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The NASA STI Program Office . . . in Profile

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

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

results of its research and development activities.

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

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

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

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

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

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

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

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

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

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

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

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

e Telephone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320



Introduction

This supplemental issue @éferonautical Engineering, A Continuing Bibliography with Indexes
(NASA/SP—1998-7037) lists reports, articles, and other documents recently announced in the
NASA STI Database.

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

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

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

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



SCAN Goes Electronic!

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

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

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

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
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will receive a reply in minutes.
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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
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Hanover, MD 21076-1320
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Table of Contents

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

01 Aeronautics 1

02 Aerodynamics 3

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

03 Air Transportation and Safety 8
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 10

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

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

06  Aircraft Instrumentation 12
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 13

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 14
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 15

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

10 Astronautics 16

Includes astronautics (general); astrodynamics; ground support systems and facilities
(space); launch vehicles and space vehicles; space transportation; space communications,
spacecraft communications, command and tracking; spacecraft design, testing and perfor-
mance; spacecraft instrumentation; and spacecraft propulsion and power.

11  Chemistry and Materials N.A.
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12

Engineering 17
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

13 Geosciences 18
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 18
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 N.A.

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

17  Social Sciences 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.
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Document Availability Information

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

Eligibility and Registration for NASA STI Products and Services

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

E-mail:  help@sti.nasa.gov

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

NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320

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
7121 Standard Drive
Hanover, MD 21076-1320

(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 Table

(Effective July 1, 1998)

U.S., Canada, U.S., Canada,

Code & Mexico Foreign Code & Mexico Foreign
AOl....... $8.00 ...... $ 16.00 EO1 ..... $101.00 ...... $202.00
AO2........ 12.00 ........ 24.00 EO2 ...... 10950 ....... 219.00
AO3........ 23.00 ........ 46.00 EO3 ...... 11950 ....... 238.00
AO4........ 2550 ........ 51.00 EO4 ...... 12850 ....... 257.00
AO5........ 27.00 ........ 54.00 EO5 ...... 138.00 ....... 276.00
AO6........ 2950 ........ 59.00 EO6 ...... 146.50 ....... 293.00
AO7 ........ 33.00 ........ 66.00 EO7 ...... 156.00 ....... 312.00
AO8........ 36.00 ........ 72.00 EO8 ...... 16550 ....... 331.00
A09........ 41.00 ........ 82.00 EO9 ...... 17400 ....... 348.00
Al0........ 4400 ........ 88.00 E10 ...... 18350 ....... 367.00
All........ 47.00 ........ 94.00 E11 ...... 193.00 ....... 386.00
Al2........ 51.00 ....... 102.00 E12 ...... 201.00........ 402.00
Al3........ 5400 ....... 108.00 E13 ...... 21050 ........ 421.00
Ald........ 56.00 ....... 112.00 E14 ...... 220.00........ 440.00
Al5........ 58.00 ....... 116.00 E15 ...... 22950 ........ 459.00
Al6........ 60.00 ....... 120.00 E16 ...... 238.00........ 476.00
Al7 ........ 62.00 ....... 124.00 E17 ...... 24750 ........ 495.00
Al8........ 6550 ....... 131.00 E18 ...... 257.00........ 514.00
Al9........ 6750 ....... 135.00 E19 ...... 26550 ........ 531.00
A20........ 69.50 ....... 139.00 E20 ...... 275.00 ........ 550.00
A21........ 7150 ....... 143.00 E21 ...... 28450 ........ 569.00
A22........ 77.00 ....... 154.00 E22 ...... 293.00........ 586.00
A23........ 79.00 ....... 158.00 E23 ...... 30250........ 605.00
A24 ........ 81.00 ....... 162.00 E24 ...... 312.00........ 624.00
A25........ 83.00 ....... 166.00 @ntad NASA CASI
A99 ®ntad NASA CASI

Payment Options

All orders must be prepaid unless you are registered for invoicing or have a deposit account with the NASA CASI.
Paymentan be made by VISA, MasterCard, American Express, or Bi@dub credit card. Checks or money orders
must be in U.S. currency and made payable to “NASA Center for AeroSpace Informatioagister please request
aregistration form through the NASA STI Help Desk at the numbers or addresses below

Handling fee per item is $1.50 domestic delivery to any location in the United States and $9.00 foreign delivery to
CanadaMexico, and other foreign locationsidéo orders incur an additional $2.00 handling fee per title.

Thefee for shipping the safest and fastest way via Federal Express is in addition to the regular handling fee explained
above—$5.00 domestic per item, $27.00 foreign for the first 1-3 items, $9.00 for each additional item.

Return Policy

The NASA Center for AeroSpace Information will replace or make full refund on items you have requestédvewe
madean error in your ordeif theitem is defective, or if it was received in damaged condition, and you contact CASI
within 30 days of your original request.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
7121 Standard Drive Fax: (301) 621-0134
Hanover MD 21076-1320 Phone: (301) 621-0390

Rev. 7/98



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

7121 Standard Drive

Hanover, MD 21076-1320.

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.
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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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199802021330ffice of the Under Secretary of Defense (Acquisitipigshington, DC USA
The DOD Tactical Aviation Modernization Program
Kaminski, Paul G., Gice of the Under Secretary of Defense (Acquisitions), USA;. Iy 1997; 15p; In English
Report No.(s): AD-A339157; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche
Statement to the House Committee on National Security regarding thedatiBal Aviation Modernization Program.
DTIC
Security; Integrity

19980202469Advisory Group for Aerospace Research and Developrientilly-SurSeine, France
Numerical Unsteady Aendynamic and Aeielastic Simulation L'Aerodynamique instationnaire numerique et la simula
tion de I'aeroelasticite
NumericalUnsteady Aerodynamic and Aeroelastic Simulation;.NI888;198p; In English; In French; Meeting of the AGARD
Structures and Materials Panel, 14-15 Oct. 1997, Agllidenmark; Sponsored by Advisory Group for Aerospace Research and
DevelopmentFrance; Also announced as 19980202470 through 19980202483
Report No.(s): AGARD-R-822; ISBN 92-836-0054-1; CopyrigtaiVéd; Avail: CASI; A09, Hardcopy; A03, Microfiche

Two components are required for analysis of dynamic aeroelastic phenomena, a structural finite element model of the vehicle,
and an unsteady aerodynamics model; in current practice linear approximations are used for both models. Although structural
nonlinearitiegpossibly play a part in some cases of Limit Cycle Oscillation (LCO)ailadysis community is generally content
with existing structural modeling methods. The need for accurate and user-friendly advanced aerodynamic methods, however,
is generally recognized. Control surface buzz, a one degree of freedom aerpkiEmdimenon involving shock oscillation, is
anexample of a problem not susceptible to analysis using linear aerodynamics. The current practice in industry is to use very con
servative rules of thumb in hopes of preventing buzz, or simply to ignore the possibility. Obviously, conservatism introduces
unnecessaryeight and the discovery of a buzz problem during the test program causes delay and an expensive fiartlesign ef
As computer hardwariacreases in capabilitFD methods are maturing and becoming available for at least limited use i indus
try. These methods hold much hope for future improvementssteady aerodynamics predictions. More accurate analysis of
ordinaryflutter in the sub- and supersonic flight regimes as well as the development of transonic analysis methods can result in
areduction of aircraft weight and developmeast by reducing the need for conservatism and possibly by eliminating the expense
of flutter model testing. Up to the present time, extrenfecdlfy of use, computational cost and lack of verification against suit
abletest cases have severely limited use of CFD procedures in industry; codes suitable for analysis of complete aircraft have not
beenshown to exist. The papers at thisNshop dealtvith methods at the leading edge of current technology as applied in indus
try, and with more advanced methadsich are in the development and checkout process. These papers contribute to the expecta
tion that the time is not far removed when industry Wélable to make much increased use of advanced unsteady aerodynamics
methods.
Author
Unsteady Aerodynamics; Mathematical Models; Finite Element Method; Aeroelasticity; Computational Fluid Dynamics;
Navier-Stoke&quation; Thee Dimensional Flow; Computerized Simulation; Flutter



19980202697Naval Postgraduate SchpMonterey CA USA
Decision Support Requiements for the Aviation Maintenance Material Control Officer
Brosch, Bruce W Naval Postgraduate School, USA; Dec. 1997; 97p; In English
Report No.(s): AD-A341821; No Copyrightyail: CASI; A05, Hardcopy; A02, Microfiche

This thesis evaluates Naval/iation Logistics Command Information System (NALCOMIS) based upon maintenanee man
agementnformation requirements and highlights how NALCOMIS does not support the Maintenance Material Cdicteol Of
(MMCO ) as an information system. The Automated Maintenance Environment (AME) initiative currently in development will
be capable of providing the MMCO with the information needed to improve maintenance management decisions. The overall
resultwill be reduced aircraft lifecycle costs and improved operational availaBiltgncept of operations at theganizational
maintenance level is presented to illustrate the AME concept. The full implementation of AME will have a profound effect on
Navalaviation maintenance processes. Recommendations for further research are presented.
DTIC
Management Information Systems;chaft Maintenance; Logistics Management; Militaryidtion

19980202964Bristol Univ, Dept. of Aerospace EngineeriigK
The Aeronautical Journal, Volume 102, Golden Jubilee Issue
Stollery, John L., Editor, Bristol Univ., UK; The Aeronautical Journal; Feb. 1998; ISSN 0001-9240; 55p; In English; Also
announced as 19980202965 through 19980202970; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche; US Sales
Only; US Sales Only

Topicsconsidered in this Goldelubilee Issue include: (1) Unsteady propeller flows due to turbulence ingestion; (2) Com
putation,analysis and theory of two-phase flows; (3) Through thickness fatigue failure of fibre-reinforced composites; (4) A 2D
Navier-Stokesnethod for unsteady compressible flow calculations on moving meshes; (5) The feasibility and benefits of dynamic
reconfigurationn integrated modular avionics; and (6) Innovative approaches to composite structures.
CASI
Composite Structures; Fiber Composites; Compressible Flow; Navier-Stokes Equation; Avionics; Turbulent Flow; Unsteady
Flow; Two Phase Flow; Fatigueebts; Systems Engineering; Helmet Mounted Displays

19980203127Naval Postgraduate SchpMonterey CA USA
An Analysis of Depot Level Maintenance for the H-60 Helicopter Under an Integrated Maintenance Concept
Hatcher Charles S., JrNaval Postgraduate School, USA; Sep. 1997; 122p; In English
Report No.(s): AD-A340983; No CopyrightyAil: CASI; A06, Hardcopy; A02, Microfiche

This thesis examines the depot maintenance processes of naval H-60 helicopters. Byglgéicahdlimate issues are dis
cussed. Aircraft Service Period Adjustment (ApBeferral rates, Standard Depot Level Maintenance (SDLM) turnaround time,
depot maintenance direct labor and material costs, and projected backlog using depot requirements and funding are examined
Dataanalysis indicates a need for significantcess improvements or radical changes to depot processes. The Integrated Mainte
nanceConcept (IMC) willconsolidate ayanizational and depot level maintenance at fleet locations. k4G afeveral advan
tages over traditional depot maintenance methods. Using regression analysis, the direct costs of SDLMs conducted at the
Pensacola Naval Aviation Depot from 1987 to 1995 were used to estimate direct costs of depot maintenance based on: aircraft
age,the projected level of depot maintenance, and employment (operational versus traiitivig)thé/scope of this research,
aweak correlation existed between thigect labor costs and aircraft age and employment as explanatory variables; direct material
costsshowed a higher correlation: for total direct costs, these two variables explained 34.4 percent of the variation. Incorporating
additionalexplanatory variables, such as flight hours prior to SDLM, may improve the model. Fieatinmendations are made
to facilitate the transition thtegrated Maintenance, emphasizing data collection requirements and data analysis techniques to
better estimate maintenance and funding requirements.
DTIC
Aircraft Maintenance; Data Acquisition; H-60 Helicopter; Operating Costgiceédues; Management Planning
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Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and internal flow in ducts and turbomachinery.

