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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 1

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

03 Air Transportation and Safety 2
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation N.A.

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

05 Aircraft Design, T esting and Performance 3
Includes aircraft simulation technology.

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

07  Aircraft Propulsion and Power 4

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 5
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 5

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

10 Astronautics 6

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 6
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12

Engineering 7
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 11
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 11
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

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

16  Physics N.A.

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

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

18 Space Sciences 12
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General N.A.

Indexes

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

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



Document Availability

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

and availability and pricing information for cited documents.



The New NASA Video
Catalog is Her a

To order youresopy,

call the NASA STI Help Desk at

(301) 621-0390,
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(301) 621-0134,
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help@sti.nasa.gov,
or visit the NASA STI Program
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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
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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AERONAUTICAL
E N G I N E E RI N G A Continuing Bibliography (Suppl. 386)

OCTOBER 30, 1998

01
AERONAUTICS

19980219349NASA Langley Research Centétampton, YA USA
Aeronautical Engineering: A Continuing Bibliography, Supplement 383
Sep. 18, 1998; 49p; In English
Report No.(s): NASA/SP-1998-7037/SUPPL383; NAS 1.21:7037/SUPPL383; No Copyright; Avail: CASI; A03, Hardcopy;
AO01, Microfiche
This bibliography lists reports, articles and other documents announced in the $thBBe and technical information sys
tem. Subject coverage includes: Design, construction and testing of aircraft and aircraft engines; aircraft components, equipment
andsystems; ground support systems; and theoretical and applied aspects of aerodynamics and general fluid dynamics.
CASI
Aemdynamics; Aamautical Engineering; Bibliographies; Indexes (Documentation)

19980219350NASA Langley Research Centéfampton,YA USA
Aeronautical Engineering: A Continuing Bibliography, Supplement 384
Oct. 02, 1998; 38p; In English
Report No.(s): NASA/SP-1998-7037/SUPPL384; NAS 1.21:7037/SUPPL384; No Copyright; Avail: CASI; A03, Hardcopy;
A01, Microfiche
This bibliography lists reports, articles and other documents announced in the $¢hBle and technical information sys
tem. Subject coverage includes: Design, construction and testing of aircraft and aircraft engines; aircraft components, equipment
andsystems; ground support systems; and theoretical and applied aspects of aerodynamics and general fluid dynamics.
CASI
Aerodynamics; Aamautical Engineering; Bibliographies; Indexes (Documentation)

02
AERODYNAMICS

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

19980220443lbaraki Univ, Faculty of EngineeringHitachi, Japan
Performance Comparison Between Wo Airfoils for W ind Turbine Blade
Suido, Goichi, Ibaraki Univ., Japan; Kato, Eizi, Ibaraki Univ., Japan; Tachikawa, Tsutomu, Ibaraki Univ., Japan; Matsumiya,
Hikaru, Ministry of International Tade and Industrylapan; Journal of the Faculty of Engineering, lbaraki University; T392;
ISSN0367-7389; ¥lume 40, pp. 197-204; In Japanese; No CopyrighajlAlssuing Activity Hardcopy, Microfiche

The present work is an attempt to examine the characteristics of two airfoils (MEL-IBA-001, FX-84W140) and to discuss
the performance for the wind turbine blades. MEL-IBA-001 (MEL) was designed for a wind turbine blade, and FX-84WI40 (FX)
hasbeen used for the blade. The maximums of the camber of MEL and FX and the maximum thickness of both airfoils were situ
atedrespectively at 0.47, 0.41, and 0.36 the chord length from the leading Bigg:sunnel tests for the airfoil characteristics
wasperformed at the Reynolds numbers 0.7 x 10(exp 5) and 3.5 x 10(exp 5), in the range of the angle of attack, -24 deg. to 24



deg.respectivelyThe results indicate thab appreciable diérence was observed in the lift/drag ratio between the airfoils, but
MEL was better than FX in the lift characteristics, MEL was therefore preferable to FX for a wind turbine blade.

Author

Wind Tunnel Ests; Vihd Turbines; Airfoils; Performanceebts; Tirbine Blades; Aerdynamic Characteristics

03
AIR TRANSPORTATION AND SAFETY

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

19980221125Environmental Protection Agend@ffice of Enforcement and Compliance Assurantshington, DC USA
Profile of the Air Transportation Industry: EP A Office of Compliance Sector Notebook Ryject
Feb. 1998; 106p; In English
Report No.(s): PB98-158686; ERB10/R-97/001; No Copyright;vail: CASI; A06, Hardcopy; A02, Microfiche

Theair transportation sector can beken down into two categories: (1) facilities providing scheduled, non-scheduled, and
air courierservices using aircraft, and (2) airports and airport operations. It is these two major topics (i.e., aircraft facilities and
airports)and the activities and operations that occur within each of these areas that are the primary focus of this notebook.
NTIS
Air Transportation; Airports; Industries; Pollution Comtl; Civil Aviation

19980221239European Qranization for the Safety of Air NavigatipExperimental Centre, Bretigny-sGrge, France

Comparative Experiments with Speech Recognizers for?C Simulations

Hering, H., European Qanization for the Safety of Air Navigation, France; M&98; 34p; In English

Report No.(s): PB98-164346; EEC/NOTE-9/98; No CopyrighgilA CASI; A03, Hardcopy; A01, Microfiche
Innovativemultimedia techniques like speech recognition are in development and could be used for r@gltsimawiation

facilities. The specific AC command language, with its restrictive structure, may be more applicable to speech recognition sys

tems.Industry is ofering speech recognition devices based updereifit concepts and very high recognition qualitsefgorted.

Theaim of the experiments reported upon was to examine the recognizers under conditions as closely as possible to real-time ACT

simulations For this reason, speeofcordings were conducted during live EEC real-time simulations manned by experimented

controllersof different nationalities and diverse native languages.

