navigation; Aicraft Design; Computer Aided Design; Computerized Simulation

19970000614DaimlerBenz Aerospace A.GDept. LME Friedrichshafen, Germany
Arc Segment Attitude Refeence (ASAR): Simulator Application During the Development Pocess of a New Attitude Ref
erenceSymbology
Fuchs,W., DaimlerBenz Aerospace A.G., Germany; Fisgh@r, DaimlerBenz Aerospace A.G., Germany; Flight Simulation:
Whereare the Challenges?; A@r996; 6p; In English; Also announced as 19970000594; Copyrigived/ Avail: CASI; A02,
Hardcopy;A04, Microfiche

Pilots of modern fighter aircraft with high pitch and extremely high roll rates complain about fast moving and twisting pitch
ladderson the head-up display (HUD) and the necessity to virtually concentrate theiradetition on the attitude references
in order to maintain orientation in space when perfornaiggressive three-dimensional maneuvers. For this reason we were con
sideringa more stationary flight attitude symbology to allow for attitad@reness, which requires less attention and coneentra
tion. The result was the introduction of the Arc Segment Attitude Reference (ASAR) Symbftegyanumber of alternating
simulatortrials and flight tests for furthetevelopment and refinement of the symbolagfinal version was agreed and already
implementedn experimental programs.
Author
Attitude (Inclination); Head-Up Displays; Rollwisting; Pilots (Personnel); Flight Altitude

19970000615British Aerospace Defence Li®Bystems Engineering Research and Developreaston, UK

Issues in the Flight Clearance of ¥hicle Management Systems
Diston, D. J., British Aerospace Defence Ltd., UK; Weller, B. R. C., British Aerospace Defence Ltd., UK; Apr. 1996; 14p; In
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English;Also announced as 19970000594; Copyrighiwad; Avail: CASI; A03, Hardcopy; A04, Microfiche

The adoption ot highly-integrated and complex aircraft systems will facilitate the development of optimum strategies for
vehiclemanagement. Thiwill provide benefits in functional performance and operatiorfaté¥eness. The drive towards stan
dardization implies the adoption of some form of modular avionic architecture, thereby adding the dfeingditsved logistics.
In this paperit is agued that these developments fordeindamental review of existing approaches to flight clearance. A number
of challenges are proposed in the areas of Operating Systems, Analytical Control ThegistwaddRig’ Simulation. In conclu
sion, the paper anticipates the evolution of a 'moduylaocedure which might provide a legal basis for the certification of aircraft
systems.
Author
Certification; Standadization; Management Systems; Clearances;rait Design; Aicraft Industry

19970000616National Aerospace Lallight Simulation Dept.Amsterdam, Netherlands
The Dutch National Simulation Facility: Advancements in Simulator Bchnology and Application
Offerman, H. A. J. M., National Aerospace Lab., Netherlands; Apr. 1996; 10p; In English; Also announced as 19970000594;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A04, Microfiche

The Dutch National Aerospace Laboratory NLR has developed during the last three years an advanced Full Mission Simula
tion capability for fast jet fixed wing and rotary wing aircraft. This Full Mission simulatmed the National Simulation Facility
NSF,is created for research in training methodologies, investigation of simulaticinamidtor requirements for specific training
tasks and to support industrial development of cockpit and aircraft systems. The current capability of the simulator focuses on
theF-16 Mid-Life Update configuration, but will be extended to accommodate manned helicopter simulation later. thieyear
latterwill be directed towards the recently (by the Dutch Air Mobile Brigade) procured Boeing CH-47D Chinook medium-heavy
transporthelicoptey and the McDonnell Douglas AH-64D Apache attack helicoptes paper will address the varicgghnical
aspect®f the National Simulation Facility
Author
CH-47 Helicopter; Cockpits; F-16 Adraft; Rotary Vihg Aircraft; Flight Simulation; Flight Simulators

19970000617Centre d’Essais emol/ Section Etudes et Simulatioistres, France
Piloted Multiple-T arget Simulator for Development of Air-to-Air Fir e Control SimulateurMulticible Pilote pour le Deve
loppementdes Conduites deiTAir/Air
Cheuvillot, J.-E., Centre d’Essais ewl/France; Apr1996; 12p; In French; Also announcedl8970000594; Copyright &ived;
Avail: CASI; A03, Hardcopy; A04, Microfiche

The Studies and Simulation Section of the FligasfTCenter (Ministry of Defense) is participating closely in development
of navigation and armament systefosall aircraft carrier programs (Rafaldgfie, Mirage 2000, ...). The simulation tests of these
navigationand armament systems require implementation gétaior teams that would comprise the tactical environment of the
pilot. But as a function of the state of advancement of the investigations, the need varies from an automatic tactical environment
to implementation of a team or of pilotedgats for a greater level of realism.
Author
Fire Contol; Target Simulators; Simulation

19970000620National Research Council of CanaBight Research LapOttawa, Ontario Canada
ASRA: A New Tool for In-Flight Simulation. Curr ent Status and Actuation Studies
Morgan, J. MurrayNational Research Council of Canada, Canada; Baillie, Stewakiafibnal Research Council of Canada,
CanadafFlight Simulation: Where are the Challenges?;. AP86; 8p; In EnglishAlso announced as 19970000594; Copyright
Waived;Avail: CASI; A02, Hardcopy; A04, Microfiche