19980202315Texas Uniy, Dept. of Civil EngineeringAustin, TX USA
Tip Flows for Wings and Propellers and their Effect on the Pedicted Performance
Kinnas, S. A., €xas Univ, USA; Pyo, S., &@xas Univ, USA; Jan. 1998; 44p; In English
Contract(s)/Grant(s): N00014-96-1-0231
Report No.(s): AD-A339151; Rept-98-1; No Copyrightall: CASI; A03, Hardcopy; A01, Microfiche

Variouswake alignment techniques which have been developed pasitdor the analysis of noncavitating propellers in uni
form inflows are reviewed and some of them are extended in the case of cavitating flows subject to inclined inflofextThe ef
of the inclined trailing wake geometry on the predicted cavities and blade forces is finensidaificant. The &ct of the tip
vortex detachment location on the shape ofttaiding wake and on the pressure distribution on the tip is studied for wings and
propeller blades. The local viscous flow inside of the core of a tip vortex is formulated via a paraboliShkikésrapproach.
Predictedopen flow characteristics and unsteady forces acting on the blades of an inclined shaft propeller are compared to those
predictedby other methods, as well as those measured in experiments.
DTIC
Propeller Blades; ¥rtex Shedding; Naviestokes Equation; Cavitation Flow; Flow Characteristicgscdus Flow

19980202470NASA Langley Research Centétampton, YA USA
Calculated viscous and scale effects on transonic aetasticity
EdwardsJohn W, NASA Langley Research Cent&fSA; Mar 1998; 1p; In English; Also announced as 19980202469; €opy
right Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

A viscous-inviscid interactive coupling methizdused for the computation of unsteady transonic flows. A lagextrainment
integral boundary layer method is used with a transonic small disturbance potential code to compute the transonic aeroelastic
responséor two wing flutter models. By varying the modeled length scale, viscéest®imay be studied as the Reynolds number
perreference chordlength varies. Appropriate variation of modeled frequencies and generalized masses thempHoissn
of responses for varying scales or Reynolds nuniaa wing planforms are studied: one a four percent thick swept wing and
the other a typical business jet wing. Calculations for both wings show limit cycle oscillatimassnic speeds in the vicinity
of minimum flutter speed indices.
Author
Transonic Flow; Viscous Flow; Scale Effect; Aeroelasticity; Aerodynamic Stability; Unsteady Aerodynamics; Mathematical
Models;Inviscid Flow; Flutter Analysis; Wg Oscillations; Tansonic Flutter

1998020247 1Dassault Aiation, Saint-Cloud, France
Aeroelasticity and C.ED. Aeoelasticite et C.B.
Petiau,C., Dassault wation, France; Stoflet, B., Dassault #iation, France; Nicot, PhDassault Aiation, France; Mar1998;
16p;In English; InFrench; Also announced as 19980202469; Copyrigiv&d; Avail: CASI; A03, Hardcopy; A03, Microfiche

We present the evolution of the use of CFD methods within our system of aeroelastic analysis (ELEBidxt&d from a
tool founded on the coupling of a structural Finite Element(FE) model and of an aerodynamic model, based on linear potential
theory,empirically calibrated (mainly frorflight tests). The linear character of these models allows a \igieet organization
of inexpensive calculations (notions of load basis and of aerodynamic basis), sweeping of dligit thenfigurations (Mach,
altitudes, maneuvers, mass and external store configurations). Presently, keeping the same organization, we use an Euler FI
methodfor the efects of initial shapes and of rigid motions. Now we push our developments in two main directions: non linear
methods of direct static and dynamic coupling with aerodynamic modelgrdjnear potential methods and mainly by steady
andunsteady FE Euler methods; dirgearized Euler methods in the neighborhood of previous non linear static aeroelastic solu
tions. In conclusion, we evoke the main features of our futg@nization of aeroelasticity analysis which will be more accurate
while remaining abrdable.
Author
Aeroelasticity;Computational Fluid Dynamics; Nonlinearity; Linearization; Euler Equations of Motion; Finite Element Method



19980202472NASA Langley Research Centétampton, YA USA
Application of the ENS3DAE Euler/NavierStokes Aepelastic method
SchusterPavid M., NASA Langley Research CenteiSA; Beran, Philip S., Air Force Inst. oédh., USA; Huttsell, Lawrence
J.,Air Force Research Lab., USA; Numerical Unsteady Aerodynamic and Aeroelastic Simulatioh98&rlp; In English;
Also announced as 19980202469
Contract(s)/Grant(s): F33615-95-D-3214; AF Proj. 0003; Copyrighiv®d; Avail: CASI; A03, Hardcopy; A03, Microfiche

This paper discusses recent applications of the ENS3DAE computational aeroelasticity method. In particular, it describes
aeroelasti@and unsteady aerodynamics calculations performed on wings with trailing edge control surfaces. These simulations
include the investigation of control reversal for a structurally flexible wing with a deflected control surface, and a static and
dynamicanalysis of a rigid wing with aescillating control surface. The two sets of calculations were performed independently
on different wings using di¢érent grid topologies. The control reversal simulation represents an inviscid Euler static aeroelastic
analysis of a thin wing with a rectangular planform. The geometry of this wing makes it suitable for computations using more
approximateijnviscid aerodynamicmethods. Thus, the results of the present Euler computations are compared with numerical
datagenerated by a validated computational aeroelasticity code which uses a simpler aerodynamic formulation. The second illus
tratedcase involves the simulation of a significantly more complex flowfield the static and dynamic analyses of this geometry
wereperformed using the viscous Navlgtokes equation option in ENS3DAE. Results of both the steady and unsteady calcula
tionson this wing are compared with existing experimental data.
Author
Aeroelasticity;Contiol Surfaces; NavieStokes Equation; Unsteadyerodynamics; Computational Fluid Dynamics; Mathemat
ical Models; Contol Simulation

19980202473Deutsche Forschungsanstalt fuer Luft- und Raumfhist. of AeroelasticityGoettingen, Germany
Aerodynamics for elastically oscillating wings using the virtual grid deformation method
Wegner, W., Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany; Mar. 1998; 12p; In English; Also announced as
19980202469Copyright Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche
A new efficient, and precise calculation method for unsteaelypdynamics is presented in this pajies called the "virtual
grid deformation” method. The time-dependent grid deformation is observed virtually and without restriction, meaning that this
methodis also valid for high deflections anddaramplitudes, respectiveljhis method is applicable to the conservation laws
of fluid flows which are solved by a finite volume scheme and by a time-stepmingdure. Numerical results of a standard wing
in steady and unsteady flow are compared with available measurements.
Author
UnsteadyAeodynamics; Finite Mume Method; Oscillating Flowyathematical Models; Unstructed Grids (Mathematics);
ConservatiorLaws; Computational Fluid Dynamics

199802024 740ffice National d’Etudes et de Recherches AerospatiBlass, France
Application of linearized Euler Equations to the estimation of flotation Application des equations d’Euler linearisees a la
previsiondu flottement
Mortchelewicz,G. D., Ofice National d'Etudes et de Recherches AerospatiBlasice; Numerical Unsteady Aerodynamic and
AeroelasticSimulation;Mar. 1998; 8p; Tanslated in English by Schreiber; In French; Also announced as 19980202469; Copy
right Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche

Theuse of linearized Eulaxquations in the context of harmonic excitations of structural modes makes it possible to calculate
theaeroelastic forces in the frequency field at a reduced calcutaiairwhich is well below the cost obtained by the classical
method of time simulation using the Euler equations. Numerical examples make it possible to illustrate this approach.
Transl. by Schreiber
Aeroelasticity;Euler Equations of Motion; Linearization; ComputeriZgichulation; Harmonic Excitation; Structural Stability;
FrequencyDistribution; Mathematical Models

19980202476Boeing Ca.Long Beach, CA USA
CFD based corections for linear aeodynamic methods
Baker, Myles L., Boeing Co., USA; Mar. 1998; 12p; In English; Also announced as 19980202469; Copyright Waived; Avail:
CASI; A03, Hardcopy; A03, Microfiche

In the pasfew years, great strides have been made in the analytical prediction of nonlinear flows using computational fluid
dynamics(CFD). Coupled with the exponential growth in computer pothés has made it possible to analytically predict the
unsteadyaerodynamics and aeroelastic motion of complex configurations in nonlinear flow regimes. Unfortthresgelginaly



sesareextremely costly due to the vast amount of computatiofatteééquired to compute the requisite time histories. This-com
putational expense limits the use of these nonlinear aeroelastic tools to special cases, and eliminates them from consideratior
wheneveia lage number of conditions must be evaluated. Due to this high cost, the aerodynamic tools used in certification analy
sis and aeroelastic design optimization are usually based on linear lifting surface theory or panel methods. This paper presents
amethod to bridge this gap, so that the improved accuracy of the expensive nonlinear aerodynamic/aeroelastic methods can be
injectedinto the economical production-type aeroelastic analyses through corrections to the linear aerodynzonicast to
techniquedased on multiplicative correction factors, the present technigue corrects the linear aerodynamics by remmving a
ponentof the pressure distribution from the linear theand replacing it with a component computed with a nonlinear method

using a concept called "local equivalence.” This allows a small number of nonlinear analyses to be appligd twakzer of
aeroelasti@nalyses. The technique is equally applicable to steady and unsteady aerodynamics. The formulation is such that, if
available steady or unsteady wind tunriEta can also be used in aeroelastic analysis and optimization. The scope of the paper

is limited to comparing the results of corrected linear aerodynamics to the available nonlinear data, since many comparisons
betweemonlinear simulations and experiment available in the literature. An application of the current technique to the flutter
analysisof the AGARD 445.6 wings shown, along with correlations between direct nonlinear flutter simulations and flutter solu
tionswith corrected aerodynamics.

Author

Computational Fluid Dynamics; Unsteady Aerodynamics; Error Correcting Codes; Flutter Analysis; Flutter; Nonlinearity;
MathematicalModels; Unsteady Flow

199802024 78Deutsche Forschungsanstalt fuer Luft- und Raumfatst. of AeroelasticityGoettingen, Germany
Transonic aepelastic simulation of a flexible wing section
Schulze Silvio, Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany1888; 20p; In English; Also announced
as19980202469; Copyright &ived; Avail: CASI; A03, Hardcopy; A03, Microfiche

Flutter characteristics and results of aeroelastic time response analyses of NACA64010 airfoils osaitiaispnic flow
are presented. These solutions were obtained by a newly developed two-dimensional aeroelastic simulation code which is
designedn such a manner that the flow and the structure can be modelled independently by using the so-called domain decomposi
tion approach. The coupled field problem is thefieaively solved in the time domain by applying a partitioned solution proce
durein which the fluid and the structural solvers are executed in an alternating fashion and exchange interface data only at certain
time steps. In this study the prediction of the flow field around airfoils in arbitrary motion is based on the solution of the unsteady
Euler equations. The structure might either be modelled as a rigid body system or as a more realistic flexible configuration. In
this context, the finite element method is used to model elastictefin the chordwise direction of a typical wing section, thus
accounting for more general motions of the airfoil including the fluid structure interaction boundary. The underlying theory is
briefly outlined and results are presented for several aeroelastic test cases of varying complexity in the structural nuzdels Both
with and without control surface are dealt with and the effect of flexibility on the transonic aeroelastic stability behavior is
investigated.
Author
Transonic Flow; Unsteady Flow; Flexible Wings; Airfoils; Aeroelasticity; Computerized Simulation; Finite Element Method;
Euler Equations of Motion; Dynamic Response; Coh8urfaces; Wwo Dimensional Models; Mathematical Modelsansonic
Flutter; Computational Fluid Dynamics

199802024 79National Aerospace LabAmsterdam, Netherlands
NLR-TUDelft experience in unsteady aendynamics and aeoelastic simulation applications
Meijer, J. J., National Aerospace Lab., Netherlands; Hounjet, M. H. L., National Aerospace Lab., Netherlands; Eussen, B. J. G.,
National Aerospace Lab., Netherlands; Prananta, B.eBhriische Hogeschool, Netherlands; M&98; 21p; In English; Also
announceas 19980202469
Contract(s)/Grant(s): NIVR-01904N; CopyrighWed; Avail: CASI; A03, Hardcopy; A03, Microfiche

The development of computational aerodynamic and aeroekastidation codes is steadily making progress. Nevertheless
thesecodes are only modestly being accepted by the end-users in industry and other agencigess af fthtter clearance @ere
elasticresponses, in generalaNbus shortcomings of the current codes can be named which cause the reserve of the end-users.
One of them is often unacceptable amount of manpower required for pre- and postprocessing. NLR is developing a numerical
aeroelastisimulation environment for applications to civil and figktigre aircraft, of which a pilot version is in operation. Spe
cial attention has been given to the design of user friendly pre and postprocessing. The paper will discuss the motivation of an
aeroelastisimulation environment, the status of the NLR AEroelastic SIMulation system, the current research activities, the pre



andpostprocessingnd future research activities. Several applications will be shown, demonstrating the use to both civikand fight
er-typeaircraft.

