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The NASA STI Program Office ... in Profile

Sinceits founding,NASA has been dedicated to the advancement of aeronautics
and space science. The NASA Scientific and Technical Information (STI)

ProgramOffice plays a key part in helpifdASA maintain this important role.

The NASA STI Program Office is operated by Langley Research Center, the
lead center for NASA's scientific and technical information.

The NASA STI Program Gice provides access to the NASA STl Database, the
largestcollection of aeronautical and space sciencei®ife world. The Pro
gram Office is also NASAs institutional mechanism for disseminating the
results of its research and development activities.

Specializedservices that help round out t8&1 Program Ofce’s diverse der-
ingsinclude creating custom thesauri, building customized databagasjor
ing and publishing research results ... even providing videos.
For more information about the NASA STI Program Office, you can:
E-mail your question via thiternet to help@sti.nasa.gov
Fax your question to the NASA Access Help Desk at (301) 621-0134
Phonethe NASA Access Help Desk at (301) 621-0390
Write to: NASA Access Help Desk

NASA Center for AeroSpace Information

800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

This publication was prepared by the NASA Center for AeroSpace Information,
800 Elkridge Landing Road, Linthicum Heights, MD 21090-2934




Introduction

Thisissue ofAemonautical Engineering, A Continuing Bibliography wittdexegNASA SP-7037)
lists reports, articles, and other documents recently announced in the NASA STI Database.

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

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

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

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



SCAN Goes Electronic!

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

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

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

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

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

FREE ! ftp.sti.nasa.gov

gopher.sti.nasa.gov

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

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

Subscribe <desired list> <Your name>

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

Fax: (301) 621-0134

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

Looking just for Aerospace Medicine and Biologgports?

Although hard copy distribution has been discontinued,

you can still receive these vital announcements through /Vehl

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

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



Table of Contents

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

01 Aeronautics 1

02 Aerodynamics 2

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

03 Air Transportation and Safety 14
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 21
Includes aircraft simulation technology.

06  Aircraft Instrumentation 24
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 25

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 27
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 29

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 30
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 31
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

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

14  Life Sciences 34
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 35
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 35
Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

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

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

19 General N.A.

Indexes

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

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



Document Availability

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

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

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

Eligibility and Registration for NASA STI Products and Services

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

E-mail:  help@sti.nasa.gov

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

NASA Center for AeroSpace Information
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

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL

Walter Royal Davis Library

CB 3912, Reference Dept.

Chapel Hill, NC 27514-8890

(919) 962-1151 Fax: (919) 962—-4451

NORTH DAKOTA

NORTH DAKOTA STATE UNIV. LIB.
Documents

P.O. Box 5599

Fargo, ND 58105-5599

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

UNIV. OF NORTH DAKOTA

Chester Fritz Library

University Station

P.O. Box 9000 — Centennial and
University Avenue

Grand Forks, ND 58202-9000

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

OHIO

STATE LIBRARY OF OHIO
Documents Dept.

65 South Front Street

Columbus, OH 43215-4163

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

OKLAHOMA

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

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

Fax: (405) 525-7804
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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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19970014005Air Force Ofice of Scientific Research, Bolling AEBVashington, DC USA

Theoretical Aerodynamics Final Report 1 Nov 1992 - 31 Oct. 1995

Cole, Julian D., Air Force @ite of Scientific Research, Bolling AFB, USA; Jan. 10, 1996; 8p; In English

Contract(s)/Grant(s): F49620-93-1-0022; AF Proj. 2304

Report No.(s): AD-A310010; AF-AFOSR-TR-0275-96; No Copyrightaik CASI; A02, Hardcopy; A01, Microfiche
Mathematicabnd computationatudies have been carried out on problems on theoretical aerodynamics. Shock free bodies

andoptimum critical airfoils have been considered in transonic theptimum three-dimensional lifting wings in hypersonic

theory.Stability and transition of boundary layers has been analyzed according to triple decklthed@gnjamin-Davis-Acrivos

equationhas been derived and it has been shown how solitons can lead to chaotic motion.

DTIC

Aerodynamics; Applications of Mathematics; Boundary Layer Transition; Boundary Layer Stability; Computational Fluid

Dynamics;Shock \&ves

19970014330Defence Science an@dhnology Oganisation Salisbury Australia
Artificial Intelligence Applications in Air craft Systems Topical Report
Goss,Simon, Aeronautical Research Labs., Australia; MytGxgeme, Aeronautical Research Labs., Australia; Feb. 1996; 66p;
In English
ReportNo.(s): AD-A311545; DSTO-RR-0071; DODA-AR-008-337; No CopyrightyAil: CASI; A04, Hardcopy; A01, Micro
fiche

Air Operations Divisiorat the DS Aeronautical and Maritime Research Laboratory is developing a capability in the use
of Artificial Intelligence (Al), including knowledge based systems technglaggpplications related to the operation and support
of aircraft systems. A survey of the work program of Air Operations Division was undertaken to identify opportderges of
by advanced computing techniques for the solution of existing research problems. This document describes the findings of the
survey Some of the research opportunities identified have been pursued, and a brief description of progress is provided.
DTIC
Military Aircraft; Artificial Intelligence; Knowledge Based Systenes;tinology Utilization

19970015384Stanford Uniy, Dept. of Aeronautics and Astronauti&anford, CA USA
The Reseach and Training Activities for the Joint Institute for Aer onautics and Acoustics1 Oct. 1996 - 30 Sep. 1997
Cantwell, Brian, Stanford UnivUSA; Sep. 1996; 50p; In English
Contract(s)/Grant(s): NCC2-55
ReportNo.(s): NASA-CR-203808; NAS 1.26:203808; AERO-97-04; No Copyrigh&ilACASI; A03, Hardcopy; A01, Micro
fiche
This proposal requests continued support for the program of activities to be undertaken by the Ames-Stanford Joint Institute
for Aeronautics and Acoustics during the one-year period October 1, 1996 to September 30, 1997. The ethyagigiam
is on training and research in experimental and computational methods with application to aerodynamics, acoustics and the impor
tantinteractions between them. The program comprises activities in active flow contga HEa@dy Simulation ot noise, flap
aerodynamicand acoustics, high lift modeling studies and luminescent paint applications. During the ppmpmskthere will
bea continued emphasis on the interaction between NASA Ames, Stanford University and Ipdustryarly in connection
with the noise and high lift activities. The program will be conducted withige¢heral framework of the Memorandum of Under



standing(1976) establishing the Institute, as updated in 1993. As outtirthe agreement, the purposes of the institute include
thefollowing: to conduct basic and applied research. to promote joint endeavors between Center scientists and those in the aca
demiccommunity D provide training to graduate students in specialized areas of aeronautics and acoustics through participation
in the research programs of the Institute pfovide opportunities for Post-Doctoral Fellows to collaborate in research programs

of the Institute. to disseminate information about important aeronautical topics and to enable scientists and engineers of the Center
to stay abreast of new advances through symposia, seminars and publications.

Author

Contmol Simulation; Jet Atraft Noise; Education; Aeacoustics
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AERODYNAMICS

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

19970013785Lehigh Univ, Bethlehem, R USA
Interactions of a Quasi-Two-Dimensional \brtex with a Stationary and Oscillating Leading-Edge
Jeferies, Rhett Wliams, Lehigh Univ, USA; Jul. 1996; 184p; In English
Report No.(s): AD-A31871; No Copyright; Rail: CASI; A09, Hardcopy; A02, Microfiche

Interactionof a quasi-two-dimensional vortex with a stationary and oscillating leading-edge were examined using a scan
ning laser version of high-image-density Particle Imagdmetry (PIV). The incident vortex street was generated by sinusoidal
oscillationof an airfoil located upstream of the leading-edge. The reduced frequency of vortex convection and the oscillation of
the leading-edge were equal, allowing the phase shift between them to bendepehdentlyAt the lower of two Reynolds
numbers, a well resolved time sequence of the interactions was obtained. PIV images prdivedetizmtitative description
of the edge interaction, employing instantaneous vorticity distributions and streamline patterns to reveal new topological features.
Theseinclude the approach, deformation and splitting of an incident clockwise vortex, and the generation of tip and surface vor
ticeson the lower surface of the stationary leading-edge.
DTIC
Leading Edges; Frquencies; Wo Dimensional Models;dvticity; Oscillations

19970014096Advisory Group for Aerospace Research and Developrentilly-SurSeine, France
The Characterisation and Modification of Wakes from Lifting V ehicles in Fluids La Caracterisation et la Modification des
SillagesCrees dans les Fluides par deshicules Portant
The Characterisation and Modification ofakés from Lifting \hicles in Fluids; Nav1996; 415p; In English; In French; Fluid
DynamicsPanel, 20-23 May 1996 dndheim, Norway; Also announced B3970014097 through 19970014132; Original-con
tainscolor illustrations
Report No.(s): AGARD-CP-584; ISBN-92-836-0034-7; Copyriglativ®d; Avail: CASI; A18, Hardcopy; A04, Microfiche

Papers presented during the eight sessions addressed the following subjects: vortex wakes, air traffic control procedures,
structureof a transport aircraft, the interaction between an injected vortex and a rolling up vortex sheet, three-dimensional turbu
lencemodels, and simulations of aircraft in vortex wakes.
Derived from text
\ortices; Vkes; Thee Dimensional Models

19970014097Technische Hogeschqdbept. of Aerospace Engineerirgelft, Netherlands
Vortex Wakes in Aelodynamics
Hoeijmakers, H. W. M., Technische Hogeschool, Netherlands; The Characterisation and Modification of Wakes from Lifting
Vehiclesin Fluids; Nov 1996; 12p; In English; Alsannounced as 19970014096; Copyriglaiwd; Avail: CASI; A03, Hard
copy; A04, Microfiche

A survey is presented of the physics of vortex wakes as occur in the flow about aircraft configuratiengpfidsss is on
fundamentahspects of the flowand on the assessment of the mathematical models that can be used for numerically simulating
vortexwakes.
Author
Wakes; ¥rtices; Flow Characteristics; Flow Geometry; Flow Measment; Flow Jsualization



19970014098Boeing Commercial Airplane CdSeattle, VK USA
Wake \ortices’ Effects and the Need for Pompt Action: A US View
Mack, Gerald R., Boeing Commercial Airplane Co., USA; The Characterisation and ModificaticakeEWom LiftingVehicles
in Fluids; Nov 1996; 6p; In English; Also announced as 19970014096; Copyrigived] Avail: CASI; A02, HardcopyA04,
Microfiche

The growth of commercial aviation hataced such demand on the airficaystem that many major U.S. airports are capac
ity limited and are experiencing significant traffic delays. These delays inconvenience passengers, cost the aviation industry
hundred=f millions of dollars each yeaand limit further growth of tréit. The existing wake turbulence separation distances
represent a major challenge in ameliorating this congestion. to facilitate the introduction of the airplanes now categorized as
'heavy,’ U.S.manufacturers worked with the Federalagion Administration (BA) to conduct flight-test evaluations of the haz
ardsof wake turbulence. These tests underscored, among other things, the necessity of three-dimensional flight path control. In
light of the flight test findings, thedA s efort focused on three areas: aircraft categoriegradfic control (ATC) procedures,
andpiloting procedures.
Author
Turbulence; drtices; Wakes; Vdrning Systems; Airline Operations; Hadar

19970014101Florida Atlantic Univ, Boca Raton, FL USA
The Interaction between an Injected drtex and a Rolling Up \brtex Sheet
Dhanak M. R., Florida Atlantic Uniy USA; Mshwanthan, K. S., Florida Atlantic UnjWJSA; The Characterisation and Modifi
cationof Wakes from Lifting \hicles in Fluids; Nav1996; 6p; In English; Also announced as 19970014096
Contract(s)/Grant(s): NSF BCS-92847; Copyright Vilived; Asail: CASI; A02, Hardcopy; A04, Microfiche

Theinteraction between tweymmetrically located finite Rankine vortices and an elliptically loaded vortex sheet is examined
in the Treffetz plane for a range of flow parameters. The Rankine vortices, which are placed over the sheet, have vorticity of oppo
site sign to that of the adjacent section of the sheet. Tifybe considered to represent, in theff€tz plane, vortices 'injected’
into the flow from an upstream location. It is shown that there are in general three types of interactions which signiéently af
the rolling up process. Accordingly, an interaction can result in straightforward merging, formation of subsidiary structures or
considerable inboard displacement of the rolling up tip vortex. In the last case, the process should help to enhance the onset o
the Crow instability considerably
Author
Flow Characteristics; brtex Sheets;drtices

19970014102University Coll, Aerospace Research Un@alway Ireland
Flowfield Prediction of Three-Dimensional Wihg Trailing V ortices using Advanced Trbulence Models
Eaton,J. A., University Coll., Ireland; OFlahertyl. P, University Coll., Ireland; The Characterisation and Modification ak&¢
from Lifting Vehicles in Fluids; Nav1996; 8p; In English; Also announced as 19970014096; Copyrigived Avail: CASI;
A02, Hardcopy; A04, Microfiche

Thefeasibility of employing a general-purpose Nax#tokes code, in conjunction with a reynolds stress transport turbulence
model,for predicting wake vortex flow fields is investigategidrtest cases are considered, each employing tferefift turbu
lencemodels, a kappa-epsilon model, which is isotropic, and an anisotrofécedifal Reynolds stress model. First the flow field
around a low aspect ratio wing in a wind tunnel is computed to assess the influence of the surface and velocity distributions in
thewake, particularly the streamwise component, are compared with measurements. Althopigls theed are suboptimal, pre
dictions indicate a qualitative improvement for the anisotropic model, in particular where the swirl component of the flow is
greatersuch as in the vortex core. Next, wind tunnel data are used as a starting point for an axisymmetric model of a free vortex
with axial flow. These computations allow thdeafts of choice of turbulence model on #wgng and decay of a vortex in the far
field to be observed. The kappa-epsilon model predicts a rapid growth of the vortex, whereésrémdiaifReynolds stress model
resultsin a more realistic, almost uniform evolution of the core radius.
Author
K-EpsilonTurbulence Model; NavieStoke€Equation; Low Aspect Ratioillgs; Axial Flow; Reynolds Siss; Stess Analysis;
TurbulenceEffects; ¥rtices; Wakes



19970014103Nielsen Engineering and Research,,IMountain \few, CA USA
An Unsteady \brtex Wake Model for Maneuvering \ehicles
Mendenhall, M. R., Nielsen Engineering and Research, Inc., USA; Perkins, S. C., Jr., Nielsen Engineering and Research, Inc.,
USA; Nov. 1996; 12p; In English; Also announced as 19970014096; Copyright Waived; Avail: CASI; A03, Hardcopy; A04,
Microfiche

A preliminary-design and analysis capability applicable to vehicles in unsteady maneuvers involving ntinieepen
dentflow conditions is described. The approach is a direct coupling of fluid dynamics and flight mechanics for use in the flight
regimes where the flow phenomena are dominated by vorticity and separation associated with high angles of attack and rapid
motions.The modularized computer algorithm is based on mathematical flow models, supplemented by empirical information
where necessarwhich accurately represent the physics of complex flows. This physics-based method is applicable to generic
configurationsand it is not dependent on specific empirical information, and it is economical to use. The resulting method can
beused as a prediction capability for specified vehicle motions or flow conditions, or it can be coupled with a six-degree-of free
domequation-of-motion solver to predict flight trajectories and transient performance characteristics.
Author
TurbulenceModels; Fluid Dynamics; Equations of Motion; Degs of Feedom; Angle of Attackp¥tices; Vikes; Fluid Flow

19970014104Cambridge Uniy Engineering DeptCambridge, UK
Experimental Assessment of the Extended Betz Method for &te Vortex Prediction
GrahamW. R., Cambridge Uniy UK; Nov. 1996; 12p; In English; Also announced as 19970014096; CopyrigiheW/ Avail:
CASI; A03, Hardcopy; A04, Microfiche

The extended Betz method, whereby wake vortex velocity predictions are obtained from a given wing lift distribution, is
assesselly comparison with experimental results for wake cross-flow velocities behind a wing model with flaps. The required
lift distributions are found from overall lift data and a lifting-line calculation, and the comparison is made for both clean and high-
lift fundamental Betz assumption ofesftively two-dimensional, inviscid flow in the wake is well supported, but that a proposed
approximatenvariant, the second moment of vortigiiy not conserved. In spite of this, the theoretical predictions for the single
vortexshed by each half of the clean wing are fotmde accurate. Howevehe multiple vortices arising from the wing in high-
lift configuration are not as well predicted, and in this case the usefulness of the method seems to be restricted to providing esti
matesof the number of vortices, and their overall circulations.
Author
Wakes; Vrtices; Pedictions; o Dimensional Flow; Inviscid Flow; ©ss Flow; Aendynamic Configurations

19970014105Defence Research Agendlectronics SectpMalvern, UK
Structure, Trajectory and Strength of B747 Aircraft Wake \Vortices Measued by Laser
VaughanJ. M., Defence Research AgentiK; Brown, D. W, Defence Research AgentyK; Constant, G., Defence Research
Agency,UK; Eacock, J. R., Defence Research Agekll; Foord, R., Defence Research AgerdiK; The Characterisation and
Modification of Wakes from LiftingVehicles in Fluids; Nav1996; 10p; In English; Also announced as 19970014096; Original
containscolor illustrations; Copyright Alved; Avail: CASI; A02, Hardcopy; A04, Microfiche

Wakevortices of aircraft landing at Heathrow have been measured with a coherent lasémalgiais of the vortex velocity
profilesfrom B747 aircraft shows a series of symmetrical dip or inversions on approach to the central core. Such inversion are
not predicted theoretically and contrast with the uniformly increasing velocity profiles obdeywedther aircraft. brtex trajee
tories may also be reconstructed; in one case a B747 vortex, after initial descent, returned to the glideslope with undiminished
strengthover a minute later
Author
Wakes; Vrtices; Aircraft Wakes; ¥élocity Distribution

19970014106Federal Aviation AdministratigrCambridge, MA USA
Wake Vortex Decay Near the Gound under Conditions of Stiong Stratification and Wind Shear
Rudis, R. B Federal Aviation Administratio)SA; Burnham, D. C., Scientific and Engineering Solutions, Inc., USA; Janota,
P., System Resources Corp., USA; N&996; 10p; In English; Also announced as 19970014096; Copyrigihed/ Avail: CASI;
A02, Hardcopy; A04, Microfiche
Usingthe tower fly-by method, decay measurements were made on wake vortices generated by B-727, B-757 and B-767 air
craft. In addition to &60-meter instrumented towdwo remote sensing systems were deployed: (1) Laser Dogltagivieter
(LDV) (high resolution vortex profiles at ranges of 40-200 meters) and (2) Monostatic Acarggic Sensing System (W&AS)
(lower resolution profiles up to 500 meters beyond the tower locatigpjcdl early morning meteorology during the test period



consistedf stratified drainage flows. Because of gegsistent crosswind, the MA&S gave the most complete vortex decay infor
mation.Meteorological conditions were measured by instruments on the tower and on a tethersonde. The analysis loeked for sta
tistical relationships between vortex lifetime and several meteorological parameters, treated independently. Due to the
meteorologicatonditions of stratificatiorlpw turbulence and wind shedine upwind vortex lasted longer than the downwind
vortex;the circulation remained above 140 m(exp )2/s for up to 125, 150 and 170 seconds for the B-727, B-757 and B-767, respec
tively. However in every case, the crosswind was strong enough to sweep both wake vortices away from the generating location;
in some cases the vortices traveled more than 500 meters latithAlbugh these durations are much longer than the normally
observedortex lifetimes, they are related, according to the analysis, to strong crosswind shear coupled with low turbulence levels.
While this long vortexmigration at the observed strength levels might represent a potential vortex encounter hazard for operations
on a downwind parallel runwathe drainage flow conditions which led to this unusual vortex behavior would be unlikely to occur
atmost airports.