The Flight Research Laboratory (FRL) of the Institute for Aerospace Research (LXR) is in the process of developing an
AdvancedSystems Research Aircraft (ASRA) baseda Bell 412HP helicopteFhis paper describes the current status of this
facility, and discusses the approach being taken towards fly-by-wire actuation in this high control power host vehicle. The primary
problem faced in designing a research fly-by-wire (FBW) actuation system for this aircraft is that of maintaining an adequate level
of flight safety throughout the entire flight envelope, while limiting its simulation capabilities as little as possible, this is discussed.
A scheme for compound actuation of the ’critical’ axes is introduced. Initial off-line simulations of various failure modes are
describedand the results presented. The purpose of this paper is to present to the community a proposed approach to this problen
andto describe some initial studies in support of the design concept used.
Author
Researh Aircraft; Fly by Wre Contol; Flight Simulation; Helicopters

14



19970000622Deutsche Forschungsanstalt fuer Luft- und Raumfatst. fuer FlugmechanjBrunswick, Germany
ATTAS and ATTHeS In-Flight Simulators
Buchholz,J. J..Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany; Bauschat, J.-M., Deutsche Forschungsanstalt
fuer Luft- und Raumfahrt, Germanidahn, K.-U., Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany; PHusder
J., Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany; Apr. 1996; 16p; In English; Also announced as
19970000594Copyright Waived; Avail: CASI; A03, Hardcopy; A04, Microfiche

This paper gives aoverview of DLR’s latest flight experiments, both with the fixed-wing in-flight simulatorAgand
the helicopter in-flight simulator ATHeS. After a detailed description of both testbeds and the corresponding ground based simu
lators,flight test results are presented. These include experimenitsflight simulation, rate saturation, reconfiguration, flight
controllaws, handling qualities, and vision based hovering. The paper concludes with a discussion caspexrttsrof simulation
fidelity.
Author
Flight Control; Control Theory; Flight Simulation; Flight Simulators; In-Flight Monitoring

19970000624Thomson Training and Simulation Lt€Clelgy Pontoise, France
Experience Acquired During Implementation of Interactive Distributed Simulation Protocols With Already Existing
Simulations Experiences Acquises Lors de la Mise en Oeuvre des Protocoles ®D dees Simulations Deja Existantes
CrassousdeMedeuil, Claude, Thomson Training and Simulation Ltd., France; Apr. 1996; 10p; In French; Also announced as
19970000594Copyright Waived; Avail: CASI; A02, Hardcopy; A04, Microfiche

Theneed to combine simulators or simulations grows eachadaythe diversity of these simulations is very great. Past-exper
iments have demonstrated that it is nearly impossible to intercommeekisting simulations when necessary for this purpose
to use common methods and structures @inaimposed for all simulations. The availability of Interactive Distributed Simulations
(SID) allowsone to combine heterogeneous simulations without having to modify them in an importaint agition, current
simulatorshave certain particular features when one compares them to recent simuksgrare often limited in memqrgat
culationpower and only rarely have means to connect to communication networks.
Author
Flight Simulation; Computerized Simulation

19970000625Naval Air Warfare Centerlight \ehicle Simulation BranghiPatuxent RivetMD USA
High Fidelity, Mobile, Net Workable Trainers: The Trainers of the Future?
Miller, Chad C., Naval Air \&rfare CentelUSA; Perdue, David, Naval Air &vfare CenteilUSA; Davis, Scott, Naval Air @ffare
Center USA; Apr. 1996; 8p; In English; Also announced as 19970000594; Copyrigived/ Asail: CASI; A02, Hardcopy; A04,
Microfiche

TheU.S. Naval Air Wrfare Center Aircraft Division Patuxent River personnel recently competagh fidelity low cost
mobile prototype AH-1W AircrewProcedures rainer for the USA Marine Corps at Camp Pendleton, California. The use of recent
technologicabreakthroughs in both supericro computers and visual display technologies made this program possible. These
breakthroughpave the way for future OFT/APT developments. The AH-1W APT project demonstrated the application-of evolv
ing simulation technology in fouareas. First, that new technologies reduce the physical size of room required to support computa
tional requirements of WSTSecond, newer technologically advanced COTS computers can be used in a rugged environment
without any special expensive considerations. Thasdsting full-size training systems could be supplemented or replaced by such
small,mobile devices such as the AH-1W high fidelity trainer prototype constructeddCNX¥D. Fourth, fixed wing tactical
aircrafttraining systems that do not require motion cueing devices are particularly attractive for this application.
Author
Flight Simulation; Taining Devices; Flight faining; Display Devices; Computers; &iaft Configurations

19970000626Science Applications International CarblcLean, VA USA
Simulation, Distributed Simulation, and Synthetic Environments. Future Applications and Challenges
Adolph, Charles E., Science Applications International Corp., USA; Thorpe, Jack, Science Applications International Corp.,
USA; Apr. 1996; 10p; In English; Also announced as 19970000594; Copyright Waived; Avail: CASI; A02, Hardcopy; A04,
Microfiche

This survey paper reviews current practices in simulation technology with emphasis on aircraft development and testing, fol
lowedby a discussion of present and future applications of distributed simulation and synthetic environments. The awation com
munity has used a wide variety of simulation tools for over 35 years. The benefits of current generation standalone simulation
tools, including system integration laboratories, are well understood. Distributed simulation is beginning to bsujgemitto
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training and requirements definition; test applications are also beginning to be explored. Advanced distributed simulation pro-
videsan unprecedented opportunity to explore new concepts as well as improvieiecgfof test and trainingctivities.Wth

the rapid increases in information processing technology, synthetic environments will be used increasingly to support test and
training, both in standalone and interactive distributed modes. There are numerous challenges in developing and applying these
technologiesincluding simulation fidelity and scalabilityerification and validation. There is also a need to decrease simulation
costs.The emagence of distributed simulation has been the catalyst for increased interaction between the simulation world and
testand training systems. Next generation range and platform instrumentation architectures will be designed tinfacditate

tion between live players and simulated entities.

