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FOREWORD

This seventh annual edition of Ames Research Center Publications: A Continuing Bibliography
lists Ames-sponsored literature indexed during 1979 in Scientific and Technical Aerospace Reports
(STAR), Limited Scientific and Technical Aerospace Reports (LSTAR) and /nternational Aerospace
Abstracts (1AA).

The Bibliography is divided into two sections: Section | contains citations and abstracts of
published works listed by directorate, type of publication (NASA formal report, NASA contractor
report, journal article, meeting paper, book or chapter of a book, and patents); Sections || and 1|
are comprised of subject, author, contract number and report number indexes.

Information for ordering publications cited may be obtained by referring to NASA's STAR,
LSTAR, and IAA. The NASA unlimited reports are available in either hard copy or microfiche
through the National Technical Information Service (NTIS), Springfield, VA 22151, or through the
Governmer:t Printing Office (GPO), Washington, D.C. 20402. Items identified with an X accession
number are often limited or classified and available only to certain individuals or organizations.
These documents must be ordered from the NASA center or from the institution which produced
them. Patents are available through the Commissioner of Patents, U.S. Patent Office, Washington,
D.C. 20231.

The Library Branch Staff is available to advise Ames requestors which form, ARC 80 ‘““Library
Resource Request” or ARC 81 “Published Material Request,” should be used to order copies of
published works from either the Ames Technical Library, 202-3, extension 5157, or the Life
Sciences Library, 239-13, extension 5387.

Because this edition of Ames Research Center Publications: A Continuing Bibliography is
based upon the index.ng services of STAR, LSTAR, and |AA, some published work may not be
included. If this is the case, send two copies of the published work to Betty Sherwood, 202-3, and
the citation will appear in the next annual bibliography.

Betty Sherwood, Compiler
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OFFICE OF THE DIRECTOR

FORMAL REPORTS

N79-10042°§ National Aeronasutics and Space Adminictration.
Ames Research Center, hloffett Field, Calif.

PLAGINING FOR AIRPORT ACCESS: AN ANALYSIS OF
THE SAN FRANCISCO BAY AREA

Jarir S. Dajani, ed. (Stanford Univ., Calif), James V. Jucker, ed.,

Stanford-NASA-ASEE Summer Faculty Fellowship Program on
Eng. System Design heid st Moffett Field, Calif.. 1977
(Grant NGR-05-020-409)
(NASA-CP-2044; A-7347) Avail: NTIS HC A13/MF AO1 CSCL
13F

A description of the airport srea. its current transportation
capabilities, and recommendations for future access planning are
presented. For individual titles, see N78-10843 through N79-
10948,

N79-10887°§ National A stics and Sp Administration
Ames Research Center, Moffett Field, Calif
TECHNOLOGICAL CHANGE AND PRODUCTIVITY GROWTH
IN THE AIR TRANSPORT INDUSTRY
Nathan Rosenberg (Stanford Univ., Calif), Alexander Thompson
(Stanford Univ., Calif). and Steven E. Belsley Sep 19878
101 p refs
(NASA-TM-78505. A-7514) Avail:i NTIS HC AO8/MF AO1
CSCL 02A

The progress of the civil air transport industry in the United
States was examined in the light of a proposal of Enos who.
after examining the growth of the petroleum industry, divided
that phenomenon into two phases. the alpha and the beta: that
15, the invention, first development and production. . d the
improvement phase. The civil air transport industry deve: ped
slong similar lines with the technological progress coming in
waves. each wave encompassing several new technologic |
d while ing the best of the old ones. At the same
time the productivity of the transport sircraft as expressed by
the product of the aircraft velocity and "“» passenger capacity
increased sufficiently to allow the direct op. -**~q cost in cents
per passenger mile to continually decrease with sach successive
aircraft development LS

N79-1'884%§ Natonal Aeronautics and Space Administration
Ames Research Center, Moffett Field. Calif
AMES COLLABORATIVE STUDY OF COSMIC-RAY NEU-
TRONS. 2. LOW- AND MID-LATITUDE FLIGHTS
L D Stephens. J B. McCaslin, A R. Smith, R. H Thomas, J
E. Hewitt, and L Hughes 1 Mar 1978 20 p refs Prepared
n cooperation with Califormia Uiiv., the Lawrence Berkeley Lab
(Contract W-7405-eng-48)
(NASA-TM-79881. LB!.-6738) Availl NTIS HC A02/MF AOI
CSCL 038

Progress of the study of cosmic ray neutrons i1s described
Data obtained aboard fl:ghts from Hawan at altitudes of 41,000
and 45.000 feet. and in the range of geomagnetic latitude 17 N
less than or equal to lambua less than or equal to 21 N are
reported  Pruliming: y csinates of neation prctra are made

DOE

N79-18887°§ National Aeronautics and Space Administrgtion.
Ames Research Center. Moffett Field. Calif.
HUMAN NEUROLOGICAL DEVELOPMENT: PAST. PRE-
SENT AND FUTURE
Ralph Pelligra. ed. Nov. 1978 60 p refs Symp. held at
Moffett Field, Calif, 18 May 1878. sponsored in part by Inst
for the Achievembnt of Human Potential, Philade/phia, Pa. Original
contains color illustrations
(NASA-CP-2083. A-7630) Avail: NTIS HC AO4/MF AD1 CSCL
oeP

N logical developmaent 15 considersd as the major human
potential. Vision, vestibular function, intelligence. and nutrition
are discussed as well as the treatment of neurological disfunctions,
coma. and convulsive seizures. For individual titles, see N79-
15888 through N79-15897

N79-18883°§ Nstional Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif

VISUAL SIMULATION REQUIREMENTS AND HARDWARE
John C. Dusterberry /n AGARD Pioted Aircraft Environ
Simulation Tech. Oct. 1878 7 p refs | or primary document
see N79-15973 07-09)




Avail: NTIS HC A14/NF AO1 CSCL O1E
Requirements for a1y out-of-the-cockpit visual simulation
system can easily lead to a set of system spacifications which

image generation and display hardware. A review is made
some of the recent experiments, and the results are related
sircraft and missions with particular emphasis on research and
developmant simulators. Recent visual simulation hardware is
considered in light of extending the range of applications of
piloted aircraft simulators, and @ method of design approach is
proposed. GY.