Author

Wakes; Vrtices; Parallel Flow; Vihd Shear; Whd Direction; Runway Conditions; Hazis

19970014107Boeing Commercial Airplane CdSeattle, VK USA
Wake Turbulence Training and Regulation: An Industry Team Approach
Carbaugh, David C., Boeing Commercial Airplane Co., UB#tsythe, WDouglas, Boeing Commercial Airplane Co., USA,
Nov. 1996; 6p; In English; Also announced as 19970014096; Copyrigived/ Avail: CASI; A02, Hardcopy; A04, Microfiche

This paper describes the development and content of the industry endorsed Wake Turbulence Training Aid and industry’s
inputto regulators regarding wake turbulendem$. The Viike Turbulence TainingAid is a safety document aimed at both pilots
andair trafic controllers. The aid consists of a manual with pull out sections for easy use and a video of about 25 minutes in length.
Thereason for developing the aid is discussed. Increaséid,traixed trafic, accidents and incidents, ASRS reports, and calls
for action all culminated in needing training to step up to the need for more awareness and education for pilots and controllers.
Whowas involved in the development of the aid is discussed to highlight its international scope, as well as the time progression
towardscompletion. The content of the aid is then discussed in detail. Liawstlgforts of the industry team to make specific inputs
to the FAA regarding eforts to reduce wake turbulence encounters and to improve safety is presented.
Author
Air Traffic Contmwollers (Personnel); Education; &es; Tirbulence

19970014108Federal Aviation AdministratigriVolpe National Tansportation Systems Cent€ambridge, MA USA
Ground-Based Anemometer Meastements of Wake \ortices from Landing Air craft at Airports
Abramson, S., Federaliation Administration, USA; Burnham, D. C., Scientific and Engineering Solutions, Inc., USA; Nov
1996; 8p; In English; Also announced as 19970014096; Copyrigived Asail: CASI; A02, Hardcopy; A04, Microfiche

In 1994 an array of two-axis propeller anemometers was installed at 10-meter height under the approach to Runway 31 R
at Kennedy Airport. Since the aircraft are typically 50 meters above the ground at the test location, the wake vortices rapidly
descendoward the ground where they are readily detected and measured by the anemometers. In 1995 a similar installation was
madeon Runway 27 at the Memphigrport. The ultimate goal of this study is to better understand when wake vortices remain
in the flight path of followingaircraft. The data collection system operates automatically and hence provides wake vortex data
underall weather conditions and at all times of day and night with minimal cost. Real-time remote display of the vortex locations
wasimplemented. The anemometers are augmentedaddhional weather sensors to provide meteorological data with greater
detailthan the standard surface weather observations. New processimggs for the anemometer data were developed te deter
minevortex height and strength in addition to the lateral position that was traditionally obtained from ground-based anemometers.
Theanemometer array is particularly appropriate for studying the interaction of wake vortices with the ground. It readily detects
the secondary vortices detached from the boundary layer lyflilnence of the primary wake vortices; these secondary vortices
producethe well known vortex bouncing. Such secondary vortices have not been seen by any other sensing system.
Author
Anemometer3jakes; Vdrtices; Aircraft Landing; Vihd \&locity Measuement; Flow Measement; Flight Paths; Data Acquisi
tion

19970014110Technische Hogeschgdlow Speed Aerodynamics Lalelft, Netherlands

Experimental Analysis of the Vortex Wake Structure behind a Popeller-Wing Configuration

Veldhuis,L. L. M., Technische Hogeschool, Netherlands; Rentema, .[E.\Wechnische Hogeschool, Netherlands; Nk896;
18p;In English; Also announced as 19970014096; Copyrighiv®d; Avail: CASI; A03, Hardcopy; A04, Microfiche



A flow field survey was performed with a 5-hole pressure probe at 1 chord length behind a propeller-wing configuration
revealing important qualitative and quantitative information on the propeller dominated interactive flow field. The model, that
consistof a low aspect ratio semi-span wing model combined with a 4 bladed tractor proyssiéested ageveral low subsonic
flow conditions in the Delft University Low SpeediMitunnel. The distribution of total pressure and axial vorticity shesides
thewell-known spiral tip vortex, a strordgformation of the slipstream structure. The deformation of the vortex wake is strongly
relatedto the spanwise lift distribution of the propeller/wing configuration whigght be used as a starting point for prediction
of vortex formation and decalt also determines the magnitude of the overall induced drag and the deformation process therefore
hasimplications for the proper modelling of slipstreams used within theoretical prediction codes for the analysis of airplane per
formance. to obtain quantitative information from the field data the theory of Betz and Maskell was applied to determine the lift,
the profile drag and the induced drag for both the model with and without running propeller. Comparison of these results with
externalbalance measurements shows a good agreement. The lift distributions which were compared with surface pressure mea
surementsevealthat a considerable amount of swirl is left in the slipstream after passage of the wing; an important observation
for future optimisation of propellering configurations. In general the flow field survey with traversing 5 hole probe appears to
be a powerful technique to better understand propeller/wing interactive flows.

Author
\ortices; Flow Distribution; Low Aspect Ratioivgs; Wings; \idkes; Subsonic Flow; Slipsitms; Popellers

19970014111Deutsche Forschungsanstalt fuer Luft- und Raumfaist. of Design AerodynamicBrunswick, Germany
Flowfield of A Wing Embedded in the Wake of A Bursted \ortex
Longo,J. M. A., Deutsch&orschungsanstalt fuer Luft- und Raumfahrt, Germany; Orlowski, M., Deutsche Forschungsanstalt fuer
Luft- und Raumfahrt, Germany; Strohmey@r, Deutsche Forschungsanstalt fuer Luftd Raumfahrt, Germany; Noi996;
8p; In English; Also announced as 19970014096; Copyrighivétl; Avail: CASI; A02, Hardcopy; A04, Microfiche
In the present paper the flowfield around a delta wing partially embeddee Wwake of a bursted vortex is numerically stud
ied at M(sub infinity)= 0.4. The simulation is carried out solving the Euler equations on two structured grids of about 2.3 million
pointsand 300000 points respectiveue to the lack of experimental results, special emphasis is o @amalysis of the ffct
of grid fineness on the wake-flohe present investigation indicates that the spiraling flow of a vodetinues after breakdown
with a swirl velocity comparable to that of a non-bursted vortex geneaitedier angles of attack and hence interfererfestsf
comingfrom its wake persist long downstream.
Author
Angle of Attack; Delta Wgs; \ortices; Wakes; Flow Distribution

19970014112Boeing Commercial Airplane Cdeattle, VK USA
Stability of Multiple T railing-V ortex Pairs
Crouch,J. D., Boeing Commercial Airplane Co., USA; N@896; 8p; In English; Also announced as 19970014096; Copyright
Waived;Avail: CASI; A02, Hardcopy; A04, Microfiche

The stability of two vortexpairs is analyzed as a model for the vortex system generated by an aircraft in flaps-down eonfigura
tion. The co-rotating vortices on the starboard and port sides tumble about one antitbgpaspagate downward. This results
in a time-periodic basic state. The instabilities are periodic along the axes of the vortices with wavelengths tacarmapgared
to the size of the vortex coreBhe results show symmetric instabilities that are linked to the long-wavelength Crow instability
In addition, new symmetric and antisymmetric instabilities are observed at shorter wavelengths. These instabilities have growth
rates 60-100% greater than the Crow instabilitye system of two vortex pairs also exhibits transient growth which can lead to
growthfactors of 5 or 10 in one fourth of the time required for the same growth due to instability
Author
Aircraft Wakes; Vrtices; Blade-drtex Interaction; Trbulent Mixing; Tirbulent Flow; \drtex Generators

19970014113NASA Ames Research Centdfoffett Field, CA USA
Initiation of the Cr ow Instability by Atmospheric Turbulence
Spalart, P. R., Boeing Commercial Airplane Co., USA; Wray, A. A., NASA Ames Research Center, USA; Nov. 1996; 8p; In
English;Also announced as 19970014096; Copyrighiwad; Avail: CASI; A02, Hardcopy; A04, Microfiche
Theinteraction between vortgairs and well developed isotropic turbulence is studied by Direct Numerical Simulation. It
is a model of the &&ct of natural environmental disturbances on airplaakes. The nondimensional turbulence intensity eta is
in the range (0 .02, 0.5), typical of airplanes. The most amplified wavelength of the Crow instability is placed within the inertial
rangeof the turbulence, which is typical in the atmosphere and fits the theoretical settomglmich and Crow & Bate. The vortic
ity peaks in cross-flow planes are tracked to reveal the deformation of the vortices. In agreement with visual observations, the



Crow instability dominates in weak turbulence, whereas chaotic deformations are seen in stronger turbulence. The average wave
lengthis about 27% shorter than the most amplified one. The beginning of destruction is identified with ¢harfigsts in the
connectivity of the lines; identifyinthe end of destruction is more elusive. The wake lifespans overlap those from flight tests,
laboratorytests, and the theory of Crow & Bate. Howeweistrong turbulence, theory and simulation both predict shawvarage

lifespans than the tests do. The scatter in lifespans is almost as large in simulations as in flight tests; thus, the intermittency of
turbulenceappears to explain the scatter even without any otHeralifces in conditions. &\tonclude that the predictability of
wakedestruction by this mechanism is very poor

Author

Atmospheric Uirbulence; Vikes; drtices

199700141140ffice National d’'Etudes et de Recherches AerospafiR@ss, France
Direct Numeric Simulation of Sinusoidal Instability Simulation Numerique Directe de’instabilite Sinusoidale
Sipp,D., Office National d’Etudes et de Recherches Aerospatiales, France; Jacquiffice. Nafional d’Etudes et de Recherches
Aerospatiales, France; Sagaut, P., Office National d’Etudes et de Recherches Aerospatiales, France; The Characterisation an
Modification of Wakes from Lifting \éhicles in Fluids; Nav1996; 10p; In French; Also announced as 19970014096; Copyright
Waived;Avail: CASI; A02, Hardcopy; A04, Microfiche

Theresults of sinusoidal instability which were developed in a vorjatd composed of two turbulent vapor trails are pre
sentedThe results are consistent with the theories of linear instability developed by Tmsifects of the density of the airflow
thelimiting conditions, and the shape of the initial perturbation on the quality of the solution are studied.
Author
Numerical Flow Yéualization; Contrails

19970014115Karlsruhe Uniy Inst. fur Stromungslehre und StromungsmaschiGemmany
Stability Theory for Two Wingtip Vortices Behind Cruising Aircraft
Ehret, Thorsten, Karlsruhe UnivGermany; Nov1996; 10p; In English; Alsannounced as 19970014096; Copyriglaiw&d;
Avail: CASI; A02, Hardcopy; A04, Microfiche

To perform a stability analysis on an interesting flow field, an undisturbed quasi steadyebasiy profile of the concerned
flow field must be provided. In case of wake vortices behind cruising aircraft, the velocity distribution within the vortices has to
be evaluated as a function of the height coordinate z and the spanwise coorditteeg-dimensional vortex filament method
was used to calculate the velocity field of the wake flow, because it is an efficient tool for flows consisting of large regions of
vorticity. Vortex filament methodsimulate such a flow field by discretizing the regions behind the aircraft wing which contain
vorticity, and tracking this discretization in a Lagrangian reference frame. The velocity field behind the aircraft is determined kine
matically from the given vorticity field and computed by an application of the Biot-Savartaallperturbationsre then super
imposedon the given quasi steady base flow and this sutreis substituted into the governing equations. After a linearization
processtwo fourth order perturbation dérential equations are found. They give rise to an eigenvalue problem with a complex
eigenvalues and eigenfunctions for the amplitudes of the disturbances.
Author
Aircraft Wakes; Stability @sts; Flight €sts; Base Flow

19970014120National Aerospace LabMarknesse, Netherlands
Flow Field Survey in Trailing Vortex System Behind a Civil Aircraft Model at High Lift
deBruin, Anton C., National Aerospace Lab., Netherlands; Hegen, Sinus H., National Aerospace Lab., Netherlands; Rohne, P.
Bernd,National Aerospace Lab., Netherlands; Spalart, Philippe R., Boeing Commercial Airplane Co., USA; The Characterisation
andModification of Wakes from Lifting \éhicles in Fluids; Nav1996; 12p; In English; Also announcasl 19970014096; Origi
nal contains color illustrations; Copyrightaived; Avail: CASI; A03, Hardcopy; A04, Microfiche

Theroll-up of the trailing vortex system behind a generic civil aircraft windtunnel model with extended flaps and slats is stud
ied up to 5 wing spans downstream. A laser light sheet flow visualisation technique is used and detailed fliwafietéments
aremade with a spanwideaversable rake with five-hole probes. The measurement results are compared against calculations with
the 2D vorticity transport equation.
Author
\orticity Equations; Aicraft Models; Civil Aiation; \brtices



19970014121INASA Ames Research Centdfoffett Field, CA USA
Measurements in \ortex Wakes Shed by Conventional and Modified Subsonic Agraft
Rossow)Vernon J., NASA Ames Research Centé8A; Nov 1996; 10p; In English; Also announced as 19970014096; Copyright
Waived;Avail: CASI; A02, Hardcopy; A04, Microfiche

A theoretical and experimental program is underway at NASA Ames Research Center to first obtain a better understanding
of the hazard posed by the vortex wakes of subsonic transpadtthen to develop methods on how to modify the wake-generat
ing aircraft in order to make the vortices less hazardous. This paper summarizes results obtained in the 80- by 120-Foot Wind
Tunnelat NASA Ames Research Center on the characteristics of the vortex wakes that trail from 0.03 scale models of a B-747
andof a DC-10. Measurements are first described that were taken in the wakes with a hot-film anemometer probe, and with wings
that range in size from 0.2 to 1.0 times the span of the wake generating models at dovehistagaemf 81 ft and 162 ft. behind
the wake-generating model; i.e., at scale distances of 0.5 and 1.0 mile. The data are then used to evaluate the accuracy of a vorte
lattice method for prediction of the loads induced on following wings by vortex wakes.
Author
\ortex Lattice Method; ¥kes; drtices

19970014122California Univ, Dept. of Mechanical Engineeringerkeley CA USA
Natural and Forced Growth Characteristics of the \brtex Wake of a Rectangular Airfoil
Jacaob, J. D., California UniMUSA, Liepmann, D., California UnivUSA; Savas, O., California UnjWUSA; Nov 1996; 12p;
In English; Also announced as 19970014096
Contract(s)/Grant(s): FA-65V749; Copyright Vilived; Avail: CASI; A03, Hardcopy; A04, Microfiche

Theforced trailing vortex wake of a rectangular NACA 0012 airfoil with an aspect ratio of 8 is investgataimentally
The experiments include limited five-hole probe measurements in the near wake in a wind tunnel and extengiveaDer/
mentsin the far wake in a town tank. Measurements are conducted on the natural wake and the forced wake at chord Reynolds
numbers from 2 x 10(exp 4) to 6 x 10(exp 4). The wake is forced by axial jets located on each wing-tip injecting fluid into the
vortexcores. The forcing is steady or pulsatile. Pulsatile forcing is varied from 1 Hz to 40 Hz and with the wing-tip jets in phase,
out of phase, or one on/ongf.0Relevantparameters, including vortex separation, vortjatsculation, and core size, are mea
sured up to 1000 chord lengths behind the wing. Forcing increases both the separation of tpaivartéxhe growth rate of
thevortex core size. At low frequencies, thede@s are monotonic with increasing forcing frequerdayhigh frequencies, the
measurementsuggest a complex response to forcing. Based on measurements and observations, some parameters of importance
are suggested in exploring possible means of controlling the behavior of the vortex wake. The complexity of the problem dictates
thatany search for identifying practical solutions must be a concefftatl @hong experiments, analyses and numerics.
Author
Wakes; Vrtices; Reynolds Number; NeaiaWés; Aspect Ratio; Airfoils

19970014123Centre Europeen Recherche et de Formation Advance en Calcul Sci€ridi¢roject Toulouse, France
Three-DimensionalDirect Numerical Simulations of Wake Vortices: Atmospheric Turbulence Effects and Rebound with
Crosswind
Corjon,Alexandre, Centre Europeen Recherche et de Formation Advance en Calcul Scientific, France; Risso, Frederic, Centre
EuropeerRecherche et de Formation Advance en Calcul Scientific, France; Stoessel, Alain, Institut Francais du Petrole, France;
Poinsot, ThierryCentre Europeen Recherche et de Formation Advance en Calcul Scientific, France; The Characterisation and
Modification of Wakes from Lifting \éhicles in Fluids; Nav1996; 22p; In English; Also announced as 19970014096
Contract(s)/Grant(s): STNA/95I0; Copyright Viived; Avail: CASI; A03, Hardcopy; A04, Microfiche

This paper presents three-dimensional direct numerical simulations of a vortex pair. Two types of computations are con-
ducted.The first type considers a vortex pair placed in an homogeneous turbulent field. The phenomenon of interaction between
thevortices and the turbulence is analyzed in detel® two simulations calculated on a 135(exp 3) nodes mesh grid (one case
with axial core velocitythe other without). The results show that the role gil@and small turbulent eddies can be separated into
two fairly independent mechanisms. Thegistructures are stretched by velocity gradients induced by the vortekhadileads
to the formation of both tubes of vorticispinning azimuthally around each vortex and associated axial velocity sheets. These
turbulentstructures cause a strong decrease of the maximal velocity and curvature of the vortices. These deformations of the vortex
inducedby the turbulence initiate an antisymmetric long-wave instability of the pair which will probably lead to the collapse of
thevortices. Concurrentlyhesmall structures can enhance théudibn of the vorticity out of the vortex core. From this analysis
anddimension considerations, the correct form for a model of decay of the vortices is derivie.aver hand, nine simulations
on a 813 nodes mesh grid are used to determine the sensibility of the results upon the random turbulent initial conditions. The
secondype of computations consideas/ortex pair placed in a laminar flow field near the ground. This laminar flow is representa



tive of a neutral surface boundary layEhe efect of variable crosswind shear is studied with tfiectf an axial wind. A compar
isonbetween the two-dimensional and the three-dimensional results shows that the main phenomenom is not modified but that
the altitude of rebound depends on the three components of the wind.

