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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 Access Help
Desk at (301) 621-0134

* Telephone the NASA Access Help Desk at
(301) 621-0390

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



Introduction

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

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

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

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

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



SCAN Goes Electronic!

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

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

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

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
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Table of Contents

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

01 Aeronautics 1

02 Aerodynamics 3

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

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

04  Aircraft Communications and Navigation 19

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

05 Aircraft Design, T esting and Performance 22
Includes aircraft simulation technology.

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

07  Aircraft Propulsion and Power 24

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 26
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 28

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

10 Astronautics N.A.

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 31
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 34
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 39
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 42
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 43
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 44
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

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

19 General N.A.

Indexes

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

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



Document Availability

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

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

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

Eligibility and Registration for NASA STI Products and Services

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

E-mail:  help@sti.nasa.gov

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

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

Limited Reproducibility

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

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

NASA Patents and Patent Applications

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

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



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

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

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

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

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

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

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

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

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

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

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



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

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

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

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

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

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

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

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

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

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



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

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

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

Oak Ridge, TN 37830

European Space Agency—

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

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

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

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

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

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

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

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

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

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

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

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

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



NASA CASI Price Code T able

(Effective July 1, 1996)

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

Important Notice

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

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

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

Help Desk at the numbers or addresses below.

Return Policy

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

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

Rev. 6/96



Federal Depository Library Program

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

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

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

Public Collection of NASA Documents

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

Submitting Documents

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

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

800 Elkridge Landing Road

Linthicum Heights, MD 21090-2934.

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

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



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

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

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

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

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

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

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

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

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

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

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

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

Boulder, CO 80309-0184

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

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

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

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

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

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

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

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

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

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

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

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

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

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

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

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

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

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

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

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

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

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

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

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

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

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

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

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

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

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

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

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

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

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

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

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

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

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

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

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

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

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

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

NEBRASKA

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

Lincoln, NE 68588-0410

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

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

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

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

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

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

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

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

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

NEW YORK

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

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786
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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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19980009836National Aerospace Lablokyo, Japan
Proceedings of the 13th NAL Symposium on Aaraft Computational Aerodynamics
1996; 232p; In Japanese; 13th; NAL Symposium on Aircraft Computational Aerodynamics, 7-9 Junok@@5)apan
Report No.(s): PB96-177456; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The proceedings of the 13th NAL Symposium on Aircraft Computational Aerodynamics is presented. The discussion
include: Annotated Catalog of some CFD methodology trdndghe nineties; 3D-display technology and stereoscofecteff
view; Numerical MPP simulation on compressible fluid; Applications and role of numerical simulatigpestonic flow for
thedevelopment of HOPE (H-11 Orbiting Plane);f&dt of grid quality on the accuracy and comesrcy of computationgierody
namicinverse optimization method for transonic wings; Study on design of helicopter blade for reduction of high-speed impulsive
noise;Role of CFD in aeronautical engineering (13)-research of numerical shock front instability - Stakes simulation for
acomplete aircraft configuration; and Parallel computation of a tip vortex induced by an aircraft wing.
NTIS
ComputationaFluid Dynamics; Numerical FlowiSualization; Trbulent Flow; Mixing Layers (Fluids); Incomgssible Flow;
Compressibld-low; Confeences

19980010860Army Command and General St&€bll., Fort Leavenworth, KS USA
Aviation Contract Maintenance and Its Effects on AH64 Unit Readiness
Evans, Samuel S., Army Command and Generaf Stadf., USA; Jun. 07, 1997; 101p; In English
Report No.(s): AD-A331510; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

This study investigates the use of contractors to perform aviation maintenance on U.S. Army helicopters. It traces the develop
ment of the concept of privatization and the evolution of this process to theyare,currently many duties formerly performed
by soldiers are now the responsibility of contractors. The study analyzes why privatization became necessary in aviation mainte
nance and analyzes the effects of privatizing AH64 helicopter maintenance using the criteria of training, cost, readiness and
deployability. The study concludes that the structure, training requirements and other nonpradagite@mance tasks required
of todays soldiers forces commanders to hire contractors to maintain the readiness of the aviation fleet. The study also concludes
thatcontractors are costfettive, when their cost and maintenance production is compared to soldiers. The readiness of aircraft
is directly related to the number of maintenance man hours expendedakesbimultiple soldiers to equal the production of one
contractorBased on the use of contractors to perform aviation maintenance in many recent contingency deployments; the deploy
ability of contract maintenance is not a problem. The study further concludes that the benefitsagt aviation maintenance
canbe enhanced if the army formally recognizes the need for contracting and standardizes the program.
DTIC
Aircraft Maintenance; Contingency; Contractors; Cost Effectiveness

19980010972Vought Corp, Dallas, TX USA

Development of Pobabilistic Design Methodology for Composite Structues Final Report Jan. - Dec. 1994
Gary, P M., Vought Corp., USA; Riskalla, M. G. 0dght Corp., USA; Aug. 1997; 94p; In English
Contract(s)/Grant(s): NO0019-18-D-0248

Report No.(s): AD-A331612; DOTAA/AR-95/17; No Copyright; Aail: CASI; A05, Hardcopy; A01, Microfiche



This program was conducted bydght Aircraft CompanyDallas, Exas, to perform technical studies to aid in the develop
ment of a probabilistic design methodolo@e foundation of the probabilistic design approach, applied to comptsitéure,
is to base design criteria and objectives on reliabilityaar instead of factors of safeGontrol of the process, in terms of how
much it differs from the traditional approach, is maintained by the 'Probability of Structural Failure.” The key testinésal
addressseih this contract were the overall assessment of the accuracy of the methpdotogyt reliability experience, defini
tion of appropriate goals, and database development. The overall assessment of the accuracy of the methodology was done b
reviewingcurrent published documents and papers in the probabilistic design field. This review focused on similarititssand dif
encedetween approaches. The database development was done by visiting airline maideppeiscand naval aviation depots
to collect data on structural failures. The analyses of such data produced historical values for aircraft structural @liabifity
structuralreliability issues and reliability goals were addressed by analyzing the wing box of the Lear Fan aircratiugig V
ProbabilisticDesign Model. Measures of structural reliability such as single flight hour probability of failure for thewitngle
box, including upper skin, lower skin, and substructure were produced.
DTIC
Aircraft Maintenance; dchnologies; Composite Struotst Structural Reliability; Design Analysis; Reliability Analysis

19980011656Naval Postgraduate SchpMonterey CA USA
Measuring Customer Satisfaction of Depot Maintenance: An Analysis of Customer Satisfaction of F/A-Maintenance
at Naval Aviation Depot North Island, CA
Forsyth, Brian A., Naval Postgraduate School, USA; Jun. 1997; 159p; In English
Report No.(s): AD-A331743; No Copyrightyail: CASI; A08, Hardcopy; A02, Microfiche

The Department of Defense (DoD) spends about $15 billion annually on depot level maintenance. About 60 percent of this
fundingis provided to government owned and operated dejpolight of defense budget downsizing, it has become more critical
thanever that depots are run in the moficefnt manner possible. DoD has tried to admfliest commercial practices’ approach
to improve eficiency of depot maintenance. A key focus of commercial practices is delivering customer satisfaction. to this extent,
it is imperative that DoD depots understand and properly measure their cistooneerns if they wish inprove their perfor
mance An adaptation of the gapsodel, developed by Parasuraman, Zeithamal and Berry in 1985, was used to measure the cur
rentcustomer satisfaction of the NADEP NI F/A-18 aircraft maintenanggram. The gaps model measurefediinces between
customer expectations and perceptions of performance of various attributes, and ranks the attributes by importance. A pretes
guestionnairavas developed and sent out to customers of NADE®MA-18 aircraft maintenance program in order to evaluate
alternativemeasures of customsatisfaction. Through this process, a tailored set of customer satisfaction measures was devel
opedto provide better feedback to the depot management team and improve the depot maintenance process.
DTIC
Aircraft Maintenance; Military Riation

19980011801
Using advanced optical multiple-access techniques in high-speed avionic locatametworks forfutur e aircraft applica-
tions. Part I: Optical code-division multiple-access networks
Zhang,Jian-Guo, Asian Inst. oféEhnology Thailand; ISA Tansactions; 1997; ISSN 0019-057&]ime 36, no. 1, pp. 49-64;
In English; Copyright; &ail: Issuing Activity

In the first part of this papewe proposéigh-speed fiber optic code-division multiple-access (CDMA) local area networks
(LANS) for future real-time on-board command and control communicaiticaiscrafts. V& give new design concepts to imple
mentavionic LANs which use optical CDMA schemes with a fuhability and can support sensor data distribution and computer
interconnectsReliable short-pulse generation and optical sampling are presented to optical CDMA transmitters to facilitate the
applicationof avionic LANs. Optical architectures for fastly tunable CDMA encoders and correlators using prime codes are given.
Their simple delay control logic is described, and it can be easily performed by using optical fiber delay lines. Moegovwer
lossesf all-optical CDMA encoders and correlators are analyzepolbgies for avionic fiber optic CDMA LANs are also-dis
cussed. We show that optical CDMA can be used in an avionic LAN to support high-speed parallel data communications with
alow latency and multiple connections with a very fast reconfiguration time. This indaransure real-time on-board command
andcontrol communications for future high-performance aircraft applications.
Author (EI)
Code Division Multiple Access; Fiber Optics; High Speed; Local Area Networks; Multiple Access; Aircraft Communication;
Avionics;Optical Communication; Communication Networks
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Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces, and internal flow in ducts and turbomachinery.

19980009948Army Research LapAberdeen Proving Ground, MD USA
Computational Fluid Dynamics Modeling of Parachute ClustersFinal Report
Sahu, Jubaraj, Army Research Lab., USA; Benney, Richard J., Natick Research, Development and Engineering Center, USA,
RamakrishnanSekaripuram V Rockwell International Science CentdSA; Nov 1997; 33p; In English
Contract(s)/Grant(s): DA Proj. 1L1-602-AH43
Report No.(s): AD-A332229; ARL-TR-1440; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

A computational tool that models the terminal descent characteristics of a single or a cluster of paradeataso®gy
thatis needed by parachute designers and engineers. As pardiraology Program Annex (A, a jointeffort between the
U.S. Army Natick Researcipevelopmentand Engineering Center (RRDEC) and the U.S. Army Research Laboratory (ARL)
to develop this computational tool is now under way a first efort, attempts are being made to analyze both two-dimensional
(2-D) and three-dimensional (3-D) flow fields around a parachute using a coupling procedure in which the fluid dynamics are
coupledto 2-D and 3-D Structural Dynamic (SD) codes. ThisreisesComputational Fluid Dynamic (CFD) codes to calculate
apressure field, which is then used as an input load for the SD code. Spectfialigport presents the methods and results of
theflow field plus the structural characteristics of a single axisymmetric parachutée3abdgore configuration for the terminal
descentelocity. Computed results have been obtained using the payload weight and unstretched constructed geoneetry of the
opiesas input. Significant progress has been made in determining the terminal dlescéatd along with the terminal shape
of the parachute. A discussion of the fluid and structural dynamics codes, coupling procedure, and the associated fexhnical dif
tiesis presented. Examples of the codes’ current capabilities are shown.
DTIC
Computational Fluid Dynamics; Models; Parachuteschiinologies; Computation

19980009996lllinois Inst. of Tech, Fluid Dynamics Research Cent€hicago, IL USA
A PIV System for Time-Resolved Measurements at High Reynolds Numbers in the National Diagnostic Faciliiinal
Report,15 Mar. 1995 - 14 Mar1997
Wark, Candace, lllinois Inst. oféch., USA; Naguib, Ahmed, lllinois Inst. oédh., USA; Fabris, Drazen, lllinois Inst. aédh.,
USA; Nagib, Hassan, lllinois Inst. of€h., USA; Jun. 30, 1997; 5p; In English
Contract(s)/Grant(s): F49620-95-1-0237
Report No.(s): AD-A330735; AFOSR-TR-97-0522; No Copyrightaifi CASI; A01, Hardcopy; A01, Microfiche

Thenecessary equipment for a two camera DPIV system was purchased. It included two cameras, two frame grabbers, a PC
basedcomputera laser and shuttesptics for the camera, optics for the laseworkstation for computational processing, and
controland signal conditioning electronics. A unique feature of this system is the utilization of special cameras which allow exter
nally synchronized acquisitioof two frames separated by only 1- 5 microns, permitting cross-correlation PIV analysis for flows
upto 250 m/s. The DPIV system has bgem together and tested in the Mark V Morkovin wind tunnel at@dmparison between
the statistics of the resulting velocity field and earlier hot-wire measurements in the same windeuealslthe ability of the
newDPIV system to provide high spatial resolution measurements with high acclinaayew system is currently being adapted
for use in the National Diagnostic Facility (NDF) at.lIT
DTIC
Two Dimensional Flow; Particle Imageelocimetry; Signal Rycessing; High Reynolds Numbeel&€ity Measurement; Flow
Velocity

19980010029Maryland Univ, Dept. of Aerospace Engineeringollege Park, MD USA
Rotorcraft Center of Excellence Final Report 1 Jul. 1994 - 10 Jul. 1996
Sep. 1997; 140p; In English
Contract(s)/Grant(s): DAAH04-94-G-0074
Report No.(s): AD-A332060; No Copyrightyail: CASI; A07, Hardcopy; A02, Microfiche
The sstatus of a number of rotorcraft research tasks supported under the Army ReskeeciC&fiterof Excellence’ program
is reported herein. The tasks are grouped under the disciplinary headings of dynamics, flight dynamics, aerodynamics, composite
structuresand computational fluid dynamics. For each task an attempt is made to describe the objective of the work, the approach



beingtaken, the status of the work in terms of recent results, problems or changes in approach or objective, and pertinent abstracts
of journal articles or conference papers coming out of the task.

DTIC

Rotary Whg Aircraft; Reseach

19980010177Air Force AcademyCO USA
An Investigation of the Flowfield for an Integrated Airframe/Propulsion System Final Report 1 Apr. - 30 Sep. 1997
Kreins, Alois F, Air Force AcademyUSA,; Oct. 1997; 40p; In English
Contract(s)/Grant(s): F61708-97-Ww0084
Report No.(s): AD-A332525; EOARD-97-4029; No Copyrightai CASI; A03, Hardcopy; A01, Microfiche
This report results from a contract tasking USAFA/DFAN as follows: The contractor will modify an existing wind tunnel
modelof a hypersonic vehicle to incorporate devices that permit control of the onset of boundary layer transition. He will conduct
comprehensivevind tunnel tests to determine théeet on the forebody flowfield of fixing the transition location.
DTIC
Flow Distribution; Engine Airframe Integration; Boundary Layerfsition; Hypersonic Flow

19980010453Tennessee Unispace Inst.Tullahoma, TN USA
Large-Vortex Capture by a Wing at Very High Angles of Attack Final Report
Wu, J. M., Tennessee Unispace Inst., USA; W J. Z., Tennessee UniSpace Inst., USA; Denng. A., Tennessee UniBpace
Inst.,USA; Lu, X. Y, Tennessee UniBpace Inst., USA; Jul. 1996; 47p; In English
Contract(s)/Grant(s): NAG1-1612
Report No.(s): NASA/CR-97-206133; NAS 1.26:206133; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche

In generating the lift on a wing, the static stall is a severe hakdghe angle of attack, alpha, increases to the stall angle,
alpha(sulstall) the flow separation point on the upper surface of the wing moves to the leading edge, so that on a two-dimensional
airfoil or a lage-aspect-ratio wing, the lift abruptiyops to a very low level. Therefore, the first generation of aeronautical flow
type,i.e., the attached steady flplas been limited to alpha less than alpha(sub stall). Owing to the obvious importance in applica
tions, therefore, a great effort has been made in the past two decades to enlarge the range of usable angles of attack by variol
flow controls for a lage-aspect-ratio wing. Basicallselevant works fall into two categories. The first category is usually refereed
to as separationontrol, which concentrates on partially separated flow at alpha less than alpha(sub stall). Since the first experi
mentalstudy of Collins and Zelenevitz, there teen ample literature showing that a partially separated flow can be turned to
almost fully attached by flow controls, so that the lift is recovered and the stall is delayed (for a recent work see Seifert et al.).
It has been well established that, in this categorgteady controls are much morteefive than steady ones and can be realized
ata very low poweinputlevel (Wu et al.; Seifert et al.). The second and more ambitious category of reldoastisfthe post-
stall lift enhancement. Itpossibility roots at the existence of a second lift peak at a very high angle of attack. In fact, As alpha
further increases from alpha(sub stall), the completely separated flow develops and gradually becofrssdg Btwk. This
flow gives a normal force to the airfoil with a lift component, which reaches a peak at a maximum utilizable angle of attack,
alpha(sulm) approx.= 40 deg. This second peak is of the same level as the first lift pdathadsub stall). Meanwhile, the drag
is also quickly increased (e.g., Fage and Johansen ; Critzos et al.). Figure 1 shows a typical experimental lift anfictrats coef
of NACA-0012 airfoil in this whole range of angle of attack. Obviousiyhout overcoming the lift crisis at alpha(sub stall) the
secondift peak is completely useless. Thus, thgmate goal of post-stall lift enhancement is to fill the lift valley after stall by
flow controls, so that a wing and/or flap can work at the whole rah@aleg less than alpha less than alpha(sub m). Relevant
early experimental studies have been extensively reviewed by Wu et al., who concluded that, first, similar to the leading-edge
vortexon a slender wing, the lift enhancement on gdaaspect-ratio wing should be the result of capturing a vortex on the upper
surfaceof the wing; and, second, using steady controls cannot reach the goal, and one must rely on unsteady controls with low-
level power input as well. Wet al.also conjectured that the underlying physics of post-stall lift enhancement by unsteady controls
consistof a chain of mechanisms: vortex layer instability - receptivity resonance - nonlinear streaming.
Author
\ortices; Whg Flaps; Angle of Attack; Aedynamic Drag; Separated Flow

19980010853Ecole Centrale deyon, Ecully, France

ReynoldsStress Tansport Equations in the Momentumless Viike of an Axisymmetric Piopeller-Driven Body: A Compar-
ison between Experiments and Models

Faure, T, Ecole Centrale deybn, France; Robert, G., Ecole Centrale glerl, France; 1996; 12p; In English

Report No.(s): PB96-175187; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche



Theaim of the study is to investigate the momentumless axisymmetric wake of a prdpedarbody where the drag of
thebody is completely cancelled by the thrust created by the propulsion system. Hdaretés kind of flow very few experi
mentaldata are available, and no Reynolds stress balances have been published.

NTIS
ReynoldsStess; Tirbulent Flow; Reynolds Number; Computational FIDignamics; Popellers; Axisymmetric Bodies; Boltz
mannTransport Equation

19980010877Arizona State Uniy Tempe, AZ USA
Stability of Hypersonic Boundary-Layer Flows Final Report 15 Oct. 1994 - 17 Apd997
Reed, Helen L., Arizona State UniWSA; Sep. 1997; 24p; In English
Contract(s)/Grant(s): F49620-95-1-0033
Report No.(s): AD-A329724; AFOSR-TR-97-0501; No Copyrightaili CASI; A03, Hardcopy; A01, Microfiche
This Final Report describes our program in studies of (laminar/turbulent) stability and traimsitmmequilibrium chemis
try flows characteristic of those on the forebodies of hypersonic vehidlessonfiguration best modelling a hypersonic vehicle
is an elliptic coneSpecifically we investigated and optimized a Parabolized N&siekes solution for the basic-state flow past
a sharp elliptic cone including the region betwdeswall and the shock. @formulated the Parabolized Stability Equations for
3-D flows.
DTIC
Hypersonic ®hicles; Hypersonic Flow;urbulent Flow; Boundary Layers; Laminar Flow; Equilibrium Flow

19980011164
Electron beam fluorescence methods in hypersonic agthermodynamics
GochberglLawrence A., Novellus Systems, Inc., USA; Progress in Aerospace Sciences; 1997; ISSN 0376{04#13¥, no.
7-8,pp. 431-480; In English; CopyrightyAil: Issuing Activity

Experimentamethods using the decades-old electron beam fluorescence technique (EBFT) are re\daaviéstarical per
spectivewith an emphasis on applicatiorating to hypersonic aerothermodynamics. The various gases of aerothermodynamic
interestare discussed amdsearch work relating to their use with the EBFT is reviewed. Tfeetit experimental techniques
are described and typical experimental results from previous research work are presented for each metbioghifatienof
researclactivity identifies the areas in high-speed flows where electron beam fluoreseeasarement methods can be success
fully applied. EBFT applications for a variety of hypersonic and short-duration flow facilities are also discussed and recent activity
relatingto the use of electron beams, primarily in hypersonic aerothermodynamics, is highlighted. An extensive bibliography of
over450 references is included.
Author (EI)
Electron Beams; Hypersonics; Thermodynamics; Fiseence; Light (¥ible Radiation); Measuring Instruments

19980011987California Univ, Dept. of Mechanical and Aeronautical Engineeribgvis, CA USA
Study of the Mutual Interaction Between a Whg Wake and an Encountering Airplane Final Report
Walden, A. B., California Uniy USA; vanDam, C..PCalifornia Univ, USA; Mar 1996; 91p; In English
Contract(s)/Grant(s): NAG1-1572
Report No.(s): NASA/CR-97-206493; NAS 1.26:206493; No Copyrigh&ilACASI; A05, Hardcopy; A01, Microfiche

In an efort to increase airport productivjtgeveral wind-tunnel and flight-test programs are currently underway to determine
safereductions in separation standards between aircraft. These programs are designed to study numerous concepts from the cha
acteristicsand detection of wake vorticesttee wake-vortex encounter phenomenon. As part of this lattet, fomputational
toolsare being developed and utilized as a means of modeling and verifying wake-vortex hazard encounters. The objective of this
study is to assess the ability of PMARC, a low-order potential-flow panel method, to predict the forces and moments imposed
on a following business-jet configuration by a vortex interaction. Other issues addressed include the investigation of several wake
models and their ability to predict wake shape and trajedtwyalidity of the velocity fieldmposed on the following configura
tion, modeling techniques and thdesft of the high-liftsystem and the empennage. Comparisons with wind-tunnel data reveal
thatPMARC predictghe characteristics for the clean wing-body following configuration fairly well. Non-linéeotefproduced
by the addition of the high-lift system and empennage, howaxenot so well predicted.
Author
Wakes\ortices; Panel Method (Fluid Dynamics); Potential Flow; Boding\Configurations; Configuration Interaction; Cem
putationalFluid Dynamics



19980011994Wright Lab, Wright-Patterson AFB, OH USA
Computational Fluid Dynamic Analysis of a Single-Engine Business Jefinal Report Sep. 1995 - Nov1996
Wurtzler, Kenneth, Wight Lab., USA; Ansari, Amid, \WNght Lab., USA; Dec. 1996; 100p; In English
Contract(s)/Grant(s): AF Proj. 2404
Report No.(s): AD-A332966; WL-TR-97-3046; No Copyright;afl: CASI; A05, Hardcopy; A02, Microfiche