NASA CONTRACTOR REPORTS

X79-10083*§ Public Service Consultants, Seattle. Wash.
RATE DESIGN FOR CENTRAL VALLEY PROJECT,
PROJECTION OF FUTURE CUSTOMER USAGE FOR THE
PERIOD TWELVE MONTHS ENDED JUNE 30, 1978, AND
ANALYSIS OF CUSTOMER USAGE FOR THE PERIODS OF
TWELVE MONTHS ENDED JUNE 30, 1973, 1974, 1976,
1976 AND 1977

24 (ct 1978 143 p Sponsored by NASA Prepared for DOE
(NASA-CR-152215) Unclassified report

NOTICE Available to US Government Agencies and Their
Contractors

Three aiternative rate structures. other than the traditional
average rate to all Central Valley Project commercial nower
customers, are reviewed Under the recommended rate structure
C. customers who nurchase only project-generated power would
pay the project supply charges Those customers requiring pu\ver
over and above the amount available to them from the project
would pay dual charges Tentative rates for rate structure C are
1 18 kW/mo demand charge and 3 60 mills kWh energy charge
for project supply For purchase supply. the demand charge s
2 40 kW/month and 13 92 energy charge ARH

JOURNAL ARTICLES, BOOKS AND
CHAPTERS OF BOOKS

A7951027 * Aerospace highlights and potentisl medical
spplications. ©. A. Syvertson (NASA, Ames Research Center,
Moffett Field, Calif.). In. Noninvasive cardiovascuiar measurements.
(A7951026 23-54) Bellingham, Wash., Society of Photo-Optical
Instrumentation Engineers, 1978, p. 1-10.

An attempt is made to provide an overview of activities going on
in NASA from aeronautics to manned space flight, to exploration of
other planets. Some of the spin-offs of NASA research related to the
medical profession are described. The discussion focuses on the
Space Shuttle, the unmanned spacecraft Seasat program, the explora
tion of other planets in the solar system, a water-cooled helm:{ and
some breakthroughs in medical diagnostic instrumentation. S.D.
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FORMAL REPORTS

N79-16888°§ National Aeronautics and Space Administration.
Ames Research Center, Moffett Field. Calif.
TECHNOLOGY UTILIZATION ‘
Charles C. Kubokawa /n its Human Neurol.
1978 p 5-7 (For primary document see N79-15887 “D
Avail: NTIS HC AO4/MF AD1 CSCL 05A

NASA developed ies were used to tackle prob-
lems associated with safety, transportation, industry, manufactur-

of mankind than those brought about by either major wars, or
peacetime programs. Briefly outlined sre some innovations for
manned space flight, satellite surveillance applications, and
pollution monitoring techniques GG

N79-22087° National Aerdnautics and Space Adminir ration.
Ames Research Center, Moffett Field. Calif
AMES RESEARCH CENTER PUBLICATIONS, 1977
Apr. 1979 123 p
(NASA-TM-78514; A-7704) Avail:l NTIS HC AO08/MF AO1
CSCL 058

This bibliography lists 786 formal NASA publications, journal
articles. books, chapters of books, patents. and contractor reports
which sppeared during 1977 or which were not included in
previous annual bibliographies. Citations are arranged by
directorate. type of p . and author. Esch NASA report
is identified by a technical report and accession number to facilitate
ordering. An author index is provided. ARH

NASA CONTRACTOR REPORTS

N78-12081°§ SRI International Corp.. Menlo Park. Calif.
SUGGESTED APPROACH FOR ESTABLISHING A REMABIL-
ITATION ENGINEERING INFORMATION SERVICE FOR THE
STATE OF CALIFORNIA
Lo F. Christy, Gail Keiton-Fogy. Ruth Lizak. and Cynthia Vahikamp
Sep. 1978 250 p refs Sponsored in part by Califomia State
Dept. of Rehabilitation
(Contract NAS2-9848. SRI Proj. MEU-7171)
(NASA-CR-152198) Avail. NTIS HC A11/MF A0V CSC'.
os8

An ever expanding body of rehabilitation engineering
technology is developing in this country, but it rarely resches
the people for whom it is intended. The incressing concem of
state and federal departments of rehabilitation for this technology
lag was the stimulus for a series of problem-solving workshops
held in California during 1977. As a resuit of the workshops,
the recommendation emerged that the California Department of
Rehabilitation take the lead in the development of s coordinated
delivery system that would eventuslly serve the entire state and
be 8 model for similar systems across the nation GY

X79-10181°§ SKI International Corp.. Meni®®ark. Calif
AERODYNAMIC DRAG REDUCTION DEVICES IN THE
TRUCKING INDUSTRY: A MARKET SURVEY Final

Report

Gail Kelton-Frogg Feb. 1979 145 p refs
(Contract NAS2-9848; SRI Proj. 7171)
(NASA-CR-152300) Unclassified report
NOTICE: Available to US. Government Agencies and Their
Contractors.

A market survey is presented which describes the types of
aerodynamic drag reducing devices currently available and the
markets they serve. Also the future of truck serodynamics as it
will affect that market is discussed. RES.




AERONAUTICS AND FLIGHT SYSTEMS

FORMAL REPORTS

N79-10048°§ National Aeronautics and Spac. Administration.
Ames Research Center, Moffett Field, Calif.

FUGHT RE CAPABILITIES OF THE NASA/ARMY
ROTOR SYSTE RESEARCH AIRCRAFT

Samuel White. Jr. and Gregory W. Condon Sep. 1978 30 p

refs
(NASA-TM-78522; A-7602) Avail. NTIS HC AO3/MF AO1
CSCL 01C

A description is given of the capabilities and limitations of
the Rotor Systems Research Aircraft (RERA) that was demon-
strated during the develonment contract, and assesses thy
expected research capabilities of the RSRA on delivery to the
government LS

N79-10084*§ National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
FLUGHT EXPERIENCE WITH ADVANCED CONTROLS AND
DISPLAYS DURING PILOTED CURVED DECELERATING
APPROACHES IN A POWERED-UIFT STOL AIRCRAFT
W. S. Hindson (Natl. Aeron. Estab., Ottawa) and G. H. Hardy
Sep. 1978 14 p refs
(NASA-TM-78527. A-7625) Avail: NTIS HC A02/MF AO1
CSCL 01D

Tre control. display. and procedural feat are described
for a flight expennment conducted to assess the feasibility of
piloted STOL approaches along predefined, steep. curved. and
decelerating approach profiles. It was found to be particularly
important to assist the pilot through use of the flight director
computing capability with the lower frequency control-related
tasks. such as those d with r ing and adjusting
configuration tnm as influenced by atmospheric effects, and
preventing tha sy from ding powerplant and SAS
authority limitations. Many of the technical and pilot related
issues identified in the course of thus flight investigation are
representative of similarly demanding operational tasks that are
thought to be possible only through the use of sophisticated
control and display systems ARH

N79-11034°§ National Aeronautics and Space Administration
Ames Research Center. Moffett Field, Calf
AN OVERVIEW OF THE QUIET SHORT-HAUL RESEARCH
AIRCRAFT PROGRAM
Michael D Shoviin and John A Cochrane Nov 1978 41 p
refs
(NASA-TM-78545. A-7672) Aval NTIS HC AO03/MF AO1
CSCL 01C