Author

AtmospheridBoundary Layer; Atmospheriafbulence; Laminar Flow; Thee Dimensional Modelsufbulence Effects;rbu-

lent Flow; \ortices; Vakes

19970014124Institut de Mechanique de GrenolBdv. Mechanique du &, Saint-Martin d’'Heres, France
Characterisation and Modelling of Aircraft Wake Based on Tests of Scaled Models in a Laborator{Caracterisation et
Modelisationdu Sillage d’'un Aiion a Partir d’essais en vol de Maquettes en Laboratoire
Cotton, Patricia, Institut de Mechanique de Grenoble, France; The Characterisation and Modification of Wakes from Lifting
Vehiclesin Fluids; Nov 1996; 12p; In French; Also announced as 19970014096; Copyrajhedly Avail: CASI; A03, Hardcopy;
A04, Microfiche

Thefluid Mechanics Institute of Lille (IMFL), dfsite centeiof ONERA, has developed for many years specific experimental
methodsbased on flight tests of scaled models performed in a labardtoege methods are here applied to the characterization
with a view to modelling of transport aircraft wake.
Author
Aircraft Wakes; Tansport Aicraft

19970014125Stanford Uniy, Dept. of Aeronautics and Astronauti&anford, CA USA
Direct Numerical Simulation of the Bieakdown of Aircraft Wake \ortices
Rennich, S. C., Stanford Univ., USA; Lele, S. K., Stanford Univ., USA; Nov. 1996; 10p; In English; Also announced as
19970014096Copyright Waived; Avail: CASI; A02, Hardcopy; A04, Microfiche

An investigation is initiated that aims to improve the understanding of how disturbances to aircraft vortex wakestapplied
the wing, survive the roll-up process and eventually lead to destruction, or 'breakdown’, of theawedkeiettly perform this
investigationa numerical method is presented which accurately dinteatly computes flows in domains that are unbounded
in two directions and periodic in the third, subject to the condition that vorticity is compactly distributed in the unbounded direc
tions. This new code is used to compute the growth of symmetric disturbanagsaimof counter rotating columnar vortices.
For high Reynolds numbethe inviscid, linear vortex filament results of Crow (5) which predict the most unstable wavelength
and its amplification rate, are reproduced well. From these computations an eigenfunction of the Crow instability as it exists in
anevolving viscous vortex pair is extracted. The evolution of a perturbed plane wake due to an elliptically loaded wing is com
puted.lt is observed that a perturbation of the correatelength rapidly evolves into the Crow instability and grows at approxi
matelythe predicted rate.
Author
Aircraft Wakes; High Reynolds Number; Inviscid Flowrtex Filaments; bfrtices; Wakes

19970014126Deutsche Forschungsanstalt fuer Luft- und Raumfaist. for Fluid MechanigsGoettingen, Germany
The Inviscid Motion of a Vortex Pair in a Compressible and Stratified Atmosphee
Stuff, Roland, Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, Germanyt 996y 10p; In English; Also announced as
19970014096Copyright Waived; Avail: CASI; A02, Hardcopy; A04, Microfiche

Themovement of an inviscid vortex pair in a compressible atmosphere including buoyfeoty isfdescribed by analytic
solutions.The efectsof compressibility are dealt with in an isentropic atmosphere. The work of compression done by-the atmo
sphereon the vortex is entirely consumed by the isentropic change of the thermodynamic state of thmiroHes acceleration
of the accompanying and apparent mass is given by the displacement of the two vortices towards .€Bch efbets of buoy
ancyare investigated by means of a two-dimensional, incompressible, inviscid vortex pair which is heavier than the ambient fluid.
It turns out that the condition of pressure continaityosshe separating streamline can be achieved only by assuming an increase
in circulation of the two vortices.The mass accompanying the vortex pair under the effect of non-conservative forces converts
a fraction of its gravity potential into an increase of stagnation pressure. Both, the analytical formulas for compressibility and
buoyancythen, are combined to describe botlee simultaneouslyrhus, inconsistencies of other papers are eliminated.
Author
\ortices; Inviscid Flow; Buoyancy



19970014127Technische Hochschyl®ept. of Aerospace Engineerimachen, Germany
Experimental and Numerical Results on Spiral \értex Breakdown
Backstein Sven H., €chnische Hochschul&ermany; Nov1996; 8p; In English; Also announced as 19970014096; Copyright
Waived;Avail: CASI; A02, Hardcopy; A04, Microfiche

Experimentsand numerical simulations have been performed to investigate the spiral breakdown of a wing tip vortex in flow
fields of adverse axial pressure gradient. The basic idea was to stretch the transition domain between A and B by a reduction of
the imposed pressure gradient. Embedding the vortex in a flowfield with only gradual axial retardation, a stretching could be
achieved in both, experiment and calculation, giving some interesting insight into the mechanism of vortex breakdown. The
appearancef reversed axial flonwupstream of the spiral, is identified as the distinctive feature of vortex breakdown, that must
lead to the loss of axial symmetry and to an unsteady flow
Author
Axial Flow; Flow Distribution; Reversed Flow; Unsteady Flovoriéx Beakdown; \Whg Tip \ortices

19970014128Naval Postgraduate SchpBlept. of Aeronautics and Astronautitéonterey CA USA
Computational and Experimental Investigation of the Wakes Shed fom Flapping Airfoils and their Wake Interference/
Impingement Characteristics
Dohring,C. M., Naval Postgraduate School, USA; Platkkr, Naval Postgraduate School, USA; Jones, K. D., Naval Postgrad
uate School, USA; 0ncer |. H., Naval Postgraduate School, USA; Nb996; 10p; In English; Also announced as 19970014096;
CopyrightWaived; Avail: CASI; A02, Hardcopy; A04, Microfiche

Computational and experimental water tunnel investigations of the wakes shed from flapping airfoils are described. It is
shownthat there exists a critical nondimensional plunge velocity above which the wake changes from a symmetric thrust-produc
ing vortical structure to an asymmetric lift and thrust-producing one. Furthermorgunis that the impingement of the wake
generatedy a flapping airfoil on a stationary airfoil produces a significant thrust augmentation on the flapping/stationary airfoil
combination. Similarly, there exists a beneficial ground interference effect if the airfoil is flapping near a stationary wall. The
experimentatiata are based on flow visualization using a two-ad}erinjection technique and las#wppler velocimetryThe
numericalresults are obtained from an unsteady inviscid incompressible two-dimensional panel code and from a two-dimensional
Navier-Stokesode. Comparisons between the experimental and numerical results show good agreement.
Author
Aerodynamic Interference; Airfoils; Flow Visualization; Dye Lasers; Inviscid Flow; Navier-Stokes Equation; Panel Method
(Fluid Dynamics); V@kes

19970014129NASA Langley Research Centétampton, YA USA
Recent Laboratory and Numerical Trailing Vortex Studies
Delisi, Donald P, Northwest Research Associates, Inc., USA; Greenegé&lr NASA Langley Research CentdSA; Robins,
RobertE., Northwest Research Associates, Inc., USA; Singh, Ramindé&n Inst. of €ch., IndiaNov. 1996; 10p; In English;
Also announced as 19970014096; Copyriglatiwd; Asail: CASI; A02, Hardcopy; A04, Microfiche

Resultsfrom two laboratory studies and two numerical studies are presented. In the first laboratomaeasdyements of
the strength of vortices from a three-dimensional (3-D) model wing are presented. The measurements fotidicab@s they
evolvein time from a two-dimensional (2-D) line vortex pair to the development and migration of 3-D vortex rings. It is shown
that the resulting vortex rings can contain up to 40 percent of the initial vortex circulation. Thus, the formation of vortex rings
may not necessarily signal the end of the wake hazard to following aircraft. $etbed laboratory studye present the results
of an experiment which shows how the spanwise drag distribufiectafvake-vortex evolution. In thexperiment, we modified
the spanwise drag distribution on a model wing whkideping the total lift and drag constant. The results show that adding drag
onor near the centerline of the wing has géarefect than adding drag at or near the wingtifisese measurements complement
theresults of NASAstudies in the 1970s. In the first numerical sfudgults of 3-D numerical calculations are presented which
show that the vortex Reynolds number has a significant influence on the evolution and migration of wake vortices. When the
Reynoldshumber is lage, 3-D vortex rings evolve from the initially 2-D line vortex pairs. These vortex rings then migrate verti
cally. When the Reynolds number is lowgre transition of vorticity from 2-D to 3-D is delayed. When the Reynolds number is
very low, the vortices never transition to 3-D, and the vertical migraisignificantly reduced. It is suggested that thieaf
may have been important in previous laboratory wake-evolution studies. A second numerical study shows the influence that verti
calwind shear can have on trailing vortex evolution.
Author
Wakes; Vihd Shear; Whgs
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19970014130Deutsche Forschungsanstalt fuer Luft- und Raumfatst. fur Physik der AtmospharBonn, Germany
Wake Dynamics and Exhaust Distribution Behind Cruising Aircraft
Gerz,Thomas, Deutsche Forschungsangtedt Luft- und Raumfahrt, Germany; Ehret, Thorsten, Karlsruhe. Jaarmany; The
Characterisation and Modification of Wakes from Lifting Vehicles in Fluids; Nov. 1996; 12p; In English; Also announced as
19970014096Copyright Waived; Avail: CASI; A03, Hardcopy; A04, Microfiche

By means of a vortex-filament technique andéaeddy simulations dynamics atiscussed which control the distribution
of the exhaust of a subsonic aircraft under cruising conditions fronoitreexit to the distance where the trailing vortex pair
startsto collapse into turbulence. Emphasis is first put on the method; second on the initial roll-up process and the phenomenon
of 'non-entrainment’ of exhaust into the vortex cores. Third, the role of turbulence on the onset of the wingtip-vortex decay is
consideredthereby it isdistinguished between background atmospheric turbulence and turbulence steming from the boundary-
layeraround the aircraft.
Author
Aircraft Wakes; \ihg Tips; Turbulence Effects;drtex Filaments

19970014286Cornell Uniy, Ithaca, NY USA
Three-Dimensional Aspects of Nominally 2-D and 3-D Bluff Body ¥kes Final Report Jan. 1990 - 20 Jun. 1994
Williamson, C. H., Cornell Uniy USA; Dec. 29, 1995; 4p; In English
Contract(s)/Grant(s): NO0014-90-J-1686
Report No.(s): AD-A31428; No Copyright; #ail: CASI; A01, Hardcopy; A01, Microfiche

Overthe last decade, there Hasen much work carried out to understand three-dimensidaatsét low Reynolds numbers
(Re) in the wake of bluff bodies, yielding the reaction that end effects can influence the vortex shedding gesssiaise
lengths.Wake patterns such as parallel shedding, oblique shedding, cellular shedding, tpatisier, such as 'phase shocks’
and 'phase expansions’, as well as the existence of large-scale 'vortex dislocations’, have been investigated, aspects of this
researctbeing spearheaded by me studieSainell under the above Contract. In particue have discovered a new mechanism
for oblique wave resonance in the far wake. We have found a means to control the near wake by using suction at the spanwise
endsof a body which has enabled much more precise phenomena to be investigated including the critical conditidnddace
inception,and a careful study of 3-D wake transitiore Wave combined our research at Cornell with studies biydder Monke
witz at Ecole Polytechnique, Lausanne, who has effectively laid much of the foundation of the description of these near wake
patternsn terms of a GuinzbgrLandau equation. For example, the now transient phenomenon known as a 'phase expansion’
hasbeen found to be directly analogous to a Prandtl-Meyer expansion found in gas dynamics tieadsk under the support
of the ONR has led to a surprisingly rich new understanding of three-dimensional effects in nominally two-dimensional wake
flows.
DTIC
Prandtl-MeyerExpansion; Low Reynolds Number; Neakés; \brtex Shedding

19970014362Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Experimental Investigation of a Supersonic Trrbulent Boundary Layer with Adverse Pressue Gradient
Hale, Chad S., Air Force Inst. oé@h., USA; Dec. 1995; 145p; In English
Report No.(s): AD-A309625; AFIT/GAE/ENY/95D-12; No Copyrightyal: CASI; A07, Hardcopy; A02, Microfiche

LaserDoppler \&locimetry (LDV) measurements were made to quantify theetedf adverse pressure gradient on the-com
pressiblgurbulent flow structure in a Mach 2.9 boundary layer (Re/m = 1.75 x 10(exp 7). Measurements included profiles of 2-D
mean velocities, turbulence intensities, Reynolds shear stresses, intermittency, flathess and skewness. In addition, mean strai
rateswere also measured. The boundary layer measurements were acquired for both flat plate and compression raoy/models.
measurementsere made at two locations on the compression ramp model at 68 cm and 71 cm downstream of the nozzle throat.
At these locations, B approx. 1.12 and -0.94, respectivllw visualization was accomplished by nanosecond shadowgraph and
schlierenphotographyResults indicate that the adverse pressure gradient increased the Reynolds shear stresses by 190% and tur
bulence intensities by 24% of the flat plat valuaghe favorable pressure gradient region, these quantities were decreased by
52% and 7% with respect to the adverse pressure gradient values, respectively
DTIC
Experimentation; Supersonic Boundary Layens;bllent Boundary Layer; lessue Gradients
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19970014432Notre Dame Uniy Dept. of Aerospace & Mechanical Engineeriig USA
Theoretical and Numerical Study of Asymmetric Unsteady Lex and SlendeWing Vortices Including Breakdown Final
Report,1 Jan. 1992 - 30 Sep. 1995
CheungK., Notre Dame Uniy USA; JumperE. J., Notre Dame UniMUSA; Nelson, R. C., Notre Dame UniySA; Nov 1995;
12p;In English
Contract(s)/Grant(s): F49620-92-J-0105
Report No.(s): AD-A31347; AFOSR-TR-96-0372; No Copyrightya&il: CASI; A03, Hardcopy; AO1, Microfiche

Thefollowing final report documents the accomplishments made under AFOSR Grant F49620-92-J-9105 for the period start
ing January 1, 1992 and ending Septembed805. During this time, progress was made in better understanding the spiral vortex
breakdowrphenomenon. A theoretic al model of vortex breakdown was developed illusthetisglf-induced cause-andesft
natureof the breakdown spiral in sustainiitg geometry in an adverse pressure field. From this study a geometric compatibility
conditionwas discovered in the form of a non-dimensional circulation strength. Experiments were conducted to experimentally
confirm this geometric compatibility condition. An isolated vortex was subjected to two breakdown-inducing flowfields; the first
consisted of a flow obstruction, and the second consisted of a pair of emiatarg cylinders. The geometric compatibilatyn
dition was found teexist for the resulting spiral vortex breakdown from both of the experiments. Three papers were written and
presentean this study at several AIAA Applied Aerodynamics conferences, and a journal paper is currently undefisyiew
anabstract was submitted in Octob£895 for an AIAA Applied Aerodynamics conference in 1996.
DTIC
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19970014652Manchester Uniy Inst. of Science andethnology UK
Non-linear k-epsilon-v(sup 2)(bar) modeling with application to high-lift
Lien, F S., Manchester UnivUK; Durbin, PA., Stanford Uniy USA; Studying Tirbulence UsingNumerical Simulation Data-
basespPec.1996; Part 6, pp. 5-22; In English; Also announced as 19970014651; No CopwightCASI; A03, Hardcopy;
A04, Microfiche

Thek-epsilon-v(sup 2)(bar) model has been investigadeyuantify its predictive performance on two high-lift configura
tions: 2D flow over a single-element aerofoil, involving closed-type separation; 3D flow over a prolate spheroid, involving open-
type separation. A 'code-friendly’ modification has been proposed which enhances the numerical stability, in particular, for
explicit and uncoupled flow solvers. As a result of introducing Reynolds-number dependence inficiartogffthe s-equation,
the skin-friction distribution for the by-pass transitional flow over a flat plate is better predicted. Inmnagarove deficiencies
arisingfrom the Boussinesq approximation, a nonliretegss-strain constitutive relation was adopted, in which the only one free
constanis calibrated on the basis of DNS data, and the Reynolds-stress anisotropy near the wall is fairly well represented.
Author
Two Dimensional Flow; K-Epsilonufbulence Model; Aedynamic Configurations; Nonlinearity

19970014653Italian Aerospace Research Cenigiples, Italy
Application of the k-epsilon-v(exp 2) model to multi-component airfoils
laccarino,G., Italian Aerospace Research Centaty; Durbin, PA., Stanford Uniy, USA; Studying Trbulence Using Numeri
cal Simulation Databases; Dec. 1996; Part 6, pp. 23-34; In English; Also announced as 19970014651; No CwayjlrigiAaSA;
A03, Hardcopy; A04, Microfiche

Flow computations around two-element and three-element configurations are praseintechpared to detailed experimen
tal measurements. The k-epsilon-v(exp 2)(bar) model has been applidtekatmlity of the model to capture streamline curvature
effects, wake-boundary layer confluence, and laminar/turbulent transition is discussed. The numerical results are compared to
experimentatlatasets that include mean quantities (velocity and pressufigieogf and turbulent quantities (Reynolds normal
andshear stresses).
Author
K-Epsilon Trbulence Model; Curvater; Airfoils; Computational Fluid Dynamics

19970014719NASA Langley Research Centétampton, YA USA

Wind Tunnel Results of the Aeodynamic Performance of a 1/8-Scale Model of anin-Engine Transport with Multi-Ele -
ment Wing

Laflin, Brenda E. Gile, NASA Langley Research Centt8A; Applin, Zachary T NASA Langley Research Cent&lSA; Jones,
KennethM., NASA Langley Research Cent&fSA; Mar 1997; 130p; In English

Contract(s)/Grant(s): FOP 538-05-14-01
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Report No.(s): NASA-TM-10304; NAS 1.15:10304; No Copyright; ¥ail: CASI; A07, Hardcopy; A02, Microfiche

A wind tunnel investigation was performed in the 14- by 22-Foot SubsaniteTon a pressure instrumented 1/8-scale twin-
enginesubsonic transport to better understand the flow physics on a multi-element wing section. The wing consisted of a part-span,
triple-slotted trailing edge flap, inboard leading-edge Krueger flap and an outboard leading-edge slat. The model was instru-
mentedwith flush pressure ports at the fuselage centerline and seven spanwisecafiomns. The model was tested in cruise,
take-off and landing configurations at dynamic pressures and Mach numbers from 10 Ibf/ft(exp 2) to 50 Ibf/ft(exp 2) and 0.08
to 0.17, respectivelyThis resulted in corresponding Reynolds numbers of 0.8 x 10(exp 5) to 1.8 x 10(exp 6). Pressure data were
collectedusing electronically scanned pressure devices and force and moment data were collectsig wdttmonent strain
gaugebalance. Results are presented for various control surface deflections angieanf-attack range from -4 degrees to 16
degreesand sideslip angle range from -10 degrees to 10 degrees. Longitudinal andliegetiahal aerodynamic data are pre
sentedas well as chordwise pressure distributions at the seven spanwise wing locations and the fuselage centerline.
Author
Wind Tunnel Ests; Pessue Distribution; Subsonic Speedinys; Reynolds Number; Angbé Attack; Mach Number; Aedy-
namicCharacteristics; Sideslip

19970014941NASA Langley Research Centétampton, YA USA
Multidisciplinary Appr oach to Aeospike Nozzle Design
Korte, J. J., NASA Langley Research Center, USA; Salas, A. O., NASA Langley Research Center, USA; Dunn, H. J., NASA
LangleyResearch CentedSA; AlexandroyN. M., NASA Langley Research CentelSA; Follett, W. W., Boeing North Ameri
can,Inc., USA; Orient, G. E., Boeing North American, Inc., USA; Hadid, A. H., Boeing North American, Inc., USA; Feb. 1997,
18p;In English
Contract(s)/Grant(s): FOP 522-31-41-02
Report No.(s): NASA-TM-10326; NAS 1.15:10326; No Copyright; ®ail: CASI; A03, Hardcopy; A01, Microfiche