Author

UnsteadyAeiodynamics; Aarelasticity; Computational Fluid Dynamics; Computerized Simulation; Flutteredimensional
Models;Aircraft Models; Mathematical Models; g Oscillations; Aendynamic Characteristics

19980202481DaimlerBenz Aerospace A.GMilitary Aircraft, Munich, Germany
High incidence unsteady aesdynamics for aeonservoelastic pedictions
Luber,W., DaimlerBenz Aerospace A.G., Germany; Beckkr DaimleiBenz Aerospace A.G., Germany; Numerical Unsteady
Aerodynamic and Aeroelastic Simulation; Mar. 1998; 16p; In English; Also announced as 19980202469; Copyright Waived;
Avail: CASI; A03, Hardcopy; A03, Microfiche

The aeroservoelastic stability of a fighter type aircrafhigestigated at high angle of attack. Thiees of non-linearinci-
dencedependent unsteady aerodynamic forces of elastic modes and of control surface deflections on the structural coupling are
demonstratedbr low and high subsonic speeds foffeliént incidences. The fifrence of open loop frequency response functions
calculatedwith linear and with high angle of attack unsteady aerodynamics documents the necessity of introduction of high inci
denceeffects for aeroservoelastic stability calculations. Non-lindfacts are introduced using unsteady pressures of windtunnel
experiment®n an oscillation model by correcting of theoretical pressures.
Author
Aerodynamic Forces; Aeroservoelasticity; Angle of Attack; Control Surfaces; Unsteady Aerodynamics; Subsonic Speed; Wing
Oscillations; Fighter Aircraft; Deflection; Wind Tunnel Models; Wind Tunnel Tests; Computational Fluid Dynamics; Wind
Pressure

19980202482Z0ONA TechnologyInc, Mesa, AZ USA
A unified unsteady aepndynamic module for aepelastic and MDO applications
Chen,P. C., ZONA Technologylnc., USA; Sarhaddi, d., ZONAethnologyInc., USA; Liu, D. D., Arizona State UnjWSA;
Mar. 1998; 14p; In English; Also announced1®980202469; Sponsored in part by Air force STTR.; Copyrighiv®d; Avail:
CASI; A03, Hardcopy; A03, Microfiche

Recent advances in the lifting surface methods are attributed to the possible generalization of the Aerodynamic Influence
Coefficient(AIC) method to the fansonic and Hypersonic flight regimes. Thus a unified AIC (UAIC) approach has been devel
opedfor aeroelastic/MDO applications in the complete Mach number range. A typical CFD method usually @fDieSD
interfacing in a time-domain aeroelastic analysis, while additional grid generation effort is needed in each MDO design cycle.
Theformer procedure is still underdeveloped and the latter could be. dastlyfrom these procedures, the present UAIC is fully
compatiblewith classical linear aeroelastic matrix equations. Thus, the UAIC approach as an unsteady aerodynamic module can
bereadily integrated with current standard FEM systems or iM®@ environment, practiced by aerospace industries. Specifi
cally, the present module consists of four major unsteady aerodynamic codes which jointly cover all flight regimes, thereby render
ing the module unified for all Mach numbers. First, the capability of the present aerodynamic modagedigitiussed. Second,
the seamless integration thie present aero module with a MDO software ASTROS is properly defined. Third, cases studied for
thevalidation of the integrated aerodynamic module will be presented. These include: supersonic analysis of a swept untapered
wing, a fighter wing with transonic flutter constraamd a rectangular wing in roll with control surface reversal. Finatiywill
present our concept of computational aeroelasticity in terms of Aeroelasticity Modeling Methodology (AIC methods)-and Aero
elasticitySimulation Methodology (CFD methods) from the standpafimidustrial application. Whbelieve that these two meth
odologiesijf their practices follow the proposed global stratemuld compliment each other in achieving further computational
expediencyand with wider applicability
Author
Aeroelasticity;Unsteady Aaerdynamics; Grid Generation (Mathematicspaiisonic Flutter; Contol Surfaces; Computational
Fluid Dynamics; Computerized Simulation; Mathematical Models; Subroutines; Flutter Analysis; Applications Programs
(Computers)

19980202483Saab Aircraft Cgo.Flutter and Loads Depl.inkoeping, Sweden

Experience with unsteady aendynamics computation for Saab Aicraft

Franzen, Bo, Saab Aircraft Co., Sweden; Nilsson, Bo, Saab Aircraft Co., Sweider|lVBengt, Saab Aircraft Co., Sweden;

Mar. 1998; 12p; In English; Also announced as 19980202469; Copyrighed/ Avail: CASI; A03,Hardcopy; A03, Microfiche
Unsteadyaerodynamics plays a vital ralethe design of an aircraft. Already in the initial phase it is necessary to have reliable

estimate®f flutter boundariesnd to supply information for control system software and hardware. Thus speed and accuracy of



unsteadyaerodynamic computation are required. In practice, it is natural to depend mainly on computations based on linear theory
Thereare situations where speed of computation and accuracy are contradiotbtiyen one must resort to previous experience
andcorrection strategies. The elastic modern aircraft is becoming more and more aero-servo-elastic. Thejoaiition

of the numerous feedback mechanisms is highly dependent on the accuracy ofodisitel aerodynamics. Moreoytre fre

guent application of multi-disciplinary optimization puts strong new demands on unsteady aerodynamic. &c¢hiapaper

we will show examples of validating experiments and computations, and discuss applications of classialraethods for

realcivil and military aircraft.

Author

UnsteadyAerndynamics; Applications Bgrams (Computers); Comtr Surfaces; \vig Oscillations; Aeoservoelasticity; fan-
sonicFlutter; Aelodynamic Loads; Mathematical Models; Dynamic Response

19980202965Bristol Univ, Dept. of Aerospace EngineeriigK
Unsteady propeller flows due to turbulence ingestion
Harden,J. M., Bristol Univ, UK; Lowson, M. V, Bristol Univ, UK; The Aeronautical Journal; Feb. 1998SN 0001-9240; &l-
umel02, No. 1012, pp. 63-70; In English; Also announced as 19980202964
Contract(s)/Grant(s): EPSRC-GR/J/15407
Report No.(s): Papet337; No Copyright; #ail: CASI; A02, Hardcopy; A01, Microfiche; US Sales Only; US Sales Only

A laser doppler anemometer (LDA) was configured to provide simultaneous 1D velocity readings from two separate points
in thecontracting flow regime upstream of a 0.63 m diameter model propeller operating under high thrust conditions.-Cross-cor
relationsbetween the velocity signals warsed to map the progress of turbulent eddy structures throughout the distortion, even
within the highly oscillatoryregion close to the blades. These measurements were used to provide data on the strength and velocity
of the eddies, as well as their average size and shape in two dimemki@mesults show both elongation of the turbulent structures
in the streamwise direction and distortion along their length, caused by the contracting flow and eyhdajtis stress. Linea
rizedisotropic theory was used to predict the changes in the turbulent kineticesnand was found to be accurate for the longitu
dinal component only
Author
Propellers; Trbulent Flow; Unsteady Flow; Linearization; Isofric Turbulence; Isotopic Media; Coss Corelation

19980203040lowa State Univof Science andéchnology Dept. of AerospacEngineering and Engineering Mechaniémes,
IA USA
Atmospheric Probe Model: Construction and Wind Tunnel Tests Final Report
Vogel, Jerald M., lowa State Unief Science andéchnology USA; [1998]; 50p; In English
Contract(s)/Grant(s): NCC2-935
Report No.(s): NASA/CR-1998-208195; NAS 1.26:208195; No CopyrighdjlACASI; A03, Hardcopy; A01, Microfiche
Thematerial contained in this document represents a summary of the results of a low speed wind tunnel test pletgram to
mine the performance of an atmospheric probe at low speed. The probe configuration tested consists of a 2/3 scale model
constructedrom a combination of hard maple wood and aluminum stock. The model design includes approximately 130 surface
staticpressure taps. Additionhhrdware incorporated in the baseline model provides a mechanism for simulating external and
internaltrailing edge split flaps for probe flow controkest matrix parameters include probe side slip angle, external/internal split
flap deflection angle, and trip strip applications. Test output database includes surface pressure distributions on both inner and
outerannular wings and probe center line velocity distributions from forward probe to aft probe locations.
Author
Wind Tunnel Ests; Pobes; Vihd Tunnel Models; Scale Models; €&sue Distribution; \élocity Distribution; Ring Wigs

19980203116Dynamic Engineering, IncNewport News, X USA
Flutter Model Technology Final Report 1 Jun. 1996 - 1 Jun 1997
Busan, Ron, Dynamic Engineering, Inc., USA; Jan. 1998; 62p; In English
Contract(s)/Grant(s): F33601-94-D-4016; AF Proj. 2401
Report No.(s): AD-A340820; WL-TR-97-3074; No Copyrightail: CASI; A04, Hardcopy; AO1, Microfiche
Wind tunnel testing of dynamically scaled models plays a key role in assaingew or modified aircraft will be free of
flutter within their flight envelopes. Dynamically scaled models are also widely used in research studies such as active control
of aeroelastic response, Eifalleviation, and validation of theoretical or computational methods. This paper summarizes many
of the critical design consideration involved with designing and fabricating flutter model hardware once the basic requirements



havebeen determined.opics discussed includspar design, stress skin construction, hinged control surfaces, instrumentation,
calibration,load testing, and a case study for supersonic F-22 flutter model components.