NTIS

Air Traffic Contol; Real Tme Operation; Speech Recognition; Command Languages

1998022124 1European Qranization for the Safety of Air NavigatipBretigny-surOrge, France
Distributed and Fault Tolerant Flight Data Management (DIFODAM)
Florent,J. B, European Qyanization for the Safety of Air Navigation, France; Barabag;Wopean Qanization for th&Safety
of Air Navigation, France; Poddané., European @anization for the Safety of Air Navigation, France; Feb. 1998; 34p; In Mixed
Report No.(s): PB98-164379; EEC-326; No Copyright; Avail: Issuing Activity (Natl Technical Information Service (NTIS)),
Microfiche

DIFODAM introduces the concept of Shared Flight Planadifional implementations of shared data rely on a central data
basemanagement system which guarantees data consistéagyopose an alternative solution based on Group Communication
which provides a simple, common service for sharing Flight Plan Data in a synchronous multi-server context. We describe the
designof the architecture with emphasis on flexibility
NTIS
Fault Tolerance; Flight Plans; Flight Management Systems; Data Management; Data Base Management Systems; Air Traffic
Control; Distributed Pocessing

19980221251Federal Aviation Administratigri-ire Safety Sectigritlantic City, NJ USA
Initial Development of an Exploding Aemsol Can Simulator
Marker, Timothy Federal Aiation Administration, USA; Apr1998; 20p; In English
Report No.(s): PB98-157977; DORR/AR-TN97/103; No Copyright; &ail: CASI; A03, Hardcopy; A01, Microfiche
A device was constructed to simulate an exploding aerosol can. The device consisted of a cylindrical pressure vessel for stor
age of flammable propellants and base produadta high-rate dischger (HRD) valve for quick release of the constituents. Simu
lator tests were conducted using representative constituents and propellant quantities for comparison with actual cans heated tc



the point of rupture and ignition. This report describes the tests conduittethe simulator in unconfined spaces, a B-72gear
compartmentand an LD-3 Unit Loading Device (ULD). Subsequent work is planned with the aim of matching the pressure pulse
producedy the exposing aerosol can simulator with that measured during an overheated aerosol can explosion.

NTIS

Aerosols; Simulators; Cans; Explosions

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19980220116NASA Langley Research Centéfampton, YA USA
An Aerodynamic Assessment of Miar-Drag Generators (MDGS)
Bauer,Steven X. S., NASA Langley Research CertSA; 1998; 1p; In English; 20th; Applied Aerodynamics, 15-18 Jul. 1998,
AlbuquerqueNM, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AIAA Paper 98-2621; Copyrightya: Issuing Activity Hardcopy, Microfiche

Commercialtransports as well as fighter aircraft of the future are being designed with very low drag (friction and pressure).
Concurrentlycommuter airports are being built@nvisioned to be built in the centers of metropolitan areas where shotter run
waysand/or reduced noise footprints on takeofd landing are required. Thesguirements and the fact that drag is lower on
newvehicles than on older aircraft have resulted in vehicles that requigeaalaount of braking force (from landing-gear brakes,
spoilers high-lift flaps, thrust reversers, etc.). Micro-drag generators (MDG;s) were envisioned teaanadtemly distributed
dragforce along a vehicle by forcing the flow to separate on the aft-facing surface of atdeptyable devices, thus, generat
ing drag. The devices are intended to work at any speed and for any type of vehicle (aircraft, ground vehicles, sea-faring vehicles).
MDGs were applied to a general aviation wing and a representative fuselage shape and tested in two subsonic wind tunnels. The
resultsshowed increases in drag of 2 to 6 times that of a "clean” configuration.
Author
Aerodynamic Drag; Braking; Fighter Adgraft; Flapping; Friction; Landing Gear

19980221238European Q@anization for the Safety of Air NavigatipBxperimental Centre, Bretigny-sGrge, France
Revision Summary Document for the Base Aaraft Data (BADA)
Bos, A., European @anization for the Safety of Air Navigation, France; M&98; 56p; In English
Report No.(s): PB98-164338; EEC/NOTE-7/98-Rev-3.0; No CopyrighdilACASI; A04, Hardcopy; A01, Microfiche

This Revision Summary document (RSD) describes all changes made to BADA files in Revision 3.0 since the two previous
releasesRevision 2.5 and 2.6. Configuration management procedures for BADA trace all changes through Confichmaten
Orders(CCOs). The RSD thus presents a list of all 33 Cdgpdemented for BADA 3.0 along with a description for each CCO.
NTIS
ConfigurationManagement; Management Methods;cfaft Structues; Data Bases

19980221252European Q@anization for the Safety of Air NavigatipBxperimental Centre, Bretigny-sGrge, France
Air craft Performance Summary Tables for the Base of Aicraft Data (BADA), Revision 3.Q Jan. 1997 - Mar 1998
Bos, A., European @anization for the Safety of Air Navigation, France; M&98; 92p; In English
Report No.(s): PB98-164395; EEC/NOTE-10/98; No CopyrighgiACASI; A05, Hardcopy; A01, Microfiche
A set of aircraft performance summary tables are presented for the 67 aircraft types modeled by the Base of Aircraft Data
(BADA) Revision 3.0. For each aircraft type, fherformance tables specify the true air speed, rate of climb/descent and fuel flow
for conditions of climb, and descent at various flight levele performance figures contained within the tables are calculated
basedon a total-enggy model and BADA 3.0 performance chieknts.
NTIS
Aircraft Performance; Arraft Models; Equivalence; Data Basesitdl Enegy Systems



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.