This report documents the longitudinal and lateral-directional aerodynamic analysis of a single-engine business jet aircraft.
A Euler level analysis was chosen for the evaluation because of the sizemiileen (complete aircraft with inlet and nozzle
flow simulated) and the relatively & number of runs desired. While Euler analyses ignore visdeasseft was determined
thatthese dects would be small (except on drag estimates) for the cruise and low-speed flight conditions under consideration.
Also, the primary emphasis was on providing incrementatef from a baseline condition, which is more accurate than absolute
values.Variation of longitudinal and lateral-direction characteristics with Mach nyrabgte of attack and control deflections
weredetermined. The maximum Mach number is up to the estimated wing dragetigerMach numbeintegrated force cofef
cient data and selected pressure coefficient data are presented. Comparisons with low-speed wind tunnel data are made whel
appropriateexperimental data is available.
DTIC
Computational Fluid Dynamics; Jet Anaft; Longitudinal Stability; Lateral Stability; Single Engine éxaft

03
AIR TRANSPORTATION AND SAFETY

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

19980009270Eurocontrol Experimental CenfrBretigny France
Object Oriented Analysis for Advanced Flight Data Management
Wortmann, J., Eurocontrol Experimental Centre, France; Mar. 1997; 165p; In English
Report No.(s): PB97-159370; EEC-306; No Copyrightail CASI; A08, Hardcopy; A02, Microfiche

Object-orientationtechniques are used in the report to model relevant aspects abflic Tontrol (ATC) from slot alloca
tion to the arrival at the gate including the main actors - controllers and pilots. Starting with a preliminary class diagram, controller
activities during sector hand-over are described with use cases. Object interaction is derived from these use cases leading to
refinedanalysismodel. For the decomposition and modularization of complex use cases, path expressions have been introduced.
The object model presented in this repimtms a stable and extensible basis for the design and evaluation off @efurictionat
ity in the areas air navigation, operational procedures and communication facilities. Existing functional specifications can be
relatedto this object model, thus guaranteeing a downward compatibility
NTIS
Data Management; Flight Management Systems; Air Traffic Control; Object-Oriented Programming; Air Traffic Controllers
(Personnel)

19980009916Nebraska Uniy Aviation Inst., Omaha, NE USA
The Conference Poceedings of the 1997 Air lansport Research Group (ATRG) of the WCTR Society Volume 1
Oum,TaeHoon, Editor British Columbia Uniy Canada; Bowen, B. D., Editddebraska Uniy USA; Conference Proceedings
of the 1997 Air Transport Research Group (ATRG) of the WCTR Society; Sep. 1997; 186p; In English; 1997 Air Transport
ResearcltGroup (ARG) Conference, 25-27 Jun. 1993n¢ouverBritish Columbia, Canada; Sponsored by British Columbia
Univ., Canada; Also announced as 19980009917 through 19980009922
Report No.(s): NASA/CR-97-206489; UNOAI-97-2; NAS 1.26:206489; No Copyright; Avail: CASI; A09, Hardcopy; A02,
Microfiche

Topicsreported in the proceedings are: (1) Liberalization of Asia-Pacific aviation; (2) Financial analysis of a British Airways/
USAIr Merger; (3) Strategic alliances in the airline industry; (4e&fof strategic alliance on performance; (5) Advances, impedi
mentsand impacts in an international open skies regime; and (6) Canadian sisatiegies and the 1995 open skies agreement.
CASI
Air Transportation; Airline Operations; Confences; International Cooperation; Government/Industry Relations; Coomher
Aircraft; Information Tansfer



19980009917Japan Air Lines Co. LtdTokyo, Japan
Initiatives for Liberalization in Asia-Pacific A viation
Nagata, Koki, Japan Air Lines Co. Ltd., Japan; Conference Proceedings of the 198ahajrort ReseardBroup (ARG) of
the WCTR Society; Sep. 1997pWime 1, No. 1; 6p; In English; Also announced as 19980009916; No Copyngliit; @ASI;
A02, Hardcopy; A02, Microfiche
The report presents an overview of how Japan Airlines sees the current state of US/Japan aviation relations, in the light of
the current "Open Skies” policy of the USA with regard to Asia.
Derived from text
Airline Operations; Civil Aiation; Commaeeial Aircraft; Air Transportation; Passenger Airaft; International Cooperation

19980009918Dubuque Uniy Dubuque, IA USA
British Airways/USAir Merger: Financial and T raffic Analysis
Abraham, Edward H., Dubuque UniWSA; The Conference Proceedings of the 1997 fin3port ReseardBroup (ATRG)
of the WCTR Society; Sep. 1997pMme 1, No. 1; 16p; lEnglish; Also announced as 19980009916; No CopyrighajlACASI;
A03, Hardcopy; A02, Microfiche

By late March 1993, the US Department edfisportation (DOT) and the Justice Department agreed to allow British Airways
to purchase a 25% equity interest in USAuith a 21 % votingnterest and code-sharing rights. This paper previews the history
andbackground of the involved carriers, rationafenegers, and the consequences of airlinegmer and alliances. Part H of
this paper evaluates pre- and post-alliancditrafatistics and financigderformance in great detail. This study examines the rela
tive changes in tréit and profits on British Airways and USAir Group, Inc. Despite the consilederecession in 1988 and other
socialfactors, it was found, subjectivelyat USAifs management achieved a successful implementation of the cost reduction
program announced in late 1991, a new labor agreement was reached with gaajimedremployee groups, and a significant
accomplishmentvas achieved by reducing expenditure. The alliance between USAir and British Airfeags afavelers the
most benefits of any global airline partnership.
Author
Airline Operations; Cost Reduction; Airdffic; Cost Analysis; Air lansportation

19980009919Embry-Riddle Aeronautical UnivBusiness Administration DepDaytona Beach, FL USA
A Typology of Strategic Alliances in the Airline Industry: Propositions for Stability and Duration
Rhoades, Dawna |., Embry-Riddle Aeronautical Univ., USA; Lush, Heather, Embry-Riddle Aeronautical Univ., USA; Con-
ferenceProceedings of the 1997 Airdnsport Research GroupTRG) of the WCTR Society; Sep. 199%IMme 1, No. 1; 20p;
In English; Also announced as 19980009916; No CopyrighilACASI; A03, Hardcopy; A02, Microfiche

While strategic alliances have become commonpiatie airline industrythe stability and performance of these alliances
remainsguestionable. In this article, the authors review the structure of recent alliances in the airline industry and propese a typol
ogy of alliances based on two key dimensions: commitment of resources and complexity of arrangement. tygiopdyis
theauthors derive a series of propositions on the stability and duration of various types of alliances.
Author
Airline Operations; Industries; Agements; Civil ¥ation

19980009920New York Univ., Dept. of International Busingddew York, NY USA
The Effect of Strategic Alliance on Performance: A Study of International Airline Industry
Park, Namgyoo, New York Univ., USA; Cho, Dong-Sung, Seoul National.\l/drea, Republic of; Conference Proceedings
of the 1997 Air Transport Research Group (ATRG) of the WCTR Society; Sep. 1997; Volume 1, No. 1; 33p; In English; Also
announceas 19980009916; No Copyrightydil: CASI; A03, Hardcopy; A02, Microfiche

This study investigates codesharing alliantesee if they increase market shares of the carriers involved by analyzing a time-
seriesdata of fifty six airlines over the 1986-93 period. Our empirical results indicate: (a) codesharing, in fact, increases the carri
ers’ market shares; (b) codesharing between existing airlines increase market shares less than those between relatively ne\
carriers;and (c) the market-share-increasinigetf of codesharing alliances is higher in markets with fewer competing carriers.
Author
Airline Operations; Market Resear; Industrial Management;ifie Series Analysis



19980009921Seattle Uniy Albers School of Business and Economit# USA
Towards an International Open Skies Regime: Advances, Impediments, and Impacts
Toh,Rex S., Seattle UnivUSA; Conference Proceedings of the 1997 AariBport Research GroupT(RG) of the WCTR Socie
ty; Sep. 1997; Mume 1, No. 1; 23p; In English; Also announced as 19980009916; No Copyngiit;@ASI; A03, Hardcopy;
A02, Microfiche

The International Air Tansportation CompetitioAct of 1979 heralded the era of open Skies in international aviation. This
papertraces the post-war regulation and then deregulation of fares, rates, routes, and capacitafirtme Bermuda | through
the partial dismantling of the PA (International Air Tansport Association) pridixing apparatus, discusses the impediments
to Open Skies, and examines the impact on tAAIA
Author
Air Transportation; International Cooperation; Civilvéation

19980009922Kaduck (Raymon J.),ellowknife, Northwest &rritories Canada
Canadian Carrier Strategies and the 1995 Open Skies Agement
Kaduck,Raymon J., Kaduck (Raymon J.), Canada; Conference Proceedings of the 19@h#pioit Research GroupTRG)
of the WCTR Society; Sep. 1997pMme 1, No. 1; 36p; lEnglish; Also announced as 19980009916; No CopyrighdjlACASI;
A03, Hardcopy; A02, Microfiche

The Canada-US "Open Skies’ negotiation took place during a brief period which spanned the fall of 1994 and early 1995.
It was conducted first through personal representatives, and later in forgahbay sessions. Aftarearly 30 years of acrimoni
ousexchanges between the two governments, the 1995 agreeasooncluded with surprisingly little @dulty, and has ush
ered in a new era in transborder air transport. This paper draws heavily on reseseciedn a longer paper entitled Break in
Overcast. The Negotiation of the 1995 Canada-US Open Skies Agreement, which discussed the dynamics of the negotiations in
1991-92and 1994 Elliot-Kaplan talks. The current paper focuses on Canadian carrier strategy before and after the agreement.
Author
Air Transportation; Ageements; Policies; Strategy

19980010040General Accounting d@ite, Resources Community and Economic Development Biashington, DC USA
FAA Oversight of Repair Stations Needs Impovement
Oct. 1997; 95p; In English
Report No.(s): AD-A331829; GAO/RCED-98-21; No Copyrighta#: CASI; A05, Hardcopy; A01, Microfiche

As the size of the airline and air cargo industries has grown, so has the reliance on repair stations. In 1990, repair stations
performed37 percent of air carriers’ maintenance; by 1996, the figured&a®rcent. More than 2,500 domestic and 270 foreign
repairstations do work for air carriersAR s certification process establishes what the repair stations are qualified to do. While
manyrepair stations have fewer than 15 employees and a limited range of activitiesAted=certified, some employ thousands
of workers who completely overhaul engines and renaagitegairframes for additional years of servicAAS inspection activ
ities are aimed at ensurirtgat repair stations are still meeting the certification requiremehgshkd about 3,000 inspectors in
fiscalyear 1997. About 600 of them were involved in repair station inspectidAsSuidelines require that each repstiation
beinspected at least once a yédrese inspections involve checking such mattevghasher repair station sfdfave the appropri
atequalifications to do the work and whether repair procedures méetdgulations. About 550 inspectors oversee regtair
tions located in the USA, usually through inspections conducted by individual inspectorsgé&ofdaitities, these inspections
maytake place over several visits. Most of the inspectors are responsible for several repair stations as wejlpes ahepera
tions, such as helicopter operators and training schools for pilots and mechanics.
DTIC
Safety; Shops; Maintenance; Generalation Aircraft

19980010259Nebraska Uniy Aviation Inst., Omaha, NE USA
Journal of Air T ransportation World Wide, Volume 2
Bowen,Brent, Editoy Nebraska Uniy USA; Journal of Air Tansportation \Wrld Wide. \blume 2, Number 1; NovL997; ISSN
1093-8826:104p; In English; Also announced as 19980010260 through 19980010266
Report No.(s): NASA/TM-97-12609; NAS 1.15:12609; No Copyright; ¥ail: CASI; A06, Hardcopy; A02, Microfiche

The Journal of Air Transportation World Wide's (JATWW) mission is to provide the global community immediate key
resourcenformation in all areas of air transportation. @oal is to be recognized as the preeminent scholarly journal in the aero
nauticalaspects of transportation. As an international and interdiscipljimamyal, the JAWW will provide a forum for peere-



viewed articles in all areas of aviation and space transportation research, policy, theory, case studyamdastoes. While
maintaininga broad scope, a key focal point of the journal will be in the area of aviation administration and policy
Derived from text

Information Systems; Airdnsportation; Policies; Spacednsportation; Tansportation; Resowes

19980010262Maryland Univ, Princess Anne, MD USA
Safety Concerns of Startup Airlines
Wilson, Marc, Maryland Univ., USA; Journal of Air Transportation World Wide; Nov. 1997; Volume 2, No. 1, pp. 38-46; In
English;Also announced as 19980010259; No CopyrighgiACASI; A02, Hardcopy; A02, Microfiche

Startupairlines which do not have digient capital are forced to acquire older airceaftl contract out maintenance, crew
training,and operation managememhese factors can contribute to the poorly supervised practices as illustrated in this case study
of the crash of aaluJet DC-9 on May1], 1996. The areas of focus are aircraft age, maintenance, safety regadhasatling,
andcrew resource management.
Author
Airline Operations; Aicraft Maintenance; Safety; Service Life; ResagrManagement; Maintenanceihing; Crashes; Mate
rials Handling

19980010264Wichita State Uniy Wichita, KS USA
International Airline Quality Measur ement
HeadleyDean E., EditgiWichita State Uniy USA; Bowen, Brent D., EditpNebraska Uniy USA; Journal of Air Tansportation
World Wide; Nov 1997; \blume 2, No. 1, pp. 55-63; In English; Also announced as 19980010259; No CopyigihtCASI;
A02, Hardcopy; A02, Microfiche

Historically, airline quality has been measured through the use of surveys that ask the consumers to make a comparison
betweerexpectations and outcomes. This method was informative but very cumbersome in a rapidly changing environment. This
paperoutlines the dbrts of the consumer researchers to develop a weighted, consumer oriented rating scale for the U.S.A. domes
tic airline industry as an alternative to survey-based rating scales. The Airline Quality Rating (AQR) approach has been success
fully employed in the United States by the major airlines and by the general public. Development consideratfersdafi@r of
facilitating the adaptation of the AQRWweighted average approach to the world airline industry
Author
Airline Operations; Consumers; Comroil Aircraft; Ratings; Civil Aiation

19980010783Nebraska Uniy Aviation Inst., Omaha, NE USA
The Conference Poceedings of the 1997 Air lansport Reseach Group (ATRG) of the WCTR Society Volume 1
Oum, Tae Hoon, EditqrBritish Columbia Uniy, CanadaBowen, Brent D., EditgiNebraska Uniy USA; Sep. 1997; 242p; In
English;1997 Air Transport ReseardBroup Conference, 25-27 Jun. 1997, British ColumkéecduverCanada; Sponsored by
British Columbia Univ, Canada; Also announced as 19980010784 through 19980010794
Report No.(s): NASA/CR-97-206488; UNOAI-97-3; NAS 1.26:206488; No Copyright; Avail: CASI; Al1l, Hardcopy; AO3,
Microfiche

Topicsincluded in the proceedings are: Thieef of liberalized aitransport bilaterals; cost competitiveness of major airlines;
economiceffects of duopoly competition in Korea; transforming Caradaiation regulations; liberalization in Europdrine
laborcost in a liberalized Europe; noncooperative collusion; European air transport deregulation; public ownership and deregula
tion in the Scandanavian airline industry; airline competition between London and Amsterdam; and’a biewker the Euro
peanairline industry
CASI
Air Transportation; Airline Operations; Civil ation; Competition; Confences; Labor; Regulations; Operating Costs

19980010784Maryland Univ, College of Business and Mangemedollege Park, MD USA
The Effect of Liberalized Air Transport Bilaterals on Foreign Msitor Volume and Traffic Diversion: The Case of Canada
DresnerMartin, Maryland Univ, USA; Oum, &e Hoon, British Columbia UnivCanada; The Conference Proceedingb®f
1997 Air Transport Research GroupTRG) of the WCTR Societydl.-1-2; Sep. 1997; &ume 1, No. 2; 34p; In Englistlso
announceas 19980010783; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

This paper investigates thefefts of Canada’facilitating’ bilateral air agreements, with the UK, the Netherlands and Ger
many,on the volume of visitors from those countries to Canada, andftutsesf the U.S. ’liberal’ bilateral air agreements on
diverting Canadian foreign visitors away from direct routes to routes that transit the U.S. These objectives are accomplished by



estimatingvisitor volume models (direct volume to Canada, and total volume including via-US routing) and direct-routing share
models on a panel data of 22 countries for the 1975-94 period. The empirical results can be summarized as follows: Canadian
facilitating bilaterals have had significant positivéeets on increasinthe number of DIRECT visitors to Canada. Although mag
nitudesof the efects vary between the alternative models, the most reliable empirical result indicates thatsGaciitiding
bilateralshave increased both the DIRECT ar@dTAL visitors by about 20% from those countries that signed these agreements
with Canada. Th&JS liberal bilaterals did not have statistically significafie&t on the DIRECT or@TAL volume of foreign
visitorsto Canada. Howevethe US liberal bilaterals have had a moderate but statistically significant negfetttepfthe share

of DIRECT visitors to Canada. The averagieefof the US liberal bilateral with a country was to reduce Cas@I&ECT vist

tor share from that country by 3.1%.
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19980010785British Columbia Uniy Faculty of Commerce and Business Administrati@ncouverBritish Columbia Canada
Cost Competitiveness of Major Airlines: An International Comparison
Oum, Tae Hoon, British Columbia UnivCanada; %, Chunyan, British Columbia Unj\Canada; The Conference Proceedings
of the 1997 Air Transport Research Group (ATRG) of the WCTR Society; Sep. 1997; Volume 1, No. 2; 34p; In English; Also
announceds 19980010783; No Copyrighty#il: CASI; A03, Hardcopy; A03, Microfiche

This paper measures and compares the unit cost competitiveness of the world’s major airlines, using the yearly panel data
of 23 firms over the 1986-93 period. First, we develop a unit cost index for aggregate output which is computed via a multilateral
index procedure. A translog variable cost function is estimated and used to decompose the unit cost differgratelstialto
sourcesinput prices, network and output attributassd eficiency. The results of the unit cost decomposition are used to construct
acost competitiveness indicator after removing thiect$ of network and output attributes. This indicator allows one to compare
thetrue cost competitiveness of airlines in a given market, especially in accantimental market, and shows what factors are
contributing or harming a carrier’s cost competitiveness. In addition, the effect of exchange rate fluctuation on unit cost is
examinedvia case studies of JAL and Lufthansa. Our resultd§988 are: (a) Asian carriers (except JAL and ANA) are generally
morecost competitive than the major US carriers, mostly due to their substantially lower input prices; (b) JAL and ANA are over
50% less cost competitive than AA mainly because of their high input prices; (c) major European carriers are 7% (BA) - 42%
(SAS)less cost competitive than AA, because of higher input prices and Idigemely; (d) among the U.S. carriers, AA, UA
andDelta are similar irtost competitiveness, while NW and CO enj@gpectively5% and 12% cost competitiveness over AA.
US Air is least cost competitive among the North American carriers; (e) exchange rate fluctuation has had condietdsable ef
onsome carriers’ costs. In particyldAL, and, to a lesser degree, Lufthagdass cost competitive position isgaly attributable
to appreciation of their home currencies.
Author
Airline Operations; Civil Aiation; Operating Costs; Cost Analysis; Competition; AmAsportation; Cost Effectiveness

19980010786Korea Tansport Inst.Seoul, Korea, Republic of
An Economic Effect of Duopoly Competition in Domestic Air Tansport Markets in Kor ea
Kim, Jongseok, Korea Transport Inst., Korea, Republic of; The Conference Proceedings of the 1997 Air Transport Research
Group(ATRG) of the WCTR Society; Sep. 199'hl¥me 1, No. 2; 18p; In English; Also announced as 19980010783; Ne Copy
right; Avail: CASI; A03, Hardcopy; A03, Microfiche
This paper examines competition patterns in the domestic air transport industry and its performance in terms of consumer
surplusef passengers in Korea using suitable economic models.
Author
Air Transportation; Competition; Market Resehar Civil Aviation; Aircraft Industry

19980010787Transport Canadattawa, Ontario Canada
Transforming Canada’s Aviation Regulations
Rohr, Ray Transport Canada, Canada; The Conference Proceedings of the 198anaport Research GroupTRG) of the
WCTR Society; Sepl1997; \Wblume 1, No. 2; 6p; In English; Also announced as 19980010783; No Copyngtilt; @ASI; A02,
Hardcopy;A03, Microfiche

Since 1991, fansport Canadscivil aviation regulation program has urglame adramatic transformation. This has been
achievedn partnership witlits principal clients - Canadaaviation communityMorking more closely with those in the aviation
communityto create a climate that enhances safety is not a revolutionary concept, but some of the philosophies and processes may
beinteresting to others involved in a similar endeatdistorically, the primary role of the regulator has been one of "establisher
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and enforcer” of regulations. This modgihot conducive to innovation or change. Unforunatelg one that is pervasive not

only in government itself, but also in those it serves. The cornerstone of the new Canadian aviation regulatiorimutdel is
respectnd trust” betweefiransport Canada Civil\vAation directorate and the aviation communitiie impetus for transforming
theaviation regulation program was, and continues to be, provided by both externally driven factors (i.e., interdatisrial ef
harmonizeaviation regulations) and internally driven factors (i.e., an overall shift in the federal public service to a focus on client
needs)Also, the impact of the recent Canadian government downsizing initigawe®t be ignored. As a result of these initia

tives, the Canadian air navigation system was commercialized and other structural changes were made to Transport Canads
Throughout the process, maintaining aviation safety was of paramount importance. This time of transition provided an ideal
opportunityto find new ways to meet safety objectives.
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Civil Aviation; Regulations; Air lansportation

19980010788Cranfield Univ, College of AeronauticBedford, UK
Air T ransport Liberalisation in Eur ope: The Progress So Far
Morrell, Peter, Cranfield Univ., UK; The Conference Proceedings of the 1997 Air Transport Research Group (ATRG) of the
WCTR Society; Sep. 1997;0lume 1, No. 2; 20p; In English; Also announced as 19980010783; No Copysight;CASI; A03,
Hardcopy;A03, Microfiche

In April 1997, the final phase of a series of measures were implemented, which were aimed at liberalising ainirdrisport
the European Union (EU). These measures were introduced on a phased basis, the first package coming into force in 1988, the
second in 1990, and the most significant third package in 1993 (which included a delayed 1997 lifting of cabotage protection).
These applied on a multilateral basis within the European Community (with some exclusion clauses), and followed progress
towardsliberalisation on a bilater&lasis between 1985 and 1988, most notably on routes between the UK and a number of EU
countries. This paper examines the progress so far in the achievement of liberalisation and greater competition within Europe.
It is based on extensive research carried out by the author and a team from Cranfield University over 1995 andih@R@iethis
desk research, a survey of and interviews with EU airlines and aviation authorities, and five more detailed airline case studies.
This has been updated by the author to take into account more recent developments, especially regarding new entrant airlines
Someof the expectations following the introduction of EU liberalisation have not been met: there have been few serious challenges
to the flag carrier duopolies, there has been a consolidation of the position of airlines the major airlines in their home markets,
and business and fully flexible fares have continued to climb. However, many of the airlines’ strategic changes were more in
responseo developments in global rather than EU markets. On the other hand, consumers have benefited from greater competition
in promotional fares, and more dynamic pricing tactics overall le® higher intra-EU tr&it growth in the early 1990s than
would have been the case without liberalisation. There was also a substantial growth in the number of EU cities served by non-stop
servicesand some encouraging trends from new entrant airlines in some countries. On balangeigtithat the net result has
beendisappointing; but this is hardly surprising given the timing of the final stage of liberalisation in the middezohamic
recessionthe concern of the lger airlines with more global events, and the time needed to change some of the more deep-seated
structuralbarriers, such as airport slot availabijlityput market monopolies and state aids.
Author
Air Transportation; Airline Operations; Civil iation; Market Rese&h