A model of a linear aerospike rocket nozzle that consists of coupled aerodynamic and structural analyses has been developed
A nonlinear computational fluid dynamics code is used to calculate the aerodynamic thrust, and a three-dimensional finite-element
modelis used to determine the structural response and weight. The model will be used to demonstrate multidisciplinary design
optimization (MDO) capabilities for relevaahgine concepts, assess performance of various MDO approaches, and provide a
guide for future application development. In this study, the MDO problem is formulated using the multidisciplinary feasible
(MDF) strategy The results for the MDF formulation are presented with comparisons against separate aerodynamic and structural
optimized designs. Significant improvements are demonstrated by using a multidisciplinary approach in comparison with the
single-disciplinedesign strategy
Author
Nozzle Design; Engine Design; Multidisciplinary Design Optimization; Finite Element Method; Rocket Nozzles

19970015276NASA Ames Research Centdfoffett Field, CA USA
NASA Ames Laminar Flow Supersonic Whd Tunnel (LFSWT) Tests of a 10 deg Cone at Mach 1.6
Wolf, Stephen WD., MCAT Inst., USA; Laub, James A., NASA Ames Research CedteA; Mar 1997; 26p; In English
Contract(s)/Grant(s): FOP 537-03-23
ReportNo.(s): NASA-TM-110438; NAS 1.15:10438; A-976108; No Copyright)\ail: CASI; A03, Hardcopy; A01, Microfiche

This work is part of the ongoing qualification of the NASA Ames Laminar Flow Supersonic Wind Tunnel (LFSWT) as a
low-disturbancdquiet) facility suitable for transition research. A 10 deg cone was tested over a range of unit Reynolds numbers
(Re= 2.8 to 3.8 million per foot (9.2 to 12.5 million per meter)) and angles of incidence (O deg to 10 deg) at Machldcatidhe
of boundary layer transition along the cone was measured primarily from surface temperature distributions, with oil flow interfer
ometryand Schlieren flow visualization providing confirmation measuremerith.tié¢ LFSWT in its normal quiet operating
mode,no transition was detected on the cone in the test core, over the Reynolds number range tested at zero incidence and yaw
Increasinghe pressure disturbance levels in the LFSWT test section by a factor of five caused transition onset on the cone within
thetest core, at zero incidence and ysvhen operating the LFSWT in its normal quiet mode, transition could only be detected
in the test core when high angles of incidence (greater than 5 deg) for cones weensigin due to elevated pressure distur
bancegTollmien-Schlichting)and surface trips produced a skin temperature rise of order 4 F (2123itidn due to cross flows
onthe leeward side of the cone at incidence produced a smaller initial temperature rise of only order 2.5 F (1.4 C), which indicates
a slower transition procesdle can conclude that these cone tests add further proof that the LFSWT test core is normally low-dis
turbance (pressure fluctuations greater than 0.1%), as found by associated direct flow quality measurements discussed in thi:
report.Furthermore, in a quiet test environment, the skin temperature rise is sensitive to the type of dominant instability causing
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transition.The testing of a cone in the LFSWT provides an excellent experforethie development of advanced transition detec
tion techniques.

Author

Laminar Flow; Supersonic Wd Tunnels; Vihd Tunnel Ests

19970015289NASA Langley Research Centétampton, YA USA
Effects of Chemistry on Blunt-Body Wake Structure
Dogra,Virendra K., \igyan Research Associates, Inc., USA; Moss, James N., NASA Langley ReSeatehUSA; WImoth,
RichardG., NASA Langley Research CenteISA; Taylor, Jef C., North Carolina State UniMUSA; Hassan, H. A., North Caro
lina State Univ, USA; AIAA Journal; Mar1995; \Wlume 33, No. 3, pp. 463-469; In English
Contract(s)/Grant(s): NAS1-19237
Report No.(s): NASA-CR-203412; NAS 1.26:203412; No CopyrighgiACASI; A02, Hardcopy; A01, Microfiche

Resultsof a numerical study are presented for hypersonic low-density flow about a 70-deg blunt cone using direct simulation
Monte Carlo (DSMC) and NavieBtokes calculations. Particular emphasis is given to feetefof chemistry on the neasmake
structure and on the surface quantities and the comparison of the DSMC results with the Navier-Stokes calculations. The flow
conditionssimulated are those experienced by a space vehicle at an altitude of 85 km and a velocity of 7 km/s during Earth entry
A steady vortex forms in the near wake for these freestream conditions for both chemically reactive and nonreactive air gas models.
The size (axial length) of the vortex for the reactive air calculations is 25% larger than that of the nonreactive air calculations.
Theforebody surface quantities are less sensitive to the chemistry than the base surface quantities. The presence of the afterbod
has no dgct on the forebody flow structure or therface quantities. The comparisons of DSMC and N&tigkes calculations
showgood agreement for the wake structure and the forebody surface quantities.
Author
Blunt Bodies; Hypersonic Flow; Low Density Flow; Monte Carlo MethodgBodies; Near kes

03
AIR TRANSPORTATION AND SAFETY

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

19970013766Federal Aviation AdministratigrResearch and Development Ditlantic City, NJ USA
Evaluation of Large Class B Cargo Compartment Fire Protection Final Report
Blake, David, Federal\Aation Administration, USA; Jun. 1996; 37p; In English
Report No.(s): AD-A31563; DOT/RA/AR-96/5; No Copyright; Aail: CASI; A03, Hardcopy; A01, Microfiche
Twenty-six tests were conducted to evaluate the effectiveness of current fire safety requirements for large Class B cargo
compartmentss well as proposed improvements to the requirements. The major findings were¢hatethierequirements are
not effective on the types of fires tested and that thersevreral alternatives that could be implemented to better enabiea lar
ClassB compartment to withstand the types of fires tested.
DTIC
DC 10 Aicraft; Boeing 707 Attraft; Fire Extinguishers; Fire Ravention; Air Cago; Smoke Detectors; FrContol

19970013826Army Aeromedical Research Lalort RuckerAL USA
U.S.Army Aviation Life Support Equipment Retrieval Program: U.S. Army Aircrew Rescue and Factors Delaying Rescue
Final Report
Bruckart, James E., Army Aeromedical Research Lab., USA; May 1996; 12p; In English
Contract(s)/Grant(s): DA Proj. 301-62787-A-78
Report No.(s): AD-A309933; USAARL-96-24; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

Despitestrict flight discipline, U.S. Army aircraft infrequently geifinflight mishaps. This ia retrospective study of aircrew
survival and rescue in 97 mishaps investigated by the U.S. Army Safety Center from October 1988 to June 1990. to identify factors
delaying rescue, later mishaps were compared with 37 mishaps where the time to reach the mishap site exceeded 2 hours. Th
averagedime to reach a mishap site w&2 hours, but over 90 percent were reached within 2 hours. There were two or mere survi
vorsat 82 percent of the sites, and@8cent of the downed aircrew had at least personal survival equipment available. Adverse
operational and environmental factors were more common in delayed rescue mishaps. Sudden aircraft failure was three times
morecommon in prolonged rescue mishaps, while night or instrument meteorologic conditions contributiétesgrd four
timesgreater risk of delayespectivelyRescues in mountainous terrain or over water were seven times more likely to be delayed.
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While fatalities were more common with prolonged rescue, there were no mishaps where a delay in reaching the crash site resulted
in loss of life.

DTIC

Rescue Operations; Survival; Life Support Systems; Survival Equipment

19970014099Deutsche Flugsicherung G.m.h.Bffenbach am Main, Germany
Air Traffic Control Procedures for the Avoidance of Wake Vortex Encounters: Today and Future Developments by
DeutscheFlugsicherung GmbH
Brenner, Frank, Deutsche Flugsicherung G.m.b.H., Germany; The Characterisation and Modification of Wakes from Lifting
Vehiclesin Fluids; Nov 1996; 14p; In English; Alsannounced as 19970014096; Copyriglativd; Avail: CASI; A03, Hard
copy; A04, Microfiche

An increasing number of movements of flights leads to the necessity to space aircraft more and more often with the minimum
valuesin order to avoid delays in air tfaf. The question is: What are the minimum values? Are the minima established a long
time ago by ICAO still valid? On the one hand trials have shown that these values need not necessarily to be obtained if special
conditionsprevail and the pilot of a succeeding aircraft is able and willing to adjust his flight path in such a way that the safety
of the aircraft is not endangerbyg wake vortices produced by the preceding aircraft. This means the pilots and thécadotmaf
trollersneed to understand the behavior of wake vorticekclosely cooperate in achieving a high throughput dictrahilst
minimizing the risk of wake vortices encounters.
Derived from text
Air Traffic Contol; Wakes; Vdrtices; Air Traffic; Safety; Collision &oidance; Vilrning Systems

19970014100Deutsche Aerospace A.@remen, Germany
Structur e of a Transport Air craft-Type Near Field Wake
HueneckeKlaus, Deutsche Aerospace A.G., Germany; The Characterisation and Modificatiakes indom Lifting \&hicles
in Fluids; Nov 1996; 10p; In English; Also announced1&970014096; Original contains color illustrations; Copyrighatwad;
Avail: CASI; A02, Hardcopy; A04, Microfiche

Thewake issue has widespread concern to commerical aviation befatsdeazardous &fcts on flight safetyand as a limit
ing factor to increase airport capacity and aircraft efficiency. Results reveal the structure of a near field wakeomblexf
nature even though only the steady-state sector of flow was accessible with available testirtpgdiatd evaluatiorfocused
on: vortex relative motion; streamwise vortex development; crossflow velocity structure; streamwise velocity structure; total
pressurdoss; and streamwise vorticity redistribution.
Derived from text
Transport Aicraft; Wakes; Vdrtices; Cioss Flow

19970014116Scientific and Engineering Solutions, In@rleans, MA USA
Analysis of UK Encounters 1982-1990
BurnhamD. C., Scientific and Engineering Solutions, Inc., USA; NId®86; 4p; In English; Alsannounced as 19970014096;
CopyrightWaived; Avail: CASI; A01, Hardcopy; A04, Microfiche

Wakevortex separation standards are used to limit the frequency and severity of wake vortex encounters under instrument
flight rules (IFR). One of the goals of wake vortex rese@r¢h develop models that can specify the safe separation for any aircraft
pairand hence can be used to judge the safety of proposed changes in separation standards. A direct approach to defining a sa
separation model is presented in this papke observed UK vortex encounter rates are fitted to a model that defines equal-en
counter-ratdEER) separationas a function of the parameters of the leading and following aircraft (specifically their wingspans).
Safety is specifietly defining the acceptable encounter rate. The first analysis fits the EER separation to powers of the wingspans
of the leading and following aircraft. When these powers (1.13 and -0.95, respectively) an®foeintbse to one, the analysis
is repeated using the leadetlower span ratio.
Author
\ortices; Aircraft Wakes

19970014187Institute for Human Factors TNGoesterbey, Netherlands

Motion Analysis of Bird Migration

OckeloenM. W,, Institute for Human Factors TNO, Netherlands; Nobel, J., Institute for Human Factors TNO, NethApands;
1996;29p; In English

Report No.(s): AD-A31919; TNO-FEL-94-A177; No Copyright,uail: CASI; A03, Hardcopy; A01, Microfiche

15



To reduce the in-flight bird strike risk, the TNO/FEL laboratory developed the ROBIN system for the RNisAROBIN
systemuses singular or summed radar images. Because motidnjests in the radar image provides much information about
thenature of the object, motion analysis is an important feature to improve the filtering of radar images. For this reason the project
'Motion Analysis of Bird Migration’ was started as a continuation of the ROBIN project. Ineghist the advantages and disad
vantages of different methods of motion analysis are compared. On the basis of experimental results and theoretical aspects,
choiceis made for the method of object matching. The principle and implementation of this method is discussed.

DTIC
Bird-Aircraft Collisions; Radar Imagery; Radardcking; Flight Hazads

19970014261Federal Aviation AdministratigrCivil Aeromedical Inst.Oklahoma CityOK USA
Air craft Evacuations Onto Escape Slides and Platforms 1: Effects of Passenger Motivatiétinal Report
McLean,G. A., Federal Miation Administration, USA; Gege, M. H., Federal iation Administration, USA; Funkhouses.
E., Federal Aiation Administration, USA; Chittum, C. B., Federaliation Administration, USA; Jun. 1996; 18p; In English
Contract(s)/Grant(s): AM-B-94-PRS-89
Report No.(s): AD-A31257; DOT/RA/AM-96/18; No Copyright; Arail: CASI; A03, Hardcopy; A01, Microfiche

Experimental evaluations of passenger egress during simulated emergency evacuations have provided different results,
dependingdn such variables as subject motivation level and escape route utilized in the particuldhsstiydy reported here
wasconducted to compare competitive versus cooperative subject behavior within a single study using inflatable escape slides
versusdoor sill-height platforms connected to rigid ramps as the escape routes. Four groups of subjects, egeyfngninl8
to 44, were employed in a 2 (motivation level) x 2 (egress routdpi Zuality) repeated-measures design. Motivation level was
the between-groups factor; evacuation route and air quality (clear air versus smoke) were within-groups factofecksain ef
total egress time were found for motivatitavel (p less than 0.008) and egress route (p less than 0.012), as competitive behavior
andplatforms-with-ramps produced much faster evacuation times. Air qudéttebn total egress times failed to achieve statis
tical significance; howevethe combination of air quality with the other variables produced substantial interactions. These results
indicatethat findings derived from evacuation studies are very susceptible to nuances in individual subject behavior and experi
mental techniques/protocol. Combining previously studied independent variables may produce unexpected interactions that
invalidate initial assumptions about the utility of those variables in answering specific research questions. Studies intended to
assesshe evacuation potential of aircraft designs, configurations, and operating procedures should tightly control such variables
to prevent them from inadvertently confounding the experimental questions being addressed.
DTIC
Escape Systemstansport Aicraft; Aircraft Design; Aicraft Compartments; Evacuatingr@hsportation); Passengers

19970014296Naval Air Warfare CenterAircraft Div., Warminster PA USA
Small Aircrew Ejection Simulation in U.S. Navy Aicraft Final Report
Nichols, Jefrey P., Naval Air Virfare CenterUSA; Quartuccio, John J., Naval Airaffare CenteflUSA; Marquette, Thomas
J., Naval Air Warfare CentelUSA; Jan. 1996; 80p; In English
Contract(s)/Grant(s): NO0019-94-WXCSJ8R
Report No.(s): AD-A31652; NANCADWAR--96-17-TR; No Copyright; ¥ail: CASI; A05, Hardcopy; A01, Microfiche

With the Navys recent expansion of the aircrew population to include a greater percentage of aviators, both male and female,
theaccommaodation of small aircrew has become an important issugjegétilon seats currently used by the Navy were designed
andtest qualified for male aircrew ranging in weight from 135 Ibs to 212 Ibs. None of the Navy ejection seats have been test quali
fied for flight by aircrew smaller than a 135 Ib male. It is expected that such aircrew will be subjected to higher risk of injury in
theevent of an ejection. Naval Air &kfare CenterAircraft Division, Warminsterhas conducted simulations to predict the risk
of injury in small aircrew ejections in each of the seat systems currently in the fleet. Simulations of MIOES SIIIS, ESCA
PACIE-1, GRU-7, and LS-IA ejections with aircrew both within and below the seat design weight ranges have been completed.
Thecalculated risks to 100 Ib and@.Ib female aircrew in ejections at speeds from 0 to 600 KEAS were examined as were the
calculatedisks to aircrew at the limits of the design weight range in identical ejections. This paper documents the results of the
simulationeffort.
DTIC
Ejection Seats; Males; Injuries; Military Adraft; Military Aviation

16



19970014649NASA Ames Research Centdoffett Field, CA USA
LOFT Debriefings: An Analysis of Instructor Techniques and Cew Participation
DismukesR. Key NASA Ames Research CentelSA; Jobe, Kimberly K., San Jose State Unil§A; McDonnell, Lori K., San
JoseState Univ, USA; Mar 1997; 92p; In English
Contract(s)/Grant(s): FOP 505-64-13-48-01
Report No.(s): NASA-TM-110442; NAS 1.15:110442; DOT/FAA/AR-96/122; No Copyright; Avail: CASI; A05, Hardcopy;
AO01, Microfiche

This study analyzes techniques instructors use to facilitate crew analysis and evaluation of their Line-OrientadiRiigit T
(LOFT) performance. A rating instrument called the Debriefing Assessment Battery (DAB) was developed which enables raters
to reliably assess instructor facilitatitgchniques and characterize crew participation. Thirty-six debriefing sessions conducted
atfive U.S. airlinesvere analyzed to determine the nature of instructor facilitation and crew participation. Ratings obtained using
the DAB corresponded closely with descriptive measures of instructor and crew performance. The data provide empirical
evidencehat facilitationcan be an &ctive tool for increasing the depth of crew participation and self-analysis of CRM-perfor
mance Instructor facilitation skill varied dramaticallguggesting a need farore concrete hands-on training in facilitation tech
nigues.Crews were responsive but fell short of actively leading their own debriefirays ®improve debriefingffectiveness
aresuggested.
Author
Flight Training; Flight Crews; Civil Aviation; Training Evaluation; Instructors

19970015073Hughes STX, Ing.Lexington, MA USA
Radar Studies of Aviation Hazards, Part 2, Lightning Precursors Topical Report
Harris,F. I., Hughes STX, Inc., USA; Smallelpavid J., Hughes STX, Inc., USAuig, Shu-Lin, Hughes STX, Inc., USA; Bohne,
Alan R., Hughes STX, Inc., USA; Jul. 15, 1996; 32p; In English
Contract(s)/Grant(s): F19628-93-C-0054; AF Proj. 2781
Report No.(s): AD-A320980; STX-SR-9; PL-TR-96-2178(ll); No Copyrightaik CASI; A03, Hardcopy; A01, Microfiche

For convective storms developing in a weakly sheared environment, considerable evidence has been amassed that relate
radarreflectivity structure and lightning activitimarshall and Radhakant (1978) suggest that the electrical activity of thunder
stormsis related to radar reflectivity observed at the 6-7 km level. This idea was further tested by Lhermitte and Krehbiel (1979).
Theyhorizontally integrated the radar reflectivity of a storm at several heights and found that lightning began when the storm top
reached km (-20 C). Also, they found that the peak flash rate (about 1 flash/s) occurred when the reflectivity exceeded 50 dBZ
at the 100 C level. Buechier and Goodman (1991) observed that cloud-to-ground strikes began when the reflectivity values of
30-40dBZ extended above 7 km. While all the above observations were made in Florida, similar altitude or temperature thresholds
werefound in New Mexico (Krehbiel, 1986) and the tropicdliféms, 1991). Other studies have looked at various methods of
comparingreflectivity data and lightning activit recent study by Harris-Hobbs et al (1992) attempted to correlate lightning
activity with storm volumes exceeding various thresholds. They found gwoelations between the magnitudes of the volumes
exceedind20 dBZ andlash activity Howevey for some of their data, study by Harris-Hobbs et al (1992) attempted to correlate
lightning activity with storm volumes exceeding various thresholds. They found good correlations between the magnitudes of the
volumesexceeding 20 dBZ and flastttivity. However for some of their data, regions with higher reflectivity thresholds attain
peakvolumes before that for the 20 dBZ threshold and before the time of maximum lightning .activity
DTIC
Hazads; Doppler Radar; Flight Safety

19970015074Hughes STX, In¢.Lexington, MA USA

Radar Studies of Aviation Hazards, Part 1, Storm Stuicture Algorithm Topical Report