Author

Flight Simulation; Computerized Simulation; Systems Integration; Systems Simulatioaedéres

1997000084 6Federal Aviation AdministratigrAirport and Aircraft SafetyAtlantic City, NJ USA
Evaluation of L-804 Elevated Runway Guard Light Fixtures
Katz, Eric, Federal yiation Administration, USA; Mar1996; 21p; In English
Report No.(s): AD-A307589; DOTAA/AR-TN96/18; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

The number of inadvertent runway incursions has grown during recent years, increasing the importance of protective visual
guidancesystems for incursioprevention. One such visual system is the L-804 elevated runway guard light fixture. Also known
asa wig-wag light, these fixtures contain two alternately flashing yellow lights and are usglg tdentify runway holding posi
tions to pilots. Pilots, however, have indicated that the light intensity (600 candelas minimum average intensity) and flash rate
(averageof 35 flashes per minute per lamp) of the L-804s are inadequate. The L-804s were examined under day &wbhhight V
Flight Rules (VFR) and Instrument Flight Rules (IFR) conditions from various distances and angles. Particular attention was paid
to performance characteristics such as intenfiitgh rate, vertical and horizon&iming angle, lamp separation, and the useful
nessof providing a hood over each lamp. Aeeault of the evaluation it was determined that the L-804 specifications needed to
be modified. Flashrate should be increased to 45 to 50 flashes per minute per lamp. The light intensity of the Mode 1 (constant
current)L-804 when engjized at 6.6 amps and tested with one lamp in the steady burning mode and the other lamp masked out
shouldbe 4100 candelas. The light intensity of the Mode 2 (congtdtiasige) L-804 when engized at 120 volts and similarly
tested should be 940 candelas.
DTIC
Light Souces; Steady State; Combustion; Luminous Intensity

19970000907NASA Langley Research Centétampton, YA USA
NASA Boeing 737 Aicraft Test Results fom 1996 Joint Winter Runway Friction Measurement Program
Yager,Thomas J., NASA Langley Research Centi8A; 1996; 10p; In English; 1st; International Meeting on Aircraft Perfor
manceon Contaminated Runways (IMAPCR '96), 22-23 Oct. 1996, Montreal, Quebec, Canada
Report No.(s): NASA-TM-10482; NAS 1.15:10482; No Copyright; ®ail: CASI; A02, Hardcopy; A01, Microfiche

A description of the joint test program objectives and scope is given together with the performance capability of the NASA
Langley B-737 instrumented aircraft. The B-737 test run matrix conducted during the first 8 months of this 5-year program is
discusseavith a description of the dérent runway conditions evaluated. Some preliminary test results are discussed concerning
the Electronic Recording Decelerometer (ERD) readings and a compafi8sr37 aircraft braking performance forfdifent
winter runway conditions. Detailed aircraft parameter thmstory records, analysis of ground vehicle friction measurements and
harmonizatiorwith aircraft braking performance, assessment of induced aircraft contaminant drag, and evaluatiofeofghe ef
of other factors on aircraft/ground vehicle friction performance will be documented in a N&®BAidal Report which is being
preparedor publication next year
Author
Boeing 737 Akraft; Aircraft Performance; Friction Measament; Runway Conditions

199700011 70Institute for Human Factors TNGoesterbgy, Netherlands

Specificationsfor Implementation of Performance Measuement and Feedback Systems for the Leopar@land YPR-765
Driving Simulators Final Report Specificaties voor de implementatie van prestatiemeting en feedback systemen voor de Leop
ard 2 en VPR-765 rijsimulatoren

Korteling, J. E., Institute for Human Factors TNO, Netherlands; vanErp, J, Bsktute for Human Factors TN®getherlands;
PadmosP, Institute for Human Factors TNO, Netherlands; Jul. 30, 1996; 31p; In English

Contract(s)/Grant(s): A96/KL/345

Report No.(s): TNO-TM-96-A028; RP-96-0164; Copyright; Avail: Issuing Activity (TNO Human Factors Research Institute,
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Kampweg5b, 3769 De SoesterligrThe Netherlands), Hardcgp¥icrofiche

In a previous report, specifications and guidelines were givathéamplementation of Performance Measurement and-Feed
back(PMF) systems for the Leopard 2 and YPR-765 driving simulators. In connection with an update program for both simulators,
the Dutch Armed Forces have decided to implement both systems. Therefore, the above-mentioned report is revised, taking into
consideratiorchanges in the Learning trajectories, and comments of the, hyerperienced users of both simulators. Report
IZF 1992 A-20 is herewith expired. The PMF systems objectively measure the critical task variables of a selection of the most
relevant subtasks. Application of thegestems is expected to improve thigcefncy of the training of student drivers on these
simulators. In order to enable system engineers to program and implement these systems on both simulators, the present repo
providesan exact and detailed description of scores, vehicle reference points for calculation of scores and for the trajectories over
which scores will be measured, and weights for subtask variables and for clusters of subtakksom general requirements
areprovided with regard to the calculation and presentation of scores and marks, database management, aperatistem
Author
Tanks (Combataéhicles); Simulators; Education