An overview of the Quiet Short Haul Research Aircraft (QSRA)
Program 1s presented. with special emphasis on its propulsion
and acoustic aspects A descrnipiion of the NASA technical
participation in the program including wind tunnel testing. engine
ground tests, and advanced aircraft simulation is given The aircraft
and its systems are described and measured performance
where available i1s compared 1o program goals Preliminary data
indicate that additional research and development are needed In
some areas of wlach acoustics i1s an example Some of these
additional research areas and potential experiments using the
QSRA to develop the technology are discussed The concept of
the QSRA as a national fiight research facility 1s explaned BB

N78-12013%§ National Aeronautics and Space Administration.
APPLICATION OF SHOCK TUBES TO TRANSONIC AIRFOIL
TESTING AT NIGH REYNOLDS NUMBERS
William J. Cook (lowa State Univ.). Michael J Chaney (lowa
State Univ.). Leroy L Presley, and Gary T. Chapman Nov. 1978
69 p refs
(NASA-TP-1268; A-8855) Avail: NTIS HC AO4/MF AO1 CSCL
01A

Performance aralysis of a gas-driven shock tube shows that
transonic airfoil flows with chord Reynolds numbers of the order
of 100 million can be produced, with limitations

i
i

produced for the same airfoil in a8 wind tunnel
within the available testing time in a shock tube with properly
contoured test section walls. GG

AIRCRAFT
Vemon J. Rossow Nov. 1978 38 p refs
(NASA-TM-78520. A-7593) Avail: NTIS HC AO03/MF AO1

Wayne Johnson Mov. 1978 18 p refs Prepared in cooperastion
with Army Aviation Research and Development Com:mand, Moffett
(NASA-TM-78539; AVRADCOM-78-56(AM). A-7681) Avail
NTIS HC AO2/MF AO1 CSCL 01A

present analyses is discussed The characteristics of the technology
in the analyses are reviewed, including ths serodynamics
technology. induced velocity and waks geomatry, dynamics
technology. and machine limitstions Author



N79-12888°§ National Aeronautics and Space Administration.
Ames Ressarch Center, Moffett Field, Calif
AIR POLLUTION FROM AIRCRAFT OPERATIONS AT SAN
JOSE MUNICIPAL AIRPORYT, CALIFORNIA
Edward T. Schairer Nov. 1978 23 p refs
(NASA-TM-78606; A-7523) Awail: NTIS HC AO3/MF AO1
CSCL 138

The amount of air poliution discharged by arriving and
departing sircraft at the San Jose Municipal Airport was estimated.
Thesc estimates werse made for sach one hour interval of a

FOR A DIQIT,
Luigi 8. Cicolani and Stein Weissenberger Nov. 1978 114 p

————————

Raymond M. Hicks and C. A Szelazek (Computer Information
Systems, , Calif) Dec. 1978 28 p refs
(NASA-TM-78502; A-7508) Avail: NTIS HC AO3/MF AO1Y
CSCL 01A

(NASA-TM-78503. A-7507) Avail: NTIS HC AO3/MF AOY
CSCL 01A

An upper surface modification
maximum lift coefficient of a 683 sub 2 - 218 sirfoil section
was tested at Mach numbers of 0.2, 0.3, and 0.4 Reynoids
numbers of 1.3 x 1 million. 2 x 10 sub 6 and 2.5 x 1 million.

increased the maximum lift coefficient of the sirfoil significantly
ot all conditions. GG.

N79-14082°§ National Aeronautics and Space Administration.
Ames Research Center, Moffet: Field, Calif

EFFECTS OF VISUAL AND MOTION SIMULATION CUEING
SYSTEMS ON PILOT PERFORMANCE DURING TAKEQOFFS
WAITH ENGINE FAILURES

Benton L Parris and Anthony M. Cook Dec. 1978 885 p
INASA-TP-1985: A-7362) Avail: NTIS HC AOS/MF AD1 CSCL
OsH




(NASA-TM-78531; A-7637) Avail: NTIS HC AO3/MF AO1
CSCL 200

+he hesat flux from two orthogonal wires embedded in the surface.
Such a gage was constructed and
determined for di angles of yaw in s calibration
in subsonic flow with a Preston tube used as a standard.
Sampie gages were then used in a fully th. se-dimensional turbulent
boundary layer on a circular cone st

pressure
gradients and three-dimensional separation. Both the direction
and magnitude of skin friction were then obtained on the cone
surface. Author

|

N78-18084°§ National Aeronautics and Space Administration
Ames Research Center, Moffett Field, Calif
NEW NASA-AMES WIND-TUNNEL TECHNIQUES FOR
STUDYING AIRPLANE SPIN AND TWO-DIMENSIONAL
UNSTEADY AERODYNAMICS
Gerald N. Maicoim and Sanford S Davis /n AGARD Dyn
Stability Parameters Nov. 1978 12 p refs (For primary document
see N79-15061 06-08)
Avail. NTIS HC AS39/MF AO1 CSCL 01C

Two new wind tunnel test apparatuses were developed at
NASA-Ames Hesearch Center. The first 1s a rotary-balance
apparatus to be used in the Ames 12-Foot Pressure Tunnel for
investigating the effects of Reynolds number, spin rate, and angie
of attack on the aerodynamics of fighter and general aviation
sircraft in a steady spin motion. The second apparatus provides
capebility for oscillating a large two dimensional wing (0.5 m
chord, 135 m span) instrumented with steady and unsteady
pressure transducers in the Ames 11 x 11 ft Transonic Wind
Tunnel. A complete descriptiorn of both apparatuses. their
capabilities. and some typical wind tunnel results are presented

GY

N79-16814°§ N | Aeronautics and Space Administration
Ames Research Center. Moffett Field, Calif
A SAFETY MARGIN AND FLIGHT REFERENCE SYSTEM
AND DISPLAY FOR POWERED-LIFT AIRCRAFY
Robert K. Heffley and Gordon H. rardy /n its The 14th Ann
Conf. on Manual Control Nov. 1978 p 371-379 refs Prepared
in cooperation with Systems Technol. Inc., Hawthorne, Calif
(For pnmary document see N79-15588 06-54)
(Contract NAS2-9418)
Aveil. NTIS HC A99/MF AO1 CSCL O5H

A study was conducted to explore the feasibility of a safety
margin and flight reference system for those powered-lift aircraft
which require 8 backside piloting technique. The main objective
was to display multiple safety margin criteria as 8 single variable
which could be tracked both manually and sutomatically and
which could be monitored in order to derive safety margin status

N78-18796°§ National Aeronautics and Space Administration,

Darrell E. Wilcox and Peter Patteraskis Jan. 1979 20 p refs
(:’ACM&;"AJI“h A-7684) Avail: NTIS HC AO2/MF A0\
L

the for

contractor and by the NASA project management. Recom-
mendations are made for the use of some of these concepts in
particular for future programs of a similar nature. Author