Harris,F. I., Hughes STX, Inc., USA; Smalleavid J., Hughes STX, Inc., USAuiig, Shu-Lin, Hughes STX, Inc., USA; Bohne,

Alan R., Hughes STX, Inc., USA; Jul. 15, 1996; 35p; In English

Contract(s)/Grant(s): F19628-93-C-0054; AF Proj. 2781

Report No.(s): AD-A320981; STX-SR-8; PL-TR-96-2178(l); No Copyrighaih CASI; A03, Hardcopy; A01, Microfiche
Theinteractions between tt@nbient environment, storm dynamics, and precipitation physics are complex but intrinsically

deterministic of the types of thunderstorms which develop. These interactions generate the thunderstorms’s precipitation and

cloudstructure which is monitored by Doppler radéine severity of the resultant weather is directly related to the intensity of

the thunderstorm. The most intense thunderstorms, supercells, account for a disproportionately high percentage of all thunder

storm-related severe weather events. Byers and Braham (1949) documented the life cycle of the ordinary thunderstorm which

beginswith an updraft that initiates development of a cumulonimbus cloud. At mathetyesultant precipitation falls through
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thegenerating updraft. This creates a downdraft that overwhelms the updraft in the final stage of the thunderstorm. This life cycle
of a single updraft/downdraft thunderstorm cell typically occurs over an one hour period with little if any associated severe
weatherlittle if any associated severe weather

DTIC

Doppler Radar; Hazals; Meteoological Radar

19970015098Hughes STX, In¢.Lexington, MA USA

Radar Studies of Aviation Hazards, Part 3, Frontal Structure Studies Topical Report

Tung, Shu-Lin, Hughes STX, Inc., USA; Harris, I Hughes STX, Inc., USA; Smalle®avid J., Hughes STX, Inc., USA; Bohne,

Alan R., Hughes STX, Inc., USA; Jul. 15, 1996; 33p; In English

Contract(s)/Grant(s): F19628-93-C-0054; AF Proj. 2781

ReportNo.(s): AD-A320982; STX-SR-10; PL-TR-96-2178(lIl); No Copyrightiall: CASI; A03, Hardcopy; AO1Microfiche
Automatedtechniques have been developed to ddtents and to extract their three-dimensional structure. Features such

assurface frontal position, three-dimensional frontal surface, gradient fields, local wind estimates, and precipitation volume and

massare all monitored as a function of time. These structures and their changes have been related to the development of potentially

hazardousveatherFurther refinement and testing is required. Baroclinic fronts affect air terminal operations with a variety of

weatherevents, such as abrupt wind shifts, enhanced wind speeds, and accompanying turbulence. Prpoipitestiahby fron

tal forcing can be intense and cause floodiremperature chan ges can be abrupt and when combined with precipitation can result

in precipitation type changes in non summer months. For these reasons, the detection and forecasting of fronts is a major concert

of weather forecasting services. Fronts are zones of transition in the temperature and wind fields and their intensity is usually

assessenh terms of the magnitudes of the temperature changes and associated wind velocities. Cold fronts, espemédiy

for sharp changes in both temperature and windaddiition, associated localized intense convection will enhance these fields

andmay cause severe weatheronts always occur in pressure troughs and will always have localized vorticity andyeocweer

maxima.Therefore, monitoring vorticity and divggnce in real time could provide useful diagnostic and prognostic information.

SingleDoppler radar cannot measure these fields individudidyvever the radial velocity fields include contributions frahese

fields and can, therefore, be useful in the detection and monitoring of the fronts and associated phenomena.

DTIC

Doppler Radar; Metealogical Radar; Flight Safety; Flood Comi; Hazards

19970015346NASA Ames Research Centdoffett Field, CA USA
Facilitating LOS Debriefings: A Training Manual
McDonnell,Lori K., San Jose State UniWJSA; Jobe, Kimberly K., San Jose State UnilSA; Dismukes, R. Ke\NASA Ames
ResearctCentey USA; Mar 1997; 54p; In English
Contract(s)/Grant(s): FOP 505-64-13-48-01
ReportNo.(s): NASA-TM-112192; NAS1.15:112192; A-976385; DOTHA/AR-97/6; No Copyright; Aail: CASI; A04, Hard
copy; A01, Microfiche

This manual is a practical guide to help airline instructors effectively facilitate debriefings of Line Oriented Simulations
(LOS). It is based on a recently completed study of Line OrieRligtit Training (LOFT) debriefings at several U.S. airlines. This
manualpresents specific facilitation tools instructors can use to achieve debriefing objectives. The approach of the manual is to
beflexible so it can be tailored to the individual needs of each airline. Part One clarifies the purpose and objectives of facilitation
in the LOS setting. Partilo provides recommendations for clarifying roles and expectations and presents a modahfiaimay
discussionPart Tee suggests techniques for eliciting active crew participationn-depth analysis and evaluation. Finatly
Part Fourthese techniques areganized according to the facilitation model. Examples of howféztdfely use the techniques
areprovided throughout, including strategies to try when the debriefing objectives are not being fully achieved.
Derived from text
Flight Training; Flight Crews; Discussion; Airline Operations

19970015379Hughes STX, In¢Lexington, MA USA
Radar Studies of Aviation Hazards, Part 4, Utility of WSR-88D Doppler Spectrum Wdth Topical Report No. 3
Bohne, Alan R., Hughes STX, Inc., USA; Jul. 15, 1996; 38p; In English
Contract(s)/Grant(s): F19628-93-C-0054; AF Proj. 2781
ReportNo.(s): AD-A320983; STX-SR4L, PL-TR-96-2178(1V); No Copyright; vail: CASI; A03, Hardcopy; A01, Microfiche
The behavior of the WSR-88D Doppler spectrum width parameter in hazardous storms is investigated for a variety of geo
graphicallocations. Analyses employ 3D visualization to identify the major associations between regions of high spectrum width
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andstorm precipitation structures. Also, Doppler spectrum width is correlated with other collocated radar measurables on a radar
samplevolume scale to observe data interdependencies. The speadtithms found useful for the detection of verygarhail,

andfor surface wind shift features such as gust fronts and thin lines. Often, the spectrum width signahoes r@@dily detected
thanthose traditionally employed. It is also useful for identifying data artifacts such as, cgiisdwsbe contamination, incorrect
rangeplacement, insfitient SNR thresholding, and potential receiver saturation events. Automated methods for removing most
artifactsappear to be feasible, and incorporation of spectrum width into automated detection routgess is ur

DTIC

Gusts; Vihd Shear; Doppler Radar; Storms (Metelmgy); Ground Whd; Weather Foecasting

04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

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

19970014117Boeing Commercial Airplane CaAir Traffic Management ResearcBeattle, VK USA
A Simulation-Based Study of the Impact of Aicraft Wake Turbulence Weight Categories on Airport Capacity
RobinsonJerry J., Boeing Commercial Airplane Co., USA; Nb®96; 16p; In English; Also announced as 19970014096;-Origi
nal contains color illustrations; Copyrightaived; Avail: CASI; A03, Hardcopy; A04, Microfiche

The Federal Mation Administration (RA) is considering revising the current aircraft wake turbulence weight categories
and the associated separation standards during instrument meteorological conditions (IMC). Various proposals have been sub.
mittedto the RA with regard to this revision. This paper presents the results and conclusions of a capacity study conducted by
The Boeing CompanyThis study examined the impact of theseposed changes on airport capacity during IMC. The approach
taken for this study was to simulate arrival and departure operations at ten major US airports by employing a database derived
from the 1993 (ficial Airline Guide (OAG)traffic schedule. Simulations were conducted for thditrafix at each airport utiliz
ing one standard, representative runway configuration. The aircraft wake vortex separation requirements were changed according
to the various proposed weight categories; these separations were then applied to the particider atadach airport. In general,
it was found that current capacity levels could be reduced by as much as 4%. This approach porgigteat comparison of
capacityresults. It is hoped that the results frris study will provide useful information to assist in assessing the capacity impact
of a modification to the existing aircraft wake turbulence weight categories and their associated separation standards during IMC.
Author
Aircraft Wakes; Air Taffic; Traffic; Turbulence; drtices

19970014118NASA Langley Research Centétampton, YA USA
An Air craft Vortex Spacing System (XOSS) for Dynamical WWake Vortex Spacing Criteria
Hinton, D. A., NASA Langley Research Cent&fSA; Nov 1996; 12p; In English; Also announced as 19970014096; Copyright
Waived;Avail: CASI; A03, Hardcopy; A04, Microfiche

A concept is presented for the development and implementation of a prototype Aiocrakt Spacing System YOSS).
Thepurpose of the YOSS is to use current and short-term predictions of the atmospherimstpfgoach and departure corridors
to provide, to ATC facilities, dynamical weather dependent separation criteria with adequate stability and lead time for use in
establishingarrival scheduling. The\VOSS will accomplish this task through a combinatiomake vortex transport and decay
predictionsweather state knowledge, defined aircraft operational procedures and corridors, and walsafetytegnsors. dvk
is currently underway to address the critical disciplines and knowledge needs so as to implement and demonstrate a prototype
AVOSSin the 1999/2000 time frame.
Author
Aircraft Wakes; Air Taffic Contol; Vortices; Safety

19970014291Army Command and General St&€bll., Fort Leavenworth, KS USA
Federal Aviation Administration Impact On Military Air T raffic Contr ol Force Projection, 2 Aug. 1995 - 7 Jun. 1996
Dorward, Alan C., Army Command and General Sgall., USA; Jun. 07, 1996; 106p; In English
Report No.(s): AD-A312209; No Copyrightyail: CASI; A06, Hardcopy; A02, Microfiche

The USA (US) has changed its military force projection instead of forward basing. Key to the US strategy is the ability to
rapidly secure an aerial port of de-embarkatonl basing of state-side combat and support aircraft. A key requirement-for suc
cessfulmilitary operations is adequate air fiacontrol equipment and trained personnel to enable all-weatteemd-the-clock,
arrival and departure of aircraft. The entire Department of Defense (DOD) air traffic control (ATC) force is trained to Federal
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Aviation Administration (RA) standards and controls 25 percent of the aircraft in the US. Military controllers are trained and
work at the same level ag\R controllers to deploy for contingencies and wihis study investigatehe impact of future changes

to air trafic control in the US as a result of thapital investment plan for the national airspace system. This study then looks at
therequirements for the deployable militakyC force. This study examines whether the DOLCAorce is adequately prepared

to support the national military strategy in light of training to the same standard as/tlaaé& recommendsaining and force
structuremeasures to insure that the DOD@\mission is successfully carried out.

DTIC

Air Traffic Contiol; Military Operations; Air Taffic Contwollers (Personnel); lansport Aicraft

19970014349Air Force Inst. of €ch, National Air Intelligence CenteWright-Patterson AFB, OH USA
Analysis of Spectrum Characteristics of GPS ime Comparison Under Two Conditions
Hu, Jin-Lin; Jian, Shu-Guang; Jiliang Xuebao (Acta Metrologica Sinica); ®pr1996; dlume 16, No.1, pp. 49-52rdnsl. into
ENGLISH of Jiliang Xuebao (Acta Metrologica Sinica) (China) v16 nl p49-52 1995; In Engltslated by SCITRAN
Contract(s)/Grant(s): F33657-84-D-0165
Report No.(s): AD-A309965; NAIC-ID(RS}Y0080-96; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

In order to understand GPS time comparison characteristics associated with influences from SA (Selective Availability)
effects,a number of experiments were carried out in early 1992. The data sampling time associated with the experiments was 10
secondsSatellite tracking time was 1 hodihe result®f frequency spectrum analysis clearly show that: (1) Under normal-condi
tions, GPS time comparison spectrum characteristics are badeadly There are no clear periodic phenomena. Noise processes
arephase modulated white noise; and (2) When GPS time comparisons are influencedfegtSAa@# frequency specteae
relatively clearer There are obvious periodic phenomena. Among ttte$8, minute period signals account for approximately
77%. This is nothing else than the cause which leads to obvious drops in GPS time comparison precision.
DTIC
Global Positioning System; Spectrum Analysigderency Distribution

19970014375Federal Aviation Administratigriirport and Aircraft SafetyAtlantic City, NJ USA
Reduced Configuration Approach Lighting System: Simulator Evaluation Final Report
Katz, Eric S., Federalvlation Administration, USA; Jun. 1996; 73p; In English
Report No.(s): AD-A312120; DOTAA/AR-96/17; No Copyright; Aail: CASI; A04, Hardcopy; A01, Microfiche

Recentadvances in Global Positioning System (GPS) capabilities have heightiter@dspect of providing Category 1, 2,
and3 approach and landing capabilitegsnumerous airports. In addition to the considerable expense of installing approach light
ing systems to support these approaches, many airports do not have the necessary real estate that would be required for the install
tion of standard approach lighting systems. In response to these concerns, an evaluation wés Inelpddetermine if modified
approacHighting system configurations could be developed that woulddseexpensive and occupy less real estate without com
promisingsafety This report describes an evaluation of a number of proposed approach lighting systems (ALS) modifications
involving a reduction in the number of required lights, either through providing a lesser density within the standard configuration
or through shortening the pattern length. The evaluation was conducted using the Redtoal Administration Boeing 727
flight simulator and employing the services of experienced air carrierAhgifots as volunteer subjects. Results of the tdsiref
revealedhat the guidance that was provided by the medium intensity approach lighting system with runway alignment indicator
lights (Configuration E) and the high intensity approach lighting system with sequiéasieers (Configuration H) that contain
threelights, in lieu of five, per centerline barrette allowed all of the subject pilots to complete the approaches and landings safely
However,configurational changes to the standard approach lighting systems should not be made until these results are validated
by actual weather flight testing.
DTIC
Runway Alignment; llluminating; Installing; Luminai

1997001501 7Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
MMAE Detection of Interfer ence/Jamming and Spoofing in a DPGS-Aided Inertial System
White, Nathan Alan, Air Force Inst. oBg&h., USA; Dec. 1996; 150p; In English
Report No.(s): AD-A320882; AFIT/GE/ENG/96D-21; No Copyrightafl: CASI; A07, Hardcopy; A02, Microfiche
Previousresearch at AFIT has resulted in the development of a DGPS-aided INS-based precisiosyatelimgPLS) capa
ble of meeting the&A precision requirements for instrument landings. The susceptibility of DGPS transmissions to interference/
jamming and spoofing must be addressed before DGPS may be used in such a safety-of-flight critical role. This thesis applies
multiple model adaptive estimation (MMAE) techniques to the problem of detecting and identifying interference/jamining
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spoofing failures in the DGPS signal. Such an MMAE is composed of a bank of parallel filters, each hypothesizing a different
failure status, along with an evaluation of the current probability of each hypothesis being correct, to form a probability-weighted
averageutput. Performance for a representative selection of navigation compasestis examined. For interference/jamming
failures represented as increased measurement noise variance, results show that, because of the good FDI performance usit
MMAE, the blended navigation performance is essentially that of a single extended Kalman filter artificially informed of the
actualinterference noise variancgtandard MMAE is completely unable to detect spoofing failures (modelled as a bias or ramp
offsetsignaldirectly added to the measurement). This thesis shows the development of a moving-bank pseudo-residual MMAE
(PRMMAE) to detect and identify spoofing failures. Using the PRMMAE algorithm, the resulting navigation performance is
equivalento that of an extended Kalman filter operating in a no-fail environment.

DTIC

Instrument Landing Systems; Global Positioning System; Inertial Navigation; Jamming; Landing Aids

19970015078Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Optimization of a GPS-Based Navigation Refance System
McKay, Jason Bryce, Air Force Inst. oédh., USA; Dec. 1996; 147p; In English
Report No.(s): AD-A320880; AFIT/GE/ENG/96D-12; No Copyright;af: CASI; A07, Hardcopy; A02, Microfiche

The development of increasingccurate new aircraft navigation systems has caused the Air Force to develop a new Naviga
tion Reference System to test them, called the Submeter Accuracy Reference SystemTBABARS is an inverted GPS sys
tem which consists of an array 8P Sreceivers on the ground and an airborne pseudolite mounted on the test aircraft. The SARS
will provide a proof position estimate that is used to check the navigation system under test. Unfogumatelypased inverted
GPSsystems tend to def from high geometric sensitivity tneasurement errors. This research tackles the problem of optimizing
the SARS receiver array configuration to minimize flystems sensitivity to pseudorange errors. The analysis determines that
the proper choice of cost function for the optimization is the condition number of the H matrix, rather than the commonly used
GDOP. Insight into the problem is provided by a graphical technique for evaluating receiver array geometry. Moreover, two
receiverarray numericabptimization programs are developed. The results of the receiver array optimization show that the geo
metric sensitivity to error in the SARS airspace can be reduced to acceptable levels through proper array design. Several gooc
receiverarray designs are shown. Finabiytechnique for further reducing the geometric sensitivity of the SARS is discussed.
DTIC
Global Positioning System; Air Navigation; Reflece Systems

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19970014109Boeing Commercial Airplane GoAerodynamics Engineerin@eattle, VK USA
The Dynamic Response of awin-Engine, Commercial Jet Transport to Wake Vortex Encounters
Vasatka James, Boeing Commercial Airplane Co., USA; NI806; 12p; In English; Also announcasl 19970014096; Copy
right Waived; Avail: CASI; A03, Hardcopy; A04, Microfiche

In order to refine existing wake-vortex separation distatteesigh the application of technolqodlie issues associated with
definingthe basis for separation criteria must be addressed. This includes understanding the significaake wbdex encoun
ter. The results from this study suggest that the airptamsponse is dependent on the flight path through the wake.
Derived from text
Dynamic Response;akes; drtices; Tansport Aicraft

19970014119CFD Norway A/S Trondheim, Norway
On the Interaction between Dpographical Wind and Landing Air craft
Kubberud Nils, CFD Norway A/S, Norway; Oye, IvaCFD Norway A/S, Norway; Norstrud, Helge, Norwegian UnivScience
and Technology, Norway; Nov. 1996; 12p; In English; Also announced as 19970014096; Original contains color illustraions;
CopyrightWaived; Avail: CASI; A03, Hardcopy; A04, Microfiche

The present paper gives a qualitative study of the flow interaction between a representative landing aircraft and the wind
inducedvortical flow. Separate numerical analysis for the wind flow over the given terrain afidvthgtructure around the lifting
airplaneis given. The interaction is performed by superpo#iiegwo solutions in various crossflow planes along the glide path
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directionof the aircraft. This leads to an estimate of the change of circulation for the lifting body and the associated need for correc
tive control forces.