19980010789Cranfield Univ, Coll. of AeronauticsBedford, UK
Airline Labour Cost in a Liberalised Europe
Alamdari, Fariba, Cranfield Uniy UK; The Conference Proceedings of the 1997 panport Research GroupT(RG) ofthe
WCTR Society; Sep. 1997;0lume 2, No. 1; 20p; In English; Also announced as 19980010783; No Copysight;CASI; A03,
Hardcopy;A03, Microfiche

Following the liberalistion of air services in Europe since 1988, and more liberal agreements with countries outside Europe,
mainly with the US, European carriers have become under an increasing pressure to reduce costs. This has been in response
the growing competition in their markets from fellow European carriers and the US airlines. The most obvious area of costs for
airlines to tackle has been labour. This paper analyses trends in the numbers of employees, labour wages (labour costs pe
employee) and labour unit costs (labour expenses per available tonne kilometre) of European carriers from 1985 to 1995. In
comparingthe airlines’ performance in relation to labour costs the analysis takes into abeodifierences in the costs of living
in carriers’countries, and compares the employees’ average take-honieglay compares airline and manufacturing labour
pay. The resultsndicate that European airlines reduced unit labour costs by productivity increases, paitetlyyoincreases
in real wage levels. Once taxes and social costs are deducted from labour costs there appears to be a large difference in whs
employeegake home, depending on which country they based. It was also found that almost all the airlines in the sample pay
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their employee on average more than those working in their respective countries’ manufacturing industry but the gap between
thetwo was narrowing. It is recommended that to achieve reducti@al wage levels and further improvements in productivity
incentivespolicies such as profit sharing or employee share ownership could perhaps becoméutive. ef
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19980010790Geneva Uniy Geneva, Switzerland
Partial Versus Complete Liberalisation in the European Airline Industry: Which Scenario is More Likely to Facilitate
NoncooperativeCollusion?
Nero, Giovanni, Geneva Univ., Switzerland; The Conference Proceedings of the 1997 Air Transport Research Group (ATRG)
of the WCTR Society; Sep. 1997pMme 1, No. 2; 22p; lE&nglish; Also announced as 19980010783; No CopyrighdjlACASI;
A03, Hardcopy; A03, Microfiche

This paper combines the strategic effects that arise from repeated interactions among airlines with specific features of the
European airline industry. In particular, the paper gives some insights into why European flag-carriers seem reluctant to fully
exploitthe more liberal regulatory rules which provideyirentry opportunities into new intra-European maxketshit end,
| present a model which shows under which conditions the European airline industry is more likely to sustain a noncooperative
'mutual forbearance’ equilibrium.
Author
Airline Operations; Civil Aiation; International Cooperation; Regulations

19980010791Universidad de Las Palmas de Gran Canarigt. of Applied Economi¢das Palmas, Spain
European Air Transport Deregulation: A Panel Data Appioach
BetancorOfelia, Universidad de Las Palmas de Gran Canaria, Spain; Campos,Jawiersidad de Las Palmas de Gran Gana
ria, Spain; The Conference Proceedings of the 1997 rAmsport Research GroupTRG) of the WCTR Society; Sep. 1997;
Volume 1, No. 2; 20p; In English; Also announced as 19980010783; No Copyrigdit; 8ASI; A03, Hardcopy; A03, Microfiche

In this paper we present a first attempt of empirical analgsite period 1986-1994 of thefetts of the deregulation process
carriedout in theEuropean air transport industkysing individual data for 44 city-pair intra-EU scheduled routes, we estimate
differentprice equations in order to assess the relevance both of the deregulation packagesl®b08%] 1992 released by
the European Commission atige liberal bilateral agreements that several countries had agreed upon befose. pénel data
techniques to discard unobservable individutdat$ related to route-tiféd characteristics. Our results support the idea that the
effecton the fare level of the deregulation process pursued by the European Commission has been weaker than the correspondin
effectof the bilateral agreements. As in the US case, another strikaw ef the deregulation process has been the proliferation
of discount tarifs.
Author
Air Transportation; Policies; Regulations; Economic Analysis; Data Reduction

19980010792Agder Coll, Center for International Economics and Shippkgstiansand, Norway
The Effect of Public Ownership and Deegulation in the Scandanavian Airline Industry
Randoy,Trond, Agder Coll., Norway; Strandenes, Siri Petterdimywegian School of Economics and Business Administration,
Norway; The Conference Proceedings of the 1997 fin3port Research GroupTRG) of the WCTR Society; Sep. 19901V
umel, No. 2; 14p; In English; Also announced as 19980010783; No Copyrighil; £ASI; A03, Hardcopy; A03, Microfiche

We analyse why deregulation resulted in a temporary strong reduction in prices in Sweden, whereas in Norway the prices
did not change significanth5AS and Linjeflyg meyed when the Swedish market was deregulated, whereas attemptgeo mer
SASand Braathens SAFE did not succeed. Upon deregulation in Sweden some of the carriers operating charter markets or regional
secondaryoutes decided to enter the main routes. This put pressure on prices. Similar entries did not take place in the Norwegian
market.We analyse whether the duopoly between SAS and Braathens SAFE is characterised by tacit collusion.
Author
Airline Operations; Market Resear; Regulations; Cost Analysis; Civiliation

19980010793Department of Civil Aiation, An Hoofddorp, Netherlands

Airline Competition on the Route Between Amsterdam and London

UittenbogaartPetey Departmenbf Civil Aviation, Netherlands; The Conference Proceedings of the 1997%akisfort Research
Group(ATRG) of the WCTR Society; Sep. 199hl¥me 1, No. 2; 13p; In English; Also announced as 19980010783; Ne Copy
right; Avail: CASI; A03, Hardcopy; A03, Microfiche
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With granting all Airlines of the European Economic Area (EEA) cabotage rights, enabling them to fly between any two
domestigpoints within the 17 EEA states, liberalization in Europ@iatransport business was formally completed in April 1997.
However,the free market &cts of abandoning the bilateral system areyebtery manifest todapince the Third Package came
into effect in 1992, the number of international routes in the European Union hardly changedoWifting barriers to market
entry, did not cause a significant influx of new competitors on direct routes. The number of airport-to-airport routes served by
morethan two carriers increased from 4% at the beginning of 1992 to only 6% at the beginning of 1996. Remarkably the number
of airport-to-airport routes whetevo carriers compete dropped from 40% at the beginning of 1992 to 30% at the beginning of
1996.The obvious conclusion is that since the third package entered into force, the number of monoply routes jurbpétl from
atthe beginning of 1992 to 64% at the beginning of 1996.
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19980010794ABN AMRO Bank Amsterdam, Netherlands
The European Airline Industry: A Banker’s View
Smit,Hans G., ABN AMRO Bank, Netherlands; The Conference Proceedings of the 199amspdrt Research GroupTRG)
of the WCTR Society; Sep. 1997pMme 1, No. 2; 13p; linglish; Also announced as 19980010783; No CopyrighajlACASI;
A03, Hardcopy; A03, Microfiche

For those institutions which finance the aerospace industries, it is useful to estimate what the consequences will be of the
presentiberalisation process which hbaeset the European airline indust®pnsequently ABN AMRO Bank is in the process
of developing a model which analyses those factors which are crucial to the survival of an airline. These so called critical success
factors appeared to be: financial strength, cost structure, domestic market, size of operations, internationalisation and political
support. When we applied these factors to the European airline industry, we found that only a limited number of airlines stand
afair chance of survivinghe anticipated restructuring process as an independent.caenieral carriers will either have to mer
with stronger partners or they face bankrupBased on the critical success factors, thgelanorthern carriersnjoy the strongest
positions.From amongst the southern airlines, those withgeldomestienarket and strong political support have a chance to
survive,provided they will be able to adjust their cost structure in time.
Author
Airline Operations; Civil Aiation; Air Transportation; Economic Analysis; Operating Costs

19980010795Nebraska Uniy Aviation Inst., Omaha, NE USA
The Conference Poceedings of the 1997 Air leansport Reseach Group (ATRG) of the WCTR Society Volume 2
Bowen, Brent D., Nebraska UniWSA; Oum, &e Hoon, British Columbia UnivCanada; Sep. 1997; 202p; In English; 1997
Air Transport Research Group of the WCTR So¢i@by27 Jun. 1997,ahcouverBritish Columbia, Canada; Sponsored by Brit
ish Columbia Univ, Canada; Also announced as 19980010796 through 19980010805
Report No.(s): NASA/CR-97-206486; UNOAI-97-5; NAS 1.26:206486; No Copyright; Avail: CASI; A10, Hardcopy; AO3,
Microfiche

Topicsconsidered in the proceedings include: (1) Airport poliegnagement and operations; (2) airport and air navigation
policy, management and operations; and (3) airport performance.
CASI
Air Transportation; Airports; Confemces; Industrial Management; Airline Operations

19980010796National Univ of SingaporeDept. of Economics and Statisti&ingapore
Open Skies between East Asia and the US: Implications on Airport Development and Strategy
Chin, Anthony T H., National Univof Singapore, Singapore; The Conference Proceedings of the 199aAspdrt Research
Group(ATRG) of the WCTR Society; Sep. 199%lvme 2, No. 1; 18p; In English; Also announced as 19980010795; Ne Copy
right; Avail: CASI; A03, Hardcopy; A03, Microfiche

Topics discussed in the conference paper include deregulation and liberalization in the Asia Pacific; budgetary constraints
andreservations on "Big Bang Liberalization”; Open-skies and infrastructure development strategy for the Asia Pacific; interna
tional cooperation; and privatization and packaging of airport infrastructure development.
Derived from text
Airports; Airline Operations; Regulations; Civilfation; Strategy
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199800107970saka Uniy Ibaraki, Japan
How Did We Decide to Keep the Osaka International Airport?
Yasuo,Sakakibara, Osaka Unj\Japan; The Conference Proceedings of the 1997rAmsport Research GrogiTRG) of the
WCTR Society; Sep. 1997;0lume 2, No. 1; 16p; In English; Also announced as 19980010795; No Copywight;CASI; A03,
Hardcopy;A03, Microfiche

Thereport discusses the changes in the trilateral relations of airports, airlines and the government in Japan faudistheir ef
on airline operations, costs and the consumer
CASI
Airline Operations; Airports; Civil Xiation; Government/Industry Relations

19980010798Monash Uniy, Dept. of EconomicClayton, Australia
Price Regulation of Airports in Australia
Forsyth,Peter Monash Uniy, Australia; The Conference Proceedings of the 1997 iaindportResearch Group ARG) of the
WCTR Society; Sep. 1997;0lume 2, No. 1; 20p; In English; Also announced as 19980010795; No Copywigiit;CASI; A03,
Hardcopy;A03, Microfiche

The Federal government is privatising the airports it owns through the Federal Airports Corporation. This corporation owns
all the capital city airports, along with a range of airportgdand small in other centres. By May 1997, Melbourne, Brisbane
andPerthairports had been privatised, through the sale of very long term leases. Other airports are due to be privétael later
of these airports has considerable local monopoly power, and formal price regulation, of the price-cap or CPI-X form, will be
appliedto them. Like other industries, airports have several distinctive features which pose problems for the design of price regula
tory structures. These are considered in this pédipeegins Vith a brief empirical background on airports in Australia, and then
it outlines the issues that can pose problems for price regulation. These include congestion, noise externalities, quality of service,
and the choice of the initial level of prices. The nature of eatthesEproblems is considered, and possible solutions to them are
analysedOne conclusion is that pure price-caps are likely to be inferior to alternative regulatory structures which take the regu
lated firm’s costs into account when setting the allowable prices.
Author
Airports; Operating Costs; Airline Operations; Economic Analysis

19980010799Amsterdam Uniy Netherlands
Substitution and Complementarity in Aviation: Airports vs. Airlines
Pels, Eric, Amsterdam Univ., Netherlands; Nijkamp, Peter, Amsterdam Univ., Netherlands; Rietveld, Piet, Amsterdam Univ.,
NetherlandsThe Conference Proceedings of the 1997 AanEport Research GroupT(RG) of the WCTR Society; Sep. 1997,
Volume 2, No. 1; 26p; In English; Also announced as 19980010795; No Copyrigdit; BASI; A03, Hardcopy; A03, Microfiche

In this paper a model concerning substitution and complementarity inkhge between airport facilities and airlines from
theviewpoint of pricing policy is formulated. This model is used to analyze whether airport atiogs, e.g. to ensure cost
recoveryare compatible with competition for transfer passengers. It is found that airports with a high volume of demanrd can pur
suecost recovery and still be the most preferred hub. Airports with a low level of demand \b#ll thet preferred hub, if the ¢gar
airportfixes its price at mainal costs.
Author
Airline Operations; Airports; Civil Aiation; Mathematical Models; Economic Analysis; Cost Analysis

19980010800Calgary Uniy, Dept. of Tansportation Engineerinélberta Canada
New Aircraft Characteristics Related to Airport Planning
deBarrosAlexandre Gomes, Calgary UniCanada; Wasinghe, Sumedha Chandana, Calgary LUGianada; The Conference
Proceedings of the 1997 Air Transport Research Group (ATRG) of the WCTR Society; Sep. 1997; Volume 2, No. 1; 15p; In
English;Also announced as 19980010795; No CopyrighgilACASI; A03, Hardcopy; A03, Microfiche

The compatibility of aircraft and airport facilities is of critical importance to the process of plannirtesigth of airports.
This becomes particularly true when manufacturers are carrying studies on the development of new aircraft which might have
aheavy impacbn airport operations. Examples of these new developments are the NewAiraraft (NLA) for up to 800 pas
sengersand the new generation sdipersonic aircraft for 250 passengers. This paper reviews the main issues regarding compati
bility of airport and aircraft and discusses some implications of the introduction of new aircraft.
Author
Airport Planning; Compatibility; Commeial Aircraft; Passenger Adaraft; Civil Aviation
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19980010801Lincoln Coll, Dept. of Resource Manageme@anterbury New Zealand
Air Navigation: The New Zealand Experience
Kissling, Christopher C., Lincoln Coll., Ne®ealand; The Conference Proceedings of the 1997rAnsport Research Group
(ATRG) of the WCTR Society; Sep. 1997; Volume 2, No. 1; 9p; In English; Also announced as 19980010795; No Copyright;
Avail: CASI; A02, Hardcopy; A03, Microfiche

Air navigation systems have historically been seen as a function of governments as part of their jurisdiction of sovereign air
spaceand because of their responsibility as custodians of safety regui@imuosx, 1994). The International CivikAation Oga-
nisation(ICAQO) was set in place as the need for internationally agreed standards and procedures for air transport became more
important given the post WWII growth in air travel markets. For safety reasons, there ig haed accepted procedures and
rules for communications between pilots and air traffic controllers. For this, a common language is a necessity until such time
asnon voice communications can displace the spoken commaeded to maintain separation of aircraft. There is also the need
for universal standards for instrumentation and navigation laddls,on the ground and in the aircraft. It would be mosfigient
if different countries all had their own unique communication systems. It would require aircraft manufacturers to install all systems
in their aircraft to enable planes to travel globally as is now commonplace. Control of sovereign airspace has been a closely
guardedasset by most countries. It is not automatic for all countries to grant the first freedom of the air (right to overfly territory)
to all comers. Security concerns have seeagelareas denied to international commercial aviation mainly for military reasons.
These areas can cause considerable additional costs to airlines who must eschew shortest great circle routes for more indirec
routesto avoid the no-fly zones. As a consequence, most land areas are controlled air space, but tiyerexgranaes of ocean
outside territorial jurisdiction that werecontrolled until ICAO accepted responsibility to apportion responsibility to states who
hadthe ability to initiate air trdiic control and flight information services.
Author
Air Navigation; Air TTansportation; Airspace; Flight Paths; Airaffic; Airline Operations

19980010802New South VEles Univ, Dept. of Tansport Engineeringydney Australia
Airport Performance and Communication Strategies for Stakeholder Involvement
Black, J. A., NewSouth Viéles Univ, Australia; The Conference Proceedings of the 1997 raingport Research GroupTRG)
of the WCTR Society; Sep. 1997pMme 2, No. 1; 20p; lEnglish; Also announced as 19980010795; No CopyrighajlACASI;
AO03, Hardcopy; A03, Microfiche

This paper provides a perspective on pleeformance of airport management in terms of their communication strategies and
waysof involving the community when there are airport expansion programs und&essarch into communications strategy
andstakeholder involvement is being undertaken for the Australian Federal Airports Corporation Sydney (Kingsford Smith) Air
port. The background problems that lead to this study of Australian and other major international airports are explained and the
current policy context for public participation in Australia is outlined. The main contribution of this paper is to describe bench
marking as a continuous analytical process for understanding the practices of airport management and to present a theoretica
frameworkfor interpreting the resultsf airport case study approaches to communication and public involvement. Preliminary
results are given for the nine busiest Californian airports in terms of passerfger traf
Author
Airports; Airline Operations; Performance; Airport Planning; Industrial Management

19980010803Korea Tansport Inst.Seoul, Korea, Republic of
A Methodology to Establish the Operational Standards at Airport Passengeréfminal
Park, Yonghwa, Korea Transport Inst., Korea, Republic of; The Conference Proceedings of the 1997 Air Transport Research
Group(ATRG) of the WCTR Society; Sep. 199hl¥me 2, No. 1; 21p; In English; Also announced as 19980010795; Ne Copy
right; Avail: CASI; A03, Hardcopy; A03, Microfiche

A methodology to establighe operation standards of service performance of airport passenger terminals using a perception-
responsenodel is discussed here. The proposed approach is defined by the graphical representation of passengers eollective atti
tudes towards the range of operational service at an airport passenger terminal. It adopts new concepts to establish servic
standardshrough a special survey to better interpret terminal operations and service level at eachtfecéitpressed iterms
of passengers’ perception of various service levels and their responsegspibetiveservice conditions. The methodology may
providepractical service standards of airport terminal and prove to be a practical and convenient technique to airport planners,
designers, consultants, operators, and airport managers.
Author
Airports; Airline Operations; Models; Standis; Air Transportation; Services
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19980010804California Univ, Berkeley CA USA
Developing Measues of Airport Productivity and Performance: An Application of Data Envelope Analysis
Gillen, David, California Univ., USA, Lall, Ashish, Nanyang Univ., Singapore; The Conference Proceedings of the 1997 Air
Transport Research Group (ATRG) of the WCTR Society; Sep. 1997; Volume 2, No. 1; 21p; In English; Also announced as
19980010795No Copyright; Avail: CASI; A03, Hardcopy; A03, Microfiche

Sincederegulation the measurement of productjyigrformance and profitability of the air transport industry has attracted
significantattention. Many studies have been undertaken on the financial and economic productivity of air transport systems, but
few have concentrated on the productivity of airports, and how changes in the industry may have affected them. Airports have
beenquite traditional in their approach to assess their performance. Most measure it in strictly accounting terms by érking at
their total cost and revenue levels and at the resulting surpluses or deficits. A broader method of measuring the efficiency and
productivityin both financial and physical terms is therefore needed. In this, gapew approach to assessing the performance
or productivity of airports is developed and estimated. Data envelope analysis is used to construct performance indices on the basis
of the multiple outputs which airports produce andrthatiple inputs which they utilize. In particulave develop measures for
terminalsand airside operations. The performance measures are then asstond stage to bit recognition in which environ
mental,structural and managerial variables are includée. regression results provide a "net” performance index and also iden
tify which variables the managers have some control over and what the relative importance of each variable is in affecting
performanceThe data set contains a panel of 21 U.S. airports over a five year period.
Author
Airports; Economics; Ryductivity; Airline Operations; Cost Analysis

19980010805UCI Brazil, Rio de Janeiro, Brazil
Airport Performance Measuement: Review of Methods and Studies for Measuring Economic Efficiency and éuluctiv-
ity from the Policy Maker's Perspective
Lemaitre, Anne, UCI Brazil, Brazil; The Conference Proceedings of the 1997 Air Transport Research Group (ATRG) of the
WCTR Society; Sep. 1997;0lume 2, No. 1; 26p; In English; Also announced as 19980010795; No Copysight;CASI; A03,
Hardcopy;A03, Microfiche

The measurement and comparison of airport econorficesicy is problematic. These @idulties in comparing airports are
mainly due to differences in activities performed at airports, in service standards, and in the regulation of externalites. For the
measuremerdnd comparison of airport productivity a number of techniques have been used in the literature. These-are the cal
culationof total factor productivity indexes, data envelopment analysis, the calculation of partial productivity indicators and cost
functions. These techniques have been applied to airports by four main groups of researchers; the Institut du Transport Aeder
Paris,the University of Berkeley/ U.BC, Cranfield University and the AustraBarernment. A major conclusion of these studies
is the existence of economies of scale and economies of scagpfmts. Howeverfor a more comprehensive understanding
of differences in airport efficiency, indicators of productivity should be supplemented with indicators of qualiystoger
satisfaction]evel of service provided, operational performance.
Author
Airports; Productivity; Performance; Efficiency; Economic Analysis; Airline Operations

19980010998Royal Aeronautical Societyondon, UK
Recording Aircraft Accident Data: Proceedings
RecordingAircraft Accident Data Proceedings; 1997; 103p; In English; Recording Aircraft Accident Data, 20-21 Oct. 1997, Lon
don,UK; Also announced as 19980010999 through 199B002; ISBN 1-85768-0049; Copyrightyail: Issuing Activity (The
Royal Aeronautical Society, 4 Hamilton Place, London, W1V 0BQ, UK), Hardddjwrofiche

Topicsconsidered include: Flight Recorders-ICAO to JAR OPS; Evolution of ARghbrder Media and Protectioach-
nigues;Combined CVR and FDR; The Deployable Solution-Past, Prasenfuture; Airborne CCTV Applications and ADVR;
Recovering Data from Non-Volatile Memories; Analysing Accident Data-Are; Development of New Standards and Recom-
mended Practices; Requirement Development-EUROCAE Working Group 50; Fire and Crash Protection; Data Analysis with
AdvancedGraphics; and Managing the Systems.
Derived from text
Aircraft Accidents; Flight Recders; Fire Prevention; Crashes

19980011003Department of flansport Air Accident Investigation Branghrarnborough, UK