N79-17798°§ National Aeronautics and Space Administration
Ames Research Center, Moffett Field. Calif
AERODYNAMIC PROPLRTIES OF A FLAT PLATE WITH
CAVITY FOR OPTICAL-PROPAGATION STUDIES
Donald A Buell Jan. 1979 100 p refs
(NASA-TM-78487. A-745u) Avail: NTIS HC AOS/MF AD1
CSCL 01A

Transonic wind-tunnel tests were performed on a flai plate
with and without a cube-shaped cavity and antiresonance devices
Measurements were made of the optical propagation and
aerodynamic properties of the boundary and shear layers. The
model and its velocity profiles and pressures arr described

SES

N79-17804°§ National Aeronsutics and Space Administration
Ames Research Center. Mo*fett Field, Calif
WIND-TUNNEL INVESTIGATION OF THE THRUST AUG-
MLATOR PERFORMANCE OF A LARGE-SCALE SWEPT
WING MODEL
David G. Koenig and Michael D Falarski (Army Aviation Res
and Develop Command. St Louis, Mo) Feb 1979 658 p
refs
(NASA-TM-X-73239. AVRADCOM-TR-78-55(AM)) Avail NTIS
HC AO4/MF AO1 CSCL O1A

Tests were made in the Ames 40- by B0-foot wind tunnel
to determine the forward speed effects on wing-mountec thrust
sugmentors The large-scale model was powered by the
compressor output of J-B5 drniven viper compressors. The flap
settings used were 15 deg and 30 deg with O deg. 15 deg.
and 30 deg aileron settings The maximum duct pressure. and
wind tunnel dynamic pressure were 66 cmHg (26 n Hg) and
1190 N/sq m (25 Ib/sq ft). respectively. All tests were made
8t zero sideship. Test results are presented without analysis

JMS

N79-17842%§ National Aeronautics and Space Administration
Ames Research Center. Moffett Field, Calif

A SBTUDY OF REDUNDGANCY MANAGEMENT STRATEGY
FOR TETRAD STRAP-DOWN INERTIAL SYSTEMS

Ronald J Hruby. Willam £ Bjorkman (Analytical Mechanics
Associates). Stanley F Schmidt (Analytical Mechanics Associates),
anu Ralph A Caresta (Southern Colorada Univ) Feb 1979
51 p refs

(NASA-TM-78576. A-6725) Avall NTIS HC AO4/MF AO1
CSCL 17G



Algorithms were developed that sttempt to identify which
in a tetrad configuration has experienced a step failure,
algorithm is described that provides a measure of the

with whick the correct identification was made.
xperimental results are presented from real-time tests conduct
on a three-axis motion faciii'y utilizing an crtho-skew tetred
strapdown inertial sensor package. The effects of Hrediction errors
and of quantization on corract failure identification are discut~ed
as well as an algorithm for detecting second failures through
prediction. ARMN

"

u;? S. Cicoleni, B. Sridhar, and George Meyer Mar. 1878
138 p refs
(NASA-TP-1222; A-70989) Avai' NTIS HC AO7/MF AO1 CSCL
o1C
An advanced structure for sutomatic flight control logic for
powered-lift aircraft operating in terminal areas is under
Center. This structure is based

corrective feedback acceleration to regulate path tracking errors.
The cuntral element of the structure, termed a Trimmap. uses a
model of the aircraft serodynamic and engine forces to calculate
the control settings required to generate the acceleration
commands. This report describes the design criteria for the
Trimmap and derives a Trimmap for Ames experimental augmentor
wing jet STOL research sircraft Author

N79-18918°§ Notional Aeronautics and Space Administration.
APPROXIMATION CONCEPTS FOR NUMERICAL AIRFOIL
OPFTIMIZATIO
Garret N. Venderplacts Mar. 1979 38 p refs
(NASA-TP-1370: A-76882) Avail: NTIS HC AO3/MF AO1 CSCL
O1A

An efficient sigorithm for sirfoil optimization is presented.
The aslgorithm utilizes spproximation concepts to reduce the
number of ssrodynamic analyses required to reach the optimum
design. Examples are presented and compared with previous
results. Optimizaticn efficiency improvements of more than a
factor of 2 are o strated. Impr ts in efficiency are
demonstrated when analysis data obtained in previous designs
are utilized. The method is a general optimization procedure
end is not limited to this application. The method is intended
for application to a wide range of engineering design problems.

SES.

N79-18918°J Nationsl Aeronautics and Space Administration.
Ames Research Center. Moffett Field, Calif
INERTIAL DYNAMICS OF A GENERAL PURPOSE ROTOR
Ronald W DuVal Mar. 1979 34 p refs
(NASA-TM-78657; A-7731) Awvail. NTIS HC AO3/MF AO1
CSCL O1A

The inertial dynamics of a fully articulsted stiff rotor blade
are derivad with emphesis on equations that facilitate an organized
progran.nirg approach for simulation applicstions. The model
for*the derivation includes hinge offset and six degrees of freedom
for the rotor sheft. Results are compared with the flapping and
lead-lag equations currently used in the Rotor Systems Re-
search Aircraft simulstion model and differences are anaryzed

Author

N79-18000°§ Nationsl Aeronsutics and Space Administration.
Ames Research Center, Moffet? Figld, Calif
EVALUATION OF A WAKE YORTEX UPSET MODEL BASED

stucy sdequately represented the wake flow field
when the vortices dissipated symmetrically and only one vortex
pair axisted in the wake. LS

Res., Vol. 1, PL. 2 1978 p 589-589 refs (For primary document
soe N79-19089 11.01)
Avail: NTIS HC A14/HAF AD1 CSCL 14E

The measu

rement capabitities of '.:f'om and

|
|
|
i

s*resses. The accuracies

density fields obtasined by interferomatry re verified from
comparisons with surface pressure and laser velocimeter

measurements. LS.

E
|
|

p 8671-688 -efs (For primary document see N79-19989 11-01)
Avail: NTIS HC A14/MF AO1 CSCL 148

N79-20033°f§ National Aeronsutics and Space Administration
OVERVIEW OF TWO-DIMENSIONAL AIRFOIL RESEARCH
AT AMES RESEARCH CENTER
Gary 7. Chapman /n NASA. Langley Res. | Advenced
Technol. Airfoil Res., Vol. 1, Pr. 1 1979 p 3. +4 ref (For
primary document see N79-20030 11-02)
Avail: NTIS HC A20/MF AO1 CSCL O1A

The five basic slements of the two dir
prog: at Ames R h Center aro illustrated These slements
are axperimental, theoretic | (including computational), validation,
design optimization, and ir fustry interaction. Each ares is briefly
disc ussed JMS




N79-20044"§ National Aeronautics and Space Administration.
OPTIMIZATION OF MULTI-ELEMENT AIRFOILS FOR
MAXIMUM UFT
Lawrence E. Olsen /n NASA. Langley Res. Center Advanced
Technol. Airfoil Res., Vol. 1, Pt.1 1878 p 237-263 refs (For
primary document see N79-20030 11-02)
Aveil: NTIS HC A20/MF A01 CSCL 01A