Author

Numerical Analysis; Lifting Bodies; Glide Paths

19970014131Technische Uniy Inst. fur StromungsmechaniBrunswick, Germany
The Use of Aircraft Wakes to Achieve Power Reductions in Formation Flight
Hummel, Ing. D., €chnische Uniy Germany; Nov1996; 13p; In English; Also announced as 19970014096
Contract(s)/Grant(s): DFG-Hu254/10; Copyrightivéd; Avail: CASI; A03, Hardcopy; A04, Microfiche

Many migrating bird species fly in regular V-shaped formations. Each wing experiences an upwash field generated by all
otherwings in the formation and this leads to a reduction in flight power demand for each wing as well as for tii@rmhattmn.
In this paper the aerodynamic interference is studied by means of aerodynamicTthedoyal engyy saving for the whole forma
tion increases with the number of wings and with decreasing lateral distance. Local power reductions are highest ipdtte inner
of a fornation and they decrease towards the apex and the side-edges. The technical realization of this principle is analysed for
two airplanes. In calibration flights of glidela@ge distances have to be kept or the aerodynamic interference has to be taken into
accountlIn formation flights of two airplanes a power reduction of 15% is obtainable for the rear airplane flying closeatkethe
of the front aircraftThe corresponding aileron and rudder deflections for compensation of the corresponding moments are small.
Flight tests with two airplanes Do-28 show that the power reduction can be achieved in practical flight. Theredsuttscellent
agreementvith aerodynamic theoryn order to enabléhe rear airplane to find the proper position relative to the wake of the front
airplanean automatic control system has been adapted. A formation flight controller has been designed which leads the upwash
in the symmetry plane and the aileron deflections to maximum values. The application of this control system led to a considerable
relief of the pilot and important power reductions could be achieved automatically
Author
Aerodynamic Interfegnce; Aerodynamics; Airaft Wakes; Flight Contl; Upwash

199700141320ffice National d’Etudes et de Recherches AerospatiBless, France
On the Dynamics of Engine Jets Behind ar@nsport Air craft
Jacquin, L., Office National d’Etudes et de Recherches Aerospatiales, France; Garnier, F., Office National d’Etudes et de
Rechercheserospatiales, France; The Characterisation and Modificatiorak&8from Lifting \éhicles in Fluids; Nav1996;
8p; In English; Also announced as 19970014096; Copyrighiv®d; Avail: CASI; A02, Hardcopy; A04, Microfiche

The various mechanisms that contribute to the mixing and dispersion of the engine exhaustshbirontgraction with
the vortex wake of an aircraft are discussed. The case of a typical large transport aircraft is considered. First, the interaction
betweerthe jets and the vortices is characterized by means of non dimensional parameters. When considering aircraft under cruise
conditions,it is shown thgets have almost nofett on the vortex wake dynamicse\When consider the way the jet is changed
by the vortices. Thiss evaluated by means of an integral model. Examples are given which show that the jet is captured by the
vorticesat very diferent distances behind the aircraft depending on the engine-wingtip separation. The model does not take into
accounthe distortion of the jet plume by the vortex shearing which becomes significant when the jet reaches the vortex center
region.Results of a numerical simulation of the convectiofuudibn of apassive scalar field, as well as a visualisation realized
duringan experiment are presented in order to illustrate this point.
Author
Transport Aicraft; Aircraft Engines; Wig Tips; \brtices

19970014188Congressional Budget fife, Washington, DC USA
A CBO Study: An Analysis of U.S. Army Helicopter Pograms,
Lussier,Frances M., Congressional Budgefi€d, USA, Black, Shaun, Congressional Budgeficdf USA; Dec. 1995; 91p; In
English
ReportNo.(s): AD-A311939; No Copyright; #ail: CASI; A05, Hardcopy; A01, Microfiche

Theaviation branch has become an important asgbed).S. Armylts attack, scout, and utility helicopters played major
roles in the Netnam Vr and in operations in the Persian Gulf. The Army plans to rely on its aviation assets increasingly in the
futureto provide timely tactical intelligence and transport capabilégewell as flexible firepowelhe Armys helicopter fleet
is aging, howeverAlthough the Army invested heavily in the 1980s to purchase new camdattility helicopters, more than
half of all of thehelicopters currently in the Armg/inventory are Mtnam-era aircraft. Many of those helicopters have exceeded
their useful service life, and the Army would like to retire them. But even though the Army is reducing the size of its helicopter
fleetas it reduces its overall force structure, it does not have enough modern aircraft to fill all of its requirements. The Army plans
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to buy a substantial number of new helicopters starting in 2004, but those helicopters are limited to combat aircraft; they do not
include any new ultility helicopters. Furthermore, fireny does not intend to buy any new helicopters at all between 1996 and
2004.Consequentlyit will have to retain many i¢tnam-era combat helicopters well into the next century and hundredst-of V
nam-erautility helicopters for the foreseeable future.

DTIC

Military Helicopters; Service Life

19970014755Army Aviation Applied Bchnology Directoratd-ort Eustis, ¥X USA

Helicopter Gross Weight Determination from Monitored Parameters Final Report Feb. 1985 - May 1986

Moffatt, John G ., Army ®iation Applied chnology Directorate, USA; May 1996; 29p; In English

Report No.(s): AD-A31339; USAA COM-TR-96-D-5; No Copyright; ®ail: CASI; A03, Hardcopy; AO1, Microfiche
Whenmonitoring helicopter components knowledge of the gross weight an aircraft is operating at is requifex tdigié

damaging from non-damaging flight conditions. Several attempts have been made at estimating helicopter gross weight using

aircraft-mountednstrumentation that have proven inaccurate and costly due to instrumentation and calibration needs. A simple

algorithm which requires only engine torque, hover height, pressure altitude, and ambient temperature parameters to estimate

gross weight has been developed. The algorithm is based on the UH-IH hover performance chart found in the operators user

manual.Results of this ébrt indicate the algorithm can be used to determine the gross weight rangaédim, high) while

in a hover condition.

DTIC

Helicopters; Algorithms; \ight (Mass); Flight Conditions

19970015092NASA Langley Research Centétampton, YA USA
Tiltr otor Vibration Reduction Through Higher Harmonic Control
Nixon, Mark W,, NASA Langley Research Cent&lSA; Kvaternik, Raymond G., NASBangley Research Cent&iSA; Settle,
T. Ben, Bell Helicopter Co., USA; Apr. 29, 1997; 24p; In English; 53rd; American Helicopter Society Annual Forum, 29 Apr.
- 1 May 1997, \ginia Beach, ¥, USA; Sponsored by American Helicopter Socidtg., USA
Report No.(s): NASA-TM-12427; NAS 1.15:12427; No Copyright; ¥ail: CASI; A03, Hardcopy; A01, Microfiche

Theresults of a joint NASA/Army/Bell Helicopterektron wind-tunnel test to assess the potential of higher harmonic control
(HHC) for reducing vibrations in tiltrotor aircraft operating in the airplane mode of flight, and to evaluatiethigeziess of a
Bell-developedHHC algorithm called MXSS (Multipoint Adaptive Vbration Suppression System) are presented. The test was
conducted in the Langley Transonic Dynamics Tunnel using an unpowered 1/5-scale semispan aeroelastic model of the V-22
which was modified to incorporate an HHC system employing both the rotor swashplate and the wing flaperdectifenets
of the swashplate and the flaperon acting either singly or in combination in reducing IP and 3P wing vibrations over a wide range
of tunnel airspeeds and rotor rotational speeds was demonstrated. VisSMAgorithm was found toe robust to variations in
tunnelairspeed and rotor speed, requiring only occasiomdine recalculations of the system transfer matrix. HHC had only a
small (usually beneficial) ééct on blade loads but increased pitch link loads by 25%. No degradation in aeroelastic stability was
notedfor any of the conditions tested.
Author
Rotary Vihg Aircraft; Helicopters; Nbration Damping; V22 Aircraft; Rotor Speed; Aeelasticity

19970015322Army Aviation Systems Commanéeroflightdynamics Directoratéoffett Field, CA USA
Performance and Pessue Data from a Small Model Tilt-Rotor in Hover
Branum, Lonnie, Army Miation Systems Command, USA;iig, Chee, Army ation Systems Command, USA; AA997;
94p; In English
Contract(s)/Grant(s): FOP 505-59-87
Report No.(s): NASA-TM-110441; NAS 1.26:110441; USAATCOM-TR-97-A-003; A-976185; No Copyright; Avail: CASI;
AO05, Hardcopy; AO1, Microfiche

A test of a small three-bladed model roteith geometry typical of that used Gh-rotor aircraft, was conducted in the U.S.
Army Aeroflightdynamics Directorate’anechoic hover chambdihe objectives of the test were to determine the hover perfor
manceof the rotor and investigate the pressure distributions on a blade operating at various collective pitch angkgseadd.tip
This report presents the rotor performance data and blade surface pressures.
Author
Tilt Rotor Aircraft; Hovering; Titing Rotors; Pessue Measuement; Pessue Distribution
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19970015432Kaman Aerospace CorBloomfield, CT USA
Advanced Rotor Blade Eosion Protection System Final Report
Weigel, Wiliam C., Kaman Aerospace Corp., USA; Jul. 1996; 294p; In English
Contract(s)/Grant(s): DAAJ02-91-C-0045
ReportNo.(s): AD-A314355; R-2034; USARCOM-TR-95-D-8; No Copyright; ®ail: CASI; A13, Hardcopy; A03, Microfiche

Two newhydrolysis-free elastomeric materials have been identified, tested and fabricated into full length leading edge ero
sionguards. The were applied to K747 composite main rotor blades for operational flight evaluation on the AH-1 Cobra.helicopter
Oneexhibits more than four times the rain resistance and twice the sand resistance as the current material. The other has six time:
the sand resistance and equivalent rain resistance. A worldwide survey was conducted to identify potentiallgnatstadie
Moldableand castable materials, filhasid tapes, sprayable coatings and two-component, room temperature curing systems were
subjectedo hydrolysis testing and whirling arm rain erosion testing. A selected group wasitfjected to whirling arm sand
erosionand impact testing in a Kaman-funded test facility constmcted for this program. Solar radiation, fungus, salt fog, low tem
peraturetemperature shock and decontamination testing completed the environmentartegidesign criteria and qualifiea
tion test procedures were updated. A three-dimensional, dynamic, finite element stress wave analytical model of a raindrop
impactingelastomeric material was developed. A unique test procedure was devised for meagerstggliar; high strain rate,
dynamicmaterial properties required for input into the analytical model.
DTIC
Rotary Wings; Finite Element Method; Erosion; Environmental Tests; Flight Tests; Helicopters; Performance Tests; Stress
Analysis

06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19970014535Army Aeromedical Research Laort RuckerAL USA
Assessment Methodology for Integrated Helmet and Display Systems in Rotaryig Air craft Final Report
Rash,Clarence E., Army Aeromedical Reseat@b., USA; Mozo, Ben T Army Aeromedical Research Lab., USA; McLean,
William E., Army Aeromedical Research Lab., USA; McEntire, B. Joseph, Army Aeromedical Research Lab., USA; Haley,
Joseph.., Army Aeromedical Research Lab., USA; Licina, Joseph R., Army Aeromedical Research Lab., USA; Richardson, L.
Wayne, Army Aviation Systems dst Activity, USA; Apr. 1996; 242p; In English
Report No.(s): AD-A31400; USAAARL-96-1; No Copyright; ¥ail: CASI; All, Hardcopy; A03, Microfiche

TheU.S. Army is moving towards a trend of using helmet mounted displays in all rotary-wing aircraft. Such devices are inte
gratedsystems consisting of the basic helmet, an optical dispy@yprotection, and a head tracKehis report provides a compre
hensive methodology for testing all aspects of such integrated helmet and display systems. The assessment methodology
encompasses both laboratory and in-flight evaluations. The major evaluation areas for the laboratory assessment are optical
visual, biodynamic, and acoustical. The in-flight evaluation assesses flight performance and logistical suppdntalbldition,
humanfactors and safety issues are addressed.
DTIC
Helmet Mounted Displays; Biodynamics; Acousto-Optics; Human Factors Engineering; Rotary Wing Aircraft; Performance
Tests

19970015372Dynamics Research Corpvilmington, MA USA
SuperimposingInstrument Symbology on a Night \fsion Goggle Display During Simulated Contour Flight Final Report
Feb.1992 - Jan. 1993
Morey, John C., Dynamics Research Corp., USA; Simon, Robert A., Dynamics Research Corp., USA; Leedom, Dennis K., Army
Researcthinst. for the Behavioral and Social Sciences, USA; Jan. 1996; 101p; In English
Contract(s)/Grant(s): MDA903-92-D-0025
Report No.(s): AD-A314349; E-21748U; ARI-CR-96-03; No Copyrightaik CASI; A06, Hardcopy; A02, Microfiche

This experiment examined thefeft of superimposinglelmet-Mounted Display (HMD) flight information symbology on
the Aviator Night VISiongoggle (ANVIS). Tventy-five rated helicopter pilots with no previous HMD experience were assigned
to either an ANVIS-HMD group or a goggles-only group (ANVIS-only). All pilots fiamiliarization flights and an hotiong
reconnaissanamission on the Simulatorrdining Research Advance@sibed for Aiation (STRAA), a high fidelity simulatar
HMD symbology and the night vision goggldeets were integrated into the out-the-window images. Performance of the ANVIS-
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HMD group was comparable to that of the ANVIS-only group with respect to maintaining airspeed and altitude, detgtsng tar
detectingwire obstacles, and landing in a confined area. Although ANVIS-HMD users’ visual activity was in the horizon area
of the field of view 85% of the time (compared to 63% for the ANVIS-only group), they did not scan fectavely. No evidence

of cognitive capture on the symbology was found. pilot experience levélaatikdness were not associated with flight perfor
manceor taget detections but eye dominance was.

DTIC

Night \ision; Goggles; Display Devices; Helmet Mounted Displays

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.

19970014307Allison Engine Ca.Indianapolis, IN USA
Small Engine Technology Task 4: Advanced Small Tirboshaft Compressor (ASTC) Performance and Range Investiga
tion Final Report
Hansen, JéfL., Allison Engine Co., USA; DelanefRobert A., Allison Engine Co., USA; Mat997; 133p; In English
Contract(s)/Grant(s): NAS3-27394TRP 505-62-10
ReportNo.(s): NASA-CR-198503; NAS 1.26:198503; E-10333; No Copyrigh&ilACASI; A07,Hardcopy; A02, Microfiche

This contact had two main objectives involving both numerical and experimental investigations of a small highljnloaded
stage axial compressor designated Advanced SmaioEhaft Compress¢ASTC) winch had a design pressure ratio goal of
5:1 at a flowrate of 10.53 Ibm/s. The first objective was to conduct 3-D Navier Stokes multistage analyses of the ASTC using
several different flow modelling schemes. The second main objective was to complete a numerical/experimental investigation
into stall range enhancement of the ASTC. This compressor was designed wider a cooperative Space Act Agreement and all testing
was completed at NASA Lewis Research Center. For the multistage analyses, four different flow model schemes were used,
namely:(1) steady-state ADXC analysis, (2) unsteady ABE analysis, (3) steady-state APNASA analysis, and (4) steady state
OCOM3D analysis. The results of all the predictions were compared to the experimental data. The steady-state ADPAC and
APNASA codes predicted similarverall performance and produced good agreement with data, however the blade rew perfor
mance and flowfield details were quite different. In general, it can be concluded that the APNASA average-passage code does
a better job of predicting the performance and flowfield details of the highly loaded ASTC compressor
Author
Turbomachinery; Tirboshafts; lirbocompessors; Pessue Ratio; Engine Design

19970014315Advisory Group for Aerospace Reseaestd DevelopmenPropulsion and Engetics PanelNeuilly-SurSeine,
France
AdvancedAero-Engine Concepts and Contls Les Concepts Advances et les Commandes des Nouveaux Motewisr’A
Jun.1996; 414p; In English; 86th, 25-29 Sep. 1995, Seatite, WBA
Report No.(s): AD-A311466; AGARD-CP-572; ISBN-92-836-0025-8; No Copyright; Avail: CASI; A18, Hardcopy; A04,
Microfiche

The Propulsion and Energetics Panel Symposium on Advanced Aero-Engine Concepts and Controls was held from 25-29
Septembef 995 in Seattle, USA. It dealt with propulsion, including thrust vectoring, for future combat aircraft, vertical landing
aircraft and transport aircraft. Better fuel efficiency, longer range and higher operational flexibility will be gained from aero
engines with advanced cycles which require improvements in fluid dynamics, materials and cooling. Five Sessions (37 papers
includingthe keynote): Engine research and demonstration, requirements and programmes (3)eAdgicafntegration (5);
Propulsion system and component technology (10); Engine control systems (13); Integrated flight and propulsion control (5).
Dual use application of results is intended.
DTIC
Thrust \éctor Contol; Transport Aicraft; Propulsion; Fighter Aicraft; Engine Conipl

19970014343Naval Postgraduate SchpBlept. of Systems Managemghtonterey CA USA

Methods for Determining Performance Expectations and Optimal No Build Tmes of Fielded Jet Engines
Mlikan, Mark E., Naval Postgraduate School, USA; Jun. 1998p:1in English

Report No.(s): AD-A31627; No Copyright; #ail: CASI; A06, Hardcopy; A02, Microfiche
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This thesis investigates methods for determining fielded jet engine performance expectations. Data exported from the Naval
Aviation Logistics Data Analysis (NALDA) data base was fitted byeitll distribution to obtain the engine probability density
function,cumulative density function, mean time between failure, failure rate, and condition reliabilities. The thesis applies the
resultsof the data analysis by using a commercial software package, Mathcad, to find the solution to an optimizing equation for
averagemaintenance cost per hour of engine critical component operation. The solution yields optimum no build times given the
componens hard time, ratios of several inspection/repair cost factors, and propertiesailutiedime probability distributions
of the engine and component. The goal is to economize resdyraespecting life limited components when they are available
after having accumulated a predetermined number of operating hours. The procedures developed can be used for any aircraf
engineor any mechanical component with failure data that can be fitted aMdistribution and with maintenance cost ratios
thatfit the model presented herein.

DTIC
JetEngines; Aicraft Engines; Applications Pigrams (Computers); Engine Parts; Component Reliability; Failunalysis; Sta
tistical Analysis; Life (Durability)

19970014398Naval Postgraduate SchpMonterey CA USA
Detection and Identification of Cyclostationary Signals
DaCosta, Evandro Luiz, Naval Postgraduate School, USA; 1886; 126p; In English
Report No.(s): AD-A31555; No Copyright; #ail: CASI; A07, Hardcopy; A02, Microfiche

Propellemoise can be modeled as an amplitude modulated (AM) signal. Cyclic Spectral Analysis has been used successfully
to detect the presence of analog and digitally modulated signals in communication systems. It can also identify the type of modula
tion. Programs for Signal Processibgsed on compiled languages such asTHO® or C are not user friendlgnd MATLAB
based programs have become the de facto language and t@g&dmprocessing engineers worldwide. This thesis describes
theimplementation in MALAB of two fast methods of computing the Spectral Correlation Density (SCD) Function estimate,
the FFT Accumulation Method @&M) and the Strip Spectral Correlation Algorithm (SSCA), to perform Cyclic Analysis. Both
methodsarebased on the Fast Fourieramsform (FFT) algorithm. The results are presented and areas of possible enhancement
for propeller noise detection and identification are discussed.
DTIC
Propeller Noise; Spectrum Analysis; Fast Fouriearisformations; Signal Picessing; Spectral Cagfation

19970014405Wright Lab, Aero Propulsion and Power Directoraféright-Patterson AFB, OH USA
Turbine Aero Thermal Reseach Interim Report 1 Nov 1995 - 9 Jul. 1996
Rivir, Richard B., Wight Lab., USA; Jul. 09, 1996; 8p; In English
Contract(s)/Grant(s): AF Proj. 2307
Report No.(s): AD-A312082; WL-TR-96-2082; No Copyrightjafl: CASI; A02, Hardcopy; A01, Microfiche
This report indicates current areas of turbine aero thermal research in house at the Aero Propulsion and Power Directorate
and lists current publications (17) from Nov 95 to Jul 96.
DTIC
Propulsion; Thermodynamic Bperties; Gas lirbine Engines

19970014823United echnologies CorpEast Hartford, CT USA
A Thr ee-Dimensional Linearized Unsteady Euler Analysis for drbomachinery Blade Rows Final Report
MontgomeryMatthew D., United &chnologies Corp., USA;evdon, JosepM., United Technologies Corp., USA; Mat997;
92p;In English
Contract(s)/Grant(s): NAS3-26618TRP 538-03-1
Report No.(s): NASA-CR-4770; NAS 1.26:4770; E-10670; No CopyrighjlACASI; A05, Hardcopy; A01, Microfiche

A three-dimensional, linearized, Euler analysis is being developed to provide@mefinsteady aerodynamic analysis that
canbe used to predict the aeroelastic aptbacoustic responses of axial-flow turbo-machinery blading.The field equations and
boundaryconditions needed to describe nonlinear and linearized inviscid unsteady flows thitgiage row operating within
a cylindrical annular duct are presented. A numerical model for linearized inviscid unsteady flows, whichacoegtgsld,
implicit, wave-split, finite volume analysis to aféseld eigenanalysis, is also described. The linearized aerodynamic and-numeri
calmodels havdeen implemented into a three-dimensional linearized unsteady flow code, called LINFLUX. This code has been
appliedto selected, benchmark, unsteaglybsonic flows to establish its accuracy and to demonstrate its current capabilities. The
unsteadyflows considered, have been chosen to allow convenient comparisons btteveBYFLUX results and those of well-
known,two-dimensional, unsteady flow codes. Detailed numerical results for a latiGaid a three-dimensional version of the
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10th Standard Cascade indicate that important progress has been made towards the development of a reliable and useful, three-d
mensionalprediction capability that can be used in aeroelastic and aeroacoustic design studies.