Analysing Accident Data - Are the Systems Meeting the Need?
SheppardPeter F Department of lansport, UK; Recording Aircraft Accident Data Proceedings; 1997/.pp7.5; In English;
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Also announced as 19980010998; CopyrighaiR Issuing Activity (The Royal Aeronautical SocigtyHamilton Place, London,
W1V 0BQ, UK), HardcopyMicrofiche

This paper attempts tgo through the stages of extracting, converting, and analysing the information from the accident pro
tectedrecorders, after an accident has occured. It tries to point where the problerhsdravand why some recorders have not
functioned as expected. Losses have occured due the recorder not surviving an accident or by reason of it having failed before
theevent. A few suggestions are made as to what might be needed in the future, such as video recording or a sudden event detecto
Author
Aircraft Accident Investigation; Data Bcessing; Eror Analysis

19980011004Bureau of Air Safety Investigatip€anberra, Australia
Development of New Standards and Recommended Practices
Mayes,Paul, Bureau of Air Safety Investigation, Australia; Recording Aircraft Accident Data Proceedings; 1997, pp. 9.1-10.7;
In English; Also announced as 19980010998; CopyrighjlAlssuing Activity (The Royal Aeronautical SocigtiyHamilton
Place, London, W1V 0BQ, UK), HardcapMicrofiche

The International Civil Aiation Oganisatiors (ICAQO) Standards and Recommended Practices for fiéglording and the
carriageof flight recorders are contained in Annex 6 and AnhgéxAnnex 13 specifically deals with accident investigation and
in 1992ICAO held a major divisional meeting in Montreal to discuss numerous issues dealing with accident investigation. The
meetingraised many technical issues relating to flight recording which could not be addressed at the divesitingl The meet
ing therefore agreed to the formation of a panel of experts to deal with the flight recording matters which had been raised and to
conducta full review of the ICAO Standards and Recommended Praciibegpanel (FLIRECP) of 34 participants from 17 States
andOrganisations met in March 1995 for ten days The plaeghn by reviewing the current ICAO regulations and comparing
themwith the current national regulations. Since the last update of the flight recorder Arthere$iad been several important
technologicahdvances in aircraft design and systems, and in flight recording techrentdgyne panel reviewed the impact of
theseadvances. Specific issues which were considered in detail included video recording and data link communications associated
with CNS/ATM (FANS). The panel developed thirty recommendations for changes to Standards and Recommended Practices
(SARPs)which were submitted to the Air Navigation Commission. IB®O States were invited to comment on the amendments
in 1996 and the modified SARPS will be approved for application in 1998.
Author
Standads; Regulations; Ricedues; Flight Recaders; Accident Investigation

19980011005Penny and Giles Aerospace Lt@hristchurch, UK
Fire and Crash Pptection
Barr, David, Penny and Giles Aerospace Ltd., UK; Recording Aircraft Accident Data Proceedings; 1997, pp. 11.1-11.7; In
English;Also announced as 19980010998; Copyrigh&il Issuing Activity (The Royal Aeronautical SocigtyHamilton Place,
London,W1V 0BQ, UK), HardcopyMicrofiche

The objective of this paper is to give the reader who is not familiar with the subject a general insight into how vital cockpit
voiceand flight data informatiois protected from the fefcts of aircraft crashes. It discusses the requirements imposed by regula
tionsfor protection of cockpit voice and flight data recorders, the techniques employed to protect the recording medium from the
effectsof fire and crashes, and the methods used to demonstrate complianites wetjulations. The paper describes the-tech
nigues used in general terms grdgcause the details of the methods that companies use to protect their recorgansl vhey
designsare often proprietary to the company and regarded as confidential.
Author
Aircraft Accidents; Flight Recders; Fire Prevention; Data Recders

19980011007British Airways Heathrow Airport Middlesex, UK
Managing the Systems
Smith, Robert, British Airways, UK; Recording Aircraft Accident Data Proceedings; 1997, pp. 14.1-14.9; In English; Also
announced as 19980010998; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London,
W1V 0BQ, UK), HardcopyMicrofiche

With this paper | hope to provideaders with an insight into some of the problems encountered in managing the flight data
recordersystems installed acroas airline fleet. An outline of the installed system types on the British Airways fleets is given.
This combined with an overview of ongoing regulation changes may help in understanding some of the complexities of managing
flight data and cockpit voice recording system upgrades, and the corresponding changes to the data recovery systems used to trar
scriberecorders. Maintenance techniques for flight data recorder systems cdfichl ttifdefine and implement in a cosfesf-
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tive mannerAfter a recent accident involving a DC8 gamircraft it was found that only three of eleven parameterswendng.

Thisis not the first time that mandatory parameters lian found inoperative after an accident. It has even been the case that

a new aircraft has been delivered with parameters inoperative. A well thought out maintenance policy is required if the operator
is to minimise aircraft downtime whilst satisfying itself that all parameters are being recorded coreatipl of flight recorder

dataafter any reportable incident is an area where an operator nesgsute that adequate procedures exist in order to ensure
thatthings happen rapidly and to known procedures. There are areas in which the design and support of FDR and CVR systems
couldbe improved in the future, and suggestions are made at the end of the paper

Author

Data Recaoding; Data Management; Flight Reaters; Cockpits

19980011519Advisory Group for Aerospace Research and Development, Fluid Dynamics IRami#ly-SurSeine, France
Ice Accretion Simulation La Simulation de I’Accumulation de Glace
Dec. 1997; 184p; In English
Report No.(s): AGARD-AR-344; ISBN 92-836-1067-9; CopyrighaiVéd; Avail: CASI; A09, Hardcopy; A02, Microfiche

Ice Accretion Simulation is an important issue for flight saféyery year several incidents happen which can be associated
with severe icing problems. Although the bulk of them may be due to human mistakes during flight in icing conditions, some cases
remainwhich are consequences of icing conditions never observed before or of failures not foreseen. Therefore, icing has always
attracted great interest from aircraft manufacturers, authorities responsible for certification, and many researchers. The overall
goalof the work presented in this report is to improve reliabiliyreduce ébrts and costs in civil and military aircraft certifica
tion/qualificationprocedures, and to improve civil and military aircraft flight saf€hjs report coverthe efects of ice accretion
onwings, tail surfaces, engine inlets, and rotary wings. Experimertaljydes the capability of icing wind tunnel facilititse
problemsof spray tanker aircraft experiments are considered, the related similarity laws are examined, and the technigues for mea
suringdroplet size and distribution are reviewed. Basic factors influencing computational predictions are discussed in detail,
especially factors such as surface roughness and surface heat transfer. In addition to the 2D prediction methodology, the statu
of extensions to 3D is presented. An essential aim of a planned follow-on activity badaldstablish some well-documented
reference cases by suitable in-flight experiments, and to calibrate prediction tools and experimental facilities and techniques for
thosereference cases.
Author
Ice Formation; Simulation; Flight Safety; Reliability; Costs; Ciwli#tion; Prediction Analysis 8chniques; Attack Adraft

19980011540European Qanization for the Safety of Air NavigatipExperimental Centre, Bretigny-sGrge, France
Space System Safety Case. Supporting Informationolume 3
Cottam, M. B, European @anization for the Safety of Air Navigation, France; Jun. 1997; 66p; In English
Report No.(s): PB98-114853; EEC-312-Vol-3; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche
Volumelll of this report forms the third deliverabole of the Impact Study on the introduction of a Space System Safety Case
into the Safety Regulation of radio navigation services. This volume presgerting material addressing background aspects
to the application of the Safety Case methodaldgyhistory its status world-wide, lessons learrigzin previous experience,
a collection of relevant references, etc.
NTIS
Radio Navigation; Satellite Navigation Systems; Civibfion; Safety Management; Safety Factors

19980011610Federal Aviation AdministratiginVashington, DC USA
Notices to Airmen: Domestic/International
May 22, 1997; 236p; In English
Report No.(s): PB97-1738; No Copyright; Aail: CASI; Al1l, Hardcopy; A03, Microfiche
Contentgnclude the following: Airport Data; Airport Operating Restrictions; Runway Data: (Hard Surface Only); Runway
EdgeLight Systems; Navigational Facilities; Airpontaffic Control Towers; Flight Service Stations; andesither.
NTIS
Air Navigation; Runways; Airports; National Airspace System
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19980011686Texas Uniy, Center for Tansportation Researchustin, TX USA
Evaluating the Feasibility of Reliever and Floating Hub Concepts When a Primary Airline Hub Experiences Excessive
Delays Topical Report
Meyer, E., Texas Univ, USA; Rice, C., &xas Univ, USA; Jaillet, B Texas Univ, USA; McNerneyM., Texas Univ, USA; Sep.
1997;136p; In English; Sponsored in part by Southwest Region. Umansportation Cente€ollege Station, TX.
Report No.(s): PB9810D745; No Copyright; ¥ail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche

This study intendgo evaluate strategies to reassign and optimize airport and airline schedules when experiencing a disruptive
disturbanceat a major hub airport and still maintaimeasonable service. One such option is to temporarily use a nearby airport
to act as a connecting hub, which can help reduce delays caused by a majetdsuioé. This airport would be known as a reliever
or alternate hub. Another option would be oflging of the hub and swapping ter aircraft onto other routings throughout the
systemenabling passengers to connect through alternative hubs. Such a scheme is referred to as a 'floating hub’ concept. A net
work-flow approach is used for the schedule allocation and to quantify the costs of the various operating strategies. Operating
decisionssuch as flight cancellation and aircraft rotation options are optimized using a Generic Algorithm approach. Costs for
potentialweather delays, additional fuel consumption, infrastructure investment and pasttageosts arthen compared for
all scenarios to evaluate the feasibility of the proposed strategies.
NTIS
National Aviation System; Airports; Hubs; Airline Operations; Alternatives; Evaluation; Feasibility Analysis

19980011982Ecole Nationale de I'¥iation Civile, Dept. M|, Toulouse, France

Experimentation Results on the ENAC Taffic Simulator, 1994-1996

Bosc, J. F Ecole Nationale de I'fiation Civile, France; Jul. 1997; 70p; In Mixed; In French

Report No.(s): PB9814820; No Copyright; ¥ail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Microfiche
The Team developed a realistic fiiafsimulator in order to test various algorithaeveloped by theebm, that deal mainly

with AFTM and medium- or short-term conflict resolution. This simulator has beernastdly the influence of various parame

tersontraffic conditions (number of conflicts and clusters), and to evaluate the performance of some automated conflicts resolu

tion methods. The results of these experiments are presented. Sfamendéds with mathematical models have been observed,

andsome explanations have been proposed.

NTIS

Air Traffic Contollers (Personnel); Simulators; Collisionv8idance; Experimentation

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

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

19980010263Tartu Aviation Coll, Tartu, Estonia
Initial Air T raffic Contr ol Training at Tartu Aviation College
Kulbas,Tanel, Editor Tartu Aviation Coll., Estonia; Journal of Airr@nsportation \Wrld Wide; Nov 1997; \lume 2, No. 1, pp.
47-54;In English; Also announced as 19980010259; No Copyrightil ACASI; A02, Hardcopy; A02, Microfiche

A well developed air tréit control training system is vitally important for guaranteeing flight safety andfibeeef provi
sion of air traffic control services. This article provides an overview of the development of an initial air traffic control training
programat Tartu Aviation College. Lessons learned from the first two classes of students provide the basis for future improvements
in the training program.
Author
Air Traffic Contol; Education; Flight Safety

19980010827Naval Research LgbNashington, DC USA
Quantic Global Positioning System Tming Receiver Live Static Test
Powers, Edward D., Naval Research Lab., USA; Jone, Edward C., Naval Research Lab., USA; Brad, Jimmie, Naval Research
Lab.,USA; Dec. 02, 1997; 31p; In English
Report No.(s): AD-A332332; NRL/MR/8150--97-B4; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
The GPS Program Gites, Los Angeles Air Force Base, California, has established a Celbepaftise (COE) comprised
of several agencies, each providing unique GPS test capabilitiee fourpose of developing a Commercial Receiest Pre
gram (CRTP). The Responsible Test Organization (RTO) for the COE is the 746th Test Group, 46th Guidance Test Squadron,
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HollomanAir Force Base, New Mexico. The Naval Research Laboratory (NRL) hasibsigmed as a COE with the responsibil

ity of testing the time output characteristics and accuracy of the commercial receivers. The NRL clock testing facility has time
traceabldo the U.S. Naval Observatory and the procedure used are taken from the CORE INS/GR/EGI TEST PLAN prepared
by RTO.

DTIC

Global Positioning System; Statiests; Radio Receivers

19980010830Army Test and Evaluation Commanilberdeen Proving Ground, MD USA
Test Operations Pocedure (TOP) 3-2-046, Land Navigation and Positioning SystemBinal Report
Jul. 31, 1997; 45p; In English
Report No.(s): AD-A332563; DP-3-2-046; No Copyright; Vail: CASI; A03, Hardcopy; A01, Microfiche

This Test OperatiofProcedure (DP) describes procedures tor conducting technical performance tests of land navigation and
positioningsystems. It is modeled around the Modular Azimuth Positioning System Hybrid (MAPS Hybrid) but is applicable to
all land based navigation systems including those using the Global Position System (GPS). This TOP incorporates procedures
thatrequire automated data collection instrumentation and a reference system that will provide medium to high position/attitude
accuracy.
DTIC
Global Positioning System; Performancests; Position Ewrs; Positioning; Attitude (Inclination)

19980010925Federal Aviation Administratigrnfechnical CenterAtlantic City, NJ USA
Mode S Beacon System Enroute Configuration Interim Beacon Initiative (IBI) Mode Operational Test and Evaluation
(OT&E) Test Report
Starkman, Joseph J., Federal Aviation Administration, USA; Karitis, Paul, Federal Aviation Administration, USA; Sep. 1997,
82p;In English
Report No.(s): AD-A331655; DOTAA/CT-TN95/61; No Copyright; #ail: CASI; A05, Hardcopy; A01, Microfiche

This document reports the findings of the operational evaluation tests conducted on the Interim Beacon Initiative (IBI) mode,
enrouteconfiguration of the Mod&elect Beacon System (Mode S) . The tests were conducted at the Parker radar facility in Den
ver, Colorado, site of the first enroute Modey&stem deliveryThe Mode S system under test was a fully configured, dual-channel
sensothaving all required external interfaces connected to actual National Airspace System (NAS) equipment. A combination
of system optimization, surveillance performance evaluation, and operational suitability testing were performed as part of this
Operationallest and Evaluation (OT&S)feft. Test goals were to ensypeoper operation of the Mode S sensor in IBI mode for
anenroute configuration, while integrated with appropriate NAS equipmente$tewere conducted in accordance with proce
duresfor OT&E stated in RA Order 1810.4B. The format of this test report is in accordance WighFTD-024b.
DTIC
Seach Radar; Radar Beacons; Evaluation; Performanestd; Air Taffic Contiol

19980011321
Long baseline testing of a GPS based, autonomous event time-tagging system
Pryke,Clement L., Univof Leeds, UK; Nuclear Instruments & Methods in Physics Research, Section A: Accelerators, Spectrom
eters,Detectors and Associated Equipment; July 21, 1997; ISSN 0168-900278/394, no. 3, pp. 420-422; In English; Copy
right; Avail: Issuing Activity
Testingof two prototype event time-tagging systems over a baselinklohisdescribed. The systems make use of commer
cial, low-cost Global Positionin§atellite (GPS) receiver modules. An L-band, bi-directional phase transfer system was used to
generatdest signals.
Author (EI)
Global Positioning System; Radio Receivers; Equipment

19980011486
Distributed computation of dynamic traffic equilibria
Wisten, M. B., Univ. of York, UK; Smith, M. J.; Transportation Research Part C: Emerging Technologies; April, 1997; ISSN
0968-090X;Volume 5, no. 2, pp. 77-93; In English; Copyrighta#k Issuing Activity

Thedynamic trafic assignment problem is formulated in the space of splitting rates rather thandiméute flows. A distrib
utedalgorithm for computation of dynamic useguilibria is specified. The algorithm has bé@plemented on a Meiko Comput
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ing Surface with 32 T800 processors and some numerical results are gevdn. Wbt yet have a general proof of cogeece
for the algorithm but we have been able to demonstrate genar with all test networks used.

Author (EI)

Transportation; Taffic Contiol; Algorithms; Computers; Distributed Bcessing

19980011487
Designand implementation of parallel time-dependent leastime path algorithms for Intelligent Transportation Systems
applications
Ziliaskopoulos, A., Northwestern Univ., USA; Kotzinos, D.; Mahmassani, H. S.; Transportation Research Part C: Emerging
TechnologiesApril, 1997; ISSN 0968-090X;dlume 5, no. 2, pp. 95-107; In English; Copyrightaik Issuing Activity

The development of Intelligent Transportation Systems (ITS) and the resulting need for real-time traffic management and
routeguidance models require fast shortest-path algorithms that can account for the dynamios redtirefrks. The objective
of this paper is to introduce parallel designs for time-dependent shortest-path algorithms that can be used in real-time-ITS applica
tions.In this papertwo shared-memory and one message-pasdgugithms are designed, implemented, coded and computation
ally tested on actual and random networks. fEported tests are performed on GRgupercomputers, but the algorithms can
be readily ported to loweend multiprocessor machines.
Author (EI)
Time Dependencejyansportation; Taffic Control; Algorithms; Mathematical Models; Supemputers

19980011488
Parallel tabu search heuristic for the vehicle outing problem with time windows
BadeauPh., Universite Blaise Pascal, France; GuertinGEndreau, M.; Potvid, -Y; Taillard, E.; Tansportation Research Part
C: Emeqging Technologies; April, 1997; ISSN 0968-090XgIMme 5, no. 2pp. 109-122; In English; CopyrightyAil: Issuing
Activity

The vehiclerouting problem with time windows models many realistic applications in the context of distribution systems.
In this paper a parallel tabu search heuristic for solving this problem is developed and implemented on a network of workstations.
Empirically, it is shown that parallelization of the original sequential algorithm does not reduce solution quality, for the same
amountof computations, while providing substantial speed-ups in practice. Such speed-ups could be exploited to quickly produce
high quality solutions when the time available for computing a solution is reduced, or to increase service quality by allowing the
acceptancef new requests much latas in transportation on demand systems.
Author (EI)
Heuristic Methods; lansportation; Computers; Distributed 8cessing; \rkstations; Algorithms

19980012000Naval Postgraduate SchpMonterey CA USA
Asynchronous Data Fusion for AUV Navigation Using Extended Kalman Filtering
Thorne, Richard L., Naval Postgraduate School, USA; ¥287; 166p; In English
Report No.(s): AD-A331863; NPS-ME-97-003; No Copyrightatk CASI; A08, Hardcopy; A02, Microfiche
A truly Autonomous Vehicle must be able to determine its global position in the absence of external transmitting devices.
This requires the optimal integration of all available organic vehicle attitude and velocity sensors. This thesis investigates the
extendedalman filtering method to mge asynchronous heading, heading rate, velaity DGPS information to produce a
single state vector. Different complexities of Kalman filters, with biases and currents, are investigated with data from Florida
Atlantic’s Ocean Explorer 2 surface run. This thesis used a simulated loss of DGPS data to represent theswbiriaignce.
All levels of complexity of the Kalman filters are shown to be much more accurate then the basécltwddg solution com
monly used aboard autonomous underwater vehicles.
DTIC
Multisensor Fusion; Kalman Filters; Underwateehcles
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05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19980009628Air Command and Sta€oll., Maxwell AFB, AL USA
Strikestar 2025 Topical Report
CarmichaelBruce W, Air Command and Sta€oll., USA; Devne, Toy E., Air Command and SfaColl., USA; Kaufman, Rob
ertJ., Air Command and Sfatoll., USA; Pence, Patrick E., Air Command and S&ill., USA; Wicox, Richard S., Air Com
mandand StafColl., USA; Aug. 1996; 90p; In English
Report No.(s): AD-A332349; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

We examined unmanned aerial vehicles WAknowing that similar research had produced naysayers and even some active
hostility. However, we are genuinely concerned for future modernization efforts as budgets and manpower deaease. W
to an early conclusion that manned vehicles provide a flexibility and level of accountability far beyond that of unmanned vehicles.
But considering our changing worlthe use of unmanned vehicles for missions beyond reconnaissance is both technically feasible
andcost-attractiveWe envision the UX proposed here to be a force multiplier for the air and space warrior - a new tool in the
warrior's arsenal.
DTIC
Unmanned Spacecraft; Pilotless éuaft; Military Technology

19980009825SRI International CorpMenlo Park, CA USA
Advanced Armor T echnology: Application Potential for Engine Fragment Barriers for Commecial Air craft Final Report
ShockeyD. A., SRI International Corp., USA; Giovanola, J. H., SRI International Corp., USA; Simons,SRWhternational
Corp.,USA; Erich, D. C., SRI International Corp., USA; Klopp, R.,\®RI International Corp., USA; Sep. 1997; 78p; In English;
Original contains color illustrations
Report No.(s): PB98-108418; SRI-PYU-7412; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Onrare occasions, aircraft turbine engines fail catastrophically and send into the aircraft fragments that disrupt control, fuel,
andpropulsion systems and jeopardized the ability of the aircraft to land.gafelyhance the survivabilif commercial aircraft
in the event of an uncontained turbine engine failure, the Feddedloh Administration (RA) is sponsoring aesearctprogram
aimedat protecting components of the aircraft that are critical to continued safe flight and landing. As a membérfottre F
tractor team, SRI International is attempting to identify technology transfer opportunities for aircraft engine fragment barriers by
surveyingthe recent advances in Department of Defense (DOD) armor structures. This report reviews the current state of military
armortechnology and identifies concepts, materials, dexigns that may be useful in developing engine fragment barriers with
low added weight and cost. Based on the findings, fragment barrier designs are postulated. Their feasibility has begun to be evalu
atedby performing fragment impact calculations and experiments. This work has confirmed high-strength filmdysnas the
advanced material most appropriate for protecting aircraft from engine fragments and has identified three particular polymers
(fibers of aramids, polyethylenes, and polybenzodazole) as héwngrerequisite of low density and high strength. Furthermore,
thesematerials appear to have ficient flame resistance, water absorption resistance, and thermal and acoustic insulatien proper
tiesto serve as building blocks for barriers. The next step is to design practical barriers from these fibers.
NTIS
Commercial Aircraft; Aircraft Engines; Aircraft Safety; Gas Turbine Engines; Technology Transfer; Aramid Fibers;
Polyethylenes

19980010024Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Cost Per Flying Hour Analysis of the C-141
Omlor, Christopher J., Air Force Inst. oé@h., USA; Sep. 1997; 82p; In English
Report No.(s): AD-A329936; AFIT/GTM/LAL/97S-7; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

This paper sought to examine if DaD¢urrent transfer pricing methpthces AMC in a price competitive position with the
governmentommercial rates argromotes managers to make the best decisions. Attention was paid to the stated customer con
cernsthat current transfer pricing methods incorporate overhead and sunk costs that are not attributable to routineshovement
peacetimeago and could make AM@on price competitive with commercial vendors. The findings are that AMC currently uses
full cost transfer pricing, as required by DoD pqlitat includes significant overhead and sunk costs associated with its wartime
responsibilities. The full cost method of transfer pricing is not in congruence with the generally accepted accounting practices
andthe private sector position that, with excess capacity and no outside markeshoultittransfer price at variable cost. The
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currentcost per flying hour is inflated by fixed costs, primarily overhead and sunk cost, by 60.47 percent. This means the CPFH
is 2.5 times greater than the cost that AMO in curs for operating a peacetime mission.

