NASA/SP—1999-7037/SUPPL395
March 5, 1999

AERONAUTICAL
ENGINEERING

A CONTINUING BIBLIOGRAPHY WITH INDEXES

National Aeronautics and
Space Administration

Langley Research Center

Scientific and Technical
Information Program Office




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—1999-7037) lists reports, articles, and other documents recently announced in the
NASA STI Database.

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

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

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

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



SCAN Goes Electronic!

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

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

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

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

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

FREE ! ftp.sti.nasa.gov

gopher.sti.nasa.gov

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

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserv@sti.nasa.govlLeave the subject line blank and enter a subscribe command, denoting which
topic you want and your name in the message area, formatted as follows:

Subscribe SCAN-02-01 Jane Doe

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

Fax: (301) 621-0134

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

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued, you can

still receive these vital announcements through ¥y o&CAN /Vehl

subscription. JusSubscribe SCAN-AEROMED Jane Doe Fedl‘

in the message area of your e-mailligtserv@sti.nasa.gov lll‘e./
SCapy o



Table of Contents

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

01 Aeronautics 1

02 Aerodynamics 2

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

03 Air Transportation and Safety 15
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 18

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

05 Aircraft Design, T esting and Performance 19
Includes aircraft simulation technology.

06 Aircraft Instrumentation 28
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 29

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 31
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 34

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

10 Astronautics 37

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 37
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 38
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

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

14  Life Sciences 43
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 45
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 46
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 49
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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Catalog is Her a

To order youresopy,

call the NASA STI Help Desk at

(301) 621-0390,
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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.

Columbia, MO 65201-5149

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

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

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

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library
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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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19990017872NASA Scientific and &chnical Information FacilityBaltimore-Washington International Airport, MD USA
Aeronautical Engineering: A Continuing Bibliography With Indexes, Supplement 392
Jan. 22, 1999; 39p; In English
Report No.(s): NASA/SP-1999-7037/SUPPL392; NAS 1.21:7037/SUPPL392; No Copyright; Avail: CASI; A03, Hardcopy;
A01, Microfiche

This report lists reports, articles and other documents recently announced in the NASA STI Databasgerage includes
document®n the engineering and theoretical aspects of design, construction, evaluation, testing, operation, and performance of
aircraft (including aircraft engines) and associated components, equipment, and systems. It also includes research-and develop
mentin aerodynamics, aeronautics, and ground support equipment for aeronautical vehicles.
Derived from text
Aemnautical Engineering; Aedynamics; Aicraft Engines

19990018232Research andethnology Oganization Neuilly-surSeine, France
Fluid Dynamics Researh on Supersonic Aicraft Les Tavaux de Recherche en Dynamique des Fluides Relatifs aux Aero
nefs Supersoniques
Fluid Dynamics Research on Supersonic Aircraft; N888; 332p; In English, 25-29 May 1998, Rhode-Saint-Genese, Belgium;
Also announced as 19990018233 through 19990018251
Report No.(s): RO-EN-4; AC/323(A/T)TP/6; ISBN 92-837-1007-X; Copyright &ied; Avail: CASI; A15, Hardcopy; A03,
Microfiche

This report Contains the lecturmtes prepared for a Special Course on 'Fluid Dynamics Research on Supersonic Aircraft’
organizedby the Research anédhnology Oganization (RO) Applied \&hicle Technology Panel §AT). The Course was held
atthe von Karman Institute for Fluid Dynamics (VKI) Institute, Rhode-Saint-Genese, Belgium 25-29 May 1998. The following
topicswere covered: History and Economics of Supersorangports, Supersonic Aerodynamics, Sonic Badwory and Mini
mization, Multi-Point Design Challenges, Vortex Plume Interactions, Propulsion System Design. Presentations on the major
world wide supersonic transport programs were also included. The material assembled in this publication was preptued under
combined sponsorship of the RTO Applied Vehicle Technology Panel, the Consultant and Exchange Program of RTO, and the
von Kdrmdn Institute (VKI) for Fluid Dynamics.
Author
Researh Aircraft; Supersonic rRnsports; Computational Fluid Dynamics; Cordaces

19990018443NASA Langley Research Centéfampton,YA USA
Aeronautical Engineering: A Continuing Bibliography with Indexes
Feb. 05, 1999; 58p; In English
Report No.(s): NASA/SP-1999-7037/SUPPL393; NAS 1.21:7037/SUPPL393; No Copyright; Avail: CASI; A04, Hardcopy;
A01, Microfiche

This supplemental issue of Aeronautical Engineering: A Continuing Bibliography with Indexes lists reports, articds, and
er documents recently announced in the NASA STl Database. The coverage includes documents on the engintkedretiand
cal aspects of design, construction, evaluation, testing, operation, and performance of aircraft (including aircraft engines) and
associated components, equipment, and systems. It also includes research and development in aerodynamics, aeronautics, a
ground support equipment for aeronautical vehicles. Each entry in the publication consists of a standard bibliographic citation



accompaniedn most cases, by an abstract. The NASA CASI price code table, addresggmafaiions, and document availabil

ity information are included before the abstract sectia. indexes-subject and author are included after the abstract section.
Derived from text

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

19990017801Research andethnology Oganization Applied \ehicle Technology PaneNeuilly-surSeine, France
Missile Aerodynamics Aerodynamique des Missiles
Nov. 1998; 526p; In English; In FrencHl-14 May 1998, Sorrento, Italy; Also announced as 19990017802 through 19990017840;
Original contains color illustrations
Report No.(s): RTO-MP-5; AC/323(AVT)TP/3; ISBN 92-837-0002-3; Copyright Waived; Avail: CASI; A23, Hardcopy; A04,
Microfiche

This report contains the papgueepared for the Symposium on 'Missile Aerodynamicgaoised by the RO Applied \é-
hicle Technology Panel (AVT), which was held 11-14 May 1998 in Sorrento, Italy. In addition, a Technical Evaluation Report
aimedat assessing the success of the Sympogiuneeting its objectives, and an edited transcript of the General Discussion held
atthe end of the Symposium are also included. This Symposium was dedicated to the aofi@nalgck Nielsen and a keynote
paperaddressed his contributions to Missile Aerodynamicsadditional keynote paper was presented on Future Missile System
Trendsand their Impact on Aerodynamics. In addition to the keynote presentations, 38 Papers were presented during sessions or
thefollowing subjects: Aerodynamic Design, Unconventional Configurations, fettEfFlows Physics andiibulence Model
ing, and Prediction Methodology
Author
Missiles; Missile Configurations; Aedynamics; Missile Design; Jet Flow; Aelynamic Characteristics

19990017802Army Missile Research, Development and Engineering, IRddstone Arsenal, AL USA
Futur e Missile System Tends (US) and Their Impact on Aeodynamic Technology
McCorkle,William C., Jr, Army Missile Research, Development and Engineering Lab., USA; Missile Aerodynamic4;998y
16p;In English; Also announced as 19990017801; Copyrighit®d; Avail: CASI; A03, Hardcopy; A04, Microfiche

This paper presents a prognosis of missile design trends within the USA for the next decade. The views are those as perceived
by the author and do not constitute afioidl position of the Department of Defense or any of its branches of service. It is based
primarily on open literature briefings and Internet information combined with the experiences of the author acquired in rocket
andmissile design over the past forty years (at the US Armgtidn and Missile Command and its predecessgartizations).
Expectedrends in missile desigand their resulting airframe requirements are interpreted in terms of advancements in aerody
namictechnologywhich greatly enhance the probabilities of successfully meeting overall system performance goals.
Author
Missiles; Missile Configurations; Aedynamics; Missile Design; Missile Systems

19990017803Aerospatiale MissileChatillon, France
Considerationson Aerodynamics for Piloting and Guidance of &ctical Devices Considerations sur I’Aerodynamique pour
le Pilotage et le Guidage des Enginadiiques
Harcaut,Jean-Phillipe, Aerospatiale Missiles, France; LardBac, Aerospatiale Missiles, France; Bonnet, Jean-Paul, Aerospa
tiale Missiles, France; Dupont, Stephane, Aerospatiale Missiles, France; Nov. 1998; 12p; In French; Also announced as
19990017801Copyright Waived; Avail: CASI; A03, Hardcopy; A04, Microfiche

This article reviews existing relations between piloting/guidance and the external aerodynamics of a cell, from the prelimi
nary conception phase up through flight simulation. The different points covered are as follows: definition of an aerodynamic
configuration,numerical simulation aerodynamic model, and major aerodynamic factors for piloting and guidance
Transl. by Schreiber
Missiles;Aerndynamic Characteristics; Missile Design; Adynamic Configurations; Missile Configurations; Missile Cohtr



19990017807Institut Franco-Allemand de Recherch8aint-Louis, France
Aerodynamics of Wap Around Fins Using Experimental and Computational €chniques
Berner,Claude, Institut Franco-Allemand de Recherches, France; Abate, Gregg, Air Force Research Lab., USA; Dupuis, Alain,
DefenceResearch EstablishmenaNartier Canada; Nav1998; 26p; In English; Also announced as 19990017801; Original con
tainscolor illustrations; Copyright \ived; Avail: CASI; A03, Hardcopy; A04, Microfiche

This paper presents carefully made experiments in wind tunnel and aeroballistic range facilities as well as results of numerical
simulationsfor wrap around fin (WF) configurations. The experimental program consisted of flow visualization, static pressure,
force,and flow velocity measurements made in wind tunnels and of free flight tests made in an instrumented aeroballistic range
facility. Flow field predictions were carried out using a fully implicit, combined finite volume/flux elements 3D {$awiers
employinga standard k-E model with wall functions. Experimental and CFD results were obtained, depending on the measure
ments,for nominal Mach numbeiia the subsonic, transonic, and supersonic regime and for angles of attack ranging between -15
and15 degrees and for roll angle positions of 0 and 45 degrees. Results obtained numerically were compared with the free flight
andwind tunnel tests. Comparisons of thdefiént aerodynamic cdéfients show favorable agreement.
Author
Missiles;Missile ConfigurationsAerndynamic Characteristics; Missile Design; Computational Fluid Dynamics; Fimikenve
Method;Fins; Wnd Tunnel Bsts; NavietStokes Equation; Flowisualization

19990017808Air Force Research LabAir Vehicles DirectoratéNright-Patterson AFB, OH USA
Aerodynamics of Wrap-Ar ound Fins at High Supersonic Speeds
Tilmann, Carl B, Air Force Research Lab., USA; Mcintyre, Thomas C., Space and Missile Systgamiz@tion, USA; Bower
sox,Rodney D. W Alabama Uniy; USA; Buter Thomas A., Air Force &st Pilot School, USA; Now1998; 18p; In English; Also
announceas 19990017801; Copyrightaived; Avail: CASI; A03, Hardcopy; A04, Microfiche

Wrap-around fins (WFS) have been investigated experimentally and numerically at supersonic speeds with the objective
of understanding the flowfield in the vicinity of the fin, and its influences on rolling beh&xperimental techniques used in
clude conventional pressure surveys, cross-wire hot-film anemometry, schlieren and shadowgraph imaging, pressure-sensitive
paint,and surface oil-flow visualizations. First, a wall-mounted semi-cylindrical model fitted with a siraglearound fin was
investigated both numerically and experimentally, with the objective of characterizing the mean and turbulent flowfield in the
vicinity of the fin. These investigations were conducted at Mach numb2r8 ahd 4.9, and chord Reynolds numbers 0.37 and
1.52million, respectivelyResults were used to determine the nature of the flowfield, and to quantiffettts ef fin curvature
on the character of the flow near WAFS. Numerical techniques ranged from inviscid Euler methods to solving the full Navier-
Stokesequations with an algebraic eddy viscosity model. Correlatitmexperimental data suggests that the latter method cap
tured the essential features of this complicated flowfield. Second, experiments were conducted on multiple-finned WAF
configurations to investigate the effects of Mach number on rolling moment. Photo-luminescent pressure-sensitive paint tech-
nigueswere used to obtain surface pressures that were integrated to estimate rolling moments. The Mach numbers ranged from
2.14to 3.83. o curved geometry fins were tested; one solid and the other slotted. Results indicate that the flow structure near
the WAF is qualitatively invariant over the conditions tested. Howgherstrength and location of salient features in the flowfield
which act orthefin can be significantly influenced by Mach numbwee flowfield is characterized by very strong and complicated
inviscid-viscousnteractions, which have a ¢@ impact on the aerodynamic loading of the fins. In particalaortex is generated
in the fin/body juncture region on the convex side of the fin. This vortex, not predicted by inviscid methods, can greatly influence
the pressure loading on the fin near the root. Changes in this vortex structure may contribute to the rolling moment freversal ob
servedat high supersonic speeds in recent flight test experiments.
Author
Missiles;Missile Configurations; Missile Design; Flowsalization; NavietStokes Equation; Finned Bodies; Missile Compo
nents;Rolling Moments; Supersonic Speedrbulence; Whd Tunnel EBsts; Inviscid Flow; Flight &sts

19990017810Army Aviation and Missile CommandRedstone Arsenal, AL USA
Experimental Investigations of Grid Fin Aerodynamics: A Synopsis of Nine Wid Tunnel and Three Flight Tests
WashingtonWilliam David, Army Aviation and MissilesCommand, USA; MillerMark S., Dynetics, Inc., USA; No1998; 14p;
In English; Also announced as 19990017801; Copyrighiv®d; Avail: CASI; A03, Hardcopy; A04, Microfiche

Wind tunnel and flight tests have been conducted to investigate the aerodynamic characteristics of grid fins and to demonstrate
their utility in actual flight hardware and ballistic flight performance. Nine wind tunnel tests have been conducted fene2fi dif
grid fin configurations. &st parameters have included Mach numbers ranging from 0.35 to 3.5 with nominal angles of attack up
to 17 degrees. Investigative issues have included: basic aerodynanficierdsf grid fin curvature for &€ient packaging, drag
reduction techniques, transonic choke regions, geometric variables (span, chord, height, cell spacing and web thickness), fin



sweepback efects, and grid fin/planar fin comparisonsvdrflight tests, with rockets launched out of a circular launch tube, suc
cessfullydemonstrated the capability to package and stow grid fins within a circular rocket body shape, deploy grid fins during
flight, despin, and stabilize the warhead section after stage separation until completion of the mission. An additional air drop flight
testwas conducted to demonstrate the flight worthiness of a rocket payload sectioraftudtisgense of multiple submunitions.
Author

Missiles; Missile Configurations; AedynamicsAerndynamic Characteristics; Missile Design; Fins; FliglesTs; ihd Tunnel
Tests;Ballistics

19990017811Army Missile Research, Development and Engineering, [Réxdstone Arsenal, AL USA
Aerodynamic Prediction Methodology for Grid Fins
KretzschmarRichard W, Army MissileResearch, Development and Engineering Lab., USA; Burkhadten E., Auburn Uniy
USA; Nov. 1998; 12p; In English; Also announced as 19990017801; Copyrighed/ Asail: CASI; A03, Hardcopy; A04, Mi
crofiche

Formulationand validation of a theoretical methodology to predict the aerodynamic forces and moments associated with mis
sile configurations utilizing grid fins in subsonic, transonic and supersonic Mach regimes is discussed in detail. Comparisons with
experimental data collected on a variety of grid fin configurations are presented to provide an indication of the methodology accu
racy. Conclusions regarding the accuracy and limitations of the prediction methodology are drawn from these comparisons.
Author
Missiles; Missile Configurations; Aedynamics; Missile Design; Agtynamic Foces; Stability Derivatives; Fins

19990017812National Research Council of Canatiest5. for Aerospace Research, Ottawa, Ontario Canada
Computation of Flows Past Grid Fin Missiles
Khalid, Mahmodl, National Research Council of Canada, Canada; SuNational ResearcBouncil of Canada, Canada; Xu,
H., National Research Council of Canada, Canada; Ne88; 12p; In English; Also announced as 19990017801; Origpmal
tainscolor illustrations; Copyright lved; Avail: CASI; A03, Hardcopy; A04, Microfiche

The paper contains a CFD study of flows past missiles and isolated stores equippedengtit tijppes of control surface
devicesor other attachment equipment used for carriage purpasahitidnally, missile designersave relied on planar surface
controlmechanisms, both as wingad/or fins for providing the necessary aerodynamic adjustment for in-flight guidance. It has
beenfound, howeverthat grid fin type control surfaces may be more advantageous in terms of gerretatingly higher normal
force coeficients (C(N)) and smaller hinge moments. The drag from theddin control surface devices tends to be somewhat
higher. This feature is not always altogether undesirable, particularly when the intent is to decelerate a missile released from a
fastmoving aircraft.
Author
Missiles;Missile ConfigurationsAeiodynamics; Missile Design; Computational Fluid Dynamics; Flasu&lization; Contol
SurfacesfFins

19990017813Air Force Research LakMunitions DirectorateEglin AFB, FL USA
Experiments and Analyses of an Aarspike Flow Environment for Protecting Infrar ed Missile Dome
BoudreauxE. J., Air Force Research Lab., USA; Krishnamwhs., Florida Uniy USA; Mitchell, A. M., Air Force Research
Lab., USA; Shyy, W., Florida Univ., USA; Nov. 1998; 18p; In English; Also announced as 19990017801; Copyright Waived,;
Avail: CASI; A03, Hardcopy; A04, Microfiche

In the late 1980s, Air Force Research Laboratory began research in the use of aerospike technology to reduce the heating rats
onan infrared dome for a high speed, extended range tactical missile. Results from wind tunnel tests, simulations, and analyses
provideda database for modelling the flow field created by an aerospike. fBiotsadf turbulence on the performance of the-aero
spikearrangements were analyzed in the k-epsilon based modelling framewodavaktasis on the influence of factors such
as streamline curvature and shock discontinuities.
Author
Missiles;Missile Configurations; A@dynamics; Missile Design; Domes (Structural Forms);o&pikeEngines; Trbulence Ef
fects;WIind Tunnel Bsts

19990017814Defence Evaluation Research AgendfX9 AerophysicsFarnborough, UK

Hypersonic Shroud Discard at High Dynamic Pessure

Cain,T., Defence Evaluation Research Agerdi; Redman, A., Defence Evaluation Research Agediy Nov. 1998; 4p; In
English;Also announced as 19990017801; Copyrighiwad; Avail: CASI; A01, Hardcopy; A04, Microfiche



The paper describes analytical techniques for predicting shroud trajectory and experimental techniques for a dynamic study
of the initial stages of shroud separation. Dimensional analysis of hypersonic shroud discard at high dynamic pressure is presented
A key feature othe process is the high accelerations due to the high aerodynamic force to weight ratio of practical shrouds. Since
Froudenumber is not critical the experimenter can arrange the discard time to suit his fdelitpds of mass producing small
scalemodel shrouds as well as controlling their release from the core vehicle are described.

Author
Missiles; Missile Configurations; Aerodynamics; Missile Design; Scale Models; HypersoniogdShbynamic R¥ssure

19990017815Institut Franco-Allemand de Recherch8aint-Louis, France

The Near Interaction of Lateral Control Jets and Hypervelocity Cioss Flow

NaumannK. W., Institut Franco-Allemand de Recherches, France; Ende, H., Institut Franco-Allemand de Recherches, France;

GeorgeA., Institut Franco-Allemand de Recherches, France; Mathieu, G., Institut Franco-Allemand de Recherches, France; Nov

1998;12p; In English; Also announced as 19990017801

Contract(s)/Grant(s): BMVG-T/R-760/§001/R-1701; Copyright ¥ived; Avail: CASI; A03, Hardcopy; A04, Microfiche
Experimenton the interaction of gaseojets blowing laterally into hypervelocity cross-flow are carried out using physical

andoptical measuring methods in ISL shock tunnel "B” f&é&nt models producing 1 to 3 perpendicularly oriented jets fefr€if

entgases, gas mixtures, and solid propellant are used. The ffgceaeting on the model is measured directly using the ISL,

millisecondaerodynamic force measurement technique. A specially trimmed free-flying model gfi@srgufieasuring time

to allow measurements also on instationafga$ during the starting phase of the test fiohe result is that the forcefeft acting

onthe model shows reproducilien-stationary behaviaufhe visualisation of the jet/cross-flow interaction flowfield is carried

out by differential interferometry and illumination by a laser lightet of particles seeded into the jet flé¥e pictures show

thatsingle jets in all cases are deflected supersonically by an oblique shock. The space between this internal jet shock and the je

bow shock is filled with lage vortices. A detailed quantitative quasistationary descripfitire flowfield derived from the experi

mentsexplains the action and the cause of the esserfeatef

Author

HypervelocityFlow; Lateral Contol; Obliqgue Shock @res; Blowing; Gas Jets; Jet CooltrJet Flow; Missile Contil; Missile

Design

199900178160ffice National d’Etudes et de Recherches AerospatiBiass, France
Aerodynamic Interactions on a Hypersonic Intecceptor Piloted by Transversal Jets Interactions Aerodynamiques sur un
IntercepteurHypersonique Pilote par Jetsransversaux
Leplat,M., Office National d’Etudes et de Recherches AerospatiBlasice; Champigny, Office National d’Etudes et de Re
cherchesherospatiales, France; Girard, G., Aerospatiale Missiles, Fréfamdtemin, J. VV Aerospatiale Missiles, France; De
lattre, N., Aerospatiale Espace and Defense, France; Nov. 1998; 10p; In French; Also announced as 19990017801; Copyright
Waived;Avail: CASI; A02, Hardcopy; A04, Microfiche

This paper presents experimental and numerical work undertaken by ABR@EE and ONERA on a schematic intereep
tor configuration in the presence of a transversal centralgsts vere performed in the ONERA S3MA wind tunnel which con
sist: plotting the skin pressure over the entire body, weighing the loads and moments caused by the jet's presence, along with
visualizations using Schlieren photography. The effects of variations in the jet conditions, condition of the boundary layer and
theincidence of the missileere studied for supersonic airflows upto M(n) = 5.5. AdditionalvierStokes calculation were
carriedout by the two partners using the FLU3M code for laminar and turbulent airflows. Comparison of the numerical results
with the experiment shows a good reproduction of the transversal jet interaction phenomena withaifkannah particulay
agood account of the major viscougeets for this type of configuration.
Author
Missiles; Missile Configurations; Missile Design; Computational Fluid Dynamics; Wind Tunnel Tests; Viscous Flow; Navier-
StokesEquation; Hypersonics; Missile Contr Jet Flow

1999001781 7DaimlerBenz Aerospace A.GMunich, Germany
Navier Stokes Simulation Aiound a High \elocity Missile with Cross-Flow Jet
Hitzel, S. M., DaimlefBenz Aerospace A.G., Germany; Hennig,JRutschederospace A.G., Germany; Esch, H., Deutsche For
schungsanstaftier Luft- und Raumfahrt, Germany; Nd898; 12p; IrEnglish; Also announced as 19990017801, Original con
tainscolor illustrations; Copyright ived; Avail: CASI; A03, Hardcopy; A04, Microfiche

Thecross-flow jet technology for the control of high speed missiles was investigated by fretefitghNavieStokes simu
lations and experimental wind-tunnel research. While the cross-flow technology shows promising benefits for the demands of



high manoeuvrability a proper design needs detailed knowledge both of the integrabefthe missile behaviour and the cerre
sponding details of the flaiNavierStokes simulations were used to support wind-tunnel work for the understanding of complex
flow structures. A finite volume method was employed to simulate high velocity flow in a contour conforming block-structured
mesh.The turn-around time of thmesh and the numerical solver employed was less than one week. Given latest equipment this
time could have been reduced further. A qualitative comparison with wind-tunnel visualizations and pressure measurements
showsgood agreement. It was found necessary to develop a method by which wind tunnel results of jet inteffesstncaref

be converted to free flight conditions. DLR started a test campaign to provide experimental data as basis for a computer programs.
Firstresults include Reynolds numbefeets in the range 0.5 x 10(exp 6) < or = Navier stokes simulation Aroun a Eligbity

Missile wit ----- Doc 1 of 1 -Re(D) < or =11x 10(exp6) for M = 2.8 and 0.1 x 10 (exp 6) < or = Re(D) < or = 0.8 x 10(exp 6) for

M = 6.0. It is planned to investigate timluences of other parameters that cannot be simulated correctly in standard wind tunnel
tests, for examplaon-stationary conditions, €#rent gases, high temperatures. Currently more detailed experimental investiga
tions are underway at the DLR, while supporting CFD calculations including high angle-of-attack settings can be executed using
thevery same computational mesh, funding provided. A close schedule of CFD simulation and EFD experiment provide superior
turn-aroundand better knowledge of the flow-problems. Detailed CFD-resattprovide the undisturbed flow simulation and
thusthe missing link in between mass-data of integral forces and moments pro- duced by the EFD wind-tunnel and the free-flight
test.
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199900178180ffice National d’Etudes et de Recherches AerospatiBlept. of Basic Experimental Aerodynamitéeundon,
France
Basic Study on the Aendynamic and Thermal Aspects ofAirflows on Missile Afterbodies Etudes Fondamentales sur les
AspectsAerodynamiques et Thermiques des Ecoulements a I'Arriere-Corps des Missiles
Servel, P., Office National d’Etudes et de Recherches Aerospatiales, France; Reijasse, P., Office National d’Etudes et de Re-
cherchesherospatiales, France; Ben&, Ofice National d’Etudes et de Recherches Aerospatiales, France; Corbefidg, Of
Nationald’Etudes et de Recherches Aerospatiales, France;1968; 16p; In French; Also announced as 19990017801; Original
containscolor illustrations; Copyright Alved; Avail: CASI; A03, Hardcopy; A04, Microfiche