DTIC

Wind Tunnel Models; Wind Tunnel Tests; Supersonic Flutter; Flutter Analysis; Flight Envelopes; Dynamic Response; Design
Analysis

03
AIR TRANSPORTATION AND SAFETY

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

19980201889Failure Analysis Associates, In@lexandria, VA USA
Metallurgical Evaluation of a DOT-E6498-2216 Cylinder Final Report
Smith, T R., Failure Analysis Associates, Inc., USA; Jan. 1997; 64p; In English
Report No.(s): PB98-140692AR-DC-FR-97-01-01; No Copyright; vail: CASI; A04, Hardcopy; AO1, Microfiche
This report documents a metalflical examination of a failed aluminum cylinder authorized for the transportation in com
merceof specified liquified and nonliquefied compressed gases. The3®QTcylinder, manufactured under exemption D&T
6498, was in breathing air service for fire-fighting use. The evaluation included photodocumentation and non-destructive
examinationsgchemical and mechanical property determination, metallographic sectioning, and fractography
NTIS
Failure Analysis; Cracking (Fracturing); Mechanical ¢perties; Comprssed Gas; Cylindrical Shells; Metallography

19980201892National Inst. of Standards andchnology Building and Fire Research Laksaithersbug, MD USA
NuisanceAlarms in Air craft Cargo Areas and Critical Telecommunications Systems: Piceedings of the Third NIST Fie
Detector Workshop
Grosshandleiv. L., Editor National Inst. of Standards andchnology USA; Mar 1998; 46p; In English; Nuisance Alarms in
Aircraft Caigo Areas and Criticalélecommunications Systems, M&898, Gaithersbgr MD, USA
Report No.(s): PB98-144538; No Copyrighjal: CASI; A03, Hardcopy; A01, Microfiche

Theneed for faster and more intelligent decision making regarding the presence or absence of a fire threat has become acute
in the commercial aircraft and telecommunications industries, both of which have been particularly hard-hit be the cessation of
halonproduction. The drive earlier detection has as a consequence the possibility of increased rate of nuisance alarms; however
thereare no accepted standards against which a fire detection system can be operated to assess its immunity to false alarm. A work
shopwas held at NIST with the main objective to identify physical sources of nuisance alarms that may plague curreng-and emer
ing fire detection technologies for telecommunications applications and for aircgdtar@as, to reach consensus on what test
methodsare appropriate to evaluate a detection systémrunity to false alarm in the presence of physical nuisance sources,
andto recommend actions to develop and/or implement these new test methods. The workshop consisted of a number of invited
backgroundalks from representatives of the aircraft &sldcommunications industries and government agencies. The current
stateof detector evaluation methodologies was reviewed, alongwtittt has been documented in the open literature regarding
thenumber and sources of nuisance/false alarms in these two applications. This report summarizes the discussions and presen
themajor findings for each application.
NTIS
Commecial Aircraft; False Alarms; Fies; Air Cago; Decision Making; @lecommunication; ¥ning Systems; Detection

19980202332Federal Aiation Administration Airport and Aircraft Safety Research and Developmatiaintic City, NJ USA
Fire-ResistantMaterials: Research Overview Final Report
Lyon, Richard E., Federaliation Administration, USA; Dec. 1997; 23p; In English
Report No.(s): AD-A340649; DOTAA/AR-97/99; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
Thisreport provides an overview of the research bemglucted by the FederaViation Administration (RA) to develop
fire safe cabin materials for commercial aircraft. The objective of the Fire-Resistant Materials program is to eliminate burning
cabinmaterials as a cause of death in aircraft accidents. Long-term activities include the synthesithefmeally stable, low
fuel value oganic and inaganic polymer systems. The synthesfentfis supported by fundamental research to understane poly



mercombustion and fire resistance mechanissisg numerical and analytic modeling and the development of new characteriza
tion techniques.

DTIC

Aircraft Construction Materials; Flammability; Flame Redants; Commaiial Aircraft; Polymers; Composite Materials

19980202334General Accounting @€e, National Security and Internationalfairs Div., Washington, DC USA
Briefing Report to the Honorable Ike Skelton, Ranking Minority Member, Committee on National Security House of Rep
resentatives.Military Air craft Safety: Serious Accidents Remain at Historically Low Levels
Mar. 1998; 13p; In English
ReportNo.(s): AD-A340751; GAO/NSIAD-98-95BR; B-279205; No Copyrighta#: CASI; A03, Hardcopy; A01, Microfiche

Flight mishaps involve an y reportable damage to an aircraft that is preparingndlfight, or completing a landing. Flight
mishapsare classified by DOD according to the severity of resulting injury or property damage. Class A mishaps involve damage
of $1 million or more, a destroyed aircraft, or a fatality or permanent total disabligyremaining classes of mishaps are distin
guishedprimarily by their loss value and severity of injury: Class B accidents involve damage ranging from $200,000 to less than
$1 million, permanent partial disability, or inpatient hospitalization of five or more people; Class C accidents involve damage
rangingfrom $10,000 to less than $200,000 or a lost time injury; and Class D accidents involve damage of less than $10,000. Our
review focused on Class A flight mishaps ofiyDD requires that all mishaps be investigated so that causes can be identified
corrective actions taken to prevent future occurrences. Service safety centers play a key role in * maintaining aviation mishap
statistics establishing safety policies, disseminating safety information, reviewing mishap investigation reports, tracking recom
mendationsand performing safety studies. In addition, the safety centers analyze trends to identify potential safety hazards.
DTIC
Congessional Reports; Adraft Safety; Military Aicraft; Aircraft Accidents

1998020311 7Marine Aviation Weapons andakctics Squadron,Yuma, AZ USA
Qualitative Assessment Report. Portable Flight Planning Softwar (PFPS) Sep. 1997 - Feb. 1998
Barr, Robert S., Marine Wiation Weapons anddctics Squadron 1, US&ampson, Matthew. TMarine Aviation Weapons and
TacticsSquadron 1, USA; Feb. 25, 1998; 65p; In English
Report No.(s): AD-A340821; No CopyrightyAil: CASI; A04, Hardcopy; AO1, Microfiche

With the exponential increase in computapabilities in the last ten years, the Department of Defense and the Department
of the Navy (DoN) has sought to equip Navy and Marine forces with more capable and compact Automated Mission Planning
SystemgAMPS). Despite thesefefts, there currently is no single AMPS which satisfies the AMPS requirements for all DoN
aircraft. There are, howevenumerous AMPS' being employed to fill the shortfall. Oivgerim fix being explored by DoN is
PortableFlight Planning Software (PFPS). PFPS is a PC based AMPS, developed by the Air Force giadi&#oResearch
Institute,which presents the Combat Flight Planning Software (CFPS) interactive time, distance, heading, and fuel card and the
FalconView mapping toolkit simultaneousl@ther capabilities include the ability to interfagigh digital maps, imageryerrain
elevationdata and aeronautical flightformation files. Upon request from PMA 233, a Qualitative Assessment (QA) of PFPS
was conducted by Marine Aviation Weapons and Tactics Squadron One (MAWTS-1) during Weapons and Tactics Instructor
(WTI) Course 1-98. Approximately forgxperienced aviators from the Marine Corps and Air Force participated in the assess
ment. The assessment consisted of classroom training, computer lab, and self-pacBeéspadygendpinions were captured
in a single survey administered three times during the course. Respomdenirveyed on their background information, their
computerand AMPS experience, the adequacy of PFPS training received fibidtgibf using PFPS Human Machine Interfaces
(HMI), the adequacy of PFPS documentation, the compatability of PFPS with various mission planning requirements,-the reliabil
ity of PFPS, the maintainability of PFPS, and the tactical impact and time savings realized while using PFPS.
DTIC
Computer Pograms; Flight Plans; Mission Planning

19980203142Army Aeromedical Research Lalort RuckerAL USA

The Role of Piotective Msors in Injury Pr evention During U.S. Army Rotary-Wing Aviation Accidents Final Report
ReynoldsBarbara S., Army Aeromedical Research Lab., USA; Rash, Clarence E., Army Aeromedical Research Lab.,-USA; Col
thirst, Paul M., Army Aeromedical Research Lab., USA; Ledford, Melissa H., Army Aeromedical Research LablI&I8A,
JohnC., Army Aeromedical Research Lab., USA; Jan. 1998; 28p; In English

Contract(s)/Grant(s): Proj-30162787A879

Report No.(s): AD-A341285; USAARL-98-18; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche



Visorstheir associated flight helmets are considereidtfon Life Support Equipment (ALSETJhe role of visors is to reduce
the frequency and severity of facial injuries. to investigate this role, the Army aviation accident database from the U.S. Army
SafetyCentey Fort RuckerAlabama, and the ALSE Retrieval Program (ALSERP) database from the U.S. Army Aeromedical
Researcliaboratory Fort RuckerAlabama, were investigated for visor related accident data. In addition, a review of past analy
ses of head and facial rotary-wing accident data was conducted. The findings support the premise that visors, when properly
deployedplay a major role in reducing the frequency and severity of facial injuries.
DTIC
Aerospace Medicine; Helmets; Life Support Systems

19980203197Federal Aviation Administratigritlantic City, NJ USA
A Field Study of Transponder Performance in General Aiation Air craft Final Report
Talotta, Micholas J., Federal/iation Administration, USA; Dec. 1997; 43p; In English
Report No.(s): AD-A341592; DOTAA/CT-97/7; No Copyright; &ail: CASI; A03, Hardcopy; A01, Microfiche
This report documents the resuttsa field study conducted to sample the technical health of transponders carried by General
Aviation (GA) aircraft currently operating in the National Airspace System (NAS).
DTIC
General Aiation Aircraft; Flight Tests; Air Taffic Control

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

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

19980202291Massachusetts Inst. oédh, Lincoln Lab, Lexington, MA USA
Multilateration on Mode S and ATCRBS Signals at Atlantas Hartsfield Airport
Wood, M. L., Massachusetts Inst. oédh., USA; Bush, R. WMassachusetts Inst. oédh., USA; Jan. 08, 1998; 154p; In English
Contract(s)/Grant(sPTFA01-93-Z-02012
Report No.(s): AD-A340609; PC-260; No Copyright; ®ail: CASI; A08, Hardcopy; A02, Microfiche

The ATC community is seeking a way to obtain aircraft ID and impratadeillance on the airport movement area. Surface
radarsprovide good surveillance data, but do not providlemay not cover the whole movement area, anfésfrom false reflee
tion targets and performance degradations in rain. This report describes an evolutionary technique employing multilateration,
TCAS technologyand existing ACBI transponders to providae desired surface surveillance information. Five mutilateration
receiver-transmitteréRTs) based on TCAS units, and a central multilateration computer processor were procumethtad
onthe highest available buildings on the perimeter of the north sifitasfta’s Hartsfield airport. The resulting coverage was
suchthat there was a 93% probability that a multilateration position would be compusegivien Mode S short squitter emitted
from a target at a randomly selected position on the movement area. Multilateration was performed on ATCRBS targets using
replieselicited by whisper shout methods originally develofoedl CAS. Measurements showed that whisper shout was success
ful in de garbling tagets that were in close proximity on the movement area. The probability of obtainifi@&B& multilatera
tion position in a given one second interval depended on the number of whisper shout interrogations transmitted. The equipment
required over 10 interrogations pergtatr per second to obtain per second multilateration updateorates typical tagets of
58%and 83% respectivelfhis less than anticipated performance was primarily due to thiciaef whisper shout interrogation
techniguethat was used in the tested equipment.
DTIC
Air Traffic Contol; Surveillance; Tansponders; Radar Beacons

199802024 14Air Force Inst. of €ch, School of Engineeringh\right-Patterson AFB, OH USA
Impr oved Mathematical Modeling for GPS Based Navigation
Nardi, Salvatore, Air Force Inst. o&Gh., USA; Mar1998; 144p; In English
Report No.(s): AD-A342014; AFIT/GE/ENG/98M-01; No Copyrightjal: CASI; A07, Hardcopy; A02, Microfiche

This thesisis concerned with the development of new closed form GPS position determination algorithms that work in the
presence of pseudorange measurement noise. The mathematical derivation of two closed form algorithms, based on stochasti
modelingand estimation techniques, is presented. The algorithms provide an estimate of the GPS solution parameters (viz., the
userposition and the user clock bias) as well as the estimation error covariance. The experimental results are analyzed by compari
sonto the baseline results from the conventional Ilterative Least Squares (ILS) algorithm. In typical GPS scenarios, the closed form

10



algorithmsare extremely sensitive to noise, making them unsuitable for stand-alone use; hthegyserform very well at esti
matinghorizontal position parameters in ground-based pseudolite planaseersgrios where the ILS algorithm breaks down

dueto poor geometryFor typical scenarios, the use of a supplementary algorithm is required to refine the solution. Thus, the der
ivation of two supplementary algorithms is presentbd;first based on a maximum likelihood approach and the second uses a
Kalman like update approach. Both supplementary algorithms produce results comparable to the ILS results, but the Kalman
updateapproach is preferred. The advantages introduced by the closed form, supplemented by thag¢ateaalgorithm are:

(1) The capability to estimaiés estimation error covariance, and (2) The potential for computatidicédety due to the closed

form nature of the solution.