Two theoretical methods are presented for optimizing

N79-20048°§ National Aeronautics and Space Administration.
Ames Resaarch Center, Moffett Field, Calif.
APPLICATION OF NUMERICAL OPTIMIZATION TO THE
DESIGN OF ADVANCED SUPERCRITICAL AIRFOILS
Roymond R. Johnson (Vought Corp.) and Raymond M. Hicks
In NASA. Langley Res. Center Advanced Technol. Airfoil Res..
Voi. 1, Pt. 1 1979 p 315-325 refs (For primary document
see N79-20030 11-02)
Avail: NTIS HC A20/MF AO1 CSCL O1A

An application of numerical optimization to the design of
advanced airfoils for transonic aircraft showed that low-drag

' c»n be developed for a given design Mach number
without #n accompanying drag increase at lower Mach numbers.
This is achieved by imposing a constraint on the drag coefficient
at an off-design Mach number while minimizing the drag
coefficient at the design Mach number. This multiple design-point
numerica! optimization has been implemented with the use of
airfoil shape functions which permit @ wide range of attainable
profiles during the optimization process. Anglytical dsta for the
starting airfoil shape, a single design-point optimized shap2, and
a double design-point optimized shape are presented. Experimental
data obtained in the NASA Ames two-by two-foot wind tunnel
are also presented and discussed. LS

N79-20111°§ National Aeronautics and Space Administration
Ames Research Center, Moffett Field, Caiif
SUMVEY OF HELICOPTER CONTROL/DISPLAY INVESTIGA
TIONS FOR INSTRUMENT DECELERATING APPROACH
J. Victor Lebacqgz Mar. 1979 133 p refs
(NASA-TM-78565. A-7751) Avail. NTIS HC AO07/MF AO1
CSCL 01D

Control-display requirements for helicopters conducting
decslerating approaches in the terminal area under instrument
meteorologicel conditions wure surveyed The programs are
organized on the basis of the control sugmentation concepts
that were considercd, and the results are summarzed and
compared. Nine control-display combinations are hypothesized
as possible candidates for future ground and in-flight investiga-
von. Specific guidelines for the guidance re'stionship. control
charactenstics, and display p.esentation concepts are given

SF S

N79-22011%§ National Aeronautics and Space Administration
Ames Research Center. Moffett Field, Calif

SYMMETRICAL AND ASYMMETRICAL SEPARATIONS
ABOUT A YAWED CONE c02
David J Peaks. F Kevin Owen (Owen Intera. Inc. Palo Alto,

Calif.). and Hiroshi Higuchi (Dyn. Technol., Inc., Torsance, Calif.)
In AGARD High Angle of Attack Aerodyn. Jan. 1978 27 p
refs (For primary document see N79-21996 13-01)
(Contract NAS2-9663) )
Avsil: NTIS HC A23/MF AOT CSCL 01A
Three-dimensiona! flow separations sbout a 5 degree
(ssmiapex angle, theta sub C). 1.4 m long, circular cone up
moderately high relative incidence, alpha/theta sub
proximately 5, were studied in the Mach number range
M sub infinity < 1.8. The cone was tested in the Ames
1.8 m wind tunnei st Reynolds numbers, R sub L infinity, based

fluctuating

a slender tangent ogive cylinder st incidence haviny respective
nose and overall body finaness ratios of 3.5 and 12, are
included. GY.

N79-22023*§ National Aeronautics and Space Administration
Ames Research Center. Moffett Field. Calif.
PREDICTION OF AERODYNAMIC CHARACTERISTICS FOR
SLENDER BODIES ALONE AND WITI{ LIFTING SURFACES
TO HIGH ANGLES OF ATTACK c02
Leland H. Jorgensen /n AGARD High Angle of Attack Aerodyn
Jan. 1979 40 p refs (For primery docurnent see N79-21996
13-01)
Avail NTIS HC A23/MF AQJ1 CSCL 01A

A method is presented for computing normal force and
pitching moment coeffcients for slender bodies of circular and
noncircular cross section alone and with lifting surfaces. A
semiempinical term representing viscous-separation crossflow is
added to a term representing potential-theory crossflow. For bodies
o1 revolution. computed aerodynamic characteristics agree with
measured results for investigated free-stream Mach numbers from
06 to 2.9 and for angles of attack from O deg to 180 deg. For
bodies of elliptic cross section, measured results are predicted
well over the investigated Mach number range from 06 to 2.0
and the angle range from O deg to 60 deg For all bodies the
predictions are best at supersonic Mach numbers. For body-wing
and body-wing-tail configurations, measured normal force
coefficients and centers are predicted at the upper test Mach
number ¢f 2.0 As the Mach number is decreased to 06. the
agreement iJr the normal urce coefficients rapidly deteriorates
When model flow-separation and vortex patterns are ssymmetric.
undesirable side forces are usually measured on the models at
subsonic Mach numbers and zero sideslip angle Gererally, the
side-force coefficiants decrease or vanish with: increase in Mach
number. decrease in nose fineness ratio. nose blunting. and
flattening of body cross section MMM

N79-22028"§ National Aeronautics and Space Administration
Ames Research “anter. Moffett Field, Calif
HIGH ANGLE OF INCIDENCE IMPLICATIONS UPON AIR
INTAKE DESIGN AND LOCATION FOR SUPERSONIC
CRUISE AIRCRAFT AND HIGHLY MANEUVERABLE
TRANSONIC AIRCRAFT c06
Leroy L Presley /n AGARD High Angle of Atack Aerodyn
Jan 1979 10 p refs (For pnmary document see N79-21995
13-01)
Avail. NTIS HC A23/MF AO1 CSCL 01C

The effects of angle of attack on supersonic mixed compres
sion inlet performance at four different locations about a
hypothetical forebody are given A computational method 1o
precdict optimum inlet location, onentation and centerhndy control
scheduie 10 Jesign and off-desiy performance 1> described
The effects of inlet location and a forwerd canard on the
angle-of-attack performance of a normal shock inlet st transonic
speeds were studied. Proper integration of inlet locat'on and a
forward canard can enhance the angle-of-attack performance of
a normal shock inlet. Two lower lip trestments for improving
the angle-of-attack performance of rectangular iniets at transonic
sneeds are discussed MMM



N79-22038"§ National Aesronsutics and Space Administration.
LOW-SPEED WIND-TUNNEL INVESTIGATION OF A
LARGE-SCALE VYOL LIFT-FAN TRANSPORT MODEL

Apr. 1979 72 p nifs

(NASA-TM-785680. A-7734) Avasil. NTIS HC AO4/MF AD1
CSCL O1A

i

N79-23008°§ National Aeronautics and Space Adminis.ration
COMPUTER FORMULATIONS OF AIRCRAFT MODELS FOR
SIMULATION STUDIES
James C. doward May 18979 73 p refs
(NASA-TP-1470; A-7477) Avail: NTIS HC AO4/MF AO1 CSCL
02A