Author

Three Dimensional Flow; Euler Equations of Motion; Unsteady Flow; Aerodynamic Characteristics; Boundary Conditions;
MathematicalModels; Unsteady Aedynamics

19970015118Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Influence of Tip Clearance on the Flowfield in a Compessor Cascade \ith a Moving Endwall
McMullan, Richard J., Air Force Inst. oB€h., USA; Dec. 1996; 138p; In English
Report No.(s): AD-A320928; AFIT/GAE/ENY/96D-5; No Copyrightydil: CASI; A07, Hardcopy; A02, Microfiche

The efects of changing the blade tip clearances on the velocity and pressure flowfields within a compressor cascade were
investigatedn this experimental thesis. All moving endwall measurements were taken at a constant fiiovecoef 0.5 and
tip clearances of 0.5, 1.0 and 2.0 percent chord. Hot-wire/film probes were used to determine the three-dimensional velocity vector
componentdn various transverse planes - one upstream of the leading edges of the blades, threee\bithile cascade and one
downstreanof the trailing edges of the blades. The transveesgcity vector plots showed a scraping of the tip leakage vortex
from the suction surface of one blade across the blade pitch to the pressure surface of the adjacent blade. A total pressure rak
placeddownstream of the trailing edges of the blades measured the pressure flowfield at the exit of the cascade. The mass-averagec
values of total pressure loss coefficient decreased for reduced gaps. Finally, the tests performed on a crenulate blade geometr
ata tip clearance of 0.01 chord showed a 15.5% reduction in thetetslure losses as compared to the straight blade geometry
DTIC
BladeTips; Clearances; Flow Distribution;drbocompressors
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AIRCRAFT STABILITY AND CONTROL

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

199700143100Ild Dominion Univ, Aerospace Engineering Deptlorfolk, VA USA
Aerostructural Vortical Flow Interactions with Applications to F/A-18 and F-117 Tail Buffet
Kandil, Osama A., Old Dominion UniMUSA; MasseySteven J., Old Dominion UnjWJSA; ShetaEssam F., Old Dominion
Univ., USA; 1996; 22p; In English; High-Angle-of-Attaclkedhnology 17-19 Sep. 1996, HamptonAMUSA
Contract(s)/Grant(s): NAG1-994; NAG1-648
Report No.(s): NASA-CR-203245; NAS 1.26:203245; No CopyrighigiACASI; A03, Hardcopy; A01, Microfiche

Thebuffet response of the flexible twin-tail configuration of the F/A-18 and a generld Rificraft are computationally sim
ulatedand experimentallyalidated. The problem is a multidisciplinary one which requires the sequential solution of three sets
of equations on a multi-block grid structure. The first set is the unsteapressible, full NavieBtokes equations. The second
setis the aeroelastic equations for bending and torsional twin-tail responses. The third set is the grid-displacement equations which
areused to update the grid coordinates due to the tail deflections. The computational models consist of a 76 deg. Shap back,
edgeddelta wing of aspect ratio of one and a swept-back F/A-18 ai7Rwlin-tail. The configuration is pitched at 30 deg. angle-
of-attack. The problem is solved for the initial flow conditions with the twin tails kept rigid. Next, the aeroelastic equations of
thetails are turned on along with the grid-displacement equations to solve for the bending and torsional tails responses due to the
unsteadytoads produced by the vortex breakdown flow of the leading-edge vortex cores of the delta wing. Several spanwise loca
tionsof the twin tails are investigated. The computational results are validated using several existing experimental data.
Author
Aeroelasticity;Angle of Attack; dttex Beakdown; NavieStokes Equation; Multiblock Grids; Flow Characteristi&)ffeting

19970014611Air Force Inst. of €ch, School of EngineeringNright-Patterson AFB, OH USA

Optimal Formation Flight Contr ol

McCamish, Shawn B., Air Force Inst. oédh., USA; Dec. 1995; 182p; In English

Report No.(s): AD-A309647; AFIT/GE/ENG/95D-16; No Copyrightafl: CASI; A09, Hardcopy; A02, Microfiche
Automaticformation flight involves controlling multiple wing aircraft equipped with standard Mach-hold, altitude-hold, and

heading-holdautopilots in order to maintain a desired position relative to a lead aircraft throfigtmation maneuvers. Changes

in the lead aircraf states, including formation heading, velacit§itude, and geometry changes, are treated as disturbance and

are rejected by the formation flight control system. The work in this thesis is a continuation of five previous theses, dealing with
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thedesign of formation flight control systems. The goal of the optimal formation flight control design is to achieve robust forma
tion maintenance in the face of formation maneuvers and the presence of full system nonlinearities. Second-order aircraft/autopi
lot models are included in the design and a new control law is employed. A constrained optimization for determining the optimal
controllergains of fixed structure controllers is employed. The two controllers considere®emgoational plus FeedForward
(PFF)controller previously developed at AFI&nd a new Proportional plus Integaad FeedForward (PIFF) controllarhich

uses less feedforward information. Finatlye constrained optimization is applied to a wide variety of formation maneuvers and
geometrychanges initiated from both the tight, closely spaced, and loose, more widely dispersed, types o f formations.

DTIC

Optimal Contol; Feedforwad Contol; Flight Contmol; Aircraft Maneuvers; Automatic Pilots; CootfTheory; Vihgs

19970014738NASA Dryden Flight Research Centedwards, CA USA
Evaluation of High-Speed Civil Transport Handling Qualities Criteria with Supersonic Flight Data
Cox, Timothy H., NASA Dryden Flight Research CentdBA; Jackson, Dante WNASA Dryden Flight Research CentBiSA;
Apr. 1997; 30p; In English
Contract(s)/Grant(s): FOP 529-50-24
Report No.(s): NASA-TM-4791; NAS 1.15:4791; H-2153; No CopyrightaiA CASI; A03, Hardcopy; A01, Microfiche

Most flying qualities criteria have been developed from data irstibsonic flight regime. Unique characteristics of super
sonicflight raise questions about whether these criteria successfully extend into the supersonic flight regime. Approximately 25
yearsagoNASA Dryden Flight Research Center addressed this issue with handling qualities evaluations of the XB-70 and YF-12.
Good correlations between some of the classical handling qualities parameters, such as the control anticipation parameter as
functionof damping, were discovered. More criteria have been developed since these studies. Some of these more recent criteria
arebeingused in designing the High-Speed Civiaiisport (HSCT). A second research study recently addressed this issue through
flying qualities evaluations of the SR-71 at Mach 3. The research goal was to extend the high-speed flying qualities experience
of large airplanes and to evaluate mogeent MIL-STD-1797 criteria against pilot comments and ratings. Emphasis was placed
on evaluating the criteria used for designing the HSXHB-70 and YF-12 data from the previous research supplement&iRtiia
data.The results indicate that the criteria used inHIBCT design are conservative and should provide good flying qualities for
typical high-speed maneuvering. Additional results show correlation between the ratings and comnaittsiarfdr gradual
maneuveringvith precision control. Correlation is shown between ratings and comments and an extension of the Neal/Smith crite
rion using normal acceleration instead of pitch rate.
Author
Evaluation; High Speed; Civihation; Data Acquisition; Supersonic Flight; Flight Characteristics

19970014822Lockheed Martin Engineering and Sciences Eampton, YA USA
HARYV ANSER Flight Test Data Retrieval and Pocessing Pocedures
Yeager Jessie C., Lockheed Martin Engineering and Sciences Co., USA]1 884t 400p; In English
Contract(s)/Grant(s): NAS1-96014TRQP 522-21-31-01
Report No.(s): NASA-CR-201670; NAS 1.26:201670; No CopyrighgiACASI; A17, Hardcopy; A04, Microfiche

Under the NASA High-Alpha Technology Program the High Alpha Reseasitle (HAR/) was used to conduct flight
testsof advanced control ffctors, advanced control laws, and high-alpha design guidelinkgdo supemaneuverable fight
ers. The High-Alpha Research Vehicle is a pre-production F/A-18 airplane modified with a multi-axis thrust-vectoring system
for augmented pitch and yawontrol power and Actuated Nose Strakes for Enhanced Rolling (ANSER) to augment body-axis
yaw control powerFlight testing at the Dryden Flight Resea@inter (DFRC) began in July 1995 and continued until May 1996.
Flight data will be utilized to evaluate control law performance and aircraft dynamics, determine aircraft control and stability
derivatives using parameter identification technigues, and validate design guidelines. to accomplish these purposes, essentia
flight data parameters were retrieved from the DFRC data system and stored on the Dynamics and Control Branch{DCB) com
putercomplex at LangleyThis report describes the multi-step task used to retrieve and process this data and documents the results
of these tasks. Documentation includes software listings, flight information, maneuver information, time intervals fdatahich
wereretrieved, lists of data parameters and definitions, and example data plots.
Author
Aircraft Contol; Reseath \éhicles; Data Retrieval; Data Systems; Dat@aé¥ssing; Thrustéc¢tor Contol
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19970015300Army Research LapAberdeen Proving Ground, MD USA
Helicopter Trim Analysis Final Report 10 - 15 Sep. 1992
Fries, Joseph, Army Research Lab., USA; Jun. 1996; 46p; In English
Contract(s)/Grant(s): DA Proj. 1L1-62618-AH-80
Report No.(s): AD-A310293; ARL-MR-317; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

This report presents a generic first-principles helicopter trim analysis for use on a personal work stakioig Wom the
helicopter’sphysical properties, talculates the main rotor bladeollective, longitudinal cyclic, body pitch, and stabilator pitch
angles to maintain a trimmed flight condition over a complete forward-speed range. The computer program automatically sweeps
througha forward-speed range, varying the collective, longitudinal cyclic, and stabilator pitch angles to satisfy the trimmed condi
tion. It is an improvement over earlier work where the analyst had to vary these parameters at the keyboard. It presents an example
of the usage with an AH-64A helicoptand the programa’source code is included.
DTIC
Helicopters;Flight Conditions; Computer Bgrams; Aeodynamic Characteristics; Aedynamic Balance; Helicopter Cootr
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RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways, aircraft repair and overhaul facilities; wind tunnels; shock tubes, and aircraft engine test
stands.

19970014504Army Engineer Vdterways Experiment StatipGeotechnical LabVicksbug, MS USA
A State-of-the-Art Study and Survey of Flexible Pavement Construction Jointing 8chniques Final Report
Regan, Geae L., Army Engineer \Aterways Experiment Station, USA; Jun. 1996; 86p; In English
Contract(s)/Grant(s): DTAD1-90-Z-02069
Report No.(s): AD-A31890; DOT/RA/AR-95/57; No Copyright; Aail: CASI; A05, Hardcopy; A01, Microfiche

This report summarizethe state-of-the-art construction joints in airport hot-mix asphalt flexible pavement surfaces. It also
discusseand develops criteria for improved Federgiation Administration (RA) standards and proceduresoii leading to
its completion consisted of three parts: a literature and experience régldwampling and analysis of construction density of
airportpavements, and a survey ofjanizations involved in airport and highway pavement construction. The literature review
coveredhighway and airport joint construction techniques, experiences, and reports of pulplitvatedoganizations. Informa
tion was examined for useful joiahd mat construction data and for potential improvements in construction techniques and speci
fications.Construction techniques for making joints were summarized. Field sampling and analysis consisted of examining the
effectsof manual and mechanical joint-forming techniques on constrdetesity at threeA&A airport projects. Densities in the
interior portions of paved areas were also analyzed. Data indicated that interior and joint portions of pavements were different
whencharacterized by densityhe survey portion included (1) developing a hot-mix construction and performance questionnaire
for organizations; (2) distributing it to state highway agenciég, &rports, U.S.Government dices and a few non-U.S. loca
tions; and (3) analyzing the completed responses. The intended audience was pavement owners, designers, specifiers, and contra
tors. Responses from 130 organizations were presented on a question-by-question basis. Some of the overall report findings
indicated that airport runway longitudinal construction joint lengths easily exceed nine times the length of runways, creating a
hugemaintenance problem if they are not durable enough to resfat &madl environmental conditions.
DTIC
Maintenance; Pavements; Density (Masélivhe); Construction; Runways

19970015319NASA Langley Research Centétampton, YA USA

The New Heavy Gas &sting Capability in the NASA Langley Tansonic Dynamics Tinnel

Cole,Stanley R., NASA Langley Research Centé8A; Rivera, Jose A., .JINASA Langley Research Cent&lSA; 1997; 14p;

In English; Royal Aeronautical Societyiltd Tunnels and \d Tunnel st Techniques Forum, 14-16 A@r997, Cambridge,

UK

ReportNo.(s): NASA-TM-112702; NAS 1.15:12702; Paped; No Copyright; Aail: CASI; A03, Hardcopy; AO1, Microfiche
The NASA Langley Transonic Dynamics Tunnel (TDT) has provided a unique capability for aeroelastic testing for over

thirty-five years. The facility has a rich history of significant contributions to the design of mang&iSiercial transports and

military aircraft. The facility has many features which contribute to its uniqueneasrizglasticity testing; howevererhaps the

most important facility capability is the use of a heavy gas test medium to achieve higher test densitietestigkdium densi

tiessubstantially improve model building requirements and therefore simplifaithieation process for building aeroelastically
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scaledwind-tunnel models. The heavy gas also provides other testing benefits, including reduction in the power requirements to
operatethe facility during testing. Unfortunatelghe use of the original heavy gas has been curtailed due to environmental con
cerns.A new gas, referred to as R-134a, has been identified as a suitable replacement for the former TDT heavy gas. The TDT
is currently undegoing a facility upgrade to allow testing in R-134a heavy gas. This replacement gas will result in an operational
test envelope, model scaling advantages, and general testing capabilities similar to those available with the former TDT heavy
gas.As such, the TDT is expected to remain a viable fadiityaeroelasticity research and aircraft dynamic clearance testing well

into the 21st century. This paper describes the anticipated advantages and facility calibration plans for the new heavy gas anc
briefly reviews several past test programs that exemplify the possible benefits of heavy gas testing.

Author

Transonic Vihd Tunnels; Aeoelasticity; Gas Density; WWd Tunnel Calibration; Rae Gases
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CHEMISTRY AND MATERIALS

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

19970014010Virginia Univ, Dept. of Materials Science and Engineeri@barlottesville, X USA
NASA-UVA Light Aerospace Alloy and Structues Technology Pogram (LA2ST) Progress Reportl Jul. 1996 - 31 Dec.
1996
Gangloff, Richard P., Virginia Univ., USA; Starke, Edgar A., Jr., Virginia Univ., USA; Kelly, Robert G., Virginia Univ., USA;
Scully, John R., ¥fginia Univ,, USA; Shiflet, Gary J., Wginia Univ,, USA; StonerGlenn E.Virginia Univ, USA; Wert, John
A., Virginia Univ, USA; Feb. 1997; 156p; In English; Original contains color illustrations
Contract(s)/Grant(s): NAG1-745
Report No.(s): NASA-CR-203858; NAS 1.26:203858;A/428266/MS97/121; N&opyright; Avail: CASI; A08, Hardcopy;
A02, Microfiche

The NASA-UVA Light Aerospace Alloy and Structuresdhnology (LA2ST) Program was initiated in 1986 and continues
with a high level of activityHere, we report on progress achieved between July | and December 31, 1996. The objective of the
LA2ST Program is to conduct interdisciplinary graduate student research on the performance of next generation, light-weight
aerospacalloys, composites and thermal gradient structiresllaboration with NASA-Langley researchers. Specific technical
objectivesare presented fa@ach research projecte/generally aim to produce relevant data and basic understanding of material
mechanical response, environmental/corrosion behavior, and microstructure; new monolithic and composite alloys; advanced
processingnethods; new solid and fluid mechan&smlyses; measurement and modeling advances; and a pool of educated gradu
atestudents for aerospace technologies. The accomplishments presented in this report are summarized as follows. Three researc
areas are being actively investigated, including: (1) Mechanical and Environmental Degradation Mechanisms in Advanced Light
Metals,(2) Aerospace Materials Science, and (3) Mechanics of Materials for Light Aerospace Structures.
Derived from text
Aircraft Structues; Light Alloys; Aicraft Construction Materials; Degradation; Mechanicaldperties; Micostructure

199700144480ak Ridge National LapHigh Temperature Materials LabIN USA
Neutron diffraction studies of welds of aeospace aluminum alloys
Martukanitz, R. P., Pennsylvania State Univ., USA; Howell, P. R., Pennsylvania State Univ., USA; Payzant, E. A., Oak Ridge
NationalLab., USA; Hubbard, C. R., Oak Ridge National Lab., USA; Spe&eOak Ridge National Lab., USA; 1996; 7p; In
English; American Society of Mechanical Engineers and Metals Materiabk\\6-10 Oct. 1996, Cincinnati, OH, USA
Contract(s)/Grant(s): DE-AC05-960R-22464
Report No.(s): Conf-961017t1DE96-015321; No Copyright,\ail: CASI; A02, Hardcopy; A01, Microfiche

Neutron diffraction and electron microscopy were done on residual stress in various regions comprising variable polarity
plasma arc welds of alloys 2219 (Al-6.3Cu) and 2195 (Al-4.0Cu-1.0Li-0.5Mg-0.5Ag). Results indicate that lattice parameter
changesn the various weld regions may be attributed to residual stresses generated during weldiigsascal changes in
microstructure. Distribution of longitudinal and transverse stress of welded panels shows peaks of tension and compression,
respectivelywithin the HAZ and corroboratearlier theoretical results. Position of these peaks are related to position of minimum
strengthwithin the HAZ, and the magnitude of these peaks are a fraction of the local yield strength in this relgiorents of
alloy 2195-T8 exhibited higher pea&sidual stress than alloy 2219-T87. Comparison of neutrfsaaibn and microstructural
analysisindicate decreased lattice parameters associated with the solid solutiomedutih€AZ; this results in decreased apparent
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tensileresidual stress within thiggion and may significantly alter interpretation of residual stress measurements of these alloys.
Considerableelaxation of residual stress occurs during removal of specimens from welded panels and wagdisediferen-

tiating changes in lattice parameters attributed to residual stress from welding and modifications in microstructure.