DTIC

MathematicalModels; GlobalPositioning System; Navigation; Maximum Likelihood Estimates; Planar Stesctéfgorithms

1998020291 7Defence Research Establishment Otta@bawa, Ontario Canada

GPS Heading Determination Using Short Antenna Baselines

Vinnins, Michael, Defence Research Establishment Ottawa, CaGadlap, Lloyd D., Defence Research Establishment Ottawa,

CanadaApr. 1997; 61p; In English

Report No.(s): AD-A341662; DREO-TN-98-001; No Copyrightafx CASI; A04, Hardcopy; A01, Microfiche
DefenceResearch Establishment Ottalhas completed an exploratory investigation into the use of GPS as a method of head

ing determination for an in-ice Arctic surveillance senkaown as an ice-pick sonobyayopped from a surveillance aircraft

into the ice cover of the Canadian high Arctic. The parameters within which the systemfuraation included operation above

a latitude of 80 degrees north with a bearing accuracy of better than 5 degrees. Due to the small diameter of the sonobuoy, the

investigatiorwas to center on the use of extremely short antenna baseline separations; Heluevable, as well as the use of

inexpensivepff-the-shelf receivers of small size and low power consumption.

DTIC

Sonobuoys; Atic Regions; Radio Interfemeters

19980203014Civil Aeromedical Inst.Oklahoma CityOK USA
Cockpit Integration of GPS: Initial Assessment-Menu Formats and Rocedures Final Report
Wreggit, Steven S., Civil Aeromedical Inst., USA; Marsh, Delbert K., 1, Civil Aeromedical Inst., USA; Mar. 1998; 24p; In
English
ReportNo.(s): AD-A341122; DOT/IAA/AM-98/9; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

A popular portable Globdtositioning System (GPS) unit (Megellan EC-IOX), representative of this class of devices, was
examined for its usability by general aviation pilots. Nine private pilots participated in the experimentation, whkicboras
plishedin three phases: familiarization and training, usabiéisting, and post-experiment debriefing. During familiarization and
training, participants were asked to study flow diagrams representing GPS interface logic, observed a demonstrationsof the unit’
features and procedures, and then were allowed to practice with the unit until they could demonstrate proficiency. During the
usability testing phase, participants performed 37 GPS-related tasks requiring waypoint setting, GPS navigation, and general
GPS-dataentry and retrieval. Findings from videotape, questionnaire, and debriefing data indicated that a number of menu struc
turesinterfered with the pilots’ successful entry of data, edithgtored data, and activation of functions. For example, one source
of confusion resulting in excess button presses was the need to deactivate the flight plan before any editing could be done. Recom
mendationgre made for defining tHerm of the interface structure in this class of devices, including: A given function should
be consistently assigned to one button, feedback showdnséstenaind meaningful, and an "undo” or "back” function would
bea very useful way to decrease the number of button presses required by this interface.
DTIC
Global Positioning System; Cockpits; giaft Instruments

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.
19980202682Naval Postgraduate SchpMonterey CA USA
Classification Analysis of ibration Data fr om SH-60B Helicopter Tansmission Test Facility

Anderson, Gregory L., Naval Postgraduate School, USA; Sep. 1997; 78p; In English
Report No.(s): AD-A340978; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche
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TheU.S. Navy is currently evaluating an integrated diagnostic system for its rotary wing aircraft. The system is referred to
asthe Health Usage and Monitoring Systems (HUMS). The prograhbjéctive is to develop an automated diagnostic system
thatcan identify mechanical faults within the power train of helicopters using vibration analysis. This thesis uses data provided
by the Helicopter flansmission &st Facility at the Navalir Warfare centerTrenton, New Jerseirhe goal of this thesis is to
conductdata analysis to identify a fault within the helicopter test transmission using a tree-structured model. Prior to conducting
treeanalysis, an attempt is made to reduce the amount of data by principal component analysis. All statistical analysis was com
pletedwith S-Plus Software.

DTIC
Vibration; Data Acquisition; Statistical Analysis; Dynamic Structural Analysis; Data Reduction; Computer Aided Design

19980202706lInstitute for Human Factors TN@oesterbegy, Netherlands
Remotely Controlled Flying Aided by a Head-Slaved Camera and HMDFinal Report
deVries,S. C., Institute for Human Factors TNO, Netherlands; Padmdasktute for Human Factors TNO, Netherlands; Dec.
08,1997; 23p; In Dutch; In English
Report No.(s): AD-A341256; TNO-TM-97-B024; TDCK-TD-97-0261; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

Military use of Unmanned Aerialetiicles (UA/s) is gaining importance.ifeo cameras in these devi@s often operated
with joysticks and their image is displayed o@H®T. In this experiment, the simulated camera of a simulated Wwas slaved
to the operatds head movements and displayed using a Helmet Mounted Display (HMD). The task involved maneuveving a UA
alonga winding course marked by trees. The influence of several parameters of the set up (HMD optics, ieeldrdV),
image lag, monocular vs. stereoscopic presentation) on a set of flight handling characteristics was assessed. to enable variatio
of FOV and to study the fefct of the HMD optics, a simulated HMD image consisting of a head slaved window (with variable
FOV), was projected om screen. One of the FOVSs, generated in this e@yesponded with the FOV of the real HMD, enabling
acomparisonThe results show that the simulated HMD vyields a significantly better performance than the real HMD. Performance
with a FOV of 17 deg is significantly lower than with 3453rdeg. An image lag of 50 ms, typical of pan and tilt servo motor
systemshas a small but significant influence on steering accuMoyocular and stereoscopic presentation did not result4n sig
nificant performance diérences.
DTIC
Cameras;RemoteContol; Helmet Mounted Displays; Pilotless &iaft; Field of \lew; Head Movement; Unmanned Spacecraft

19980202716Army Aviation Technical Bst CenterFort RuckerAL USA

Methodology Investigation: RAH-66 Comanche Aircraft Survivability Equipment (ASE) V irtual Pr oving Ground (VPG)

Risk Reduction Final Report May 1996 - Sep. 1997

Fralish, \ince, Army Aviation Technical Bst CenterUSA; Mar 1998; 17p; In English

Report No.(s): AD-A341227; Rept-7-CO-M9*#R-002; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
Theobjective of the RAH-66 Comanche Aircraft Survivability Equipment (ASIEEUs] Proving Ground (VPG) risk reduc

tion methodology investigation is to develop a method that will allow an ASE system to be tested before it is installed onto the

airframe.The goal is to develop a computer model of a generic ASE sensor that tharusenfigure to match the exact character

istics of the sensor to be integrated onto the airframe. The computer wanalel allow the user to place the sensor onto a high

fidelity model of any airframe. The model wilerform obscurance mapping to determine if any airframe components will inter

ferewith operation of the ASE sensor

DTIC

Procedues; Aircraft Survivability; Computerized Simulation; éiaft Equipment

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19980202304Air Force Research Lalsensors Directorat&Vright-Patterson AFB, OH USA

FY 1998 Avionics Technology Area Plan Final Report 1 Oct. 1997 - 30 Sep. 1998

Jan. 1998; 43p; In English

Contract(s)/Grant(s): AF Proj. 9993

Report No.(s): AD-A339148; AFRL-SN-WP-TR-1998-1000; No Copyrighil CASI; A03, Hardcopy; A01, Microfiche
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A Vision for the 21st Century Air Force outlines the air and space core competencies which support the national security strat
egy, the successful pursuit of which requires the continued superiority of our aerospace systems. The widening variety of Air Force
missionschallenges these systems to be increasingly flexible, timetlprecise in their application.right Laboratorys Avion-
ics Directorate is meeting this modernizaticimallenge: Developing fafrdable avionics technology for superior global aware
ness, precision engagement, and full dimensional protection for Ansegicand space forces.

DTIC
Avionics; Armed Fares (USA); Aarspace Systems

19980202969Bristol Univ,, Dept. of Aerospace EngineeringK

The feasibility and benefits of dynamic econfiguration in integrated modular avionics

Johnsonp. M., Bristol Univ, UK; Omiecinski, T A., Bristol Univ, UK; Golden Jubilee; Special Issue to Commemorate the 50th

Anniversary of the Department of Aerospace Engineering, Bristol University; Feb. 1998; ISSN 0001-9240; Volume 102, No.

1012,pp. 99-105; In English; Also announced as 19980202964

Report No.(s): Pap&t265; No Copyright; Rail: CASI; A02, Hardcopy; A01, Microfiche; US Sales Only; US Sales Only
Integratedmodular avionics has been proposed aseans of reducing avionics development and operating costs, by stan

dardization of avionics hardware and non-application-specific software. With the introduction of integrated modular avionics,

there is the possibility of dynamically reconfiguring available resources, to preserve the most critical functions, when failures

occur.This paper examines the feasibility of dynamg@configuration within the system architectures proposed by ARINC 651

andassesses the potential benefits. The analysis shows that at least two of the architectures proposed by ARINC 651 are well suitec

to reconfiguration and that although there are certification problems that must be considered, these problems do not appear intrac

table.Significant benefits, in terms of reduced redundaimgroved availability and higher levat safety can potentially be

obtained.The paper also shows that reconfiguration is only required lpeaihin a cabinet, and that g benefits are still obtain

ableeven with relatively small cabinet sizes. This reduces the complexity and cost of any reconfiguration sclreaapd

flexibility sothat any reconfiguration scheme developed can be easily adaptdarioglifircraft requirements. The development

of an autonomous reconfiguration scheme, in which individual modules determine their own function is particularly attractive,

as it can offer reduced susceptibility to common mode failure, and provides fault tolerance within the reconfiguration process

itself.

Author

Feasibility Analysis; Aionics; Modularity; Systems Engineering; Systems Integra@amfiguration Management; Computer

System#&rograms; Dynamic Rigramming; Achitectue (Computers)

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.