Recent developments in formula manipulation compilers
snd the design of several symbol manipulation langusges.
enable computers to be used for symbolic mathematical

used to formulate a mathematic i model of an aeronautical
system. The example demonstrates that once the procedure is
sstoblished. the formulation snd modification of models for
sim slation studies can be reduced to a series of routine computer
operaticns. JMS

N79-23982°§ National Aeronsutics and Spece Administration.
Ames Resssrh Center. Moffett Field. Calif
A PILOTED SIMULATOR STUDY ON AUGMCwIATION
SYSTEMS TO IMPROVE MELICOPTER FLYING QUALITIES
IN TERRAIN FUGHT
Robert T. N. Chen, Meter D Talbot. Ronald M. Gerdes, and
Daniel C. Dugen Mar. 1979 57 p
(NASA-TM-78571; A-7769) Avail: NTIS HC AO4/MF AO1
CSCL 01C

Four basic single-rctor helicopters, one teetering. on srticu-
lated, and two hingeless, which were found to have a varety of
major def 08 in 8 previ fixeu-based simulator study, were
selocted as baseline configurations. The stability and contro!
sugmentation systems (SCAS) include simple control sugmenta-
ton systems to decouple pitch and yaw responses due to collective
nput and to quicken the ~itch and roil control responses. SCAS
of ruta-command type designed to optimize the sensitivity and
damping and to decouple the piich-roll due to aircraft angular
tate. 8.4 ettitude-command type SCAS Pilot ratings and
comme Mary aca presented as well as performance data related
to the tusk. SCAS control usages and their gain leveis associsted
with specific rotor types are also discussed LS

N78-23922°§ Natonal Aeronautics and Space ‘Administration
Ames Research Center. Moffett Field. Calif
AN INVESTIGATION OF A FULL-SCALE ROTOR WITH FOUR
BLADE TIP PLANFORM SHAFES
Robert H. Stroub M-y 1979 72 p refs Sponsored in pan
by AVRADCOM
(NASA-TM-78580. AVRADCOM-TR-78-14. A-7793) Avail
NTIS HC AO4/MF AC1 CSCL 01A

A test of a fu'l-scale helicopter rotor was con luctyd n the
Ames Research Center 40- by BO-Foot Winag Tunnel to

advance-ratio range of 0.2 to 0.375 end sn advancing blade
Mach number range of 0.72 10 087. The performance sspscis
are presented with power comparisons between tip shapes. On
8 power basis, the best oversll tip shape was the swept-
trapezoidal geometry. JMS.

N79-23977°§ National Aeronautics and Space Administration.
Ames Research Center. Moffett Field, Calif.
A SIMPLIFIED ROTOR SYSTEM MATHEMATICAL MODEL
FOR PILOTED FLIGHT DYNAMICS SIMULATION
Robert T. N. Chen May 1979 28 p nrefs
(NASA-TM-78575: A-7538) Awail: NTIS HC AO3/MF AO1
CSCL 01C

The mod™ was developed for real-time pilot-in-the-loop
investigation :f hdneoouv flying qualities. The M

of the tip-path plane dynamic equation, the equations for the
main rotor forces and moments, and the equation for control
phasing required to achieve decoupling in pitch and roll dus to
cyclic inputs. SES

N78-26021°§ National Ac-onautics and Sgace Administration
Ames Research Center. Moffett Field, Calif
INTERFERENCE EFFECTS OF AIRCRAFT COMPONENTS
ON THE LOCAL BLADE ANGLE OF ATTACK OF A
WING-MOUNTED PROPELLER
J P Mendoza Jun. 1979 43 p refs
(NASA-TM-78587. A-7812) Availl NTIS HC AO03/MF AO1
CSCL 01C

The aerodynamic interference affects on a oropelle: operating
in the presence of different wing-body-nacelle combinations was
studied The unsteady blade angle of attack vanation with azimuth
angle by varying the pitch and yaw of the nacelle was mimimized
Results indicate for the particular configuration of interest the
minimum blade angle of attack vanation occurred with the nacelle
pitched downward 4 5 deg and yawed inward 3 0 deg SES

N79-26009°§ National A tics and Sp Ad ion
Ames Research Center. Moffett Field. Calif.
FUEL-CONSERVATIVE GUIDANCE SYSTEM FOR PCWER-
ED-UIFT AIRCRAFT
heinz Erzberger and John D. Mclean Jun 1979 18 p refs
To be presented at the AIAA Guidance and Control Cont.. Boulder.
Colo.. 6-7 Aug 1979
(NASA-TM-78595. A-7880) Avail NTIS HC A02/MF AO1
CSCL 01C

A concept for automatic terminal ares guidance. comprising
two modes of operation, was developed and evaluated in flight
tests. In the predictive mode. fuel efficient approach trajectornies
are synthesized in fast time. In the tracking mode. the syntheszed
trajectones are reconstructed and tracked automatically. An snergy
rete performance model derived from the lift. drag. and propuision
system charactenstics of the aircraft 1s used in the synthesis
sigorithm. The method optimizes the trajectory for the initial
sircraft position and wind and temperature profiles encountersd
during each landing approach. The design theory and the results
of simulations and flight tests using the Augmentor Wing Jet
STOL Resesrch Aircraft are described SES




Fluid Dyn. Panel Symp. on Aerodyn.
Naples. May 1979 Sponsored in part by AFAL
(Contract NAS2-9663)
(NASA-TM-78583; A-7841) Avail: NTIS HC AD4/MF AO1
CSCL 01A

Some experiments involving the development of the turbulent
symmetric vortex flow about the lee side of a 5 deg semiangle
conical forebody at high relative incidence are discussed. The

WIND-TUNNEL INVESTIGATION OF MIGHLY MANEUVER-
ABLE SUPERSONIC V/STOL FIGHNTER
Michael Falarski Jun 1979 24 p refs Presented st V/STOL
Aerodyn. Workshop. Monterey, Calif . May 1979
(NASA-TM-78599. A-787€) Availl NTIS HC A0, MF AO!
CSCL 01A

Results from the initial wind-tunnel tcst of a large-scale.
highly maneuverable supersonic V/STOL fighter model in tho
Ames 40- by RO-foot wind tunnel are summarized. The STOL
configuration whic.: wa tested combined upper surface blowing
anc spanwise blowing to improve the hift charactenstics over a
wide angle-of-attack range A close-coupled canard was added
to this configuration to create a highly maneuverable STOL aircraft
The 7.28 m (24 ft) span model was powered by two J-97 turbojet
engines. each producing 9340 N (2200.1b) thrust at 8 pressure
ratio of 2. With the nozzle flap and aileron set at 30 deg. the
model produced lift coefficients greater than 4 The model was
longitudinally unstable because of the forward canard position
and because of the la;ge body area of fuselage. strake. and
nacelles forward of the center of gravity JAM