19970001173Institute for Human Factors TNGoesterbgy, Netherlands
Visual and Auditive 3D Displays as Support forLocating Target Jets Interim Report Visuele en auditieve 3D displays als
ondersteuningpij het opsporen van doelvliegtuigen
Veltman,J. A., Institute for Human Factors TNO, Netherlands; vanErp, 1, Bxdfitutefor Human Factors TNO, Netherlands;
vanBredal ., Institute for Human Factors TNO, Netherlands; Bronkhorst, Alistitute for Human Factors TN®etherlands;
Aug. 27, 1996; 31p; In Dutch
Contract(s)/Grant(s): A95/KLu/341
Report No.(s): TNO-TM-96-A036; RP-96-0173; Copyright; Avail: Issuing Activity (TNO Human Factors Research Institute,
Kampwegb, 3769 De SoesterligrThe Netherlands), HardcgpMicrofiche

In order to determine the mosfexftive informationpresentation to aid pilots in locatingdet jets, 12 pilots had to follow
atamet jet that suddenly disappeared asappeared at a random spot somewhere around the own jet in a flight sirfitietor
pilot, supported by a 2D or 3D (perspective) radar displag tasked with getting the g&t jet as fast as possible in front of his
own jet. In halfof the exercises, the position of thegtrjet was also presented by 3D sounds. to investigateféletseadf high
visualload upon task performance, the pilots had to perform a visual task together with the flight task under some conditions. to
investigatethe efects of 3D sound when two sounds are presented, tget i@t could be heard in half of the trials. Results showed
thatperformance was best when a 3D perspective radar display was used. 3D sound improved the performance wbrn it was
binedwith the 2D but not with the 3D radgrobably because performance was already maximal with tliisplay The perfor
manceon the visual task was improved with 3D sound, indicating that attention is available when a visual radar is supported by
a 3D sound system. The sound of twaytrjets with the 3D presentation jets did néeefperformance.
Derived from text
Pilot Performance; Display Devices; Flight Simulatorssial Tasks; arget Acquisition; Audio Signals

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.

19970000587NASA Johnson Space Centklouston, TX USA
STS-79 Flight Day 7
Sep. 22, 1996; In English;ideotape: 15 min. playing time, in colavith sound
ReportNo.(s): NASA-TM-11770; BRF-1399G; NONP-NASA-DK-96-1996093679; No CopyrightaiA CASI; A02, Mideo-
tape-VHS;A22, \ideotape-Beta

On this seventh day of the STS-79 mission, the flight crew, Cmdr. William F. Readdy, Pilot Terrendeutt,. Mission
SpecialistsThomas D. Akers, Shannon Lucid, Jay Apt, and Carl &lz\¢hare a brief video tour of the Mir Space Station with
flight controllers, taking a break from the transfer activities that has occupied the astronauts’ time during three days of docked
operations. Readdy and Apt floated through several of Mir's modules and back into Atlantis’ double Spacehab module during
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thetour pointing out the numerous transfer items stowed on both spacecraft. Riialdy, Lucid and Blaha are seéiscussing
their mission in an interview with CNN’John Holliman.

CASI

Space Transportation System Flights; Mir Space Station; Flight Glpi@pace Flight; Space Missions

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.

19970001031Naval Research LgbNashington, DC USA
Experiencesin SeekingStabilizers for Zirconia Having Hot Corrosion-Resistance and High @mperature Tetragonal (t')
Stability Interim Report
Jones, Robert L., Naval Research Lab., USA; Apr. 16, 1996; 24p; In English; Limited Reproducibility: More than 20% of this
documenimay be dkcted by poor print
ReportNo.(s): AD-A307697; NRL/MR/6170--96-7841; No Copyrightial: Issuing Activity (Defense 8chnical Information
Center(DTIC)), Microfiche

This report summarizes the results of a research effort aimed at identifying hot corrosion-resistant stabilizers for zirconia
(ZrO2) which could be used in zirconia-based thermal barrier coatings (TBCs) for engines operating on marine fuel under sea-go
ing conditions. Among the oxides investigated wei@2l Ce02, Y203, MgO, Sc203, In203, and SnO2. A brief overview of
thehot corrosion of zirconia TBCs is given to illustrate the rationale used in evaluating the hot corrosion performance of the candi
dateoxides. The most promising stabilizer found for botrosion resistance was Sc203, or perhaps mixtures of Sc203 and small
amounts of Y203. It was also discovered that Sc20s, Y203-stabilized ZrO2 (SYSZ), of approx. 7 mol% of total stabilizer of
which 5-20% isY203, shows improved 1400 deg C stability of the tetragonal (') phase as compared to present-day Y203-stabi
lized ZrO2 TBC compositions. This new material may have potential for TBC use in future high temperaturéctagbyefjas
turbineengines.
DTIC
GasTurbine Engines; Yttria-Stabilized Ziwnia; High Bmperatue Gases; Hot Coasion; Thermal Contl Coatings; Thermal
Stability; Titanium Oxides; Cowsion Resistance