19980201920Army Research LapAberdeen Proving Ground, MD USA
Viscous Damping in the Drive Tain of a Gas Turbine Engine Final Report Apr. - Nov 1997
Korjack, T. A., Army Research Lab., USA; Ma998; 29p; In English
Report No.(s): AD-A339051; ARL-TR-1622; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

Overdampinghat is commorto a single degree of freedom damped linear vibratory system was extended to multidegree of
freedomdamped linear system, viz., a drive train situated in a typical gas turbine. Inequalities involving the mass, damping and
stiffnessparameters were derivéal form a system with a free response which is overdamped in each respective node. A general
methodto be employed in establishing the design parameters for designing systems to be overdeagbetade has been iden
tified for purposes of analysis, and tethod was utilized to a four degree of freedom model of a drive train in a gas turbine engine
with a new look at a solution methodology for overdamping considerations. This technique or method for eliminating oscillations
in n-degree of freedom lumped parameter systems by increasing the amount ofdasapimg) in the system has been illustrated
by using actual data.
DTIC
Gas Trbines; \liscous Damping; Gasufbine Engines; Design Analysisafiks (Combat&hicles)
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19980202508Naval Postgraduate SchpMonterey CA USA
Measurement of Synchonous Forces and Flow Non-Uniformity in an Axial Compressor
Cuellar Alvaro A., Naval Postgraduate School, USA; Dec. 1997; 89p; In English
Report No.(s): AD-A342761; No CopyrightyAil: CASI; A05, Hardcopy; A01, Microfiche
Time resolved pressure measurements on a compressor case were acquired for several uniform and non-uniferm tip clear
ancesHigh frequency response pressure transducers were placed at several axial locations near the second stage axial rotor o
the outer casing of an Allison C-250 compres$ata were acquired at several fixed time intervals. The amplitude of the blade
to blade variations and once per revolution static pressure distributions on the case were recorded for an as is compressor. Th
synchronougorces due to possible imperfections were determined using a high hub tip ratio assumption.
DTIC
Gas Trbines; Axial Flow Trbines; Mass Flow; Static Bssue; Turbocompressors

08
AIRCRAFT STABILITY AND CONTROL

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

199802024 77Air Force Research LabMright-Patterson AFB, OH USA
Investigation of buffet load alleviation on a scaled F-15 twin tail model
Huttsell,L. J., Air Force Research Lab., USApapple, J. A., Air Force Research Lab., USAey®t R. M., Aeronautical Systems
Div., USA; Mar 1998;8p; In English; Also announced as 19980202469; Original contains color illustrations; Copyaiget\W
Avail: CASI; A02, Hardcopy; A03, Microfiche

Oneof the common problems on twin tail fighters operating at high angles of attackeis Bk Air Force Research Labera
tory Unsteady Aerodynamics Integrated Product Team (IPT) performed an experimental buffet investigation on a scaled F-15
model.The model was tested in the Subsonic Aerodynamic Research Laboratory (SARL)db8%tght Patterson AFB, Ohio.
Phasd of this program characterized the fetifcharacteristics and investigated tangential blowing as a meandgedfdufpres
sion.Phase Il will investigate the use of piezoelectric actuators on the flexible tail to suppstssdiiveal response due to faif
A numerical simulation of the rigid model was performed for a Mach number of 0.2, 24 degrees angle of attack, and 4 degrees
of slideslip using an unstructured CFD (Computational Fluid Dynamics) code. A second computation was performed to evaluate
enginemass flow dects. This paper will present the results of thddiuésts, the computationafet, and a comparison of the
computationahnd test results.
Author
F-15 Aircraft; Computational Fluid Dynamics; Buffeting; Tangential Blowing; Unsteady Aerodynamicsyiamic Loads;
ScaleModels; Vrtices; Whd Tunnel Bsts; Computerized Simulation; &iaft Models; Unstructued Grids (Mathematics)

19980202480British Aerospace Defence LtdMilitary Aircraft and Aerostructure8rough, UK
Flutter pr ediction for complex configurations
HenshawM. J. deC., British Aerospace Defence Ltd., UK; McKiernan, D. D., British Aerospace Defence Ltd., UK; Mairs, C.,
British Aerospace Defence Ltd., UK; Mar. 1998; 8p; In English; Also announced as 19980202469; Copyright Waived; Avail:
CASI; A02, Hardcopy; A03, Microfiche

Flutteranalysis requires the linking of structural deformation modeling with unsteady fluid dynamics; at British Aerospace,
AerospaceMilitary Aircraft and Aerostructures (MA&A) a series cbmputational methods are used to model the various aspects
of flutter to provide clearance data for aircraft. The various methodologies will be briefly described and the manner in which the
partsof the procesgterface outlined. Future aircraft require the tools to be capable of modelling complex configurations includ
ing novel planforms and aircraft with stores; these ralsgt include the ditult transonic flow regime. The requirements of the
unsteadymethods needed to provide this capability and the manner in which they must be inserted into the existing process will
bediscussed. Initial results obtained using an unsteady Multiblock Euler method will be presented and the development of this
method within the overall process will be detailed. These results will be used to illustrate the ways that sophisticated unsteady
CFD methods must be developed, in termitgrface with structural components of the process, to meet project requirements
for complex configurations. The post-processing requirements will also be presented.
Author
ComputationaFluid Dynamics; Tansonic Flutter; Flutter Analysis;r@nsonic Flow; Pediction Analysis @chniques; Aerdy-
namicConfigurations; Mathematical Models; Euler Equations of Motion; Unsteadgdyeamics
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19980202870Royal Melbourne Inst. ofeh, Sir Lawrence \&ckett Centre for Aerospace Desigecinology Australia
MATLAB(register ed trademark) m Files for Flutter Analysis Using pk Method
Ariyaka, Soma, Royal Melbourne Inst. of Tech., Australia; Feb. 1996; 42p; In English
Report No.(s): TM-96/01; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

A flutter analysicomputer program using the pk method was written in Matlab(registered trademark) m files. Tareetdif
systemsavere examined including two dimensional and two degrees of freedom (2d 2dof), two dimensional and three degrees of
freedom (2d 3dof), and three dimensional and three degrees of freedom (3d 3dof). The results of these pk analyses were thel
comparedvith the k method of analysis using the flutter parameters which were representative of the Seagull amclafefV
derivationsof the flutter equations leading to the form needed by the pk method are given in this report as well. The uncoupled
modesformulation given by Scanlan and Rosenbaum was followed. The preliminary flutter analy®i€ 8 Was conducted,
andthe results are also shown.
Author
Applications Pograms (Computers); Flutter Analysis; Uncoupled Modes; Mathematical Modelselasticity

19980203156Air Force Inst. of €ch, School of Engineeringhright-Patterson AFB, OH USA
An Evaluation of Frequency Domain Ensemble ¥eraging to Improve Aircraft Stability Derivative Estimation
Hoffman, Lawrence M., Air Force Inst. oB&h., USA; Mar1998; 184p; In English
Report No.(s): AD-A341812; AFIT/GAE/ENY/98M-02; No Copyrightydil: CASI; A09, Hardcopy; A02, Microfiche

This research evaluated a process to impeinaaft stability derivative estimation results. The Have Derivatives process
used overlap ensemble averaging in the frequency domain to minimize noise on the original time domain signals. The process
estimatedhverage complex frequency response functions that were then transformed backiimi® dbenain as a set of discrete
pulseresponses with far less noise than the original signals. These clean signals were used in a pstiaragter program to
estimatebetter stability derivatives than were estimated with the original noisy signals. Both simulation and flight test data were
usedto study the décts of various noise levels on stability derivative estimation results and to evaluate the Have Derivatives pro
cessto improve those results. The simulations demonstrated dramatic improvement using the Have Derivatives process. The flight
test results were not as conclusive. The ensemble averaging step of the Have Derivatives process was not effective enough ¢
reducingnoise on the flight test data due to non-uniform frequency content of the flight test input. The overall recommendation
was to further evaluate the Have Derivatives process asimgadband flight test input, similar to the input that worked well in
simulation.
DTIC
Stability; Evaluation; Stability Derivatives; Derivation; Estimating; &iaft Stability; Fequency Assignment

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.

19980202562Tokyo Inst. of Bch, Dept. of PhysicsTokyo, Japan
Simulation Study of X-Ray Polarimetry Using the Photo Effect in the Micostrip Gas Chamber
Nishi, Y., Tokyo Inst. of Bch., Japan; Aoki, S.okyo Inst. of Bch., Japan; Ochi, A.oKkyo Inst. of Bch., Japan;animori, T,
Tokyo Inst. of Tech., Japan; Proceedings of the Sixth EGS4 Users’ Meeting in Japan; Nov. 1996, pp. 92-98; In English; Also
announceas 19980202550; No Copyrightydil: CASI; A02, Hardcopy; A02, Microfiche; US Sales Only; US Sales Only
We have developed a two-dimensional MicroStrip Gas Chamber(MSGC) with a 5 cm x 5 cm detection area. Using this
MSGC,we succeeded to measure the X-ray polarizatiadhe range of approx. 6 keV - 14 kd¥sing EGS4 we have simulated
the performance of the MSGC as a X-ray imaging polarimeter for the development of the specialized MSGC as an imaging polari
meter.In this article, we report on the result of a simulation and the comparison with actual polarization measurement.
Author
Simulation; X Rays; Photoelectric Effectyd Dimensional Models; Experimentation; Polarization (GleSeparation)
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19980203107Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Developmentand Validation of an Experimental Test Rig for Electrohydrodynamic Enhancement of Foced Convective
Heat Transfer
Caldwell, William T., Air Force Inst. of €ch., USA; Dec. 1997; 107p; In English
Report No.(s): AD-A341802; AFIT/GA/ENY/97D-05; No Copyrightydil: CASI; A06, Hardcopy; A02, Microfiche

This report details the development of a facility for the experimental investigatelecaifohydrodynamic (EHD) enhance
ment of forced convection heat transfer. The test facility was developed fiinéhmal and flansparencies LaboratoryAT-
LAB), Air Force Research Laboratory (AFRL), for use in future research in@agbiecability of EHD for the miniaturization
of Air Force heat exchangers. During this research, a closed loop, medium scale electrohydrodynamiatederigloped and
broughtonline. The test fluid loop was integrated with a data acquisition and parameter control system. Basic loop and fluid perfor
mancetesting wasaccomplished through the use of a 3 mm hydraulic diapsgfeare channel test section using Flourinert FC-72,
adielectric electronics coolant, as the working fluid. Due to the desditjre test section, no heat transfer data was generated in
thisinitial study However this study greatly expanded the experimental and practical understanding of thph&htibnenon
within AFRL, by providing a working knowledge of the basics ééetive EHD test section design, contamination control proce
dures,and loop design and operation. Deficiencies in the design of the loop, data acquisition system, and test section-were identi
fied and recommendations for improvements in future work were delivered. The Air Force Research Laboratory is now poised
to generate useful EHD heat transfer data with this test facility
DTIC
Performancelests; Est Facilities; Fabrication; Reseah Facilities; Heat Tansfer; Coolants; Convective Heatahsfer; Piov-
ing; Experiment Design

19980203118Federal Aviation AdministratiqrCivil Aeromedical Inst.Oklahoma CityOK USA
Differential Training Needs and Abilities at Air Traffic Contr ol Towers: Should All Controllers Be Trained Equally? Final
Report
Thompson, Richard C., Federal Aviation Administration, USA; Agen, Rebecca A., Federal Aviation Administration, USA,;
Broach,Dana M., Federal ation Administration, USA; Marl998; 17p; In English
Report No.(s): AD-A340829; DOTAA/AM-98/8; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The present study uses job elements identifieduddyject-matter experts to assess the perceived training needs ofiair traf
controlspecialists (ACSs) who are assigned to towers after successful completiddAoA€&ademy training. The Director of
Air Traffic Services tasked The Airdffic Resource Management ProgranT ¥4 with conducting a training needs assessment.
to measure the needed skills and knowledge of new controllers, a survey was developgdhy distributed by the Civil Aero
medicallnstitute to 172 tower level lll, IMand V facility managers and nine regional Aiaffic Division managers. The survey
was used to assess the performance-based skills standards needed by new controllers at the time of entryaniiitya Tibkel
training capability of individuatowers was also examined. The results indicated that there are sfarendés in the required
trainingof ATCSs assigned to level IV and V towers. Therefore, the tower assignment of new hires should be identified upon entry
into the Academy to better focus on the specific training needs of prospective towers.
DTIC
Air Traffic; Air Traffic Contmol; Air Traffic Contollers (Personnel)

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.