DTIC

C-141 Aicraft; Congruences; Cgo; Costs

19980010422NASA Washington Washington, DC USA
X-33 Development History Progress Report No. 4
Butrica, Andrew J., NASA \Ashington, USA; Dec. 15, 1997; 7p; In English
Contract(s)/Grant(s): NASw-97005
Report No.(s): NASA/CR-97-206438; NAS 1.26:206438; No Copyrigh&ilACASI; A02, Hardcopy; AO1, Microfiche
The problem of dealing with various types of proprietary documents, whether from the Lockheed Martin, the &k W
McDonnellDouglas,Rockwell, and other corporations extant or extinct, remains unresolved. The computerized archive finding
aid has over 100 records at present. These records consist of X-33 photographs, press releases, media clippings, and the sm:
numberof X-33 project records collected to date.
Author
Computer Storage Devices; Computer Systeragrdms; Data Pocessing

19980010900Naval Postgraduate SchpMonterey CA USA
Development of a Dynamic Model for a UX
Papageajiou, Evangelos C., Naval Postgraduate School, USA; M&7; 16p; In English
Report No.(s): AD-A331969; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

Momentsof inertia were experimentally determined and the longitudinal and lateral/directional static and dynamic stability
and control derivatives were estimated for a fixed wing Unmanned Air Vehicle (UAV). High fidelity, non-linear equations of
motionwere derived and tailorddr use on the specific aircraft. Computer modeling of these resulting equations w as employed
bothin Matlab/Simulink and in Matrix(sub x)/Systembuild. The resulting computer meatelinearized at a specific flight con
dition, and the dynamics of the aircraft were predicted. Several flight tests were conducted at a nearby airfield and the behavior
of the aircraft was compared to thdtthe computer model. The longitudinal dynamics as depicted by the short period mode were
foundto be almost identical with those predicted by the non-linear computer model. The phugoid mode was also observed and
foundto be in close agreement. In tlageral/directional dynamics, flight test was employed to improve the model and the parame
terswere modified to obtain a better math. Ultimately a reasonably accurate non-linear model was achieved as required for pur
posesof control and navigation system design.
DTIC
Moments of Inertia; Mathematical Models; Static Stability; Dynamic Stability; Flight Tests; Pilotless Aircraft; Directional
Stability

19980010907Washington Uniy Dept.of Mechanical Engineeringaint Louis, MO USA
Multidisciplinary Rotor craft Analysis and Simulation, 1 Sep. 1994 - 31 Aug. 1997
Peters, David A., \Ashington Uniy USA; Nov 03, 1997; 7p; In English
Contract(s)/Grant(s): DAAHO4-94-G-0351
Report No.(s): AD-A33219; ARO-33853.12-EG-DPS; No Copyrightydil: CASI; A02, Hardcopy; A01, Microfiche

This three-year grant is now completed, although an augmentation grant is still continuing the work along new lines. In this
grant, we developed the analysis and simulation tools necessary to treat rotorcraft design problems when the rotorcraft has
unsteadyor unknown RPM. The tools developed include a Fast Floquet theory that can be applied to raitherafttiple rotors
andunknown RPM, a new spatially based Fourier Series Method, several types of auto pilots and discrete auto pilots, and hybrid
combinationsof methods. The work also developed a mathematical theory ofhisinncludes unsteady and unknown RPM in
thedevelopment as well as humerical and experimental test beds on which to test new methods.
DTIC
Rotary Wihg Aircraft; Design Analysis; Computerized Simulation; Rotaiggs/

1998001094 7Pennsylvania State UnjyJniversity Park, R USA

Vibration, Stability, and Transient Response of Helicopters with Elastically Tailored Composite Rotor Bladed-inal
Report,Jun. 1994 - 31 May 1997

Smith, Edward C., Pennsylvania State UniiSA; Sep. 29, 1997; 5p; In English

Contract(s)/Grant(s): DAAH04-94-C-0206
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Report No.(s): AD-A331972; ARO-32145.4-EG-YIP; No Copyrighta®k CASI; A01, Hardcopy; AO1, Microfiche
Aeroelasticallytailored composite rotor bladed@f significant potential for improved stabilityeduced vibratiorsimplified
hubdesign, and improved handling qualities of rotorcraft. Development of new analytical tools to predict the complex dynamic
behaviorof these rotor systems is essential to the integration of taibiiaeleé technology into next generation rotorcraft systems.
Thefocus of the present work has been: (1) Advancements in analysis methods for open section composite beams, subject to warp
ing restraint dects, (2) Advancement in cross-sectional modeling of thick-walled composite blade sections, (3) Development and
applicationof an aeroelastianalysis for investigation of composite elastic tailoring for stall alleviation and vibration reduction.
DTIC
Stability; Transient Response; Dynamic Characteristidbration Damping; Rotary \Mgs

19980010971Army Command and General St&bll., Fort Leavenworth, KS USA
Is There a Role for Modern Day Seaplanes in Open Ocean Sehrand Rescue?
Brown, David R., Army Command and General 8Gdll., USA; Jun. 07, 1997; 86p; In English
Report No.(s): AD-A331533; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche
This thesis reviews the use of the amphibious airplane in open ocean search and rescue, and examines the applicability o
aseaplane to future ocean rescue operations. The author examines thehetgphibious aircraft and why they are no longer
in use by the U.S. militaryncluding the Coast Guard. Then a comprehensive review of open ocean search and rescue missions
conducted by the U.S. Coast Guard between 1993 and 1995 is used to analyze and predict whether the use of seaplanes by U.
searchand rescue agencies would save additional lives over the current methods in the open ocean environment.
DTIC
Seaplanes; Rescue Operations; Amphibiousraft

19980011657Naval Postgraduate SchpMonterey CA USA
Analysis of Potential Structural Design modifications for the @il Section of the RAH-66 Comanche Helicopter
Tobin, Mncent M., Naval Postgraduate School, USA; Jun. 1997p:in English
Report No.(s): AD-A331748; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

The Army RAH-66 Comanche Helicopter made its first flight in January of 1996. Its current structural configuration, how
ever,does not meet the Arngstequirements for radar signature. Structural configurations of the tailcone that meet radar cross-sec
tion requirements tentb lack suficient structural stfihess due to the presence of Kevlar in place of graphite on the outer mold
line. This thesis investigates potential structural design modifications to the Comanche tailcone that would move the design closer
to meeting bottits structural and radar signature requirements. Structural geometry modifications with baseline (current configu
ration) materials increased torsional Bté#ss by nine percent. Geometry modifications using radar signature-comudigmials
reducedorsional stifness by 10 percenthe geometry changes analyzed produce structural performance improvemefits insuf
cientto allow the use of radamompliant materials without further geometry changes.
DTIC
Structural Analysis; Helicopters; Structural DesigmilTAssemblies

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.

199800094 16lllinois Inst. of Tech, Fluid Dynamics Research Cent€hicago, IL USA
Application of Micro Electro-Mechanical Sensors and Activators in the Investigation of Supersonic Jet Screedfinal
Report,1 Sep. 1995 - 30 Jul. 1997
Nagib,Hassanlllinois Inst. of Tech., USA; Papp, Joe, lllinois Inst. ofdh., USA; Naguib, Ahmed, lllinois Inst. oédh., USA;
Jul. 30, 1997; 14p; In English
Contract(s)/Grant(s): F49620-93-1-0459
Report No.(s): AD-A330601; AFOSR-TR-97; No Copyrightafl: CASI; A03, Hardcopy; AO1, Microfiche
An investigation aimed at examining the usability of MEM&Sed actuators for controlling supersonic jet screech has been
conductedFirst, documentation of the screech phenomenon in the newly constructed high speed jet facility (HSJF) at IIT has been
completed. Results from microphone measurements complemented with earlier shadowgraph and schlieren visualization have
shownthat the screech characteristics in the HSJF conforms with that published in the literature. Second, detailed investigation
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of the first generation MEMS actuat@isowed that the actuators could not operate for speeds higher than 70 m/s while-maintain
ing contact with the jet shear laydtis was attributed to the bending moment acting on the actuator due to flow loading on the
overhangindhead portion of the device. Thagservation was confirmed utilizing a special headless actuator design. The outcome
of the tests of the first generation devigesded the development of a second generation of actuators. Those actuators, which are
alsodescribed within this report, are currently being evaluated.

DTIC

Electomechanical Devices; Shadowgraph Photography; Shear Layers; Supersonic Jet Flow; Bending Moments

19980009645International Tade AdministrationWashington, DC USA
Industry and Trade Summary: Aircraft and Reaction Engines, Other Gas Urbines and Parts
Mar. 1994; 29p; In English
Report No.(s): PB97-2692; USITC/PUB-2746; No CopyrightyAil: CASI; A03, Hardcopy; A01, Microfiche

This summary willdiscuss key aspects of the global industry that produced aircraft and reaction (rocket) engines, nonaircraft
gasturbines, and parts of these engines during 1988-92. The repogdarigzed into three major sections: U.S. and foreign indus
try profiles; U.S. and foreign tafi and nontarffmeasures; and U.S. performance in domestic and foreign markets. In addition,
appendicegprovide information explaining tafiénd trade agreements and highlight trade statidttes products covered by this
summaryinclude aircraft and nonaircraft gas turbines, piston engines designed for aircraft, reaction engines, and parts for all these
enginesAn aircraft engine, which may be either piston-type or gas-turbine, is used to create forward movement in aircraft. The
reaction engines covered here include engines other than turbojets design principally for use in rockets. The nonaireraft gas tur
bines covered herein are used for stationary power needs, such as the generation of electricity, industrial cogeneration, anc
mechanicatrive applications.
NTIS
Aircraft Engines; Rocket Enginegjrbojet Engines; Piston Engines; Gasrines; Mechanical Drives

19980010521Williams InternationglWalled Lake, MI USA
General Aviation Propulsion (GAP) Program, Turbine Engine System Element2 Dec. 1996 - 30 Sep. 1997
Oct. 06, 1997; 12p; In English
Contract(s)/Grant(s): NCC3-514
Report No.(s): NASA/CR-97-206730; NAS 1.26:206730; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche
Thegoal of the General\Aation Propulsion (GAP) Programufbine Engine System Elements is to conduct a shared resource
projectto develop an &rdable gas turbine engine for use on 4 to 6 place, light aircraft that will lead to revitalization of the general
aviationindustry in the USA, creating many ndwigh-quality jobs.
Author
Gas Trbine Engines; Product DevelopmentpBulsion System Performance

19980010718
Optimization of air-breathing propulsion engine concept
Patnaik,S. N., Ohio Aerospace Inst., USA; Lavelle M.; Hopkins, D. A.; Communications in Numeriddethods in Engineer
ing; August, 1997; ISSN 1069-8299Nme 13, no. 8, pp. 635-641; In English; Copyrightaifs Issuing Activity

The design optimization of air-breathing propulsion engine concepts has been accomplished by soft-coupling the NASA
Engine Performance Program (NEPP) analyser with the NASA Lewis multidisciplinary optimization tool COMETBOARDS.
Engineproblems, with their associated design variables and constraints, were cast as non-linear optimization problems with thrust
asthe merit function. Because of thegamumber of mission points in the flight envelope, the diversity of constraint types, and
theoverall distortion of the design space, the most reliable optimization algorithm available in COMETBOARDS, when used by
itself, could not produce satisfactofgasible, optimum solutions. Howey&@OMETBOARDS'’ unique featureswhich include
acascade strategyariable and constraint formulations, and scaling devised especiallyffonltdifultidisciplinary applications-
successfully optimized the performance of subsonic and supersonic engine concepts. Even when started from different design
points, the combined COMETBOARDS and NEPP results converged to the same global optimum solution. This reliable and
robustdesign tool eliminates manuatervention in the design of direathing propulsion engines and eases the cycle analysis
procedureslt is also much easier to use than other codes, which is an added benefit. This paper describes COMETBOARDS and
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its cascade strategy and illustrates the capabilities of the combined theditimough the optimization of a high-bypass-turbofan
wave-rotor-toppedubsonic engine and a mixed-flow-turbofan supersonic engine.

Author (EI)

Air Breathing Engines; Engine Desigiyrbofan Engines; Life Support Systems; Spacecraft &mvients; ¥ntilation; Fans;
Spacecraft Rypulsion

19980010882Virginia Polytechnic Inst. and State Uniept. of Mechanical EngineerinBlacksbug, VA USA
Experimental and Numerical Studies of Unsteady Heatransfer in a Transonic Turbine Final Report 1 Jul. 1994 - 30 Jun.
1997
Ng, Wing, Virginia Polytechnic Inst. and State UniMSA; Sep. 1997; 182p; In English
Contract(s)/Grant(s): F49620-94-1-0367
Report No.(s): AD-A332574; AFOSR-97-0590TR; No Copyrightaik CASI; A09, Hardcopy; A02, Microfiche

Theeffects of a shock wave passing through a blade passage on surface heat transfer to turbine blades were measured exper
mentally The experiments were performed in a transonic linear cascade which matched engine ReynoldMagmbhamber
andshock strength. Unsteady heat flux measurements were made with Heat Flux Microsensors on both the pressure and suctior
surfacesf a single blade passage. Unsteady static pressure measurememtgdetesing Kulite pressure transducers on the
bladesurface and end wails of the cascade. The experiments were conducted in a stationary linear cascade of idmded with
transonicair flow using a shock tube to introduce shock waves into the cagctidee-resolved model based on conduction in
thegas was found to accurately predict heat transfer due to shock hmaatisgred during experimental tests without flbhe
modelunderpredicted the experimental results with fldwwever by a factor of three. The heat transfer increase resulting from
shockpassing in heated flow averaged over 200 us (typical blade passing period) wase foeeiadnaximum of 60% on the pres
sure surface near the leading edge. Based on experimental results at different flow temperatures, it was determined that shocl
heatinghas the primary &fct on heat transfewhile heat transfer increase due to boundary layer disturbance is small.
DTIC
ShockW\aves;Turbine Blades; lansonic Flow; Gas drbines; Shock Heating; Boundary Layer Stability; Experimentatian; T
bulentHeat Tansfer

19980010887Ecole Centrale deyon, Ecully, France
Boundary Layer Measurements on the Pessue and Suction Sides of an Inlet Guide &he Turbine Blade
Bario, F, Ecole Centrale deybn, France; Beral, C., Ecole Centrale ger, France; 1996; 12p; In English
Report No.(s): PB96-175179; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche

Though numerous gas turbines have been used worldwide for over half a,dbettlow on the turbine blades is not yet
completelyunderstood and consequentlyfidifilt to predict. In a first approximation, the heat transfer depends on the boundary
layerstate. Its calculation is one of the main objectives of a turbine dedRyeeise calculation is neededetthieve high &f
ciency engines. If it is now possible to compute laminar or turbulent boundary layers with good accuracy (except in particular
casessuch as strong separation...), transittoalways dificult to compute as it is the birth of turbulence. Laser Doppler measure
ments of shear stress, normal and streamwise mean and fluctuating velocities of the pressure and suction side boundary layer
onan inlet guide vane turbine blade have been made for two turbulence levels.
NTIS
Gas Trbines; Trbine Blades; Laminar Boundary Layemiibulent Boundary Layer; Shear 8&s; Heat flansfer

08
AIRCRAFT STABILITY AND CONTROL

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

19980010110Duke Univ, Dept. of Mechanical Engineering and Materials ScieBeeham, NC USA
Control of Nonlinear Behavior: Experiments Final Report 10 Jun. 1993 - 9 Sep. 1996
Virgin, L. N., Duke Uniy, USA; Dowell, E. H., Duke UniyUSA; Aug. 1997; 7p; In English
Contract(s)/Grant(s): F49620-93-1-0382
Report No.(s): AD-A329707; AFOSR-97-0441TR; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche
Thefull effects of the problerof control surface freeplay in an aeroelastic system are examined in the context of a three degree
of freedom aeroelastic typical section. A computationafigieht numerical model of the nonlinear system is presented, in which
the control surface freeplay is modeled as a system of piecewise linear state space models. The system response is determine
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by time marching of the governing equations using a standard Runge Kutta algor@hnjuimction with Henos’ method for
integratinga system of equations to a prescribed surface of phase space section. An experimentaiiofodieisely approxi
mateshe three degree of freedom typical sectiotwo-dimensional, incompressible flow has been created to validate the theoret
ical model. Consideration is also given to modeling realistically the structural damping present in the experimental system. Limit
cycleoscillations are studied numerically and experimentaie numerical model gatures the full range of nonlinear behavior
presenin the physical system, including decaying oscillations, limit cycles, quasiperiodiaitgeriodicity possible chaos and
divergentflutter.

DTIC

Aeroelasticity;Contol Surfaces; Degres of Feedom;Dynamic Structural Analysis; Incomgssible Flow; Mathematical Med

els; Nonlinear Systems; Structurabyation; Two Dimensional Flow

19980010835University of Southern Californjdos Angeles, CA USA
ASSERT Supplement: Robust Contiol Methods Final Report 1 Sep. 1993 - 31 Aug. 1997
Safonoy Michael G., University of Southern California, USA; Sep. 30, 1997; 7p; In English
Contract(s)/Grant(s): F49620-93-1-0505
Report No.(s): AD-A332156; AFOSR-97-0617TR; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche

Thisis the final report for research supported under AABBRant F49620-93-1-0505 during the perfdeptember 1, 1993
throughAugust 31, 1997. This grant supplemented AFOSR Grant F49620-92-J-0014 by providing suph&tddizen gradu
ateresearch assistants. This report summarizes the research achievements that have been madetpissadiéibgal support
duringthe period September 1, 1993 through August 31, 1997. The goal of the research has been to develop theory and engineering
methoddo facilitate the design of aerospace control systems with a robust tolerance to modeling undectaatitygnonlinear
ity, disturbances and unmodelled dynamical perturbations. During the period of the Ag&HER research fefrt was broadly
focusedon developing the theory of extending class of solvable ramnstol problems and on developing a theory to accommo
datethe issues that arise in going from experimental data to robust control designs. Significant progress was aathierezing
the Bilinear Matrix Inequality (BMI) and the Unfalsified Control formulations of rolmgsitrol problems. Missile and spacecraft
designstudies demonstrated the potential of these methods.
DTIC
Control Systems Design; Aespace Systems

19980010875Naval Postgraduate SchpMonterey CA USA
Nonlinear Analysis of Coupled Roll/Sway/édw Stability Characteristics of Submersible hicles
Tsamilis, Sotirios E., Naval Postgraduate School, USA; W&87; 84p; In English
Report No.(s): AD-A331440; No Copyrightyail: CASI; A05, Hardcopy; A01, Microfiche

The problem of coupled roll, swagndyaw stability analysis of submersible vehicles is analyzed, with particular emphasis
onnonlinear studies. Previous results had indicated that a primary loss of stability is through the development of limit cycles. This
lossof stability is due to the coupling of roll into sway and yaw and cannot be predicted by considering the uncoupled dynamics.
In this studyit is shown that the mechanism of loss of stability is through bifurcations to periodic solutions. These are characterized
as either subcritical or supercritical, depending on the sign of a certain nonlind@iesgefmplications of these results to vehicle
performanceand operations are discussed.
DTIC
Stability; Stability €sts; Symbols; UnderwateeNcles; dw

19980010888Wright Lab, Air Force Materiel Command\Vright-Patterson AFB, OH USA
Progress and New @&chniques in Buffet Alleviation Final Report Oct. 1994 - Sep. 1997
Calarese, Wladimiro, vight Lab., USA; Tirner, Elijah, Wright Lab., USA; Sep. 1997; 76p; In English
Contract(s)/Grant(s): AF Proj. 2402
Report No.(s): AD-A331987; WL-TM-97-3084; No Copyrightyal: CASI; A05, Hardcopy; A01, Microfiche

Research for twin-tail buffet alleviation is centered on ground tests, wind tunnel tests, and computational fluid dynamics
(CFD) analysis. The objective of the research is to improve present technology to obtain a significant reduction in vibration due
to buffet. One of the techniques for active control offéuis the use of smart structures with piezoelectric actuators. The actuators
are embedded in the vertical tails in the most advantageous locations to reduce the response of the various structural modes c
vibrationdue to buflet excitation. Ground and wind tunnel tests are necessary to ascertain the piezoelectri¢saatiiatwity
atfull loads. It is also necessary to evaluate the increase in weight compared with the increase in damping. The results using two
different types of piezoelectric actuators are encouraging. In-house wind tunnel tests on a 4.7% scale model of an F-15C aircraft
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were also conducted to ascertain the effects of tangential blowing and piezoelectric actuators. The tests were performed in the
SARL (Subsonic Aerodynamics Research Laboratory) wind tunaagdntial blowing had somefedt at lower angles of attack.

A numerical investigation was conducted simultaneod$lis report presents an overviefthe bufet research at variousga-
nizationsresults of the in-house wind tunnel test, and a summary of the computatfortal ef

DTIC

Aerodynamic Stability; \Wd Tunnel Bsts; Echnologies; Gyund Ests; Computational Fluid Dynamicsibvation; Buffeting;

Drag Reduction

19980011314
Similitude relations for buffet and wing rock on delta wings
Mabey,D. G., Imperial Coll., UK; Progress in Aerospace Sciences; 1997; ISSN 0376-@@he\83, no. 7-&p. 481-51; In
English; Copyright; Avail: Issuing Activity

Vortex flow phenomena at high angles of incidence are of great interest to the designers of advanced combat aircraft. The
steady phenomena (suah steady lift and pitching moments) are understood fairly well, whereas the unsteady phenomena are
still uncertain. This paper addresses two impottasteady phenomena on delta wing&hwegard to the frequency parameter
of the quasi-periodic excitation caused by vortex bursting, a new corraékagistablished covering a range of sweep back from
60 to 75 deg. \ith regard to the much lower frequency parameter of limit-cyigld-bodywing-rock, a new experiment shows
conclusivelythat although the motion is non-lingtire frequency parameter can be predicted by quasi-steady. theargonse
guencefor a given sweep angle, the frequency parameter is inversely proportitmalsiguare root of the inertia in roll. This
is an important observation when attempting to extrapolate from model tests in wind tunnels to predict the wing-rock eharacteris
tics of aircraft.
Author (EI)
Delta Wngs; Wng Rock; Vihgs; \ortices; Aircraft Configurations; Corelation; Parameter Identification

19980011665Naval Surface \ffare CenterDahlgren, YA USA
Terminal Guidance with a Side-Mounted Sensor against a Stationaryafget
GrovesG. W, Naval Surface Wffare CentetUSA; Khodary A., Naval Surface \fare CentetUSA; Dec. 1997; 31p; In English
ReportNo.(s): AD-A332816; NSWCDD/TN-97/190; No Copyrightydil: CASI; A03, Hardcopy; A01, Microfiche

Terminal guidance under the constraints that (i) the heading error must be greater than a specified angle (in order that the
sensorsee the tget), and (ii) the magnitude of the lateral acceleration is limited, is studied. Only the kinematic features of flight
are considered. It is demonstrated that a planar trajectory is as good as any for the purpose of hitting a stationary target on the
ground.In order to hit, or come close to theget, the final segment of terminal flight must violtie heading-error constraint,
duringwhich time the taget is invisible. If there is an additional condition (iii) that the missile must remain abovegiie(éag.,
for imaging) during terminal descent, the optimum trajectory is a conic spiral. As in the previous case, there is a final segment
of blind flight. The miss distance depends on the constraints and other parameters of the problem, as well as on the sensor measure
menterrors. Monte Carlo simulation was used to estimate the miss distance under various conditions.
DTIC
Terminal Guidance; ljectories; Tajectory Optimization; Missiles

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.