N79-26038°§ National Aeronautics and Space Administration
Ames Resesarch Center, Moffett Field, Calif
QUIET PROPULSIVE LIFT FOR COMMUTER AIRLINES

Darrell E Wilcox and John A Cochrane Jun 1979 29 p
refs

(NASA-TM-78596. A-7861) Awvail NTIS HC AO03/MF AO!
CSCL 01C

The performance of STOL or RTOL awcraft and NASA's
research program to prowde options for future design and
certification of quiet propulsive-life transports 18 described

MMM

N79-27100°§ Nauonal Aeronsutics and Space Administration
Ames Research Centor, Mofett Field. Calif

LEADING -EDGE SLAT TPTIMIZATIONM FOR MAXIMUM
AIRFOIL UFT

Lawrence E Oison. Phiup R McGowan (Computer Sci Corp..
Mountain View, Calif), and Cayton J Guest (Computer Sci
Corp.. Mountain View. Calif) Jul 1979 28 p rufs

10

(NASA-TM-78686. A-7753) Avsil. NTIS
CSCL 01A

A numerical procedure for determining the position (horizontsl

HC AO3/MF AO1

(NASA-TM-78608. A-7849)
CSCL 21E

Avail. NTIS HC AO2/MF AO!

that: (1) the characteristics of the unpowered nacelle can be
estimated with annular sirfoil data. (2) the power-induced effects
on the 3] d are signifi . and (3) pitching

mommmboc.;nﬂ;ndwnhlmondmmt SES

N79-27182°§ Nationsl Aeronautics and Space Administration
Ames Resssrch Center, Moffett Field. Calif.
A COMPARISON OF THE V/STOL HANDLING QUALITIES
OF THE VAK-1218 WITH THE REQUIREMENTS OF AGARD
REPORT 5§77 AND MIL-F-83300
Seth B. Anderson Jul. 1978 38 p refs
(NASA-TP-14984: A-7117) Avail: NTIs HC AO3/MF AD! CSCL
01C

The handling qualities of the VAK-1918 VTOL asircraft are
compared with current V/STOL handling qualities requirements
The asircraft handling qualities were superior to other V/STOL
fighter sircraft. Several deficiencies which would seriously affect
shipboard V/STOL operation includes: (1) poor hovering precision
(2) insdequate mechanical control characteristics. (3) nonlinear
pitch and roll response; (4) an uncommanded movoment of the
height control lever; (5) low pitch control sansitivity: (8) excessive
dihedral effect. and (7) inadequats overall thrust response. The
sttitude command control system resulted on reduced pilot
worlkdoad during hover and low speed flight SES

N79-27108"°§ Nationsl Aeronautics and Space Administration
Ames Research Center, Mcffett Field, Calif

EARTH WINDS, FLOW Q//ALITY, AND THE MINIMUM-
PROTECTION INLET TREATRIENT FOR THE NASA AMES
80 BY 120-FOOT WIND TU\INEL NONRETURN CIRCUIT
William T Eckert and Kenneth V/. Mot Jun (979 20 p refs
Preparad in coopsration wah Army Avistion Res and Dev
Command, Moffett Field. Calif




(NASA-TM-78800; AVRADCOM-TR-79-27; A-7877) Avail
CsCL
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FOR THEZ BREAKDOWN OF AN IDEALIZED VORTEX
FLUW

Chon-Yin Tsai and Sheila E. Widnall (MIT, Cambridge) Jun
1978 43 p nefs

(NASA-TM-78541. A-7668) Avail: NTIS HC AO3/MF AD1
CSCL 200

an urregular singularity in the equations guverning wave
propagation in the flow field are discussed SES

N79-20144°§ National Aeronautics and Space Administration
Ames Research Center. Moffet: Field. Calf

AERODYNAMIC ~HARACTERISTICS OF A LARGE-SCALE
SEMISPAN MODEL WITH A SWEPT WING AND AN
AUGMENTED JET FLAP WITH NHYPERMIXING NOZZLES
Thomas N Aiken. Michael D Falarski. and David G Koenin
Jul 1979 87 p refs

(NASA-TM-73236. A-7013) Availl NTIS HC AOS/MF AO!
CSCL O1A :

The aserodynamic charactenstics of the augmentor wing
concept with hypermixing pnmary nozzies were ir gated
large-s Je semispan model n the .Aimes 40- by BO-Foot Wind
Tunnel and Static Test Facility was used The traih.g edge.
augmentor flap system occupied 85% of the span and ~onsisted
of two fixed pwot flaps The nozzle system consisted of
hypermiing. lobe  mary nczzies, and BLC siot nozzies at the
forward inlet. bot es and ends of the throst. and at the aht
flap The eniite winy leading edge was fitted with & 10% chord
siat and a blowing slot Outboard of the flap was a blown
aleron The model was tested statically and at forwart speed
Pnmary parameters and thei ranges included angle of attack
from -12 to 32 degrees. flap angles of 20. 30. 45. 60 and
70 degrees. and deflection and diffuser area ratios from 116
t0 222 Thrust coefficients ranged from O to 2 73. whiie nozzle
pressure ratios vaned from 10 to 2 34 Reynolds aumber per
foot vaned from O to ' 4 milhon Analysis of the dsts indicated
8 maximum static, gross augmentation of 153 at a flap angle
of 45 degrees Aralysis siso indicated that the configuration
was an efficient powered Iift device and that the net thrust was
comparable with augmentor wings of similar static performance
Performance at forward speed was best at a diffuser area ratio
of 137 KL
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(NASA-TM-786803. A-7889) Avail NTIS HC AODS/MF AO1
CSCL 01A

sections at an angle of atack of 14 degroes KL

N79-31137°§ N.inonal Aeronautics and Spar> Administraiion
Ames Research Center, Moffett Field. Calf
THE PROMISE OF MULTICYCLIC CONTROL
John L McCloud. Il Aug 1979 86 p refs
(NASA-TM.78621. A-7955) Avail NTIS HC A03/MF AO!
CSCL 02A

Several types of rotors which employ multicyclic contro! are
reviewed gnd comn.red Thew differences are high-lighted and
therr potenual advantages and disadvantages ure discussed ‘he
flow feld ‘hese rotors must cparate in s discussed. and it i»
shown that simuitaneous slimin.tion of vibration and ascillatory
blade loads 15 not an inherent solution to ‘he rough ess
problem The use of rotor blades 28 energy absorb»-, 1s p.Opoved
Innut-output relations are considarcd and a gan coniros 'or
ROMULAN. a multicychc contrcling computer program. s
witroguced Implications of the nitroduction of multicyche
sy=R'8:..58 into helicopters are discussed AWH

N79-32208°# Nationa' Aeronautics sn Space Administration
Ames Ressarch Center, Moffett Field, Cahf