Airflows on the afterbodies of devices such as missiles exert a crucial influence on their "base” drag and therefore on their
thrustbalance. Moreovethey have a clear influence on the aerothermic loads exerted upon this rear section, which is subjected
to high temperatures from the propulsiehcoming out of the nozzle, which is composed of hot gases leaving the combustion
chamberThe demand for increasingly high-level performances by new missiles has created the need for fine-tuned forecasting
methoddor airflows, and for detter understanding of the physical phenomena they produwards this end, basic research
on airflows from Propelled afterbodies was conducted at ONERA, both in the numerical field, where éSitddsrcode (the
NASCA code) was specially developed for this purpose,imtice experimental area, where carefully designed experiments were
carriedout in orderto obtain a highly detailed description of these airflows and to constitute well-documented data bases for vali
dating the numerical codes. Tladicledescribes five axisymmetric base-type airflow configurations, and presents experimental
measurementsnd calculation results for &fent afterbody geometries and various types of propulsion jets (cahdizdiy and
hot gases resulting from combustion of a propellant).
Author
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Configurations

199900178190ffice National d’Etudes et de Recherches AerospatiBlept. of Applied Aerodynamic®aris, France

Boundary Layer in Supersonic Airflow Around a Missile Fuselage in Incidence: Experimental Study and Navie€tokes

Calculations Couche Limite Autour d’un Fuselage de Missile en Incidenee Ecoulement Supersonique: Etude Experimen

tale et Calculs Navier-Stokes

d’Espiney,P, Office National d’'Etudes et de Recherches Aerospatiales, France; Chanfyi@fjce National d’Etudes et de

Recherchegerospatiales, France; Baudin, D.{i©é National d’Etudes et de Recherches Aerospatiales, France; Pilon, J A., Of

fice National d’Etudes et de Recherches Aerospatiales, France; Nov

;. 1998; 14p; In French; Also announced as 19990017801; Copyrajtedly Avail: CASI; A03, Hardcopy; A04, Microfiche
Detailedaerodynamic measurements (value and angle of skin friction, boundary layer Profiles ... ) were recently conducted

in the S2MA and S3MA ONERA wind tunnels on a warhead cylinder fuselage at Mactd2gtdnd 10 deg. of incidence. The

airflow setting is turbulent (the transition of the boundary layer is released new the fuselage nose cone) and the Reynolds humber



is 1.2 x 10(exp 6). Naviebtokes calculations in turbulent airflow were performed with the FLU3M dedeloped by ONERA,
usingBaldwin-Lomax turbulence models and k-epsilon (Jones- Laistbey Reynolds formulation). Calculation-experiment
comparisongre generally in agreement, although deviations exist which are primarily due to an overly high viscositiavithin
vortices.This leads, in particulato late formation of secondary vortices.
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19990017820Cranfield Univ, Coll. of AeronauticsBedford, UK
Algebraic Turbulence Modelling for Vortical Flows Around Slender Bodies
Qin, N., Cranfield Univ., UK; Jayatunga, C., Cranfield Univ., UK; Missile Aerodynamics; Nov. 1998; 12p; In English; Also
announceas 19990017801; CopyrightdiVed; Avail: CASI; A03, Hardcopy; A04, Microfiche

In this paperwe present a study of algebraic turbulence modelling for vortical flows based on the Baldwin-Lomax two-layer
formulation. Firstly a recent modification of the wake functionthe algebraic model by Panaras for swept shock boundary layer
interactionproblems has bee extended for slender body vortical flows. Sectirahgason for the failure of the Degani-Schif
modelfor some vortical flow problems has been analysed. Consequenidyv criterion for the determination of tmedelling
lengthscale, which is foundrucial for a proper algebraic modelling for vortical flows, is proposed based on the curvature of the
profile of the damped moment of vorticitly has been demonstrated that, as compared with the popular Degahivctaf, both
of the new algebraic models can produce much better results regarding the leeward side vortical structure for a complicated vorti
cal flow problem around a slender body
Author
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19990017821ltalian Aerospace Research Cen€apua, Italy
Filtering Algebraic Turbulence Models for Supersonic High-Incidence Missile Flows
Amato, M., ltalian Aerospace Research Center, Italy; laccarino, G., Italian Aerospace Research Center, Italy; Nov. 1998; 12p;
In English; Also announced as 19990017801; Copyrighiv®d; Avail: CASI; A03, Hardcopy; A04, Microfiche

Theapplication of algebraic turbulence models to the prediction of the vortical flows over missile configurations is presented
in this paperA review of available modifications of the Baldwin-Lomax model is presented; three new formulations are also dis
cussednd tested.WWo are based on a tifent link between the mean velocity gradients and the @ddgsity the third one uses
some topological characteristics of the flow field to detect vortex tubes and to filter the eddy viscosity. The main advantage of
thesemodels with respect to other formulations presentditeirature is the simplicity and the easy implementation even in-indus
trial codes. The results obtained with the third model are in remarkable agreement u@th the experimental data.
Author
Missiles;Missile Configurations; Aedynamics; Missile Design; Computational Fluid Dynamics; Mathematical Models: Bald
win-LomaxTurbulence Model; Supersonic Flow

19990017822Von Karman Inst. for Fluid DynamicRhode-Saint-Genese, Belgium
Simulation of Laminar and Turbulent Flow Over an Ogive Cylinder
vanderWeideE., \bn Karman Inst. for Fluid Dynamics, Belgium; Deconinck, Hhn¥arman Inst. for Fluid Dynamics, Belgium;
Nov. 1998; 12p; In English; Also announced as 19990017801; Copyrigived/ Asail: CASI; A03, Hardcopy; A04, Microfiche
The paper deals with the simulation of laminar and turbulent flow over an ogive cylirsileg an unstructured grid solver
based on multidimensional upwind residual distribution schemes. For the turbulent computation use has been made of the two
equationSST model of Menteand implementation details are discussed. The sobex a parallel implicit time integration on
partionedsubdomains, were message passing and parallel linear systems solvers are bagedTd&Cibrary of Sandia labora
tories. The first computation is laminar and turns out to be at the limit of unsteadyness, suggesting that the test conditions are transi
tional in reality. The second turbulent computation is steady and results for the pressure distribution compare well with the
experimentatlata obtained at ONERA. Significantfdifences between the lamireard turbulent computation are found in the
vortex pattern developing on the leaside.
Author
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19990017823Centre d’Etudes et de RecherchEsilouse, France
Turbulence Modelling for Supersonic Missile Aeodynamics: From Mixing-Length to Reynolds-Stress Models
Thivet, Frederic,Centre d’Etudes et de Recherches, France; Deniau, Hugues, Ecole Nationale Superieure de Mecanigue et d’Aer
otechnique, France; Moschetta, Jean-Marc, SUPAERO, France; Hachemin, Jean-Victor, Aerospatiale Missiles, France; Nov.
1998;12p; In English; Als@nnounced as 19990017801; Original contains color illustrations; CopyragedyAvail: CASI;
A03, Hardcopy; A04, Microfiche

Turbulencemodelling is a key-point for the prediction of missile aerodynamics. On the basis of Parabolize¢Sktduasr
computationsa variety of two-equation and Reynolds-Stress-Equation models have been analysed to assess their ability to predict
relevantaerodynamical parameters for the design of missile shapes. Practical details, which are esegigai¢at the models
in a robust and reliable wagre also given. Six test-cases, featuring flows around missile bodies at various angles of attack and
includinga finned configuration, are examined. Practical tools are given for missile designers to select the appropriate turbulence
model,depending on the desired properties, such as accuediapility... Algebraic models are shown to be dramatically imprac
tical to predict developed vortical flows. Thefdifent levels of improvements achieved by the use of two-equation models, com
pressibilitycorrections and then Reynolds-Stress-Equation models are clearly demonstrated.
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19990017824Von Karman Inst. for Fluid Dynamicéeronautics/Aerospace DepRhode-Saint-Genese, Belgium
Simulation of Viscous and High Bmperature Gas Effects on Standard Shapes in Hypersonic Flow
Charbonnier].-M., \bn Karman Inst. for Fluid Dynamics, Belgium; Dieudonne, Wn Karman Inst. for Fluid Dynamics, Bel
gium; Paris, S., ¥n Karman Inst. for Fluid Dynamics, Belgium; Muylaert, J., European Space Agenoypean Space Research
andTechnology CenteESTEC, Netherlands; &pot, L., European Space Agendyuropean Space Research aadhhology
Center, ESTEC, Netherlands; Nov. 1998; 10p; In English; Also announced as 19990017801; Copyright Waived; Avail: CASI,
A02, Hardcopy; A04, Microfiche

In the design process of a hypersonic vehicles, the ground testing facilities are not able to provide a full simulation of the actual
flight conditions. Therefore the validation of the design tools used can only be supported by partial simulations, and extrapolation
to flight conditions can only be validated by flight experiments. In the frame of the European Space Agency program entitled "Hy
personicGroundTesting Comprehension and Use for Design and Computational Fluid Dynamics Support”, the von Karman Insti
tute has extended the operating envelope of the Longshot free piston hypersonic wind tunnel to the use of CO2 as test gas ir
addition to N2. The analysis of the influence of the specific heat ratio and viscous interaction parameter on the flow over the
ELECTREand the Hyperboloid-Flare is presented both on the experimental and nustaridgboints. Finalljyhigh temperature
gaseffects on these geometries are a&erussed based on measurements carried out in the ONERA-F4 and DLR-HEG high en
thalpyfacilities to support the interest in simulating theseot$ using classical "cold” facilities with various test gas.
Author
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19990017825Naval Surface \Wapons CentekVeapons Systems DepRahlgren, YA USA
A Review of Some Recent New and Impived Semi-Empirical Aeoprediction Methods
Moore,F. G., Naval Surface Bapons CenteldSA; Mcinville, R. M.,Naval Surface Wapons CentetJSA; Hymer T. C., Naval
SurfaceWeapons CentetJSA; Nov 1998; 12p; IrEnglish; Also announced as 19990017801; Copyrighit/®d; Avail: CASI;
A03, Hardcopy; A04, Microfiche

This paper reviews some new and improved semiempirical aeroprediction methods developed during the last five years.
Someof these methods have been incorporated into the latest version of the aeroprediction code available to the public (AP95),
andall methods will be a part of the next version of the code to be released later this year (AP98). The new and improved methods
include:(a) methods to compute nonlinear aerodynamics (normal faxiz force, and center of pressure) to high angle-of-attack
(AOA); (b) anapproach to distribute these nonlinear loads on the body and lifting surfaces; and (c) an improved method to com
pute aerodynamics of noncircular cross section configurations. Results of the new methods are compared to experimental date
andin general, quite good agreement is obtained for a semiempirical prediction tool.
Author
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199900178260ffice National d’Etudes et de Recherches AerospatiBli@ss, France
ONERA's Aerodynamic Forecasting Code: "MISSILE” Le Code de Prevision Aerodynamique de TONERA: MISSILE
Denis, P., Office National d’Etudes et de Recherches Aerospatiales, France; Nov. 1998; 10p; In French; Also announced as
19990017801Copyright Waived; Avail: CASI; A02, Hardcopy; A04, Microfiche

The MISSILE code was developed for rapid assessment of the aerodynamic characteristics of missiles flomo Mach
10, for incidences reaching 40 deg, for steering angles of control surfaces of +/- 30, and for neutral roll angles. The methodology
used in this code is based on the concept of equivalent incidence with integratiotexfefects, and combines semi-empirical
and theoretical methods, along with data base correlations. Each modeling featured in this program comes from trial results or
is validated latterThe potential uses of this code are presented and numerous comparisons are performed, thereby demonstrating
the precision and usefulness of such a tool for geometric definition of devices in the preliminary design phase.
Author
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19990017827Roketsan A.S. Ankardurkey
3D Euler and Thin Layer Navier-Stokes Solutions for Missiles at Supersonic Speeds and High Angles of Attack
Oktay, E., Roketsan A.S. Ankarapfkey; Alemdaroglu, N., Roketsan A.S. AnkarayRey; Tarhan, E., Roketsan A.S. Ankara,
Turkey; ChampignyP, Office National d’Etudes et de Recherches Aerospatiales, France; dEgpiodfice National d’Etudes
etde Recherches Aerospatiales, France; Missile Aerodynamics18@®; 12p; In English; Also announced as 19990017801;
CopyrightWaived; Avail: CASI; A03, Hardcopy; A04, Microfiche

The purpose of this paper is to validate a 3D unstructured Euler flow solver, USER3D and a structured thin layer Navier-
Stokesflow solver TLNS, against the experimental data and to compare with the Euler and the Makés solver(FLU3M),
of ONERA for two diferent missile geometries at a Mach number of M = 2 and at various angles of attack, alpha, (0 < alpha <
20 deg). The first one is a conventional missile geometry with an ogive nose, a cylindrical body and foutastfaighiThe
secondbne is an unconventional missile geometry with a lenticular body and no tail fins. The present results are found to be in
good agreement with the available results and ttierdifces observed between them are explained in detailinstructured
Eulercode, USER3D, proved to be accurate, fast and reliable for deterrtipiongerall aerodynamic characteristics of the mis
sileswhereas the thin layer Navi€tokes (TLNS) solutions are found to béeefive in predicting the detailed viscous behaviour
of the flow field over the conventional and unconventional missile geometries studied.
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19990017828Middle East €chnical Univ, Ankara, Trkey
Computational Investigations of Subsonic High Angle of Attack Missile Flows
Tuncer,Ismail H., Middle East &chnical Univ, Turkey; PlatzerMax F, Naval Postgraduate School, USAgiDyken, Robert
D., Naval Air Warfare Center, USA; Nov. 1998; 10p; In English; Also announced as 19990017801; Copyright Waived; Avail:
CASI; A02, Hardcopy; A04, Microfiche

In this paper recent computations of subsonic flow over a complete missile configuration and an ogive-cylinder using the
Navier-Stokesolver OVERFLOW and the panel code PMARC are reviewed. N&tides solutions for the complete missile
arepresented for anglex attack up to sixty degrees. The agreement with available force and moment data is quite good up to
thirty degrees, but starts to devi&be the higher incidences. It is also shown that the panel code solutions over the missile forebody
provides an dicient solution and good agreement with the Na@tokes calculations for incidence angles up to ten degrees. Flow
overan ogive-cylinder computations shows that this agreement can be extended to approximately twenty degrees if vortex wakes
shedfrom the cylindrical body are incorporated into the panel code. The paper concludes with suggestions for future work.
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19990017830Army Research LapAberdeen Proving Ground, MD USA

Computational Fluid Dynamics Modeling of Multibody Missile Aerodynamic Interference

Sahu,Jubaraj, Army Research Lab., USA; Edge, Harris L., Army Research Lab., USA; Hearay R., Army Research Lab.,
USA; Ferry Earl N., Army Research Lab., USA; Nd\898; 12p; In English; Also announced as 19990017801; Copyrigiht W
ved; Avail: CASI; A03, Hardcopy; A04, Microfiche



Computationafluid dynamics (CFD) calculations have been performed for a multibody system consisting of a main missile
and a number of submunitions. Numerical flow field computations have been made for various orientations and locations of sub
munitions using an unsteady, zonal Navier-Stokes code and the Chimera composite grid discretization technique at transonic
speedsnd zero degree angle of attack. Both steady-state and unsteady numerical results have been obtained and compared fc
atwo-submunitions and missile system. Computed results #tedetails of the expected flow field features including the shock
interactionsComputed results are compared with limited experimental data obtained for the same configuration and conditions
andare generally found to be good agreement with the data. Comparison of the unsteady and steady-state results do show an
appreciablehange in the aerodynamic forces and moments.
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19990017833Raytheon Systems C&ystems Design LabTewksbury MA USA
Role of CFD in Missile Aelodynamic Design: A Review of Recent Efforts at Raytheon
SrivastavaB., Raytheon Systems Co., USA; Furtek, J., Raytheon Systems Co., USA; Shelton, A., Raytheon Systems Co., USA;
Paduano, R., Raytheon Systems Co., USA; Nov. 1998; 20p; In English; Also announced as 19990017801; Copyright Waived;
Avail: CASI; A03, Hardcopy; A04, Microfiche

ComputationaFluid Dynamics (CFD) predictions for sevesalpersonic missile models with wings, tails, divert jets, wire
coversand strakes at several angles-of-attack and tail fin deflections of 10 and 20 deg are compared with the model wind tunnel
tests.The results show excellent comparisons of all forces and moments with the measured data. Additional several example stud
iesare discussed to show that these predictive capabilities provide a powerful design and analysis todlehadicéously com
binedwith the wind tunnel tests to reduce the overall system development cost and to enhance the system reliability for the current
andfuture generation missiles.
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19990017834Sverdrup €chnologyInc., Arnold Engineering Development Center GrpAmold AFS, TN USA
Missile Aerodynamic Testing at the Arnold Engineering Development Center (AEDC)
Marquart, Edward J., Sverdrup Technology, Inc., USA; Lawrence, William R., Sverdrup Technology, Inc., USA; Lawrence, F.
Clark, Sverdrup €chnologyInc., USA; Nov 1998; 10p; In English; Also announced as 19990017801; Copyrigited Avail:
CASI; A02, Hardcopy; A04, Microfiche

With the need for missiles to become more maneuverable and at the same time cost less to deyelopd ttesting methed
ology for the development of modern missiles is being redesigned at the Arnold Engineering Development Center (AEDC). The
AEDC, located in middle @nnessee, USA, is one of the major ground test complexes in the world and has continuous-flow wind
tunnelfacilities to evaluate test articles at speeds from Mach number 0.1 to Mach number 10. Modern missiles are flying at increas
ingly higher angles of attack using fins and/or jets (both pulsating and continuous flow) for control and maneuveyaiaitityc
andtransient missile aerodynamic ground test measurements are becoming increasingly important for modern missile autopilot
developmentTherecent advances and planned improvements at the AEDC in missile ground test measurement technology that
allow the development of advanced missile autopilots and control systems at a reduced cost are dsstisartlvare and test
ing methodology for missiles both with and without jet control that acquire and verify all static, dynamic, and transient aerodynam
ic information for modern missile autopilot development in three separate wind tunnel tests are detailed.
Author
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Air Intake Studies: Experimental Measurements and Computational Modelling

AbrahamsenR E. H., Kongsbey Defence and Aerospace A/S, Norway; Reif, B. A. Pettersson, Kogd3btance and Aero

space A/S, Norway; Saetran, L., Norwegian UniVScience andéchnologyNorway; Fossdal, J. B., Kongshdbefence and
Aerospace A/S, Norway; Nov. 1998; 8p; In English; Also announced as 19990017801; Copyright Waived; Avail: CASI; A02,
Hardcopy;A04, Microfiche
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Theflow in an S-shaped air intake has been studied, using experimental and computational methods. The results have beer
comparedvith available experimental data. In the computational study a non-ddgrviscosity model has been compared with
alinear counterpart. In the experimental studgasurements of an Isentropic Light Pistonfiel has been carried out. The results
of the study show that the described methodology can be used for air intake design.
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19990017838Bodenseewerk Geraetetechnik G.m.pleberlingen, Germany
Coupled Aerokinetic Heating of Missile Structures at High \&locities
Koerber, Stefan R., Bodenseewerk Geraetetechnik G.m.b.H., Germany; Nov. 1998; 10p; In English; Also announced as
19990017801Copyright Waived; Avail: CASI; A02, Hardcopy; A04, Microfiche

This paper presents a numerical tool to calculate the aerokinetic heating of missile structures flying at high velocities. It is
intendecdto support wind tunnel tests aadable engineers to do design variations, in a cheaper and a more time saving manner
comparedo experiments. The numerical method consists of two programs, one to calculate the flow around the missile configura
tion via a super/hypersonic computational fluid dynamics (CFD) code (solved for the-Stokes-equations) and another
simulatethe temperature (and stress) evolution withbulk material via a multi-dimensional heat transfer code. Both programs
arecoupled using a surface eggtbalance method which accounts for lgmanent physical interactions at the missigirface.
In order to save CPU-time without loosing neither accuracy nor numerical stability or constancy a so-called loose coupling of both
modulesis presented. This method is applied to several test cases. Since the aerokinetic heatindeutsstlyose components
locatedin the vicinity of the nose region of the missile, a blunt-body nose and a flat IR-window integrated in the nose were investi
gated. For some test cases experimental data from either wind tunnel tests and/or free flight experiments are available and art
comparedo the numerical results.
Author
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Time-Averaged and Unsteady Loads on a Missile at Launch Bm an Internal Weapons Bay
Ross,J. A., Defence Evaluation Research Agendl; Odedra, J., Defence Evaluation Research Agdui€y Nov. 1998; 12p;
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This paper describes an experimental programme which has investigated the component loads acting on a typical missile
(AMRAAM) when located within weapons bays ofeliént geometryMeasurements have been made of wing panel loads, fin
panelloads andody pressure distributions. Both time-averaged (steady-state) and unsteady pressures have been measured. The
effectsof weapon bay doors on the pressures and panel loads acting on the missile have also been measured. It is shown that th
measuredesults can be used to understand tHeriify total loads measured on the missile in eatdists, and thus provide an
insight into developing appropriate ways of minimising carriage and release problems identified in earlier experimental pro-
grammes.
Author
Air to Air Missiles; Aeodynamic Loads; Missileests; Pessue Distribution; Launching; Missile Structes; Pessue Measue-
ment; Stability Derivatives
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Functions for Writing and Reading Time History Data
Brian, Geof; Jun. 1998; 39p; In English
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Themanipulation of time history data is one of the most common activities conducted when aratgraigflight behavior
andperformance, and as a result there exists a multitude of data formats individualized for specific applicatipesafions
Division (AOD), of the Defense Science anechnology Oganization, have chosen to support two time history data formats de
fined by NASA Dryden Flight Research Center for development of flight behavior and performance applications. A suite of func
tionsfor writing and reading the selected NASA time history data formats have been developed ahasdXunctions may
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beincorporated into analysis applications to reduce development time for new software, and to improve the sharing of data be
tweenapplications.
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A Summary of Validation Results for LEWICE 2.0
Wright, William B., DYNACS Engineering Co., Inc., USA; Dec. 1998; 24p; In English; 37th; Aerospace SciehddsJ)an.
1999,Reno, NV USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NAS3-98022TRP 548-20-23
ReportNo.(s): NASA/CR-1998-208687; NAS 1.26:208687; E+47; AIAA Paper 99-0249; No Copyrightyail: CASI; A03,
Hardcopy;A01, Microfiche

A research project is underway at NASA Lewis to produce a computer code which can accurately predict ice growth under
any meteorological conditions for any aircraft surface. This report will present results from version 2.0 of thightdis, called
LEWICE. This version dffers from previous releases due to its robustness and its ability to reproduce results accuratiel for dif
ent point spacing, and time step criteria across general computing platforms. Itfafsardthe extensive amoueiteffort under
takento compare the results in a quantifiable manner against the database of icevbiietpbave been generated in the NASA
Lewis Icing, Researchunnel (IRT), The complete set of data used for this comparison is available in a recent contractor report
. The result of this comparison shows that théedihce between the predicted ice shape from LEWICE 2.0 and the average of
theexperimental data is 7.2% while the variability of the experimental data is 2.5%.
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Omnidir ectional and Controllable Wing Using Fluid Ejection
RogersErnest O., Inventor; ImbgRobin D., Inventor; Jun. 16, 1998; 6p; In English; Supersedes US-Patent-Appl-SN-734824
Patentinfo.: Filed 22 Oct. 1996; US-Patent-Appl-SN-734,824; US-Patent-5,765,776
Report No.(s): AD-D019091; No Copyrightyail: US Patent andrademark Cffce, Microfiche

A vehicular lift wing having a Coanda edge perimdteprovided with a nozzle slot formation from which fluid ejection is
directedtangentially from the full Coanda edpgerimeter during translation through an ambient fluid medium. Omnidirectional
controlmeans supplies pressurized fluidhe nozzle slot formation at ééfent azimuthal locations along the Coanda edge perim
eterfor selectively controlled generation of dynamic forces exerted on the wing.
DTIC
Coanda Effect; \Wgs; Dynamic Loads; Slotsydiling Edges

19990018234Colorado Uniy, Aerospace Engineering SciencBsulder CO USA
Supersonic Aepndynamics: Lift and Drag
SeebassRichard, Colorado UniyUSA; Wbodhull, John R., Colorado Unj\JSA; Nov 1998; 6p; In English; Also announced
as19990018232; Copyright &lived; Avail: CASI; A02, Hardcopy; A03, Microfiche
We briefly review here the fundamentals of generating lift, and what this costs us in inviscid drag at supersonic speeds in the
contextof the optimum aerodynamic design. The supersonic area rule tells us how to determine the wave drag and this leads to
theminimum possible inviscid drag for a supersonic aircraéi.uMderstand from this, then, the tradebeftween induced drag
and wave drag due to lift. Finallyiscous dects are considered brieflfhese determinghe altitude at which the aircraft will
fly and this sets its C(sub L) and thereby its aerodynamic performance.
Author
Supersonic Agraft; Supersonic fansports; Aeodynamics; Supersonic Drag; Lift

19990018236Academy of Sciences (USSRstitute of Theoretical and Applied Mechanib®vosibirsk, USSR
Complex Experimental Studies of SSTPt. 1, Aeiodynamics of Individual Elements
Kharitonov,A. M., Academy of Sciences (USSR), USSR; Nt®98; 26p; In English; Also announcas 19990018232; Copy
right Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

The achievement of aerodynamic perfection of supersonic flying vehicles is determinedgm extent by the depth of un
derstandingf aerodynamics of the main aircraft elements and the optimum use of aerodynamic interference of individual ele
ments:wing, fuselage (airframe), engine nacelle, and other superstructures. A successful solution of these problems requires the
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studyof regularities of three-dimensional flow around the developed geometric configuratinets,is characterized at super
sonicspeeds by the presemeshock waves and expansion fans, and by their interaction with each other and with boundary layers.
In most cases, these interactions involve multiple separations and reattachments of boundary layers, the size and position of sepa
ration regions are determined by the body geometries, flight conditions, and/or relative positions of the bodies in space. These
problemsform one of the basic experimental research directions of the Aerodynamics Laboratory of the Institute of Theoretical
andApplied Mechanics SB RAS.aét experimental information has been accumulated on the flow around both schematic config
urationsof promising flying vehicleand models of specific aircraft under development. All experiments were conducted in the
supersoniavind tunnel 313 of ITAM SB RAS equipped with specially developed devices, methodotogl/software for the

study of interference of various aircraft elements. The wind turBel3 of our Institute is a blowdown tunnel with square test
section(size 0.6 x 0.6 m) and Mach number range from 2 to 6. A multiple statistical analysis for various Mach numbers allows
oneto characterize the nonuniformity of the field of velocities inzitiee of model location for the last twenty-five years of the

wind tunnel performance. The nonuniformity degree of the field of velocities in the test section is maintained at a level rot exceed
ing 0.5%.Multiple measurements of accuracy reference models as against the similar data obtained in various wind tunnels. The
presentecture is devoted to various aspects of HSCT aerodynamics which yield a notion of versatility and complexity- of experi
mentsand obtained results. Apart from their osignificance, these results are of interest for verification of the computational

fluid dynamics (CFD) models and methods. All experimental investigations obtained in the Aerodynamics Laboratory of Institute
of Theoretical and Applied Mechanics (ITAM) SB RAS were initiated and supported by the Aerodynamics Department of the
TupolevAviation Company

Author

Supersonidransports; Aeodynamic Characteristics; Aedynamic Interfegnce; Aicraft Design; Aeodynamics; \Wid Tunnel
Tests;Aircraft Parts; Aircraft Structues

19990018239Academy of Sciences (USSR)st. of Theoretical and Applied Mechanid®vosibirsk, USSR
Complex Experimental Studies of SS]TPt. 2, Aerodynamic Interference of \arious Elements
Kharitonov,A. M., Academy of Sciences (USSR), USSR; Nt®98; 14p; In English; Also announcas 19990018232; Copy
right Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

Theresults of complex experimental studies of aerodynamic interference of various elements of supersonic transport aircraft
are presented. The objective was a detailed study of local SST aerodynamics, which was aimed at seeking the methods of increas
ing the aerodynamic perfectness of these vehicles. The results preaehtdd the study of interference of a schematized wing
with the bodywing with engine nacelles, wing with various superstructures, and wing with geigind supersonic flow around
all these configurations is accompanied by complex three-dimensional flows with shock wave/boundary layer interactions,
boundarylayers in the regions of surface junctionsfrdiftion flows, etc. Capabilities of the developed measurement techniques
of the own aerodynamicharacteristics of various elements and the contribution of the wing, thedmoldhe superstructures,
as well as their mutual positions, to the characteristics of their combinations. The methods of increasing the lift-to-grag ratio
SSTmodels are shown in a number of cases. At the same time, the results presented can be used as test cases for Computatior
Fluid Dynamics (CFD) validation.
Author
Aerodynamic Interference; Aerodynamic Characteristics; Aerodynamics; Transport Aircraft; Supersonic Transports; Aircraft
Parts; Aircraft Structues

19990018242NASA Langley Research Centétampton, YA USA
Status of NASA High-Speed Reseah Program
WhiteheadAllen H., Jr, NASA Langley Research Cent&ISA; Nov 1998; 20p; In English; Also announced as 19990018232;
CopyrightWaived; Avail: CASI; A03, Hardcopy; A03, Microfiche

This paper provides an overview of the NASA High-Speed Research (HSR) Program dedieatalilishing the technology
foundationto support the USansport industrg decision for an environmentally acceptable, economically viable 300 passenger
5000n.mi., Mach 2.4 aircraft. The HSR program, begun in 1990, is supported by a team of US aerospace companies.-The interna
tional economic stakes are highhe projected market for more than 500 High-Speed Ciaih3port (HSCT) airplanes introduced
betweerthe years 2000 and 2015 translates to more than $200 billion in aircraft sales, and the potential of 140,000 new jobs. The
paperaddresses the history of supersonic commeagidafansportation beginning with the Concorde and TU-144 developments
in the early 1960 time period. The technology goals for the pi®Bram are derived from market study results, projections on
environmentatequirements, antkchnical goals for each discipline area referenced to the design and operational features of the
ConcordeProgress since the inception of the program is reviewed and a summary of some of the lessons learned will be high
lighted.An outline is presented of the remaining technological challenges. Emphasis in this papeiowithe traditional aero
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nautical technologies that lead to higher performance to ensure economic viability. Specific discussion will center around
aerodynamiperformance, flight deck research, materials and structures development and propulsion systems. The environmen
tal barriers to the HSCT and that part of the HSR program that addresses those technologies are reviewed and assessed in a compa
ion paper

Author

Supersonic fansports; Transport Aaraft; Air Transportation; Aeonautical Engineering; High Speed; Comuial Aircraft

19990018243Deutsche Forschungs- undrguchsanstalt fuer Luft- und Raumfal@bettingen, Germany
Geometry Tools for Multidisciplinary Optimization
SobieczkyHelmut, Deutsche Forschungs- unerslichsanstalt fuer Luft- und Raumfahrt, Germany;. N©898; 8p; In English;
Also announced as 19990018232; Copyrigliw®d; Avail: CASI; A02, Hardcopy; A03, Microfiche

Design tools for high speed design aerodynamics are developed using sets of mathematical functions to create curves anc
surfacesn 3D space, steady or moving for unsteady phenomena, adaptation and optimization. Coupled with fast grid generation,
input CFD verification of preliminary design variations may be created. Aerodynamic applications for conventional (HSCT) and
novel (OFW) supersonic transport aircraft are illustrated, with future prospects to use geometry generation of internal structures,
controlsurfaces and engines fawltidisciplinary optimization. The geometry generator is a preprocessor to provide knowledge-
basednput for Computer Aided Design (CAD) and CFD methods.
Author
Multidisciplinary Design Optimization; Computer Aided Design; Supersonic Transports; Transport Aircraft; Aerodynamics;
ComputationaFluid Dynamics; Computational Geometry; High Speed

19990018249National Aeronautical LapAdvanced &chnology Aircraft Project Centefokyo, Japan
Aerodynamic Research for a Second Generation SST in Japan Including Laminar Flow Control and Low Sonic Boom
Design
Yoshida,Kenji, National Aeronautical Lab., Japan; N&®98; 24p; In English; Also announced as 19990018232; Copyrigiht W
ved; Avail: CASI; A03, Hardcopy; A03, Microfiche

Theoutline of aerodynamic researches on a second generation SST in Japan and results of the individual research-on the super
soniclaminar flow control (LFC) and the low sonic boom design are described. li& whs examined by the wind tunnel tests
of the warped delta wing model with a LFC device, and by the numerical analysis with originally developed e(exp N) method
together with a new assumption. As for the low boom technp@andens theory was applied for designing the aerodynamic
configurationand its characteristics was investigated numerically in order to clarifyfémsebfnose shape and Mach number
wind tunnel tests and Euler CFD analysis were performed favileation Further trial for improvements of lift-to-drag ratio
andtrim constraint is proposed with regard to real airplane design.
Author
Sonic Booms; Aedynamic Configurations; Adraft Design; Supersoniadnsports; Vihd Tunnel Bsts; Computationdfluid
Dynamics; Aesdynamics; Laminar Boundary Layer; Computer Aided Design

199900182500ffice National d’Etudes et de Recherches AerospatiBless, France
The Aerodynamics of the Futue Supersonic Tansport Air craft: Research Activities at ONERA
Thibert,J. J., Ofice National d'Etudes et de Recherches Aerospatiales, Francel988; 26p; In EnglishAlso announced as
19990018232Copyright Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

The paper gives an overview of thefioé National d’Etudes et de Recherches Aerospatiales (ONERA) activities concerning
theaerodynamics of the future supersonic transport aircraft. In a first part detailed comparisons between CFD and wind tunnel
data are presented and discussed. The second part addresses the problem of the drag predictifiigin comditions from
wind tunnel data. Skin friction coifients values measured in flight are compared to the results of boundary layer computations.
The thirdpartis devoted to wing designs with numerical optimisation techniques. Several examples are presented and discussed.
Resultsconcerning riblets and laminar flow control are given in a fourth part which also presents experiments carried out for at
tachment line contamination investigation. A quiet supersonic tdonkésic research on supersonic laminar flows is also pre
sentedThe last part of the paper deals watttivities on air intakes aerodynamics. After a brief recall of supersonic air intakes
operationamodes and a description of the Concorde air intake, comparisons between CFD and wind tunnel data on a generic 2D
intakeare presented. Basic experiments on intake internal flow are described and the problem of the internal shock control is ad
dressedExamples of the use of CFD for auxiliary air intakes design are given.
Author
Aerodynamics; Supersonigdansports; Vihd Tunnel Bsts; Computational Fluid Dynamics;ansport Aicraft
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19990018277Naval Postgraduate SchpMonterey CA USA
Developmentand Verification of an Aerodynamic Model for the NPS Fog UAV Using the CMARC Panel Code Softwae
Suite
Pollard,Stephen J.; Sep. 1998; 195p; In English
Report No.(s): AD-A354951; No Copyrightyail: CASI; A09, Hardcopy; A03, Microfiche

The CMARC panel-code is evaluated for the development of an aerodynamic model of th@ditgehduate School FROG
Unmannediir Vehicle (UA/). CMARC is a personal computer hosted panel-code software suite for solving inviscid, incempress
ible flow over complex three-dimensional bodies. A panel model dfitf® FROG UX is developed to obtain stability deriva
tive data at the cruise flight conditidBmphasis is placed on comparing the CMARC data to aerodynamic models obtained from
classicaldesign techniques and parameter estimation. Linearized longitudinal and lateral-directional state-equation models are
usedto compare the dynamic response of each data set. In addition, CMARC is used to generate static-source and angle-of-attack
sensor position corrections. Position corrections are provided in lotblgand curve-fit formats. The aerodynamic model ob
tainedwith CMARC demonstrated higher fidelity dynamic longitudinal response than the classical design model. Dynamic later
al-directional response is similar to that obtained from classical design techniques. Adjustment through comparison with
flight-testdata is still required to optimize the CMARC model. Future studies should concentrate on improving CMARC modeling
of fuselageside force through the addition of wake separation lines. Additiotiaéypropeller disk should be modeled in an at
temptto capture the &fcts of increased dynamic pressure over the horizontal and vertical tail surfaces.
DTIC
ComputerPrograms;Panel Method (Fluid Dynamics); Incongssible Flow; Inviscid Flow; Mathematical Models; Equations
of State; Thee Dimensional Bodies; Amtynamic Characteristics

19990018835NASA Lewis Research Cente&levelandOH USA
A Review of NASA Lewis’ Development Plans for Computational Simulation of Aicraft Icing
PotapczukMark G., NASA Lewis Research CentbISA; Jan. 1999; 20p; In English; 37th; Aerospace Sciettel} Jan. 1999,
Reno,NV, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 548-21-23
ReportNo.(s): NASA/TM-1999-208904; E16517; NAS1.15:208904; AIAA Paper 99-0243; No Copyright;afl: CASI; A03,
Hardcopy;A01, Microfiche

The use of computational methods in the simulation of flight in icing conditions is an ongoing redeartly ¢fie Icing
Branchat the NASA Lewis Research Cent€he development of accurate, robust, well-documented, well-maintained cemputa
tional tools is a major function of the research activities of the Icing Brancbllaboration with its grantees and contractors.
Thegoal of thelcing Branchs eforts is to provide simulation methods that can be used to aid in design, testing, certification, and
qualificationefforts related to flight in icing conditions. This paper will detail the cunresg¢arch and plans for futurécets in
thedevelopment of computational tools for simulation of ice accretiomprimtection systems, thefefts of ice on aircraft perfor
mancecharacteristics, and the behavior of aircraft systems subjected to icing conditions.
Author
Aircraft Icing; Softwae Developmentdbls; Flight Simulation; Mathematical Models; Ice Formation; Icewntion

03
AIR TRANSPORTATION AND SAFETY

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

19990018030Federal Aviation Administratigi'Washington, DC USA
Notices to Airmen: Domestic/International
Oct. 08, 1998; 222p; In English
Report No.(s): PB99-109035; No Copyrighyal: CASI; A10, Hardcopy; A03, Microfiche

Themain references for changes to Metional Airspace System (NAS) are the Aeronautical Charts and the Airport/Facility
Directories.Most changeto the NAS meeting NOAM criteria are known stitiently in advance to be carried in these publica
tions.When this cannot be done, changes are camitte Notices to Airmen publication and/or the Service. A telecommunica
tionssystem as a NGWM D item. FDC NORMs reflect changes to Standard Instrument Approach Procedures (SIAPSs), flight
restrictionsand aeronautical chart revisions.
NTIS
Instrument Apprach; Flight Conditions; Air faffic
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19990018135Naval Postgraduate SchpMonterey CA USA
A Human Err or Analysis and Model of Naval Aviation Maintenance Related Mishaps
SchmorrowDylan D.; Sep. 1998; 147p; In English
Report No.(s): AD-A355995; No CopyrightyAil: CASI; A07, Hardcopy; A02, Microfiche

Naval Aviation is in the midst of a major transformation as it attempts to come to terms with the demands of maintaining
operationafeadiness in the face of diminishing budgets and reduced manning. Diminishing operating and probuckretnt
meanthat Naval Aiation is for the most part "making do” with existing aircraft. Over the past decade, one in four MiaviinA
mishaps were partially attributable to maintenance error. The present operating environment underscores the need to addres
maintenancerror and its causes. The current study accomplishes three things. First, it evaluates 470i&tmrahfishaps with
distinctmaintenance error correlates. Second, it categorizes those errors using a taxonomy based upoganinatimal and
psychologicatheories of human erroFhird, it mathematically models the consequences of these errors and uses the models to
(a) predict the frequency with which maintenance-based mishaps will occur in the future and (b) approxjmstatib&ost
savingsfrom the reduction of each error type.
DTIC
Aircraft Accidents; Aicraft Maintenance; Ewr Analysis; Human Factors Engineering; Human Performance

19990018233Colorado Uniy, Aerospace Engineering SciencBsulder CO USA
History and Economics of, and Pospects for Commercial Supersonic Tansport
SeebassRichard, Colorado UniyUSA; Wbodhull, John R., Colorado Unjy\JSA; Nov 1998; 6p; In English; Also announced
as19990018232; Copyright &ived; Avail: CASI; A02, Hardcopy; A03, Microfiche

Commerciakransport at supersonic speeds has been a reality since 1976. Indeed, it has betthrgcadsuccess. The
Concorddleet has flown approximately 350,000 hours, most of them at supersonic spedtisaartbne so with high reliability
The twelve Concordes operating today have accumulated more supersonic fight hours than all of the world’s military aircraft.
TheseConcordes will be in service for many years to come. Scheduled Concorde flights are principally Londorork\@aris
- New York. Reports on the Concorde indicate that the dozen now in service are well, but not alwaytilizely. The Concorde
hasbeen a success for the two airlines that operate this small fleet. Does a second generation SST make sense? This paper reviev
the past programs and provides the authorn conclusion regarding the prospects for commercial supersonic transport.
Author
Commecial Aircraft; Airline Operations; Economics; Airransportation; Concate Aircraft

19990018601NASA Lewis Research Cente&leveland, OH USA
An Experimental and Numerical Studyof Icing Effects on the Performance and Conwillability of a Twin Engine Aircraft
ReehorstA., NASA Lewis Research Centd&ySA; Chung, J., NASA Lewis Research Cent¢é8A; Potapczuk, M., NASA Lewis
Research CenteSA; Choo, Y, NASA Lewis Research CentéfSA; Wright, W,, DYNACS Engineering Co., Inc., USA; Lang
hals,T., DYNACS Engineeringo., Inc., USA; January 1999; 20p; In English; 37th; Aerospace Sciefe®4,Jan. 1999, Reno,
NV, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 548-20-23
Report No.(s): NASA/TM-1999-208896; E-11495; NAS 1.15:208896; ICOMP-99-02; AIAA Paper 99-0374; No Copyright;
Avail: CASI; A03, Hardcopy; A01, Microfiche

In September 1997 the Nationabfsportation Safety Board (NTSB) requested assistance from the NASA Lewis Research
Center (LeRC) Icing Branch in the investigation of an aircraft accident that was suspected of being caused by ice contamination.
In response to the request NASA agreed to perform an experimental and computational study. The main activities that NASA
performedwere LERC Icing Researchufinel (IRT) testing to define ice shapes and 2-D Na@tokes analysis to determine the
performancealegradation that those ice shapesild have caused. An TRest was conducted in January 1998. Most conditions
for the test were based upon raw and derived data from the Flight Data Recorder (FDR) recovered from the acgident and
the current understanding of the Meteorological conditions near the accident. Using a two-diméNesiterdtokes code, the
flow field and resultant lift and drag were calculated for the wing section with various ice shapes accreted iteteBBfore
the final calculations could be performed extensive examinations of geometry smoothing and turbulence were conducted. The
mostsignificant finding of this dbrt is that several of the five-minute ice accretions generated in ThedRe found by the Navier
Stokesanalysis to produce severe lift and drag degradation. The information generated by this study suggests a possible scenaric
for the kind of control upset recorded in the accident. Secondary findings were that the ice shapes accret@dwetbenéstly
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limited to the protected pneumatic boot region of the wing andlimétg testing, activation of the pneumatic boots cleared most
of the ice.

Author

Aircraft Icing; Aircraft Contol; Wind Tunnel Bsts; Computational Fluid Dynamics; Navi8tokes Equation; Adéraft Perfor
mance; Aesdynamic Characteristics

19990018645Naval Postgraduate SchpMonterey CA USA
Climate Survey Analysis for Aviation Maintenance Safety
Baker Robert H.; Sep. 1998; 100p; In English
Report No.(s): AD-A356610; No Copyrightyail: CASI; A05, Hardcopy; A02, Microfiche

Naval Aviation has been challenged to cut its 1996 human factors related Class A flight ratetiaghalf by the year 2000.
Investigations show that human caused flight mishaps have not declined as rapidly as mechanical ones. From fiscal year 199C
through1997, maintenance was a caUSAI factor in 17 percent of Class A flight mishaps. Prasemetlyan ongoing ébrt to
identify factors contributing to human error in aviation maintenance. One p@jgvonent is the development of an instrument
to assess safety climate and posture in maintenance operations. This thesibnmsatbesafety assessment portion of thieréf
It utilizes and adapts an existing Model ofj@mizational Safety Edctiveness (MOSE) to achieve an understanding of the pos
sibleinfluences of gganizational factors on aviation maintenance. This thesis devahopasdministers a prototype Maintenance
ClimateAssessment Survey (MCAS) that provides a tool for assessing safety in maintenance operations. fi¢ee 288dyartic
ipantsfrom three Reserve squadrons that represent the spectrum of aviation communities. The prototype MCAS is abmprised
67 questions developed from 155 candidate questions. Each question uses a Likert type rating scale, which allows participants
to express opinions for each item presented. Cluster and Factor analysis is used taédiemiifgncies between items and how
itemsclustered according to the MOSE components.grbduct of this study is a finalized MCAS with 35 questions that can
beused by the Squadron command anéh#lon Safety Cficer to assess their urstsafety postura conducting scheduled/un
schedulednaintenance operations.
DTIC
Cluster Analysis; Human Factors Engineering; Militaryi@tion; Aircraft Safety

19990019042Army Command and General St&bll., School of Advanced Military StudigBort Leavenworth, KS USA
C-17--How to Get More for Less
Oskey Dave L.; May 21, 1998; 56p; In English
ReportNo.(s): AD-A35781; No Copyright; Aail: Issuing Activity (Defens@echnical Information Center (DTIC)), Microfiche

The Department of Defense has a mission to fight and win two major theaters of war in "close succession.” Mleility is
critical link, providing the capability to deploy forces and meet mission requiren@mtsaspect of mobility critical to meeting
current and future needs is airlift. The two types of airlift are-teater and intra-theater airlift. The 1998 Air Mobiliaster
Plan,identifies a shortfall in strategic airlift capability or intBeater airlift. The C-17 Globemaster Il will provide the core for
military airlift as it replaces the ageing C-141 Starliffdre C-17 has unique capabilities that complement Force XXl initiatives,
andprovide the Air Force with a new capability to provitirisive intra-theater airlift. The Department of Defense force structure
revealsa heavy reliance on force projection operationsraadility. to increase mobility and maximize the C-17s intra-theater
airlift capability it is critical to devise a system that will relieve the C-17 of strategictheater airlift missions. This system
mustprovide a low cost capability to move outsizegoaand the civil reservair fleet (CRAF) is the primary candidate for change.
CRAF provides a lage amount of air cgo transport capability and is critical to successful deployment of US Forces during times
of national crisis. However, CRAF does not provide an outsize cargo airlift capability. This monograph will recommend two
coursef action that willadd strategic airlift capabilitylhis additional airlift will allow the C-17 to perform intra-theatermis
sions.As a result forces will have a rapid response and enhanced mobility capability in the area of responsibility unlike anything
experiencedh the past. The C-17 has the potential to become decisive on the future battlefield.
DTIC
Mission Planning; Mobility; C-17 Aaraft
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04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

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

19990018056Deutsche Forschungsanstalt fuer Luft- und Raumfatst. of Flight GuidanceBrunswick, Germany
Airport T raffic Management Based on Distributed Planning
Boehme, D., Deutsche Forschungsans$tet Luft- und Raumfahrt, Germany; Nd998; 12p; In English; Also announced as
19990018045; Copyright &ived; Avail: CASI; A03, Hardcopy; A03, Microfiche

Againstthe background of permanent growth of airficahe development of planning principles, algorithms, and systems
for the Air Traffic Management (AM) has become an important field of air frafesearch. Whilst preseATM planning systems
wererather "custom-built” future planning systems will have to be cooperative. This will become true especially for Adfport T
fic Management (APTM), since here ground, arrival, and departufie flafvs have to be synchronized. The paper deals with
methodsand algorithms that where developed in order to realize a cooperation of distributed planners within the context of APTM.
Although considerations are done on example of the DLR’'s TARMAC concept for an ASMGCS it is the intention to treat this
subjecton a level of abstraction that supports an application on other domains. For the same reason some classification aspect:
of the interdependence of planning tasks are giwen.&xamples of use, distributed, cooperative taxi planning and cooperative
planningof runway occupancies for arrivals and departures, are explained in detail. In one example the making of cooperation
is considered under the requirement of only minor modifications of an already operating arrival planning unit.
Author
Algorithms; Air Taffic; Air Traffic Contol; Flight Management Systems; Airports; Management Planning

19990018168Civil Aeromedical Inst.Oklahoma CityOK USA
Recovery of the RA Air T raffic Contr ol Specialist Workforce Final Report 1981-1992
Broach, Dana, EditpCivil Aeromedical Inst., USA; Aug. 1998; 66p; In English
Contract(s)/Grant(s):AA-AM-97-B-HRR-509
Report No.(s): DOT/RA/AM-98/23; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

TheFederal Aiation Administration was confronted in 1981 with the challenge of rebuilding its core, technical, and highly-
trainedair trafic control specialist (ARCS) workforce following the KTCO strike. From late 1981 through mid-1992, A&
rebuiltthis criticalworkforce through a lge-scale testing, screening and training program. by mid-1992, recovery of the-control
ler workforce was complete, and it was no longer necessary foA#téorconduct a lage-scale hiring program. The six papers
presentedh this report represent the first major retrospective analysis of the complete data set describing the recové®f the F
en route and terminal ATCS workforce following the 1981 controller strike. The first paper describes the personnel processes,
focusingon recruitment and hiring programs for the en route and terminal options. The second paper presents a detailed descrip
tion of the aptitude test battery used to evaluate over 400,000 applicants between 1981 and 1992. The thfedpapkefivfitive
statisticalportrait of the RA Academy Screening programs as predictors of field training outcomes. On-the-job training (OJT)
programsn en route and terminal facilities are described in the fourth papese four papers, taken togetipeovide a definitive
descriptionof the processes used to recruit, test, screen, and train persons foCB@dcupation between 1981 and 1992. The
fifth paperdraws on RA organizational survey data to describe controller perceptions ofghairational climate in which the
workforcerecovery occurred. The sixth paper analyzes cuo@mtroller workforce demographics and technological trends in
air traffic control to identify potential areas of future research.
Author
Air Traffic Control; Air Traffic Controllers (Personnel); Terminal Facilities; Psychological Tests; Personnel Development;
Education

19990018649Army Research LapSensors Directoratédelphi, MD USA

Fermi Coordinates of an Observer Moving in a Cicle in Minkowski Space: Apparent Behavior of Clocks

Bahder Thomas B.; Nov1998; 18p; In English

Report No.(s): AD-A357062; ARL-PP-98-7; No Copyrightjall: CASI; A03, Hardcopy; A01, Microfiche
Coordinateransformations are derived from global Minkows&ordinates to the Fermi coordinates of an observer moving

in a circle in Minkowski space-time. The metric for the Fermi coordinates is calculated directly from the tensor transformation

rule. The behavior of ideal clocks is examined from the observeference frame using the Fermi coordinates. A complicated

relationexists between Fermi coordinate time and proper éimstationary clocks (in the Fermi frame) and between proper time

on satellite clocks that orbit the observan orbital Sagnac-like &fct exists for portable clocks that orbit the Fermi coordinate

origin. The coordinate speed of light is isotropic but varies with Fermi coordinate position and time. The magnitudes of these kine
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matic effects are computed for parameters that are relevant to the Global Positioning System (GPS) and are found to be small;
however for future high-accuracy time transfer systems, theésetsfmay be of significant magnitude.

DTIC

Global Positioning System; Catinate Tansformations; Sagnac Effectinfe Measuement

19990019029Miami Univ., Div. of Applied Marine Physi¢d-L USA
Removal of GPS Erors from Currents Determined Using VHF Radar from a Moving Ship Final Report 7 Nov 1996 -
6 Nov 1997
Skop, Richard A.; Jan. 1998; 7p; In English
Contract(s)/Grant(s): N0O0014-97-1-G903
Report No.(s): AD-A357755; NRL/CR/7401-98-00No Copyright; Aail: CASI; A02, Hardcopy; A01, Microfiche
This document represents the Finatfinical Report for NRL Contract NN00014-97-1-G903, -- period of performance
November 7, 1996 through November 6, 1997.
DTIC
Global Positioning Systemg¥y High Flequencies

19990019063General Accounting @€e, Resources, Community and Economic Development Diashington, DC USA
Air T raffic Contr ol Status of AA’s Modernization Program
Dec. 1998; 99p; In English; Report to Congressional Requesters.
Report No.(s): AD-A35751; GAO/RCED-99-25; No Copyright;vail: CASI; A05, Hardcopy; A02, Microfiche

In late 1981, the Federalfation Administration(FAA) began a modernization program to replace and upgrade the National
Airspace Systers’(NAS) equipment and facilities to meet the expected increasefia wa@fime, enhance the ngan of air safe
ty, and increase thefafiency of the air trefc control system-the principal component of the NAS. historictiily modernization
programhas experienced many problems in meeting cost, schedule, and performance goals. As a result, many of the promised
benefitsfrom using new equipment habeen delayed, and the aviation commuasitdnfidence in £A’'S ability to manage the
modernizatiorprogram has been weakened. Because of the compleosty and problem-plagued past /%S modernization
programwe designated it a high-risk information technology initiative in 1995 and again in 1997." In light of past problems and
continuingconcerns about key projects being funded under this program, you asked us toqueitteinformation on the status
of the modernization program. As agreed with yofice$, this report provides information on the (1) status of the overall modern
izationprogram, including its cost; (2) status of 18 key modernization projects; and (3) challenges facing thmogeralka
tion program. (See app. | for specific information on these 18 projects. A listing of projects completed from 1983 through August
1998is included in app. 11.)
DTIC
Cost Effectiveness; Airdific Contmwol; Information Systems; Schedules;ckaft Safety
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AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19990017804Nielsen Engineering and Research, IMountain \few, CA USA
Missile Fin Planform Optimization for Impr oved Performance
Lesieutre Daniel J., Nielsen Engineering and Research, Inc., USA, Dillenius, Markix Rielsen Engineering and Research,
Inc., USA; Lesieutre, @resa O., Nielsen Engineering and Research, Inc., USA;1988; 12p; In English; Alsannounceds
19990017801
Contract(s)/Grant(s): F08630-94-C-0054; N68936-97-C-0152; Copyright Waived; Avail: CASI; A03, Hardcopy; A04, Micro-
fiche

Theaim of the research described herein was to dealidprerify a fast running optimization-based aerodynamic/structural
designtool for missile fin and configuration shape optimization. The developed software was used to design several missile fin
planformswhich were tested in the wind tunnel. Specifigalys paper addresses fin planform optimization for minimizing fin
hinge moments, as well as aeroelastic design (flexible fin structures) for hinge moment control. The method is also capable of
shapeoptimization of fin-body combinations with geometric constraints. The inclusion of aerodynamic performance, geometric
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constraintsand structural constraints within the optimization software facilitates multidisciplinary analysis and design. The re
sultsof design studies and wind tunnel tests are described.

Author

Missile Configurations; Aesdynamic Characteristics; Fins; Computerdgrams;Computer Aided Design; Structural Design;
Missile Components

19990017805Z0ONA TechnologyInc., Scottsdale, AZ USA
Aeroelastic/Aeroservoelastic &iloring for Hinge Moment Minimization of Missile Fins
Chen, PC., ZONA Technology, Inc., USA; Sarhaddi, D., ZONA Technology, Inc., USA,; Liu, D. D., ZONA Technahagy
USA; Ratwani, M., R-Tec, USA; Minahen, T., Raytheon Systems Co., USA; Nov. 1998; 16p; In English; Also announced as
19990017801Copyright Waived; Avail: CASI; A03, Hardcopy; A04, Microfiche

This paper reports our recent development of a new missile-fin design methodolpgsticular we present the results of
afeasibility study on the minimization of the hinge moment of a generic tactical missile (GTM) fin by passive profile means. The
final goal is aimed at achieving a significant reductiothafeasible minimum hinge moment so that a sizable payodst and
performancef the whole missile system can be achieveith We selection of a generic missile fin, a global design methodology
involving three design loops has been successfully developed. Aeroelastic tailoring of a composite missile fin has been thoroughly
conductedy extensively applying ASTROS* optimization in an inner deigp. ASTROS* is an enhanced version of a MDO
softwareASTROS (Automated STRuctural Optimization System) with the ZAERO module, a unified unsteady/steady aerody
namicmodule covering subsonic to hypersonic Mach numbeitb. & optimal forward shift of the hingeline, the present-aero
elastic tailored design has achieved over 25% improvement in the hinge moment reduction, while satisfying all constraints
imposedby the critical flight conditions. The optimized ply thickness distribution shows promising producibility for composite
fin manufacturing, and anfafdable manufacturing cost can be achieved.
Author
Missiles;Aendynamic Characteristics; Missile Design; Aelasticity; Missile Systembinsteady Aerdynamics; Hypersonics;
Fins; Applications Pograms (Computers); Manufacturing; Computer Aided Design

19990017806Air Force Research LabMunitions DirectorateEglin AFB, FL USA
Conformal Lifting and Contr ol Surfaces for Weapon Stowability
SimpsonL. Bruce, AirForce Research Lab., USA; Davis, Frederick A., Air Force Research Lab., USA; Kruggel, Benjamin G.,
Air Force Research Lab., USA; McLaughlin, Ed, Coleman Research Corp., USA; Nov. 1998; 8p; In English; Also announced
as19990017801; Copyright &ived; Avail: CASI; A02, Hardcopy; A04, Microfiche

The aerodynamic characteristics of a conformal ring-wing and wrap-around fin system were studied experimentally. The
ring-wing and wrap-around fins were mounted on a body of revolution consisting of a 1.66 caliber tangent ogive nose with an
8.5 caliber afterbodyThe aerodynamic performance of 8ystem was studied at Mach 0.5 and 0.9 in a trisonic blow-down wind
tunnel.Angle of attack sweeps from -10 to +@8grees were made for yaw angles of 0, +/- 5, and +/- 12 degrees. While the confor
mal ring-wing and wrap-around fin system has excellent performance in storage for internal bays and tube launched dispensers,
theaerodynamic results show that the lifting potential of the ring-wing was not as good as piédljted. Asymmetric aeroey
namicsand cross-coupling fefcts were lager thamormal due to the tunnelingfe€t the ring-wing had on the airflow impinging
theleeward tail surfaces.
Author
Missiles; Missile Design; Fins; Missile Components; Afterbodiespdyaramic Characteristics; Missile Configurations

19990017835Shorts Missile Systems LiBelfast, UK
An Experimental and Numerical Study of a Supersonic Spinning Missile
Mcllwain, S. T, Shorts Missile Systems Ltd., UK; Mallon,®. G., Shorts Missile Systems Ltd., UK; FlemingJR.Shorts Mis
sile Systems Ltd., UK; McConnell, G., Shorts Missile Systems Ltd., UK; Nov. 1998; 10p; In English; Also announced as
19990017801Copyright Waived; Avail: CASI; A02, Hardcopy; A04, Microfiche

A series of Wihd Tunnel tests have been performed to determine the aerodynamic characteristics of a spinning eanard con
trolled missile. Comparisons are made between results obtained on a spinning missile wind tunnel model, a static wind tunnel
model,and computational results. The test article consisted of a free rolling missile body with a decoupled nose seatidy. The
hadfour equally canted fins at the rear to provide roll whilst the decoupled nose section was fitted witfetenotidifly set ca
nardsand attached directly to the wind tunnel balance around which the rear body was allowed to free spin. Force and moment
measurementsere made on the model using the wind tunnel balance system whichtesulde compared directly to the results
of the static wind tunnel test and also to the CFD results which modelled the static case. Analysis of the dynamic data and static
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dataaveraged over the interdigitation angular range showed a close correlation with the CFD results in the major force and moment
componentsHowever there were significant dérences observed in crosisine force and moment measurements between the
staticand dynamic cases and also between the static experimental result and the computational result. In the latter case the correla
tion was improved by including a separation model in the computational nraottier when the experimental nose rollingmo
mentcoeficient was analysed, significant fiifences were observed between the static, dynamic and computational results.
Author

Missiles;Missile ConfigurationsAerndynamic Characteristics; Missile Design; Missile Bodies; Cdr@onfigurations; Wd
TunnelTests; Vihd Tunnel Models; Afterbodies; Stability Derivatives

19990017837Rutgers - The State UniwiscatawayNJ USA
Optimal Missile Inlet Design by Means of Automated Numerical Optimization
Blaize, Michael, Rutgers - The State UniSA; Knight, Doyle, Rutgers - The State UniUSA; Rasheed, Khaled, Rutgers -
The State Univ., USA; Kergaravat, Yan, Aerospatiale Missiles, France; Nov. 1998; 10p; In English; Also announced as
19990017801
Contract(s)/Grant(sPABT63-93-C-0064; Copyright Aived; Asail: CASI; A02, Hardcopy; A04, Microfiche

This paper presents a numerical method developed to optimize two-dimensional supersonic ramjet missile ialgts in an
matedway. Theobjective is to maximize the propulsive performances of the inlet, not only for one flight condition, but over an
entiremission. This innovative computational process has been applied to the redesign of existing inlets alegdigmtbénew
ones.t combines amptimization algorithm which generates and selects inlet geometries, with a flow solver which calculates the
inlet performances, within an automated iterative loop. The design stya&ddy great improvements of the baseline inlet in a
very short period of time. Successful results are presented for the optimization of a generic inlet for a typical missaiditfhe
of the increase in total pressure recovery achieved by the automated optimization loop is verified usirgfdl@geromputa
tions. The application and the possible benefits of such a tool for the aerospace industry are presented through the example o
AEROSPATIALE-MISSILES.
Author
RamijetMissiles; Supersonic Inlets; Computer Aided Design; Air Intakespision; NavietrStokes Equation; Missile Design

19990017879Defence Science an@&dhnology Oganisation Melbourne Australia
Analysis of Fatigue Giowth from Cold-expanded/interfeence Fitted Stop Drilled Holes
Callinan, R. J.; \Wng, C. H.; Sanderson, S.; Jul. 1998; 39p; In English
ReportNo.(s): AD-A355879; DSD-TR-0704; DODA-AR-010-604; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

When fatigue cracks are found in aircraft structures the safe life of the structure is of concern. If the fatigue life can be safely
extendedhen aircraft operating costs can be lowered. Previous work has found that plastic expansion of a hole resulting in residual
compressiompon elastic recovery can result in a decrease of the mean stress under cyclic loads resulting both in an increase of
life and an increased critical crack length. In an experimental program recently carried out at AMRL a procedure was used to stop
drill the crack, cold work the stop hole and use interference fit plugs. This resulted in an increase of stress level by a factor of 2
for fatigue life of 10,000 FalstBblocks. Overall it has been found that the combination of interference fit plugs with cold expan
sion of the stop drilled holes significantly reduce the crack driving force and hence extends the fatigue life of a cracked structure.
Resultsachieved in this report indicate that this is a promising procedure for the life extension of RAAF aircraft structures.
DTIC
Aircraft Structues; Fatigue Life; Interf@ance Fit;Aircraft Maintenance; Cracking (Fracturing); Hole Distribution (Mechanics);
Finite Element Method; Drilling

19990017914Defence Science an@dhnology Oganisation Melbourne Australia
Fractographic Inspection of the Cracking FT488/2 Removed at Pigram 79
Barter S. A.; Sep. 1998; 39p; In English
ReportNo.(s):AD-A355953; DSTO-TN-0170; DODA-AR-010-649; No Copyrightvail: CASI; A03, Hardcopy; A01, Micro
fiche

During the inspection of the FT488/2 Bare Bulkhead Fatigagt 9pecimen after 79 blocks of applied loading, the starboard
upperwing-attachment hole aft edge, port lower wing-attachment hole aft edge and the port upper wing-attachment hole aft edge,
werefound to have crack indications. This cracking was confirmed by dye penetrant inspection of the regions under load. Each
of the cracked holes had multiple corner cracks, with cdegiths estimated to be no more than 1 miith Ykle bushes removed
from the holes, the cracking appeared to be confined to the aft edges of the holes. to assess the afubextacking, the crack
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growthrate and nature and influence of the initiating flaws, the areas containing the cracks were thé brolkhead. Sixteen

of the cracks were broken open for analysis and several sections were cut adjacent to the cracked regions to assess the microstru
ture. Apart from the wing-attachment hole cracks, one of theifatlr radii (starboard forward) also had a crack indication. This
areawas removed. No cracking could be found although a defect inrth@pour deposited aluminium coating in the region of

the suspected crack was noted and was probably responsible for the indication.

DTIC

Aircraft Maintenance; Nondestructivests; Cracking (Fracturing); Fractography; Fatiguests; Bulkheads

1999001803 1Defense &chnical Information CenteFort Belvoir VA USA
The DTIC Review. Unmanned Aerial \ehicles. \6lume 4, Number 2 Final Report
Cupp, Christian M.; Levine, Phyllis; Sep. 1998; 298p; In English
Report No.(s): AD-A351447; DTIC-TR-98/10; No Copyrighzall: CASI; A13, Hardcopy; A03, Microfiche

The military already recognizes the potential value ofMdAo perform tasks previously accomplished by manned aircraft.
In addition to significantly lower costa comparison with manned alternatives, unmanned aircraft can be tasked to fly missions
deemed unduly risky for humans, both in an environmental sense as well as from the combat loss standpEaelbfnent
is a serious, costfeictive answeto the operational needs of the US military preparing for tomorrow’s battlefield. UAVs are a
key element within the concept of information dominance. The objective of this issue of The DTIC Review is to review the capabil
ities, design and architecture of unmanedial vehicles common in military and commercial activities. Many challenges remain
in UAV development if the USA is to continue to improve our performance of the intelligence, surveillameeamdhissance
missionand to fully exploit this technology in the 21st century
DTIC
Pilotless Aicraft; Aerial Reconnaissance; Remotely Pilotethivles

19990018036Massachusetts Inst. oédh, Cambridge, MA USA
An Experimental Study of Surge Contol in the Allied Signal LTS-101 Helicopter Turboshaft Engine
Nelson, Eric B.; Oct. 28, 1998; 230p; In English
Report No.(s): AD-A356202; AFFB8-119; No Copyright; Aail: CASI; All, Hardcopy; A03, Microfiche

Surgedynamics and sge control techniques are experimentally examoredn Allied Signal TS-101 helicopter engine.
Diffuser throat injection isised for actuation. A mean level of 95 psig air injection modifies the system dynamics. Steady state
injectioncreates a relatively Ige, suge-free region of near zeoharacteristic slope at the speedline peak, which is conducive
for control. Low frequency unsteadiness is observed prior gedar the open loop baseline caséthWhean air injection, the
system has a 27 Hz gigrmode, and a series of higher frequency acoustic resonances, the first of which occurs at 68 Hz. These
modesare one dimensional, with no rotating stall developmengeSisrstabilized in theTS-101 using active feedback control.
Thecontrol strategy is to sense upstream static pressure patterns at multiple axial locations and feed back the measured signal
to a high speed valve in the air injection flow path. At 95% N1 corrected, an H-infinity compensator achieves a 0.98% reduction
in stalling mass flow. This equates to 10.7% increase in the overall operating range of the engine. The H-infinity compensator
achievegange extension by damping thegazimode. The scheme successfully avoids excitafitime acoustic resonances. Less
complex feedback schemes are unable to achieve compressor stalling mass flow reduction. This research effort incorporates
rigorous,systematic robust control redesign process. A ljiregustic model is derived for the transfer function relation between
the high speed valve commaiadd the static pressure signal at the inlet. The model predictgearsade at 27 Hz and various
acoustidfrequenciesBased on this model, the 68 Hz mode is attributed to acoustic resonances in the system, which includes the
LTS-101and inlet ducting.
DTIC
Surges; Active Control; Control Systems Design; Dynamic Control; Feedback Control; Gas Injection; Helicopter Engines;
Throats; Transfer Functions; @irboshafts; H-Infinity Contl

1999001811 2Department of the NayWashington, DC USA
Neural Network Based Method for Estimating Helicopter Low Airspeed
SchaeferCarl G., Jr, Inventor; McCool, Kelly M., Inventor; Haas, David J., Inventor; May 12, 1998; 16p; In English; Supersedes
US-Patent-Appl-SN-740067
Patentinfo.: Filed 24 Oct. 1996; US-Patent-Appl-SN-740,067; US-Patent-5,751,609
Report No.(s): AD-D019087; No Copyrightyail: US Patent andrademark Cffce, Microfiche
Theinvention isdirected to a method, utilizing a neural network, for estimating helicopter airspeed in the low airspeed flight
rangeof below about 50 knots usirgnly fixed system parameters as inputs to the neural network. The method includes the steps
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of: (1) defining input parameters derivable from variable state parameters generated duringtfighielicopter and measurable

in anonrotatingreference frame associated with the helicopter; (2) determining the input parameters and a corresponding helicop
ter airspeed at a pluralityf flight conditions representing a predetermined low airspeed flight domain of the helicopter; (3) estab
lishing a learned relationship between the determined input parameters and the corresponding helicopter airspeed wherein the
relationshipis represented by at least one nonlinear equation; (4) storing the at least one nonlinear equation in a memory onboard
thehelicopter; (5) measuring real time values of the variable state parameters during low airspeed flight of the helicopter; (6) calcu
lating real time values of the input parameters; (7) storing the real time values of the input parameters in the memory; (8) processing
thereal time values of the input parameters in accordance with the at least one nonlinear equation to determine real time airspeed,
and(9) displaying the real time airspeed.

DTIC

Neural Nets; Realiine Operation; Helicopters; Flight Conditions; Airspeedn& Measugment

19990018137Naval Postgraduate SchpMonterey CA USA
Quantitative Structural Reliability Assurance Through Finite Element Analysis
Rice, Christopher WSep. 1998; 95p; In English
Contract(s)/Grant(s): N00421-98-WR-14350
Report No.(s): AD-A355906; No CopyrightyAil: CASI; A05, Hardcopy; A01, Microfiche

Risk assessment of aging aircraft components can be achieved by operational de-rating using a safety factor subjectively se
lected from experience and heuristics. This investigation involves synthesizing currently available, maturing computer-aided
methodsnto a format of objective quantitative risksessment. The methodology is applied to quantify thet ef corrosion
on P-3C main landing gear lower drag struts. This kihdynthesis is appropriate wherever structural operational risk is a concern.
The P-3 has undgone many modifications since the 1950s and the lower drag struts are being scrapped due to internal surface
corrosion.The corrosion process is random, resulting in pits varied spatially and in seMegisg corrosion attributes are gl
into a one random variable probability model. The casual relation of the corrosion to structural load is analyzed by finite elements.
The structural configuration model input is provided by compatdeddrafting, verified by physical measurement. THectf
of corrosion on current strut population reliability, as well as the future, is computed. The conclusion is that even under severe
corrosion,compressive buckling is not an issue. All the other failure modes (compressive yielding, tensile yielding, and fracture
by fatigue) can be assured by one cold temperature proof test.
DTIC
Finite Element Method; Coasion; Computer @chniquesFailure Modes; Fracturing; Aeraft Structues; Structural Reliabil
ity; Heuristic Methods; Agraft Maintenance

19990018151Mississippi State UniyDept. of Aerospace Engineerirgississippi State, MS USA
A Framework for Pr eliminary Design of Aircraft Structur es Based on Ricess Information, Part 1 Final Report
Rais-Rohani, Masoud, Mississippi State UnidSA; Oct. 1998; 18p; In English
Contract(s)/Grant(s): NAG1-1716; No Copyrightial: CASI; A03, Hardcopy; A01, Microfiche

Thisreport discusses the general framework and development of a computational tool for preliminary design of aircraft struc
turesbased on process information. The described methodology is suitable for multidisciplinary design optimizatioadMDO)
tivities associated with integrated product and process development (IPPD). The framework consists of three parts: (1) product
andprocess definitions; (2) engineering synthesis, and (3) optimization. The product and process definitions are part ofinput infor
mationprovided by the design team. The backbone of the system is its ability to analyze a given structural design for performance
aswell as manufacturability and cost assessniEm. system uses a database on material systems and manufacturing processes.
Basedon the identified set of design variables and an objective function, the system is capable of performing optimization subject
to manufacturability, cost, and performance constraints. The accuracy of the manufacturability measures and cost models dis-
cussedere depend lgely on the available data on specific methods of manufacture and assembly and associated labor require
ments.As such, our focus in this reseattds been on the methodology itself and not so much on its accurate implementation in
anindustrial settingA three-tier approach is presented for an IPPD-MDO based design of aircraft structures. The variable-com
plexity cost estimation methodology and an approach for integrating manufacturing cost assessment into design process are alst
discussedThis report is presented in two parts. In the first part, the desgghodology is presented, and the computational design
tool is described. In the second part, a prototype model of the preliminary desigorTAircraft Structures based on Process
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Information (TASPI) is described. Part two also contains an example problem that applies the methodology described here for
evaluationof six different design concepts for a wing spar

Author

Aircraft Design; Aicraft Structues; Structural Design; Computéided Design; Acraft Production Costs; Manufacturing; Air

craft Production; Multidisciplinary Design Optimization

19990018167Santa Clara UnivCA USA
Developmentof Advanced Methods of Structural and Tajectory Analysis for Transport Air craft Final Report 1 Oct. 1995
- 28 Feb. 1998
Ardema,Mark D., Santa Clara UnivUSA; Windhorst, Robert, Santa Clara UnidSA; Phillips, James, NASA Ames Research
Center,USA; 1998; 206p; In English
Contract(s)/Grant(s): NCC2-5167; No Copyrightaf. CASI; A10, Hardcopy; A03, Microfiche

Theeffort was in two areas: (1) development of advanoethods of structural weight estimation, and (2) development of
advancednethods of flight path optimization. During the Spring of 1996 both graduate student research assistants working on
theproject, H.C. Chou and Mark Chambers, resigned to take positiédmsustry This required assigning three new Santa Clara
peopleto the project: DrLee Hombeger, Associate Professor of Mechanical Engineering; Robértlérst, graduate student
researclassistant; and Frank Dickerson, umgtaduatestudent. These new people inevitably required time to learn the ACSYNT
codeand the nature of the ongoing research.
Author
Transport Aicraft; Structural V@ight; Mechanical Engineering; Flight Paths

19990018237DaimlerBenz Aerospace A.GBremen, Germany
Required Technologies for Supersonic ransport Air craft
Mertens, Josef, DaimleBenz Aerospace A.G., Germany; NA®98; 16p; In English; Also announced as 19990018232;-Copy
right Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche
After referring to the remarkable technology level which Concorde has achieved, the most challenging new requirements for
afuture Supersonic Civilfansport are presented. It is proposed how to estimate influehimahinology improvements on -air
craftflight performance. A survey on key technologies follows with special emphasis on aerodynamic technologies.
Author
Supersonic fansports; Concate Aircraft; Aetodynamics; Commeial Aircraft; Technologies

19990018240DaimlerBenz Aerospace A.GBremen, Germany
Multi Point Design Challenges for Supersonic flansports
Mertens,Josef, DaimleBenz Aerospace A.G., Germany; NA@98; 12p; In English; Also announced as 19990018232;-Copy
right Waived; Avail: CASI; A03, Hardcopy; A03, Microfiche

In the lecture "Requiredethnologies for Supersonicahsport Aircraft” one of the new challenges for a Supersonic-Com
mercialTransport (SCT) was multi point design for the four main design points: - supersonic cruise - transonic cruise - transonic
acceleration - take-off and landing. Besides engine technology, aerodynamics are most challenged by these differing require-
ments.But aerodynamic solutionsill only become viable when contributing to an optimum of the whole aircraft; this is to be
foundin cooperation with all disciplinesiere, we deal with the most important aerodynamic parameters atférerditlesign
pointsand consequences for aerodynamic design.
Author
Aerodynamics; Tansport Aicraft; Supersonic fansports; Commeial Aircraft; Aircraft Design

19990018244NASA Langley Research Centétampton, YA USA
Impact of Environmental Issues on the High-Speed Civilransport
WhiteheadAllen H., Jr, NASA Langley Research CentelSA; Nov 1998; 26p; In English; Also announced as 19990018232;
CopyrightWaived; Avail: CASI; A03, Hardcopy; A03, Microfiche

This paper provides an overview of the impact of environmental issues on the design and operation of the proposed High-
SpeedCivil Transport (HSCT). This proposal for a new generation commercial supersonic transport gibgiag by NASA
andits US industry partners in the NASA High-Speed Research (HSR) Program. A second related paper describes the overall HSR
Program,ncluding a history of supersonic transport development that led to the present program, and a brief outline ef the struc
ture of the two-phase program and its management structure. The specific objectives are taredfineismajor barrier enviren
mental issues and show their impact on the design of the airplane and potentially, its mode of operation. A brief historical
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perspectiveshows how HSR Phase | addressed these environmental topics and, with the successful completion of that program,
led to the successful advocacy for the Phasddttahat followed. The Phase Il program elements were discussed in the earlier
paperand addressed technology programs to enhifiececonomic viability of the HSCBince many of the regulations that may

effect the certification and operation of the HSCT are either not in place or well documented, a brief treatise is provided to address
the status of the rules and the potential impact on the viability of the HSCT

Author

High Speed; Civil Wation; Supersonicriinsports; Transport Aaraft; Aircraft Design; Commeial Aircraft; Envionments

1999001824 7National Aerospace LabAdvanced €chnology Aircraft Project Centefokyo, Japan
Overview of NAL's Program Including the Aerodynamic Design of the Scaled Supersonic Experimental Airplane
Yoshida,Kenij, National Aerospace Lab., Japan; N2998; 16p; In English; Also announced as 19990018232; Copyrigiht W
ved;Avail: CASI; A03, Hardcopy; A03, Microfiche

NationalAerospace Laboratory (NAL) is promoting on un-manned scalpdrsonic experimental airplane program consist
ing of an un-powered and a jet-powered airplanes. The main objective pfogram is to establish an integrated design system
with a CFD-based optimum method aiming at higher lift-to-drag ratio characteristics through flight tests of both experimental
airplanesPresently NAL has just designed an aerodynamic configuration of the first experimental airplane. This airplane plays
a role of confirming supersonic drag reduction concepts incorporated in the design. Some of them are well known as an arrow
planform,a warped wing and an area-ruled haayd they are used to reduce pressure drag. Furthermore as an origotedtand
lengingconcept, natural laminar flow (NLF) wing design was tried to reduce friction Arigget pressure distribution similar
to a step function was derived from physical consideration with a current practical transition predictidiheatisign process
consistedf two stages. At the first stage, supersonic lifting surface theory and slender body theory were used. At tegecond
CFD (NavierStokes) code originally developed by NAL wateefively applied. Especially for the NLF wing design, a new in
versedesign method with CFD analysis was developed. Basdhblose concepts and tools, an optimum aerodynamic configura
tion was designed and the designed pressure distribution was validated by wind tunnel tests. Finally flight test plan for the airplane
andfurther studies for an optimum design of jet-powered airplane are summarized.
Author
AerodynamicConfigurations; Aicraft Design; Supersonic Airaft; Wind Tunnel Bsts; Aicraft Configurations; Computational
Fluid Dynamics

19990018251British Aerospace Public Ltd. GAerodynamics DeptLancashire, UK
Aspects of Wing Design for Transonic and Supersonic Combat Aicraft
Probert, B., British Aerospace Public Ltd. Co., UK; Nov. 1998; 22p; In English; Also announced as 19990018232; Copyright
Waived;Avail: CASI; A03, Hardcopy; A03, Microfiche

This paper describes some aspects of high speed design, mainly wing design, forabamaatThis is done by first review
ing the fundamental features and problems péselaigh speed transonic and supersonic flow and the means of alleviating them.
Theresulting empirical / simple rules and methods allow an initial baseline configuration to be developed fuhilcar opti
mizedusing the most appropriate design processes - involving the use of a number of CFD codes, déédhilaeel. Each pro
cess is then illustrated by briefly considering the design of four types of high speed aircraft each optimized for a different, but
overlappingflight envelope The current need for processes to treat the design otanfiglrrations which have low observabil
ity is mentioned and finally current ways of working are reviewed and suggestions made for future developments in the areas of
designprocesses, aerodynamic improvements/fixes and the potential of new physical phenomena.
Author
Aircraft Design; Vihgs; Supersonidircraft; Aircraft Structues; Aircraft Parts; Computational Fluid Dynamics; Astynamics

19990018281Northwestern Uniy Evanston, IL USA
AdvancedInstrumentation and Measurements for Early Nondestructive Evaluation of Damage and Defects in Aastruc-
tures and Aging Aircraft Final Report 1 Apr. 1993 - 30 Jun. 1998
Achenbach, Jan; Daniel, Isaac M.; Krishnaswa8ridhar; Aug. 1998; 81p; In English
Contract(s)/Grant(s): F49620-93-1-0257
Report No.(s): AD-A355893; AFRL-SR-BL-TR-98-0702; No Copyrightaik CASI; A05, Hardcopy; A01, Microfiche
This report details the KU part of an AFOSR sponsoraddérbilt/Northwestern University Research Initiative (URI) proj
ect. The project was divided into several tadkew laser based ultrasonic techniques were developed including a Sagrac inter
ferometerThis interferometer is a common-path device that is robust enough to be operated in the field. An adaptive heterodyne
interferometeusing photorefractive recording media was also developed for detecting ultrasound on rough surfaces. In another
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task,self-focusingultrasonic arrays were devised capable of automatically focusing on surface breaking and interior flaws. Mea
surementnodels for characterizing this device were validated through direct interferometric measurements. Also, a fall-field dy
namic holographic interferometer was developed for disbond detection with high spatial resolution. This device allows for
real-timeautomatic frequency scanning of an adhesively-bonded composite structure in order to make visible any underlying dis
bondedregions. In addition, this report describes the application and results of nondestructive evaluation E) and other methods
to the detection and characterization of the integrity of composite materials and the evaluatiorfedtitierefss and reliability

of composite repairfor aging aircraft. Real-time NDE methods were developed and applied to composite laminates under mono
tonic loading to failure. Results from ultrasonic, acoustic emission (AE) and matrix cracking measurements were correlated with
the macroscopic response of the material and its degradation. fEntvefness of composite patches in controlling damage propa
gationin a cracked aluminum substrate under fatigue conditions was also investigated by means of ultrasonic and aeousto-ultra
sonicmethods.
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CompositeStructues; Nondestructiveebts; Real ime Operation; Failug; Airframes; Damage Assessment; Laser Applications;
Ultrasonics;Instruments

19990018489Naval Air Warfare CentenWeapons Diy Point Mugo, CA USA
Distributed Simulation Testing for Weapons System Performance of the F/A-18 and AIM-120 AMRAAM
Watson, ®m; Jan. 1998; 17p; In English
ReportNo.(s): AD-A357045; No Copyright;\vail: Issuing Activity (Defense 8chnical Information Center (DTIC)), Microfiche

The Naval Air Warfare Center \Wapons Division has established a long range, real time link between the Weéap8ns
SystemSupport Facility (WSSF) at China Lake, CA and the AIM-120 Hardware in the Loop (HWIL) laboratory at Point Mugu,
CA. The link was established in response to a fleet demand for information on the total weapons system performance of the Hornet
andAIM-120 sub-systems in an electrofigenming environment, since AIM-120 performance is very dependent on the quality
of the guidance data link provided by the host aircraft. In famteb minimize costly flight testing, the link concept was developed
to obtain actual (vice simulated) aircraft radar performance and data link updates in orderdocuiatelyassess overall perfor
manceof the aircraft/missile system.
DTIC
Weapon Systems; Reahle Operation; Data Links; Air to Air Missiles; Jet Aiaft

199900185930ffice of the Under Secretary of Defense (Acquisitions axhmology) Washington DCWashington, DC USA
APEX: A Model for Avionics Upgrade Planning and Execution
Logan, Glen T, Hurst, Charles R.; Jan. 1998; 15p; In English
Report No.(s): AD-A357049; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

As our weapon systems age and fewer new systems are under develdipenestds of the warfighter for more capable air
craftand systems dictate that these needs be met by modifications to the legacy aircraft the services are currently flying. For aircraft
avionics,the needs fotechnological currency are also compounded by the mandates to operate within the safety boundaries of
the National Airspace requirements. The result is a full plate for many weapon system managers in establishing a rational plan
to acquire and install updated systems in the aircraft they are managing. The authors have defined an approach to this avionic:
planningprocess that is described the APEX (Rionics Planning and Execution) model. The model process shows how to incor
porateavionics requirements and modification planning into éecéfe and integrated plahat considers technical and business
caseissues. Concepts such as the development of an overall avitigiedion strategythe application of open systems and the
useof life cycle cosin the decision process are shown to be key elements of the APEX process. Examples of the application of
this planning method to execute ongoing programs are provided.
DTIC
Aircraft Maintenance; ®ionics; Airspace

19990019012Physical Sciences, InAndover MA USA
High Velocity Interceptor Investigations Final Report
Legner Hartmut H.; Gelb, Alan H.; Rosen, David |.; Caledonia, @edt.; Sep. 1998; 103p; In English
Contract(s)/Grant(s): DAAH04-95-C-0056
Report No.(s): AD-A357979; PSI-1239/TR-1573; No Copyrighaih CASI; A06, Hardcopy; A02, Microfiche
High velocity interceptors operating at low altitudes in the range from 20 to 3Gilkexperience a stressing aerothermal
environmenwhich can impact performance of the infrared sensor/designator system. This report addresses primarily two aspects
of high velocity interceptorsa novel passively cooled window concept and the control of boundary layer transition to turbulence.
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A totally new concept for maintaining the IR transmitting window of an interceptor at low temperature so as to minimize back
groundinterferences introduced by aerodynamic heatifertf is described. The concémtolves immersing a nest of fiber-op

tics or bore-holes within a matrix of a low temperature pyrolysis material, a transition metal hydride. These hydrides have the
ability to absorb heat at low temperatures through the desorption of H2 molecules and thus behave like low temperature, high
energyablators. Thermal response calculations sti@wour window concept is viable. The modeling of boundary-layer transi

tion control over seeker windows under situations when the surfabe interceptor remains very cool during atmospheric flight

is described. This occurs naturally for our "passive cool windaggroach which employs a transition metal hydride to maintain
window temperaturesear 300 K at typical interceptor heating levels of several hundred watts per square ceStircletem
surfacetemperatures provide a passive means of preventing boundary-layer transition from laminar to turbukei feeadi
mensionaktability code was utilized to demonstrate that high-speed (Mach 15) boundary layers on typical seeker head geometries
arestabilized by extreme wall cooling.
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19990019016Air Force Research LalHuman Efectiveness Directorat®rooks AFB, TX USA
Testing and Evaluation of the Therapeutic and High Altitude Low Operating (HALO) Oxygen System Follow-On Opera
tional Test and Evaluation (FOT&E) of the C-17 Aircraft Final Report Aug. 1996
Hade, Edward WHale, Jacqueline D.; Blake, Butch O.; Jun. 1998; 22p; In English
Contract(s)/Grant(s): Proj-7184
Report No.(s): AD-A357946; AFRL-HE-BR-TR-1998-0017; No Copyrightai’k CASI; A03, Hardcopy; A01, Microfiche

HQ AFMC/SG requested FOT&E tguantify the medical capabilities of the C-17 passenger oxygen system to support aero
medical(AE) operations. Specificallyhis testing ¢brt was performed to: (1) determine if the therapeutic outlets could provide
sufficient flow rates and pressures to support ventilators, (2) determine if the high altitude low opening (HALO) outlets could
providesuficient flow rates and pressures to support medical flow metads(3) document thefetts of an emgency mask
deploymenbn the HALO/ therapeutic function.
DTIC
Transport Aicraft; Flowmeters; C-17 Aaraft; Oxygen Supply Equipment; Flowldcity; Aebpspace Medicine

19990019043Massachusetts Inst. oédh, Lincoln Lab, Lexington, MA USA
Airbus 320 Performance During ATC-Dir ected Breakouts on Final Approach
Hollister, K. M.; Rhoades, A. S.; Lind, A...TNov. 20, 1998; 121p; In English
Contract(s)/Grant(s): DTAD1-93-Z-02012
Report No.(s): AD-A357828; FC-265; No Copyright; #ail: CASI; A06, Hardcopy; A02, Microfiche

An evaluation of Airbus 320 (A320) performance durinigCAdirected breakouts was conducted in a two-part study during
1995.Phase | tested performance given existing pilot training dittil&eakout phraseologihase Il tested the combinefeet
of proposed ATC phraseology, pilot situational awareness training, and an A320-specific breakout procedure on performance.
Pilot training included a briefing and viewing a videotape, but no simulator praatice p&rformance statistics from the Preci
sionRunway Monitor Demonstration Program were used ategieriteria. Pilot preferences regarding procedures and the train
ing material werealso elicited. Three conclusions were: (1) breakout performance given the tested combination of pilot training
andproposed AC phraseology did meet the test criteria; (2) breakout performance given existing procedures did not meet the
testcriteria; and (3) the tested breakout procedure should be refined because it conflicted with other cockpit procedures and in
creasedhe transition time ta positive climb rate. Based on the results of this sitidyrecommended that a combination of pilot
situational awareness training, A320 breakout procedure, and modified ATC breakout phraseology equivalent to that tested in
Phasdl be employed for simultaneous parallel approach operations in instrument meteorological conditions.
DTIC
Pilots; Maneuvers; Air flaffic Control; European Airbus; Pilot flaining; Flight Tests

19990019057General Accounting di€e, National Security and Internationalfairs Div., Washington, DC USA
Special Operations Foces: C-130 Upgrade Plan Could Help Fix Electmic Warfar e Deficiencies
Nov. 1998; 21p; In English; Report to the Honorable Patrick Kenrtéoyse of Representatives.
Report No.(s): AD-A357574; GAO/NSIAD-99-1; No Copyrightyadll: CASI; A03, Hardcopy; A01, Microfiche
In response to a concern that threats to the U.S. Special Operations Coentd&80DCOM) aircraft are increasing, while
fundsavailable for electronic warfare are decreasing, the General Accounfing (TAO) are reviewing USSOCOM'S acquisi
tion strategy for aircraft electronic warfare systems. This report focuses on fixed-wing C-130 aircraft operated by USSOCOM'’S
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Air Force component, the Air Force Special Operations Command (AFSOC). As requested, GAO determined (1) the soundness
of AFSOCS electronic warfare acquisition strategy and (2)etktent to which AFSOC is correcting deficiencies and maximizing
commonalityin its electronic warfargystems. GAO also identified a funding source that could help AFSOC further implement

its electronic warfare acquisition strate@AO will address USSOCOM'’S rotary-wing aircraftarseparate report. The naten’
specialoperations forces provide the Natio@@mmand Authorities a highly trained, rapidly deployable joint force capable of
conductingspecial operations anywhere in the world. In November 1986 Congress enacted settafrPL®lic Lawd9-661,

which directed the President to establish USSOCOM, a unified combatant command to ensure that special operations forces were
combatready and prepared to conduct specified missions. USSOC@dHonent commands include AFSOC, the Army-Spe

cial Operations Commanthe Naval Special Wfare Command and the Joint Special Operations Command. AFSOC, located

at Huriburt Field,Florida, deploys and supports special operations forces worldwide. to ensure that special operations were ade
guatelyfunded, Congress further providedsection 131 of Public Law 99-661 that the Department of Defense create for the
specialoperations forces a major force program (MFP) category for the Fuears Defense Plasf the Department of Defense.
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19990019059Naval Postgraduate SchpMonterey CA USA
Design and Integration of a Flight Management System for the Unmanned Airahicle Frog
Rivers, Tmothy C.; Dec. 1998;10p; In English
Report No.(s): AD-A357572; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

The purpose of thishesis is to design, integrate and flight test a Flight Management System (FMS) for the computer control
of an unmanned air vehicle (VA by combining modern control design techniques and the capabilitteRapid Prototyping
System(RPS), we were able to safely go from concept to flight test in a relatively short amount of time without sacrificing thor
oughnesén computer simulation, codalidation and verification, or hardware-in-the-loop ground testing. This ability to quickly
field new ormodified flight control systems for UAs is of ever increasing importance as Department of Defense places greater
emphasis on the use of UAV's in widely varying mission areas. The primary focus of this thesis is on the design and testing of
a heading controlleHowever to fully integrate this into the FMS, the research and tesiigdes airspeed and altitude control
lersdesigned by previous thesis students. Also included as part of the implementation process, is a thorough sensor evaluatior
to ensure the controller inputs are adequate to support the FM8e$iga and test equipment include a highly modified FROG
UAV from the U.S. Armythe MATRIX Product Family of software tools developed by Integrated Systems, Inc., and a Ground
Stationbuilt at NPS from commercially available computer and communication equipment.
DTIC
Flight Management Systems; Computerized Simulation; Communication Equipment] Sgstems Design; Altitudeontmol;
InterprocessolCommunication; Flight &sts
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AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19990019037Smiths Industries LtdLondon UK
Navy AV-8B Crash Survivable Flight Incident Recorder (CSFIR)
Nov. 23, 1998; 35p; In English
Contract(s)/Grant(s): NO0019-98-F-0016
Report No.(s): AD-A357760; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

On 17-18 November 1998, representatives from the NBoging and Smiths Industries (SI) met at the Naval Agajéns
DevelopmentCenter Building P302, China Lake, CA for a Program Revievec¢fihical Interchangileeting in support of the
AV-8B Crash Survivable Flight Incident Recorder System (CSFIR) integration program. Smiths Initid#riesoping software
for its Wice and Data RecorderAR) under this contract. A list of attendees is in attachment #1. Attachment #2 lists the result
ing action items. The objective of this meeting was to provide an update on this program including the Program, Gaskview
Description, Deliverable Items, Schedule, Status of the Interface Control Document, Software Design, &yd¥and] Soft
wareRequirement Specification Reviedtachment #3 is a copy of the briefing material.
DTIC
Flight Recoders; Automatic Contil; Data Recoders; Harrier Aircraft; Systems Integration; &dpons Development
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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.

19990018134United echnologies Research Centeast Hartford, CT USA
Nonlinear Modeling, Analysis, and Contol of Turbomachinery Stall Flutter Final Report 15 May 1995 - 15 Aug. 1998
Copeland, Gege Scott; ReyGonzalo; Aug. 14, 1998; 70p; In English
Contract(s)/Grant(s): F49620-95-C-0035
Report No.(s): AD-A355994; AFRL-SR-BL-TR-98-0694; No Copyrightaik CASI; A04, Hardcopy; A01, Microfiche

Thelinear and nonlinear dynamic behavior of flexibly bladed turbomachines is presented. The adalstigalion is based
on matching a twalimensionalincompressible flow field across a semi-actuator disk representation of a flexible rotor and a rigid
stator.The aerodynamic loading on the rotodesived using control volume formulations applied to discrete blade passages al
lowing consideration of finite interblade phase angles. Depending on operating parameters, the model exhibits behaviors classi
fied as surge, rotating stall, and stall flutter which are qualitatively consistent with experimentally observed results. The
formulationprovides a tractable, nonlinear state space descriptitre afynamics responsible for gar rotating stall, flutteand
their interaction. An analysis is performed for system parameters representative of a laboratory scale fan teEhébdgityavior
of the operability limiting instability modes is examined using time simulations, eigenvalue analysis and stability diagrams.
DTIC
GasTurbines; Flutter; Incompessible Flow; Aesdynamic Stalling; Nonlinear Systemsyd’ Dimensional FlowMathematical
Models; Turbomachinery; Dynamic Characteristics

19990018245AerospatialeAerodynamics DeptToulouse, France
Propulsion System Design for the Ewpean Supersonic Civil Tansport Air craft
Prat, D., Aerospatiale, France; Nov. 1998; 1p; In English; Also announced as 19990018232; Copyright Waived; Avail: CASI;
A01, Hardcopy; A03, Microfiche; Abstract Only; Abstract Only

Thethree major European aircraft manufacturers have agreed on a common configuration for the future supersonic transport
aircraft:the ESCT (European Supersonic Civiiisport aircraft). DaimleBenz Aerospace, British Aerospace and Aerospatiale
are working in close cooperation to make this project a redliy technicafeasibility of the future supersonic aircraft (SCT)
depend®n critical items such as high temperature materials, noise reduction duringftdée-dfOx emissions, wave drag-re
duction,weight reduction, artificial vision...etc... In order to cope Wlitase items, the European Supersonic Research Program
(ESRP)has been established between the three above-mentioned aircraft manufacturers and their related national research estal
lishments(NRE): DLR for GermanyDERA for Great Britain and ONERA for Franceitkih the ESRPproject, aircraft manufac
turersnot only could work with their related NREs but also with the NREs from the other countries to give a better flexibility to
theproject. The aim of ESRP is to provide and verify essential technologies for the development of an economically and environ
mentallyviable SCTMain fields covered within the ESRP are: - Aerodynamics - Propulsion integration - Structure/materials -
Systems Technology integration For each of these fields the major issues are addressed to ensure a full coverage of critical items
while avoiding unintended duplication amongst Yagious partners. Aerodynamics represent 29% of the ESRP activity and if
partof the 13.7% contribution from propulsion integration is also included in aerodynamics, it is more than one third of the overall
effort that is spent on aerodynamic research for.SBWthe other hand, structure and materials repr84déat and 16.2% is de
votedto the systems. ESCT in supersonic cruise. Moreawasidering that it is Bng range aircraft, long overland portions of
flight have to be considered. The overland cruise is transonic at Mach=0.95. to cope péhtithitarity the ESCT design is
optimised both for supersonic and transonic speed. Typical target values for lift-to-drag ratio for these two regimes are: - L/D
approximatelyd at supersonic cruise (M=2.0) - L/D approximately 15 at transonic speeds (M=0.95) to achieve these ambitious
objectivesgvery piece of the aircraft design has to be looked into in detail.
Author
PropulsionSystem Configurations; A&iraft Design; Aesdynamics; Supersonitansports; Civil Aiation; Transport Aicraft;
AerodynamidConfigurations

19990018246AerospatialeAerodynamic Dept.Toulouse, France

Application of CFD Methods to Propulsion System Integration in the Futue Supersonic Tansport Air craft

Prat, D., Aerospatiale, France; Surply Aerospatiale, France; Gisquet, Berospatiale, France; No¥998; 10p; In English;
Also announced as 19990018232; Copyrighiwad; Avail: CASI; A02, Hardcopy; A03, Microfiche
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The economic viability of a future supersonic transport aircraft requires ambitious aerodynamic performance. Owing to its
large impact on aircraft performance, the aerodynamic design of the future supersonic transport aircraft propulsion system is of
utmost importance to Aerospatiale. However, it represents a particularly long and difficult task. The use of new CFD methods
provedto be very helpful and powerful in designing the whole propulsystem. Through this process, Aerospatiale has-devel
oped know-how on both the internal and the external parts of the propulsion system. Although the internal components of the
propulsionsystem, i.e. the air intake, engine and nozzle have to be studied as a whole, the internal performance of a supersonic
air intake is highly dependent on overall aircraft configuration. It therefore requires special care from the aircraft designer in the
trade-offbetween internal performance (pressure recovery and operating characteristics) and external drag. CFD methods, by sim
ulating operating characteristics, provide a tool for better understanding the phenomena involved in flow physics. These tools,
associateavith overall expertise on intake design, were used to define and test a supersonic air intake. [€hel lnbimforma
tion provided by modern CFD methods is a key point for both internal and external flow analysis. The code used by Aerospatiale
wasdeveloped in cooperation with ONERA. It includes Euler and N&tigkes solvers with space marching and Parabolized
Navier-Stokesapabilities for fully supersonic flow$hese last two capabilities allow complex industrial geometries to be stud
ied while drastically reducing computing time. Considering the ability of the coagptesent accurate physical phenomena, its
Euler,as well as PNS and full Navi&tokes capabilities, were used in the whole propulsion system integration procesdeFhe
nal design of nacellesesults from a careful analysis of the flow pattern on the wilogver surface. A proposed geometry is ob
tained by minimizing the total drag while considering local flow conditions and the strong aerodynamic interactions of the
nacellesThe various levels of modelling of the CFD code provide an appropriate fexdtvef answer to eadlype of physical
phenomenoffound in the flow pattern around the nacelles. This capability is essential for defining the besf iratteeaferody
namicdesign of the propulsion integration. Experimental data are presented confirming the overall design process.

Author
PropulsionSystem Configurations; Supersoniafisports; Transport Agraft; Aelodynamics; Aicraft Configurations; Aevdy-
namicConfigurations; Computational Fluid Dynamics

19990018286Air Force Research LakPropulsion DirectoratdNright-Patterson AFB, OH USA
Fundamental Investigations of an Integrated Fuel Injector/Flameholder Concept for Supersonic Combustiofrinal Re-
port, May 1996 - Sep. 1998
Gruber Mark R.; Sep. 1998; 58p; In English
Contract(s)/Grant(s): Proj-2300
Report No.(s): AD-A356336; AFRL-PR-WP-TR-1998121 No Copyright; Aail: CASI; A04, Hardcopy; A01, Microfiche

This report describes thesults of a recent series of experiments designed to examine the fundamental behavior of several
cavity-basedlameholder candidates anon-reacting supersonic flo&@even geometries were tested in conjunction with a new
facility nozzle. Results indicate that the cavity aft ramp plays a strong role in determining the character of the shear layer which
spanghe length of the cavityror rectangular cavities, a compression wave forms as the flow separates from the upstream corner
of the cavity Thus,the pressure on the upstream face increases above the freestream value. In these cases, the recompression whic
occursat the aft wall is very sharp with strong pressure gradients at the axial location corresponding to the aft wall. These cases
are also visibly unsteady. Reductions in the ramp angle yield more stable, two-dimensional flowfields. However, the character
of the separation wave changes graduatiyn compressive to expansive as the ramp angle is reduced. As such, the shear layer
tendsto dip into the cavity and the recompression occurs more gradually as the shear layer reatteecladisitall. Changes in
cavity offset ratio result in more dramatic changes in the cavity flowfield. The separation wave bsttongg expansive lead
ing to severe shear layer intrusion into the cavfy wall changes do not strongly impact the character of the sheardétpeugh
stability is enhanced and recompression is more gradual for shallower ramp angles.
DTIC
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19990018622Maryland Univ, Dept. of Mechanical Engineeringollege Park, MD USA

A Second Generation of Backstepping Designs and Robust Nonlinear Cooitof Aeroengines Final Report 1 Jun. 1996
- 17 Aug. 1997

Krstic, Miroslav; Aug. 1997; 13p; In English

Contract(s)/Grant(s): F49620-96-1-0223

Report No.(s): AD-A356727; AFRL-SR-BL-TR-98-0828; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche
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The objective of this research has been twofold: (1) to develop nonlinear ocdesigh techniques that can systematically
accommodate nonlinearities and have optimality properties, and (2) develop control methods for robust stabilization and opti-
mizationof performance of aeroengine compressor systems.

DTIC
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19990018683California Univ, Dept. of Mechanical and Environmental EngineeriBanta Barbara, CA USA
Dynamicsand Control of Infinite-Dimensional Models of Jet Engine Compession Systemd-inal Report 1 May 1997 - 31
Dec.1997
Mezic, lgor; Aug. 20, 1998; 9p; In English
Contract(s)/Grant(s): F49620-97-1-0293
Report No.(s): AD-A356887; AFRL-SR-BL-TR-98-0832; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche

The objective of this project was to study dynamics and control of jet engine compression systems within the new framework
thatwe have developed for the infinite dimensional Moore Greitzer model. In this framework, the Moore Greitzer model of com
pressomdynamics was reformulated as a set of nonlinear evolution equéditapartial dfierential equation, and two ordinary
differentialequations). W designed control laws for the infinite dimensional Moore Greitzer modeiahdie truncated to finite
dimensionalaws for the purpose of implementation. Finite dimensionality is thus not a control architecture issue butan imple
mentationissue. Stability and dynamics of stall cells was investigated numerically and analyticallythéthiew framework.
We have investigated the Moore Greitzer model in cases when the number of stages is not very large. We have shown that the
solutionin this case is still a travelling wave that travels around the annulus with the speed that is equal to $1/2$ of the rotor speed.
We have also shown that there are no other travelling wave solutions, i.e. the stall celltcavehat any other speedeWave
developedh lage scale, averaged model that reduces to the Moore Greitzer model in a certain linveatigated its properties.
Themodel is based on measurable quantities and thus avoids the problem of having the phenomenological compresser characteris
tic as one of the assumptions. Based on symmetry considerations, wahbawvethat the assumption of Moore and Greitzer that
thedisturbance travels through the compressor is indeed valid rigorously in the asymptotic limit where the rofatitndluef
to rotors dominate the compressor dynamics.
DTIC
Jet Engines; Stalling; drbocompressors
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AIRCRAFT STABILITY AND CONTROL

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

19990017809Defence Evaluation Research Agendigh Speed and ®apon Aerodynamics DepBedford, UK
Lattice Controls: A Comparison With Conventional, Planar Fins
SimpsonG. M., Defence Evaluation Research Agendl; Sadler A. J., Defence EvaluatidResearch AgencWK; Nov. 1998;
10p;In English; Also announced as 19990017801; Copyrighiv®d; Avail: CASI; A02, Hardcopy; A04, Microfiche
This analysis of the DERA lattice controls data has centered on a comparison between the lattice controls and conventional,
planarcontrols which were the subjectfevious research. All types of control surface studied were mounted as tail controls.
The comparisons were justified on the basis of equal longitudinal stability imparted to thattrely incidence. The vertical
lattice controls of a cruciform set were found to impart a significant proportion of the static stability, but to contribute nothing
to the control d&ctiveness. Other characteristics of lattice controls are small hinge moments with low centre of pressure variation
with Machnumber and incidence, increased yaw stability at incidence, reddeedogfvortex interaction and, at lower superson
ic speeds, lower configuration draghégh angle of attack than equivalent conventional configurations. Howtbegparticular
lattice control designs studied here were found to exhibit reduced corfadlieéness at high combined incidence deélection.
Author
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19990017829Army Research LapAerodynamics BrangtAberdeen Proving Ground, MD USA

Prediction of Pitch-Damping for Symmetric Missiles

Weinacht,Paul, Army Research Lab., USA; Ndw998; 12p; In English; Also announcedl®990017801; Copyright &ived:;
Avail: CASI; A03, Hardcopy; A04, Microfiche
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An approach for predicting the pitch-damping performancgy/ofmetric missiles is presented. Several types of forced mo
tionsare utilized to excitéhe aerodynamic forces and moments that are normally associated with unsteady motion. A key feature
of these motions is that steady flow fields are produced by the selected motions. Flow field preatetmtemplished using
Navier-Stokesomputational techniques that make use of a noninertial rotating coordinate frame resulting from the imposed mo
tions. The aerodynamic forces and moments are then determinedhfeoromputed flow field. Applications of the method-pre
sentedn this paper include predictions of the pitch-damping sum for axisymmetric projectiles at high subsonic, transonic, and
supersoniwelocities angprediction of the pitch-damping sum for finned projectiles at supersonic velocities. The method is also
appliedto determine the individual components of the pitch-damping sum for axisymmetric and finned flight bodies.
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19990017831Combustion Research and FloechnologyInc., Dublin, ;A USA
Advances in Missile Aeppropulsive Flowfield Simulation
Dash,S. M., Combustion Research and FlogcfinologyInc., USA; Walker, B. J., Army Aviation and Missile Command, USA,;
Nov. 1998; 14p; In English; Also announced as 19990017801
Report No.(s): Paper 31; Copyrightived; Avail: CASI; A03, Hardcopy; A04, Microfiche

This paper summarizes advances made in N&&tiekes predictive methodology for missile aeropropulsive flowfields im
plementingboth structured and unstructured grid numerics. Future missile systems will be relyagedrforms of jet interac
tion control for enhanced maneuverabilifihe simulation of jet/aerodynamic interactions entails dealingsaiit-propellant
thermochemicahnd multi-phase flow issues as an integral part of the missile aerodynamic solution. Thrust amplificé@on can
affectedby both afterburning and by gas/particulate interactiondulence modeling requires many advances not needed for
conventional missile aerodynamic predictions. This paper will address the systematic upgrade and validation of structured and
unstructuredyrid NavierStokes codes (CRAFT and CRUNCH) to deal with such aeropropulsive interactions. Another topic to
bediscussed is the treatment of cavity aeroacoustics and store dispense. Recent stuliigisligated the need to utilize adgr
eddysimulation (LES) framework to correctly predict timagnitude and spectral characteristics of cavity pressure-oscillations.
Inclusionof varied grid-movement capabilities into a multiple-domain variant of the CRUNCH code permits it to analyze multi-
body flows, with flux interfacing at domain boundaries providing improvements in accuracy over overset (Qhetizod},
particularlyfor closely spaced bodies where viscodsas$ strongly influence the aerodynamic €icafnts. This new approach
is being applied to submunition dispense, stage/booster separation, sensor window shroud removal, and related problems.
Author
Missiles; Computational Fluid Dynamics; Computerized Simulation; Flow Distribution; Propulsion; Missile Systems; Multi-
phaseFlow; NavierStokes Equation; Structed Grids (Mathematics); Unstruceenl Grids (Mathematics); Viscous Flow; Ap
plications Pograms (Computers); Jet Coaty Missile Contpl; Aeroacoustics

19990018418Nichols Research CorHuntsville, AL USA
Elimination of the Roll Bias Caused by Wap Around Fins for the FMTI Missile
McKerley, C. W; Jan. 1998; 6p; In English
Report No.(s): AD-A356532; No CopyrightyAil: CASI; A02, Hardcopy; A01, Microfiche

The Future Missile €chnology Integration (FMTI) Missile System is an attempt to design an Army tactical weapon that can
effectivelyattack both fixed and rotary wing aircraft and armor of all types. Several 6-DOF simulations have been developed to
aidein the design of this system. There is a design 6;20®an in the loop (MITLS) simulation, a hardware in the IgdyyIL)
simulation, and a tracker design simulation to name a few. The design 6-DOF is the highest fidelity simulation and it has been
usedas inputto the other simulations. The design simulation is used to design the overall system requirements including hardware
andsoftware algorithms. As to be expected, the design 6-DOF has gone through many changes as the system evolved. It has be
comeapparent that there has been a roll angle bias introduced into the roll channel of the missile. Théthiiro# bias is
discussedn this paper and a design is introduced featively eliminate or minimize its ffct.
DTIC
Aemdynamic Stability; Computerized Simulation;ch&ft Configurations; Missile Systems; Algorithms

19990018600NASA Lewis Research Cenjetleveland, OH USA

Investigation of Dynamic Flight Maneuvers Wth an Iced Tailplane

VanZante Judith Foss, DYNACS Engineering Co., Inc., USA; Ratvaskiiomas P NASA Lewis Research Cent&iSA; Ja
nuary1999; 14p; In English; 37th; Aerospace Sciencksl4lJan. 1999, Reno, NMSA; Sponsored by American Inst. of Aero
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nauticsand Astronautics, USA
Contract(s)/Grant(s): NAS3-9808TRP 548-20-23
ReportNo.(s): NASA/TM-1999-208849; E1870; NAS1.15:208849; AIAA Paper 99-0371; No Copyrightafl: CASI; A03,
Hardcopy;A01, Microfiche

A detailed analysis of two of the dynamic maneuvers, the pushover and elevator doublet, from theARAS#H(Hane Icing
Program are discussed. For this series of flight tests, artificial ice shapes were attached to the leading edge of the horizontal stabiliz
er of the NASALewis Research Center icing aircraft, a DHCwATOtter The purpose of these tests was to learn more about
ice-contaminated tailplane stall (ICTS), the known cause of 16 accidents resulting in 139 fatalities. The pushover has been
employedby the RA, JAA and Transport Canada for tailplane icing certification. This research analyzes the pushover and reports
onthe maneuver performance degradation due to ice shape severity and flap deflection. A repeatability analysis suggests toler
ancedor meeting the required g@ets of the maneuveh second maneuvethe elevator doublet, is also studied.
Author
De Havilland Aicraft; Horizontal il Surfaces; Flapping; Aoraft Icing; Flight Hazads; Flight Tests; Aicraft Maneuvers

19990018654Geoge Washington Uniy Joint Inst. for Advancement of Flight Sciencdampton, YA USA
Analysis of Wind Tunnel Oscillatory Data of the X-31A Aircraft
Smith, Mark S., Gegre Washington Uniy USA; February 1999; 126p; In English
Contract(s)/Grant(s): NCC1-24TRP 522-25-21-07
Report No.(s): NASA/CR-1999-208725; NAS 1.26:208725; No CopyrighdjlACASI; A07, Hardcopy; A02, Microfiche

Wind tunnel oscillatory tests in pitch, roll, and yaw were performed on a 19%-scale model of the X-31A aircratestbese
wereused to study the aerodynamic characteristics of the X-31A in response to harysadldtions at six frequencies. In-phase
andout-of-phase components of the aerodynamicficoerits were obtained over a range of angles of attack from 0 to 90 deg.
To account for the &ct of frequency on the data, mathematical models witlieady terms were formulated by use of twiedif
entindicial functions. Data from a reduced set of frequencies were used to estimate model parameters, including steady-state static
anddynamic stability derivatives. Both models showed good prediction capability and the ability to accurately fit the measured
data.Estimated static stability derivatives compared well with those obtained from static wind tunnel tests. The roll and yaw rate
derivativeestimates were compared with rotary-balanced wind tunnel data and theoretical predictiestinidies and theoreti
cal predictions were in agreement at small angles of attack. The rotary-balance data showed, in general, acceptable agreemer
with the steady-state derivative estimates.
Author
X-31Aircraft; Aelodynamic Characteristics; Harmonic Oscillationjil Tunnel Bsts; Dynamic Stability; Scale Models; Static
Stability; Unsteady Aexdynamics; Mathematical Models

19990018690Air Force Research LakMunitions DirectorateEglin AFB, FL USA
Adaptive Nonlinear Autopilot for Anti-Air Missiles
McFarland Michael B.; Stansberyponald T; Jan. 1998; 8p; In EnglisPrepared in collaboration with Quesh, Niceville, FL.
ReportNo.(s): AD-A356503; No Copyright;\aail: CASI; A02, Hardcopy; AO01, Microfiche

The prevalent method of synthesizing nonlinear missile autopilots is by gain-scheduling linear designs. Although this ap-
proachhas proven successful in numerous applications, the desire to continually improve performance without incurring addition
al cost suggests the need for a new design paradigm. An opportunity to addressdtiias been identified from previous research
which employed neural network technology to augment approximate dynamic invessioollers. In the one architecture a-neu
ral network adaptively cancels linearizatierrors through on-line learning, which may be accomplished by a weight update rule
derivedfrom Lyapunov theoryThis efectively guaranteestability of the closed-loop system. This paper concerns a simdar im
plementation in which neural networks function instead to improve command tracking of gain-scheduled control laws. This
theoreticaldevelopment is then specialized to the problem of synthesizing a bank-to-turn autopilot for an agile anti-air missile.
Finally, the resulting hybrid control law is demonstrated in a nonlinear simulation and its performance is evaluated relative to that
of the unaugmented gain-scheduled autopilot.
DTIC
Automatic Pilots; Contil Theory; Contollers; Feedback Contt; Missiles; Contol
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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.

1999001814 1Air Force Research LatMunitions DirectorateEglin AFB, FL USA
Recent Technology Developments for the Kinetic Kill \¢hicle Hardware-In-The-Loop Simulator (KHILS)
Murrer, Robert L., Jr Thompson, Rhoe A.; CokeCharles F Jan. 1998; 16p; In English
Report No.(s): AD-A355943; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

TheKHILS facility has been under development since 1986 to provide the BMDO with an independent government owned,
nationaltest resource for the accomplishment of nondestructive performance testing of precision guided missile systems and sub
systemsKHILS' IOC in 1988 demonstrated a L¥Ldriven by videotape for SBI testing. Over the last 10 yddl.S has con
tinually pushed the state-of-the-art of HWIL technologies. In recent testing KHILS has demonstrated closed-loop operations with
high fidelity phenomenology models hosted on a 3-D all-aspect scene generation computer whose output drove a large format
resistorarray augmented by a laser source projector system. Development and refinement of the resistor array projectors is being
addressed with the WISP and MSSP programs. A low background test chamber is being brought on line to support HWIL testing
of sensors requiring low temperature background environments. Advanced development has begur b8240Rh-speed
resistorarray projection devices and a 5-axis flight motion simulator
DTIC
Nondestructive 8sts; Pojectors; Missile Systems; Feedback CohtFlight Simulators; Low &@mperatue Envionments

199900182080ffice National d’Etudes et de Recherches AerospatiBless, France
MERIC (Moyen Experimental pour la Reconnaissance et I'ldentification des Cibles): Recent Developments
Brouard,P, Office National d’Etudes et de Recherches Aerospatiales, France; Attiafi&, Niftional d’Etudegt de Recherches
Aerospatiales, France; Guern, R.fiGd National d’Etudes et de Recherches Aerospatiales, Francel988; 8p; In French;
Also announced as 19990018200; Original contains color illustrations; Copyraghedy Avail: CASI; A02, Hardcopy; A03,
Microfiche

In this paper we present some recent technological developments in a ground based radar station name:MESIGha&V
the X band polarimetric radar and some of its applications: (1) simultaneous measurement of the four tenpudaointietric
backscatteringnatrix; (2) study of wide band coherent waveform (up to 300 MHz); and (3) HRR measurements and 2 D Imaging.
Someresults obtained on cooperati@igcraft are presented.a/lso describe the "state of the art” in the development of a bistatic
Ku band radar which should be operational in the mid of 1998.
Author (revised)
Technology Assessment;deedues; Gound Stations; Radar

19990018577Naval Postgraduate SchpMonterey CA USA
Helicopter Terrain Navigation Training Using a Wide Field of View Desktop \irtual Envir onment
Sullivan, Joseph A.; Sep. 1998; 121p; In English
Report No.(s): AD-A356059; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

Helicopterterrain navigation is a unique task; training for this task presents unique challenges. Current training methods rely
on dated technology and inadequately prepare pilots for real world missions. Improved training specifically tailored to address
the unigue needs of the helicopter community that capitalizes on recent improvements in desktop virtual environment (VE)
technologycould substantially improve the training process and reduce training costs. Based on the input of subject matter experts
in current helicopter terrain navigation training techniques and VE technslagya system was developed and testesdudent
pilots performing real world tasks. A desktop VE that presentgithple to control and learn, interactive fly though of a terrain
modelwas used to augment conventional training at Helicopter Antisubmarine SquadrfiiSF10). Results indicate that flight
time for students that received VE training was more productive than for students that received conventional training. This work
justifies the next logical step; fielding a system on a long term basis as a squadron asset. This system would provide improved
trainingfor the helicopter community and an invaluable source of research data for the Naval Postgraduate School.
DTIC
Flight Training; Helicopters; Wtual Reality; Air Navigation; Flight Simulation; Antisubmarinea¥tare; Head-Up Displays
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19990018588Federal Aviation Administratigrifechnical CenterAtlantic City, NJ USA
Final Phase Runway Vsual Range(RVR)/Automated Surface Observing System (ASOS) Interface Operationalebt and
Evaluation (OT&E) Report
Benner William; Carty, Thomas; McKinneyMichael; Jones, Micheal; Sep. 1998; 94p; In English
Report No.(s): AD-A356974; DOTAA/CT-TN98/18; No Copyright; ®ail: CASI; A05, Hardcopy; A01, Microfiche

This report summarizes results of Operational Test and Evaluation (OT&E) performed on the Final Phase Runway Visual
Range(RVR) Automated Surface Observing System (ASOS) Interfaestinly was conducted from June 23 through 27, 1997,
at Memphis International Airport (MEM). This testferft follows two OT&E sessions for the Interim Phad&RRASOS Interface
at MEM during October 1996, and January 1997. Refer to document B@AMZH-TN97/14for results of OT&E on the Interim
RVR/ASOSiInterface. The purpose of OT&E was to verify adherence to requirements as stated in Interface Control Document
(ICD) 50-SANW1-0050 and determine the operation&etiveness and suitability of the interface within the National Airspace
System (NAS). OT&E activities resulted in the observance of 20 problems documented as Test Trouble Reports (TTR). of the
identified problems, 3 related to New GeneratidriRRsystem operation, 7 related to ASOS performance, and 10 were associated
with RVR installation and instruction documentation. Initial analysis indicates problems relatiWétsyRtem operation will
have a minimal, if anyimpact on New GeneratiortMR/ASOS Interface performance. OT&E resulted in no problems directly
relatingto New Generation VAR/ASOS Interface operation. As a result, ABI0 recommends deployment of the interface after
the successful completion and passing of remote maintenance monitoring tests.
DTIC
Visibility; Runways; National Airspace System; System Effectiveness; Deployment; Airports

19990018589Federal Aviation Administratigrivilliam J. Hughes &chnical CenterAtlantic City, NJ USA
Runway Visual Range (R/R) Automated Surface Observing System (ASOS) Functionalebt Report
Benner,William; McKinney, Michael; Jones, Michael; Sep. 1998; 37pEhyglish; Prepared in collaboration with Raytheon Ser
vice Co., Pleasantville, NJ.
Report No.(s): AD-A356995; DOTAA/CT-TN98/19; No Copyright; #ail: CASI; A03, Hardcopy; A01, Microfiche

Runway Visual Range (RVR) Automated Surface Observing System (ASOS) functions were evaluated during tests con-
ductedat Memphis International Airpo(MEM) from April 14 through 16, 1998. Representatives from the Fedgration Ad-
ministration (FAA) William J. Hughes Technical Center Weather Communication Branch performed the testing. Testing was
initiatedin response to ASOS software modifications which contained corrections to praistitgy on earlier versions. The
primaryintent of testing was to verify thaMR ASOS functions operated in accordance with requirements and to determine if
problemscould beexpected during operation with the Interim and Final Phase New GenerdBRIAROS Interface. Five perfor
manceissues were encounterddring testing. Four issues concerned ASOS performance and one related to operation of the HP
PalmtopPC, i.e., Interim RR/ASOS Interface. Since all of these issues currently have "work-arounds” or established methods
to avoid/correct the problem, they are not expected to adversety hbng-Line /R service. As a result, AG320 recommends
useof ASOS software version 2.53 at sites designated for Long-\irerBporting with the Interim or Final PhaR&R/ASOS
Interface.
DTIC
Airport Towers; Runways; Airports; Airraffic Contol

19990018590Army Construction Engineering Research |.&hampaign, IL USA
SeismicEvaluation of the Type L and San Luis Obispo Braced Frame &A Airport T raffic Contr ol Towers Final Report
Wilcoski, James; Heymsfield, Ernest; Home, James; Manning,g8gdélters, Matthew; Nav1998; 320p; In English
Report No.(s): AD-A357002; No Copyrightyail: CASI; A14, Hardcopy; A03, Microfiche

ExecutiveOrder(EO) 12941 requires all Federal agencies to develop and submit "seismic upgrade” cost estimates-to the Fed
eral Emergency Management Agency no later than 1 December 1998. The U.S. Army Corps of Engineers assisted the Federa
Aviation Administration (RA) in responding to this EO by evaluating the seismic resistance of many of their facilities. This report
presentsa detailed seismic evaluation of theArs Airport Traffic Control Towers in Salinas, San Carlos, Palo Alto, and San Luis
Obispo,CA.
DTIC
Earthquake Resistant Structs; Air Traffic Contiol; Airport Towers; Structural Design
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19990018770NYMA, Inc., Brook Park, OH USA
Flow Quality Measurements in an Aepdynamic Model of NASA Lewis’ Icing Reseatch Tunnel Final Report
Canacciyictor A., NYMA, Inc., USA; Gonsalez, Jose C., NYMA, Inc., USA; Jan. 1999; 22p; In English; 31stPJopilsion,
10-12Jul. 1995, San Diego, CA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NAS3-271867RP 523-91-13
ReportNo.(s): NASA/CR-1999-20235E-10790; NAS 1.26:202353; No Copyrightyal: CASI; A03, Hardcopy; A01, Micro
fiche

As part of an ongoing &firt to improve the aerodynamic flow characteristics of the IBlagearch nnel (IR), a modular
scalemodel of the facility was fabricated. This 1/10th-scale model was used to gain further understanding of the flow characteris
ticsin the IRT. The model was outfitted with instrumentation and data acquisition systems to determine pressures, velocities, and
flow angles in the settling chamber and test section. Parametric flow quality studies involving the insertion and removal of a model
of the IRT’s distinctive heat exchanger (cooler) and/or of a honeycomb in the settling chamber were performed. These experiments
illustratethe resulting improvement or degradation in flow quality
Author
Test Chambers; id Tunnels; Flow Characteristics; Scale Models; Ice Formation; Flow Measant

19990018828NYMA, Inc., Brook Park, OH USA
Flow Field Surveys of the NASA Lewis Reseah Center 8- by 6-Foot Supersonic \ivid Tunnel (1993 Bst) Final Report
Arrington, E. Allen, NYMA, Inc., USA; December 1998; 40p; In English
Contract(s)/Grant(s): NAS3-27186TRP 523-91-13
ReportNo.(s): NASA /CR-1998-206610; NAS 1.26:206610; B-46; No Copyright; fail: CASI; A03, Hardcopy; A01, Micro
fiche
An abbreviated program was conducted in the NASA Lewis Research Center 8- bySispexsonic \Wid Tunnel to calk
bratethe test section and survey the flow quality following the installation of flow quality improvements in the. fRkiitpro
gramwas designed to accommodate the specific requirements of an aeropropulsion research test program that took place before
acomplete test section calibration was conducted. Therefore, the flow quality goals for the 8- by 6-ft test section were based on
the specific requirements of the research program and the faciipgrational constraintsedt results indicatéhat flow quality
in the test section was good and met or exceeded the agreed-upon goals at all except the Mach 2 setting.
Author
Supersonic Vkd Tunnels; Vihd Tunnel Ests; Calibrating