19980009320Florida Univ, Gainesville, FL USA
Control of the NASA Langley 16-Foot Tansonic Tunnel with the Self-Organizing Featue Map
Motter, Mark A., Florida Univ, USA; 1998; 143p; In English
Report No.(s): NASA/TM-98-206722; NAS 1.15:206722; No CopyrighgilA CASI; A07, Hardcopy; A02, Microfiche

A predictive, multiple model control strategy is developed based on an ensemble of local linear models of the nonlinear sys
temdynamics for a transonic wind tunnel. The local linear models are estimated directly from the weights ofgaSiziih@r
FeatureMap (SOFM). Local linear modeling of nonlinear autonomous systems with the SOFM is extended to a control framework
wherethe modeled system is nonautonomous, driven by an exogenous input. This extension to a control framework is based on
the consideration of a finite number of subregions indbetrol space. Multiple self ganizing feature maps collectively model
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theglobal response of the wind tunnel to a finite set of representative prototype controls. These prototype controls partition the
controlspace anthcorporate experimental knowledge gained from decades of operation. Each SOFM models the combination
of the tunnel with one of the representative controls, over the entire range of operation. The SOFM based linear models are usec
to predict thdunnel response to a ¢gar family of control sequences which are clustered on the representative prototypes. The
control sequence which corresponds to the prediction that best satisfies the requirements on the system output is applied as th
externaldriving signal. Each SOFM provides a codebook representation of the tunnel dynamics corresponding to a proetotype con
trol. Differentdynamic regimes are@enized into topological neighborhoods where the adjacent entries in the codebook represent
the minimizationof a similarity metric which is the essence of the sejdnizing feature of the map. Thus, the SOFM is addition

ally employed to identify the local dynamical regime, and consequently implements a switching scheme than selects the best avail
able model for the applied control. Experimental results of controlling the wind tunnel, with the proposed method, during
operationafuns where strict research requirements orctimérol of the Mach number were met, are presented. Comparison to
similar runs under the same conditions with the tunnel controlled by either the existing controller or an expert operator indicate
the superiority of the method.

Author

Transonic Vihd Tunnels; Models; &chnologies; Sequential Coatr

19980009934NERAC, Inc, Tolland, CT USA
Blowdown Wind Tunnels: Latest Citations from the Aerospace Database
Feb. 1996; In English; Page count unavailable.
ReportNo.(s): PB96-862792; Copyrightalved; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)); US Sales
Only, Microfiche

Thebibliography contains citations concerning the design, construction, operation, and performance of blowdown wind tun
nels.The use of compressed gas, mechanical piston, or combustion exhaust to provide continuous or short-duration operation from
transonicto hypersonic approach velocities is discussed. Also covered are invasiveraimyasive aerothermodynamic instru
mentationdata acquisition and reduction techniques, and test repoesrospace components. Comprehensive coverage of wind
tunnelforce balancing systems and supersonic wind tunnels are covered in separate bibliographies.
NTIS
Bibliographies; Vihd Tunnels; Design Analysis; PerformanceeBiction

19980009938NERAC, Inc, Tolland, CT USA
Hypersonic Wind Tunnels: Latest Citations from the Aerospace Database
Feb. 1996; In English; Page count unavailable.
ReportNo.(s): PB96-862883; Copyrightalved; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)); US Sales
Only, Microfiche

The bibliography contains citatiorncerning the design, construction, operation, performance, and use of hypersonic wind
tunnels.References cover the design of flow nozzledusérs, test sections, and ejectors for tunnels driven by compressed air
high-pressurgases, or cryogenic liquids. Methods for flow calibration, boundary layer control, local and freestream turbulence
reduction,and force measurement are discussed. Intrusive and non-intrusive instrumentation, sources of measureanent error
measuremertorrections are also covered. The citations also include the testing of inlets, nozzles,aidather components
of hypersonic aerospace vehicles. Comprehensive coverage of supersonic and blowdown wind tunnels, and force balance system
for wind tunnels are covered in separate bibliographies.
NTIS
Bibliographies; Wind @innels; Hypersonic iWd Tunnels; Design Analysis; Construction; Operations RegdedPerformance
Prediction

19980010230Naval Surface \fare Centerindian Head Diy Indian Head, MD USA
Development of an Electochemical Waste Treatment Facility
Nauflett, Geoge W, Naval Surface WA fare CentelUSA; Farncomb, Robert E., Naval Surfacarfére CenteftUSA; Second
Aerospace EnvironmentakThnology Conference; Mat997, pp. 429-436; In English; Also announced as 19980010184; No
Copyright; Avail: CASI; A02, Hardcopy; A06, Microfiche

ElectrochemicaDxidation can dér a viable alternative to incineration, landfill, and deep wgdiction for disposal of harm
ful chemicals. The U.S. Navy generates about one million pounds of Otto Fuel Il waste p&bgetatwo thirds of thevaste
is liquid and one third of it is solid waste contaminated with the fuel. Otto Fuel Il is a three component liquid monopropellant used
for torpedo propulsion. The Indian Head Division, Naval Surfaagfaie Center has been tasked to conddetsibility study
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utilizing an indirect electrochemical oxidation process for the destruction of Otto Fuel Il waste, and provide technical and engi
neeringsupport for construction of a full scale disposal facility at the Naval Underadard/CenterKeyport, WA. Indirect elee
trochemicaloxidation of oganic materials is facilitated by using metal ions in a mineral acid electrolyte as a regenatalyst

or mediator Silver, cobalt, nickel, cerium, magnesium, and iron have been used as regenerative oxidants. Catalyzed Electrochemi
cal Oxidation (CFO), a low temperature and Ipressure electrochemical oxidation process developed by Battelle Pacifie North
westLaboratories (PNL) is being examined for use in the destruction of Otto FuakteWrhe CEO process uses the regenerative
oxidantcerium (Ce(3+) / Ce(4+)) for the treatment ajamic wasteLaboratory and bench scale studies showed that Otto Fuel

Il is readily destroyed by the CEO process. Pilot scale CEO studies are planned to determine the operational requirements for &
full scale CEO plant ttreat Otto Fuel 1l waste. A summary of this work will be presented in this.pepeprimary focus of the
papercenters around the establishment of requirements for a full scale CEO.facility

Author

Electochemical Oxidation; ste Teatment; Monoppellants; Vilste Disposal; Oxidizers; Metals

19980010614NERAC, Inc, Tolland, CT USA
Force Balance Systems for Wd Tunnels (Latest Citations flom the Aerospace Database)
Feb. 1996; In English; Page count unavailable
Report No.(s): PB96-862735; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

Thebibliography contains citations concerning the design, installation, and use of force balance systems to measure forces
onwind tunnels, test models, or related hardware. External and internal balance systems for subsonic, transonic, supersonic, anc
hypersonidacilities that operate continuously or intermittently are discussakibration, monitoring, and control of force bal
ances, and the acquisition and reduction of force, load, and moment data during testing are covered. Error soeassand
mentcorrections are also included. The citations also examine the use of sting-nsmngers to measure force components,
andthe efects of stings on the force measurements. Blowdown, supersonicyp@onic wind tunnel facilities are covered in
separatdibliographies.(Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies; Vihd Tunnels; Foce Distribution

19980010902Air Command and Sth€oll., Maxwell AFB, AL USA
Automated Civil Engineer Planning and Execution System (ACEPES)opical Report
Bodner,Bryan J., Air Command and St&oll., USA; BridgewaterAaron C.,Air Command and SthColl., USA; Hutchison,
Michael W., Air Command and Staff Coll., USA; Myers, Michael K., Air Command and Staff Coll., USA; Scott, Paul L., Air
Commandand StafColl., USA; Scott, Paul L., Air Command and $i@bll., USA; Apr. 1996; 140p; In English
Report No.(s): AD-A331520; ACSC/DEA/217/96-04; No Copyrightak CASI; A07, Hardcopy; A02, Microfiche

This research furthers the state of knowledge of automation applications for civil engineering plafzisg.Although
Air Force Civil Engineers (CE) have historically used new technologies to improvefteetiveness, CE combat support has
notyet fully benefited from improvements in automation technol@yys study provides facts and recommendations necessary
to field automation tools that will enable CE to accomplish beddown planning fastesr accurate)yand as an integrated player
in C41 battle space operations.
DTIC
Planning; Structural Engineering; Armed Famrs

19980011286
Airport paving quality
Mass,Gary R.; Concrete International; Septemi®97; ISSN 0162-4075;0lume 19, no. 9, pp. 46-53; In English; Copyright;
Avall: Issuing Activity

Concrete control by compressive strengts applied to theahcouver International Airport expansion project. A quality
control/qualityassurance program and technical specifications that met the design and construction needs were developed. The
flexural-compressivstrength relationship and actual concrete production were moni@uedity control data analysis showed
thatexcellent construction control was achieved and that concrete mix proportions met specification criteriafitieatcoef
variationwas the same for flexural and compressive strength testing and a 20 percent overdesign factor on compressive strength
wasadvisable in the selection of mix proportions from flexural-compressive strength relationship.
El
Concetes; Pavements; Airports; Quality CanitrCompession €sts; Compgssive Sangth
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19980011609Naval Surface \tfare CenterDahlgren Div, Dahlgren, YA USA
Graphite Heating Element Operating Temperature Measurements in the NSWC Hypervelocity Wind Tunnel %inal
Report
Metzger,Michael A., Naval Surface ®¥fare CenteftUSA; Sep. 1997; 51p; In English
Report No.(s): AD-A329681; NSWCDD/TR-97/174; No Copyrightai CASI; A04, Hardcopy; A01, Microfiche

This report documents real-time temperature measurements of a graphite heating element operating in the NavahiSurface W
fare Center, DahlgreDivision (NSWCDD) Hypervelocity \WWid Tunnel No. 9 facility. Tunnel 9 uses agargraphite element
to heat nitrogen gas to 3100 F prior to releasing this gas to the test sebiwe,it achieves hypersonic speeds to Mach 16.5. The
preseneffort focused on obtaining the operating temperature of an uncoated redatirent with a view to determine if an oxida
tion-resistantsilicon-carbide coated, graphite elemaftthe same size now used in the facilityght be used to batch-heat air
in the heating vessel. The reported results appear promising in that the measlredrface temperature of the element could
beheld to below 4000 F during a standard heating cycle nfdesured temperatures, which were well below the predicted service
limits given in this report for the silicon-carbide coating system, suggest that a silicon-carbide coated element concept warrants
further study
DTIC
Graphite; Heating; €mperatue Measuement; Hypervelocity Wd Tunnels; Real ime Operation

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.

19980009859NERAC, Inc, Tolland, CT USA
Protection of Aerospace Components: Latest Citations &m METADEX
Feb. 1996; In English; Page count unavailable.
Report No.(s): PB96-862727; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the protection of aerospace components against surface wear and corrosion.
Citationsfocus on surface coatings, including sprapor deposition, vacuum, andfd#fion coatings technologies. Electrical
andchemical plating of surfaces are also covered. Coverage includes pre-treatnesmtaoid corroded surfaces to promote adhe
sion and bonding, testing of protected surfaces to assess their durability, wear, and corrosion resistance, and effects of surfac
protectionon the componerg’mechanicaproperties. Components include frames, empennages, skins, and landing gear of air
craftand helicopters.(Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Protective Coatings; Bibliographies; Carsion Pevention; Aicraft Structues

19980010232Armstrong Lah.Environics Directoratelyndall AFB, FL USA
An Air Force Pollution Prevention Initiative: 'Demonstration of a Non-Chromate Conversion Coating for lon Vapor
Deposition (IVD) Aluminum’
Smith, Anthony Ray, Armstrong Lab., USA; Singer, Carl, Acurex Corp., USA; Hall, Brent, Acurex Corp., USA; Jozewicz,
Woijciech,Acurex Corp., USA; Second Aerospace Environmergahmology Conference; Mat997, pp455-460; In English;
Also announced as 19980010184; No Copyrigh&ilA CASI; A02, Hardcopy; A06, Microfiche

Thegoal of this project is to demonstrate a non-chromate alternative to chromate conversion coatings currently used for IVD
aluminum-coated parts. When successful, this effort will improve the work environment at Air Force Air Logistics Centers
(ALCs), reduce hazardous waste production from the IVD aluminum/conversion coating process, and virtually eliminate the need
for expensive pollution control equipment. This alternative technology will replace the chromate conversion coating, comply with
ML C83488, and reduces hazardous waste generation and disposal. Stringent environmeettapatidnal health regulations
for Air Forceelectroplating facilities are restricting pollutant disgjearfrom the ALCs and have escalated the cost of waste dis
posal.Chromate conversion coatings contain hexavalent chrome, a known human carcinogen. Demonstration and validation of
alternativeconversion coatings for IVD aluminum are needed to ensure that coatings for Air Force aircraft parts will meet perfor
mancecriteria in military specifications in an environmentally friendly manmbe Air Force ALCs are eliminating the use of
cadmium processing for aircraft maintenance and overhaul in order to eliminate hazardous cadmium wastestreams. With the
exceptionof a sacrificial, corrosion-resistant baryidre replacement process, ion vapor deposition (IVD) of aluminum, elimi-
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natesmany of the environmental problems associated with cadmium processing. The traditional corrosion barrier used with the
IVD process uses a chromate conversion coating to provide additional corrosion protection and an improved base for paint or
primer adhesion. The Air Force (Armstrong Laboratory, Environics Directorate) entered a contract with McDonnell Douglas
Aerospace-EagMDA-E) in 1993 to identify a non-chromate coating alternative to traditional chromate conversion coating for
IVD aluminum. A number of conversion coating candidates were testadHesion and corrosion protection. In addition, the
candidate coatings were subjected to a number of performance tests which included electrical resistance, adhesion, corrosion
humidity resistance, and fluid resistance. Results were then compared with a baseline chromate conversion coated panel. Follow
ing the full test cyclethe best candidate non-chromate conversion coatings were selected for the Armstrong Laboeshory’

stration and validation project which began in May, 1996. Acurex Environmental Corp. is the contractor performing the
demonstratiorand WR-ALC, Robins Air Force Base, Ggiaris the demonstration facility

Author

Aircraft Parts; Chomates; Coatings; Hazdous Veistes; Envionment Effects;apor Deposition; Aluminum Coatings

19980010251Pratt and Whitney AircrafGovernment Engines and Space Propuldidgst Palm Beach, FL USA
Elimination/Reduction of Ozone Depleting Substancesnd 'EPA 17’ Materials in F100 Worldwide Maintenance Manuals
Privett,Mal, Pratt and Whitney Aircraft, USA; Gehron, Mike, Pratd Whitney Aircraft, USA; Second Aerospace Environmen
tal Technology Conference; Mat997, pp. 644-646; In English; Also announced as 19980010184
Contract(s)/Grant(s): F41608-95-D-0082; No CopyrigiaiA CASI; A01, Hardcopy; A06, Microfiche

Themaintenance manualsgdhnical Orders) for the F100 family of military jet engines comprises approximately 163 series
of volumes with approximatelyl8,000pages of instructions. A program to eliminate all ozone depleting chemicals (ODC) and
reduce or eliminate lge use quantities of BPL7 materials from thesee€hnical Orders was performed. A database was-devel
opedto manage the program status and material usage and replacement documentation for each applicable usage within the manu
als, as well as generate many of the formal contractual reports. The review process efficiency was dramatically increased by
digitizing the manual pages, using keywords to locate the ODC ahd ERmaterials, and categorizing the technical application
parametersThis database permitted multiple substitutions, eliminated redundamtied to a better understanding of the process
basedon how the information about the material usage was grouped. As an exgmaater than 1800 locations of ODC materials
wereoriginally identified; ultimately it was found, using the database, that all of thecoskekbe categorized into less than 30
differentapplications. It was generally found that most of the ODC mateséd were substituted without testing of alternatives,
sincesubstitutions could often be based on similar uses of the alternative in other applications.
Author
Jet Engines; Arraft Maintenance; Ozone Depletion; Alternatives; Manuals; Chemical Compounds

19980010254Pratt and Whitney AircrafGovernment Engines and Space Propuldidgst Palm Beach, FL USA
Replacement of Hazardous Solvents for Handwiping Operations in Gasiilbine Engine Manufacturing
Privett, Mal, Pratt and Whitney Aircraft, USA; Second Aerospace Environmental Technology Conference; Mar. 1997, pp.
673-678;In English; Also announced as 19980010184; No Copyriglail ACASI; A02, Hardcopy; A06, Microfiche

A substantial amount of hazardous solvents, primarily methyl ethyl ketone (Miekopropyl alcohol (B are used in
the manufacturing of components used in gas turbine engines. Although many cleaners have been approved for general tooling
andfixture cleaning, specialty applications still consume a significant quantiheafolvents. This is especially significant since
the hazardous waste volume is much greater than the solvent itself, becagseaaniaunt of applicators and disposable shaping
implementsare used in removal of un-cured rubber and are also discarded as hazardous waste. A program was performed which
eliminated the need for these solvents in hand wiping operations during manufacturing of stator airfoil assemblies. Both an
aqueousnd a non-hazardous hydrocarbon solvent were identified for operations involving braze surface preparation, preparation
of surfaces prior to bonding of various rubber materials, removal of excess un-curedanflyEmeral cleaning. The aqueous
handwiping operation is used in preparation for brazing and also bonding of severatftyplelser to both metallic and non-me
tallic substrates. The hydrocarbon cleaner is used to shape un-cured rubber for aerodynamic sealing of shroudraes airfoil
faces. The substitutions resulted in no material property or performance debit, no additional cost to the process, substantial
reductionsn hazardous waste disposal volume and costs, and reduced worker exposure to hazardous solvents.
Author
Gas Turbine Engines; Engine Parts; Environment Effects; Manufacturing; Hazardous Wastes; Solvents; Cleaners; Chemical
Cleaning;Hydrocarbons; Aqueous Solutions
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19980010601
Supercharging of Zircaloy-4
Domizzi, G., Centro Atomico Constituyentes, Argentina; Lanzani, L.; Coronel, P.; Bruzzoni, P.; Journal of Nuclear Materials;
August1l, 1997; ISSN 0022-35b; \blume 246, no. 2-3, pp. 247-251; In English; CopyrighiaiA Issuing Activity

During service, nuclear components of low thickness nudd& alloys may reach hydrogen contents above the terminal solid
solubility, being the excess hydrogen precipitated as unifodislyibuted particles (superclgarng). This phenomenon can pro
ducealloy embrittlement. to evaluate thehavior of the hydrided material, it is necessary to obtain similar hydride distributions
in the laboratoryln the present work, two hydriding methods have been tested: (1) corrosion in LiOH solution; (2) gas prase char
ing on samples coated with Cu. The latter requiredatively short hydriding time, does nofeadt the microstructure and allows
a simultaneous measurement of hydrogen content.
Author (EI)
Zircaloys (Tademark); Ziconium Alloys; Hydsgen; Hydogen Embrittlement; Supshargers; Coriosion

19980011625Geomia Inst. of Bch, Atlanta, GA USA
Nonlinear Aeroelastic Effects in Damaged Composite Aespace Structues Final Report 1 Apr. 1995 - 31 Mar1997
BAuchau, O. A., Gegjia Inst. of Bch., USA; LoewyR. G., Gedgia Inst. of Bch., USA; Oct. 27, 1997; 40p; In English
Contract(s)/Grant(s): F49620-95-1-0241
Report No.(s): AD-A332139; AFOSR-97-0683TR; No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

Matrix micro-cracking affects the stiffness properties of composite laminates and the corresponding sectional stiffnesses,
mostprominantly laminates exhibiting elastic coupling. Matrix micro-cracking gives rise to nonlinear materials behavior in the
presence of nonuniformly distributed crack densities. Such matrix damage appears to havedtitte bbsic bending-torsion
flutter speed. Howevethis damage can induce a limit cycle behavior at airspeeds somewhat below the flutter spe&t:tThe ef
of damage on the aeroelastic behavior of wing-aileron systems is found to be more prordercadain flutter speeds were
foundto be slightly lower in the presence of damage. Howéwéhis case, a limit cycle behavior was observed for a significant
range of airspeeds below the flutter speed. Reduced fatigue life could result from this limit cycle behavior, since much higher
cyclic stresses are generated thereby in the wing-aileron structure.
DTIC
Aemelasticity; Composite Structes; Miciocracks; Aicraft Structues

19980011655Warner Robins Air Logistics CentdRobins AFB, GA USA
F-15 Fuel Tank Sealant Final Report
Apr. 30, 1993; 10p; In English
Report No.(s): AD-A331724; No CopyrightyAil: CASI; A02, Hardcopy; A01, Microfiche

TheF-15 wing is a source of constant maintenance because of chronic, recurring leaks inbegtakfuel tank. F-15 engi
neeringhas evaluated severalfdifent concepts, in parallel with this PRAM projdotdetermine the mostfettive methods in
eliminatingthis problem. This PRAM project involved applying an Improved Sealing Process (ISP), developed by McDonnell
Douglas to the inside of the integral wing tank. The process applied a sprayable sealant barrier along with the existing channel
grooveseal. Unlike a bladdgthis sealing process covers only potential leak paths such as fasteners and structural joints. The total
projectcost was $152,300. Otheffats initiated in conjunction with the PRAM project included implementing a similar sealant
barrierapplied with a brush, specifying an improved channel greeatant, and completely revising the integral wing fuel tank
sealingtechnical data. The ISBrocess was prototyped agWer Robins on four programmed depot maintenance (PDM) wings.
ThelSP was successfully prototyped, and the wings were placed in service on four separate aircraft. The aircraft were evaluated
in the field for approximately 1 yeaand the results indicatéeiaks on all wings. There was no conclusive evidence showing that
the ISP was significantly better than conventional sealing methoitls.thé test results being less than desired, implementation
is not recommended due to the limited benefits of the ISP being greatly outweighed by theqogiraent, facility allocation,
environmentatoncerns, and PDM schedule impact.
DTIC
F-15 Aircraft; Fuel Tanks; Sealers
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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.

19980009882NERAC, Inc, Tolland, CT USA
Cavitation Flow. (Latest citations from the NTIS Bibliographic Database)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-867957; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

Thebibliography contains citations concerning theoretical investigations and applications of cavitation phenomena. Cavita
tion dynamics and mechanisms, detection and measurement, and acoustic studies are among the topics included. Application
includecavitating jets for rock drilling and cleaning, and marine engineering. Citations also include investigations of cavitation
problemsin power plant systems. Citations pertaining to turbines, propellers, rudders, cavities, hydrofoils, and cavitation erosion
andcorrosion are excluded.
NTIS
Cavitation Corpsion; Cavitation Flow; Cavities; Coosion; Data Bases; Bpellers; Rocks; Ruddersuibines

19980010260NASA Langley Research Centétampton, YA USA
Culture and Workplace Communications: A Comparison of the Technical Communications Practices of Japanese and
U.S.Aerospace Engineers and Scientists
Pinelli, Thomas E., EditoiNASA Langley Research Cent&fSA; Sato, ko, Editor Pittsbugh Univ, USA; Barclay Rebecca
0., Editor, Knowledge Management Associates, USA; Kennéddigin M., Editarindiana Univ, USA; Journal of Air Tansporta-
tion World Wide; Nov 1997; \blume 2, No. 1, pp. 1-21; In English; Also announced as 19980010259; No Copyvigift CASI;
A03, Hardcopy; A02, Microfiche

Theadvent of global markets elevates the role and importance of culture as a mitigating factor fndios difknowledge
andtechnology and in product and process innovation. This is especially true irgthedanmercial aircraft (LCA) sector where
the production and market aspects are becoming increasingly international. As firms expand beyond their national borders, using
suchmethods as risk-sharing partnerships, joint ventures, outsourcing, and alliances, they have to contend with natienal and cor
poratecultures. Our focus is on Japan, a program participant in the production of the Boeing Csifipaniyhe aspects of Japa
neseculture and workplace communications will be examined: (linfheence of Japanese culture on théugiion of knowledge
and technology in aerospace at the national and international levels; (2) those cultural determinants-the propensity to work
togethera willingness to subsume individual interests to a greater good, and an emphasis on consensual decision inakéng-that
a direct bearing on the ability of Japanese firms to form alliances and compete in international markets; (3) and those cultural
determinantshought to influence the information-seeking behaviors and workplace communication practices of Japanese aero
space engineers and scientists. In this article, we regledtive results from a survey of Japanese and U.S. aerospace engineers
and scientists that focused on workplace communications. Data are presented for the following topics: importance of and time
spent communicating information, collaborative writing, need for an grafdate course in technical communication,afse
libraries,use and importance of electronic (computer) networks, and the use and importance of foreign and dopreshicaty
technicalreports.
Author
Market Reseath; Commetial Aircraft; Organizations; Communicating; Decision Making; Risk; Cwdt(ffocial Sciences)

19980010434Purdue Uniy School of Aeronautics and Astronautidgest Lafayette, IN USA
Materials Degradation and Fatigue in Aepospace Structues Final Report 1 Jul. 1993 - 30 Jun. 1997
Grandt, A. F, Jr, Purdue Uniy USA; Aug. 1997; 331p; In English
Contract(s)/Grant(s): F49620-93-1-0377
ReportNo.(s): AD-A329663; AFOSR-TR-97-0449; No Copyrightjail: Issuing Activity (Defensedchnical Information Cen
ter (DTIC)), Microfiche

This report summarizes research conducted by the Purdue University Schools of Engineering and Science during a four year
AFOSRUniversity Research Initiative focused on basic issues dealing with aging aircraft. The coordinated goals of the program
fall into four main categories: damagdevelopment, prediction of crack growth and interaction failure prevention techniques, and
advancedhnalysis methodS.he damage development goals addressed the failure mechanisms of corrosion, fatigue crack forma
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tion, and fretting. Theyeneral objective of the crack growth and interaction tasks was to develop techniques to predict the growth
of service induced cracks and to determine the imgfagidespread cracking on damage tolerance. The theme of the failure pre
ventionprojects was talevelop procedures to extend the operational life of older aircraft by delaying service induced damage.
repairing cracked structure, and employing fleet tracking methods to prioritize maintenance actions within a fleet of aircraft.
Finally, research was directed at developing advanced analysis methods used in other research tasks. These projects dealt wit
addingstatistical components various materials evaluations and structural analyses, and developing ductile fracture criteria rel
ativeto aircraft materials and structures.
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19980010494NASA Langley Research Centétampton, YA USA
Government-Sponsoed Programs on Structures Technology
Noor, Ahmed K., CompilerVirginia Univ, USA; Malone John B., CompileNASA Langley Research Cent&tSA; Govern
ment-SponsoreBrograms on Structuregdhnology; Nov1997; 290p; In English; Proceedings ad\shops, 6 Aprl997, Kis
simmee, FL, Hampton, VA, USA, USA; Sponsored by NASA Washington, USA; Also announced as 19980010495 through
19980010507
Contract(s)/Grant(sRTOP 522-31-21-33
Report No.(s): NASA/CP-97-206241; NAS 1.55:206241; L-17670; No Copyright; Avail: CASI; A13, Hardcopy; A03, Micro-
fiche

This document contains the presentations from the joint UVA/AIAA workshops on Government-Sponsored Programs on
StructuresTechnologyheld on April 6, 1997 in Kissimmee, Florida and on September 4, 1997 in Hamptginia/ Workshop
attendees were the Members and Friends of the AIAA Structecdsital Committee. The objectives of the workshops were
to: (a) provide a forum for discussion of current government-sponsored programs in the structu(eyidesuify high-potential
researclareas for future aerospace systems; and (c) initiate suitable interaction mechanisms with the managers of structures pro
grams.
Author
Aerospacesystemssovernment/Industry Relations; Resgaand Developmentg€hnology fansfer; Confeences; Spacecraft
Structures;Aircraft Structues; Smart Structes

19980010495NASA Langley Research Centétampton, YA USA
Airframe Systems: Reseath and Technology Base Rygram
Whitlow, Woodrow, Jr., NASA Langley Research Center, USA; Government-Sponsored Programs on Structures Technology;
Nov. 1997, pp. 19-40; In English; Also announced as 19980010494; No Copyriglit; @ASI; A03, Hardcopy; A03, Micro
fiche

Theauthor agues that the aeronautics research and technology base has shiftadifseipline focus to a program focus.
The program planning is progressing as Level | is complete and Level Il plans are under development, while there is significant
inter-center planning and coordination taking place. These programs are addressing problems that are important to the nation
namely,”the three pillars to success” which are; access to space, global civil aviation and revolutionary technology leaps.
CASI
Coordination;Project Planning; Reseah and Development; Bject Management; Government/Industry Relatigkiframes;
NASAPrograms

19980010496NASA Lewis Research Cenjetleveland, OH USA
An Overview-NASA LeRC Structures Piogram
Zaretsky, Erwin V., NASA Lewis Research Center, USA; Government-Sponsored Programs on Structures Technology; Nov.
1997,pp. 41-73; In English; Also announced as 19980010494; No Copyrigdit; £ASI; A03, Hardcopy; A03, Microfiche

The Structures and Acoustics Division of the NASA Lewis Research Center has its genesis dating back to 1943. It has been
anindependent Division at Lewssnce 1979. Its two primary capabilities are performance and life analysis of static and dynamic
systems such as those found in aircraft and spacecraft propulsion systems and experimental verification of these analyses
Researclis conductedn-house, through university grants and contracts, and through cooperative programs with @dustry
work directly supports NASA Advanced Subsoniechnology (AST), Smart Green Engine, Fast Quiet Engine, Highp€ra-
ture Materials and Processing (HITEMP), Hybrid Hyperspeed Propulsion, Rotorcraft, High-Speed Research (HSFjtiand A
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SafetyProgram (ASP).A general overview is given discussing these programs and other technologies that are being developed
at NASA LeRC.

Derived from text

General Overviews; Research and Development; Technology Assessment; Technology Utilization; NASA Programs; Aircraft
Structures;Spacecraft Structes

19980010498Department of the Air For¢c&light Dynamics DirectoratéVright-Patterson AFB, OH USA
Structur es Technology Development
Paul, Donald B., Department of the Air Force, USA; Government-Sponsored Programs on Structures Technology; Nov. 1997,
pp. 97-140; In English; Also announced as 19980010494; No Copyrightil; £ASI; A03, Hardcopy; A03, Microfiche

The Flight Dynamics Directoratdevelops Air Force structures technology by integrating new or state-of-the-art technolo
giesin design requirements, manufacturing techniques, materials, and processes with requirements for propulsion, flight controls,
aeromechanics, low observables, subsystems, weapons and avionics. The results are advanced structural concepts and desi
methodsfor new and improved aerospace vehiclesT@E& TAFT). A general overview of the topics above is presented.
CASI
Aerodynamics; General Overviews; Flight Mechanics; Reseand Development

19980010501Advanced Research Projects Agenslington, VA USA
The DARPA Smart Materials and Structures Poogram
Crowe,C. Robert, Advanced Research Projects Aged8A; Government-Sponsored Programs on Structwgelsnblogy; Nov
1997,pp. 173-183; IrEnglish; Also announced as 19980010494; No CopyrighajlACASI; A03, Hardcopy; A03, Microfiche
An overview of the Defense Advanced Research Projects Age(i@RFA's) Smart Materials and Structures Program is
presented. Objectives, funding, project reviews such as shape adaptive structures, smart wing and structures development an
manufacturingssues are discussed.
CASI
Smart Structws; Aircraft Structues; Actuators; Sensors; Manufacturing

19980010502Army Research Gite, Research flangle Park, NC USA
Structural Dynamics Program
AndersonGary L., Army Research @ife, USA; Government-Sponsored Programs on Structwelsniblogy; Nov1997, pp.
185-199; In English; Also announced as 19980010494; No Copyrigail; £ASI; A03, Hardcopy; A03, Microfiche

A general overview of the structural dynamics program at the Army Research Office (ARO) is presgitsdnélude:
Landvehicle and multibody dynamics; structural damping; smart structures and structural control; statics and dynamies of inflat
ablestructures; integrated aeromechaminalysis; rotorcraft numerical analysis; projectile aeroelasticity; dynamic control sys
temsfor projectiles and parachute inflation aeromechanics.
CASI
Dynamic Structural Analysis; General Overviews; @Bmamics; Armed Foes (USA); Military €chnology

19980010504Federal Aviation Administratigritlantic City, NJ USA
Overview of FAA Structural Integrity Pr ogram for Large Transport Airport
Tan,Paul W, Federal Aiation Administration, USA; Government-Sponsored Programs on Structecbadiogy; Nov1997,
pp.209-235; In English; Also announced as 19980010494; No Copyrigail; £ASI; A03, Hardcopy; A03, Microfiche

On April 28, 1988, multiple fatigue cracks caused an Aloha Airlines Bog371g200 aircraft to lose part of its upper fuselage.
Althoughthe aircraft was able fand safelythe accident resulted in the death of one flight attendant and injury to many-passen
gers. The aircraft, which entered service in April 1969, had accumulated 35,496 hours and 89,690 flight cycles. Less than five
weeks after the Aloha Airlines accident, ##eA convened an international conference to discuss the issue of aging aircraft in
theworld-widefleet. of particular concern was the fact that many airplanes were approaching or had exceeded the manufacturers’
designoperational life. The conference included operations, maintenance, manufacturing and reglissentatives. A gen
eralconsensus was reached that, with proper maintenance and structural modifications and with attention to service—related dam
age such as fatigue and corrosion, the design operational lives of airplanes could be safely exceeded. The resulting issues
initiativesand recommendations later became the basis fortAesMational Aging Aircraft Research Program (NAARP)e
NAARP is a multidisciplinary program and this overview of one sub-program covers the research in the structural integrity of
large transport aircraft (SITA). There are three major elements within this sub-program: (a) methodologies to predict the onset
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of widespread fatigue damage, (b) structural integrity of repairs, and (c) probabilistic methodologies for widespread fatigue
damage.

Derivedfrom text

Civil Aviation; Commercial Aircraft; Fatigue (Materials); Structural Failure; Transport Aircraft; Fatigue Life; Damage
Assessment

19980010507General Electric CpAircraft EnginesCincinnati, OH USA
Air craft Engine Materials: Recent Trends and Future Directions
Williams, Jim C., General Electric Co., USA; Government-Sponsored Programs on Structures Technology; Nov. 1997, pp.
293-306;In English; Also announced as 19980010494; No Copyriglail ACASI; A03, Hardcopy; A03, Microfiche
The general overview includes an introduction to aircraft engine materials; an engine performance discussion; the role of
materialsin engine design, i.e. disks and airfoils; a summary and future directions in aircraft engines.
CASI
Aircraft Engines; Engine Design; Reselarand Developmentgthnology Assessment

19980010681
Mathematical treatment of point souces in a flow though porous media governed by Day’s law
Slodicka, M., Univ of the Federal Armed Forces Munich, Germamgn§port in Porous Media; Julio97; ISSN 0169-3913;
Volume 28, no. 1, pp. 51-67; In English; Copyrighta Issuing Activity

Abstractiveconsider stationary air flow in a porous medium caused by extraction wells and governed by IBarBgint
sinksare described by Dirac functionseWlistinguish twdalifferent situations: locally continuous and discontinuous conductivity
nearthe wells. In both cases, well-posedness is provedoldpose finite-element scheme in the general case and show the con
vergenceof the approximated solution to the exact one.
Author (EI)
Air Flow; Point Sources; Aerodynamics; Fluid Flow; Porous Materials; Finite Element Method; Convergence; Numerical
Analysis

19980010752NASA Langley Research Centétampton, YA USA
Transpiration Cooling Experiment
Song,Kyo D., Norfolk State Uniy USA,; Ries, Heidi R., Norfolk State Unj\USA; Scotti, Stephen J., NASA Langley Research
Center,USA; Choi, Sang H., NASA Langley Research Centk3A; Standard Experiments in Engineering Materials Science and
Technology;Jul. 1997, pp. 163-182; In English; Also announced as 19980010742
Contract(s)/Grant(s): NAG1-1513; No Copyrightjadl: CASI; A03, Hardcopy; A04, Microfiche

Thetranspiration cooling method was considered for a scram-jet engine to accommodate thermally the situatiorewhere a
high heat flux (200 Btu/sq. ft sec) from hydrogen fuel combustion process is imposed to the engine walls. In a scram-jet engine,
asmall portion of hydrogen fuel passes through the porous walls of the engine combustor to cool the engine walls and at the same
time the rest passes along combustion chamber walls and is preheated. Such a regenerative system promises simultaneously coc
ing of engine combustor and preheating the cryogenic fuel. In the experiment, an optical heatinguatget] to provide a
heatflux of 200 Btu/sg. ft sec to the cylindrical surface of a porous stainless steel specimen which carried helium gas. The cooling
efficienciesby transpiration were studied for specimens with various pordsityexperiments of various test specimamder
high heat flux have revealed a phenomettaat chokes the medium flow when passing through a porous structure. This research
includesthe analysis of the system and a scaling conversion study that intémpregsults from helium into the case when hydro
genmedium is used.
Author
Cooling; Heat Flux; Jet Engines; Fuel Combustion

19980010999Civil Aviation Authority Safety Regulation Groyatwick, UK
Flight Recorders-ICAO to JAR OPS
Moore,Pippa, Civil Aviation Authority UK; Recording Aircraft Accident Data Proceedings; 1997, pp. 1.1-1.15; In English; Also
announced as 19980010998; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4 Hamilton Place, London,
W1V 0BQ, UK), HardcopyMicrofiche

Flight recorders are mandatory pieces of equipment principally intended to assist air accident investigators, although aircraft
operatorsare beginning to use them to determine how their aircraft are being flown and how to improve the performance of the
aircraft. The requirements for flight recorders can be traced back to ICAO which specifies the basic need for them and this paper
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usesthe ICAO requirements as a starting point in the definition of the current UK and J@itibA Authorities’ documentation
onthis subject.

Author

Aircraft Accidents; Flight Recders; Documentation

19980011001British Aerospace Systems and Equipment,[Rthkmouth, UK
Combined CVR and FDR
Malvern,A. R., BritishAerospace Systems and Equipment Ltd., UK; Recording Aircraft Accident Data Proceedings; 1997, pp.
3.1-3.7; In English; Also announced as 19980010998; Copyright; Avail: Issuing Activity (The Royal Aeronautical Society, 4
HamiltonPlace, London, W1V 0BQ, UK), HardcapMicrofiche

Therecording of voice and flightata has significantly improved flight safety over many years, so that the carriage of record
ershas been mandated for agarange of aircraft for all ICAO states. Fogtransport aircraft this is normally in the form of
two boxes,an Flight Data Recorder (FDR) and a Cockpicé Recorder (CVR). There is ever a need for improved safety as the
volumeof flights increases steadilyhis paper discusses the useambined recorders, which include both the CVR and FDR
in a single box, for a range of applications ,either to enhance flight safety by dual redundémayprove operationalfefiency
by Flight Operation Quality Assuran€EOQA). Applications for military will also be discussed, where there is an enthusiasm
for Commercial Of The Shelf Equipment (COTSC).
Author
Data Recaders; Flight Recatters; Flight Safety

19980011163
Inviscid and viscous flow computations by means of a lambda methodology: Aview
FortunatoB., Politecnico di Bari, Italy; Progress in Aerospace Sciences; 1997; ISSN 0376-042de\33, no. 7-8, pp. 513-538;
In English; Copyright; &ail: Issuing Activity

Thepresent paper provides a review of the more important results obtained by thesautistimes with co-authors, solving
inviscid and viscous compressible flows by means of a lambda methodolggyticular an implicit numerical algorithm, called
fastsolver has always been applied. This methodology separately integrates the compatibility conditions, wgitterdhgen
eralizedRiemann variables, along appropriate bicharacteristic lines. The multi-dimensional flow pislitems, reduced to a
sequence of simple quasi one-dimensigmablems. The merits of this approach are demonstrated by means of the application
of the method to the solution of three dimensional (3-D) subsonic and transonic inviscicflomsdimensional (2-D) and 3-D
viscousflows and of the 2-D flow around a vertical axis wind turbine. In the transonic case the shock eeemputed by means
of a shock fitting technique, which enforces the proper shock jumps by an expdicf the Rankine-Hugoniot equations; in the
wind turbine case the blades are represented in a time-averaged sense by means of an actuator porduaviytjriierturbine
radius.The results are then compared with other numerical results and with experimental results.
Author (EI)
Compressiblé-low; Computational Fluid Dynamics; Inviscid Flowrahsonic Flow; Vs6cous Flow; Aesdynamics; Algorithms

19980011226
Onboard digital recorders improve flight vibration tests
Fling, Scott, Sverdrupdchnology Inc., USA; Hoshal, Gregedt Engineering & Management; August-Septemt@®7; ISSN
0193-4120Molume 59, no. 4, pp. 14-16; In English; Copyrightaik Issuing Activity

This article discusses a new approach to acquiring random vibration environment data during aircraft flight tests, and for using
thesedata to improveandom vibration test specificationsaditionally, flight vibration data have been acquired using telemetry
systemsr tape recorders, which have many disadvantages. Re@gigeers at Eglin AFB have used state-of-the-art digital
recorders developed by Instrumented Sensor Technology (IST) to measure vibration data on 'Smart’ bomb racks during F-16
flight tests (Figure 1). The aircraft was flown through a series of harsh maneuvers at speeds approaching Mach One. Tri-axial
vibration time history data were recorded continuously during the 80-minute flight tests using the onboard recorders. The data
werethen post-processed to generate Power Spectral Density profiles for the various flight maneuvers. The analysis results were
compared against MIL-STD-7743, which provides a conventional vibration test profile for bomb racks. The results show that
MIL-STD-7743frequency ranges, while undsting in others.
Author (EI)
Data Recoding; Digital Systems; Flightekts; Vbration Tests; Vbration Measuement; Digital €chniques; Measuring Instru
ments;Fighter Aircraft; Aircraft Instruments
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19980011697Army Research LapAberdeen Proving Ground, MD USA
Fluid Dynamics Assessments of Deposition and Infiltration Modeld=inal Report Jun. 1996 - Mar 1997
Soln, Josip Z., Army Research Lab., USA; Oct. 1997; 40p; In English
Report No.(s): AD-A332747; ARL-TR-1525; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

The fluid dynamics assessments of deposition and infiltration models, such as the chemical-agent deposition analysis for
rotorcraft surfaces (CADARS) and the aerosol and vapor infiltration analysis (AVIA) models, are carried out. Although these
modelsaddress dierentneeds of the Army and deal with enclosures surrounded by a toxic environment, we believe that there
are enough similarities between them to be given the same type of fluid dynamics analysis.
DTIC
Fluid Dynamics; Chemical Analysis; Deposition; Infiltration; Rotaring/Aircraft; Aerosols

19980011745
Drag coefficient of fluidized particles at high Reynolds numbers
Xie, H. -Y., Dalian Univ of Technology China; Chemical Engineering Science; Septept8937; ISSN 0009-2509;0lume 52,
no.17, pp. 3051-3052; In English; Copyrightyal: Issuing Activity

Themethod of measuring bed expansion is applied to investigate the drigeoedf fluidized particles at high Reynolds
numbersaup to 1500. The existing experimental results on bed expansion curveem@ndiparticles fluidized with water are used.
Author (revised by ElI)
Aerodynamic Coefficients; Aerodynamic Drag; High Reynolds Number; Fluidized Bed Processors; Reynolds Number; Drag;
Fluid Dynamics

19980011979Helsinki Univ of TechnologyEspoo, Finland
Simulation of Viscous Flow in a Centrifugal Compessor
PitkaenenH., Helsinki Univ of Technology Finland; Siikonen, T Helsinki Univ of TechnologyFinland; Sep. 1, 1995; 46p;
In English
Report No.(s): PB96-169701; SER-B-46; Copyrigteivéd; Asail: CASI; A03, Hardcopy; AO1, Microfiche

A numerical simulation of a steady three-dimensional viscous flow in a centrifugal compressor is described. The simulation
is based on a solution of thin-layer Navi&tiokes equations, which are solved using an implicit time integration method with a
multigrid acceleration of convgence. The écts of turbulence are evaluated employing an algebraic turbulence model-Simula
tionsare performed for the Krain impeller at thredeti#nt inlet mass flows, arfdr a high-speed compressor at design conditions.
NTIS
CentrifugalCompessors; \6cous Flow; Computational Fluid Dynamics; EerDimensional Flow; Steady Flow; Navigtokes
Equation;Mathematical Models; Urbulence Effects; Simulation

13
GEOSCIENCES

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

1998000964 1Naval Facilities Engineering Commarftlantic Div., Norfolk, VA USA
Draft Environmental Impact Statement: Realignment of F/A-18 Aicraft and Operational Functions from Naval Air Sta-
tion (NAS) Cecil Field, Florida, to Other East Coast Installations
Jan. 1997; 1036p; In English
Report No.(s): AD-A329792; No CopyrightyAil: CASI; A99, Hardcopy; A10, Microfiche