LOW-COST INERTIAL NAVIGATION FCR MODERATE-g
MISSICNS

Shmuai Merhav Sep 1979 61 p refs

(NASA-TM-78811. A-7820) Avail NTIS HC AO4/MF AO!
CSCL 01D



A low cost inertial navigation system (INS) concept is
characterized

mmgmmmmn-mmdw
gyro. The INS provides locally lavel two exis acceleration
information along with pitch and roll messurements. Heading
information is provided by a second gyro mounted in the inner
gimbal. The system error model is equivalent to that of a
conventional platform with a tilt error determined by the integral
of the gyro drift rate and an equivalent accelerometer type errors
are also cancelled. Rapid gyro-compassing. implemented with
opened gimbal control loops. and a strapdown procedure provides
calibration of gyro drift rate biases. AWH

N79-33167*§ National Aeronautics and Space Administration.
Am2« Ressarch Center, Moffett Field, Calif.
WIND-TUNNEL INVESTIGATION OF A LARGE-SCALE VTOL
AIRCRAFT MODEL WITH WING ROOT AND WING THRUST
AUGMENTORS
Kiyoshi Aoyagi and Thomas N. Aiken Sep. 1979 80 p refs
(NASA-TM-78589. A-7823) Awasill NTIS HC AO4/MF AO1
CSCL 01A

Tasts were conducted in the Ames 40 by 80 foot wind
tunnel to determina the aerodynamic characteristics of a
large-scale V/STOL aircraft model with thrust augmentors. The
model had a double-deita wing of aspect ratio 1.85 with
sugmentors located in the wing root and the wing trailing edge
The supply air for the augmentor primary nozzies was provided
by the YJ-87 turbojet engine The airflow was apportioned
spproximately 74 percent to the wing root sugmentor and
24 percent to wing sugmentor. Results were obtained at
several trailing-edge fiap deflections with the nozzle jet-momentum
coefficients ranging from O to 7.9. Three-component longitudinal
data are presented with the agumentor operating with and without
the horizontal tail. A L d n of six P data are
aiso presented. Author

X79-10088*§ National Aeronautics and Space Administration
Ames Research Center. Moffett Field. Calif

COST ESTIMATION FOR RESEARCH AIRCRAFT PRO-
JICTS

Darrell E Wilcox Feb 1979 23 p refs
(NASA-TM 78546, A-7680) Unclassified report
NOTICE Available to US Government Agencies

Preliminary design cost ¢itimates form the basis for budget
determination. program approval. and subsequent porformance
measurement on research aircraft programs Unrealistic «Stimates
early in the program are the source of problems for many project
managers forced to operate within budgets that understated the
technical complexily of tho :0b A narametrnic cost v odei developed
for use in estimating the cost of several research aircraft proc ired
by NASA in the 1270's 1s descrnibed ARH

X79-10108*§ Nauona: Aeronautics and Space Administration
Ames Research Center. Moffett Fiela. Calif

DATA ACQUISITION PYSTEM FOR THE NASA-AMES
CESSNA 4028 AIRCRAFT

Setty K Berkstressar. Leonurd T Hee and Charles | Jackson
Ji May 1979 99 p refs
(NASA-TM-78583. A-7R08) Unclassified report
NOTICE Avalable to NASA anc¢ NASA Contractors

The HNASA Cessna 4028 arcraft was equipped with a data
acquisiton system The ‘ystem includes sensors. a (eladvne
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HELICOPTER WITH V/STOLAND SYSTEM
John M. Davis Apr. 1979 187 p refs Prepared in cooperation
with Army Aviation Res. and Develop. Command, Moffett Field.
Calif
(NASA-TM-78568. AVRADCOM-TR-79-21(AM). A-7759)

J report

NOTICE Available to NASA and NASA Contractors

The data acquisition system for the UH-1H helicopter with
the V/STOLAND Flight Control System. which is stationed at
Ames Research Canter. Moffett Field. California is described An
overview of the system. general and specific procedures for
calibrating the system. plus data from the July 1878 calibration
are discussed. The information required to perform a complete
cahbration and to illustrate the results of one such calibration

are presented MMM
NASA CONTRACTOR REPORTS
N79-10024%§ Northrop Corp. Hawthcne. Calif Aircreft

Group.
STUDY OF AERODYNAMIC TECHNOLGGY FOR VSTOL
FIGHTER/ATTACK AIRCRAFT: HORIZONTAL ATTITUDE
CONCEPT Final Report
S. H. Brown May 1978 242 p refs Spomondnpmbv
the David Taylor Naval Ship R h and Develop Canter.
Bethesda. Md
(Contract NAS2-9771)
(NASA-CR-152130. NOR78-54) Avail NTIS
HC A11/MF AO! CSCL O1A

A horizontal attitude VSTOL (HAVSTOL) supersonic fighter
attack aircraft powered by RALS turbofan propulsion system is
analyzed Reaction control for subaerodynamic flight s obtained
in pitch and yaw from the RALS and roll from wingtip jets
powered by bleed arr from the RALS duct Emphasis 15 placed
on the development of aerodynamic charactenstics and the
dentification of serodynamic uncertainties. A wind tunnel program
s shown to resolve some of the uncertaintias Aerodynamic
data deve'oped are static charactenstics about all axes. control
effecivenass. drag. propulsion induced effects and reaction control
charactenstics GY

N79-10C25°§ General Dynamics/Fort Worth, Tex
STUDY OF AERODYMAMIC TECHNOLOGY FOR VSTOL
FIGNTER/ATTACK AIRCRAFT, VOLUME 1 Fins! Regornt,
1 Nov. 1977 - 31 May 1878
J R Lummus May 1978 264 p refs Sponsored n pant by
the David Taylor Maval Ship Reseerch and Development Canter.
Bethesda Md
(Contract NAS2-97868;
(NASA-CR-152128} aval NTIS HC A12/MF AD' CSCL
01A

An assessment was made of the cerodynamic uncertainties
associated with the design of a cold-deck-environment Navy
VSTOL fighter/attack arcraft uthzing jet-diffuser ejectors for

oy




: VERTICAL ATTITUDE
Final Report, 1 Nov. 1977 - 31 May 1978

H. A Gerhardt and W. S. Chen May 1978 253 p refs
Sponsored in part by the David Taylor Naval Ship Research and
(Contract NAS2-9771)
(NASA-CR-152131)
01A

The aserodynamic technology for a vertical attitude VSTOL
(VATOL) supersonic fighter/attack aircraft was studied. The

Avail: NTIS HC A12/MF AD1 CSCL

N79-10027°§ Grumman Aerospace Cormp.. Bethpage. N.Y.
STUDY OF AERODYNAMIC TECMNOLOGY FOR VSTOL
FIGHNTER ATTACK AIRCRAFT Final Report. 1 Nov. 1877 -
23 Maey. 1978
W. Burhans, Jr. Vincent J. Crafta, Jr. N. Dznnenhoffer. