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The NASA STI Program Office . . . in Profile

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

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

results of its research and development activities.

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

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

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

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

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

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

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

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

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

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

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

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

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

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



Introduction

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

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

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

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

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



SCAN Goes Electronic!

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

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

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

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

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

FREE ! ftp.sti.nasa.gov

gopher.sti.nasa.gov

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

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

Subscribe <desired list> <Your name>

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

Fax: (301) 621-0134

Write:  NASA 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 /Vehl

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

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



Table of Contents

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

01 Aeronautics 1

02 Aerodynamics 2

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

03 Air Transportation and Safety 6
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 8

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

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

06 Aircraft Instrumentation 16
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 16

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 17
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 19

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

10 Astronautics 21

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 23
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 24
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 26
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 28
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 29
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

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

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

18 Space Sciences 32
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General N.A.

Indexes

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

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



Document Availability

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

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

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

Eligibility and Registration for NASA STI Products and Services

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

E-mail:  help@sti.nasa.gov

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

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

Limited Reproducibility

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

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

NASA Patents and Patent Applications

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

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



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

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

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

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

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

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

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

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

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

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

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



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

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

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

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

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

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

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

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

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

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



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

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

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

Oak Ridge, TN 37830

European Space Agency—

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

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

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

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

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

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

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

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

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

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

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

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

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



NASA CASI Price Code Table

(Effective July 1, 1998)

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

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

Payment Options

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

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

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

Return Policy

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

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

Rev. 7/98



Federal Depository Library Program

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

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

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

Public Collection of NASA Documents

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

Submitting Documents

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

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

7121 Standard Drive

Hanover, MD 21076-1320.

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

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



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

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

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

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

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

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

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

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

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

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

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

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

Boulder, CO 80309-0184

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

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

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

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

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

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

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

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

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

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

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

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

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

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

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

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

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

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

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

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

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

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

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

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

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

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

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

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

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

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

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

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

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

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

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

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

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

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

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

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

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

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

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

NEBRASKA

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

Lincoln, NE 68588-0410

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

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

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

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

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

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

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

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

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

NEW YORK

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

Albany, NY 12230-0001

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

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL

Walter Royal Davis Library

CB 3912, Reference Dept.

Chapel Hill, NC 27514-8890

(919) 962-1151 Fax: (919) 962—-4451

NORTH DAKOTA

NORTH DAKOTA STATE UNIV. LIB.
Documents

P.O. Box 5599

Fargo, ND 58105-5599

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

UNIV. OF NORTH DAKOTA

Chester Fritz Library

University Station

P.O. Box 9000 — Centennial and
University Avenue

Grand Forks, ND 58202-9000

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

OHIO

STATE LIBRARY OF OHIO
Documents Dept.

65 South Front Street

Columbus, OH 43215-4163

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

OKLAHOMA

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

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

Fax: (405) 525-7804

OKLAHOMA STATE UNIV.

Edmon Low Library

Stillwater, OK 74078-0375

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

OREGON

PORTLAND STATE UNIV.

Branford P. Millar Library

934 Southwest Harrison

Portland, OR 97207-1151

(503) 725-4123 Fax: (503) 725-4524

PENNSYLVANIA

STATE LIBRARY OF PENN.

Govt. Publications Section

116 Walnut & Commonwealth Ave.
Harrisburg, PA 17105-1601

(717) 787-3752 Fax: (717) 783-2070

SOUTH CAROLINA
CLEMSON UNIV.

Robert Muldrow Cooper Library
Public Documents Unit

P.O. Box 343001

Clemson, SC 29634-3001

(803) 656-5174 Fax: (803) 656-3025

UNIV. OF SOUTH CAROLINA
Thomas Cooper Library

Green and Sumter Streets

Columbia, SC 29208

(803) 777-4841 Fax: (803) 777-9503

TENNESSEE

UNIV. OF MEMPHIS LIBRARIES
Govt. Publications Dept.

Memphis, TN 38152-0001

(901) 678-2206 Fax: (901) 678-2511

TEXAS

TEXAS STATE LIBRARY

United States Documents

P.O. Box 12927 — 1201 Brazos
Austin, TX 78701-0001

(512) 463-5455 Fax: (512) 463-5436

TEXAS TECH. UNIV. LIBRARIES
Documents Dept.

Lubbock, TX 79409-0002

(806) 742—2282 Fax: (806) 742-1920

UTAH

UTAH STATE UNIV.

Merrill Library Documents Dept.
Logan, UT 84322-3000

(801) 797—2678 Fax: (801) 797-2677

VIRGINIA

UNIV. OF VIRGINIA

Alderman Library

Govt. Documents

University Ave. & McCormick Rd.
Charlottesville, VA 22903-2498

(804) 824-3133 Fax: (804) 924-4337

WASHINGTON

WASHINGTON STATE LIBRARY
Govt. Publications

P.O. Box 42478

16th and Water Streets

Olympia, WA 98504-2478

(206) 753-4027 Fax: (206) 586-7575

WEST VIRGINIA

WEST VIRGINIA UNIV. LIBRARY
Govt. Documents Section

P.O. Box 6069 — 1549 University Ave.
Morgantown, WV 26506—-6069

(304) 293-3051 Fax: (304) 293-6638

WISCONSIN

ST. HIST. SOC. OF WISCONSIN
LIBRARY

Govt. Publication Section

816 State Street

Madison, WI 53706

(608) 264-6525 Fax: (608) 264-6520

MILWAUKEE PUBLIC LIBRARY
Documents Division

814 West Wisconsin Avenue
Milwaukee, W1 53233

(414) 286-3073 Fax: (414) 286-8074



OooooDogoodg

Typical Report Citation and Abstract

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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19980237782Air Force Research LgtMaterials and Manufacturing Directoratright-Patterson AFB, OH USA
Proceedingsof the 1997 USAF Aicraft Structural Integrity Pr ogram Conference, \6lume 2 Final Report 2-4 Dec.1997
WaggonerGary K.; Lincoln, John WRudd, Jamek.; Aug. 1998; 570p; In English; USAF Aircraft Structural Integrity Program
Conference24 Dec. 1997, San Antonio, TX, USA
Contract(s)/Grant(s): Proj. 4349
ReportNo.(s): AD-A353945; AFRL-ML-WP-TR-1998-4134-VOL-2; No Copyrightyall: CASI; A24, Hardcopy; A04, Micro
fiche

This report contains the proceedings of the 1997 USAF Structural Integrity Program Conference held at the Hyatt Regency
Hotelin San Antonio, &xas, from 24 December 1997. The conference, which was sponsored by the AeronauticalCRrstems
ter’'s Engineering Directorate and the Air Force Research LaboratsinX/ehicles and Materials and Manufacturing Director
ates, was hosted by the San Antonio Air Logistics Center Aircraft Directorate, Aircraft Structural Integrity Branch
(SA-ALC/LADD). This conference, as in previous years, was toefiermit experts in the field of structural integrity to communi
catewith each other and to exchange views on how to improve the structural integrity of military wesigons. Sessions were
primarily focused on analysis and testing, engine structural integttitictural materials and inspections, structural repai
forcemanagement. This yeas in previous years, our friends from outside the US borders provided the audience with outstanding
presentations on activities within their countries. It is anticipated this conference will include their contributions in the agenda
of future meetings.
DTIC
Confeences; Aicraft Structues; Systems Engineering; Aeautical Engineering

19980237783Air Force Research LgtMaterials and Manufacturing Directorat§right-Patterson AFB, OH USA
Proceedingsof the 1997 USAF Aicraft Structural Integrity Pr ogram Conference, volume 1, ASIPFinal Report 2-4 Dec.
1997
WaggonerGary K.; Lincoln, John WRudd, Jamek.; Aug. 1998; 568p; In English; USAF Aircraft Structural Integrity Program
Conference24 Dec. 1997, San Antonio, TX, USA; Sponsored by San Antonio Air Logistics Center, USA
Contract(s)/Grant(s): Proj. 4349
ReportNo.(s): AD-A353944; AFRL-ML-WP-TR-1998-4134-VOL-1; No Copyrightyal: CASI; A24, Hardcopy; A04, Micro
fiche

This report contains the proceedings of the 1997 USAF Structural Integrity Program Conference held at the Hyatt Regency
Hotelin San Antonio, &xas, from 24 December 1997. The conference, which was sponsored by the AeronauticalC®rstems
ter’s Engineering Directorate and the Air Force Research LaborstainX/ehicles and Materials and Manufacturing Director
ates, was hosted by the San Antonio Air Logistics Center Aircraft Directorate, Aircraft Structural Integrity Branch
(SA-ALC/LADD). This conference, as in previous years, was toefiermit experts in the field of structural integrity to communi
catewith each other and to exchange views on how to improve the structural integrity of military wesigons. Sessions were
primarily focused on analysis and testing, engine structural integttitictural materials and inspections, structural repad
forcemanagement. This yeas in previous years, our friends from outside the US borders provided the audience with outstanding
presentations on activities within their countries. It is anticipated this conference will include their contributions in the agenda
of future meetings.
DTIC
Confeences; Aicraft Structues; Systems Engineering; Composite Materials



02
AERODYNAMICS

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

19980237091NASA Langley Research Centétampton, YA USA
Free-Spinning-Tunnel Investigation of a 1/25-Scale Model of the ChanceouMght F8U-1P Airplane
Browman,James S., JINASA Langley Research Cent&ISA; Healy Frederick M., NASA Langley Research Cent¢8A; Sep.
25,1959; 20p; In English
Report No.(s): NASA-TM-SX-196; L-714; NASA-AD-3137; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

An investigation has been made in the Langley 20-foot free-spinning tunnel on a 1/28yseatic model to determine the
spinand recovery characteristics of the Chanoeg¥it F8U-1P airplane. Results indicated that the F8&ifj#ane would have
spin-recovercharacteristics similar to the XF8U-1 desigmadel of which was tested and the results of the tests reported in
NACA Research Memorandum SL56L31b. The results indicate that some modification in the design, or some special technique
for recovery, is required in order to insure satisfactory recovery from fully developed erect spins. The recommended recovery
techniquefor the F8U-IP will be full rudder reversal and movement of ailerons full with the spin (stick righgint apin) with
full deflection of the wing leading- edge flap. Inverted spins will bfecdlf to obtain and any inverted spin obtained should be
readilyterminated by full rudder reversal to oppose the yawing rotation and neutralization of the longitudinal and lateral controls.
In an emergency, the same size parachute recommended for the XFBU-1 airplane will be adequate for termination of the spin:
a stable parachute 17.7 feet in diameter (projected) with a drag coefficient of 1.14 (based on projectedatidnasi@nline
length of 36.5 feet.
Author
Aircraft Spin; Spin Dynamics; Wind Tunnel Tests; Scale Models; Flapping; Control Surfaces; Control Stability; Aerodynamic
Stalling; Maneuvers

19980237127ESDU International LtdLondon, UK
VGK Method for T wo-Dimensional Aeofoil Sections, Part 3, Estimation of Separation Boundary in fensonic Flow
Oct. 1997; 24p; In English; Included in theamsonic Aerodynamics Sub-series
ReportNo.(s): ESDU-97030/PT3; No Copyrightyail: Issuing Activity (ESDUInternational, 27 Corsham St., London, N1 6UA,
England),Hardcopy, Microfiche

ESDU 97030 describes the use of VGK, which applies only when the boundary layer is attached, to estimate a separation
boundaryjn terms of lift coeficient and Mach numbeusing the method of ESDU 81020 which essentially relies on calibrating
VGK against experimental data. There the boundary is defined as corresponding to conditions on the upper surface of the aerofoil
for which the shock strengtind the adverse pressure gradient afficgrftly severe for the trailing-edge pressure fioieint,
relative to its trend with increasing lift coefficient or Mach number in attached flow, to have decreased by 0.05. ESDU 81020
derivestwo criteria, either of which has to be met for a point to lie on that separation bouDdargriterion relates to conditions
justahead of an upper surface shock wave and one to conditions in thesuifpee flow near the trailing edge. The estimation
of such a point requires a number of VGK runs, the first being made for conditions where there are significamfonaoth
criteria. Successive runs are then made at increasing angle of attack until one criterion is close to zero for two successive runs
(requiredto ensure VGK convgence). A FORRAN program is provided to manage those calculations and provide a record of
theflow conditions and criteria mgins. Results from example calculations for two aerofoils are given and the estimated separa
tion data fall within the limits of accuracy suggested in ESDU 81020.
Author
PredictionAnalysis €chniques; Wo DimensionaBodies; Computation; Estimating; ApplicationsoBrams (Computers); Air
foil Profiles; Aendynamic Coefficients

19980237128ESDU International LtdLondon, UK
Effect of Trailing-Edge Flap Deployment on Arerage Downwash at the ailplane at Low Speeds
Sep. 1997; 94p; In English; Included in the Aerodynamics Sub-series
Report No.(s): ESDU-97021; No Copyright; Avail: Issuing Activity (ESDU International, 27 Corsham St., London, N1 6UA,
England),Hardcopy, Microfiche

ESDU97021 provides graphical semi-empirical method based on a correlation of calculations made using a trailing horse
shoe-vortexnodel to represent a straight-tapered wing with plain flaps over a range of wing sweeps, taper and aspect ratios, flap
chordsand spans, tailplane locations and Mach numbers. It was found tliatéheould be represented by taking values for a
datumgeometry and Mach number and applying correction factors for departures from that condition. Prégittiemsethod



werethen compared with wind-tunnel data drawn from the literature and a further factor was found to be required depending on
whether the tailplane was mounted on the body or on the fin. No effects due to flap type were found and the effect of a central
flap cut out is accounted for in the lift cdiefent used in the method which is that due to flap deploynf@mtwings that are not
straight-taperethe equivalent wing concept of ESDU 76003 may be used. The method applies to fully-attached flow with linear
aerodynamicharacteristics (an angle attack range from -3 to 12 degrees is suggested). Overall, the mean downwash angle is
predictedto within 15 per cent as shown by a sketch comparing predictions with experimental results. A fully-worked example
illustratesthe use of the method. ESDU 80020 provides a prediction method for the case with flaps undeployed.

Author

Flapping; Deployment; Downwashrdiling Edge Flaps; Low Speed; Graeff CalculusgBiction Analysis 8chniques

19980237129ESDU International LtdLondon, UK
Slope of Aepfoil Lift Curve for Subsonic Two-Dimensional Flow
Sep. 1997; 21p; In English; Supersedes ESDU-Ae@t\W1.05. Included in the Aerodynamics Sub-series
ReportNo.(s): ESDU-97020; ESDU-Aero-04.01.05; No Copyrightvail: Issuing Activity (ESDU International, 27 Corsham
St.,London, N1 6UA, England), HardcagWicrofiche

ESDU97020 gives a method for predicting the linear viscous lift-curve slope of symmetric and cambered aerofoils in subcriti
cal compressible flowThe VGK program (see ESDU 96028 and 962e Tansonic Aerodynamics Sub-series) was applied
to a range of NACA aerofoils and also to aerofoils with complex camber lines to derive graphs of a reduction factor to be applied
to the inviscid lift-curve slope from ESDU 76024. Investigation of tiieceébf aerofoil geometry on lift-curve slope showed that
geometryeffects on the reduction factoould be adequately characterized by the use of an equivalent trailing-edge angle based
onthickness at 0.9 and 0.99 of chord for dyenmetric aerofoils, with the additional requirement of a trailing-edge upper surface
anglebased on ordinates at the same positions for the camdien@dils. The method also requires the assumption of transition
positionson the upper and lower surfaces, and the Reynolds and Mach numbers. It applies for fully-attactiad, layers but
becomeaunreliable if lift-curve slope is strongly dependent on transition movement with angle of attack. It predicts the reduction
factorto within 0.005. A fully worked example illustrates the use of the method and the aerofoils used in its derivation are listed.
Author
Subsonid-low; Two Dimensional Flow; Slopes; Airfoils; Btedues; Pedictions; Boundary Layers

19980237132ESDU International LtdLondon, UK
Guide to Wing Aerodynamic Design
Aug. 1997; 65p; In English; Included in theafisonic Aerodynamics Sub-series
Report No.(s): ESDU-97017; No Copyright; Avail: Issuing Activity (ESDU International, 27 Corsham St., London, N1 6UA,
England),Hardcopy, Microfiche

ESDU97017 describes the aerodynamic design of swept wings intended primarily for transonic flow; it is concerned with
theapplication of Computational Fluid Dynamics (CFD) but not with the choice of particular software. The process is applicable
to all wings butis described in terms of conventional trapezoidal planforms. The various steps in the design process are considered
in turn as they woulde in a real design study starts with consideration of the definition of aerofoil shape, discusses the desired
featuresof the two- and three-dimensional pressure distributions, and explains the benefits of working with surface curvature dis
tribution. The need to maintain a smooth profile for CFD work is emphasised. Application of inverse and optimum design tech
niguesis briefly considered and the implications of viscodsa$ arantroduced. Structural and geometric aspects in determining
the jig and flying shapes of the wing are discussed. The modification of the wing design to account for interference due to the
effectsof fuselage, tip tanks or stores and pylons are discussed and the changes to the pressure distribution illusipattt. The
cation and use of wind-tunnel models and tests are discussed. The use of flow control devices such as stall stripsyéetees and
generatorss explained with a brief consideration of their advantages and limitatisostables set out a step-by-step guide to
thedesign process and the one-dimensional isentropic flow relations are listed.
Author
Aerodynamics; Aircraft Design; Swept Wings; Transonic Flow; Fuselages; Optimization; Viscous Flow; Procedures; Design
Analysis

19980237133ESDU International LtdLondon, UK

Estimation of Airframe Drag by Summation of Components: Principles and Examples

Sep. 1997; 35p; In English; Included in the Aircraft Performance Sub-series

Report No.(s): ESDU-97016; No Copyright; Avail: Issuing Activity (ESDU International, 27 Corsham St., London, N1 6UA,
England),Hardcopy, Microfiche



ESDU97016 summarises several degimation methods as illustrative examples of the range of techniques and the levels
of sophistication that exist. The methods rely on the summation of contributions due to particular airframe components or flow
mechanismsThe discussion includes consideratiordafum conditions, the use of simple sweep rules and strip theory in calculat
ing wing profile drag, a brief consideration of excrescence, interfe@mt@ropulsion systems contributions, and the treatment
of trailing vortex, wave and longitudinal trim drag. Those contributions that should, jdeatignsidered are itemised in a Refer
enceScheme that sets the format and notation for a grotabtes that provide the illustrative examples. These examples range
from the relatively simple to those that require at least some usage of Computational Fluid Dyeemigsies. A table lists all
ESDUdocuments that can be used to estimate the drag components. ESDU 81026 considers the representation of airframe dral
for performance calculations and gives detailed examples of individual aircraft drag characteristics.

Author
Estimating; Airframes; Aedynamic Drag; Pocedues; Drag Measwement; Computational Fluid Dynamics

19980237135NASA Langley Research Centétampton, YA USA
Recent Dynamic Measuements and Considerations for Aesdynamic Modeling of Fighter Airplane Configurations
BrandonJay M., NASA Langley Research Centd6SA; FosterJohnV., NASA Langley Research Cent&ISA; 1998; 17p; In
English; Atmospheric Flight Mechanics, 10-12 Aug. 1998, Boston, MA, USA; Sponsored by American Inst. of Aeronautics and
AstronauticsUSA
Report No.(s): AIAA Paper 98-4447; Copyrightyal: Issuing Activity Hardcopy, Microfiche

As airplane designs have trended toward the expansion of flight envelopes into the high angle of attack and higitengular
regimes, concerns regarding modeling the complex unsteady aerodynamics for simulation have arisen. Mosodelirent
methodsstill rely on traditional body axis dampimgeficients that are measured using techniques which were intended for rela
tively benign flight conditions. This paper presents recent wind tunnel results obtained, dgerantglitude pitch, roll angaw
testing of several fighter airplane configurations. A review of the similitude requirements for applying sub-scale test results to
full-scaleconditions is presenteBata is then shown to be a strong function of Strouhal number - both the traditional damping
terms,but also the associated static stability terms. Additionlalilye efects of sideslip are seen in the damping parameter that
shouldbe included in simulation math models. Finadly example of the inclusion of frequencieets on the data in a simulation
is shown.
Author
Aerodynamic Characteristics; Aerospace Engineering; Aerospace Systems; Mathematical Models; Flight Envelopes; Fighter
Aircraft; Angle of Attack; Angularélocity

19980237137NASA Langley Research Centétampton, YA USA
A Piloted Simulation Study of Wake Turbulence on Final Approach
Stewart,Eric C., NASA Langley Research CentdSA; 1998; 16p; In English; Atmospheric Flight Mechanics, 10-12 Aug. 1998,
Boston,MA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AIAA Paper 98-4339; Copyrightyall: Issuing Activity Hardcopy, Microfiche

A piloted simulation study has been conducted in a reseanthator to provide a means to estimate tfieces of diferent
levelsof wake turbulence on final approach. A worst-case methodology was used to ensure conservative estimates. Fourteen air
line pilots voluntarily participated in the study and flew almost 1000 approaches. The pilots rated the subjective severity of the
disturbancesising a speciahting scale developed for this stu&gveral objective measures of the airplane/pilot response to the
simulatedwake turbulence were also made. All the data showed@ &mount of variation between pilots and to a lesser extent
for a given pilot. Therefore, the dateere presented at 50, 70, 90 percentile levels as a function of vortex strength. The data allow
estimate®f the vortex strength for a given subjective or objective response and vice versa. The results of this study appear to be
moreconservative than the results of previous studies.
Author
Airline Operations; Trbulence; Vikes; Vdrtices; Air Taffic; Air Transportation

19980237252Minnesota Uniy Dept. of Aerospace Engineering and Mecharitianeapolis, MN USA
Parallel Three-Dimensional Computation of Fluid Dynamics and Fluid-Structure Interactions of Ram-Air Parachutes
Final Report
Tezduyar, a@yfun E., Minnesota UnivUSA; Sep. 17, 1998; 28p; In English
Contract(s)/Grant(s): NAG9-919; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche
Thisis a final report as far as our work at University of Minnesota is concerned. The report describes our research progress
andaccomplishments in development of high performance computing methods and tools for 3D finite element computation of



aerodynamicharacteristics and fluid-structure interactions (FSI) arising in airdrop systems, namely ram-air parachutes and round
parachutesThis class of simulations involves complex geometries, flexible structural components, defarishidgmains, and
unsteady flow patterns. The key components of our simulation toolkit are a stabilized finite element flova swimknear struc

tural dynamics solveran automatic mesh moving scheme, and an interface between the fluid and structural solvéssall of
havebeen developed within a parallel message-passing paradigm.

Author

DynamicStructural Analysis; A@dynamic Characteristics; Fluid Dynamics; Structural Design; Unsteady Flow; Parachutes;
ComputationaFluid Dynamics

19980237325ESDU International LtdLondon, UK
Fuselage Interfeence Effects on Flap Characteristics
Mar. 1997; 9p; In English; Supersedes in part ESDU-75013. Included in the Aerodynamics Sub-series
Report No.(s): ESDU-97003; ESDU-75013; No Copyright; Avail: Issuing Activity (ESDU International, 27 Corsham Street,
London,N1 6UA, England), HardcopMlicrofiche

ESDU 97003 provides an empirical method to allow for the fuselage interference effects on the lift, pitching moment and
dragcoeficient increments predicted for the isolated wing due to deflection of part-span trailing-edge flaps witlcaentral
correspondingdo the fuselage width. The methods in the Sub-series for estimatingrihosments give predictions for full-span
flapsthat are then factored to account for flaps that do not extend from thetgdentreline. Those factors, whichfelifwith
flap type, depend primarily on the inboard and outboard limits of the flap panel and, to a lesser extent, on the wing geometry or
spanwisdoading. to account for fuselage interference, the flap is extended inboard by a fictitious amount and the part-span factors
areevaluatedor the new spanwise extent. There was considerable scatter in the data but definite trends were exhibited with varia
tion of wing height. The interferencefefts were predicted to within 0.04 for lift and pitching momentfaefts, and within
0.005for drag codficient. The method applies for flapisat, when deflected, fit closely to the fuselage sides. If the minimum gap
betweerthe deflected flap and the fuselage exceeds 5 per cent of the wing semi-span, interference will be negligible.
Author
Numerical Analysis; Fuselagestailing Edge Flaps; Pitching Moments; Astynamic Drag

19980237530Geogia Inst. of Bch, School of Aerospace Engineerjiglanta, GA USA
Low Speed Aepndynamics of the X-38 CR Final Report May 1997 - Apr1998
KomerathN. M., Geogia Inst. of Bch., USA,; Funk, R., Gegia Inst. of Bch., USA; Ames, R. G., Gapa Inst. of Bch., USA;
MahalingamR., Geogia Inst. of Bch., USA; Matos, C., Gegia Inst. of Bch., USA; Jun. 1998; 16p; In English
Contract(s)/Grant(s): NAG9-927
ReportNo.(s): NASA/CR-1998-208344; NAS 1.26:208344; BER-EAG-98-03; E16-N63; No Copyright,vail: CASI; A03,
Hardcopy;A01, Microfiche

This project was performed in support of the engineering development of the NASA X-38 Crew Rdticta $ystem. \id
tunnelexperiments were used to visualize various aerodynamic phenomena encounterdckréy Return ¥hicle (CR/) dur-
ing the final stages of descent and landing. Scale models of MevE€fR used to visualize vortex structures above and below
thevehicle, and in its wake, and to quantify their trajectories. Theetedf flaperon deflection on these structures was studied.
Thestructure and dynamics of the ¥R wake during the dragarachute deployment stage were measured. Regions of high vort
icity were identified using surveys conducted in several plasieg a vortex metePeriodic shedding of the vortex sheets from
thesides of the CRwas observed using laser sheet videography as ther€Rhed high anglesf attack during the quasi-steady
pitch-upprior to parafoil deployment. Using spectral analysis of hot-film anemometer data, the Strouhal number of these wake
fluctuationswas found to be 0.14 based on the model span. Phenomena encountered in flight tgsaiddoihgperation were
capturedn scale-model tests, and a video photogramntetiynique was implemented to obtain parafoil surface shapes during
flight in the tunnel. Forces on the parafoil were resolved using tension gaigekvidual lines. The temporal evolution of the
phenomenowf leading edge collapse was captured. Laser velocimetry was used to demonstrate measurement of the porosity of
the parafoil surface. From these measurements, sepleyalcal explanations have been developed for phenomena observed at
variousstages of the X-38 development program. Quantitative measurement capabilities have also been demonstrated for contin
uedrefinement of the aerodynamic technologies employed in the X-38 project.
Derived from text
AerodynamidCharacteristics; Wid Tunnel Bsts; Stouhal Number; Wfrtices; X-38 Cew Return ®hicle; Aicraft Wakes; drtex
SheddingParafoils; Flow \sualization



19980237568Lockheed Martin actical Aircraft Systemd~ort Worth, TX USA
Analysis of Limit Cycle Oscillation/Transonic High Alpha Flow Visualization, Part 1, DiscussionFinal Report Oct. 1994
- Oct. 1997
CunninghamAtlee M., Jr, Lockheed Martin dctical Aircraft Systems, USA; Geurts, Evert G., Lockheed Masditidal Aircraft
SystemslJSA,; Jan. 1998; 90p; In English
Contract(s)/Grant(s): F49620-94-C-0093; AF Proj. 2401
Report No.(s): AD-A353044; AFRLA-WP-TR-1998-3003; No Copyright;vail: CASI; A05, Hardcopy; A01, Microfiche

A flow visualization test was conducted with the simple straked wing in August, 1996 (at the National Aerospace Laboratory
NLR, The Netherlands), for the purpose of obtaining flow visualization data to complement the pressure and force data-base gener
atedin earlier tests of the same configuration. This test was conducted in two parts to examine the flow field characteristics: (1)
at high alpha conditions that involve vortices, shocks, and separated flows, and (2) at low alpha conditions typical of transonic
LCO flows with and without tip stores. Laser light sheet/water vapor techniques were used to illuminate the flows, and video
recordingwas used to obtain the data. Both low and high speed video cameras weoeaxsedine spanwise and streamwise
lasersheet positiondn addition, under NLR funding, some preliminary particle image velocimetry (PIV) data were obtained at
M= 0.225 and 0.6as well as some pulsed laser flow visualization (9 nano-sec pulse) at M=0.9. Correlation was performed between
theflow visualization data from this test and the pressure/force data obtained in 1992 on the same configuration.
DTIC
Flow Msualization; Tansonic Flow; Oscillations; Performancedts; Data Acquisition

19980237872Air Force Flight Bst CenterEdwards AFB, CA USA
A Limited Evaluation of the Have Derivatives Process to Reduce Aircraft Stability Derivative Estimate Errors Caused
by Turbulence (HAVE DERIVATIVES) Final Report 15 Sep - 7 Oct. 1997
Hoffman, Lawrence M.; Hagan, Joel Jerkug, Cornelis A.; Eshel, guy; LEbraliAubert; May 1998; 96p; In English
Report No.(s): AD-A354309; AFFTC-TR-97-45; No Copyrightafl: CASI; A05, Hardcopy; A01, Microfiche

This report presents thesults of a limited evaluation of the MB DERIVATIVES data reduction process in reducing air
craft stability derivative estimate errors caused by turbulence. The evaluation consisted of 11 sorties totaling 15.2 flight hours.
The sorties were flown at the Air Force FliglesT CenterEdwards AFB, California, in a production-representative Block 15
F-16Baircraft. The three specific objectives for this project were to establish a basis data set of results againstonicire¢o
theresultsof the subsequent tests; compare stability derivative estimate results found usiny EhBHRIVATIVES process
with Personal Computer Parameter Identification (PCPID), on calm air data, to the basis data set results estabjesttaet in
1; and compare stability derivative estimate results found using PCPID alone andMBDIERIVATIVES process with PCPID,
onturbulent air data, to the basis data set results established in objective 1, and to each other
DTIC
Aircraft Stability; Turbulence; Eror Analysis; Data Reduction; Stability Derivatives; FliglesTs

03
AIR TRANSPORTATION AND SAFETY

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

19980237029NASA Ames Research Centéoffett Field, CA USA
Human Factors Assessment: The Passive Final Approach Spacingol (pFAST) Operational Evaluation
Lee,Katharine K., NASA Ames Research Centé¢BA; Sanford, Beverly D., Sterling Software, Inc., USA; Oct. 1998; 44p; In
English
Contract(s)/Grant(sSRTOP 538-18-24
Report No.(s): NASA/TM-1998-208750; NAS 1.15:208750; A-9900077; No Copyright; Avail: CASI; A03, Hardcopy; AO1,
Microfiche

Automationto assist air trdit controllers in the current terminal and en route aif tcagénvironments is being developed
at Ames Research Center in conjunction with the Fedetiatién Administration. This automation, known collectively as the
Center-TRACONAutomation System (GAS), provides decision- making assistance to aifitrabntrollers through computer
generatecdvisories. One of the @B tools developed specifically to assist terminal aietrafic controllers is the Passive Final
ApproachSpacing dol (pFAST). An operational evaluation of RET was conducted at the Dallas/Ftoiti, Texas, Erminal
RadarApproach Control (TRACON) facilitytHuman factors data collected during the test describe the impact of the automation
upon the air trdic controllerin terms of perceived workload and acceptance. Results showed that controller self-reported work



loadwas not significantly increased or reduced by th&SFautomation; rathecontrollers reported that the levels of workload
remainedprimarily the same. Controller coordination and communication data were analyzed, and signiferamcei in the

nature of controller coordination were found. Controller acceptance ratings indicated that PFAST was acceptable. This report
describeshe human factors data and results from the 1996 Operational Field Evaluation of PES3ive F

Author

Air Traffic Contollers (Personnel); Human Factors Engineering; Radar Apph Contol; Workloads (Psychophysiology)

19980237722Naval War Coll, Newport, Rl USA
Civil Reserve Air Fleet Stage IlI: Viability and Implications Final Report
Graper Mark W; Jun. 19, 1998; 31p; In English
Report No.(s): AD-A351755; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

The Civil Reserve Air Fleet (CRAF) is a vital component of the nasiatrategic airlift capabilityStage Il is the most aggres
sive CRAF activation level, contributing heavily to wartime lift needs but also withdrawing the greatest amount of capacity from
commercial service. This paper explores the thesis that Stage Il is not a viable policy option, and examines the impact such a
conclusionwould have on our two major theater war (MTW) strat&gction One analyzes the viability of activating Stage 11l
with respect to feasibility ("Could it be done?”) and acceptabilitytilif it be done?”). @ assess the economic and political costs
of activation, this section focuses on how much residual air carrier capacity would be left in the private sector after Stage Il activa
tion and mobilization of aircrews with reserve component obligations. SestioreXamines the f&ct the absence of Stage IlI
would have on our two MTWétrategy Finally, Section Three puts forth conclusions and makes recommendations to improve the
realismof the assumptions that underlie US contingency and airlift modernization plans. The paper concludes that the economic
andpolitical costs of implementing Stage 11l make the assumption of activation an unsound besmifgency planning. Also,
the absence of Stage Il lift capacity would seriously degrade our two Btiadégyelevating risk in the halting phase of the
secondMITW and ceding operational initiative to the enemy for a longer period. Recommendations include a call for airline indus
try executivesand senior governmentfiafials to reduce Stage 1l to a level that could be reliably activated in time of crisis. On
the basis of this nemsmaller Stage IlIl, contingency and airlift modernization plans merit revision.
DTIC
Air Transportation; Vability; Civil Aviation

19980237775Natal Univ, Dept. of Mechanical EngineerinBurban, South Africa
Proceedings Second International Confence
Adall, S., Editor Natal Univ, South Africa; MorozoME. V., Editor, Natal Univ, South Africa; ¥rijenko, V E., Editor Natal Univ,
SouthAfrica; Jun. 1998; 570p; In English; Composite Science authfiology 9-11 Jun. 1998, Durban, South Africa
Contract(s)/Grant(s): N68171-98-M-5331
Report No.(s): AD-A353971; No CopyrightyAil: CASI; A24, Hardcopy; A04, Microfiche

The design and development of supersonic/hypersonic flight vehicles, of Future reusable space transportation systems,
launchvehicles and of advanced propulsion systems constitute challanging issues for the aeronautical engineers and the researcl
workersinsolved in these problems. It is a well-known fact that during their fligbsions, the structure of flight vehicles has
to with stand severe aerodynamic, aeroacoustic and thermomechanical loads. The temperatures involved are likely to range from
theextreme lows of cryogenic fuels and radiatiospace, to the highs associated with aerodynamic heating, heat from propulsion
unit and radiation from the sun. In spite of the increased flexibility which is likely to characterize the structure of these flight
vehicles, they have to be able to fulfill a multitude of missions in complex environmental conditions and feature an expanded
operationaknvelope. The same is valid with the reusable space vehicles, which, for evident reasons, require a prolongation of
their operational life, without impairing upon the security of flight.
DTIC
Supersonic Flight; Hypersonic Flow; Design Analysis; Product Development; Propulsion System Performance; Conferences;
ReusableSpacecraft

19980237886Air Force Inst. of &ch, School of Logistics and Acquisition Managemeéftight-Patterson AFB, OH USA
Air Refueling Operations in the North Pacific: Is There a More Efficient Method?
Rauenhorst, Michael J.; Jun. 1998; 134p; In English
Report No.(s): AD-A354268; AFIT/GMO/LAS/98J-15; No Copyrightjail: CASI; A07, Hardcopy; A02, Microfiche
The 1997 Air Force Long Range Plan states the Air Force will continue to rely on the Air Reserve Component (ARC) in an
integratedTotal Force. Driven by the desire to maximizfiogéncy and operational fefctiveness within allocated resources, the
Air Force will continue to look for new opportunities, to include examining ARC involvement in new mission areas ane optimiz



ing the reverse associate unit. The best location to attempt either a KC-135 reverse associateamitrad@ional Air National
GuardKC-135 squadromight be in the North Pacific Theat&oth options would help reduce the operations tempo of KC-135
squadrons, might help with aircrew retention, and would increase the reliability andedsteziess of air refueling operations

in the North Pacific. This paper performsast benefit analysis on several proposals to satisfy the air refueling requirements in
the North Pacific in a more cosfficient manner than todaycurrent operations. Results of this study reflect an overall cest sav
ingsand more dicient use of air refueling resources with an increase in the number of KC-235igaed to or associated with

the 168th Air Refueling Whg. This paper examined several basing options and the associated costs and benefits.

DTIC
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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.

19980237248NASA Goddard Space Flight Cent&reenbelt, MD USA
Spaceborne GPS Curent Status and Futue Visions
Bauer,Frank H., NASA Goddard Space Flight Cent¢®A; Hartman, Kate, NASA Goddard Space Flight Cetd&A,; Lightsey
E. Glenn, NASA Goddard Space Flight CentéBA; 1998; 13p; In English; Aerospace, 21-28 M&98; Sponsored by Institute
of Electrical and Electronics Engineers, USA; No CopyrighgiA CASI; A03, Hardcopy; A01, Microfiche

The Global Positioning System (GP$lgveloped by the Department of Defense, is quickly revolutionizing the architecture
of future spacecraft and spacecraft systems. Significant savings in spacecraft life cycle cost, mnglawenass can be realized
by exploiting Global Positioning System (GPS) technology in spaceborne vehicles. These savings are realized because GPS i
a systems sensor-it combines the ability to sense space vehicle trajectory, attitude, time, and relative ranging between vehicles
into one package. As a result, a reduced spacecraft sensor complement can be employed on spacecraft and significant reductior
in space vehicle operations cost can be realized through enhanced on- board adtbisopayper provides an overview of the
currentstatus okpaceborne GPS, a description of spaceborne GPS receivers available now and in the near future, a description
of the 1997-1999 GPS flight experiments and the spaceborne GPS wsioni for the future.
Author
Spacecraft Instruments; Global Positioning System; Autonomy; Space Flight

19980237445Maritime Administration Office of Labor Traning and SafefyVashington, DC USA
Vessel Piloting Cooperative Rsgram’s Portable Electionic Piloting Aid Project. Summary Report Final Report
Kirby, V., Maritime Administration, USA; Aprl998; 153p; In English
Report No.(s): PB98-177934; MA-RD-250-98000; No Copyrigh&aiA CASI; A08, Hardcopy; A02, Microfiche

This report describes the activity and findings of tless£l Piloting CooperativeEvaluation Project of Portakiidectronic
Piloting Aid (PEFA) systems for ship pilots.eEhnologicablevelopments in the field of navigational technology, including elec
tronic charting and Differential Global Positioning Systems (DGPS), have made possible the manufacture of highly accurate,
carry-aboardavigational computers designed specifically for use by ship pilots. Over a two year period, the Piloting Coopera
tive’s forum, the AR\ Navigation and &chnology Committee, with the assistance of thip&/National Tansportation Systems
Centerand the US Maritime Administration, conducted a multi-step project designed to investigate this technology and its utility
for the practice of pilotingThe study team: solicited participation from all known and interested Riaidufacturers; encouraged
the development of prototype units for a set of test ports throughout the country; monitored the implementatinostptbmis
ing systems in the test ports; and conducted trials and evaluation of the equipment through survey and personal assessment b
working pilots.
NTIS
Ships; Computers; Navigation Aids; Pilots (Personnel)

19980237455NASA Goddard Space Flight Cent&reenbelt, MD USA

Vector Observation-Aided/Attitude-Rate Estimation Using Global Positioning System Signals

Oshmanyaakoy National Academy of Sciences - National Research Council, USA; MaFklegndis, NASA Goddard Space
Flight Center USA; IEEE Journal of Aerospace and Electronic Systems; 1997; 34p; In English; No CopwahtCASI; A03,
Hardcopy;A01, Microfiche



A sequential filtering algorithm is presented for attitude and attitude-rate estimation from Global Positioning System (GPS)
differential carrier phase measurements. A third-graenimal-parameter method for solving the attitude matrix kinematic-equa
tion is used to parameterize the filter's state, which renders the resulting estimator computationally efficient. Borrowing from
trackingtheory concepts, the angular acceleration is modeled as an exponentially autocorrelated stochastic process, thus avoiding
theuse of the uncertain spacecraft dynamic model. The new formulation facilitates the use of aiding vector observatiens in a uni
fied filtering algorithm, which can enhance the metkadbustness and accurablumerical examples are used to demonstrate
the performance of the method.
Author
DynamicModels; Global Positioning System; Kinemdfiguations; Parameterization; Robustness (Mathematics); Spacecraft
Models; Statistical Analysis

19980237474Colorado Uniy, Colorado Springs, CO USA
Integration of the Global Positioning System with an Inertial Navigation System
Marvel, Derek, Colorado UnivUSA; May 11, 1998; 37p; In English
Report No.(s): AD-A353069; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Navigation is the determination of the position and velocity of a moving vehicle. Navigation systems used to measure this
state vector can be one of two types, either positioning or dead-reckoning. Positioning systems, such as the Global Positioning
System(GPS) measure the state vector without regard to the path traveled by the vehicle in the past. On the other hand, dead-reck
oning navigation systems, such as the Inertial Navigation System (INS) determine the state vector from a continuous series of
measurementlative toan initial position. by integrating the unique and complementary characteristics of each system into one
integratedNS/GPS system, accuracies as well as additional benafitee achieved even though unattainable by either system
independentlyThe optimal method of integrating these two systems is through the use of a Kalmarhittenathematical teeh
niqueis used for computing the best estimate of the state of a process which varies with time. Approaches to this filtering can either
be centralized in a main filter or federated, where filtering is done at individual sensors. This theory can then be applied to real
world scenarios, whether it be an aircraft during flight, an aircraft during precision approach landings, or the failure detection and
isolationof a GPS signal.
DTIC
Global Positioning System; Inertial Navigation; Detection; Navigation

19980237542Scripps Institution of Oceanographystitute of Geophysics and Planetary PhydiesJolla, CA USA
Permanent GPS Geodetic Array in Southern California Final Report
Green,Cecil H., Scripps Institution of OceanograptygA; Green, Ida M., Scripps Institution of Oceanograpt§A; 1998; 7p;
In English
Contract(s)/Grant(s): NAG5-1917; No Copyrightial: CASI; A02, Hardcopy; A01, Microfiche

The southern California Permanent GPS Geodetic Array (PGGA) was established in the spring of 1990 to evaluate continuous
Global Positioning System (GPS) measurements as a new too] for monitoring crustal deformation. Southern California is an ideal
locationbecause of the relatively high rate of tectonic deformation, the high probability of intense seitmaidityg history of
conventional and space geodetic measurements, and the availability of a well developed infrastructure to support continuous
operationsWithin several monthef the start of regular operations, the PGGA recordefidlt coseismic displacements induced
by the June 28, 1992 (M(sub w)=7.3), Landers earthquake, the largest magnitude earthquake in California in the past 40 years
andthe first one to be recorded by a continuous GPS.abmaly nineteen months latem 17January 1994, the PGGA recorded
coseismidisplacements for th&trongest earthquake to strike the Los Angeles basin in two decades, the (M(sub €)=6.7) North
ridge earthquake. At the time of the Landeesthquake, only seven continuous GPS sites were operating in southern California;
by the beginning of 1994, three more sites had been added to the array. However, only a pair of sites were situated in the Los
Angeleshasin.The destruction caused by the Northridge earthquake spurred a fourfold increase in the number of continuous GPS
sites in southern California within 2 years of this event. The PGGA is now the regional component of the Southern California
Integrated GPS Network (SCIGN), a major ongoing densification of continuous GPS sites, with a concentration in the Los
Angeles metropolitan region. Continuous GPS provides temporally dense measurements of surface displacements induced by
crustal deformation processes including interseismic, coseismic, postseismic, and aseismic deformation and the potential for
detectinganomalous events such as preseismic deformation and interseismic strain variations. Although strain metachyield
highershort-term resolution to a period of about 1 yaaingle continuous GPS site is significantly less expensive than a single
strainmeter and probably has better long-term stability beyond a 1-year period. Compared to less frequent field measurements,



continuousGPS provides the means to better characterize the errors in GPS position measurements andttieneloye realis
tic estimates of derived parameters such as site velocities.

Derived from text
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19980237566NASA Goddard Space Flight Cent&reenbelt, MD USA
A Novel Sensor for Attitude Determination Using Global Positioning System Signals
CrassidisJohn L., Catholic Univof America, USA; Quinn, David A., NASA Goddard Space Flight Cet8A; Markley F
Landis,NASA GoddardSpace Flight Centetd SA; McCullough, Jon D., NASA Goddard Space Flight Cetd&A; 1998; 27p;
In English; Navigation and Control Conference, 10-12 Aug. 1998, Boston, MA, USA; Sponsored by American Inst. of Aeronau
ticsand Astronautics, USA; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

An entirely new sensor approach for attitude determination using Global Positioning System (GPS) signals is developed. The
concept involves the use of multiple GPS antenna elements arrayed on a single sensor head to provide maximum GPS spac
vehicle availability. A number of sensor element configurations are discussed. In addition to the navigation function, the array
is used to find which GPS space vehicles are within the field-of-viexacti antenna element. Attitude determination is performed
by considering theightline vectors of the found GPS space vehicles together with the fixed boresight vectors of the individual
antennalements. This approach has clear advantages over the stanfésentil carrieqphase approach. First, errors induced
by multipath efiects carbesignificantly reduced or eliminated altogeth&lso, integer ambiguity resolution is not required, nor
do line biases need to be determined through costly and cumbersome self-surveys. Furthermore, the new sensor does not requil
individual antennas to be physically separated to form interferometric baselines to determine attitude. Finally, development
potentialof the new sensor is limited only by antenna and receiver technology developmenthenfikgsical limitations of the
currentinterferometric attitude determination scheme. Simulation results indicate that accuracies of about 1 degree (3 omega) are
possible.
Author
Global Positioning System; Antenna Components; Attitude (Inclination); Boresights; Field of View; Multipath Transmission;
Interferometry

19980237778Civil Aeromedical Inst.Oklahoma CityOK USA

An Acoustic Analysis of AC Communication Final Report

Prinzo, O. V, Civil Aeromedical Inst., USA; Lieberman, Philip, Brown Univ., USA; Jul. 1998; 27p; In English

Report No.(s): AD-A353962; DOTAA/AM-98/20; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
Radiocommunication is the primary means by which pilots and afidmedntrol specialists (RCSs) transmit verbal mes

sagedetween each othaControllers learrio speak a particular grammar using a pre-defined cadence during their initial training

at the FAA Academy and at their assigned air traffic control facility. In addition to the verbal message transmitted orally, the

receiveralso receives extralinguistic information conveyed by the speBkeyugh additional training and experience, control

lerslearn to conceal potential emotional content from their speech. while researchers have not yet identified consistently reliable

guantifiablefactors, several aspects of speech production have been shown to be related to physiological and task-induced stress

DTIC
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19980237790Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Global Positioning System (GPS) Receiver Design For Multipaths Mitigation
Gadallah, El-Sayed Abdel-Salam; Aug. 1998; 274p; In English
Report No.(s): AD-A353917; AFIT/DS/ENG/981No Copyright; Aail: CASI; A12, Hardcopy; A03, Microfiche

Multipath effects are a source of error degrading the accuracy of DGPS signal processing. The statistical models of multipath
aredetermineddy user location and, in addition are time varying. There is no unified statistical model for the multipath signal.
Thereforethe solution of the multipath problem using statistical modelsfiswif This research introduces a new estimator that
candetect the presence of multipath, can determine the unknown number of multipath components and can estimate multipath
parameters in the GR8ceiver (time delay and attenuation ¢ioénts). Furthermore the multipath signal parameters are esti
matedat any instant of observation. The new estimator is based on maximum likelihood estimation applied to multipte observa
tionsof a linear model (regression form) of the received signal. In addikiergstimator is based on a recursive deployment of
the multipath time delay. An improvement is achieved to the accuracy of multipath estimates at a low signal-to-noise level by
applyingKalman filtering as a cascaded estimak@lman filtering application can be considerecdasmportant tool for separat
ing the direct path signal from multipath in noise. This dissertation also includes the design of new modified tracking loops

10



endowedwith the mentione@stimator: a modified Phase Lock Loop (PLL) for carrier tracking and a modified Delay Locked-
Loop (DLL) in the code tracking. The modified loops can properly track the received direct signal in the presence of multipaths
wherethe standard tracking loops are disabled. Simulations of the standard and the modified loops are pres&itgdnid
performancen noise are investigated and a future work is suggested.

DTIC

Global Positioning System; Receivers; MultipatariBmission; Statistical Analysis; Systems Engineering

19980237926Air Force Inst. of €ch, School of Logistics and Acquisition Managemaftight-Patterson AFB, OH USA
An Analysis of Satellites as the Sole Soce Precision Approach System
Quinn, Timothy J.; Jun. 1998; 60p; In English
Report No.(s): AD-A354278; AFIT/GMO/LAL/98J-14; No Copyrightyadil: CASI; A04, Hardcopy; A01, Microfiche

Thetremendous growth in the amount of worldwide aifficdfas also brougtihcreasing congestion in the skies. Aiaffic
Control agencies are attempting to shape policies to alleviate air traffic volume problems in terminal areas using new satellite
technologiesThis paper examines the current and future regulatory and policy environment for the use of satellites, particularly
the Global Positioning System (GPS), as a stand-alone method of precision approaches from three perspectives: the Continenta
USA (CONUS), the European continent, and the Department of Defense (DoD). Each of these perspectives present unique
obstaclesn the adoption of satellites &% sole use for precision approaches. Fintiilee conclusions arefefed regarding the
transitionto satellites for the precision approach system of the 21st cehingty a truly single source global satellite system (e.g.,
GPS) probably may never exist, but rather, there will a combination from various governments and agencies. Second, satellite
usersshould consider using systems capable of interrogating signals from moonéhsatellite source. Fingllgir trafic control
agencieshould maintain a network of backup precisamproach systems until the success of a stand-alone satellite system is
established.
DTIC
Air Traffic; Air Traffic Contol; Policies; Global Positioning System; &iision; Communication Satellites

19980237947NASA Goddard Space Flight Cent&reenbelt, MD USA
Efficient and Optimal Attitude Determination Using Recursive Global Positioning System Signal Operations
Crassidis, John L., Catholic Uniof America, USA; Lightse)E. Glenn, NASA Goddard Space Flight Centé8A; Markley
F. Landis, NASA Goddard Space Flight CentéBA; Journal of Guidance, Control and Dynamics; 1998; BREnglish; Gui
danceNavigation and Control, 10-12 Aug. 1998, Boston, MA, USA,; Sponsored by American Inst. of Aeronautics and Astronau
tics, USA; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

In this papera new and éitient algorithm is developed for attitude determination from Global Positioning System signals.
The new algorithm is derived from a generalized nonlinear predictive filter for nonlinear systems. This uses a one time-step ahead
approacho propagate a simple kinematics mofielattitude determination. The advantages of the new algorithm over previously
developed methods include: it provides optimal attitudes even for coplanar baseline configurations; it guarantees convergence
evenfor poor initial conditions; it is a non-iterative algorithm; and it is computationdilyiesit. These advantages clearly make
thenew algorithm well suited to on-board applications. padormance of the new algorithm is tested on a dynamic hardware
simulator.Results indicate that the new algorithm accurately estimates the attitude of a moving vehicle, and provides-robust atti
tudeestimates even when other methods, such as a linearized least-squares approach, fail due to poor initial starting conditions
Author
Attitude (Inclination); Global Positioning System; Nonlinear Systems; Planar Strestédgorithms; Nonlinear Filters

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19980237090NASA Langley Research Centétampton, YA USA

Investigation of Low-Subsonic Flight Characteristics of a Model of a Flat-Bottom Hypersonic Boost-Glide Configuration
Having a 78 deg Delta \ihg

PaulsonJohn W, NASA Langley Research CentelSA; Shanks, Robert ENASA Langley Research Cent&tSA; Oct. 1959;
34p;In English

Report No.(s): NASA-TM-X-201; L-452; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche
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An investigation of the low-subsonic stability and control characteristics of a mibddlat-bottom hypersonic boost-glide
configurationhaving 78 deg sweep of the leading edge has been mtdeliangley full-scale tunnel. The model was flown over
an angle-of-attack range from 10 to 35 deg. Static and dynamic force tests were made in the Langley free-flight tunnel. The inves
tigationshowed that the longitudinal stability and control characteristics were generally satisfactory with neutral or positive static
longitudinalstability. The addition of artificial pitch damping resultedsitisfactory longitudinal characteristics being obtained
with large amounts of static instabilitfhe most rearward centef-gravity position for which sustained flightsuld be made
eitherwith or without pitch damper correspondedhe calculated maneuver point. The lateral stability and control characteristics
weresatisfactory up to about 15 deg anglattack. The damping of the Dutch roll oscillation decreased with increasing angle
of attack; the oscillation was about neutrally stable ate2pangle of attack and unstable at angles of attack of about 25 deg and
above Artificial damping in roll greatly improved the lateral characteristics and regulféghts being made up to 35 deg angle
of attack.
Author
Boostglide\ehicles; Delta Wgs; Longitudinal Stability; Hypersonic Gliders; Flight Characteristi€&atic Stability; Sweptback
Wings;Wind Tunnel Ests; Aeodynamic Configurations; Lateral Stability

19980237131ESDU International LtdLondon, UK
Standard Fatigue Loading Sequences
Jul. 1997; 38p; In English; Included in the Fatigue - Endurance Data Sub-series
Report No.(s): ESDU-97018; No Copyright; Avail: Issuing Activity (ESDU International, 27 Corsham St., London, N1 6UA,
England),Hardcopy, Microfiche

ESDU 97018 describes three sequences. TWIS&ndport Wing Sandard) representke stresses in the lower wing skin
at the wing root. The derivation is discussed and the flight types and number of cycles used are tabulated. A shortened version
is also considered, miniTWISFALSTAFF (Fighter Aircraft Loading SAndard ForFatigue) also represents the stresses in the
lower skin at the wing root but for tactical aircraft. Its derivation is discussed, the vanigsiens included described and the
methodof generating the loading sequence is explained avitbwchart. ENSAFF (ENvironmental ALSTAFF) was developed
for use with composite structures in tactical aircraft and add&LtSFAFF the efects of moisture and temperature profiles which
aretabulated. Helix and Felix represent the loading on hinged and fixed (semi-rigid) rotors. The sortie types, their durations and
maneuvergonsidered are tabulatedake-of and landing loads are included and the rainflow analgsepresented. Shortened
versionsare considered.
Author
Composite Structes; Cycles; \Wig Roots; Stss Analysis

19980237183Defence Science aneddhnology Oganisation Aeronautical and Maritime Research Laelbourne, Australia
An Investigation of F/A-18 AMAD Gearbox Driveshaft bration
RebbechiBrian, Defence Science andchnology Oganisation, Australia; Burchill, Madeleine, Defence Science awctriol-
ogy Organisation, Australia; Coco, Gareth, Defence Science aclhiblogyOrganisation, Australia; NoL997; 100p; In En
glish
Report No.(s): DSTO-TN-0121; DSTO-AR-010-389; Copyright; Avail: Issuing Activity (DSTO Aeronautical and Maritime
Researcliab., PO Box 4331, Melbournejctbria 3001, Australia), Hardcopiicrofiche

The RAAF has experienced several failures of the input bearing of the F/ A-18 AMAD (Aircraft Mounted Acdegsejy
gearboxTwo of these failures have resulted in in-flight fires. Measurements of input housing vibration showed very high vibration
levelson some aircraft, apparently due to unbalance in the driveshaft ass8otidgquent measurement of drive-shaft motion
confirmed synchronous forward whirl of the driveshaft. The driveshaft system appears to operate below its first critical speed,
butthere are indications that the first critical speed may not be far above runninglpereds no evidence of significant drive
shaft system resonances during the operating speed range of idle to full military ffeevenbalance appears to result primarily
from clearances ithe AMAD gearbox input shaft assembhihese clearances will bring about an initial unbalance of the assembly
muchgreater than specified component tolerances. Partial alleviation of the high vibration has been brought about by rotation of
the 19E215-1 driveshaft relative to the input power takeslo&ft assembly
Author
Examination; A-1 Aicraft; ibration; Failure; Clearances
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19980237268NASA Langley Research Centétampton, YA USA
Advances in Experiment Design for High Performance Aicraft
Morelli, Eugene A., NASA Langley Research Centé8A; 1998; 17p; In English; System Identification for Integrated Aircraft
Developmentnd Flight Esting, 5-7 May 1998, Madrid, Spain; Sponsored by North Atlaméaty Oganization, Belgium
Report No.(s): Paper 8; Copyrightydil: Issuing Activity Hardcopy, Microfiche

A general overview and summary of recent advancegperiment design for high performance aircraft is presented, along
with results from flight tests. General theoretical background is included, with some discussion of various approaches to maneuver
design Flight test examples from the F-H8gh Alpha Researcheéhicle (HAR/) are used to illustrate applications of the theory
Inputforms are compared using CranrfRao bounds for thetandard errors of estimated model parameters. Directions for future
researchn experiment design for high performance aircraft are identified.
Author
F-18 Aircraft; Researh \&hicles; Fighter Aicraft; CramerRao Bounds

19980237337Sverdrup €chnologyInc., Huntsville, AL USA
X-33 Base Region Thermal Rotection System Design Study
Lycans, Randal W., Sverdrup Technology, Inc., USA; 1998; 6p; In EnglishTRénmophysics Conference, 15-18 Jun. 1998,
AlbuquerqueNM, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NAS8-40386; No Copyrightafl: CASI; A02, Hardcopy; A01, Microfiche

The X-33 is an advanced technology demonstratov#didating critical technologies and systems required for an operational
Single-Stage-to-OrbiiSSTO) Reusuable LauncheYficle (RLV). Currently under development by a uniquamntractor/govern
ment team ledby Lockheed- Martin Skunk brtks (LMSW), and managed by Marshall Space Flight Center (MSFC), the X-33
will be the prototype dhe first new launch system developed by the USA since the advent of the space shuttle. This paper docu
mentsa design trade study of the X-33 base region thermal protection system (WB$arndidate designs were evaluated for
thermalperformance and weight. The first candidate was a fully reusable metallic TPS using Inconel honeycomb panels insulated
with high temperature fibrous insulation, while the second was an ablator/insulator sprayed on the metallic skin of the vehicle.
The TPS configurations and insulation thickness requirements were determined for the predicted main engine plume heating envi
ronmentsand base region entry aerothermal environments. In addition to themedgsis of the design concepts, sensitivity stud
ieswere performed to investigate théeet of variations in key parameters of the base TPS analysis.
Author
X-33 Reusable Launch Vehicle; Aerothermodynamics; Honeycomb Structures; Inconel (Trademark); Insulation; Launch
Vehicles;Single Stage to Orbitelicles; Systems Engineeringeriiperatue Effects; Thermal Analysis; Thermalo®ection

19980237442General Accounting @€e, National Security and Internationalfairs Div., Washington, DC USA
Army Aviation; Apache Longbow Weight and Communication Issues
Sep. 1998; 16p; In English
Report No.(s): AD-A353543; GAO/NSIAD-98-203; No Copyrightail: CASI; A03, Hardcopy; AO1, Microfiche

The Apache Longbow helicopter is designed to conduct precision attacks in adverse weather and on battlefields obscured
by smoke, automatically engage multiplegeets, and provide fire-and-fipet missile capabilityThe Apache Longbow configura
tion consists of a modified airframe, a fire control radad a new Longbow (radio frequency) Hellfire missile. The Aphaps
to upgrade the entire fleet of 758 Apache helicopters té\faehe Longbow configuration but outfit only 227 with the radar and
amore powerful 701C enginghe remaining 531 non-radaquipped Apache Longbows will be equipped with the less powerful
701 engine, even though they will be reconfigured to accept the radar and upgraded 701C engine. In its fiscal year 2000-2005
programplan, the Army has proposed a reduction in the number of Apaches that will be converted to the Apache Longbow config
uration. The April 1994 Apache Longbow’s operational requirements document (ORD) prescribes performance capabilities
requiredfor the systens survivability and lethalityThese capabilities include meeting the vertical flight requirement, carrying
the Longbow Hellfire missile, and passingdat data when in line of sight and nothe line of sight. For the Apache Longhow
the Army has identified performance objectives (desired capabilities) and performance thresholds (minimum capabilities). The
Army designated selected thresholds as key performance parameters. The Apache Longbow program needs to be reassess
becausé¢he helicopter does not meet two key user requireménesArmys 227 radaequipped Apache Longbow helicopters
will be too heavy to achieve the validated VROC requirement of 450 feet per minute in the combat mission configuration when
carryinga full fuel load and 12 missiles.
DTIC
Helicopters; Attack Aeraft; Weight; Communication

13



19980237443General Accounting di€te, National Security and Internationalfairs Div., Washington, DC USA
Army Aviation: Apache Longbow Weight and Communication Issues
Sep. 1998; 17p; In English; Report to the Secretary of Defense.
Report No.(s): AD-A353546; GAO/NSIAD-98-203; No Copyrightiall: CASI; A03, Hardcopy; A01, Microfiche

The Apache Longbow helicopter is designed to conduct precision attacks in adverse weather and on battlefields obscured
by smoke, automatically engage multiplegets, and provide fire-and-fpet missile capabilityThe Apache Longbow configura
tion consists of a modified airframe, a fire control radad a new Longbow (radio frequency) Hellfire missile. The Aptaps
to upgrade the entire fleet of 758 Apache helicopters té\gahe Longbow configuration but outfit only 227 with the radar and
amore powerful 701C engin&he remaining 531 non-radaquipped Apache Longbows will be equipped with the less powerful
701 engine, even though they will be reconfigured to accept the radar and upgraded 701C engine. In its fiscal year 2000-2005
programplan, the Army has proposed a reduction in the number of Apaches that will be converted to the Apache Longbow config
uration. The April 1994 Apache Longbow’s operational requirements document (ORD) prescribes performance capabilities
requiredfor the systens survivability and lethalityThese capabilities include meeting the vertical flight requirement, carrying
the Longbow Hellfire missile, and passinggdat data when in line of sight and mothe line of sight. For the Apache Longhow
the Army has identified performance objectives (desired capabilities) and performance thresholds (minimum capabilities). The
Army designated selected thresholds as key performance parameters.
DTIC
Weight; Communication; Helicopters

19980237544Defense Airborne Reconnaissancéic@f Washington, DC USA
UAV Annual Report FY 1997, 1987
Nov. 06, 1997; 49p; In English
Report No.(s): AD-A353019; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

Airbornereconnaissance is enduring, but it is not unchanging. As we look to the future, we see our mix of airborne-reconnais
sanceassets evolving in response to new technologies as well as joint strategies, doctrine, and a more diverse thredf. In this UA
annualReport, our third, we see unmanned aerial vehicles playing aineveasing role not only in the intelligence, survelance
andreconnaissance(ISR) world, but in other mission areas as well.
DTIC
Remotely Pilotedahicles; Pilotless Aaraft; Reports

19980237546Advisory Group for Aerospace Research and Developriréight \ehicle Integration PaneNeuilly-SurSeine,
France
Aircraft Design Integration and Affordability L'integration de la conception aeronautique et le cout de possession
acceptable
Camposluis Manuel Braga da Costa, Instituto Superiecriico, Portugal; No\vi998; 120p; In English
Report No.(s): AGARD-R-826; ISBN 92-836-1065-2; CopyrigtaiVéd; Asail: CASI; A06, Hardcopy; A02, Microfiche

This AGARD Advisory Report, was from the Flighekficle Integration Panel input to the AGARD study Aerospace "2020".
Thisreport examines the diifult questionf capability and dbrdability. The report focuses on the relevant trends in operational
requirementsind the technologies available to achieve these requirements. The report considiensiilif of forces as a
mainissue for thduture. opics include: a discussion in operational requirements, the technology available, advanced structures
andmaterials, systems integration, types of air vehicles, andftirealbility of forces. €chnologies are assessed from the view
pointsof both potential capabilities and threats. Recommendations and conclusions are presented.
Author
Technology Assessment; Military Aircraft; Air Defense; Aircraft Design; Aircraft Production Costs; Product Development;
Researcland Development; Systems Integration

19980237758Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
A New Beginning or the End of an Era? Futue Use of the C-130 for the Airborne Farible Entry Capability
Torrens, Cameron WJun. 1998; 82p; In English
Report No.(s): AD-A354215; AFIT/GMO/LAL/98J-16; No Copyrightyadil: CASI; A05, Hardcopy; A01, Microfiche

The purpose of this paper is to study thguanent over the best use of AMGiewest asset; the C-130 Hercules. History and
doctrineappear to support the use of the C-130 in the airborne forcible entry mission. I'll defined requirements and diminishing
capabilitiesof both the C-130 and the airborne division support the search for an alternative mission for the aircraftdétistory
trine, capability, and requirements for the C-130 to perform personnel airdrop are examined. The conclusionsxarahes
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alternatives that could logically result from this debate. These include: (1) the elimination of mass airborne personnel drops as
avalid method of forcible entry; (2) maintaining this capahiliyt eliminating the role of the C-130 in this mission, and (3) main
tenanceof the status quo continued C-130 support for the airborne division.

DTIC

Air Drop Operations; Alternatives; C-130 Araft

19980237767Defense Advanced Research Projects Agefdington, VA USA
DarkStar - High Altitude Endurance UAV
Berman,Harry A., Defense Advanced Research Projects Agés®g; Jun. 1997; 13p; In English; Unmannezhi¢les 97 Con
ferenceand Exhibition, 12 Jun. 1998, Paris, France
Report No.(s): AD-A354166; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

This paper describes the U.S. program to develop, test, and demonstrate the Tier 3-, DarkStar, High Altitude Endurance
Unmannederial \ehicle (HAE UA/). DarkStar is designed to provide continuous, timkigh resolution imagery products to
the Warfighter DarkStar is uniquely capable of extended surveillance over heavily defendemty DarkStar is part of the HAE
UAV program which also includes the Global Hawk\Wand a common ground segment which is interoperable with bods UA
It is the combination of DarkStaBlobal Hawk and other intelligence, surveillance and reconnaissance assets which will provide
U.S.forces withthe information dominance, central to future warfighting plans. DXRRXxecuting the program under Section
845 contracting authorityAir vehicle #1 completed one successful flight and had an accident on thé tdKkgiit #2. The acci
dentcauses are now well understood. Subsystems and test procedure modifications are being implemented on air vehicle #2. Plan
ning for the programs demonstration phase, FY99-00, is well undefliayUSA Atlantic Command has been designated the
lead CINC for thesystems military evaluation. Specific demonstration exercises are being Identified and specific data collection
requirementarebeing developed. The entire DarkStar team is confident that it will demonstrate the performance characteristics
which make this a unique and valuable system for protecting and preserving thesnaterests.
DTIC
High Resolution; High Altitude; Unmanned Spacecrafgdrrct Development; Performancests; Pilotless Aaraft

19980237883Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Measuring the Long-Term Effects of Action Workouts
Malone, Jonathan D.; Sep. 1998; 67p; In English
Report No.(s): AD-A354240; AFIT/GAL/LAL/98S-7; No Copyrightyail: CASI; A04, Hardcopy; A01, Microfiche

This study analyzed aircraft inspection data to determine if quality enhancements were realized after an Action Workout
(AWO) was accomplished. Pretest and post-test assessment data from three separate units were analyzed to determine wheth
overallquality improvements were made. This study operationally defined quality in terms of Qedlfilyation Assessment
ratingscompiled before and after eack® event. Comparisons were made to determine if overall quality improved, declined,
or remained unchanged. Parametric t-tests and nonparametric chi-square analyses wedetgsadrte the significance of any
differencesetween the pretest and post-test data sets. The results provide plausible evidence that quality enhandsments can
realizedas a result of Action Wrkouts. Results at two of the three units analyzed indicate that overall quality of major aircraft
inspectionprocesses improved consideralpigssibly as a result of the Actionoviout intervention. Results at the third site, how
ever,remained essentially unchanged. The evidence also suggests that many of the chamgesserdent ideas implemented
during the AWO are seemingly intact and being utilized by respective maintenance personnel. This may also indicate process
owner "buy-in” and acceptance of change, two essential principles of quality improvement. This research establishes a firm
foundationfor future research fefrts.
DTIC
Inspection; Aicraft Maintenance; dtal Quality Management

19980237928Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Joint Stars and the Darkstar Unmanned Aerial \éhicle: An Operating and Support Cost Estimate
SIKRA, JAMES W; Sep. 1998; 94p; In English
Report No.(s): AD-A354283; AFIT/GSM/LAS/98S-2; No Copyrightjafl: CASI; A05, Hardcopy; A01, Microfiche
With the 1997 Quadrennial Defense Revie¢QDR) reduction of Joint 3RS aircraft from 19 to 13, therogram will not
be able to maintain the Department of Defense requirement to fully support two major theater wars (MTWSs). One strategy is to
supplemenfoint SARS with long-endurance unmanned aerial vehiclesv&)AOne particular U¥ the Low Observable High-
Altitude Endurance (LO HAE) Tier Il Minus "DarkStar,” is capable of filling in the coveragdefapy the QDRS decision,
andpotentially replacing the Joint 8RS system one day if certain capabilities are expanded. This study provides a brief history
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of UAVs to date, leading up to where the technology is tod@pmpares the annual operating and support (O&S) costs for the

Joint STARS and DarkStar programs in fiscal year (FY) 1996 dollars using the Cost-Oriented Resource Estimating (CORE)
model.A potential 2006 force structure is used as the scenario, when all 13 JaR$ Siircraft are to be delivered and 12 Dark

Stars can be available. The Joint STARS model is measured against an O&S cost estimate provided by the Joint STARS Joint
ProgramOffice (JPO) for validation of the CORE model. The ¥&inual cost estimate was $268.¥s. CORES S271.3 M,

a difference of only 0.7%. The DarkStar estimate was $54.8M, an inexpensive solution compared to procuring another six Joint
STARSaircraft.

DTIC

Cost Estimates; Operating Costs; Pilotlesschaft

19980237945Bell Helicopter Cq.Fort Worth, TX USA
Evaluation of Navy 9 cst QOil in Bell Helicopter M412 HP Gearboxed-inal Report
Zachary S. H., Bell Helicopter Co., USA; Stapp#illiam R., Bell Helicopter Co., USA; Aug. 1998; 20p; In English
Contract(s)/Grant(s): NAS3-25455; Proj. 1L1-6224-47-A; RTOP 581-30-13
ReportNo.(s): NASA/CR-1998-208517; NAS 1.26:208517; B236; ARL-CR-430; AD-A351965; No Copyrightyail: CASI;
A03, Hardcopy; AO1, Microfiche

Testswere conducted with 5 and 9 centistoke lubricants in thréeraift helicopter gearboxes, a main transmission, a 42’
gearbox and a tailrotor gearbox. The objective of the tests was to observe and meastieecthecdifi the performance of the
lubrication systems due to the viscosity difference between the two test lubricants. The 9 centistoke oil has been developed to
providehigher component film thickness, increased load carrying capacity and improved corrosion resistance which will provide
increasedife for drive system gears and bearings.
DTIC
Bell Aircraft; Oils; Gears; Helicopters; rensmission Fluids; fansmissions (Machine Elements)

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19980237582Colorado Uniy, Colorado Springs, CO USA
Real Time Information into the Cockpit: A Conceptual Overview
Bishop, Benjamin Wy Colorado Uniy USA; May 20, 1998; 109p; In English
Report No.(s): AD-A353053; CU-98-006; No Copyrighyjail: CASI; A06, Hardcopy; A02, Microfiche

This investigation discusses several issues pertaining to the distribution of Real time Information into the C&Rpit (R
Specifically attention is focused on the visiohthis new technology and how it applies to the USA Air Force. The concept is
definedand discusseds it applies the Air Forcecore competencies. The attributes characterizing push versus pull architectures
arealso depicted. In addition, the supporting grid, which will be the foundation of thedectewologies, is reviewed. In particu
lar, the requirements and current limitations of implementing the grid are discussed, Hiegiypcess of implementing anlR
processn an operational context is outlined. The data collection, fusion, and dissemination phases areagahstatie back
dropof a U-2 to F-16 sensor to shooter scenario.
DTIC
Real Tme Operation; Cockpits; Informatiorrdnsfer; Reseah

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.

19980237011NASA Lewis Research Cenj&tleveland, OH USA

GaAs/Ge Solar Poweed Aircraft

ColozzaAnthony J., Federal Data Corp., USA; Scheiman, David A., Federal Data Corp., USA; BdakerJ., NASA Lewis
ResearctCentey USA; Oct. 1998; 17p; In English

Contract(s)/Grant(s): FOP 477-72-10
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ReportNo.(s): NASA/TM-1998-208652; NAS 1.15:208652; E3T1; No Copyright; #ail: CASI; A03, Hardcopy; A01, Micro
fiche

UnmannedAerial Vehicles (UA/) are being proposed for many applicatidmsmany applications including surveillance,
mappingand atmospheric studies. These applications require a lightweight, low spekdm to long duration aircraft. Due to
theweight, speed, and altitude constraints imposed on such an aircraft, solar array generated electric power can be a viable alterna
tive to airbreathing engines for certain missions. Development of such an aircraft is currently being funded under the Environ
mental Research Aircraft and Sensor Technology (ERAST) program. NASA Lewis Research Center (LeRC) has built a Solar
Electric Airplane to demonstrate UAV technology. This aircraft utilizes high efficiency Applied Solar Energy Corporation
(ASEC) GaAs/Ge space solar cells. The cells have been provided by the Air Force through teehMaide.
Author
Gallium Arsenides; Solar Cells; Solar Arrays; Solar PogebAiicraft; Solar Populsion; Solar Electric Rypulsion

19980237202NASA Lewis Research Cenjetleveland, OH USA
High Stability Engine Control (HISTEC): Flight Demonstration Results
Delaat,John C., NASA Lewis Research CentdBA; Southwick, Robert D., Unitece€hnologies Corp., USA; Gallops, Gger
W., United Technologies Corp., USA; Orme, John S., NASA Dryden Flight Research Qg8#erSep. 1998; 14p; In English;
1998World Aviation Congress and Exposition, 28-30 Sep. 1998, Anaheim, CA, USA; Sponsored by Society of Automative Engi
neers)nc., USA, Original contains color illustrations
Contract(s)/Grant(s): FOP 523-53-13
Report No.(s): NASA/TM-1998-208655; NAS 1.15:208655; SAE-985556; E-11375; No Copyright; Avail: CASI; A03, Hard-
copy;A01, Microfiche

Future aircraft turbine engines, both commercial and military, must be able to accommodate expected increased levels of
steady-statand dynamic engine-face distortion. The current approach of incorporatiiegestiiesign stalinagin to tolerate
theseincreased levels of distortion would significantly reduce performance. The High Stability Engine Control (HISFEC) pro
gram has developed technologies for an advanced, integrated engine control systemriedsigesnenbased estimates of
distortion to enhance engine stability. The resulting distortion tolerant control reduces the required design stall margin, with a
correspondingncrease in performance and/or decrease in fuel burn. The HISTEC concept was successfully flight demonstrated
on the F-15 ACTIVE aircraft during the summer of 1997. The flight demonstration was planned and carridédampaits, the
first to show distortion estimation, and the seconshtow distortion accommodation. Post-flight analysis shows that the HISTEC
technologiesire able to successfully estimate and accommodate distortion, transiently setting thegitatiegairement on-line
andin real-time. Flight demonstration of the HISTEC technolopessignificantly reduced the risk of transitioning the technol
ogy to tactical and commercial engines.
Author
Aircraft Engines; Trbine Engines; Gasurbine Engines; Flighflests; Engine Contt; Fuel Consumption; Flow Characteris
tics; Flow Distortion

08
AIRCRAFT STABILITY AND CONTROL

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

19980237256NASA Marshall Space Flight Centétuntsville, AL USA
X-33 Attitude Control System Design for Ascent, rensition, and Entry Flight Regimes
Hall, Charles E., NASA Marshall Space Flight Cent#8A; GallaherMichael W, NASA Marshall Spac€light CenterUSA,
Hendrix,Neal D., NASA Marshall Space Flight CentdiSA; 1998; 1p; In English; GN and C Conferencé, Aug. 1998, Boston,
MA, USA; Sponsored by NASA Marshall Space Flight Cent&A
Report No.(s): AIAA Paper 98-441Copyright Vdived; Avail: CASI; A03, Hardcopy; A01, Microfiche

The Vehicle Control Systemse@m at Marshall Space Flight Centeystems Dynamics Laboratpfyuidance and Control
Systems Division is designing under a cooperative agreement with Lockheed Martin Skunkworks, the resttonT and
Entry flight attitude control system for the X-33 experimental vehicle. Ascent flight control begins at liftoff and ends at linear
aerospikemain engine cuté{NECO) while Transition and Entry flight control begins at MECO and concludes at the terminal
areaenegy management @EM) interface. REM occurs a@pproximately Mach 3.0. This task includes not only the design of
thevehicle attitude control systems but also the development of requirements for attitude control system components-and subsys
tems. The X-33 attitude control system design is challenged by a short design cycle, the design environment (Mach 0 to about
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Mach15), and the X-33 incremental test philosapHye X-33 design-to-launch cycle of less than 3 years requires a concurrent
design approach while the test philosophy requires design adaptation to vehicle variations that are a function of Mach number
andmission profile. The flight attitude control systenust deal with the mixing of aerosurfaces, reaction control thrusters, and
linear aerospike engine controfexftors and handle parasitidesfts such as vehicle flexibility and propellant sloshing from the
uniquely shaped propellant tanks. The attitude control system design is, as usual, closely linked to many other subsystems anc
mustdeal with constraints and requirements from these subsystems.

Author

X-33Reusable Launchetiicle; Aeospike Engines; Pipellant Bnks; Mach Number; Flight Cordl; Engine Contol; Control
System®esign; Attitude Contr

19980237343Rensselaer Polytechnic Insiroy, NY USA
Assessmenstudy of the State of the Art in Adaptive Contol and its Applications to Aircraft Control Final Report 1 May
- 31 Dec. 1998
Kaufman, Howard, Rensselaer Polytechnic Inst., USA; 1998; 23p; In English
Contract(s)/Grant(s): NAG1-2075; No Copyrightzal: CASI; A03, Hardcopy; A01, Microfiche

Many papers relevant to reconfigurable flight control have appeared over the past fifteen years. In general these have con
sisted of theoretical issues, simulation experiments, and in some cases, actual flight tests. Results indicate that reconfiguratior
of flight controls is certainly feasible for a wide class of failures. However many of the proposed procedures although quite attrac
tive, need further analytical and experimental studies for meaningful validation. Many procedures assume the availability of fail
uredetection and identification logic that will supggequately fast, the dynamics corresponding to the failed aircraft. This in
generaimplies that the failuréetection and fault identification logic must have access to all possible anticipated faults and the
correspondinglynamical equations of motion. Unless some sort of explicit on line parameter identification is included; the com
putationaldemands could possibly be tercessive. This suggests the need for some form of adaptive control, either by itself as
the prime procedure for control reconfiguration or in conjunction with the failure detection logic. If explicit or indirect adaptive
controlis used, then it is important that the identified models be such that the corresponding computed controls deliver adequate
performanceo the actual aircraft. Unknown changes in trim should be modelled, and parameter identification needs to be ade
guatelyinsensitive to noise and tite same time capable of tracking abrupt changes. If howmtérfailure detection and system
parameteidentification turn out to be toime consuming in an enggncy situation, then the concepts of direct adaptive control
shouldbe considered. If direct model reference adaptive control is to be used (on a linear model) with stability agberances,
a positive real or passivity condition needs to be satisfied for all possibligurationsThis condition is often satisfied with a
feedforwardcompensator around the plant. This compensator must be robustly designed such that the compensated plant satisfies
the required positive real conditions over all expected parameter values. Furthermore, with the feedfonaesdrahthe plant,
a nonzero (but bounded error) will exist in steady state bettheg@hant and model outputs. This error can be removed by placing
thecompensator also in the reference model. Design of such a compensator should not tieutba gibblem since for flight
controlit is generally possible to feedback all the system states.
Author
Fault Detection; Aicraft Contol; AdaptiveContmwol; Feedforwad Contol; Flight Control; Parameter Identification; Model Ref
erenceAdaptive Contol

19980237451California Univ, Dept. of Mechanical, Aerospace and Nuclear Engineglriog Angeles, CA USA
Eulerian-Lagrangian Simulations of Transonic Flutter Instabilities
Bendiksen, Oddvar O., California Univ., USA; 1994; 35p; In English; Fluid-Structure Interaction and Aeroelasticity, 11 Nov.
1994,Chicago, IL, USA; Sponsored by American Society of Mechanical Engineers, USA
Contract(s)/Grant(s): NCC2-374; NAS3-25574; NAS3-26064; No Copyrighij:ACASI; A03, Hardcopy; A01, Microfiche

This paper presents an overview of recent applications of Eulerian-Lagrangian computational schemes in simulating tran-
sonicflutter instabilities. This approach, the fluid-structure system is treat@diagle continuum dynamics problem, by switch
ing from an Eulerian to a Lagrangian formulation at the fluid-structure boundary. This computational approach effectively
eliminatesthe phase integration errors associated with previous methods, i ditéd and structure are integrated sequentially
using diferent schemes. The formulation is based on HamdltBrihciple in mixeaoordinates, and both finite volume and finite
elementdiscretizatiorschemes are considered. Results from numerical simulations of transonic flutter instabilities are presented
for isolated wings, thin panels, and turbomachinery blades. The results suggest that the method is capable of reproducing the
energyexchange between the fluid and the structure with significantly less erraxisting methods. Localized flutter modes
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andpanel flutter modes involving traveling waves can also be simuldtdieély with no a priori knowledge of the type of insta
bility involved.

Author

Lagrangian Function; Finite Mume Method; Panel Flutter;rdnsonic Flutter; Tirbomachinery; Wigs

19980237557NASA Langley Research Centéfampton,YA USA
On the Numerical Formulation of Parametric Linear Fractional Transformation (LFT) Uncertainty Models for Multi-
variate Matrix Polynomial Pr oblems
Belcastro, Christine M., NASA Langley Research Cetd&A; Nov 1998; 39p; In English
Contract(s)/Grant(s): FOP 522-35-1-01
ReportNo.(s): NASA/TM-1998-206939; L-17720; NAS 1.15:206939; No Copyrigh&ilACASI; A03, Hardcopy; A01, Micro
fiche

Robust control system analysis and design is based on an uncertainty description, called a linear fractional transformation
(LFT), which separates the uncertain (or varying) part of the systentti@nmominal system. These models are also useful in
the design of gain-scheduled control systems based on Linear Parameter Varying (LPV) methods. Low-order LFT models are
difficult to form for problems involving nonlinear parameter variations. This paper presents a numerical computational method
for constructing and LFT model for a given LPV model. The method is developed for multivariate polynomial problems, and uses
simplematrix computations to obtain an exact low-order LFT representation of the given LPV syttent the use of model
reduction.Although the method is developed for multivariate polynomial problems, multivariate rational problems can also be
solved using this method by reformulating the rational problem into a polynomial form.
Author
Direct NumericaSimulation; Computerized Simulation; Robustness (Mathematics); Lin@asférmations; Contrl Systems
Design;Matrices (Mathematics); Mathematical Models

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.

19980237120Institute for Human Factors TN@oesterbey, Netherlands
Low-Cost Simulators 1b: Task- and Cost-Utility Data of a Driver Training and UAV-Operator Training Course Final
Report Low-Cost Simulatoren 1b:dak- en Kosten-Baten Informatie van een Militaire Rijopleiding en Opleiding voor Bestur
ing van Onbemande Vliegtuigen
Helsdingen, A. S., Institute for Human Factors TNO, Netherlands; Korteling, J. E., Institute for Human Factors TNO, Nether-
lands;vandenBosch, K., Institute for Human Factors TNO, Netherlands; Jan. 20, 1998; 47p; In English
Contract(s)/Grant(s): A96/C0O/363; TNO Proj. 788.1
Report No.(s): TD98-0006; TM-98-A002; Copyright; Avail: Issuing Activity (TNO Human Factors Research Inst., Kampweg
5, 3769 De SoesterbgrThe Netherlands), Hardcqpicrofiche

To investigate possibilities for application of low-cost simulators withilitary training courses, a research project called
ELSTAR (European Low- cost Simulatiore@hnology for the ARmed forces) is carried out urmetract of the Ministries of
Defenceof the five participating countries of Resear@tfnology Project (RP) 11.8, viz. Belgium, France, Greece, Germany
andThe Netherlands. For this investigation a taxonomy constituting 100 military task damaaidgveloped and those domains
wereevaluated on 15 criteria relevant for low-cost simulator applications. Thus a representative angeboic&military train
ing areas was defined that covered the 29 seleatdddomains. The present report describes the method of information-acquisi
tion and the resulting concrete data concerning two specific training programs, within the above mentioned 9 training areas, that
were investigated by TNO-HFRI. This will constitute the basis of the training- and cost-utility analysis that will be carried out
in the subsequent activity of the present work package (i.e. WP1.c). The selection of the task domains and training areas that wa:s
madein the previous activity of this work package seemsatwalidated by the current results, both training areas show elements
that are suitable for the application of low-cost simulation. Still, based on the current results no conclusions can be made as to
which training area would be most fit for application of low-cost simulation. The cost-utility analysdseanaining analyses
thatwill be made in the subsequent activity of this work package (i.e. WP1.c) will provide more decisive answers on this matter
Author
CostAnalysis; Low Cost; Simulators; Data Acquisitiomaifing Analysis; Reseah and Development
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19980237278NASA Langley Research Centétampton, YA USA

The Langley Wind Tunnel Enterprise

PaulsonJohn W, Jr, NASA Langley Research Cent&lSA; Kumar Ajay, NASA Langley Research Cent&fSA; Kegelman,

JeromeT., NASA Langley Research Cent&ISA; 1998; 24p; In English; 89th; Supersonimiel Association, 26-28 Apt998,

BrusselsBelgium; Sponsored byowt Karman Inst. for Fluid Dynamics, Belgium

Report No.(s): NASA/CR-1998-207800; NAS 1.26:207800; No CopyrighajlACASI; A03, Hardcopy; A01, Microfiche
After 4 years of existence, the Langley WTE is alive and growing. Significant improvements in the operationtwfmétel

have been demonstrated and substantial further improvements are expected when we are able to truly address and integrate &

the processes #dcting the wind tunnel testing cycle.

Author

Wind Tunnel Bsts; Vihd Tunnels

19980237332Defence Science angdhnology Oganisation Aeronautical and Maritime Research Ladelbourne, Australia
A Computer Control Interface to Operate Turntables in the Test Section of a WWhd Tunnel
Kent,S. A., Defence Science andchnology Oganisation, Australia; May 1998; 45p; In English; Original contains color illustra
tions
ReportNo.(s): DST-TR-0622; DODA-AR-010-528; Copyright)Ail: Issuing Activity Hardcopy, Microfiche

The Low Speed Whd Tunnel at the Aeronautical and Maritime Research Laboratory (AMRL) hasyiasf its system, two
interchangeablehambers, known as "test sections” where models to be tested are mounted. One of the requirements of a recent
upgrade to the Low Speed Wind Tunnel control and data acquisition system was the ability to precisely position the turntables
usingcomputer control. This repatiescribes the electronic hardware and software developed to enable computer control of the
turntableshy wind tunnel personnel.
Author
Computer Pograms; Speed Cormt; Numerical Contol; Data Acquisition

199802379750Id Dominion Univ, Dept. of Aerospace Engineerjidorfolk, VA USA
Magnetic Suspension &chnology DevelopmentFinal Report 1 Jan. 1997 - 31 May 1998
Britcher, Colin, Old Dominion Uniy, USA; Aug. 1998; 65p; In English
Contract(s)/Grant(s): NCC1-248; ODURF Proj. 170051; No CopyrigrailACASI; A04, Hardcopy; A01, Microfiche

This Cooperative Agreement, intended to support focused reseéodis &f the area of magnetic suspension systems, was
initiated between NASA LangleRResearch Center (LaRC) and Old Dominion University (ODU) starting January 1, 1997. The
original proposal called for a three-yedfoef, but funding for the second year proved to be unavailable, leading to termination
of the agreement following a 5-month no-cost extension. This report covers work completed dweimiete’-month period
of the award. This research built on work that had taken place over recent years involving both NASA LARC and the Principal
Investigator(Pl). The research was of a rather fundamental nature, although specific applications were kept in mind at all times,
suchas wind tunnel Magnetic Suspension and Balance Systems (MSBS), space payload pointhratéonisolation systems,
magnetichearinggor unconventional applications, magnetically levitated ground transportation and electromagnetic launch sys
tems.Fundamental work was undertaken in areas such as the development of optimized magnetic configurations, analysis and
modellingof eddy current éécts, control strategies for magnetically levitated wind tunnel models and system calibratien proce
dures. Despite the termination of this Cooperative Agreement, several aspects of the research work are currentlywgtmtinuing
alternativeforms of support.
Author
Magnetic Suspension; Magnetic Bearings; Eddy Currents; Surieluele's

20



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.

19980236998NASA Langley Research Centétampton, YA USA
A Passive Earth-Entry Capsule for Mars Sample Return
Mitcheltree, R. A., NASA Langley Research Center, USA; Kellas, S., Lockheed Martin Engineering and Sciences Co., USA,;
Dorsey,J. T, NASA LangleyResearch CentedSA; Desai, PN., NASA Langley Research CentelSA; Martin, C. J., NASA
LangleyResearch CenteSA; 1998; 13p; In English; 7th; Thermophysics and Heamdfer 15-18 Jun. 1998, Albuquerque,
NM, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AIAA Paper 98-2851; Copyrightyall: Issuing Activity Hardcopy, Microfiche

A combination of aerodynamic analysis and testing, aerothermodynamic analysis, structural analysis and testing, impact
analysis and testing, thermal analysis, ground characterization tests, configuration packaging, and trajectory simulation are
employedo determine the feasibility of @amtirely passive Earth entry capsule for the Mars Sample Return mission. The design
circumvents the potential failure modes of a parachute terminal descent system by replacing that system with passive energy
absorbing material to cushion the Mars samples during ground impact. The suggested design utilizes a spherically blunted 45
degreehalf-angle forebody with an ablative heat-shield. The primary structurspiseaical composite sandwich enclosing carbon
foamenegy absorbing material. Though no demonstration test of the entire system is included, results of the testing and analysis
presentedndicate that the design is a viable option for the Mars Sample Return Mission.
Author
Mars Sample Return Missions; Mars Surface Samples; Sandwich Structures; Heat Shielding; Absorbers (Materials); Aerody-
namicCharacteristics; Aethermodynamics; Atmospheric Entry; Structural Analysis; Thermal Analysis

19980237004Alabama Uniy, Huntsville, AL USA
Experimental Investigation of an Integrated Strut-Rocket/Scramjet Operating at Mach 4.0 and 6.5 Conditions
Hawk, Clark, Alabama Uniy USA; Nelson, Karl, Alabama Uni\USA; 1998; 17p; In English; Joint Propulsion Meeting, 15-17
Jul. 1998, Cleveland, OH, USA; Sponsored by Department of the, NESA
Contract(s)/Grant(s): NG%1371; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

A series of tests were conducted to investigate RBCC performance at ramjet and scramjet cdiditltarsiware consisted
of alinear strut-rocket manufactured by Aerojet and a dual-mods scramjet combhstbardware was tested at NASA Langley
ResearctCenter in the Direct Connect Supersonic Combustest Facility at Mach 4.0 and 6.5 simulated flight conditions.
Author
Ramjet Engines; Supersonic Combustion Ramjet Engines; Combustion Chambers; Struts; Supersonic Combustion

19980237005NASA Marshall Space Flight Centétuntsville, AL USA
Propellant Feed Subsystem for the X-34 Main Rpulsion System
McDonald, J. P., Sverdrup Technology, Inc., USA; Minor, R. B., Sverdrup Technology, Inc., USA; Knight, K. C., Sverdrup
Technologylnc., USA;Champion, R. H., JINASA Marshall Space Flight Cent&iSA; Russell, FJ., Jr, NASA Marshall Space
Flight CenterUSA; 1998; 1p; In English; 34th; Joint Propulsion ConfereaoelExhibit, 13-15 Jul. 1998, Cleveland, OH, USA,
Sponsoredby American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NAS8-40836
Report No.(s): AIAA Paper 98-3517; No Copyrightjall: CASI; A03, Hardcopy; A01, Microfiche

The Orbital Sciences Corporation X-34 vehicle demonstrates technologies and operations key to future reusable launch
vehicles.The generallight performance goal of this unmanned rocket plane is Mach 8 flight at an altitude of 250,000 feet. The
Main Propulsion System supplies liquid propellants to the main engine, which provides the primary thrust for attaining mission
goals.Major NMS design and operational goals are aircraft-like ground operations, quick turnaround between missions, and low
initial/operational costs. This paper reviews major design and analysis aspects of the X-34 propellant feed sfibisys{e3d
Main Propulsion System. Topics include system requirements, system design, the integration of flight and feed system perfor-
mance propellant acquisition at engine start, and propellant tank terminal drain.
Author
X-34 Reusable Launchetiicle; Reusable LauncleNicles; Flight Characteristics; Hypersonic Speed; Liquid RoBkaepellants;
PropulsionSystem Configurations; Bpulsion System Performance
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19980237254Lockheed Martin Michoud Space Systemsw Orleans, LA USA
Dual Liquid Flyback Booster for the Space Shuttle
Blum, C., Lockheed Martin Michoud Space Systems, USA; Jongspékheed Martin Michoud Space Systems, USA; Meinders,
B., Lockheed Martin Michoud Space Systems, USA; 1998; In English; Joint Propulsion Meeting, 16-17 Jul. 1998, Cleveland,
OH, USA,; Sponsored by Department of the AffdysA
Contract(s)/Grant(s): NAS8-97259; No Copyrighta: CASI; A03, Hardcopy; A01, Microfiche

Liquid Flyback Boosters provide an opportunity to improve shuttle safietgase performance, and reduce operating costs.
The objective of the LFBB study is to establish the viability of a LFBB configuration to integrate into tfe ebluicle and meet
thegoals of the Space Shuttle upgrades program. The design of a technically viable LFBB must integinatshuofie vehicle
with acceptable impacts to the vehicle elements, i.e. orbiter and external tank and the shuttle operations infrastructure. The LFBB
mustalso be capable of autonomous return to the launch site. The smooth integration of the LFBB into the space shuttle vehicle
and the ability of the LFBB to fly back to the launch site are not mutually compatible capabilities. LFBB wing configurations
optimizedfor ascent must also provide flight quality during the powered return back to the launch site. This paper will focus on
the core booster design and ascent performance. A companion paper 'Conceptual Design for a Space Shuttle Liquid Flyback
Booster'will focus on the flyback system design and performance. The LFBB study developed design and aerodynamic data to
demonstratéheviability of a dual booster configuration to meet the shuttle upgrade goals, i.e. enhancedhgafeied perfor
manceand reduced operations costs.
Author
SpaceTlransportation System Flights; Space Shuttle Boosters; Space Shuttles; Flight Characteristics; Extéds1ahdody-
namics; Aeodynamic Configurations

19980237339NASA Marshall Space Flight Centétuntsville, AL USA
The Advanced Reusable @chnologies Poject Progress Report
Turner,James E., NASA Marshall Space Flight Centi3A; Hueter Uwe, NASA Marshall Space Flight Center, USA; 1998;
8p; In English; 34th; Propulsion, 13-15 Jul. 1998, Cleveland, USA; SponbgrAcherican Inst. of Aeronautics and Astronautics,
USA
Contract(s)/Grant(sNAS8-40891
Report No.(s): AIAA Paper 98-3227; Copyrightited; Avail: CASI; A02, Hardcopy; A01, Microfiche

Currently, NASA and its industry partners are performgrgund testing of hydrogen-fueled rocket based combined-cycle
flowpaths.Successful ramjet and scramjet testing at Mach Garainjet testing at Mach 8 have been performed. Cold flow mix
ing tests have also been successfully performed as have inlet operability tests. Additional testing of RBCC Howipaiing
mentedrocket and rocket only modes is underway
Author
Supersonic Combustion Ramjet Engines; Ramjet Engines; Rocket Engines

19980237341NASA Marshall Space Flight Centétuntsville, AL USA
X-33 Trajectory Optimization and Design
Hill, Ashley D., Sverdrup &chnologyInc., USA; Anderson, David M., NASA Marshall Space Flight Cetd&A; Coughlin,
Dan J., NASA Marshall Space Flight Centd6A; ChowdhryRajiv S.,LockheedMartin Corp., USA; 1998; 13p; In English;
Guidance Navigation and Control, 10-12 Aug. 1998, Boston, MA, USA; Sponsored by American Inst. of Aeronautics and
AstronauticsUSA
Contract(s)/Grant(s): NCC8t5
Report No.(s): AIAA Paper 98-4408; Copyrightyal: Issuing Activity Hardcopy, Microfiche

The X-33 vehicle is, designed to provide induced environments similar to those expected for the Lockheedartasy
tar Reusable Launchelicle (RLY). The sub-orbital trajectories for the X- 33 are designed to evaluate materials and technology
for RLV andaresubject to aerodynamic, aeroheating and structural loading constraints assuring the environments generated are
within the capabilities of the vehicle. The trajectories are required to provide enougy tertkie vehicle to reach its intended
landingsite in the presence of ascamid reentry dispersions. The scope of the trajectories coverfthiftofigh ascent, transition,
andreentryto the Brminal Area Engry Management (AEM) interface, where the landing phase begimajéctory optimization
is accomplished through the use of the three degreeesfdom (3-DOF) versions of Program to Optimize Simulatege€tories
(POST)and Optimal Tajectories by Implicit Simulation (OTIS) computer codes. Five sets of mission objectives were-downse
lectedfor detailed trajectory design, providing a meahperforming initial flights of the vehicle and subsequent flight envelope
expansiomissions approachingdesign limits of the vehicle. All flight designs recover the X-33 via horizontal runway landing
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at Michael Army Air Field, Utah. The flight designs presented here are nominal reference trajectories with no dispersions
introduced.

Author

X-33 Reusable Launch Vehicle; Trajectory Optimization; Reusable Launch Vehicles; Flight Envelopes; Computerized Simula-
tion; Computer Pograms; Aendynamic Heating

19980237415NASA Goddard Space Flight Cent&reenbelt, MD USA
The Software Design for the Wde-Field Infrar ed Explorer Attitude Contr ol System
AndersonMark O., NASA Goddard Space Flight CentdSA; Barnes, Kenneth C., Hammers Co., USkjhorn, Charles M.,
HammersCo., USA,; Phillips, dm, Hammers Co., USA; Mat7, 1998; 16p; In English; 12th; Small Satellites, 31 Aug. 1998,
Logan,UT, USA; Sponsored bgmerican Inst. of Aeronautics and Astronautics, USA; No CopyrighajlACASI; A03, Hard
copy; A01, Microfiche

TheWide-Field Infrared Explorer (WIRE), currently scheduled for launch in September 1998, is the fifth of five spacecraft
in the NASA/Goddard Small Explorer (SMEX) series. This paper presents the design os\WitREHeControl System flight
software (ACS FSW). WIRE is a momentum-biased, threestalslized stellar pointer which provides high-accuracy pointing
andautonomous acquisition for eight to ten stellagets per orbit. WIRE' short mission life and limited cryogen supply motivate
requirementg$or Sun and Earth avoidance constraints which are designed to prevent catastrophic instrument damage-and to mini
mizethe heat load on the cryostat. The FSW implements autonomous fault detection and handling (FDH) to enforce these instru
mentconstraints and to perform several other checks which insure the safety of the spacecraft. The ACS FSW implements modules
for sensor data processing, attitude determination, attitude control, guide star acquisition, actuator command generation, com-
mand/telemetryprocessing, and FDH. These software components are integrated with a hierarchical control mode managing mod
ule that dictates which software components are currently active. The lowest mode in the hierarckgfissthere, in the sense
that it utilizes a minimal complement of sensangl actuators to keep the spacecraft in a stable configuration (power and pointing
constraintsaare maintained). As higher modes in the hierarchy are achieved, the various software functions are activated by the
mode manager, and an increasing level of attitude control accuracy is provided. If FDH detects a constraint violation or other
anomalyit triggers a safing transition to a lower control mode. The WIRE ACS FSW satisfiegatldaquisition and pointing
accuracyrequirements, enforces all pointing constraints, provides the ground wiitiple means for reconfiguring the system
via tableload, and meets all the demands of its real-time embedded environment (16 MHz Intel 80386 processor with 80387 copro
cessorunning under the VRX operating system). The mode managegaaizes and controls all the software modules used to
accomplishthese goals, and in particyléine FDH module is tightly coupled with the mode manager
Author
Applications Programs (Computers); Software Engineering; Spacecraft Configurations; Wire; Telemetry; Infrared Radiation;
Infrared Instruments; Flight Conti; Computer Pograms; Attitude Contl; Actuators
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CHEMISTRY AND MATERIALS

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

19980237402Princeton Uniy Dept. of Material and Aerospace EngineeriNg USA

Fuels Combustion Researh, Supecritical Fuel Pyrolysis Progress Reportl Sep. 1997 - 31 Aug. 1998

Glassman, Irvin; Aug. 28, 1998; 9p; In English

Contract(s)/Grant(s): F49620-98-1-0134; AF Proj. 2308

Report No.(s): AD-A353435; AFRL-SR-BL-TR-98-0629; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche
Concentratingn the problem of fuel line fouling possible in the next generation aircraft gas turbines, extensive experimenta

tion on the pyrolysis of the endothermic fuels, methylcyclohexane, decalin and tetraline under sub and supercritical was com-

pleted.Results revealed that the fuel decomposition rates had an activatign essentially the same for all fuels and cases, but

thatthe pre-exponential factor was two ordersnafgnitude higher under supercritical conditions. Although the pyrolysis products

weregenerally the same, higher order cyclic hydrocarbons were fmnuohel supercritical conditions. These compounds were also

found to have lead to known precursors for particulate formation and to have increased with increasing pressuréerBmess dif

betweersub and supercritical conditions have been postulated to be due to the phenomenon known as cagmgssiinégh

DTIC

CombustionPyrolysis; Aircraft Engines; Endothermic Fuels
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12
ENGINEERING

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

19980237257NASA Lewis Research Cente&leveland, OH USA
Digital PIV Measurements in the Diffuser of a High Speed Centrifugal Compmssor
Wernet,Mark P, NASA Lewis Research Centé&fSA; 1998; 12p; In English; 20th; Advanced MeasureraadtGround &sting
Technology15-18 Jun. 1998, Albuquerque, NM, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 519-20-53
Report No.(s): AIAA Paper 98-2777; No Copyrightiail: Issuing Activity Hardcopy, Microfiche

Particlelmaging \élocimetry(P1V) is a powerful measurement technique which can be used as an alternative or complemen
tary approach to Laser Doppler Velocimetry (LDV) in a wide range of research applications. PIV data are measured simulta-
neouslyat multiple points in space, which enables the investigation of the non-stationary spatial structures typically encountered
in turbomachineryObtaining ample optical access,faiéntly high seed particle concentraticssd accurate synchronization
of image acquisition relative to impeller position are the most formidabkes in the successful implementation of PIV in turbo
machineryPreliminary results from the successful application of the standard 2-D digital PIV technique ifuiee difa high
speedcentrifugal compressor are presented. Instantaneousnfleasurements were also obtained during compresggr. sur
Author
Laser Doppler ®locimeters; Particle Imageelbcimetry; Centrifugal Compssors; Tirbomachinery; Digital @hniques

19980237263Cincinnati Univ, OH USA
Developmentof a \orticity-Velocity Navier-Stokes Formulation for the Study of Compessibility Effects on Dynamic Stall
1 Sep. 1994 - 29 Feb. 1996
Ghia, K. N., Cincinnati Uniy USA; Ghia, U., Cincinnati UniyUSA; Jul. 1996; 21p; In English
Contract(s)/Grant(s): NCC2-5096; No Copyrightaf. CASI; A03, Hardcopy; A01, Microfiche

Thefirst major area of this study was to develop a vorticity-velocity formulation and numerical solution algorithms suitable
for the analyses of incompressible as well as low-to- moderate-speed compressible flows. Research performed towards contribut
ing to thedetermination of the appropriate vorticity and dilation creation boundary conditions suggested to temporarily set aside
this approach and useprimitive-variable approach other than the pseudo-compressibility approach used. The second major area
of study was initiated to comprehensively examine the INS-2D and INS-3D programs from the point of view of boundary condi
tions.The research carried out was documented in the form of two technical papers which are included in Appendices A and B;
the boundary-condition related issues for INS-3D are briefly mentioned.
Author
Vorticity; \ortices; NavierStokes Equation; Comgssibility Effects; A@dynamic Stalling; Diect Numerical Simulation; Com
putationalFluid Dynamics

19980237452NASA Goddard Space Flight Cent&reenbelt, MD USA
Analysis of the Cyclotion Facility Calibration and Air craft Results Obtained by LIULIN-3M Instrument
Dachev, T. P., Bulgarian Academy of Sciences, Bulgaria; Stassinopoulos, E. G., NASA Goddard Space Flight Center, USA;
Tomov,B. T., Bulgarian Academy of Sciences, Bulgaria; Dimit\G., Bulgarian Academy of Sciences, Bulgaria; Matviichuk,
Y. N., Bulgarian Academy of Sciences, Bulgaria; Shurshakok., Institute of Biomedical Problems, USSR; Pet\wW., Inst-
tute of Biomedical Problems, USSR; 1998; 4p; In English; Advances in Space Research, 12-19 Jul. 1998, Nagoya, Japan;
Sponsoredby Committee on Space Research, France
Contract(s)/Grant(s): NZ-701; No Copyrightyal: CASI; A01, Hardcopy; A01, Microfiche

TheLIULIN-3M instrument is a further development of the LIULIN dosimetdiometerwhich has been used on theRIf
spacestation in the 1988-1994 time period, The LIULIN-3M is designed for continonaustoring of the radiation environment
duringthe BION-12 satellite flight in 1999. A semiconductor detector withimi thickness and 1 cm(exp 2) area is used in the
instrumentPulse high analysis techniqueused for measurement of the ayelosses in the detectdrhe final data sets from
theinstrument are the flux and the dose rate for the exposition time and 256 channels of LET spectra if a non-nal coincidence of
the particles to the detector is considered. The LIULIN-3M instrument was calibrated by proton fluxesfesigmtiénegies at
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the Indiana University Cyclotron Facilitiyn June 1997 and was used for space radiation measurements during commercial aircraft
flights. Obtained calibration and flight results are analyzed in the paper

Author

Commecial Aircraft; Calibrating; Cyclotons; Semiconductors (Materials); Thickness

19980237453NASA Goddard Space Flight Cent&reenbelt, MD USA
Miniatur e High-Let Radiation Spectometer for Space and Aionics Applications
Stassinopoulos, E. G., NASA Goddard Space Flight Center, USA; Stauffer, Craig A., Systems Engineering and Security, Inc.,
USA,; Brucker G. J., Radiation Edcts Consultants, USA; 1998; 12p; In English; Nuclear Instruments and Methods in Physics
Research, Unknown; No Copyrighty&il: CASI; A03, Hardcopy; AO1, Microfiche

This paper reports on the design and characterization of a small, low, pmddow weight instrument, a High-LET Radiation
Spectromete(HiLRS), that measures eggrdeposited by heavy ions in microelectronic devitége HILRS operates on pulse-
height analysis principles and is designed for space and avionics applications. The detector component in theigistrsedent
on lage scale arrays of pjanctions. In this system, the pulse amplitude from a particle hit is directly proportional to the particle
LET. A prototype flight unit has been fabricated and calibrated using several heavy ions with vansrentdiFotons with sev
eralenegies. The unit has been delivered to the Ballistic Missile Defergan@ation (BMDO) c/o the Air Force Research Labo
ratoryin Albuquerque, NM, for integration into the military Spaeefnology ResearcheYicle (STR/), a US-UK cooperative
mission.Another version of HILRS is being prepared for delivery in April toHiueble Spacedlescope (HST) project, to fly
onthe HST Orbital Systemse$t (HOST) Platform on a shuttle mission.
Author
Spacelransportation System Flights; Reselalehicles; Missile Defense; Miniaturization; Militarye@hnology; Micoelectron-
ics; Hubble Spaceelescope; Ballistic Missiles;\ionics; Aebspace Engineering

19980237572Florida Agricultural and Mechanical Uni\Center for Nonlinear and Nonequilibrium Aeroscigniadlahassee,
FL USA
Shock Wave Dynamics in \WWeakly lonized Gasesl Jun. 1997 - 31 May 1998
Johnson, Joseph A., lll, Florida Agricultural and Mechanical Uhi8A; 1998; 10p; In English
Contract(s)/Grant(s): NAG1-1930; No Copyrightzadl: CASI; A02, Hardcopy; A01, Microfiche

We have begun a comprehensive series of analyses and experiments to shadyctpeoblem of shock wave dynamics in
ionizedmedia. Our objective is to isolate the mechanisms that are responsible for the decrease in the shock amplitude and alsc
to determine the relevant plasma parameters thabwitequired for a drag reduction scheme in an actual high altitude hypersonic
flight. Specifically we have initiated a program of analyses and measurements with the objective of (i) fully characterizing the
propagation dynamics in plasmas formed in gases of aerodynamic interest, (ii) isolating the mechanisms responsible for the
decreasedhock strength and increased shock velp(ity extrapolating the laboratory observations to the technology of -super
sonicflight.
Author
Shock \&ves; lonized Gases; Drag Reduction; Flight Altitude; Fluid Dynamics; Supersonic Flight

19980237910Lockheed Martin actical Aircraft Systemd~ort Worth, TX USA
Analysis of Limit Cycle Oscillation/Transonic High Alpha Flow Visualization, Part 3, Oscillating Model Data Final
Report,Oct. 1994 - 1997
Cunningham, Atlee M., JrGeurts, Evert G.; Jan. 1998; 173p; In English
Contract(s)/Grant(s): F49620-94-C-0093; AF Proj. 2401
Report No.(s): AD-A353918; AFRL-VA-WP-TR-1998-3005-Pt-3; No Copyright; Avail: CASI; A08, Hardcopy; A02, Micro-
fiche

A flow visualization test was conducted with the simple straked wing in August, 1996 (at the National Aerospace Laboratory
NLR, The Netherlands), for the purpose of obtaining flow visualization data to complement the pressure and force data-base gener
atedin earlier tests of the same configuration. This test was conducted in two parts to examine the flow field characteristics: (1)
at high alpha conditions that involve vortices, shocks, and separated flows, and (2) at low alpha conditions typical of transonic
LCO flows with and without tip stores. Laser light sheet/water vapor techniques were used to illuminate the flows, and video
recordingwas used to obtain the data. Both low and high speed video cameras weoeaxsedine spanwise and streamwise
lasersheet positiondn addition, under NLR funding, some preliminary particle image velocimetry (PIV) data were obtained at
M=0.225and 0.6, as well as some pulsed laser flow visualization (9 nano-sec pulse) at M=0.9. Cowataperformed between
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theflow visualization data from this test and the pressure/force data obtained in 1992 on the same configuration. This report con
tainsthe flow visualization results, for the oscillating model.

DTIC

Flow Msualization; Tansonic Flow; Separated Flow; ¥ Oscillations

19980237911Lockheed Martin dctical Aircraft Systemd-ort Worth, TX USA
Analysis of Limit Cycle Oscillation/Transonic High ALPHA Flow Visualization, Part 2, Stationary Model Data Final
Report,Oct. 1994 - 1997
Cunningham, Atlee M., JrGuerts, Evert G.; Jan. 1998; 165p; In English
Contract(s)/Grant(s): F49620-94-C-00937; AF Proj. 2401
Report No.(s): AD-A353919; AFRL-VA-WP-TR-1998-3004-Pt-2; No Copyright; Avail: CASI; A08, Hardcopy; A02, Micro-
fiche

A flow visualization test was conducted with the simple straked wing in August, 1996 (at the National Aerospace Laboratory
NLR, The Netherlands), for the purpose of obtaining flow visualization data to complement the pressure and force data-base gener
atedin earlier tests of the same configuration. This test was conducted in two parts to examine the flow field characteristics: (1)
at high alpha conditions that involve vortices, shocks, and separated flows, and (2) at low alpha conditions typical of transonic
LCO flows with and without tip stores. Laser light sheet/water vapor techniques were used to illuminate the flows, and video
recordingwas used to obtain the data. Both low and high speed video cameras weoeaxsedine spanwise and streamwise
lasersheet positiondn addition, under NLR funding, some preliminary particle image velocimetry (PIV) data were obtained at
M=0.225and 0.6, as well as some pulsed laser flow visualization (9 nano-sec pulse) at M=0.9. Cowataperformed between
theflow visualization data from this test and the pressure/force data obtained in 1992 on the same configuration. This report con
tainsthe flow visualization results for the stationary model.
DTIC
Separated Flow; fAnsonic Flow; \ihg Oscillations; Flow éualization
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GEOSCIENCES

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

19980237043Korea Electric Power Corplaejon, Korea, Republic of
Development of Gas Trbine Output Enhancement System Using Thermal Ice Storage (l)
Choi, Byun Youn, KoreaElectric Power Corp., Korea, Republic of; Joony Jin, Korea Electric Power Corp., Korea, Republic
of; Lee, Kyoung Ho, Korea Electric Pow€prp., Korea, Republic of; Lee, Jae Bong, Korea Electric Power Corp., Korea,-Repub
lic of; Kang, Myung Soo, Korea Electric Power Corp., Korea, Republic of; Kim, Kyung Soon, Korea Electric Power Corp., Korea,
Republicof; 1997; 272p; In Korean
ReportNo.(s): TR-96EJ31-97-60; DE98-766293; No Copyrighaih Issuing Activity US Distribution and Sales OnlMicro-
fiche

Theobjective of this study is to develop a system which enhances gas turbine output using ice storage in summer peak days
for power supply stability in domestic power system. This study represents conceptual design, system optimization, basic design
and economic analysis of system. General equations which represents capacity of chiller and storage tank were drive. Pyungtael
powerplant was selected as one suitable for system application due to its space avallabikystem was optimized on the basis
of economic analysis and power supply situation by determinatioptimhal inlet cooling hourTRNSYS simulation program
wasused for optimal operating factor of ice harvester under partial load operating con8itisiesdesign includes capacity-cal
culationof component, cost survegystem flow diagram, plot plan, and system guide. The system has been evaluated on the basis
of economic analysis which calculates NP®yback period and levelized generation cost.
DOE
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19980237454NASA Goddard Space Flight Cent&reenbelt, MD USA

A Modernized Approach to Meet Diversified Earth Observing System (EOS) AM-1 Mission Requements

Newman,Lauri Kraft, NASA Goddard Space Flight CentdSA; Hametz, Mark E., Al Solutions, Inc., USA; ConwBarrel

J., Al Solutions, Inc., USA; 1998; 15p; In English; 13th; Space Flight Dynamics, 11-15 May 1998, Greenbelt, MD, USA;
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Froma flight dynamics perspective, the EOS AM-1 mission design and maneuver operations present a number of interesting
challengesThe mission design itself is relatively complex for a low Earth mission, requifiegen, Sun-synchronous, polar
orbit with a repeating ground track. Beyond the need to design an orbit that meets these requirements, the recent focus on low-cost
"lights out” operations has encouraged a shift to more automated ground support. Flight dynamics activities previously performed
in special facilities created solely for that purpose andestdly personnel with years of design experience are now being shifted
to the mission operations centers (MOCs) staffed by flight operations team (FOT) operators. These operators’ responsibilities
includeflight dynamics as a small subset of their work; therefore, FOT personnel often do ntitchaxperience to make critical
maneuvedesign decisions. Thus, streamlining the analysis and planning work required for such a complicated orbit design and
preparing=OT personnel to take dhe routine operation of such a spacecraft both necessitated increasing the automation level
of the flight dynamics functionalitylhe FreeFlyer(trademark) software developed by Al Solutions provides a means to achieve
bothof these goals. The graphic interface enables users to interactively perform analyses that previously required many parametric
studiesand much data reduction to achieve the same result. In addition, the fuzzy logic engine .enables the simultaneous evaluation
of multiple conflicting constraints, removing the analyst from the loop and allowing the FOT to perform more of the operations
without muchbackground in orbit design. Modernized techniques were implemented for EOS AM-1 flight dynamics support in
severalreas, including launch window determination, orbit maintenance maneuver control strategies, and maneuver design and
calibrationautomation. The benefits of implementing these technimefsgle increased fuel available for on-orbit maneuvering,
a simplified orbit maintenance process to minimize science data downtime, and an automated routine maneuver planning process.
This paper provides an examination of the modernized techniques implemented for EOS AM-1 to achieve these benefits.
Author
Earth Observing System (EOS); Mission Planning; Data Reductioodfteamics; Data Rrcessing; Flight Operations

19980237712Colorado State UnivDept. of Atmospheric SciencEort Collins, CO USA
Analysis of Ice Nucleating Aeisol Measuements duringSUCCESS: April, May 1996 Final Report 1 Jan. - 31 Dec. 1997
RogersD. C., Colorado State Unj\JUSA; Kreidenweis, S. M., Colorado State UnlySA; DeMott, PJ., Colorado State Unijv
USA; Mar. 24, 1998; 5p; In English
Contract(s)/Grant(s): NAG21D9; No Copyright; &ail: CASI; A01, Hardcopy; A01, Microfiche

This section describes our research activities during year three offthis lkef the second yegpreliminary archive data sets
were submitted to the SUCCESS archive. After additional analyses, final versions were prepared and submitted. These are
includedon the SUCCESS CD-ROM datditions that were recently released by NASA Ames. Over the range of temperature
andsupersaturation conditions ofir measurements (15 to -40 C, and from ice saturation to approximately 15% water supersatura
tion), IN concentrations rangddom less than 0.1 to approximately 500 per libging generally greater at colder temperatures
andhigher supersaturations. to estimate the potential of aircraft exhaust as a source of IN, we examined datmj®of e
field project wherthe DC-8 was following closely behind other humidity conditions of our measurements. In April 1997,-a micro
physicalworkshop was convened at NCAR to select cases for in depth analyses and to address questionsatsistetiey
of cloud ice crystal measurements (size distributions and mass concentrations) and aerosol size distributions. We attended thi:
meetingand contributed to the discussions. A particular concern was identified in the CN measurements. On the DC-8, CN mea
surementsvere obtained by four ddrent investigator groups, using commercially available instrumentdtenDC-8 SUC
CESSCN data showed long periods where the measurements were in substantial agreement, but there were also pegeds with lar
discrepanciesSeveral possible factors were identified that could help explain these discrepancies, including minimum detectable
particlesize, response at reduced pressures, and location of sample inlet on the aircraft.
Derived from text
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Aviation Fuel Tracer Simulation: Model Intercomparison and Implications

Danilin, M. Y., Atmospheric and Environmental Research, Inc., USA; F&he}., National Oceanic and Atmospheric Adminis
tration, USA; Schumann, U., Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany, Mrathealifornialniv.,

USA; Penner, J. E., Michigan Univ., USA; Ko, M. K. W., Atmospheric and Environmental Research, Inc., USA; Weisenstein,
D. K., Atmospheric and Environmental Research, Inc., USA; Jackman, C. H., NASA Goddard Space Flight/Santeitari,

G., Aquila Univ, Italy; KoehlerI., Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germany; Sausen, R., Deutsche For
schungsanstalt fuer Luft- und Raumfahrt, GermangaVér C. J., NASA Goddard Space Flight CentdBA; Douglass, A. R.,

NASA Goddard Space Flight Cent&tSA; Connell, PS., Lawrence Livermore National Lab., USA; Kinnisbn E., Lawrence
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LivermoreNational Lab., USA; Dentengf. J., Utrecht Uniy Netherlands; Fleming, E. L., NASA Goddard Space Flight Center
USA,; Berntsen, TK., Oslo Univ, Norway; Isaksen, I. S. A., Oslo UniWorway; Haywood, J. M., Meteorologicalfieg, UK;
GeophysicaResearch Letters; 1998; 10p; In English; No Copyrigh&ilACASI; A02, Hardcopy; A01, Microfiche

An upper limit for aircraft-produced perturbations to aerosols and gaseous exhaust products in the upper troposphere and
lower stratosphere (UT/LS) is derived using the 1992 aviation fuel tracer simulation performed by eleven global atmospheric
models.Key Endings are that subsonic aircraft emissions: (1) have not be responsible for the observed water vapor trends at 40
degN; (2) could be a significant source of soot mass near 12 km, but not at 20 km; (3) might cause a noticeable increase in the
backgroundsulfate aerosol surface area and number densities (but not mass density) near the northern mid-latitude tropopause;
and(4) could provide a global, annual mean top of the atmosphere radiative forcing up to +0.006 W/sq m and -0.013 W/sgq m due
to emitted soot and sulfurespectively
Author
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Emission

14
LIFE SCIENCES

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

19980237931Naval Postgraduate SchpMonterey CA USA
The Effects of Sopite Syndome on Self-Paced Airsickness Desensitizationdgram
Flaherty Michelle A.; Sep. 1998; 78p; In English
Report No.(s): AD-A354296; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

The U. S. Navy implemented the Self-Paced Airsickness Desensitization (SPAD) program in 1989 for aviation students
whoseincidence of airsickness was not easily resolved. Some participants may have also experienced symptoms that are not typi
cally recognized as motion sickness, including prolonged drowsiness and/or mood changes. These effects are part of a poorly
understoodesponse to motion termed "Sopite Syndrome.” This thegibres the éécts of Sopite Syndrome on student aviators
diagnosed with motion sickness. Sixty SPAD program participants completed a survey comprised of scales, which estimate
motionsickness, drowsiness, fatigue, and sleep disturbances duAmgt&Rtment daysResults indicate: (1) symptoms consis
tentof Sopite Syndrome were reported by 45% of the participants and (2) the presence of Sopite SyndroAl@ paaiSipant
wasnot an accurate predictor for successful treatment and return to flight status.
DTIC
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19980237938Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
A Comparison of 8-Hour versus 12-Hour Shifts on Performance, Health and Safety in a USAF Aircraft Maintenance
Squadron
Scott,Kelly J.; Sep. 1998; 63p; In English
Report No.(s): AD-A354347; AFIT/GLM/LAL/98S4t No Copyright; Aail: CASI; A04, Hardcopy; AO1, Microfiche

This study examined thefetts of converting a lge USAF aircraft maintenance squadron from an 8-kbifir system to
a 12-hour shift system. In 1996, the squadron converteédlitsour operations from three 8-hour work shifts, to two 12-hour work
shifts with compressed workeeks.The squadron maintained 12-hour shifts for 19 consecutive months. A comparison was made
of organizational performance, worker health and safety measures before, during and after 12-hour shift implementation. Findings
indicatedthat changing from 8- to 12-hour shifts resulted in a slight increase in aircraft Mission Capability rates. Hbisever
benefitappears to have come at the expense of worker health, as evidenced by a ten-fold increase in worker sick-call visits to the
base hospital. Additionally, the squadron expended a higher proportion of direct labor hours in support of the flying schedule.
Therewereno significant diferences in any other aircraft reliabilitpaintenance repair or deferred maintenance indicators. On-
andoff-duty accident rates were also examined. There were no significemedides noted between mean 8- and 12-hour shift
accidentrates. The decision to implement 12-hour shifts is one that must be made with careful consideration of the costs and bene
fits identified in this study
DTIC
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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.

19980237199Vigyan Research Associates, Indampton, YA USA

A Formal Model of Partitioning for Integrated Modular A vionics

DiVito, Ben L., Migyan Research Associates, Inc., USA; Aug. 1998; 86p; In English

Contract(s)/Grant(s): NAS1-96014TRP 519-50-1-01

Report No.(s): NASA/CR-1998-208703; NAS 1.26:208703; No CopyrighdjlACASI; A05, Hardcopy; A01, Microfiche
Theaviation industry is gradually moving toward the use of integrated modular avionics (IMA) for civilian transport aircraft.

An important concern for IMA is ensuring that applications are safely partitioned so they cannot interfere with oné\enother

haveinvestigated the problem ehsuring safe partitioning and logical non-interference among separate applications running on

ashared Aionics Computer Resource (ACR). This research was performed in the context of ongoing standardaétian ef

particular,the work of RCA committee SC-182, and the recently completed ARINC 653 application executive (APEX) interface

standardWe have developed a formal model of partitioning suitable for evaluating the design of an ACR. The model draws from

the mathematical modeling techniques developed by the computer security comihisitgport presents a formulation of parti

tioning requirements expressed first using conventional mathematical notation, then formalized using the language of SRI'S Pro

totypeVerification System (PVS). The approach is demonstrated on three candidate designs, each an abstraction of features founc

in real systems.

Author
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19980237201Cleveland State UnivCleveland, OH USA
Performance Analysis of an ActofBased Distributed Simulation Final Report
Schoeffler James D., Cleveland State UniySA; Oct. 1998; 72p; In English
Contract(s)/Grant(s): NCC3-461; NAG3-144T;®P 509-10-31
ReportNo.(s): NASA/CR-1998-208518; NAS 1.26:208518; 2299; No Copyright; sail: CASI; A04, Hardcopy; A01, Micro
fiche
Object-orientedlesign of simulation programs appetarde very attractive because of the natural association of components
in the simulated system with objects. There is goe&tntial in distributing the simulation across several computers for the pur
pose of parallel computation and its consequent handlinggefrlaroblems in less elapsed time. One approach to such a design
is to use "actors”, that is, active objects with their own thread of control. Because these objects execute cormumaenttyca
tion is via messages. This is in contrast to an object-oriented design using passive objects where communication between objects
is via method calls (direct calls when they are in the same address space and remote procedure calls when they are in differer
address spaces or different machines). This paper describes a performance analysis program for the evaluation of a design fc
distributedsimulations based upon actors.
Author
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19980237929Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Software Support Cost Estimating Models: A Comparative Study of Model Content and Parameter Sensitivity
Brummert, Kevin L.; MischlerPhilip, Jr; Sep. 1998; 174p; In English
Report No.(s): AD-A354293; AFIT/GCA/LAS/98S-3; No Copyrightzall: CASI; A08, Hardcopy; A02, Microfiche
This research entailed a comparison of five softvemtimating models: PRICE-S, SEER-SEM, SoftCost-O0O, SoftEst, and
SPR KnowledgePLAN. The objective was to research tlfierdifces of the software models as related to software support cost.
The following major question areas were addressed: (1) How do the differences between the models impact the resulting cost
estimates?2) to what degree can we explain and adjust for tierdiices between cost models? All items were for flight avionics
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of a manned aircraft. The t8fences between the models significantly impact the resulting estimates. Over the five models evalu
ated, a range of over $60 million occurred during a twenty year estimate. The researchers can expfamerticeslinh the models

dueto the diferent algorithms used, but were e to normalize the models to achieve equivalent estimates. The researchers
feel a typical user will not be able to normalize separate models and should, therefore, concentrate on learning one or two models
in detail. Diferent models are more appropriate depending on the task or project being estimated.
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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.

19980237141NASA Lewis Research Centé&leveland, OH USA
Quantitative Interfer ometry in the Sevee Acoustic Envionment of Resonant Supersonic Jets
Mercer,Carolyn R., NASA Lewis Resear@entey USA; Raman, Ganesh, NYMA, Inc., USA; 1998; 7p; In English; 4th; High
Speedlet Flows, 21-25 Jun. 1998 adhington, DC, USA; Sponsored by American Society of Mechanical Engineers, USA
Contract(s)/Grant(s): FOP 274-00-00; Copyright;\ail: Issuing Activity Hardcopy, Microfiche

Thereis renewed interest in the study of supersonic jets due to advances in high speed jet propulsion, supersonic combustion,
andjet noise suppression for the next generation supersonic commercial transport. Understanding fundamental fluid dynamic and
acousticprocesses for these applications requires quantitative velderitgity and temperature measurements. In this paper we
presentdata demonstrating a ngmbust interferometer that can provide accurate data even in the presence of intense acoustic
fields. This novel interferometgethe Liquid Crystal Point Difaction Interferometer (LCPDI)yas developed earlier for space
flight experiments and @pplied here to the case of a supersonic shock-containing jet. The LCPDI is briefly described,-then inte
gratedline-of-sight densitydata from the LCPDI for two underexpanded free jets are presented. The experimental shock spacings
agreewell with theory
Author
Supersonidransports; Supersonic Jet Flow; Supersonic Combustion; Noise Reduction;cleftMioise; Jet Rvpulsion;Inter-
ferometry;Density Measwment; Acoustics

19980237250NASA Goddard Space Flight Cent&reenbelt, MD USA
Cryogenic Optical Performance of the Cassini Composite InfraRed Spedmeter (CIRS) Flight Telescope
Losch, Patricia, NASA Goddard Space Flight Center, USA; Lyons, James J., lll, NASA Goddard Space Flight Center, USA;
HagopianJohn, NASAGoddard Space Flight CentelSA; 1998; 18p; In English; 8th; Cryogenic Optical Systems and instru
ments,Jul. 1998, San Diego, CA, USA,; Sponsored by International Society for Optical Engineering, USA; No Copvaidiht; A
CASI; A03, Hardcopy; A01, Microfiche

The CIRS half-meter diameter beryllium flight telescapeptical performance was tested atittetrument operating tem
peratureof 170 Kelvin. The telescope components were designed at GoddardFightE€enter (GSFC) but fabricated out of
houseand then assembled, aligned and tested upon receipt at GSFC. A 24 inch aperture cryogenic tesilizedity 1024
x 1024 CCD array was developed at GSFC specifically for this test. The telescope,s image quality (measured as empijcled ener
boresight stability and focus stability were measured. The gold coated beryllium design exceeded the cold image performance
requiremenbf 80% encircled engy within a 460 micron diameter circle.
Author
Coatings;Cryogenics; Flight Characteristics; Image Resolutitmfrared Specttmeters; Operatingéimperatue; Telescopes;
TestFacilities; Astonomical Observatories; Miars; Lenses; Optical Measuring Instruments; Seeing Ohsimy);Spaceborne
Astronomy
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As part of a research program directed at the acoustics of advanced subsonic propulsion systems undertaken at NASA
Langley,Duke University was funded to develop a boundary condition model for bulk-reacting nacelle liners. The overall objec
tive of the Langley program was to understand and predict noise from advanced subsonic transport engines and to develop relatec
noisecontrol technologyThe overall technical areas includé&ah and propeller source noise, acoustics of ducts and duct liners,
interior noise, subjective acoustics, and systems noise prediction. The Duke effort was directed toward duct liner acoustics for
thedevelopment of analytical methods to characterize liner behavior in both frequency domain aludnt@ime A review of duct
acousticsand liner technology can be found in Reference [1]. At that time, NASA Langisynvestigating the propulsion con
cept of an advanced ducted fan, with a large diameter housed inside a relatively short duct. Fan diameters in excess of ten fee
wereproposed. The lengths of both the inlet and exhaust portions of the duct were to be short, probably less than half the fan diame
ter. The nacelle itself would be relatively thin-walled for reasons of aerodynamic efficldrechlade-passage frequency was
expectedo be less than | kHz, and very likely in the 200 to 300 Hz range. Because of the design constraints adfiet,shdintn
nacelle, andong acoustic wavelengths, the application déefive liner technology would be especially challenging. One of the
needs of the NASA Langley program was the capability to accurately and efficiently predict the behavior of the acoustic liner.
Thetraditional point impedance method was not an adequate model for proposed liner designs. The method was too restrictive
to represent bulk reacting liners and to allowtfoe characterization of many possible innovative liner concepts. In the research
effort at Duke, an alternative method, initially developed to handle bulk reacting layers as described in Reference [2], was
extendedo apply to a broad range of liner types. This meihotlided the ééct of local gradients along the liner surface, and
was particularly appropriate for situations with flower the liner and grazing incidence acoustic fields. In order to utilize time
domaincomputational methods to solve for the propfan acoustic field, corresponding liner boundary conditions were developed
for time domain solutions rather than frequency domain solutions.

Author
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19980237714NASA Lewis Research Cente&leveland, OH USA
Modeling the Response fom a Cascade to an Upsaam Acoustic Disturbance
Paynteyr Gerald C., Boeing Co., USA; Clark, Larry, Boeing Co., USA; Cole, Gary L., NASA Lewis Research Cehl8A,
1998;18p; In English; 36th; Aerospace Sciences, 12-15 Jan. 1998, Rend SRV Sponsored by American Inst. of Aeronautics
andAstronautics, USA
Contract(s)/Grant(s): FOP 022-00-00
Report No.(s): AIAA Paper 98-0953; No Copyrightiail: Issuing Activity Hardcopy, Microfiche

Time-accuraté-uler flow field simulations for the flothrough a two-dimensional cascade subjected to an up-stream acous
tic disturbance were used as the basis for a small disturbancetmpdeadict the reflected response up-stream of the cascade.
The small disturbance model results in a linear system of algebraic equations for the properties of the reflected and transmitted
disturbancesThe model predicts the reflected and transmitted responses as a function of the cascade blade thecisttry
bancestrength, and the initial flowroperties prior to the upstream disturbance. The predicted results from the small disturbance
model were then compared with the Euler analysis results for a two-dimensional cascade. Agreement between the model and the
Eulerdata indicated that the model was potentially useful as a basis for an outflow boundary condition for time-accurate Euler/
Navier-StokegENS) simulations of supersonic mixed compression inlet flows needed to determine the stalgjiityofhrear inlet
that encounters an atmospheric disturbance. This boundary condition must provide an approximation of the response from the
compressor by the inlet flow at the face of the compressor when a disturbance from upstream passes through the inlet and intc
the compressorA new characteristic boundary condition basedhensmall disturbance response model was formulated and dem
onstratedndependently in two one-dimensional Euler codes. The one-dimensional Euler codes with the new boundary condition
andwith existing boundary condition formulations were used to predict the reflection responsex@a @empressor experi
ment.The new boundary condition was found to provide a significant improvement in accuracy for the reflection response of an
acoustiadisturbance from a compressor relative to existing outflow boundary condition neatedssupersonic mixed compres
sion inlet, a one-dimensional Euler code was also used to demonstrate the dependence of the inlet normal-shock response ar
unstarttolerance on the outflow boundary condition.
Author
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Includes space sciences (general); astronomy; astrophysics; lunar and planetary exploration; solar physics, and space radation.

19980237136NASA Langley Research Centétampton, YA USA
Numerical Roll Reversal Predictor-Corrector Aerocapture and Precision Landing Guidance Algorithms for the Mars
Surveyor Program 2001 Missions
Powell, Richard W NASA Langley Research Cent&lSA; 1998; 9p; In English; Atmospheric Flight Mechanics, 10-12 Aug.
1998, Boston, MA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AIAA Paper 98-4574; Copyrightyal: Issuing Activity Hardcopy, Microfiche

This paper describabe development and evaluation of a numerical roll reversal predimtigrctor guidance algorithm for
theatmospheric flight portion of the Mars Surveyor Program 2001 Orbiter and Lander missions. The Lander mission utilizes direct
entryand has at demanding requirement to deploy its parachute within 100 km ofjgtel&gioyment point. The Orbiter mission
utilizesaerocapture to achieve a precise captured 10 orbit with a single atmospheric pass. Detailed descriptions of these predictor
correctoralgorithms are given. Also, results of three and six degree-of-freedom Monte Carlo simulations which include naviga
tion, aerodynamics, mass properties and atmospheric density uncertainties are presented.
Author
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Aircraft Guidance; Aescapture
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