19980045370lowa State Univof Science andechnology Ames, IA USA
Study of a Wake Recovery Mechanism in a High-Speed Axial Compssor StageFinal Report
VanZante, Dale E., lowa State Unof Science andéechnology USA; Feb. 1998; 160p; In English
Contract(s)/Grant(s): NAG3-1302TRP 523-26-33
ReportNo.(s): NASA/CR-1998-206594; EL045; NAS 1.26:206594; No Copyrightyail: CASI; A08, Hardcopy; A02, Micro
fiche

Thiswork addresses the significantfdiiences in compressootor wake mixing loss which exist in a stage environment rela
tive to a rotor in isolation. The wake decay for a rotor in isolation is due solely to viscous dissipation which is an irreversible process
and thus leads to a loss in both total pressure and efficiency. Rotor wake decay in the stage environment is due to both viscou:
mixing and the inviscid strain imposed on the wake fluid particles by the stator velocity field. This straining process, referred to
by Smith (1993) as recoverig reversible and for a 2D rotor wake leads to an inviscid reduction of the velocity deficit of the wake.
A model for the rotor wake decay process is developed and used to quantify the viscous dissipation effects relative to those of
inviscid wake stretching. The model is verified using laser anemometer measurements acquired in the wake of a transonic rotor
operatedn isolation and in a stage configuration at reak eficiency and near stall operating conditions. Additional insight
is provided by a time-accurate 3D Navitokes simulation of the compressor stator flow field attreesponding stage loading
levels. Results from the wake decay model exhibit good agreement with the experimental data. Data from the model, laser
anemometemeasurements, and numerical simulations indicate that for the rotor/stator sjs&cinig this work, which is typical
of core compressors, rotor wake straining (stretching) is the primary decay process in the stator passage with viscous-mixing play
ing only a minor role. The implications of these results on compressor stage design are discussed.
Author
Turbocompessors; Compmssor Rotors; \kes; Mathematical Models

19980219005General Electric CpAircraft EnginesCincinnati, OH USA
Optical Closed-Loop Propulsion Control System DevelopmentFinal Report
Poppel, Gary L., General Electric Co., USA; Aug. 1998; 80p; In English; Original contains color illustrations
Contract(s)/Grant(s): NAS3-26617TRP 519-30-53
Report No.(s): NASA/CR-1998-208416; E-11272; NAS 1.26:208416; R98AEB237; No Copyright; Avail: CASI; A05, Hard-
copy;A01, Microfiche

The overall objective of this program was to design and fabricate the components required for optical closed-loop control
of a F404-400 turbofan engine, by building on the experient®edllASA Fiber Optic Control System Integration (FOCSI) pro
gram.Evaluating the performance fither optic technology at the component and system levels will result in helping to validate
its use on aircraft engines. Thigport includes descriptions of three test plans. The EOI Acceptastes Hesigned to demon
stratesatisfactory functionality of the EOI, primarily fail-safe throughput of the F404 sensor signals in the normal mode, and val
idation, switching, and output of the five analog sensor signals as generated from validated optical sensor inputs, in the optical
mode.The EOI System@st is designed to demonstrate acceptah® ECU functionality as interfaced with the EOI, making
use of a production ECU test stand. The Optical Control Engine Test Request describes planned hardware installation, optical
signal calibrations, data system coordination, test procedures, and data signal comparisons for an engine test demonstration c
the optical closed-loop control.
Author
Optical Measuring Instruments; CobtrSystems Design; Fabrication; Feedback CohtAcceptability

19980219339INASA Lewis Research Cenje&leveland, OH USA

Energy Efficient Engine Low Pressue Subsystem Aesdynamic Analysis

Hall, Edward J., Allison Engine Co., USA; Delan&pbert A., Allison Engine Co., USAyhn, Sean R., Allison Engine Co.,
USA,; Veres, Joseph NASA Lewis Research CentéiSA; Jul. 1998; 18p; In English; 34th; Propulsion, 13-15 Jul. 1998, Cleve
land,OH, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA

Contract(s)/Grant(s): NAS3-27394TRP 509-10-1

ReportNo.(s): NASA/TM-1998-208402; E1R34; NAS 1.15:208402; AIAA Paper 9843 No Copyright; Aail: CASI; A03,
Hardcopy;A01, Microfiche



The objectiveof this study was to demonstrate the capability to analyze the aerodynamic performance of the complete low
pressuresubsystenfLPS) of the Engyy Efficient Engine (EEE). Detailed analyses were performed using three- dimensional Nav
ier-Stokes numerical models employing advanced clustered processputing platforms. The analysis evaluates the impact
of steady aerodynamic interaction effects between the components of the LPS at design and off- design operating conditions.
Mechanicalkoupling is provided by adjusting the rotational speecbaimon shaft-mounted components until a power balance
is achieved. The Navigstokes modeling of the complete low pressure subsystem provides critical knowledge of component acro/
mechanicalnteractions that previously were unknown to the designer until after hardware testing.

Author
Aerodynamic Characteristics; Low Bssue; Mathematical Models

08
AIRCRAFT STABILITY AND CONTROL

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

19980221026NASA Langley Research Centétampton, YA USA
Study of a Simulation Tool to Determine Achievable Control Dynamics and Control Power Requirements with Perfect
Tracking
Ostroff, Aaron J., NASA Langley Research Centé8A; Aug. 1998; 30p; In English
Contract(s)/Grant(s): FOP 522-21-61-01
ReportNo.(s): NASA/TM-1998-208699; L-17767; NAS 1.15:208699; No Copyrigh&ilACASI; A03, Hardcopy; A01, Micro
fiche

This paper contains a study of two methods for use in a generic nonlinear simulation tool that could be used to determine
achievablecontrol dynamics and control power requirements while performing perfect tracking maneuvers over the entire flight
envelopeThe two methods are NDI (nonlinear dynamic inversion) and the SOFFT(Stochastic Optimal Feedforward-and Feed
back Technology) feedforward control structure. Equivalent discrete and continuous SOFFT feedforward control@erhave
developedThese equivalent forms clearly show that the closed-loop plant model loop is a plant inversion and is the same as the
NDI formulation. The main difference is that the NDI formulation has a closed-loop controller structure whereas SOFFT uses
an open-loop command model. Continuous, discrete, and hybrid controller structures have been developed and integrated intc
theformulation. Linear simulation results show that sevefediht configurations all give essentially the same response, with
the NDI hybrid being slightly diierent. The SOFFT controller gave better tracking performance compared to the NDI controller
whena nonlinear saturation element was added. Future plans include evaluation using a nonlinear simulation.
Author
Control Systems Design; Dynamic Canifr-eedback Contl; Feedforwad Contol

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.

19980221024Science Applications International Cqrpir Transportation Systems OperatipAslington, VA USA
Evaluation of a Heliport Lighting Design during Operation Heli-STAR Final Report
Fontaine, Scott A., Science Applications International Corp., USA; Jun. 1998; 32p; In English
Contract(s)/Grant(s): DTD1-93-C-00030
Report No.(s): PB98-155401; DORR/ND-97/20; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche

The FAA is evaluating the lighting requirements for support ofedéntial GPS approaches to heliports. Previous lighting
systemsleveloped by theAA to support instrument approaches to heliports are the Heliport Instrument Lighting System (HILS)
andthe Heliport Approach Lighting System (HALS). As a part of the requirements evaluation, a prototype lighting system was
developedand tested by the University oéfinessee Space Institute. After a limited evaluatioriméssee, thedNA conducted
furtherevaluation as part of Operation Heli/AR, a demonstration helicopter transportation system established in Atlanta, GA
duringthe 1996 Olympic Games. The prototype system used a 20-foot light pipe, green cold-cathode lights, and eleetrolumines



centpanels. A semipermanent installation was built, improvements were made, and many parameters were identified for further
evaluationin simulation and flight testing. The lighting system has been moveasbiigton, DC for further evaluation.

NTIS

Heliports; Flight Tests; Runway Lights; Landing Sites; llluminating

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.

19980219320NASA Lewis Research Centeleveland, OH USA
Performance of the Spacecraft Ropulsion Reseach Facility During Altitude Firing T ests of the Delta 3 Upper Stage
Meyer,Michael L., NASA LewisResearch CentddSA; Dickens, Kevin W Sierra Lobo, Inc., USA; SkiafTony F, Sierra Lobo,
Inc., USA; Cmar Mark D., Sierra Lobo, Inc., USA;anMeter Matthewd., Sierra Lobo, Inc., USA; Haberbusch, Mark S., Sierra
Lobo, Inc., USA; Jul. 1998; 20p; In English; 34th; Propulsion, 12-15 Jul. 1998, Cleveland, OH, USA; Sponsored by American
Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 565-02-0D
ReportNo.(s): NASA/TM-1998-208477; E1R47; NAS1.15:208477; AIAA Paper 98-4010; No Copyrightafl: CASI; A03,
Hardcopy;A01, Microfiche

The Spacecraft Propulsion Research Facility at the NASA Lewis Research’€&tten Brook Station was reactivated in
orderto conduct flight simulation ground tests of the Delta 3 cryogenic upper stage. The tests were a coofentatiemvetn
The Boeing CompanyPratt and Whitneyand NASA. They included demonstration of tanking and detanking of liquid hydrogen,
liquid oxygen and helium pressurant gas as well as 12 engine firings simulating first, second, and third burns at altitude conditions.
A key to the success of these tests was the performance of the primary facility systems and their interfaces with the vehicle. These
systemsncluded the structural support of the vehicle, propeBapplies, data acquisition, facility control systems, and the alti
tudeexhaust system. Whithe facility connections to the vehicle umbilical panel simulated the performance of the launch pad
systemsadditional puge and electrical connections were also required which were unique to ground testing of the vehicle. The
altitudeexhaust system permitted an approximate simulation of the boost-phase pressure profile by rapidly pumping the test cham
berfrom 13 psia to 0.5 psia as well as maintaining altitude conditions during extended steady-state firings. The performance of
the steam driven ejector exhaust systeas been correlated with variations in cooling water temperature during these tests. This
correlationand comparisons to limitethta available from Centaur tests conducted in the facility from 1969-1971 provided insight
into optimizing the operation of the exhaust system for future tests. Overall, the facility proved to be robust and flexible for vehicle
spacesimulation engine firings and enabled all test objectives to be successfully completed within the planned schedule.
Author
Delta Launch ¥hicle; Spacecraft Bipulsion; Bst Firing; Liquid Oxygen; Liquid Hydgen; FlightSimulation; RI-10 Engines;
Data Acquisition

11
CHEMISTRY AND MATERIALS

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

19980219328NASA Lewis Research Centé&leveland, OH USA
Analysis of Thermal Radiation Effects on Emperatures in Turbine Engine Thermal Barrier Coatings
Siegel,Robert, NASA Lewis Research CentdSA; SpucklerCharles M., NASA Lewis Research CentgBA; 1997; 10p; In
English; Thermal Barrier Coatings, 19-21 May 1997, Fort Mitchell, K'8A; Meeting sponsored by Thermal Barrier Coatings
InteragencyCoordinating Committee
Contract(s)/Grant(s): FOP 523-26-13; No Copyright)vail: Issuing Activity Hardcopy, Microfiche

Thermalbarrier coatings are important, and in some instances a neckesdiigh temperature applications such as combus
tor liners, and turbine vanes and rotating blades for current and advanced turbine engines. Some of the insulatingsetterials
for coatings, such aarconia that currently has widespread use, are partially transparent to thermal radiation. The importance of



radiationeffects within thermal barrier coatings in a turbine engine was briefly discussed. A translucent coating pegwits ener

to be transportedhternally by radiation, thereby increasing the total gnémansfer and acting like an increase in thermal conduc

tivity. This degrades the insulating ability of the coating. Because of the strong dependence of radiant enéssierature,
internalradiative transfer &cts are increased as temperatures are raised. Hence evahmsigpificance of internal radiation

is of importance as temperatures are increased to obtain hifjbimmefes in advanced engines. In a combustor there is radiation

from the flame soot, and hot gases to the combustor [ifiiest stage turbine vanes, and to some extent to the first stage blades.
Whena thermal barrier coating is subjected to the combustion environment it will usually become covered with a thin layer of
soot.Radiation is then absorbed by the soot, and is partially reradiated into the coating. Coatings in the combustor are considered
with both clean and soot covered surfaces; for the turbine the results here are for clean sutti@c@shdY coating there is inter

nal radiant emission, absorption, and scattering. These mechanisms combine to provide a transport of radjativieheéntre
coatingthat acts in combination with heat conduction. Internal radiatfeetsfdepend on the properties of the coating materials.

If coatings can be made opaque then inteadihtion is not a concern, and the only radiative exchange is at the exposed surface

of the coating and, for some conditions, at the cooled side of the metal wall. Hoseewerhigh temperature ceramic materials
aresomewhat translucent so internal radiatidea$ can occuand their importance mulse quantitatively evaluated to deter

mine if they are a design consideration. Zirconia is somewhat translucent for radiation in the wavelength range belew approxi
mately 5 to 7 microns, and is often approximated as being opaque for wavelengths larger than 5 microns. Zirconia has large
scatteringcompared with absorption. At turbine engine temperatures a considerable portion of blackbody radiaist iertee
translucentvavelength range for zirconia.

Derived from text
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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.

19980219004Institute for Computer Applications in Science and EnginegHiagnpton, YA USA
On the Propagation of Small Perturbations in wo Simple Aepelastic SystemsFinal Report
lollo, Angelo, Politecnico di Torino, Italy; Salas, Manuel D., Institute for Computer Applications in Science and Engineering,
USA; Jul. 1998; 12p; In English
Contract(s)/Grant(s): NAS1-19480; NAS1-97046 % 505-90-52-01
ReportNo.(s): NASA/CR-1998-208457; NAS 1.26:208457; ICASE-98-30; No Copyrighil: ACASI; A03, Hardcopy; A01,
Microfiche

In this paper we investigate the wave propagation patterns for two simple flow-structure problems. We focus on the study
of the propagation speeds of the waves in the fluid and in the structure, as the rigidity of the structure and the Mach number of
theundisturbed flow are changing. Some implications concerning the sound emission by inhomogeneities eventuailly present
the structure are discussed.
Author
Aeloelasticity; Viive Popagation; Aendynamic Characteristics; Aedynamic Fotes; Mach Number; Acoustic Emission

19980219309NASA Lewis Research Cenjetleveland, OH USA
A 3D Euler/Navier-Stokes Aepelastic Code for Populsion Applications
Bakhle,Milind A., Toledo Univ, USA; Srivastava, Rakeshgl€do Univ, USA; Keith, Theo G., JrToledo Univ, USA, Stefko,
George L., NASA Lewis Research Center, USA; 1997; 8p; In English; 33rd; Propulsion, 6-9 Jul. 1997, Seattle, WA, USA,;
Sponsoredby American Inst. of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): NAG3-1803TRP 538-06-1B; No Copyright;\vail: Issuing Activity Hardcopy, Microfiche

This paper describes the development and verification of an aeroelastic code (TURBO-AE) basEdlen/dWavierStokes
unsteadyaerodynamic code (TURBO). Tlaeroelastic formulation is described. The modeling of the dynamics of the blade using
amodal approach is detailed, along with the grid deformation approach used to model the elastic deformation of the blade. The
work-per-cycle approach used to evaluate aeroelastic stability is described. Representative results for a test configuration usec



to verify the code are presented. Resatts presented for both zero and non-zero interblade phase angles. The paper concludes
with an evaluation of the development thus &rdsome plans for further development and validation of the TURBO-AE code.
Author

ThreeDimensional Models; Computer &rams; Poving; NavierStokes Equation; Aeelasticity

19980219326NASA Lewis Research Centetleveland, OH USA
The Numerical Propulsion System Simulation: Concept to Ryduct
Lytle, John K., NASA Lewis Research CentdSA; 1997; 7p; In English; Air Breathing Engines,7Sep. 1997, Chattanoga,
TN, USA; Meeting sponsored by International Society for Air Breathing Engines
Contract(s)/Grant(s): FOP 509-10-1; No Copyright; Aail: Issuing Activity Hardcopy, Microfiche

Thetechnologies necessary to enable numerical simulatiocemplete aibreathing gas turbine engines is being developed
atthe NASA Lewis Research Center in cooperation with induatgdemia and other government agenciege seale, detailed
simulationswill be of great value to industry if they eliminate soméehef costly testing required to develop and certify engines.
In addition, time and cost savings will be achieved by enabling ddsigiis to be evaluated early in the development process
beforea commitment is made to a specific design. This concept has become a project called the Numerical FBygteision
Simulation(NPSS). NPSS consisté three main elements: 1. engineering models that enable multidisciplinary analysig of lar
subsystems and systems at various levels of detail, 2. a simulation environment that maximizes designer productivity and 3. a
cost-effective high-performance computing platform. A fundamental requirement of the project is teahthations must be
capableof overnight execution on easily accessible computing platforms. The paper will describe the technologies being devel
opedfor NPSS and will highlighturrent capabilities which include 3-D aerodynamic simulations of complex components such
asa multistage compressor and ofjaisubsystems such as the low pressure subsystem in a turbofan engine.
Author
Technologies; Rypulsion; Numerical Analysis; Gasiibine Engines; Cost Effectiveness; AieBthing Engines

19980219354Research andethnology Oganization Applied \ehicle Technology PaneNeuilly-surSeine, France
Integrated Multidisciplinary Design of High Pressue Multistage Compressor Systems.a Conception Integree des Cem
presseurdMulti-Etage a Haute Performance
Sep.1998; 156pjn English; Integrated Multidisciplinary Design of High Pressure Multistage Compressor Systems, 14-15 Sep.
1998, Lyon, Cologne, Cleveland, OH, France, Germany, USA; Sponsored by Research and Techgaiozstion, France;
Also announced as 19980219355 through 19980219361; Original contains color illustrations
ReportNo.(s): RO-EN-1; AC/323-(A/T)-TP/1; ISBN 92-837-1000-2; Copyrightaved; Avail: CASI; A08, Hardcopy; A02,
Microfiche

This Lecture Series covers the recent advances in the process of performing integrated design of high periattistage
compressors. The purpose is to broaden the compressor designer’s understanding beyond traditional fluid dynamics to include
the multidisciplinary systems approach required by modern gas turbine engines forifengmmer acquisition and maintenance
costs.The design process requires an optimization of the entire machine, which may be signifidangigtdibm the best aero
dynamicdesign of each stage or blade rénvaddition, many modern engines are simultaneously increasing compresser perfor
mance, and reducing machine length, which reinforces the fluid and structure interactions. Finally, in order to reduce both
productionand maintenance costs, manufacturing constraints havedkdreinto account in the initial phase of the design pro
cess.The Lecture Series underlines the role of Computational Fluid Dynamics, as well as solid mechanics andsuituégion
tions. The need for compressor designs to consider and model mechanical interactions and manufacturing concerns will be a
centralfocus. The subjects to be covered are: (1) Flow simulations with special emphasis on three-dimensional computations and
onthe stage stacking and interactions in multistage compressors; (2) Modelling the fluid structure interactions; and (3) First order
manufacturingconstraints and requirements.
Author
Multidisciplinary Design Optimization; Gasuibine Engines; tirbocompessors; Computer Aided Design

19980219355Ecole Centrale deyon, Fluid Mechanics and Acoustic LalEcully, France
Integrated Design of High Pessue Multistage Engines Systemes: An Overview
Leboeuf,Francis, Ecole Centrale dgdn, France; Integrated Multidisciplinary Design of High Pressure Multistage Compressor
Systems; Sep. 1998; 6p; In English; Also announced as 19980219354; Copwigid Vvail: CASI; A02, Hardcopy; A02,
Microfiche

The gas turbine design associates very different engineering sciences, including aerodynamic, combustion, structure and
mechanicabystems, and materiaEngines operate close to their limits of mechanical stabiith the help of electronic control



systems. Extensive uses of simulation tools have enabled impressive improvements of performance and reliability. Simulta-
neouslythe designers now put theif@ts on the global reduction of costs, such as the developmept@ohattion costs, the
maintenance, repair and disposal costs. The present design approach must include the cdiecdabitityabf technological

and financial resources.

Author

Gas Trbine Engines; trbocompessors; Design to Cost; Multidisciplinary Design Optimization; Engine Design

19980219356Technische UnivMunich Garching, Germany
The Multidisciplinary Design Process
Kau, H.-P, Technische UnivMunich, Germany; Sep. 19986p; In English; Also announced as 19980219354; Copyrigit W
ved;Avail: CASI; A03, Hardcopy; A02, Microfiche

The complexity of the business process for multistage compressors is similar to that of complete aerogmgipelsion
systemsand recent experience can be read across. Special attention is given to the description of the elements of the design process
Basedon the necessity fa multidisciplinary approach a design team structure for simultaneous engineering is proposed. Some
exampledor typical tasks to be solved during the degigocess illustrate the advantage of an interactive multidisciplinary design
anddevelopment.
Author
Multidisciplinary Design Optimization;urbocompessors; Aicraft Engines; Systems Integration

19980219357Societe Nationale d'Etude et de Construction de Moteungatian, CompressoAerodynamics DeptMoissy-
Cramayel, France
Recent Advances in Compessor Aendynamic Design and Analysis
Escuret,. F, Societe Nationale d’Etude et de Construction de Moteungatidn, FranceNicoud, D., Societe Nationale d’Etude
etde Construction de Moteurs diiation, France; ¥ysseyre, PSociete Nationale d’Etude et de Construction de Moteurg-d’A
ation, France; Sep. 1998; 23p; In English; Also announced as 19980219354, Original contains color illustrations; Capyright W
ved; Avail: CASI; A03, Hardcopy; A02, Microfiche

Advances in Computational Fluid Dynamics (CFD) remain a significant source of improvements in the design process of
aero-enginéans and compressors, leading to higher performance, cost and ded&greductions as well as lower associated
risks. This paper illustrates the continued integration of CFD todBN&ECMA with a description of the latest developments in
compressor aerodynamic design and analysis methods. Three directions of research are currently being pursued. Firstly, the
numericalmodels are constantly improved to take into consideration problems as close as possible to tAdiealidans in
particularthat turbulence models more representative of the real complex flows are introduced. Although it remains very incom
plete so far, some unsteady effects are simulated. Also, the description of the compressor geometry is both refined, taking into
accountvarious technological ffcts (i.e. tip clearance; flowpath discontinuity; radius fillets), and extended to the simafation
multiple blade rows. The integration of new CFD tools with improved simulation capabilities requires a permanent update of the
designmethodologySecondlya great dbrt is currently devoted to adapting the computing environment to the designer needs
asit impactshoth the quality and the overall duration of the design process. At SNECMA, this approach takes the form of a specifi
cally tailored software environment in order to provildle designer ready to use tools, enabling him to fully exploit the potential
of the methods and to focpsimarily on the physical analysis of the results. Findfg most refined CFD tools present only a
limited interest to the compressor designer unless they have been extensively validated on significant experimental test cases. This
impliesthat an appropriate validation database representative of real engine flows be acquired. All these aspects of GFD are illus
tratedin the paper using practical examples supported by both numerical and experimental resultshEipatigpects of new
developmentare discussed.
Author
ComputationaFluid Dynamics; Trbulence Models; Computerized Simulati@umpessors; Aicraft Engines; Design Analy
sis; Multidisciplinary Design Optimization

19980219358General Electric CpAircraft EnginesCincinnati, OH USA

First Order Manufacturing Constraints and Requir ements

Bailey, Michael W., General Electric Co., USA; Steinmetz, Gregory T., General Electric Co., USA; Kielb, Robert E., General
ElectricCo., USA; Long, Loren L., General Electm., USA; Herbert, J&ky G., General Electric Co., USAjshnauski, Jon

M., General Electric Co., US/ep. 1998; 28p; In English; Also announced as 19980219354; CopyragredVAvail: CASI;

AO03, Hardcopy; A02, Microfiche



The purpose of this section of the lecture seise® discuss first order manufacturing constraints not only in the context of
manufacturing, process and producability but their relevance to system considerations of performance, cost and operability. In
everydesign there exists a performance ceiling and a cost floor between which multiple solutions exist. The purpose of a design
is to create a product that will provide customer satisfaction in terms of expectations or technical requirements. In the military
world this is the ability complete a specific mission and in the commercial world this is the ability to produce a revenue stream.
Thechallenge is to translate these customer Critical to Quality (CTQ) requirements into hardware that will comprise a system.
Consequently an understanding of the flowdown of the customersQd@idividual parts is essential if customer satisfaction
is to beachieved. This represents the challenge in GEAXE'Ssign For Six Sigma (DFSS) initiative and is driving the shift from
deterministicto probabilistic design methodologies.

Author
Manufacturing; Structural Analysis; Structural Design; Structural Design Criteriap8gnamics; Com@ssors

19980219359Technische UnivMunich Garching, Germany
Compressor Matching and Designing for Tp Clearance
Kau, H.-P, Technische UnivMunich, Germany; Sep. 19988p; In English; Also announced as 19980219354; Copyrigit W
ved; Avail: CASI; A03, Hardcopy; A02, Microfiche

Compressors are designed for a specific duty reflected in the thermodynamic performance target, for design goals and for
overallitems in the specification, e.g. geometric dimensions, weight and cost. Early in the design phase general decisions need
to be taken which, based on the technology level of the designing company dettiddegree of challenge and thus the risk
of the whole project. For best performance, the most important early decision is the level of stage loading and its distribution
throughoutthe compressofogether with the definition of the available cross section in each axial position, this determines the
stagewise matching. This lecture firstly describes the general rules of matching multistage compressors and secondly, from a
designpoint of view discusses one of the most important parameters influencing the matching during steady operation but even
moresignificantly during transient operation, the design of tip clearance.
Author
Turbocompressor<learanceslolerances (Mechanics); Bladép$; Multidisciplinary Design Optimization; Computer Aided
Design

19980219360General Electric CpAircraft EnginesCincinnati, OH USA
First Order Manufacturing Constraints and Requir ements: Design to Cost and Manufacturing RycessConsiderations
Long, Loren L., General Electric Co., USA; Bailaylichael W, General Electric Co., USA; Herbert,fley G., General Electric
Co.,USA; Sep. 1998; 28p; In English; Also announced as 19980219354; CopyaptediVAvail: CASI; A03, Hardcopy; A02,
Microfiche

In this session of the lecture series we will discuss the impact of cost as a design parameter. Historically in aircraft engine
designup until the beginning of 1990, technology drove the design and cost was merely a resiitiahe ¥hd of the Cold @
andthe unprecedented airline losses in the early 1990’s, cost shifted from being merely a resultant to a design parameter compara
ble with weight, specific fuel consumption and thrust. If we define Manufacturing Cost + ContributiginM&Bell Price and
ContributionMargin - Fixed Cost = Operating Mgin, downward pressure on price from the customer and the need to maintain
operating margin for the shareholders leaves manufacturing and fixed costs as the only variables. The effects of this were felt,
notonly in the manufacturing area, but also in engineering with the resulting trend to move to more technologically conservative
robustdesigns.
Derived from text
Design to Cost; Engine Design; &iaft Engines; Design Analysis; Cost Analysis; Manufacturing; ComeufEngineering

19980219361General Electric CpAircraft EnginesCincinnati, OH USA
First Order Manufacturing Constraints and Requirements: Common Geometry and Multidisciplinary Design and Opti
mization
Bailey, Michael W, General Electric Co., USA;ishnauski, Jon M., General Electric Co., USA; Sep. 1998; 28p; In English; Also
announceas 19980219354; Copyrightaived; Avail: CASI; A03, Hardcopy; A02, Microfiche

In this session we will discuss future developments. A key area is the concept of common geamesdtgramodel. There
aremany definitions of a Master Model. At GEAE the definition is a sigglemetric representation, ideally 3-D, created at con
ceptusing feature based parametric modeling techniques in a linked associative environment. In addition there would be a tight
integrationof all elements of a product creation, manufacturing and support permittingptraerrency for analysis and manufac
turing since updates can be flowed down to the individual activities from the Master Model. An additional requirememaris the
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agement of all types of data or metadata within the common geometry environment. Historically, analysis canepledre
togethemwith input and output files with geometry provided as an output as necesséngbly in the form of an IGES file. The

new approach is to have geometry central or common to all the processes and use geometry as a design integrator. This woul
facilitate CAD integration with analysis and CAD integration with manufacturing.

Author

Multidisciplinary Design Optimization; Computer Aided Design; Descriptive Geometry; Design Analysis; Computer Aided
Manufacturing;Three Dimensional Models; Airaft Engines
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Includes geosciences (general); earth resources and remote sensing,; energy production and conversion, environment pollution; geo-
physics, meteorology and climatology,; and oceanography.

19980221022ENSR Corp.Acton, MA USA
Results of the Independent Evaluation of ISCST3 and ISC-PRIMEFinal Report
Paine, R. J., ENSR Corp., USA; Let, ENSR Corp., USA; Nov1997; 844p; In English
Report No.(s): PB98-156524; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

Aerodynamicbuilding downwash isn important part of air quality dispersion modeling. The Electric Power Researeh Insti
tute (EPRI) initiated a development program to address deficiencies dtothewvash algorithms in the Industrial Source Complex
(ISCST3)air dispersiormodel. The result of the project is a set of algorithms called PRIME (Plume Rise Model Enhancements)
whichwere addedo ISCST3. The new model was called ISC-PRIME. As part of the project, EPRI contracted with ENSR to pre
pare an independent evaluation of ISC-PRIME using a model evaluation protocol negotiated with the US EPA. This report
describeshe databases used in the evaluation and the results of the model performance evaluation.
NTIS
Downwash; Algorithms; Envinment Models; Data Bases; Evaluation

19980221023ENSR Corp.Acton, MA USA
Consequence Analysis for ISC-PrimeFinal Report
Paine, Robert J., ENSR Corp., USA; Léwances, ENSR Corp., USA; Nd97; 318p; In English
Report No.(s): PB98-156516; Copyrightived; Avail: CASI; A14, Hardcopy; A03, Microfiche

Aerodynamic building downwash is a phenomenon caused by eddies created by air movement around building obstacles.
Through the use of the Industrial Source Complex (ISCST3) model, EPA modeling guidelines have incorporated these effects
in ground-level concentration calculations. In 1992, the Electric Power Research Institute (EPRI) decided topemzapke
gram (project PRIME: Plume Rise Model Enhancements) to design a new downwash model to correct the deficiencies in the
ISCST3model. The resulting downwash module, PRIME, has been installed in the |13@8€Bas a replacement for the current
algorithm; the resulting model is referred to as 'ISC-PRIME’. This report describes the design of the model test runs involved
andprovides a summary of the results with comments on tfereliices between the two models.
NTIS
Plumes; Downwash; Air Pollution
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DNA Profiling as an Adjunct Quality Control/Quality Assurance in Forensic Toxicology Final Report
ChaturvediArvind K., Civil Aeromedical Inst., USA; ¥, Nicole T, Civil Aeromedical Inst., USA; RitteRoxane M., Civil Aere
medicallnst., USA; Canfield, Dennis.MCivil Aeromedical Inst., USA; Jul. 1998; 10p; In English
Contract(s)/Grant(s):AA-AM-B-97-TOX-202

Report No.(s): DOT/RA/AM-98/18; No Copyright; Arail: CASI; A02, Hardcopy; A01, Microfiche
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To investigate aircrafaccidents, multiple postmortem biological samples of victims are submitted to the Civil Aeromedical
Institutefor toxicological evaluation. Howevedepending upon the nature of a particular accident, body components are often
scattereddisintegrated, commingled, contaminated, and/or putrefied. These factors imfioskies on victim identification,
tissue matching, and thereby authentic sample analysis and result interpretation. Nevertheless, these Quality Control/Quality
Assuranc€QC/QA) relatedimitations can be overpowered by DNA profiling. In this regard, three situations are hereby exempli
fied where DNA analysis was instrumentalresolving a tissue mismatching/commingling issue, pinpointing an accessioning/
analytical error, and interpreting an unusual analytical result. Biological samples from these cases were examined for six
independently inherited genetic loci using Polymerase Chain Reaction (PCR) suitable for analyzing degraded DNA generally
encounteredh putrefied/contaminated samples. In the first situation, three o§figeimen bags from one accident were labeled
with two different names. DNA analysis revealed that one of these bags actually had commingled specimens, originating from
two different individuals. Therefore, tlample was excluded from the final toxicological evaluation. In the second situation, an
unacceptablélind control result was reported in a cyanide batch analysis. by comparing DNA profiles of the batch samples with
thoseof the known positive and negative blind controls, it was concluded that the error had occurred during the analysis instead
of accessioning. Accordinglpreventive measures were taken at the analytical level. The third sitwagaelated to the pres
ence of atropine at toxic concentrations in the blood (318 ng/mi) and lung (727 ng/g) with its absence in the liver, spleen, and
brain-apattern inconsistent with the general poisoning of drugs. DNA analysis of the blood and liver samples exhibited-their com
monidentity, ensuring that the submitted samples had indeed originated from one individual. The selective presence of atropine
wasattributed to its possible administration into the thoracic cavityheymegency medical personnel at the accident site for
resuscitation, but circulatory failure prevented its further distribution. These examples clearly demonstrate the applicability of
the PCR-based DNA profiling in a QC/QA program to enhance tleetdfeness of forensic toxicology operation. Howesgech
applicability will be feasible only in those setups where in-house DNA facilities are accessible.
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Includes space sciences (general); astronomy; astrophysics; lunar and planetary exploration; solar physics; and space radation.

19980219170NASA 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 CentelSA; 1998; 1p; In English; Atmospheric Flight Mechanics Conference,
10-12Aug. 1998, Boston, MA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AIAA Paper 98-4574; No Copyright; Avail: Issuing Activity (American Inst. of Aeroanutics and Astronautics,
1801Alexander Bell Dr, Suite 500, Reston A, Hardcopy Microfiche

This paper describebie development and evaluation of a numerical roll reversal predmtactor guidance algorithm for
theatmospheric flight portion of the Mars Surveyor Program 2001 Orbiter and Lander missions. The Lander mission utilizes direct
entryand has a demanding requirement to deploy its parachute within 10 km of#teléamioyment point. The Orbiter mission
utilizesaerocapture to achieve a precise captured orbit with a sitrgtespheric pass. Detailed descriptions of these prediotor
rectoralgorithms are given. Also, results of three and six degree-of-freedom Monte Carlo simulations which include navigation,
aerodynamicsnass properties and atmospheric density uncertainties are presented.
Author
Algorithms; Pedictor-Corector Methods; Numerical Analysis; Deploymentcfaft Landing; Aeocapture
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An Atmospheric Guidance Algorithm Testbed for the Mars Surveyor Pogram 2001 Orbiter and Lander
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W., NASA Langley Research Cent&iSA; Braun, Robert D., NASA Langley Research Center, USA; CheatwobttNeil,

NASA Langley Research Center, USA; Aguirre, John T., NYMA, Inc., USA; Sachi, Laura A., Lockheed Martin Corp., USA,;
Lyons,DanielT., Jet Propulsion Lab., California Inst. a#ch., USA; 1998; 13p; In English; Atmospheric Flight Mechanics-Con
ference,10-12 Aug. 1998, Boston, MA, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA

Report No.(s): AIAA Paper 98-4569; No Copyright; Avail: Issuing Activity (American Inst. of Aeronautics and Astronautics,
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An Atmospheridrlight Team was formed by the Mars Surveyor Program '01 missfaredb develop aerocapture and preci
sionlanding testbed simulations and candidate guidance algorithms. Three- and six-degree of-freedom Mars afffigigpheric
simulations have been developed for testing, evaluation, and analysis of candidate guidance algorithms for the Mars Surveyor
Program2001 Orbiter and LandeFhese simulations are built around the Program to Optimize Simulatgt{ories. Subrou
tineswere supplied by Atmospheric Flightdm memberkr modeling the Mars atmosphere, spacecraft control system, aeroshell
aerodynamicharacteristics, and other Mars 2001 mission specific models. This paper describes these models and their perturba
tionsapplied during Monte Carlo analyses to develop, test, and characterize candidate guidance algorithms.
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Spacecraft Contl; Flight Simulation; Contolled Atmosphes; Algorithms; Aevcaptue; Landing Instruments
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