DOE

AluminumAlloys; Neuton Diffraction; Lattice Parameters; $lled Joints; Residual ®s;Plasma At Welding; Stess Distribu

tion; Microstructue; Tensile Stess; Aicraft Structues

19970015125Lawrence Livermore National Labvianufacturing and Materials Engineering Dbhivermore, CA USA
Damage initiation and propagation in metal laminates
Riddle, R. A., Lawrence Livermore National Lab., USA; LeserR., Lawrence Livermore National Lab., USA; Syn, C. K.,
Lawrence Livermore National Lab., USA; Jul. 26, 1996; 20p; In English; International Mechanical Engineering Congress and
Exhibition: The Winter Annual Meeting of the ASME, 17-22 Nd\R96, Atlanta, GA, USA
Contract(s)/Grant(s): W405-eng-48
ReportNo.(s): UCRL-JC-122850; CONF-9805-15; DE96-050501; No Copyrightyail: CASI; A03, Hardcopy; AO1Micro-
fiche

The metal laminates proposed here for aircraft structures are Al alloy interlayers between Al alloy based metal matrix com
posite(MMC) plates reinforced with Si carbide particles. Properties to be tailored for jet engine fan containment and wing and
auxiliary supportstructures include the important property fracture toughness. A method was developed for simulating and pre
dicting crack initiation/growth using finite element analysis and fracture mechanics. An important key in predicting the failure
is the tie-break slideline with prescribed (chosen based on J Integral calculations) effective plastic strain to failure in elements
alongthe slideline. More development of the method is negalticularly in its correlation with experimental data from various
fracturetoughness and strength tests of metal laminates. Results show that delamination at the interface of the ductile interlayer
andMMC material can add significantly to the egyerequired to propagate a crack through a metal laminate.
DOE
Aircraft Structues; Aircraft Construction Materials; Aluminum Alloys; Metal Matrix Composites; SiliCarbides; Crack Initi
ation; Laminates; Fractug Mechanics; Finite Element Method; Plates (Structural Members); Feafimalysis
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ENGINEERING

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

19970014519Galaxy Scientific Corp.Egg Harbor dwnship, NJ USA
Digital Systems ¥lidation Handbook, Volume 3, Chapter 2, Design, gst, and Certification Issues for Complex Integrated
Circuits Final Report
Harrison, L., Galaxy Scientific Corp., USA; Landell, B., Galaxy Scientific Corp., USA; Jul. 1996; 65p; In English
Contract(s)/Grant(s): DTAD3-89-C-00043
ReportNo.(s): AD-A312265; DOT/RA/AR-95/125-\01-3-CH-2; No Copyright; #ail: CASI; A04, Hardcopy; A01, Microfiche

This chapter provides an overview of complex integrated circuit techndimgysing particularly upon application specific
integratectircuits. This report is intended to assiéFcertification engineers in making safety assessments oteswmologies.
It examines compleitegrated circuit technologfocusing on three fields: design, test, and certification. It provides the reader
with the background and a basic understanding of the fundamentals of these fields. Also included is material on the development
environmentjncluding languages and tools. Application specific integrated circuits are widely used in Boeing 777 fly-by-wire
aircraft. Safety issues abound fthrese integrated circuits when they are used in safety-critical applications. Since control laws
arenow executed in silicon and transmitted from one integrated circuit to anetfiegrility issues for these integrated circuits
takeon a new importance. This report identifies certification risks relating to the use of complex integrated circuits in fly-by-wire
applications.
DTIC
Application Specific Integrated Cuits; Boeing 777 Aaraft; Avionics; Fly by We Contol; Digital Systems; Ciuit Reliability
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19970013791Arizona Univ, Aerospace and Mechanical Engineerifigcson, AZ USA
The Forced Turbulent Wall Jet Effects of Pressue Gradient and Curvature Final Report 16 Jan. 1993 - 15 Jan 1996
Wygnanski, Israel, Arizona UnivUSA; Jun. 01, 1996; 45p; In English
Contract(s)/Grant(s): F49620-93-1-0050; AF Proj. 2307
ReportNo.(s): AD-A311422; AFOSR-TR-96-0386; Rept-93-1-0050; No CopyrighviaiA CASI; A03,Hardcopy; A01, Micre
fiche

The studies completed in the period of the proposal were in three parts: (1) Both hot wire and PIV data have been obtained
onthe Coanda cylinde6trong influences of curvature and of the pressure gradient on the mean and the turbulence quantities were
found. New structures were observed around the cylinder in the forced case. A theoretical model was established for the mear
flow, which will be an importantool in the further stability studies. (2)v® types of weak wall jet have been observed. Length
andvelocity scales were found and applied in successful normalization of the mean velocity profiles. Furthermore, three instability
modesgcoupled to each othewere investigated through forcing. (3) A novel technique for identification of coherent motions was
developedvhich can eliminate the influence of phgitter and discover much more coherent ggehan the conventional phase
lockedensemble averaging technigue, based on which a reasonable cohemnbedget was established for the first tiffkis
techniquewill be applied to explore the role of coherent motion in the control of separation.
DTIC
TurbulentJets; Pessue Gradients; Coanda Effect; Particle Imagelatimetry; Vdll Jets; Curvatue; Cylindrical Bodies; Aar-
dynamicDrag; Separated Flow

19970014335Naval Postgraduate SchpBlept. of Aeronautics and Astronautitéonterey CA USA
Numerical Simulation of the Flow Field about a Multi-Element Airfoil with Oscillating Flap
Ortiz, Miguel A., Naval Postgraduate School, USA; M&96; 52p; In English
Report No.(s): AD-A31471; No Copyright; #ail: CASI; A04, Hardcopy; A01, Microfiche

Investigation of steady and unsteady flowfields over airfoils is an active area of current computational and experimental
researchln this studythe compressible, viscous, flow over a single and multi-element airfoil is numesicailiated by solving
the Navier Stokes equations. The motivation for this work includes interest in studyindettte ef a stationary/flapping airfoil
combination in tandem configuration. A single-block Navier-Stokes (NS) solver is employed to compute unsteady flowfields.
Turbulencds treated using the Baldwin-Lomax turbulence model. A single C-grid is generated and it is partially distorted to simu
late the flapping motion. Numerical solutions are obtained for flows at a fixed angle of attack and for unsteady flows over flapping
airfoils. The numerical solutions agree well with the experimental data Tieulliés faced during the study are discussed and
futureimprovements are suggested.
DTIC
Numerical Flow Ysualization; Airfoils; Angle of Attack; Flapping; Navi&tokes Equation; Unsteady Flowistbous Flow

19970014986Army Research LapbWeapons and Materials Research Directoraberdeen Proving Ground, MD USA
Characterization of Jet Flow from a Decaying Wve Blast Simulator Final Report
Schraml, Stephen J., Army Research Lab., USA; Jan. 1997; 43p; In English
Report No.(s): AD-A320936; ARL-TR-1259; No Copyrightyal: CASI; A03, Hardcopy; A01, Microfiche

A computational study was performed to characterize the time-dependent jet flow exiting the expansion tunnej®f the lar
blast/thermakimulator (LB/TS). The aerodynamic environment produced by the jet flow has been identified as a possible means
of testing full scale military equipment in high drag blast events. Two-dimeng&iglaxisymmetric calculations were used
to estimate the peak pressure, velgatyd impulse levels in the jet flow as a function of the initial conditions. Next, a set of 2-D
planarsymmetry calculations was performed to assess tbet ef the groungblane on the flow field and determine the changes
in flow parameters as a function of distance from the exit plane. Fiaabt of three-dimensional (3-D) calculations wsed
to generate a detailed description of the time-dependent flow and to determine its spatial uniformity for vehicle testing. The 3-D
calculationsimulating the maximum operational limit of the facility resulted in a peak flow velocity of approximately 420 m/s
in an event with a duration of approximately 1.2 s.
DTIC
Jet Flow; Time Dependence; Flow Characteristics; Shock Tubes; Three Dimensional Flow; Two Dimensional Flow; Aerody-
namicDrag; Jet Blast Effects; Simulators
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19970014309Vigyan Research Associates, Indampton, YA USA

Analysis of Particle Image \¢élocimetry (PIV) Data for Application to Subsonic Jet Noise Studied=inal Report

Blackshire, James L.,ifyan Research Associates, Inc., USA; Jan. 1997; 26p; In English

Contract(s)/Grant(s): NAS1-19505TRP 538-03-12-04

Report No.(s): NASA-CR-201665; NAS 1.26:201665; No CopyrightilACASI; A03, Hardcopy; A01, Microfiche
Globalvelocimetry measurements were taken using Particle Imelgeimetry (P1V) in the subsonic flow exiting a 1 inch

circular nozzle in an attempt to better understand the turbulence characteristics of its shear layer region. This report presents the

results of the PIV analysis and data reduction portions of the test and details the processing that was done. Custom data analysi

anddata validation algorithms were developed apglied to a data ensemble consisting of over 750 PIV 70 mm photographs

takenin the 0.85 mach flow facilityResults are presented detailing spatial characteristics of the flow including ensemble mean

andstandard deviation, turbulence intensities and Reysestdess levels, and 2-point spatial correlations.
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Particle Image ®locimetry; Jet Acraft Noise; Gas Jets;ufbulence; ¥locity Measuement; Subsonic Flow

199700144 16Alabama Uniy, Center for Automation and Robotj¢sduntsville, AL USA
Study Thermographic Flaw Detection Final Report
Walker, James L., Alabama UnjWUSA; Workman, Gary L., Alabama UniMUSA; Jul. 1996; 130p; In English
Contract(s)/Grant(s): NAS8-38609
Report No.(s): NASA-CR-203844; NAS 1.26:203844; No CopyrighigihCASI; A07, Hardcopy; A02, Microfiche

The development of thermographic inspection methods for use on aerospace structures is under investigation f&everal dif
ent material systems, structural geometries and defect types have been included in this study so as to establish a baseline froi
whichfuture IRT testing can be made. This study examines various thermal loading techniques in an attempt to enhanee the likeli
hood of capturing and identifying critically sized flaws under 'non-laboratory’ actual working conditions. Qualification tech-
nigues and calibration standards are also being investigated to standardize the thermographic method. In conjunction with the
thermographic inspections, advanced image processing techniques including digital filtering and neural networks have been
investigatedo increase the ability of 91 detecting and sizing flaws. Here, the digitized thermographic images are mathematically
manipulatedhrough various filtering techniques and/or artificial neural mapping schemes to enhance its overalbgurality
ting accurate flaw identification even when the signal-to-noise ratio is low
Author
Thermography; Nondestructivests; Aicraft Structues; Detection; Image Bressing

19970015286Alabama Uniy Center for Automation and Robotjdduntsville, AL USA
Study Thermographic Flaw Detection Final Report
Walker,James L., Alabama UnjWJSA; Workman, Gary L., Alabama UniMUSA,; Jul. 1996; 127p; In English; Original contains
colorillustrations
Contract(s)/Grant(s): NAS8-38609
Report No.(s): NASA-CR-202781; NAS 1.26:202781; No CopyrighkgiACASI; A07, Hardcopy; A02, Microfiche

The development of thermographic inspection methods for use on aerospace structures is under investigation f&everal dif
ent material systems, structural geometries and defect types have been included in this study so as to establish a baseline frol
which future Infrared Thermography(IRT) testing can be made. This study examines various thermal loading techniques in an
attemptto enhance the likelihood of capturing and identifying critically sized flaws under 'non laboratory’ actual working condi
tions. Qualification techniques and calibration standards are also being investigated to standardize the thermographic method. In
conjunctionwith the thermographic inspections, advanced image processing techniques including digitaldifibriegral net
workshave been investigated to increase the ahifityetecting and sizing flaws. Here, the digitized thermographic images are
mathematicallymanipulated through various filtering techniques and/or artificial neural mapping schemes to enhance its overall
quality, permitting accurate flaw identification even when the signal-to-noise ratio.is low
Author
Aircraft Structures; Thermography; Fault Detection; Image Processing; Digital Filters; Neural Nets; Nondestructive Tests;
Infrared Imagery
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LIFE SCIENCES

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

19970013789Army Aeromedical Research Lalort RuckerAL USA
Subjective Evaluation of the Communications Earplug with Flexible Harness (CEP/FH) Among CH-47D Gwmembers
Final Report
Ribera,John E., Army Aeromedical Research Lab., USA; Mozo, BeArmy Aeromedical Research Lab., USA; MurpBar
baraA., Army Aeromedical Research Lab., USA; Jul. 1996; 18p; In English
Contract(s)/Grant(s): 3016287A878
Report No.(s): AD-A312045; USAARL-96-29; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

Noiselevels in Army rotary-wing aircraft, particularly the CH-47D (Chinook), can reach as hidlb aBA. Current aviator
helmetsprovide adequate hearing protection. Howespeech communication is less than optimum. The Communicatien Ear
plug with Flexible Harness (CEP/FH), developed at the USA Army Aeromedical Research Laborayopyovide an answer
to the problem. Seventeen aviators and crewmembers of a U.S.Resgyve CH-47D unit field tested the CEP/FH and subse
guentlywere queried. Results of the posttrial survey are presented and discussed. When compared with the standard issue SPH--
seriesaviator helmet, crewmembers wearing the CEP/FH perceived improved speech clarity and reduced levels of noise. Based
onweaknesses relative to the harness and microphone components of the CEP/ FH, an advanced prototype of the CEP has evolve
It promises to be more compatible within the CH-47D environment, and more acceptable to crewmembers than the CEP/FH, while
providing hearing protection and enhancing speech intelligibility in noise.
DTIC
Ear Protectors; Rotary \idg Aircraft; Noise Intensity; Harnesses; Aiaft Noise; Aeospace Medicine; Helmets

19970014766Armstrong Lah.Aerospace Medicine Directoratdrooks AFB, TX USA
Psychological Characteristics of USA Air Foce Pilots Final Report 23 Jan. - 30 Sep. 1995
McGlohn, Suzanne E., Armstrong Lab., USA; King, Raymond E., Armstrong Lab., USA,; Retzlaff, Paul D., Armstrong Lab.,
USA,; Flynn, Christopher FArmstrong Lab., USA; Butledames W Armstrong Lab., USA; Jun. 1996; 28p; In English
Contract(s)/Grant(s): AF Proj. 7755
Report No.(s): AD-A31379; AL/AO-TR-1996-0097; No Copyrightyail: CASI; A03, Hardcopy; A01, Microfiche

This document represents the final report of the protocol entitled Assessment of Psychologicalr-Actatsrs, funded
in fiscal year 1995 by the Department of Defensen#ns Health Research Program (DWRHP)is protocol studied the psy
chologicaland psychiatric health of 64 male and 50 female non-referred USA Air Force (USAF) pilots. A number of psychological
testswere administered as well as a structured intervidwe Multidimensional Aptitude Battery (MAB), the NEO Five Factor
Inventory(NEO-FFI), the Crew Management Attitude Questionnaire (CMAQ), and the Personal Characteristics lI{wéntory
werepresented on IBM ThinkPad computers. While MAB intelligence scores were nearly identical for men and women, women
were found to have higher scores on the Extraversion, Agreeableness, and Conscientiousness scales of the NEO-FFI. CMAC
results,howevey suggest no significant male/female 'resource managemiferences. The semi-structured interview sought
informationabout personal/family health, squadron relationships, and career/deployment stresses. The interview findings suggest
thatthe USAF Academy is an important avenue for women to enter military aviation, many young femateeilietaying child
bearingfor their aviation caregand the squadron members most often reported as having trouble with mixed- gender squadrons
areolder male enlistedrew members and male supervisors. An important area for future training proved to $denia’to
protect women in combat.
DTIC
Aircraft Pilots; Psychological Factors; Mental Health; Armed Ees (USA)
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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.

19970015338Institute for Computer Applications in Science and EnginegHiagnpton, YA USA
Aerodynamic Design Optimization on Unstructued Grids with a Continuous Adjoint Formulation Final Report
AndersonW. Kyle, NASA Langley Research CentbISA; \enkatakrishnan, .Vinstitute for Computer Applications Bcience
andEngineering, USA; Computers in Fluids; Jan. 1997; 50p; In English
Contract(s)/Grant(s): NAS1-19480TRP 505-90-52-01
ReportNo.(s): NASA-CR-201650NAS 1.26:201650; ICASE-97-9; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

A continuous adjoint approach for obtainsensitivity derivatives on unstructured grids is developed and analyzed. The der
ivation of the costate equations is presented, and a second-order accurate discretization method is described. The relationshi
betweerthe continuous formulation and a discrete formulatiexjgored for inviscid, as well as for viscous fld®everal limita
tionsin astrict adherence to the continuous approach are uncovered, and an approach that circumverfisuhlizseislipre
sentedThe issue of grid sensitivities, which do not arise natumalthe continuous formulation, is investigated and is observed
to be of importance when dealing with geometric singularities. A method is described for modifying inviscid and viscous meshes
duringthe design cycle to accommodate changes in the surface shape. The accuracy of the sensitivity derivatives is establishec
by comparing with finite-difierence gradients and several design examples are presented.
Author
Unstructured Grids (Mathematics); Inviscid Flow; Navier-Stokes Equation; Computational Fluid Dynamics; Aerodynamics;
Grid Generation (Mathematics)

16
PHYSICS

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

19970014255Science Applications International CarplcLean, VA USA
Single Event Noise Model (SENM) Description and Us& Guide Final Report Aug. 1993 - Jul. 1995
Coshy Mark R., Science Applications International Corp., USA; May 1996; 42p; In English
Contract(s)/Grant(s): F33614-89-C-0574; AF Proj. 4223
Report No.(s): AD-A308802; AL/OE-TR-1996-0062; No Copyrightat CASI; A03, Hardcopy; A01, Microfiche

Publicgroups and some federal agencies are pressuring DoD to include single event noise and impulsive noise impact analy
sesin Environmentalmpact Assessment Process (EIAP) documents. The Strategic Environmental Research and Development
Program (SERDP) office funded an effort to improve and evaluate a single event noise model (SENM) for aircraft noise. The
validationof the SENM included noise from subsonic and supersonic aieat@fity. This model provided a defensible analytical
approacho assess single event noise impacts generated by DoD operations and will aid in complytimg Méttonal Environ
mental Policy Act (NEPA). The basis of the SENM is a noise program previously developed with Advanced Research Project
Agency funding. The program was orginally developed for underwater acoustics and was recently converted to atmospheric
acousticsDevelopment of this program directly supports the tri-service strategic plan for the compliance pillar of research and
developmenbbijective of developing improved assessment tools related to environmental management. D&k gispsodue
ing defensible EIAP documents concerning noise generated in sensitive areas such as parks and wilderness areas. This report
ausefs manual describing the SENM that was developed under this SERDP project
DTIC
User Manuals (Computer Bgrams); Underwater Acoustics; Reselaand Development; Airaft Noise
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