19980202357Tether ApplicationsChula \ista, CA USA
A Station Tethered Express Payload System (STEPS)
Carroll,Joseph A., &ther Applications, USA; 8ther Bchnology Interchange Meeting; Jan. 1998, pp. 187-190; In English; Also
announceas 19980202346
Contract(s)/Grant(s): NAS8-40544; NAS8-40645; NASA Order H-2592D; No Copyright; Avail: CASI; A01, Hardcopy; A04,
Microfiche

Most capsules designed to return payloads from earth orbit use rockets for dédwpihave modest payload mass & volume
fractions.Active attitude control raises costs, and the deorbit rocket imposes risks which increase development and operational
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costs.This note describes an alternative concept now being developed under NASA funding. It uses a tether to both deorbit and
orientthe capsule. This allows simultaneous reduction of capsule compbogtyloads, hazards, and reentry errors. The flight

of SEDS-1 in 1993 proved out the basic concepts. A 20 km tether slung a 26 kg payload back to earth from a 740 x 190 km orbit,
accuratelyenough for a pre-positioned observer to videotape the re@stajr drag built up just before reenttige tether was

blown back and became a kite-tail, with tensioareasing as predicted before flight. The tether was still attached at agiox. 1

km, when telemetry was lost.

Derived from text

Loads (Foces); Bthering; Operating Costs; Active Cooltr Aerodynamic Drag; Attitude Cordf

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.

19980202457Honeywell Bchnology CenteMinneapolis, MN USA
Avionics/Electronics Quick Reliability AssessmentFinal Report Sep. 1991 - Feb. 1994
Havey,G., Honeywell €chnology CentetJSA; Lewis, S., Honeywelldchnology CentetJSA, Seifert, G., Honeywelléchnol-
ogy Centey USA; Mar 1998; 78p; In English
Contract(s)/Grant(s): F30602-91-C-0083; AF Proj. 2338
Report No.(s): AD-A342681; C950805; AFRL-IF-WP-TR-1998-5; No Copyright; Avail: CASI; A05, Hardcopy; A01, Micro-
fiche

This report describes the Quick Reliability Assessmai TQRAT) developed under thisfeft. The QRA is a configurable
dataacquisition device designed to collect, process, and store environmental data for military and commercial electronic systems.
It is designed for easy transfer from one platform to anadinelrto operate on its own battandependent of the platform. The
batteryis considerably lgrer than the QRRdeviceitself. Highly accurate sensor systems are combined with state of the art proc
essingunits to capture and store a wide range of physical data to be used in predictive maintenance and other higtary based
nostics.Triaxial vibration, physical shock, temperature, humijdityd voltage transient data are processed and recorded in real
time by a 0.9 x 3 x 4 inch Sensor and Electronics Package and transferred to a host PC for post collection display and analysis
DTIC
Avionics; Data Pocessing; Electric Potential; Reairiie Operation

19980202963Institute for Human Factors TNGoesterbey, Netherlands
SpeechTransmission Quality and Sound Attenuation of the Bose ANR Btotype for the SPH-5 HelmetFinal Report S
praaktransmissiekwaliteien geluidverzwakking van het Bose ANR Prototype voor de SPH-5 helm
vanWijngaarden, S. J., Institute for Human Factors TNO, Netherlands; Oct. 06, 1997; 16p; In English
Contract(s)/Grant(s): A97/KLu/328; Proj. 786.4
ReportNo.(s): TM-97-A064; TD-97-0247; CopyrightyAil: Issuing Activity (TNO Human Factors Research Inst., Kampweg
5, 3769 DE SoesterbgrThe Netherlands); US Sales Qrilardcopy, Microfiche

Uponrequest of the Royal Netherlands Air Force, speech transmission and hearing protection of an Active Noise Reduction
(ANR) prototype by Bose for the SPH-5 helmet has been investigated. The (active and passive) sound attenuation properties anc
the speech transmission quality of the telephones of the headset have been measured. On the basishwiseribiais mea
suredin the helicoptemoise levels at the ear and maximum daily exposure time have been predicted. The maximum exposure
time, calculated from the attenuation curves, may be extendedthsiipse ANR prototype to up to 8 hours daily in the cockpit
and2.5 hours daily in the cgo compartment. The passive attenuation is poor; the good active attenuation due to the ANR at low
frequenciexompensates for this. The active attenuation for frequencies below 160 Hz is higher than generally found for other
(commercial)systems. The speech transmission quality in ambient noise is higher than with the original SPH-5, but lower than
with the Peltor-modified version of the SPH-5. The system showed good stability in the laboratory; no clipping or oscillations
wereobserved.
Author
AcousticAttenuation; Noise Intensity; Airaft Noise; Helmets; Hearing; Earphones; Noisediction; \bice Communication;
NoiseReduction
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19980203012Naval Postgraduate SchpMonterey CA USA
Testing and Analysis of a Tansonic Axial Compressor
Grossman, Bart L., Naval Postgraduate School, USA; Sep. 1897; [h English
Report No.(s): AD-A34113; No Copyright; Aail: CASI; A06, Hardcopy; A02, Microfiche

A test program to evaluate a new transonic axial compressor stage was conducted. The stage was designed (by Nelson Sang
of NASA Lewis) relying heavily on Computational Fluid Dynamics (CFD) techniques wtiilenizing conventional empirical
design methods. The stage was installed if\tR8 Tansonic Compressoedt Rig and instrumented with fixed temperature and
pressurgrobes. A new PC-based data acquisition systentaramissioned and programmed for stage performance measure
ments.These were obtained at 50, 60, 65, 70, and 80% of the design speed before failure of the spinner retaining bolt led to the
lossof the stage. The flow through the rotor was analyzed and the rotor performance predicted using a 3-dimensiolcalbéscous
(RvVC3D). The predicted rotor performance agreed qualitatively and was numerically consistent with the measured stage perfor
mance.
DTIC
TransonicFlow; Computational Fluid Dynamicsyansonic Compgssors; Tirbocompressors

13
GEOSCIENCES

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

19980203119Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Forecasting Wet Microbursts Associated with Summertime Airmass Thunderstorms Over the Southeastern USA
Mackey James B., Air Force Inst. oB&h., USA; Mar1998; 142p; In English
Report No.(s): AD-A340856; AFIT/GM/ENP/98M-06; No Copyrightjal: CASI; A07, Hardcopy; A02, Microfiche

Microbursts are intense downbursts from thunderstorms tteat ah area less than 4 km and have a lifespan less than 10
minutes.Wet microbursts are associated with heavy precipitatioraexdommon in the eastern and southeastern part of the coun
try. The greatest threat from microbursts is to low flying aircraft, where the rapid fluctuations in horizontal and vertical airflow
createtremendous shear zones. Microbursts have been determined to be the causal factor behind at least three major aircraft acci
dentsresulting in numerous fatalities. Due to the short lifespan of microbtheispften strike without warning and pose a serious
challenge to operational forecasters trying to protect Air Force assets. This thesis seeks to develop a technique to forecast we
microburstausing currently operational technologycluding upper air soundings and WSR-88D products. The technique devel
opedis comprised of three distinct phases. First, recognize the potential thrgiaefoienvironmental conditions. Second, predict
the maximum outflow velocities from microbursts using predictive equations. Third, highlight key NEXRAD radar products that
demonstrat@ strong potential to serve as precursors to microburst formation. Using the technique developed, warning leadtimes
onthe order of 10 to 20 minutes appear to be reasonable in operational applications.
DTIC
Meteoological Radar; Aicraft Accidents

14
LIFE SCIENCES

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

19980202599Federal Aviation Administratigrifechnical CenterAtlantic City, NJ USA
Human Factors Evaluation of \bcoders for Air Traffic Contr ol Environments, Phase 2, RC Simulation
SollenbergerRandy L., Federal vation Administration, USA; LaDue, Jamdsderal Aiation Administration, USA; Carver
Brian, Federal Aviation Administration, USA; Heinze, Annmarie, Federal Aviation Administration, USA; Dec. 1997; 48p; In
English
Contract(s)/Grant(sPTFA03-94-C-00042
Report No.(s): AD-A34106; DOT/IAA/CT-TN97/25; No Copyright; #ail: CASI; A03, Hardcopy; A01, Microfiche

Vocodersoffer a potential solution to radio congestion by digitizing human speech and compressing the signal to achieve low
bandwidthvoice transmissions. A reduction in bandwidil allow the addition of more communication channels to the system
andreduce radio congestion. This air fimtontrol simulation study is the second phase of a resedarhtefcompare the &fc-
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tivenessof two 4.8 kbps vocoders (designated as A and B for test purposes) with the current analog radio communication system.
Sixteen air traffic controllers from Level 5 Terminal Radar Approach Controls participated in the study and performed 12 one
hourtraffic scenarios over 3 days of testing. Scenarios consisted of mediunmgartcafic volumes designed to producefdifent

levelsof controller tasidoad. The communications configuration allowed each simulation pilot to transmit with jet, papeller
helicopterbackground noises. The results indicated that the vocoders didenttcaitroller workload or performance. In gen
eral,intelligibility and acceptability ratings were highest for analog radio, slightly lower for vocoder B, and lowest for vocoder

A. In addition, intelligibility and acceptability ratings were highest for jet background noise, slightly lower for propeller back-
groundnoise, and lowest for helicopter background naBmtroller taskload had nofe€t on intelligibility and acceptability

This human factors evaluation indicated that both vocoders were highly inteligitlacceptable for air tfaf control environ

ments. Even the least preferred vocoder did not substantially interfere with controller performance. This study suggests that
vocodertechnology could replace the current analog radio system in the future.

DTIC

EnvironmentsHuman Factors Engineeringp¥@oders; Air Taffic Contiol; Air Traffic Contollers (Personnel); Contd Simula

tion; Radio Communication; Jet A&nraft Noise; dice Communication

19980202744Institute for Human Factors TNGoesterbey, Netherlands
The Influence of Expectation on the Pereption of Linear Horizontal Motion Interim Report De Invloed van ¥rwachting
op de Waarneming van Lineaire Horizontale Beweging
MeslandB. S., Institute for Human Factors TNO, Netherlands; Bles|ititute for Human Factors TNO, Netherlandsrid/
heim, A. H., Institute for Human Factors TNO, Netherlands; Groen, E. L., Institute for Human Factors TNO, Netherlands; Mar
23,1998; 23p; In English
Contract(s)/Grant(s): A92/KLu/331; Proj. 789.3
ReportNo.(s): TD98-0016; TM-98-A010; Copyrightvail: Issuing Activity (TNO Human Factors Inst., Kampweg 5, 3769 De
SoesterbergThe Netherlands); US Sales QriHardcopy, Microfiche