This Draft Environmental Impact Statement (DEIS) addresses the environmental issues associated with the realignment of
F/A-18aircraft (i.e., fleet squadrons and the Fleet ReplaceBmumdron FRS) and operational functions from Naval Air Station
(NAS) Cecil Field, Florida, which is scheduled to close, to other Navy and Marine Corps air stations on the East Coast. This pro
posed realignment is associated with the Navy’s implementation of the 1995 mandated list of realignments prepared by the
DefenseBase Closure and Realignment Commission. The proposed action consists of the trahdféh-dfglfleetsquadrons
(132aircraft) and the FRS (48 aircraft) (180 total aircraft) from NAS Cecil Field. The DEIS assesses five reasonable alternative
realignmenscenarios (ARSs) for the transfer of F/A-18 aircraft and personnel: ARS 1: Realignmei/Af118 fleetsquadrons
(132 aircraft) and the F/A- 18 FRS (48 aircraft) (180 total aircraft) to NAS Oceagii® Beach, Wginia; ARS 2: Realignment
of two F/A-18 fleet squadrons (24 aircraft) to Marine Corps Air Station (MCAS) Beaufort, South Carolina, and realignment of
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ninefleet squadrons and the FRS (156 total aircraft) to NAS Océdfa;3: Realignment of three F/A-18 fleet squadrons (36
aircraft)to MCAS Cherry Point, North Carolina, and realignment of eight fleet squadrons and the FRS (Bittatgito NAS
OceanaARS 4: Realignment of five F/A-18 fleet squadrons (60 airctaf)CAS Beaufort; and realignment of six fleet squad

rons and the FRS (120 total aircraft) to NAS Oceana; and ARS 5: Realignment of five F/A-18 fleet squadrons (60 aircraft) to
MCAS Cherry Point and realignment of six fleet squadrons and the FRS (120 total aircraft) to NAS Oceana.
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19980010214Naval Air Warfare CenterAircraft Div., Lakehurst, NJ USA
V-22 Aircraft Envir onmental Program
Kim, Cathy Naval Air Warfare CentetUSA; Second Aerospace Environmentetfinology Conference; Mat997, pp. 253-262;
In English; Also announced as 19980010184; No CopyrighdjlACASI; A02, Hardcopy; A06, Microfiche

SinceFebruary 1991, the Department of Defense (DoD) has required that weapon system acquisition programs incorporate
environmentatonsiderations into the development of the weapon system, includidgdigm, test, operation, maintenance and
disposalPrior to this date, DoB'policies were oriented towards operation of facilities and installation, with the focus on the pollu
tion control devices requireftr compliance, and the cleanup or restoration of problems created by past activities. Studies done
by the DoD and individual services, have resulted in the concltisadra major portion of the environmental problems experi
encedby the facilities andhstallations are a direct result of the weapon system being operated and maintained at these sites. Addi
tional environmental policy and regulations, e.g., Executive Orders, have further specified environmental requirements for
weaporsystem acquisition programs. The resulting problem was that there was no method established for implementing this envi
ronmentalpolicy into an already complicated, expensive, and time consuming acquisition proces22Idspfey Aircraft Pro
gram innovatively integrated the environmental requirements into the acquisition process. The Program established a
multi-disciplinaryteam to coordinate and implement environmental requirements. This team consists of program management
personnelenvironmental and materials engineers, legal counsel, and U.S. Marine Corps aircraft maintenance personnel. The team
developedan environmental strategy by analyzing the aircraft system and identifying specific technical and environmental issues.
The environmental team educated as many people within-22 atquisition team as possible, and worked closely witprithe
gram’sprime contractors - Bell HelicopteeXtron, Boeing Helicopters and Allison Engine Compadryough the dbrts of the
governmentnd the prime contractotthe \F22 program was able to establish and implementfactafe environmental program.
This program assures compliance with all environmental regulations and policies, but also provides a product that reduces the
operatingsupport and disposal cost of the aircraft and decreases potential risk to personnel and the environment by reducing the
useand generation of hazardous materials and wastes.
Author
V-22 Aircraft; Weapon Systems; Environment Effects; Hazardous Materials; Pollution Control; Environment Management;
Aircraft Design

19980010229Lockheed Martin actical Aircraft Systemd-ort Worth, TX USA
Lockheed Martin Tactical Aircraft Systems Impliments Computerized System to Monitor Véter Quality
Obert,Stephen V Lockheed MartiTactical Aircraft Systems, USA; Second Aerospace Environmeatdiriblogy Conference;
Mar. 1997, pp. 419-428; In English; Also announced as 19980010184; No Copyright;3ASI; A02, Hardcopy; A06, Micro
fiche

Theever increasing environmental regulations/requirements facing indusidesunicipalities over the last several years
have resulted in thesegamizations dedicating considerable resources to keep pace. Lockheed Efiitial Rircraft Systems
(LMTAS) is committed to meet and exceed the regulatory requirements. A fundamental element of a successful environmental
programis dependable, accurate and timely monitoring of the fasiliytfalls. Lockheed Martindctical Aircraft Systems oper
atesAir Force Plant No. 4, a government owned, contractor opefatdity. The facility is a conglomeration of buildings spread
over650 acres, bounded by Lakeokth to the north and Naval Air Station Forbkth, Joint Reserve Base to the east. The primary
activity is the design, fabrication, assembly and testing of tactical fighter aircraft. In support of the wategaliscimatoring
requirements, and in support of a proactive monitoring program, The Environmental Resources Management group(ERM) at
LMTAS saw a need to develop an automated water quality monitoring system. The original design concept was to: monitor water
quality parameters; notify LMTAS personnel in the event of an alarm condition; and perform various sampling requirements.
Radiofrequency communication is used to link the field sites to theeelbased control centek pilot test was initiated in March
of 1993, with system installation completed in may of 1993. The systsesigned to integrate basicallyf*ibfe-shelf” com
ponents. This allows proven, reliable components to be integrated at low cost and with minimal design and engineering effort.
Dueto the numerous requirements, designing and developing a water quality monitoring system versatile enough to meet present
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and future needs is challenging. An Integrated Remote Monitoring and Notification System (IRMNS) was designed. It is built
arounda Geomation, Inc. control system which provides the platform for various instrument interfaces. The Measurement and
ControlUnits (MCU?’s) are located at the field sites which accept and process nunretument outputs including 4-20 mA

andRS 232. Once programmetie MCU operates independently from thigcaef based Monitoring Station (NMS) for extended
periodsof time. System programming is performed at the monitoring station and information is downloaded to theTWEU’

NMS is PC based, utilizing manufacturers designed software. The network controller also activates a auto dialer unit, which can
autodial multiple lines and deliver multiple messages when triggered. Alarm conditions at a monitoring site will activate the noti
fication option. LMTAS has modified the network control station tying in a second PC which is usgatdananagement func

tions. The system is capable of hosting multiple $tBrough phone modems. Monitoring is accomplished with the use of multi
sensor probes. Upon implementation of the final project phase, IRMNS will be monitoring between 65 and 75 inputs (channels)
from the ten water dischge sites.

Author

EnvironmentManagement; Ater Quality; Remote Cortf; Aircraft Industry; Envionmental Monitoring; Computere€hniques

1998001024 2Sikorsky Aircraft Stratford, CT USA
Environmentally Friendly Cleaning Improvements for Overhaul Operations
Johnson, Peter H., Sikorsky Aircraft, USA; Melnick, Robert M., Sikorsky Aircraft, USA; Second Aerospace Environmental
TechnologyConference; Marl997,pp. 543-573; In English; Also announced as 19980010184; No Copyrigiit; BASI; A03,
Hardcopy;A06, Microfiche

The Sikorsky Aircraft Overhaul and Repair Center (O&R) is committed to providing a safe and healthy work environment
for all of its employees by upholding the highest safety and environmental standards. In recent years, a joint team from Manufac
turing Engineering, Manufacturing, Design Engineering, and Environmental Health and Safety has implememize af ini
tiatives that have resulted in dramatic environmental improvements &dtity. These dbrts have led to significant reductions
in hazardous waste and SARA reportable air emissions as well as providing emeageznvironmentally friendly working envi
ronment.This report summarizes the O&R process improvements associated with changes in part cleaning methogdogy
projectshave included: the elimination of perchlorethylene vapor degreasing through the introduction of wasiveerand a
hot oil / alkaline cleaning line; substitution of a high molecular weight alcohol for Freon in printed wiring board operatiens incor
poration of an ultrasonic bearing cleaning line using an alkaline cleaner as a replacement for a dip tank system containing hazard
ous materials: and development of an innovative combination flush/cleaning booth for gearbox housings and assemblies to
eliminate the use of 1-1-1 trichlorethane. Along with the environmental and health benefits gained through the introduction of
theseprojects, each has been shown to provide additional benetfits areas of cost savings, labor reduction, waste minimization,
andincreases in procesdiefency.
Author
Chemical Cleaning; Cleaners; Enginment Effects; Hazdous Véistes; Aicraft Maintenance; Ultrasonic Cleaning

19980010250Modern Bchnologies CorpCleveland, OH USA
Implementation of Delta Air Lines’ Envir onmental Management Information System (EMIS)
Balzer,Todd, Modern &chnologies Corp., USA; KinngRRobert W, Modern Echnologies Corp., USA; Crailylyles R., Delta
Air Lines, Inc., USA; Johnson, Terry, Delta Air Lines, Inc., USA; Second Aerospace Environmental Technology Conference;
Mar. 1997, pp. 631-641; In English; Also announced as 19980010184; No Copyright;@ASI; A03, Hardcopy; A06, Micro
fiche

In our changing business environment, Chemical Managdmeenimes the infrastructure and the corner stone of environ
mentalcompliance assurander the future of the aerospace industjth well planned, well defined system requirements, exten
sive data quality assurance and strong coordination, great benefits can be achieved through implementation of a Hazardous
ChemicalManagement Program in the aerospace indusit strict regulatory assurance and cofafve Material Safety Data
Sheet{MSDS) access, enhanced employee safety and operation cost benefits can be obtained. Delta Aird exgmelience
in moving to this goal is outlined in this papBtease remember that the steps that Delta Air Lines took to obtain these goals were
unigue to Delta Air Lines; howevdhe basic methods that were used to meet these objectives can be used by any company in
theaerospace industry
Author
Commecial Aircraft; Aircraft Maintenance; Envinment Management; Management Methods
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19980011520NASA Dryden Flight Research CentBdwards, CA USA
Atmospheric Considerations for Uninhabited Aerial \ehicle (UA/) Flight Test Planning
Teets,Edward H.Jr, Analytical Services and Materials, Inc., USA; Donohue, Casey J., Analytical Services and Materials, Inc.,
USA; Underwood, Ken, Aerolvbnment, Inc., USA; Bauedefrey E., NASA Dryden Flight Research CentdSA; Jan. 1998;
18p;In English; 36th; Aerospace Sciences Meeting and Exhibit, 12-15 Jan. 1998, ReitgA\Bponsored by American Inst.
of Aeronautics and Astronautics, USA
Contract(s)/Grant(s): FOP 242-33-02-00-23
Report No.(s): NASA/TM-98-206541; H-2220; NAS 1.15:206541; AIAA Paper 98-0748; No Copyright; Avail: CASI; A03,
Hardcopy;A01, Microfiche

Atmosphericconsiderations are a key element in support of uninhabited aerial vehidlg fllghAt testing. The local atmo
sphericenvironment (wind speed and direction, wind shiesnperature, precipitation, and turbulence) must be charactarided
understoodThe primary objective is to ensure safety of the vehicle, test range, and ground assets. The generalized atmospheric
behaviorfor any potentiaflight operations site is best described by combining the local seasonal climati@ibgypper atmo
spheric wind and temperature profiles, and hourly surface and low-level wind observations. This paper describes a continuous
forecast update process based on monitoring atmospheric turbulence with surface and low-level wind for the support of UAV
flights. Updates ensure the most currawmhilable data needed for mission planning. Each mission plan is developed so as not to
exceecbperation limits because of weather conditions. This palperdiscusses climatolagyeather forecasts, and day-of-flight
weathemonitoring for planning of uninhabited aerial vehicle missions.
Author
Pilotless Aicraft; Atmospheric @rbulence; Mission Planning; Climatology;eather Foecasting

19980011696Naval Research LalStennis Space CentédS USA
Digital Map Requirements Study in Support of Advanced Cockpit Moving Map DisplaysFinal Report
Lohrenz,Maura C., Naval Research Lab., USAeiichard, Michael E., Naval Research Lab., USA; Myrick, Stephanie A., Naval
Research Lab., USA;awiZuyle, Paul, California UnivUSA; Perniciaro, Ralph E., Planning Systems, Inc., USA; Gendron, Mar
lin L., Planning Systems, Inc., USA; Brown, Claralahe Univ, USA; Oct. 10, 1997; 74p; In English
Report No.(s): AD-A332745; NRL/FR/7441--96-9652; No Copyrightaih CASI; A04, Hardcopy; A01, Microfiche

This report documents the results of a digital map requirements ttatithe Naval Research Laboratory (NRL) performed
for the Tactical Aircraft Moving Map Capability @AMMAC) Integrated Programé&am (IPT) at NXAIR (PMA 209) in August
1995.The objective of the study was to establish the map data requirements for a new digital moving map system baing built
theF/A-18, A/-8B, AH-IW, UH-1N, \A22, and potentially other aircrafs. primary NA/AIR goal in specifying the new system
was to enhance situational awareness (SA) and aircrew mistotiveiness, without further burdening pilot task workloaw. T
ensure that the end-users’ explicit map needs were considered, NRL investigators elicited one-on-one aircrew evaluations of a
wide variety of map data types (both topographic and tactical) and map display parameters, including feattieatsitien,
color, symbology etc., to help define an optimum map design for cockpit displays. NRL presented these map variatierisss a
of 16 demonstrations (on a Silicon Graphics workstation) to 30 pilots and aircrew at the NavatfAire\enter in Pax River
MD.
DTIC
Digital Data; Maps; Cockpits; Display Devices; Pilot Performancerkgtations
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Includes life sciences (general); aerospace medicine; behavioral sciences; man/system technology and life support; and space biology.

19980010019Armstrong Lah.Wright-Patterson AFB, OH USA
The Effect of Menstrual Phase and Oral Contraceptives on Female Adaptation and Performance at High &inal Report
22 Dec. 1995 - 31 Marl997
Chelette, @mara, Armstrong Lab., USA; M&t997; 38p; In English
Contract(s)/Grant(s): MIPR-96MM6647
Report No.(s): AD-A33001; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
Females are now flying combat aircraftle Air Force. Questions of genderfeiences regarding adaptation and perfor
mancein the high-G environment (9G) must be studied scientificalhe Dynamic Environment Simulat@ three-axis centri
fuge with closed-loop flight simulation, provides the laboratory to investigate these issues. The eight women in this high-G
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performancestudy did not show cardiovascular adaptation to high-G, whereas the eight men d id. Both genders showed increased
leg calf compliance indicating possible chronic vasculéeets. No echocardiographic evidence of heart damage was found. The
womendemonstrated half the strength of the men, but displayed similar G tolerance and endurance. The women showed less oxy
gen desaturation of brain tissue than the men during high-G exposure. The women did not perform the sirtofaied@inbat
sortiequite as well as the men, though there was feztedf menstrual cycle on their ability to complete the mission. There was
alsono efect of high-G exposure on the length of the female monthly cycle, regardless of oral contraceptiveamese démon
stratedacceptable tolerance to and performance during simulated high-G aerial combat, without mefestruedexf idight

of their reduced muscular strength and cardiovascular adaptation as compared to men.

DTIC

Gravitational Effects; Feedback Comtr, Flight Simulation; Females; Fighter Airaft; Muscular Stength; Oxygen; Echocar
diography;Desaturation

19980011992General Accounting Gite, Washington, DC USA
Human Factors: FAA's Guidance and Oversight of Pilot Cew Resouce Management Taining Can Be Improved
Nov. 1997; 27p; In English
Report No.(s): AD-A332641; GAO/RCED-98-7; No Copyrightafl: CASI; A03, Hardcopy; A01, Microfiche

Airline travel is one of the safest modes of public transportation in the USA. The current level of airline safety has been
achievedjn part, because the airline industry and government regulatory agencies have implemented rigorous pilot training and
evaluationprograms. The major airlindgve training programs for pilots that focus on, among other things, maintaining flying
skills, qualifying to fly new types of aircraft, and acquiring skills in dealinln emegencies. BA’S original regulations for the
airlines’ general training programs-referred to in this report as part 121-spell out the number of hours ofémguiied in partic
ular areas, such as the tirmpent practicing emgency procedures. fekctive for 1996, BA instituted a requirement for CRM
training under part 121 that states the following: 'After March 19, 1998, no certificate holder AIRLINE may use a person as a
flight crewmemberand after March 19, 1999, no certificate holder may use a person as a flight attendant or aircraft dispatcher
unless that person has completed approved crew resource management or dispatcher resource management initial training, &
applicablewith that certificate holder or with another certificate haldekA believes that this training should improve flight
crews’ performance.
DTIC
Aircraft Safety; Airline Operations; Commercial Aircraft; Flight Crews; Human Factors Engineering; Pilot Training; Civil
Aviation
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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.

19980009804NERAC, Inc, Tolland, CT USA
Vector Processing and Pocessors. (Latest Citations fom the NTIS Bibliographic Database)
Apr. 1996; In English; Page count unavailable.
Report No.(s): PB96-866876; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning development and evaluation of high speed and high performance vector proc
essingand processorsopics include computer architecture, vector computers, vector algorithms, ®aroetechniques, and
Crayprocessors. Applications in high speed scientific computations, vectorization of nuclear codes, and aerodynamail flow
sisare discussed.
NTIS
AerodynamidcCharacteristics; Achitectue (Computers); Cray Computers; High Speed; Monte Carlo Methextpi/Piocessing
(Computers)

19980011006Transportation Safety Board of Cana@dtawa, Ontario Canada

Data Analysis With Advanced Graphics

Poole, Michael R., Transportation Safety Board of Canada, Canada; Recording Aircraft Accident Data Proceedings; 1997, pp.
13.1-13.7;In English; Also announceabs 19980010998; No Copyrightyail: Issuing Activity (The Royal Aeronautical Socigty
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4 Hamilton Place, London, W1V 0BQ, UK), Hardcopjicrofiche

The objective of this paper is to give the reader who is not familiar with the subject a general insight into how vital cockpit
voice and flight data informatiors protected from the ffcts of aircraft crashes. It discusses the requirements imposed by regula
tionsfor protection of cockpit voice and flight data recorders, the techniques employed to protect the recording medium from the
effectsof fire and crashes, and the methods used to demonstrate complianite wétulations. The paper describes the-tech
nigues used in general terms grdgcause the details of the methods that companies use to protect their recorgansl vhey
designsare often proprietary to the company and regarded as confidential.
Author
Aircraft Accidents; Flight Recders; Data Recalers; Piotection
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SOCIAL SCIENCES

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

19980010265Nebraska Uniy Omaha, NE USA
Aviation Education: Perceptions of Airport Consultants
Bowen,Brent, Editoy Nebraska Uniy USA; Journal of Air Tansportation \Wrld Wide; Nov 1997; \6lume 2, No. 1, pp. 64-80;
In English; Also announced as 19980010259; No CopyrighdjlACASI; A03, Hardcopy; A02, Microfiche

Thenecessity for advanced training in aviation has prompted a few universities to establish graduate pragiatios in
Althoughseveral masters aviation programs are now well established, they do not have a common core curriculum. This article
reportsthe findings of a study designed to learn more about the educational needs of one segment of the aviation industry - the
airportconsulting business. Airport consultants were first asked to evaluate the relevance of ctaneskmatn existing M
program. They were then asked to evaluate sixteen fields of academic study in terms of importance in preparing entry-level
employeedor a career in airport consulting
Author
Aircraft Industry; Airports; Education; Personnel; Occupation; Comreer

19980010266Bowling Green State UnivOH USA
Curriculum Design Issues in Developing a Doctor of Philosophy Bgram in Aeronology
JohnsonJefrey A., Editor Bowling Green State UnivUSA; Journal of Air Tansportation \Wrld Wide; Nov 1997; \6lume 2,
No. 1, pp. 81-92; In English; Also announced as 19980010259; No Copyrigtik; BASI; A03, Hardcopy; A02, Microfiche

A Ph.D. degree program the non-engineering aeronautical/aerospace sciences (aeronology) will likely be required in the
nearfuture to meet the increasing demands for qualified facadiyinistrators, and industry representatives within the aviation/
aerospacéeld. Since there iso known Ph.D. degree program dedicated exclusively to a non-engineering aeronautical/aerospace
sciencediscipline worldwide, a study was conducted to design and propose a Ph.D. curriculum model based upon two curriculum
modelsa research/practitioner model and a practitioner modslinfey questionnaire was sent to 105 U.S. Universitgtion
Association(UAA) institutional members to solicit their professional expertise. The study found that support fof gssctwvo
curriculummodels was approximately equal although overall support for both models was not overwhelmindipwig\ver
amajority of the respondents did support several curriculum design attributes in developing a new Ph.D program. These attributes
includeda computer science requirement, an oral communication requirement, a core program requirement, and a global educa
tion awareness requirement.
Author
Aerospace Engineering; Aenautics; Education; Aaraft Industry; Universities

19980010527Logistics Management InsMcLean, VA USA
Using Sorties vs. Flying Hours to Pedict Aircraft Spares Demand Final Report
Sherbrooke, Craig C., Logistics Management Inst., USA; 2¢87; 103p; In English
Contract(s)/Grant(s): DASW01-95-C-0019
Report No.(s): AD-A331910; LMI-AF501LN1; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche
In Operation Desert Shield/Desert Storm, while tactical aircraft flew much longer sorties than planned, the demand for aircraft
sparewas substantially less than expected. The war plans were based on the standard assumption that spargeaeorand is
tionalto flying hours. Since wartime demand is predicted from peacetime data, and the peacetime training missions are mostly
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shortsorties, it is critical to know whether spares demand is driven by the number of sorties, by flying hours, or by some combina
tion. The U.S. Air Force hasow accepted the results of our analysis, which show that demand is much more closely related to
thenumber of sorties than it is to the number of flying hours.r&¢ommended that the Air Force use a slope of about 10 percent,
meaningthat for each additional hour of sortie length after the initial ,jaemands increase 10 percent. The data comprise over
700,000sorties for 24 major aircraft types. The analysis controlled for a number of explanatory variables, including deferred main
tenancemission type, and location, as well as sortie length.

DTIC

Aircraft Maintenance; Agraft Equipment; SparParts

19980010772Boeing Commercial Airplane Cdoeing Materials &chnology Seattle, K USA
National Educators’ Workshop 1997 Peview
Smith, Brian, Boeing Commercial Airplane C&JSA; Standard Experiments in Engineering Materials Scienceegtthdlogy;
Jul. 1997, pp. 371-405; In English; Also announced as 19980010742; No Copyright;@ASI; A03, Hardcopy; A04, Micro
fiche
The overview of this presentation includes: A brief background on Boeing; An overview of the share materials and process
focusareas; and share and collect inputs for 1997 plenary sessions and workshops.
Derived from text
Education; Aicraft Industry
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