199700010470ak Ridge National LapHigh Temperature Materials LabIN USA
Isothermal and cyclic oxidation of an air plasma-sprayed thermal barrier coating system
HaynesJ. A., Oak Ridge National Lab., USA; Ferbigr. K., Oak Ridge National Lab., USA; Porte¥. D., Oak Ridge National
Lab., USA; Rigney, E. D., Alabama Univ., USA; [1996]; 9p; In English; 41st; American Society of Mechanical Engineers
(ASME) International GasUrbine and Aeroengine Congress and Exposition, 10-13 Jun. 1996, Birmingham, UK
Contract(s)/Grant(s): DE-AC05-960R-22464
ReportNo.(s): CONF-960608-7; DE96-0252; No Copyright; #ail: Issuing Activity (Department of Engy (DOE)), Micro-
fiche

Thermogravimetrienethods for evaluating bond coat oxidation in plasma-sprayed Thermal Barrier Coating (TBC) systems
wereassessed by high-temperature testing of TBC systems with Air Plasma-Sprayed (APS)Ni&22Cf bond coatings and
yttria-stabilizedzirconia top coatings. High-mass thermogravimetric analysid & Cwas used to measure bond coat oxidation
kinetics.Furnace cyclingvas used to evaluate APS TBC durabhilititis paper describes the experimental methods and relative
oxidationkinetics of the various specimen types. Characterization of the APS TBCs and their reaction products is discussed.
DOE
Aluminum Alloys; Ceramics; Chmium Alloys; Gasurbine Engines; Nickel Alloys; Sprayed Coatings
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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
mechanics.

19970000593Von Karman Inst. for Fluid DynamicRhode-Saint-Genese, Belgium
Computational Fluid Dynamics, Wblume 1
1996;ISSN 0377-8312; 472p; In English, 25-29 ME96, Rhode-Saint-Genese, Belgium; SponsoredhbyKédrman Inst. for
Fluid Dynamics, Belgium
ReportNo.(s): VKI-LS-1996-06-4l-1; Copyright; Avail: Issuing Activity (\bn Karman Inst. for Fluid Dynamics, Rhode-Saint-
GeneseBelgium), HardcopyMicrofiche

At cruise flight conditions, a variety of approximate techniques are used in the desitighafieehicle. Under the assump
tions of inviscid and irrotational flow, versatile and reliable panel methods and nonlinear potential equation solvers are used.
Recently,substantial progress has been made towards the goal of improving the mathematical models of the aerodynamic tech
niguesused in aircraft design. Both the Euler and the time-averaged Navier Stokes equations are being introduced into the design
processThis progress is being driven by: (1) the accuracyedfiicdency of the numerical algorithms for solving these equations
have been improved considerably, and (2) the significant advancements in the memory capacity and processing time for
computers.
Derivedfrom text
ComputationaFluid Dynamics; NavieStokes Equation; Adraft Design; Euler Equations of Motio&omputer Aided Design;
NonlinearEquations; Algorithms

14
LIFE SCIENCES

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

19970000596Thomson Training and Simulation Lt€Crawley UK

Simulated Visual Scenes: Which ag the Critical Cues?

Mclintyre,H. M., Thomson Taining and Simulation Ltd., UK; Roberts, M. E. C., Thomsaailing and Simulation Ltd., UK;

Apr. 1996; 8p; InEnglish; Also announced as 19970000594; Copyrighit/®d; Avail: CASI; A02, Hardcopy; A04, Microfiche
Researclinas shown that pilots can extract information from relatively impoverished visual scenes. KHpedoanance

of a variety of simulated flight tasks improves with greater scene complBiitulator visual systems cannot replicate the real

world. Further it is not possible to optimize visual systperformance in all areas simultaneouSlgme improvements in flight

simulatorvisual cueing will come inevitablas technology advances. Othpresent a research challenge, particularly where the

likely effects of missing, contradictory or distorted information are not fully understood. These include: The luminance dynamic

rangeof the display; this is far less than that encountered in reREtfative luminances between objects cannot be maintained.

Luminancevariations with range will therefore be distorted. Maintairaogurate colour ratios at low luminances is alsficdif.

By careful mapping, detection ranges could be adjustbd toominally accurate under specific conditions but not continuously

accurate. The implications need to be considered carefully. The simulation of night scenes, with some illuminated areas may

require the simultaneous mixing of 2 or 3 models in the same scene, creating unusual data base management demands. Th

requiresfurther investigation. Distance judgments may be observed to be inaccurate in the sitoyateent this leading to

degraded simulator performance and deficiencies in training itxaapssible to compensate for the absence of some cues by

enhancinghe efect of others. Further investigation is required to establish whether such compensatiopssiblg, to what

degredt enhances simulatorfettiveness and to identify associated costs.

Author

Visual Discrimination; \sual Peception; Pilots (Personnel);istial Stimuli; Cues; Flight Gaws; Flight Simulatorst.uminance;

Flight Simulation

19970000597Cranfield Univ, Dept. of Applied PsychologBedford, UK

Visual Scenes for Battlefield Helicopter Operations: Evaluation of Requaments and How to Specify Them
Deighton, C. D. B., Cranfield Univ., UK; Woodfield, Alan A., Woodfield Aviation Research, UK; Apr. 1996; 12p; In English;
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Also announced as 19970000594; Copyriglatiyed; Avail: CASI; A03, Hardcopy; A04, Microfiche

Thestructured specification and evaluation of simulated visual scenes for training pilots in tasks such as Battlefield Helicopter
operationgs required to ensure that costeetive flight simulator training is being achieved. Historically this has beeffiudtif
processecause of a lack of consistent qumibritized descriptions of diérent visual flight activities within the intended training
missions; limited evaluations of the contributions and relative importanceferedif scene featuregthin appropriate opera
tional scenes; and a lack of any structured way of collating and presenting such information to those who specify and design visual
scenedatabases for flight training simulators. A research produaicied by the UK Defence Research Agency was conducted
in collaboration with Cranfield UniversityK to address these challenges. Speaifics were to identify and prioritize visual
flight activitiesin the context of a battlefield nap-of-the-earth (NoE) attack mission; to determine the relative importance of visual
scenecomponents (e.g. woods, farm buildings, roads, livestock) tadhievement of visual flight activities: and to assess the
impactof removing or adding information to the scene upon the achievement of visual flight activities in a mission sifhelator
purposeof the paper is twofold: firstly to describe the human factors procedures and techniques used to address these aims anc
secondlyto describe the proposed structure of a computer based relational database to integrate thehequitgyEm. Selected
findingsfrom the study are used to highlight the structure of the database.
Author
Visual Flight; Nap-Of-The-Earth Navigation; Helicopters; Flightalning; Flight Simulators; Combat;isual Discrimination

19970000598Aeronautical Systems DjvTraining Systems Product Grguright-Patterson AFB, OH USA
Visual System Operational Evaluation
Brown, James E., Aeronautical Systems.DWSA; Poe, Don R., Aeronautical Systems.DUSA; Lincourt, Tmothy J.,Aero-
nauticalSystems Diy USA; Leos, Melissa J., Aeronautic@stems Diy USA; Apr 1996; 12p; In English; Also announced as
19970000594Copyright Waived; Avail: CASI; A03, Hardcopy; A04, Microfiche

This paper presents the results of an operational evaluation of the traiieictivehess of three dérent visual technologies.
Purposeof the program was to determine (1) trainability of laiitude tasks on available visual display technology; (2) demon
stratecurrent visual simulation technology to users; (3) get feedback from those users to help define future visual requirements;
and(4) provide information and data to support future simulation acquisition decisions. Three visual simulatiornedisptzy
gies at three different sites were evaluated: (1) a dome display with head tracked area-of-interest;f@)jectear display
and(3) a fiber optic helmet mounted displdyteam of highly experienced F-16C and F-16E instructor pilots evaluated each of
thethree display technologies. Three evaluation missions were flown by each pilot. At the completion of each evaluation mission,
extensiveguestionnaires were completed and de-briefings were conducted to rate the training cap#iglitysual system for
eachtask. Results are presented for each of the three display systems evaluated. The results are expressed in terms of tasks th
wererated trainable and those tasks that were not trainable in the system.
Author
Display Devices; mining Evaluation; Helmet Mounted Displays; Flight SimulatioisWl Acuity; Wsual Peception

19970000599NASA Ames Research Centdfoffett Field, CA USA
Yaw Motion Cues in Helicopter Simulation
Schroederjefrey A., NASA Ames Research CentelSA; Johnson, \Alter W, NASA Ames Research Centé&lSA; Apr. 1996;
16p;In English; Also announced as 19970000594; Copyrighiv®d; Avail: CASI; A03, Hardcopy; A04, Microfiche

A piloted simulation that examined thdeetts of yaw motion cues on pilot-vehicle performance, pilot workload, and pilot
motionperception was conducted on the NASA Amestidal Motion SimulatorThe vehicle model that was used represented
an AH-64 helicopter. Three tasks were performed in which only combinations of vehicle yaw and vertical displacement were
allowed.The commands issued to the motion platform were modifigaesent the following four motion configurations for a
pilot located forward of the center of rotation: (1) only the linear translations, (2) only the angular rotation, (3) both the linear
translationsand the angular rotation, and (4) no motion. The objective data indtbateuilot-vehicle performance was reduced
andthe necessary control activity increased when linear motion was removed; hdheleck of angular rotatiatid not result
in a measured degradation for almost all cases. Also, pilots provided subjective assessments of their compensation required, the
motion fidelity, and their judgment of whether or not linear or rotational cockpit metgmpresent. Ratings of compensation
andfidelity were afected only by lineaacceleration, and the rotational motion had no significant impact. Also, when only linear
motion was present, pilots typically reported the presence of rotation. Thus, linear acceleration cues, not yaw rotational cues,
appeamecessary to simulate hovering flight.
Author
Yawing Moments; Cues; AH-64 Helicopter; Motion Perception; Motion Simulation; Vertical Motion Simulators; Flight
Simulation
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15
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.

19970000601Sogitec ElectroniqueElectronique Diy Suresnes, France
Apogee: A Breakthrough in Synthetic Image Generation
Chauvin, Jean-Claude, Sogitec Electronique, France; Apr. 1996; 8p; In English; Also announced as 19970000594; Copyright
Waived;Avail: CASI; A02, Hardcopy; A04, Microfiche

Though polygon and pixel capacity remain significant parameters of real time image generators, the visual aspect and the
content’squality of the images take more and more importance with their utilization in NOE flight of helicopters, or combined
armssimulation and interoperability context. In this field, APOGEE represents a breakthrough in real time image quality and com
plex scene content restitution. An improved management of the database guarantees the best restitution of the scene conter
accountingfor the specific polygon and pixel capacity of one system. AZtec, the new algorithm developed by Sogitec for hidden
partelimination and antialiasing, allows for processing of opaque, transparent, or lighting polygon participation, in any number
and in any orderA nice rendering of complex scenes, regarding the lighting and shading aspect, is obtained without the sorting
constraints encountered in similar systems, to process transparent faces at the end of the computation cycle. On the whole, th
optimizationand theintegration of all stages of the APOGEE image comppteride the best figures on all image generation
criteria,and ofer modularity in terms of performance and image definition.
Author
Image Resolution; llluminating; Helicopters; Image Analysis; Image Converters; Image Enhancement; Ireagimgues

19970000605NASA Ames Research Centdfoffett Field, CA USA
Simulation of Rotor Blade Element Trbulence
McFarland R. E., NASA Ames Research CentdSA; Duisenbag, Ken, Syscon Corp., USA; Apt996; 12p; In English; Also
announces 19970000594; Copyrightdived; Avail: CASI; A03, Hardcopy; A04, Microfiche

A turbulence model has been developed for blade-element helicopter simulation. This model, called Simulation of Rotor
BladeElement Tirbulence (SORBET), uses an innovative temporal and geometrical distribution algorithm that preserves the sta
tistical characteristics of the turbulence spectra over the rotor disc, while providing vetmoippnents in real time to each of
five blade-element stations along each of four blades. An initial investigation of SORBET has been performed using a piloted,
motion-based simulation of the Sikorsky UH60A Black Hawk. Although only the vertical component of stochastic turbulence
wasused in this investigation, vertical turbulence components induce vehicle responses in all translational and rotational degrees
of freedom of the helicopter. The single-degree-of-freedom configuration of SORBET was compared to a conventional full
6-degrees-of-freedoimaseline configuration, where translational velocity inputs are superimposed at the vehicle center of grav
ity, and rotational velocity inputs are created from filters that approximate the immersion réte itotdoulent field. For high-
speed flight the vehicle responses were satisfactory for both models. Test pilots could not distinguish differences between the
baselineconfiguration and SORBETN low-speed flight the baseline configuration received criticism for its high frequency
tent,whereas the SORBET model elicited favorable pilot opinion. For this helicegtiesh has fully articulated blades, results
from SORBET show that vehicle responses to turbulent blade-station disturbances are severely attenuated. This is corroboratec
by in-flight observation of the rotor tip path plane as compared to vehicle responses.
Author
Rotors; Blades; Motion Simulation; Helicopters; Degs of Feedom; Center of Gravity; High Equencies

19970000606Deutsche Forschungsanstalt fuer Luft- und Raumfatst. fuer FlugmechanjBrunswick, Germany
C-160 Ground Handling Model Update Using Bxi Test Data
Fischenbag, D., Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany; Moenni€eMgche Forschungsanstalt
fuer Luft- und Raumfahrt, Germany; Apr. 1996; 8p; In English; Also announced as 19970000594; Copyright Waived; Avail:
CASI; A02, Hardcopy; A04, Microfiche

Theneed for representative ground handling modelling for flight simulators according to modern approval standards is gener
ally strong. A main problem is to find an adequate level of model accuracy for the complex physics of ground related maneuvers.
In this paper some examples of the development process of a C-160 ground handling model are presented. The original analytically
derived model is updated and validated with taxi test data using system identification methods. Not only the identification of model
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parameterss discussed, but it is also demonstrated how to derive equivalent submatdisrito reduce the complexity of the
databases without hardly any loss of simulation fidelity

Author

C-160 Aicraft; Ground Handling; Parameter Identification

19970000607Sogitec Electroniqyeelectronique Diy Suresnes, France
Tactical Environment Servers
Heran,Francois D., Sogitec Electronique, France;.A996; 4p; In English; Also announced as 19970000594; Copyrigihit W
ved; Avail: CASI; A01, Hardcopy; A04, Microfiche

Missiontraining or evaluation on a manned military simulator requires the presence of friend and foe forces. These forces,
eithercomputer generated or man-controlled, must react intalligent mannetin real time. Due to restrictions in software tools
andcomputing power (or manpower in the case of dediaai@ahed stations), as well as emphasis put on procedural and skill
trainingmore than on mission training, many existing simulators feature little or no tactical environment. This paper presents a
conceptthe tactical environment seryerhich has been developed to populate the battle space of real time combat simulators
with various computer generated friends and foes. In the first part, tactical environment requirements for air combat and land battle
simulatorsare discussed. Coherertmatween the server and its clients, one of the most problematic technical issues, is analysed.
A second part addresses the algorithmic and technological tfadmehas to consider to implement a real-time tactical environ
mentserver The connection of the server to the client simulator(s), via a network using the DIS protocol or via other solutions,
is also discussed. Implementation of a tactical environment servers for a Mirage 2000 and a combat helicopter simulator are pre
sentedand conclusions are drawn.
Author
Protocol (Computers); raining Evaluation; Real ime Operation; Simulators; Helicopters; Combat