19990019008Lockheed Martin CorpLockheed Martin Information Systep@rlando, FL USA
AdvancedDistributed Simulation Technology Il (ADST II) .Aviation Reconfigurable Manned Simulator Test Cell Proof
of Principle CDRL ABO1: System Description
Feb. 16, 1998; 76p; In English
Contract(s)/Grant(s): N61339-96-D-0002
ReportNo.(s): AD-A35811; ADSTII-CDRL-033R-960041B; No Copyright; Aail: CASI; A05, Hardcopy; A01, Microfiche

This System Description provides a summary of the principle elements oVig#oA Reconfigurable Manned Simulator
TestCell (ARMS-TC) Proof of Principle device. The device was used as an evaluation tool in assessing fidelity requirements for
anaviation element collective task train€he device can be configured as an UH-60 Blackhawk, OH-58D Kicavaddy or
an AH-64AApache. The visual system is based on a Silicon Graphics, Inc. Infinite Reality image generator and includes both
outthe window monitors and a helmet mounted display capabiligddition, the visuals included head down and night vision
gogglesensor views. The system includes nine personal computers as the computational c#bditpcludes a control load
ing system tqorovide trim and pilot feel feedback. An aural cue system is used to provide sound and seat vibration cues for pilot
stimulation.A digital radio communication system capability is included. The device is certified as DIS 2.04 compliant.
DTIC
Computer Systems Performance; Flighdifing; Distributed Interactive Simulation; Systems Simulation
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10
ASTRONAUTICS

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

19990018442NASA Langley Research Centéfampton,YA USA
Aerothermodynamic Calculations on X-34 at Mach 6 WWd Tunnel Conditions
Wood, William A., NASA Langley Research Cent&iSA; Feb. 1999; 26p; In English
Contract(s)/Grant(s): FOP 242-80-01-01
ReportNo.(s): NASA/TM-1999-208998; NAS 1.15:208998; L-17794; No Copyrigh&ilACASI; A03, Hardcopy; A01, Micro
fiche

Theeffects of Reynolds number and turbulecesurface heat-transfer rates are numerically investigated for a 0.015 scale
X-34 vehicle at wind tunnel conditions. Laminar heating rates, non-dimensionalized by Fay-Riddell stagnation heating, do not
changeappreciably with an order of magnitude variation in Reynolds nurivimeteling a turbulent versus laminar boundaser
atthe same Reynolds number increases the windside heating by a factor pbfoons on the leeside by a factor of two, and
causes a 30 percent increase in wing leading edge heating. A discrepancy between laminar and turbulent heating trends on th
windsidecenterline is explained by the presence of attached windside vortices in the ohitians, structures that are inhibited
by the turbulence modeling.
Author
X-34 ReUSADble Launch Vehicle; Wind Tunnel Tests; Laminar Boundary Layer; HypersonicarsérT Reynolds Number;
TurbulenceEffects; Aesthermodynamics;ufbulent Boundary Layer; Baldwin-Lomaxrbulence Model; A@dynamic Heat

ing

11
CHEMISTRY AND MATERIALS

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

19990017909NASA Langley Research Centétampton, YA USA
Methodology for Predicting the Onset of Wdespread Fatigue Damage in Lap-Splice Joints
Newman,J. C., Jr NASA Langley Research Cent&ISA; Harris, C. E., NASA Langley Research Centi$A; Piascik, R. S.,
NASA Langley Research Cent&fSA; Dawicke, D. S., NASA Langley Research CertiSA; Dec. 1998; 20p; In English
Contract(s)/Grant(s): FOP 522-18-1-01
ReportNo.(s): NASA/TM-1998-208975; NAS 1.15:208975; L-17799; No Copyrigh&ilACASI; A03, Hardcopy; A01, Micro
fiche

NASA has conducted an Airframe Structural Integrity Program to develop the methodology to predict the onset of widespread
fatiguedamage to lap-splice joints of fuselage structures. Several stress analysis codes have been developed or enhanced to an
lyze the lap-splice-joint configuration. Fatigliees in lap-splice-joint specimens and fatigue-crack growth in a structural fatigue
testarticle agreed well with calculations from small-crack theory and fatigue-crack growth analyses WS TIRAN code.
Residual-strengthnalyses of laboratory specimens and widéesifd panels were predicted quite well from the critical crack-tip-
opening angle (CTOA) fracture criterion and elastic-plastic finite-element analyses (two- or three-dimensional codes and the
STAGSshell code).
Author
CrackPropagation; Crack ips; Airframes;Stess Analysis; Lap Joints; Fuselages; Finite Element Method; Fatigsts; Ta
tigue (Materials)

19990018536Naval Medical Research Instoxicology DetatchmentVright-Patterson AFB, OH USA

Performance Degradation: Is It Important for the Assessment of dxicants? An Example Using Jet Fuel
Nordholm,A. F, Navd Medicd Researh Inst, USA; Ritchie, G. D., Navd Medicd Researh Inst, USA; Rossi J, Ill, Na-
val Medicd Researchnst, USA; Still, K. R., Navd Medicd Researh Inst, USA; The 1998 JANNAF Propellart Develop-
ment& Characterizatio Subcommitte and Safety & Environment&Protection ubcommitte Dbint Meeting; Apr 1998;
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Volume 1, pp. 437-448; In English; Also announced as 19990018506; No Copyright; Avail: CPIA, 10630 Little Patuxent
Pkwy., Suite 202, Columbia MD 21044-32® HC, HardcopyMicrofiche

Theintent of this paper is to provide fiafent information to allow the reader to recognize the need for neurobehavioral anal
ysis of possible deficits in human performance capacity associated with exposure to chemical toxicants, and to understand the role
of neurobehavioral toxicity evaluation in the Military Deploymeoxi€ology Assessment Program. A recent study otfteets
of repeated exposur rats to jet fuel vapor is summarized to demonstrate the use of laboratory animals to model possible human
neurobehaviorgberformance degradation in operational military deployment scenarios.
Author
Toxicology;Jet Engine Fuels; Human Performance; Mental Performance; Human Behavior; Physiological Etirict$idz
ards

19990018768Naval Postgraduate SchpMonterey CA USA
Investigation of Pressue and Temperature Sensitivities of a Pessue Sensitive Paint
Baumann, Peter D.; Sep. 1998; 104p; In English
Report No.(s): AD-A356858; No CopyrightyAil: CASI; A06, Hardcopy; A02, Microfiche

In the development of a surface pressure measurement system for transonic compressor rotors, it has been shown that Pressu
SensitivePaint (PSP) is also temperature dependent. In the presenttbudgnsitivities to pressure and temperature were ex
aminedexperimentally using an electronically-gated, intensified @it Coupled-Device (CCDBjdeo camera, frame-grabber
softwareand an eight-inch diameter calibration chambising a signal generatdn a procedure that matched the requirements
of therotor application, multiple low-intensity-level camera exposures were integrated and captured to produce a single USAble
image. Ten captured images were averaged to increase the image’s signal-to-noise ratio and the result was used to produce ¢
imageratio with respect to a static (ambient pressure/temperature) reference condition. Calibration tests of constant temperature/
variablepressure and constant pressure/variable temperature were completed. The results were thenwdtimgzdeedbtained
using the same paint and an automated, single-exposure calibration procedure at NASA Ames Reseaitiv&esibewn that
the calibration data could be used to derive the static pressure field produced over a high-speed test rotor using PSP and the sam
image-captursystem used in the calibration. In preparation for a bench test of the procedure, a uniform-stress, high-speed test
rotor disk, fitted with a shock generator was driven at speeds in exc88900 RPM. Recommendations are made toward the
goal of obtaining quantitative pressure measurements on transonic compressor rotors.
DTIC
Pressue Measuement; Paints; @mperatue Dependence;ransonic Compssors; Pessue Distribution
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ENGINEERING

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

19990017832Matra BAe DynamicsFlight Dynamics Dept\Velizy-Villacoublay France
Industrial Use of CFD for Missile Studies: New Tends at MATRA BAe DYNAMICS France
Bredif, Marc, Matra BAe Dynamics, France; Chapin, Florence, Matra BAe Dynamics, France; Borel, Christian, Matra BAe Dyna
mics, France; Simon, Philippe, Matra BAe Dynamics, France; Missile Aerodynamics; Nov. 1998; 14p; In English; Also
announceas 19990017801; Original contains color illustrations; Copyrighiv®d; Asail: CASI; A03, Hardcopy; A04, Micro
fiche

This paper describes the industrial use of CFD tools af RKABAe DYNAMICS France. Recent applications are presented
thatshow the versatilitynd the potentiality of the AEROLOG software; they concern the simulation of multispecies flows and
complexflows. The complementarity between CFD and experiments is illustrated by examples dealing with jet flows,-high pres
sureinternalflows, non uniform flow aerodynamics, and missile release trajectory predictionsiMprogress about aeroelastic
computationss depicted; the interest of code parallelisation is emphasized. Fmallgoint of view is given about the Navier
Stokesapproach for missile computations.
Author
Missiles;Aemndynamics; Missile Design; Computational Fluid Dynamics; Computerized Simulation; Misgéetdries;Navi
er-Stoke€quation; Aeoelasticity; Applications Rigrams (Computers)
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19990017986Cleveland State UnivCleveland, OH USA

DesignProtocols and Analytical Strategies that Incorporate Structural Reliability Models Final Report 1 Sep1993 - 31

Aug. 1995

Duffy, Stephen F Cleveland State UnivUSA; 1995; 14p; In English

Contract(s)/Grant(s): NCC3-310

Report No.(s): NASA/CR-1995-208228; NAS 1.26:208228; No CopyrighdjlACASI; A03, Hardcopy; A01, Microfiche
Thegeneral goal of this project is to establish design protocols that enable the engineer to analyze and predict certain types

of behavior in ceramic composites. Sections of the final report addresses the following: DesafrthgdRroblem that Motivated

the Technology Development, Description of the New Technology that was Developed, Unique and Novel Features of the

Technology and Results/Benefits of Application (year by year accomplishments), and Utilization of New Technology in Non-

Aerospacéipplications.Activities for this reporting period included the development of a design analysis as part of a cooperative

agreementvith general Electric Aircraft Engines. Thdaf focused on modifying th@oughened Ceramics Analysis and Reli

ability Evaluation of Structures (TCARES) algorithm for use in the design of engine components fabricated from NiAl. Other

activitiesrelated to the development of ASTM standard practice for estimatinggbull parameters. The standard focuses on

theevaluation and reporting ohiaxial strength data, and the estimation of probability distribution parameters for ceramics which

fail in a brittle fashion.

Derived from text

CeramicMatrix Composites; Gasufbine Engines; ReliabilitAnalysis; Fiber Composites; Structural Reliability; Engine Parts

19990018142Naval Postgraduate SchpMonterey CA USA
Refractive Condition in the Caribbean Sea and Its Effects on Radar Systems
Seijas, Douglas.FSep. 1998; 82p; In English
Report No.(s): AD-A355956; No CopyrightyAil: CASI; A05, Hardcopy; A01, Microfiche

Vertical gradients opressure, temperature and humidity of the troposphere exert a strong influence over propagation of VHF
UHF, and SHF frequencies. These frequencies are associated with aircraft communications, radars and satellite communications,
so it is important in military operations to collect precise and timely data from atmospheric conditions. In this thesis programs
from EKEPS were used to assess refractive conditions in the Caribbean Sea against selected radar systems. Data given by SD
from radiosonde stations located in MS 43 and 44 were usegusfor COVER and PROPR programs. Outputs from COVER
areanalyzed to find Optimal Altitude tovaid Detection (OAAD) for a low-flying tayet. Outputs from PKOPR using climatolog
ical data given by SDS and Optimal Altitude teodd Detection from COVER was used to verify (OAAD) against selected land-
and ship-mounted radars operating in the Caribbean Sea. Finsjlgtem under development, TDROP is introduced in response
to requirements for timely and exact data collection, in order to enhance the tactical data collection process.
DTIC
Radar Equipment; Refraction; Araft Communication; Caribbean Sea; Metelogy; Radiosondes

19990018220Deutsche Forschungsanstalt fuer Luft- und Raumfatst for Radio Frequencye€hnologyWessling, Germany
RCS Determination for DLR Stealth Design F7
KemptnerE., Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Gerdeamgent, D., Deutsche Forschungsanstalt fuer
Luft- und Raumfahrtisermany; Viigner H., Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany1888; 12p;
In English; Also announced as 19990018200; Copyrighi/®#d; Avail: CASI; A03, Hardcopy; A03, Microfiche

The paper presents the current state of work at DLR to analyse a generic airplane design with stealth characteristics using
theoreticaland experimental tools. The theories implemented in the computer codes and the measurement facilities are described.
The procedures to produce scale models are discussed. The results of a mdmstatindnalysis over a wide frequency band
arepresented. In addition, implications for the detection probability and an analysis ofjdltatuations relevant for radar
detection are shown. The steps pursued in further investigations are outlined.
Author
Radar Coss Sections; Detection; ComputepBrams; argets; Scale Models; Bbability Theory; Aicraft Design

19990018221DaimlerBenz Aerospace A.GMilitary Aircraft, Bremen, Germany

Radar Measurements on Scaled Models

Kruse, Juergen, Daimler-Benz Aerospace A.G., Germany; Hochmann, Manfred, Daimler-Benz Aerospace A.G., Germany;
Bringmann,Dirk, DaimlerBenz Aerospace A.G., Germany; Nd®98; 10p; In English; Also announced as 19990018200;-Copy

right Waived; Avail: CASI; A02, Hardcopy; A03, Microfiche
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Within the scope of the developmentroiiitary aircraft with reduced radar cross section (stealth), radar signature measure
mentson scaled models play an important part. Their significance can be comptradabmodel measurements in wind tunnels.
In addition, radar signature measurements of this type could also be envisaged for the future generatiatats frasion-coop
erativetamget identification. This paper serves to discuss the prerequisites for this type of model measurements and to illustrate
them with the help of examples. Coherent radar signature measurements on models are carried out at Daimler Benz Aerospac
atfrequencies of up to a maximum dfdLlGHz. This means that the models have to be manufactured with utmost care and that
the measuring techniques and set-ups used have to be implemented with the highest precision. This paper presents examples
a series of diierent aircraft models, discusses the scope of their equipmetitangy they are manufactured. Coherent radar
signaturemeasurements are subject to special requirements with regard to constancy as measuremeptsgos¢hextend over
severahours. Themain task consists in compensating influences through induced vibrations, thermal expansion, angular accura
cies,of the rotary stand and the phase drift of the measuring equipment. Owing to the extensive measurement range, polarimetric
radar signatures are obtained over a wide frequency bands (up to 30 GHz) with a high degree of detail with regard to radar scatter
centerslt is shown how such scatter center measurements could be subjected to further processing, pesraitiitgpnal as
sessmentf details with regard to their signature properties. Also polarimetric signatures are presented with the help of examples.
On the basis of the data obtained, radar signature characteristics can be determined which are distinguishable by aspect angl
frequencypolarization and pulse response. In additfmecise scatter center resolution also permits the simulation of stealth mea
suresthat might have been implemented on individual components so that also modified radar signatures can be eagtered into
propriate databases (stealth retrofit). In this,wagtar signature measurements on scaled models constitute a valuable means for
analyzingalso external aircraft types in féifent equipment conditions.
Author
Radar Measwement; Scale Models; Thermal Expansion; Simulation; Radar ScatterirggafsiModels

19990018235British Aerospace Public Ltd. GdAerodynamic €chnology Dept.Brough, UK
Turbulent Boundary Layer Methods for Supersonic Flow
CrossA. G. T, British Aerospace Public Ltd. Co., UK; Nd®98; 30p; In English; Also announced as 19990018232; Copyright
Waived;Avail: CASI; A03, Hardcopy; A03, Microfiche

This paper considers the application of integral boundary agary to, turbulent, supersonic flo&tarting from the three-
dimensionaboundary layer equations the requirements for closure are addressed for the most general case. |ncfsticeilar
requiresan accurate and consistent treatment of both the temperature and velocity profiles.fBughpersonic flow the treat
mentmust include an appropriate model for thieets of compressibilitylt is shown how a consistent approach to closure can
be achieved based on the law of the wall and wake velocity profile. This allows important Reynolds number andypaelgsotre
effects to be modelled. An important requirement for supersonic flow is the ability to model shock boundary layer interaction.
For such flows involving wings the combined effects of Reynolds number and pressure gradient determine the limits and type
of separation. Through application involving a viscous Euler calculation meghidénce is provided of the practical use of-inte
gral boundary layer methods based on the law of the wall and wake. This use includes apfaieatigrilow involving three-di
mensionakhock boundary layer interaction.
Author
Turbulent Boundary Layer; Supersonic Flowribulent Flow; Aeodynamics

1999001824 1Florida Univ, Graduate Engineering and Research CeS8talimay FL USA
Vortex-Plume Interaction Reseach
Sforza,Pasquale M., Florida UniMUSA; Nov 1998; 20p; In English; Also announced as 19990018232; Copyrigied/ Avail:
CASI; A03, Hardcopy; A03, Microfiche

The problem of the wake of an aircraft cruising at supersonic speed in the stratosphere is presented. The two major compo
nents of the flow field are the trailing vortex wake and the jet exhaust plumes. Accurate prediction of the dispersion of engine
emissiongesulting from interaction betwedne two has important consequences for determination of wake signatures. Research
in the field is reviewed to provide an understanding of the present state of the art. Synthesis oféhasgetifand vortex studies
providesa unified global description of aircraft wakes in terms of a length scale bA/C(sub L), based on thepgzamatio, and
cruiselift coefficient. A model is developed in which the jet plumes, being immersed in the trailing vortex wake downwash, are
assumed to deform into twin vortices typical of jets in a cross-flow. This permits the development of the wake flow field to be
assessedith the relatively simple tools of vortex filamesntalysis. Vidkes of both conventional high subsonic and supersonic
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aircraftmay be accommodated by this approach, as would the wakes of wing-jet combination injectors for scramjet applications.
Experimentaktudies that would aid in the development of more accurate prediction methods are also described.

Author

Plumes; Wrtices; Supersonic Adgraft; Aircraft Wakes; Jet Exhaust; Cruising Flight

19990018248Florida Univ, Graduate Engineering and Research CeS8talimay FL USA
Shock-\ortex Interaction Reseach
Sforza,Pasquale M., Florida UniMUSA; Nov 1998; 24p; In English; Also announced as 19990018232; Copyrigied/ Avail:
CASI; A03, Hardcopy; A03, Microfiche

Supersonicruise aircraft generate shock waves and vortices as a consequence of the flight speed and the forces generated
respectivelylnteractions between these two produce flow disturbances wifigch aifrcraft performance, stability and control.
Research ithefield is reviewed to provide an understanding of the state of the art. The important parameters in the interaction
are the Mach number and the swirl to axial velocity ratio of the vortex. The phenomenon of vortex breakdown is described and
a criterion for determining if a shock-vortex interaction is strong enough to provoke it is given. Models developed thus far for
evaluatingsuch interactions are presented. Experimental investigations of shock-vortex interactions are also discussed.
Author
Shock \&ve Interaction; Wrtices; Cruising Flight; Supersonic Airaft; Aelodynamics; Oblique Shockawés

19990018483Science Applications International Carlayne, A USA
Hot Jet and Mach Number Effects on Jet Interaction Upsteam Separation
Hudson, Douglas J.;rdlier, James W Harris, Thomas B.; Jan. 1998; 13p; In English
Contract(s)/Grant(s): N66001-91-D-0246
Report No.(s): AD-A356665; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

Computationafluid dynamics solutions have been performed to evaluate flowfield separdéots eésulting from the fir
ing of a divert thruster on a biconic endoatmospheric interceptonparisons are made with cold jet wind tunnel data in order
to validate the prediction model which is then applied to hot jet flight conditionsigharMach number and momentum flux
ratio. Scaling of the wind tunnel results to flight based on momentum flux ratio intpéesxistence of a lge separated region
onto the interceptor fore cone. Simulation results for the hdigetever showed no separation onto the fore cone. The reasons
for these diferences are primarily attributed to the higher freestream Mach number and lower specific heat ratio in the hot jet case.
Otherissues concerning the scaling of cold jet wind tunnel results to flight are also discussed.
DTIC
Computational Fluid Dynamics; Mach Numberind/ Tunnels; Flight Conditions; Flow Distribution; IEe Flow

19990018284Maryland Univ, Dept. of Mechanical Engineeringollege Park, MD USA
(NWV-36) Integrated Optimization of Aircraft Subsystems Final Report 1 Mar - 31 Oct. 1998
RadermacheReinhard; Sep. 30, 1998; 68p; In English
Contract(s)/Grant(s): F49620-98-1-0322
Report No.(s): AD-A355901; AFRL-SR-BL-TR-98-0704; No Copyrightaik CASI; A04, Hardcopy; A01, Microfiche

Thegoalof this project is to demonstrate by using a heat exchanger as an example, that the minimization of life cycle entropy
generation is a useful concept for the optimization of thermal systems. For this purpose the entropy production over the life of
theheat exchanger is calculated and in addition the entropy gendrairg the manufacturing process is accounted for too. In
this exploratory phase of theoject, the entropy generation during the manufacturing process is calculated based only-on the en
tropy production during the various eggrconversion processes that contribute to the manufacturing process. This includes the
metalprocessing beginning with the ore and accounting for a fraction of recycled metal that is usually included it also accounts
for the contribution of human lahalthough this term is found to be usually negligiBlesimulation code was written for the
heatexchanger to calculate and minimize its life cyeméropy generation. The results clearly show that minima are found when
designparameters such as material selection, tube length, number 0 tubes, operating conditions and others are varied. The result
also indicate that this method will continue to be useful when applied to more complex systems such as entire subsystems anc
completejntegrated systems such as aircraft.
DTIC
Aircraft Equipment; Heat Exchangers; Design Analysis; Life (Durability); &tr
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19990018578Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Compressor Load Stand: Commissioning and Control Strategies
CauseyAndrew E.; May 1998;112p; In English
Report No.(s): AD-A356197; No CopyrightyAil: CASI; A06, Hardcopy; A02, Microfiche

The purpose of the load stand utilized in this project is to accuratesure the operating characteristics of hermetie com
pressors, for a range of cooling capacities from 1 ton to 3 tons of refrigeration. The results will be used for comparison to results
obtainedby a mathematical model developed by Halmbn this project a 1 ton, horizontal type, scroll compressor was tested
with R-22 as the working fluid. The purpose of this research project was to commission this load stand, which includes setting
up the hardware, setting up a control system, a data acquisition system, and an automatic test sequence system. The objective c
the control system is to obtain test points that are defmed by a compressor suction pressure, suction temperaturegand dischar
pressure. The data acquisition system should accurately measure the operating points of the compressor to include power con
sumptionW, mass flow rate KG/H, and disclyartemperature 0 C. These resolis then be used to produce a compressor map,
verify existing compressor maps, or verify the results obtained from a compressor model. The purpose of the automatic test se
guencesystem is to provide a system that will run the load stand through test conditions without the need for human interactions.
This report is not only a research report but also serves as a user 5 manual for the load stand. It will provide the user with a working
knowledgeof the load stand and documentation for the software used to operate, control, andhmddé#g stand systems. The
reportwill include descriptions of the cycle utilized, the system hardware, the data acquisition system, the control strategy and
hardwareutilized, the operating characteristics of the system, and the automatic test sequence system. It will also provide informa
tion useful for changing the system when needed and to run the syftetivelfy.
DTIC
Computer Pograms; Data Acquisition; Comessors; Hermetic Seals; Refrigeratingpiking Fluids; Cooling

19990018837Case Wstern Reserve Unj\Cleveland, OH USA
Rotordynamics and Design Methods of an Oil-Fee Turbocharger
Howard,Samuel A., Case ¥gétern Reserve UnjWJSA; January 1999; 15p; In English; Sponsored in partitmk@&n Foundation
Contract(s)/Grant(sNCC3-409; ROP 523-22-13
ReportNo.(s): NASA/CR-1999-208689; EE476; NAS 1.26:208689; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

Thefeasibility of supporting a turboctger rotor on air foil bearings is investigated based ypedicted rotordynamic sta
bility, load accommodations, and stress considerations. It is demonstrated that foil befarirsgplatisible replacement for oil-
lubricatedbearings in diesel trudkirbochagers. Also, two dferent rotor configurations are analyzed and the design is chosen
which best optimizes the desired performance characteristics. The method of designing machinery for foil bearing use and the
assumptionsnade are discussed.
Author
Foil Bearings; Tirbocompessors; Rotor Dynamics; Supbamers; Design Analysis; Gas Bearings

19990019021National Aerospace LabAmsterdam Netherlands
Uniaxial and Biaxial Tests on Riveted Fuselage Lap Joint Specimens
Oct. 1998; 56p; In English
ReportNo.(s) AD-A357973; NRL-CR-9731%; DOT/FAA/AR-98/33; No Copyright; Aail: CASI; A04, Hardcopy; A0,
Microfiche

As a part of a collaboration program between the Fedeiatidn Administration (RA. USA) and the Department of Civil
Aviation (RLD, the Netherlandsjhe Dutch National Aerospace Laboratory (NLR) has carried out fatigue tests on riveted lap joint
specimensThe specimens are representative of the longitudinal lap joints of a commercial aircraft in which multiple-site damage
(MSD) wasfound in service. Wo different rivet configurations. dimpled and countersunk riveted joints, were investigated. The
countersunkiveted specimens were bonded as well. Fodierdift bonding qualities ranging from fully bonded to fully unbonded
weretested. The results of the test program showed that the fatigue life until failure of the dimpled lap joint specimens was about
one-quartepf that of the unbonded countersunk specimens. The bonding quality is a major pd@mitetdiatigue life. Fully
or partly bonded specimens did not show fatigue cracking within 500 or even 1000 kilocycles. Specimens with a fully degraded
bondinglayer have slightly better fatigue properties compared to fully unbonded specimens.
DTIC
Bonding; Civil Aviation; Commegial Aircraft; Damage; Defects; Failay; Fatigue Life; Fatigue dsts
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14
LIFE SCIENCES

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

19990018336Defence and Civil Inst. of Environmental Medicifieronto, Ontario Canada
An Exploratory Application of Ecological Interface Design to Aircraft Systems
Beevis,D., Defence and Civiinst. of Environmental Medicine, Canadacéhte, K., Bronto Univ, Canada; Dinadis, N.ofonto
Univ., Canada; Dec. 1998; 10p; English; Also announced as 19990018334; Copyrighivéd; Avail: CASI; A02, Hardcopy;
A04, Microfiche

Ecological interface design (EID) is a theoretical framework for designing Operator-Machine Interfaces (OMIs) that tries
to integrate diferent kinds of representations into a common interface based on two concepts from cognitive engineering: (1) the
abstractiorhierarchy; and (2) the skills, rules, and knowledge framework. The abstraction hierarchy is a multilevel knowledge
structurethat can be used to develop physical and and functional models of systems as well as the mappings between them. The
skills, rules, knowledge framework provides principles for information to support those three levels of betwdimtar;, most
applicationsof EID have been to process control. In order to explore the applicability of EID to aircraft systems and to build on
previous work, an exploratory application was made to the systems of the CC-130 Hercules aircraft which are controlled by the
Flight Engineer (FE). The project included: (1) in-flight familiarizati¢®); a protocol analysis of FE tasks; (3) preparation of an
abstraction hierarchy of the CC-130 systems; (4) definition of the interface content and structure; and (5) representation of the
informationin visual form. The outcome was a rapid prototype E4D interface’ for the CC-130 engineering systems that was
evaluatecy a focus groupf Canadian Forces Flight Engineers. The study concluded that: (1) the principles of EID can be applied
to aircraft systems; (2) EID needs to be supplemented by more specific design principles; and (3) EID can be integrated with such
principles.Operator response to the prototype showed that the design of the OMI for one operator needs to take into account the
responsibilitiesand functions of other crew members.
Derived from text
Design Analysis; Flight Contit; Protocol (Computers); Interfaces; Anaft Design

19990018342British Aerospace Public Ltd. G&owerby Research Centfélton, UK
Multi-Cr ew Workload Measurement for Nimrod MRA4
Harmer,Steven, British Aerospace Public Ltd. Co., UK; DE298; 6p; In English; Also announced as 19990018334; Copyright
Waived;Avail: CASI; A02, Hardcopy; A04, Microfiche

British Aerospace as Prime Contractor for the §Replacement Maritime Patrol Aircraft, the Nimrod MRA4, due to enter
serviceat the beginning of the next centuig/required to demonstrate that the crew workload levels associatenpertting
the aircraft do not exceed acceptable levels. In order to do this BAe must be able to define this acceptance level and provide &
meaningfulmechanism for measuring workload in a multi-crew environment, where environment, where task allocation is highly
dynamic and team working is essential. This paper describes the techniques, the method proposed for comparing between twc
differentcrew compositions and the issues associated with deriving crew workload acceptance criteria.
Author
Workloads (Psychophysiology); &rs; Reconnaissance giaft

19990018343Air Force Research LalCollaborative Systemsethnology Branchwright-Patterson AFB, OH USA
Assessing Operators’ Potential for Collaboration in Complex Systems
King, R. E., AirForce Research Lab., USA; CallistérD., Armstrong Lab., USA; RetzlaP. D., University of Northern Colora
do, USA; Dec. 1998; 4p; In English; Also announced as 1999001&33dright Waived; Avail: CASI; A01, Hardcopy; A04,
Microfiche

The operators of the future will face an exdranging enemyAs nation-states and political systems gad fall so will the
natureof warfare and war machines. The cognitive abilities and personality make-up of combatants may need to chaote with
theenemy and technologpilotless aircraft and advanced spacecraft lend unique challenges to the psyche of the apdostor
rapidchange from localized flare-ups to global nuclear threats. Experts in psychological research will be tasked to help aviators
andpolicy makers keep the operator up with the rapid changes. As we invest increlagijegiynounts of money into each indi
vidual airframe and mission, we must learn more about the human operator, whether that individual is a pilot or an operator in
avirtual reality environment. ALAPS may aid selection of tomorsoawiators, as it is an aviation-specific personality inventory
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We plan to establish real-world, criterion validity by correlating findings on the ALAPS to behavioral measures, such as simulator
flights, peer evaluations, and flight performance reports on mission-tested aviators.

Derived from text

Mental Performance; itual Reality; Pilotless Aicraft; Flight Characteristics; Complex Systems;odft Pilots

19990018347Institute of Aviation Medicing Prague, Czechoslovakia
PhysiologicalParameters as a Possible Information About Collaboration Betweenwio Crew of the Commecial Air craft
During Long Haul Flights
Truska,Oldrich, Institute of Aiation Medicine, Czechoslovakia; Sulc, Jiri, Institute efgkion Medicine, Czechoslovakia; Dec.
1998; 8p; In English; Also announced as 19990018334; Original contains color illustrations; Copyright Waived; Avail: CASI;
A02, Hardcopy; A04, Microfiche

By comparison of psycho-physiological response of a,acensisting of two unequally experienced pilots it followed that
theindividuals with lesser amount of total and type specific flying hours than their counterparts are exposed to higher workload,
regardles®f their actual position within the creWhe cardiovascular response to the medium- and long-haul flights was more
intense in flight dicers than in commanders. The saméetifnce appeared in subjective feeling of fatigue.
Author
Workloads (Psychophysiology); Physiological Responses; Coomthgircraft; Cardiovascular System; Human Performance

19990018353Abertay Univ, Div. of PsychologyDundee, UK
Communication Requirements in the Cockpit
Cook, Malcolm J., Abertay Univ., UK; Elder, L., Abertay Univ., UK; Ward, George, ESE Associates, UK; Dec. 1998; 12p; In
English;Also announced as 19990018334; Copyrighiwad; Avail: CASI; A03, Hardcopy; A04, Microfiche

This paper presents evidence in support of the view that communication requires careful assessment, and the introduction
of new technologies must be carefully assessed to address the changes they may produce in communicatiOm@atténes.
reasonsvhy communication is more likely to be subject to changes in systems in multi-crew multi-platform or multi-crew single
platform systems ighe role of sensitivity of collaborative systems to disf-engagement. In simple terms it has been recognized that
collaborativeapplications and systems require multiple users if #neygoing to be successful. If users feel that the communica
tion tasks interfere with other functions or ardidiflt to use then multi-user systems will fail.
Derived from text
Cockpits; Communication; Human Performancearibads (Psychophysiology)

19990018356Defence Evaluation Research Agentgntre for Human Sciengdsarnborough, UK
The Human-Electronic Crew: Human-Computer Collaborative Teamworking
Taylor,R. M., Defence Evaluation Research Agendl(; Reising, J., Air Force Research Lab., USA; Dec. 1998; 18p; In English;
Also announced as 19990018334; Copyriglativdd; Avail: CASI; A03, Hardcopy; A04, Microfiche

Advancedn artificial intelligence will enable future military aircraft to have a rather unique crew - one human and electronic.
It has proved useful to consider the required relationship as a Human-Electronic Crew team, involving collaborative, co-operative
working between the human and the machine. This team is led by the pilot, with the Electronic Crewmember as a subordinate
associat®r assistant sharing responsibjliguthority and autonomy over many cockpit tagissaircraft systems become more
complex,the automation that tregrcraft pilot has to interact with is becoming increasingly intelligent and capable. The pilot needs
to remain in control of the system imcertain situations with unpredictable demands, and yet make full use of the aiding that is
provided,while being flexible anddaptive. The requirements for useful, intelligent aiding, in a highly dynamic task environment
hasled to impressive technical achievements. These include methods for in-flight situation assasgmeggianning, cognitive
modelling,human intent inferencing and error recognition, and the use of complex knowledge engaeriegsoning logic
processesProviding an appropriate architecture for complex system functioning, where the pilot can trust the Electranic Crew
membeiwith autonomous aiding, but that keeps the pilot in control, presents a continuing engineering challenge.
Author
Human-Computer Interface; Knowledge Regantation; Expert Systems;e@rs; Aicraft Pilots; Artificial Intelligence

19990018574Joint Publications Research Seryiddington, VA USA

Sopite Syndiome in Operational Flight Training

Flaherty David E.; Sep. 1998; 88p; In English

Report No.(s): AD-A354942; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche
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Sopite Syndrome is a poorly understood response to motion characterized by drowsiness, fatigue, sleep disturbances, anc
moodchanges. It is distinct from "regular” motion sickness or common fatigue, and feathé performance of motor vehicle
aswell as aircraft operators. The potential impact Sopite Syndmayehave on military aviation is relatively unknown. Recently
researchn situations relevant to aviatidgraining and flight operations has been initiated. The present study is part ofdttat ef
Its goal is to determine the incidence, severtyassociation of Sopite Syndrome characteristics in a population of Student Naval
Flight Officers (SNFQOs). Seventy-eight SNFOs assigned to Training Squadrons Four and Ten located at the Naval Air Station
Pensacold;lorida completed guestionnaire designed to capture evidence/incidence of fatigue, motion sickness, drowsiness, and
sleepdisturbances during days when SNFOs flew versus non-flying days. The questionnaire data was coded/tabuotayed for
on a spreadsheet for subsequent analysis. Descriptive and non-parametric statistical techniques were used to analyze the data s
obtained.The results show dfifient evidence between the levelssyimptomology and their relationships when comparing con
ditionsthat support the existence of Sopite Syndrome in operational flight training.
DTIC
Flight Training; Motion Sickness; Signs and Symptoms;rait Pilots; Symptomology

19990018860Defence and Civil Inst. of Environmental Medicii®dwnsview Ontario Canada
Results of continued Feefall Helmet Impact Studies
Adam, J.; Apr06, 1998; 34p; In English
Report No.(s): AD-A356685; 98-TM-55; No Copyrightydil: CASI; A03, Hardcopy; A01, Microfiche

A new sample foam insert for the Protec helmet was impact tested along with a steselatd determine dérences in
impactprotection. This testing was performed to ascertain the suitability of the new protective insert in the role of freefall para
chutehelmet. The testinghowed that the performance of the new insert was better than the standard insert, but did not meet the
standardset prior to testing. 1. There is a continuing requirement for a protective helmet for Freefall Parachuting within-the Cana
dianForces. The impact protection of candidate helmets to be used in the freefall parachute role has been identified as a major
concern. As such, the Defence and Civil Institute of Environmental Medicine (DCIEM) was tasked by Director Land Require
ments(DLR) to perform impact testing on a new foam liner insert for the candidate helmet (Protec). This testing was to be per
formed as a continuation of the previous work (Ref A). 2. The aim of this project was to measure and analyse the impact
performancef a new foam insert for the Protec helmet. Comparison to the original foam insert was to be made, along with perfor
mancerelative to the standards described below
DTIC
Impact Bsts; Parachutes; Btection; Helmets
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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.

19990018024NASA Lewis Research Cente&leveland, OH USA
Visual Computing Environment Workshop
Lawrence, Charles, CompileMASA Lewis Research CentdSA; Nov. 1998; 76p; In English, 6 NaiQ97, Cleveland, OH,
USA,; Sponsored by NASA Lewis Research CentsSA
Contract(s)/Grant(s): FOP 509-10-31
ReportNo.(s): NASA/CP-1998-20852HAS 1.55:208525; EAR79; No Copyright; #ail: CASI; A05, Hardcopy; A01, Micro
fiche

The Msual Computing Environment (VCH a framework for intercomponent and multidisciplinary computational simula
tions.Many current engineering analysis codes simulate various aspects of aircraft engine operation. For example, existing com
putationalffluid dynamics (CFD) codes can model the airfimough individual engine components such as the inlet, compressor
combustorturbine, or nozzle. Currentljhese codes are run in isolation, making intercomponent and complete system simula
tionsvery difiicult to perform.In addition, management and utilization of these engineering codes for coupled component simula
tions is a complex, laborious task, requiring substantial experience and effort. to facilitate multicomponent aircraft engine
analysisthe CFD Research Corporation (CFDRC) is developing the VCE system. This system, which is part’sf MUkSxi
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cal Propulsion Simulation System (NPSS) program, can couple vairgiseering disciplines, such as CFD, structural analysis,
andthermal analysis.

Author

Aircraft Engines; Computational Fluid Dynamics; Air Flow; Thermal AnalysispRision; Softwae Developmentobls

19990018064Elektroniksystem- und Logistik G.m.b,HExperimental Aionics SystemsMunich, Germany
Crew Assistance for &actical Flight Missions in Simulator and Flight Trials
Schulte, Axel, Elektroniksystem- und Logistik G.m.b.H., Germany; Kloeckner, Wolfgang, Elektroniksystem- und Logistik
G.m.b.H.,Germany; Nov1998; 10p; In English; Also announced as 19990018045; CopyrigieW Avail: CASI; A02,Hard
copy; A03, Microfiche

This paper describes an approach to technical crew assistance for tactical low-level flight missions. The relevant tasks are
combinedunder the term mission management. In the first part afdh&ibution the chain of functions required for crew support
in tactical mission management tasks is briefly summarised. As the tactical mission management system is a major part of the Crew
AssistantMilitary Aircraft (CAMA), its integration into the context of a cognitive assistant system is the subject of the second
partof this paperThe modules of the tactical mission management system represent the methodological approaches and imple
mented functionef CAMA which are related to tactical operations. A selection of pure tactical mission management functions
andthefully integrated CAMA system recently underwent critical evaluation experimentation. Major parts of the tactical mission
managemergystem were tested in a flight trial campaign. CAMA wasoughly evaluated in a series of simulator flights with
operationapersonnel. The approach and relevant results for both activities are presented in the third part of. tRingdgper
the conclusions and a view of future prospects are presented for tactical mission management assistance and the related researt
andtechnology programmes. CAMA will prove the matuidfyits methods in forthcoming flight trials in which sensor integration
issueswill also be addressed.
Author
Flight Simulators; Flight Crews; Man Machine Systems; Human-Computer Interface; Decision Support Systems; Expert Sys-
tems;Pilot Support Systems; Flight Management Systems
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PHYSICS

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

19990017839ANSER Corp,. Arlington, VA USA
Aero-Optic and Aerothermal Performance of Externally Cooled Infrared Window at Hypersonic Flight Conditions
Sutton, George W., ANSER Corp., USA; Pond, John E., Analysis and Applications Associates, Inc., USA; Nov. 1998; 10p; In
English;Also announced as 19990017801; Copyrighiwad; Asail: CASI; A02, Hardcopy; A04, Microfiche

Theresults of aero-optics calculations and experiments are presented and compared, for a generic 3D shape of missile fore
cone with external optical window cooling. The flow field and turbulent flow over the window cause a line-of-sight error and
blurring of an image of an imaging optical sensor (I0S). A description afdhations and methodology are presented for predict
ing these dects. Both timeaverage and instantaneous blur circles are presented. The results compare favorably with experiments.
Author
Infrared Windows; Optical Measuring Instruments; Missiles; Aerodynamic Heating; Hypersonic Flight; Cooling; Turbulent
Flow

19990018027NASA Lewis Research Cenjetleveland, OH USA
Design Selection and Analysis of a Swept and Leaned Stator Concept
Envia, Edmane, NASA Lewis Research Centi8A; NallasamyM., NYMA, Inc., USA; Dec. 1998; 22p; In English
Contract(s)/Grant(s): FOP 538-03-1
ReportNo.(s): NASA/TM-1998-208662; NAS 1.15:208662; E383; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche

This report describes a theoretical design and analysis study of the benefits of vane sweep and lean for redwstatgrrotor
interaction tone noise. It is shown that the kinemagiationshipbetween the rotor wakes and stator vanes is the principal factor
in determining thechievablenoise reductions.ahe sweep and lean control rotor wake skewing as seen by the stator vanes and
hencenfluence thenumber of wake intersections per vane. An increase in the number of intersections reduces noise levels. Hence,
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to reduce rotostator noise, van sweep and lean must be chosen in such a way as to increasemsaksons per vane. A simple
designrule is thus proposed which requires a sweep configuration that puts the vane tip downstream of its root and a vane lean
thatis in the direction of the rotor rotation. A detailed comparison of the predictede@aslired noise reductions for a swept and
leanedstator is then carried out. Overall, these comparisons show that the predicted beadfiteptf and leaned stator are in
goodagreementgualitative as well as quantitative, with the measured reductions for the fan speeds relevant to noise certification
procedureFurthermore, the results also demonstrate the validity of design criterion and the theoretical tools used in this study
Author

Acoustics; Aezdynamic Noise; Rotors; Design Analysianes

19990018229Systemtechnik Nord G.m.b.H.and and Airborne Systems DiBremen, Germany
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This paper discusses tipgtential of acoustic sensors and arrays for non-cooperativegst tetection. Acoustic sensors,
i.e. microphones, are passive and make use of the sound emitted bgée ttaemselves. It is shown tlaa@bustic systems can
providevaluable information such as detection, tracking and classification ofgetgalhe paper mainly focuses on low flying
combathelicopters, because they ardidiflt to detect by other means. It turmist that Radar and acoustics are sensors with com
plementaryperformance.
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We revisit the classical Jones-Seebass-Gedarden theory of sonic boom minimization, noting that minimum achievable
sonichoom is related to the aircraftiveight divided by théhree-halves power of its lengthe\lthen summarize studies of sonic
boom acceptability and the effects of vibrational relaxation on very weak shock waves. This leads us to conclude that a small,
appropriatelydesigned, supersonic businesssjstinic boom may be nearly inaudible outdoors and hardly discernible indoors.
It is important to note at the outset that any improvement in the traditional parameters that govern the efficiency of the aircraft
thatresult in a reduction of the aircraftveight also provide, therepg reduction in sonic boom overpressure and impulse. Im
provementsn the lift-to-drag ratio, the thrust-to-weight ratio, the specific fuel consumption and the strudiciet@f can all
resultin sonic boom reductions for an aircraft with the same range. Convyerseddynamic changes that appear to reduce the
sonichoom butthat compromise any of these traditional figures of merit will probably increase the sonic boom. One of the primary
difficulties in this field has been knowing what is to be reduced or minimized in order to make the sonic boom acceptable. Here
we know much morg¢han we did twenty-five years ago. As it is experienced outdoors, the most annoying feature of the sonic boom
is the shock wave that giveise to the more descriptive appellation used in Europe, "sonic bang.” For small aircraft this may be
the principal parameter for sonic boom annoyancd@nhessindoors or outdoors. For lge aircraft, when the sonic boom is
experiencedndoors, another significant parameter is undoubtedly thgeirethe signature as a function of frequernpsrhaps
adequately characterized by the overpressure and the impulse of the signature. The impulse is the integral of the pressure witl
time over that period of time during which the pressure is positive. For commercial transport-size aircraft the impulse is also a
significantparameter in studies of structural disturbances due to, and the indoor loudness and annoyance from, sonic booms.
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The report describes work by MRL-PSU on developing an constructing a new actuator called PANEL based upon using
doubleamplification obtained from a system of orthogonal bimorph piezoelectric elements covered with an acoustic diaphragm
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configuredin a flextensional type manndrhe resultantANEL source after manigerations of analysis, development, construc

tion and testing was found to provide amplification ratios of around 250:1 and generate diaphragm vibratiohtlevelsler

of 500 microns (on resonance) and 200 microrfsrégbnance) over a frequency range of o to 1500He.corresponding sound
pressurdevels generated by th&REL source at im ranged from 80dB at 200Hz to 9@diB®ve 400Hz. These performance levels
wereconsidered high enough to enable tA&IBL source to be applied to a number of practical noise problems such as interior
noisein aircraft and cars as well as electrical transformer noise and jet engine inlet noise. For applications below 200Hz, where
the performance of theANEL falls off, a new pseudo-shear multi-layer actuattiizing folded multi-layer piezoelectric ele

ments was developed and tested. The new pseudo-shear actuator was found to have significantly enhanced very low frequenc:
performancéelow 200Hz. The report also describes the new active noise control approach based upon implementing an active-
skinwhich completely covers the structure conceigdAL-VPI. In the VAL part of the project, multipleANEL actuators were
integratednto a continuous skin system with independently controllable sections.
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The report describes work by MRL-PSU on developing an constructing a new actuator called PANEL based upon using
doubleamplification obtained from a system of orthogonal bimorph piezoelectric elements covered with an acoustic diaphragm
configuredin a flextensional type manndrthe resultantANEL source after maniferations of analysis, development, construc
tion and testing was found to provide amplification ratios of around 250:1 and generate diaphragm vibratiohtlevelsler
of 500 microns (on resonance) and 200 microrfsrésbnance) over a frequency range of o to 1500He.corresponding sound
pressurdevels generated by th&REL source at im ranged from 80dB at 200Hz to 9@diBve 400Hz. These performance levels
wereconsidered high enough to enable tA&IBL source to be applied to a number of practical noise problems such as interior
noisein aircraft and cars as well as electrical transformer noise and jet engine inlet noise. For applications below 200Hz, where
the performance of theANEL falls off, a new pseudo-shear multi-layer actuattiizing folded multi-layer piezoelectric ele
mentswas developed and tested. The new pseudo- shear actuator was found to have significantly enhanced very low frequency
performancébelow 200Hz. The report also describes the new active noise control approach based upon implementing an active-
skin which completely covers the structure conceillgd/AL- VPI. In the \AL part of the project, multiple ANEL actuators
were integrated into a continuous skin system with independently controllable sections.
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The report describes work by MRL-PSU on developing an constructing a new actuator called PANEL based upon using
doubleamplification obtained from a system of orthogonal bimorph piezoelectric elements covered with an acoustic diaphragm
configuredin a flextensional type manndrte resultantANEL source after manigerations of analysis, development, construc
tion and testing was found to provide amplification ratios of around 250:1 and generate diaphragm vibratiohtteelsler
of 500 microns (on resonance) and 200 microrfsrégbnance) over a frequency range of o to 1500He.corresponding sound
pressurdevels generated by th&REL source at im ranged from 80dB at 200Hz to 9@dBve 400Hz. These performance levels
wereconsidered high enough to enable tA&IPL source to be applied to a number of practical noise problems such as interior
noisein aircraft and cars as well as electrical transformer noise and jet engine inlet noise. For applications below 200Hz, where
the performance of theANEL falls off, a new pseudo-shear multi-layer actuattiizing folded multi-layer piezoelectric ele
mentswas developed and tested. The new pseudo- shear actuator was found to have significantly enhanced very low frequency
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performancéelow 200Hz. The report also describes the new active noise control approach based upon implementing an active-
skin which completely covers the structure conceiligd/AL- VPI. In the \AL part of the project, multipleANEL actuators

were integrated into a continuous skin system with independently controllable sections.

DTIC

Composite Structes; Aircraft Noise; Noise Reduction; Resonantguiencies; Active Cormi, Piezoelectricity

17
SOCIAL SCIENCES

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

19990018692Virginia Univ, School of Engineering and Applied ScienCharlottesville, YA USA
Timeliness and Pedictability in Real-Time Database Systemd-inal Report 1 Jul. 1994 - 30 Sep. 1998
Son, Sang H.; Oct. 1998; 12p; In English
Contract(s)/Grant(s): N00014-94-1-0660
Report No.(s): AD-A356510; UA/525491/CS99/101; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

The confluence of computers, communications, and databases is quickly creating a globally distributed database where many
applications require real time access to both temporally accurate and multimedia data. This is particularly true in military and
intelligenceapplications, but these required features are needed in many commercial applications as well. Major applications are
military command and control, avionics and weapon systemsnandoring and decision support systems. Those applications
haveat their core requirements for managing and analyzing massive amounts of data residing in many data repositories. Much
of this data has timing attributes such as a particular satellite image being valid for no more than 5 minutes. Audio, video and
imagesare key types of data which proviohereased value to applications, but also increased challenges. Driving such systems
aresignificant real time requirements for managing thoUSAsfdsbjects and tracking them by using a global, intelligent, and
responsivanultimedia database system. The objective of this project was to develop new database system technology for distrib
utedreal time systems and &valuate them in the experimental real time database servers. Our focus has been to discover a set
of design principles for buildindependable and responsive database systems for time critical applications and to develop algo
rithmsto improve timeliness and predictability of such systems.
DTIC
Data Bases; Data Management; Reah& Operation; Design Analysis; Time Dependence; Computers; Algorithiiostiés
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