In normal situations the judgment of linear horizontal self-motiagelgrdepends on visual information. In the absarice
adequatevisual feedback, howevehe information provided the otolithgans and non-vestibular proprioceptors (together called
linearproprioceptiva sensors) becomes more important. The peculiar thing about these sensors is that they respasxtéd linear
erationswhich may arise from transiatory motias well as from the gravitational acceleration. As a consequence fiasldif
for these sensors to flifentiate between linear translations and tilt with respect to gravity ambiguity may lead to the false
perceptiorof tilt during pure linear accelerations along a horizontal path. Still, it was our experience that these illusory perceptions
only seldomly occur when we oscillate subjects to and fro on a linear track (the ESA-sled). It was hypothesized that prior knowl
edgeof subjects, who had seen the linear motion device before the experimeiiavedyiased the perception towards a veridical
sensation of linear self-motion as opposed to an illusory sensation of self-tilt. In other words, their expectation may have
influencedtheir perception of the stimulus. Therefore, two experiments were carried out intlhikichgnitive factor was cen
trolled as an independent variable. In the first experiment, blindfolded subjects who were completely naive regarding-the charac
teristics of the motion device were exposed to oscillatory linear motion at frequencies of 0.159 and 0.252 Hz. In the second
experimensimilar linear motion was applied, but this time in combination with various angles of actual tilt of the ssbjact’
The subjects in this experiment were informed beforehand that they would be exposed to various combitiagansnotion
andtilt, so that they-although not completely naive-could not have any expectation about whether to perceive tilt or translation.
In both experiments the dependent variable was the report about experienced self-motion or self-tilt. The results of both experi
mentsunambiguously confirm that illusory self-tilt is sensed much more frequently when the subject has no precise expectation
aboutthe linear motion. Expressed in another yvthg expectation of subjects who have seen the sled beforehand seems to enhance
the threshold for perceiving self-tilt. It is concluded that expectation from prior knowledge and previous experience should be
takeninto account when modelling the perception of self-motion. The experiments deseribisdeport clearly demonstrate
thatthe expectation, or mental state, of a subject has significant beartng prigment of linear horizontal self-motion. Clearly
the interpretation of sensory information about self-motion depends on more than the transfer characteristics of the peripheral
senseslone. As a consequence, one has to take cognitive femiolsas prior knowledge or previous experience, into account
when investigating or modelling the perception of self-motion. From this point of view it will be difficult to exactly predict or
reconstruct the sensations of an aviator on the basis of the physical characteristics of a flight path. Seen from the positive side,
the expectation of an experienced pilot is likely to be advantageotisg@ppreciation of simulated motion in a flight simulator
Author
Motion Simulators; Horizontal Orientation; Cognition; Expectation; Flight Simulatoisy®l Peception
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19980202913Army Construction Engineering Research L &hampaign, IL USA
A Comparative Study of Indoor Human Response to Blast Noise and Sonic Boork$nal Report
SchomerPaul D., Army Construction Engineering Research Lab., USA; Sias, Jol#rmyy Construction Engineering Research
Lab.,USA; Maglieri, Domenic, Army Construction Engineering Research Lab., USA;1d88; 79p; In English
Report No.(s): AD-A341404; CERL-TR-98/25; No Copyrightal: CASI; A05, Hardcopy; A01, Microfiche

Forthe past two decades in the USA, blast sounds and sonic booms both have been assessed using C weighted day and nig|
averagesound level. Based almost exclusively on blast sound research, a new method which replaces the C weighted day and night
averagesound level recently hdmeen recommended, reviewed, and incorporated into a new American National Standard. As in
the previous method, the new method includes and assesses sonic boom sounds in a like manrssuedsliasiowevewhile
availableevidence suggested that in an indoor setting sonic boom could be treated in a similar fashion to blast sounds, experimental
evidencewas lacking. to provide the lacking comparison data, this study tbstedsponses of subjects to sonic booms to-deter
mineif they were consistentith the previous blast response data presented by Schomer in 1994, since these data formed the basis
for the new method. A key factor in the design of this study was the presentation of real blasts and booms to subjects situated in
realstructures in the field. The new data resulting from this study show good general agreement with the previous data.
DTIC
Noise; Noise dlerance; Sonic Booms; Blasts; Humarierances

19980203133Metrica, Inc, San Antonio, TX USA
Evaluating the Decision Making Skills of General Aiation Pilots
Driskill, Walter E., Metrica, Inc., USA; ¥issmuller Johnny J., Metrica, Inc., USA; Quebe, John C., Metrica, Inc., USA; Hand,
Darryl K., Metrica, Inc., USA; Feb. 1998; 43p; In English
Report No.(s): AD-A34118; DOT/FAA/AM-98/7; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

An instrument consisting of 51 items was developed to assess pilot decision-making skill. Each item consisted of a stem, a
shortdescription of an aviation scenario requiring a decision on the part of the pilot. Four alternatives were provided, and subjects
wereinstructed to rank order the alternatives from best to worst solution to the scenario presented. Rank-ordered judgments of
asample of 246 general aviation (GA) pilots (with an average of about 500 hours of total flying experience) were compared with
therecommended solutions provided by an expert panel. Results indicated that, overall, GA paotegnett panel of pilots
agreedn their judgments of the appropriate course of action in situations critical to flight $édetever the degree of agreement
of individual general aviation pilots with the recommended solutions varied widely. An index of agreement (Safety Deviation
Index) was calculated that expressed the degree of agreement of individual GA pilots with the recommended solutions. Initial
evaluationof this index indicates that it demonstrates adequate psychometric properties and that, as other research would suggest
it has little relationship with common demographic or flight experience measures.
DTIC
Decision Making; Aicraft Pilots; Pilot Performance

19980203141Army Aeromedical Research Lalort RuckerAL USA
Heat Stress Effects of a Navy/USMC vs. Army ¥iator Ensemble in a UH-60 Helicopter Simulator Final Report
ReardonMatthew J., Army Aeromedical Research Lab., USA; FraseB., Army Aeromedical Research Lab., USA; Katz, Law
rence, Army Aeromedical Research Lab., USA; LeDuc, Patricia, Army Aeromedical Research Lab., USA; Morovati, Pooria,
Army Aeromedical Research Lab., USA; Feb. 1998; 73p; In English
Contract(s)/Grant(s): Proj-3M162787A879
Report No.(s): AD-A341281; USAARL-98-21; No Copyrightyall: CASI; A04, Hardcopy; A01, Microfiche

This aviator heat stress study used a between test subjects design with one environmental condition (hot) and two current (U.S.
Navy/U.S. Marine Corps vs. U.S. Army) rotary wing MOPP4 ensembles encumbered with additional ballistic protective and over
watersurvival components. Four U.S. Marine Corps (USMC) aviators (2 UH-60 crews) were tested in the hot condition and their
physiological subjective, and flight performance responses compared to those of 14iators (9 crews) who tested in the
same condition in a previous related study. The environmental condition consisted of 100 F (dry bulb) and 20 percent relative
humidity (RH) in an environmental chamber where test subjects walked on a treadmill for 20 minutes to simulate preflight outdoor
activities,and 100 F and 50 percent RH (90 F wet bulb globe temperature WBGT) in the UH-60 sirBukatpB80 minutes the
right seat pilot encountered instrument meteorological conditions and ascended to 2000 feet to perform a 10 minute set of standard
maneuversThese maneuvers included straight and level (SL), right standard rate turf) (RE&Rlimbing turn (LCT), and left
descending turn (LDT). After each iteration of the set of standard maneuvers, the pilot returned to nap of the earth (NOE) and
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contour flight between control points. The right seat pilot also performed up to four 1 minute hovers (HOVs) and hover turns
(HOVTs)in the 2 hour sortie and three in the second 2 hour sortie.

DTIC

Aircraft Pilots; Heat ®lerance; Flight Simulators; Physiological Effects; UH-60A Helicopter
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MATHEMATICAL AND COMPUTER SCIENCES

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

19980202236Short Bros. Public Ltd. CoEngineering CentreBelfast, UK
Use of Mrtual Pr ototyping in Design and Manufacturing
Kingsbury, Alan, Short Bros. Public Ltd. Co., UK; Virtual Manufacturing; May 1998; 12p; In English; Also announced as
19980202235Copyright Waived; Avail: CASI; A03, Hardcopy; A02, Microfiche

In 1989, Shorts first lookedt the potential of replacing physical wooden mock-ups with electronic solid model assemblies.
They took existing drawings of the F100 wing and translated these into a solid mock-up. Although these early solid modellers
werenot user friendlythe resulting demonstrator was impressive and proved thatdasemblies could be produced. This gave
Shortsthe confidencgéo embark on a small production contracterit Nacelle. This had 10 designers working concurrently gener
atingstructures, hydraulic and electrical systathas solid models. Initially there was concern because the project planners who
traditionally measure drawing output were getting very little drawings released during the first half of the program as the solid
modelsand assemblies were being created. Howelrerdrawing output increased dramatically near the end bechilsefast
productionof assembly drawings giving a resulting overall reduction in leadtime of 20%teBhil$ set the scene for the technol
ogy strategy on the Lear 45 when tthecision was made to solid model the complete aircraft including all structures, hydraulic
andelectrical systems.
Author
Manufacturing;Design Analysis; Ritotypes; Concuent Engineering; Systems Integration; Lear Jetwsft; Aircraft Models

19980202240Wright Lab, Simulation Assessmengldation Environment ProgrgniVright-Patterson AFB, OH USA
Simulation Assessment ®lidation Environment (SA/E) Reducing Cost and Risk Though Virtual Manufacturing
PoindexterJames W Wright Lab., USA; Cole, Palit., Lockheed Aeronautical Systems Co., USA; May 1998; 10p; In English;
Also announced as 19980202235; Copyriglaiwsd; Avail: CASI; A02, Hardcopy; A02, Microfiche

The 1994 Lean Aircraft Initiative industry forum, identified the application iofudl Manufacturing (VM), in the form of
integratedsimulation technologies, as a key technology in reducing cosharehsing qualityThe Joint Strike Fighter Program
initiatedthe Simulation Assessmenalidation Environment (SYE) Program to integrate a set of VM tools and to validate the
potential savings through a series of demonstrations. This paper describes the SAVE program and its potential for a $3 Billion
(US) savings on the Joint Strike Fighter program.
Author
Virtual Reality; Manufacturing; Cost Reduction; Araft Industry; Systems Integration; Functional Design Specifications

19980202243DaimlerBenz Aerospace A.GMunich, Germany
Virtual Manufacturing for Composites
Berchtold,G., DaimlerBenzAerospace A.G., Germany; May 1998; 12p; In English; Also announced as 19980202235; Copyright
Waived;Avail: CASI; A03, Hardcopy; A02, Microfiche

Thegeometry based aircraft design to manufacturing process is described, highlighting the extensive use of simulation activi
tiesalong its phases to verify the geomettys shown thathe manufacturing simulation has an exceptional role in minimizing
or even avoiding global iteration loops. In addition, sameeding is defined in the world of virtual manufacturing to be able to
positionthe diferent software developments. Based on this information two exaamglabown - the composite &ifier technol
ogy and the composite skin technology - both based on prepreg tgengifor high performance aircraft structuri@se to the
full usage of all necessary material-, manufacturing-, and machine data right from the begiti@rdgsign it is demonstrated
thata fully automatic NC-code generation can be achieved at the end of the ésgies@n process producing verified manufac
turable data without any additional human interaction based on the designed gaBymagansof this, time consuming iteration
loopscoming back from the manufacturing phases and creating local iteration loops to the structural analysis are avoided. Real
examples of this "virtual manufacturing” process are indicating 10 to 50 times faster processes compared to existing methods.
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Finally, for both manufacturing technologitfe integration with the corresponding optimization code is explained, outlining the
importantissues in this field.

Author

StructuralAnalysis; Aicraft Design; Aicraft Structues; Pepregs; Manufacturing; Mual Reality; Computerized Simulation;
CompositeMaterials; Optimization

199802024 75Colorado Uniy, Dept. of Aerospace Engineering and ScienBesllder CO USA
Fast staggeed algorithms for the solution of three-dimensional nonlinear aevelastic problems
Farhat, Charbel, Colorado Univ., USA; Lesoinne, Michel, Colorado Univ., USA; Mar. 1998; 12p; In English; Also announced
as19980202469
Contract(s)/Grant(s): F49620-97-1-0059; NAG2-827; Copyrighivéd; Avail: CASI; A03, Hardcopy; A03, Microfiche

We overview two sequentiahd parallel partitioned procedures that are popular in computational nonlinear aeroelasticity
andaddress their limitation in terms of accuraayd numerical stabilityMe propose two alternative serial and parallel staggered
algorithmsfor the solution of coupled transient aeroelastic problems, and demonstrate their superior accuracy and computational
efficiencywith the flutter analysis of the AGARD M§ 445.6. V& contrast our results with those computed by dtharstigators
andvalidate them with experimental data.
Author
Flutter Analysis; Aepelasticity; Numerical Stability; Parallel Bcessing (Computers); Staggering; Parsing Algorithmsgéhr
DimensionaModels; Mathematical Models; Conservation Laws; Nonlinearity
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