19970000628Armstrong Lah.Aircrew Training Research DivMesa, AZ USA
Estimating the Training Effectiveness of Interactive Air Combat Simulation
Wang,Wayne L., Armstrong Lab., USA; Bell, Herbert H., Armstrong Lab., USA; Ap86; 12p; In English; Also announced
as 19970000594; Copyrightaived; Asail: CASI; A03, Hardcopy; A04, Microfiche

This paper is concerned with the general problem of measiéngalue of simulation for combat mission training. There
area number of engineeringfefts currently attempting to develop multi-playeirtual simulations that will allow soldiers, sall
ors,and pilots to interact with one another in a synthetic battlefield for camikaton training. This paper will briefly discuss
the continuation training environment that simulation must effectively complement and the various approaches for obtaining
training effectiveness data for estimating the training pagbthese dbrts. It will then summarize the results of recefbré
conducted by the Armstrong Laboratory to assess the value of combat mission simulation for continuation training of pilots.
Althoughthe results of these studies indicate high user acceptance for simulation and improved performance during the course
of simulatorbased training, transfer of training data has yet to be obtained.
Author
Flight Simulation; Tansfer of Taining; Training Simulators; Military Operations; Military 8chnology

19970000856California Inst. of €ch, Control and Dyamical SystepBasadena, CA USA
Robust Control Theory and Applications Final Report 1 Nov 1991 - 30 Sep. 1995
Doyle, John, California Inst. oféEh., USA; Sep. 30, 1995; 9p; In English
Contract(s)/Grant(s): F49620-92-J-0026; AF Proj. 2304
Report No.(s): AD-A307651; AFOSR-TR-96-0163; No Copyrightaifi CASI; A02, Hardcopy; A01, Microfiche
Thisis the final report for AFOSR F49620-92-J-0026, which began in 1992 and ended in 1995. The research described here
includesrobust control, integrated modeling, identification, and analysis, nonlinear control implicit systems, and experimental
testbeddor evaluating theoreticalontributions. During the period of this program, Caltech established a new graduate depart
mentin Control and Dynamical Systems (CDS) which will also be briefly described.
DTIC
Control Theory; Mathematical Models; Algorithms; Computerized Simulation; Sddtiaagineering; Flight Contl; Computa
tional Fluid Dynamics
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16
PHYSICS

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

19970000906Lockheed Martin Engineering and Sciences Eampton, YA USA
ROTONET Primer
Prichard, Devon S., Lockheed Martin Engineering and Sciences Co., USA; Oct. 1996; 96p; In English
Contract(s)/Grant(s): NAS1-19000TQP 538-07-14-10
Report No.(s): NASA-CR-201593; NAS 1.26:201593; No CopyrighigihCASI; A05, Hardcopy; A01, Microfiche
This document provides a brief overview of use of the RRNET rotorcraft system noise prediction capability witthia
Aircraft Noise Program (ANOPP). Reviews are given on rotorcraft noise, the state-of-the-art of system noise predictiory, and meth
odsfor using the various RGONET prediction modules.
Author
Aircraft Noise; Noise Rxdiction (Aicraft)

19970001270National Aeronautics and Space Administration. Langley Research Gdatepton, YA USA
Performance of Optimized Actuator and Sensor Arrays in an Active Noise Contl System
PalumboD. L., National Aeronautics and Space Administratieangley Research Cent&iSA; Padula, S. L., National Aero
nauticsand Space Administration. Langley Research CedteA; Lyle, K. H., Army Research Lab., USA; Cline, J. H., Army
Researcliab., USA; Cabell, R. H., i¥ginia Polytechnic Inst. and State UniMSA; Sep. 1996; 14p; In English; 2ndkroacous
tics Conference, 6-8 May 1996, State Collegk, BSA; Sponsored by National Oceanic and Atmospheric AdministratiSa,
Contract(s)/Grant(sRTOP 538-03-14-01
ReportNo.(s): NASA-TM-110281; ARL-TR-1226; NAS 1.1510281; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Micro
fiche

Experimentdhave been conducted in NASA LangRcoustics and Dynamidsaboratory to determine thefe€tiveness
of optimized actuator/sensor architectures and controller algorithms for active control of harmonic interidestsisesre con
ductedin a lage scale fuselage model - a composite cylinder which simulates a commuter class aircraft fuselage with three sections
of trim panel and a floolJsing an optimization technique based on the component transfer functions, combinations of 4 out of
8 piezoceramic actuators and 8 out of 462 microphone locations were evaluated against predicted performance. A combinatorial
optimizationtechnigue called tabu search was employed to select the optimum transducer arrays. Three test frequencies represen
the cases of atrong acoustic and strong structural response, a weak acoustic and strong structural response and a strong acousti
andweak structuratesponse. Noise reduction was obtained usingna RAveraged/Gradient DescentXGD) controller Results
indicatethat the optimization technique successfpligdicted best and worst case performance. An enhancement 8iGEe T
control algorithm was also evaluated. The principal components of the actuator/sensor transfer functions were used in the PC-
TAGD controller. The principal components are shown to be independent of each other while providing coiféeilveesaef
the standard AGD.
Author
Active Contol; Noise Reduction; Acoustics; Araft Noise; Noise Rrdiction; Optimization; Algorithms
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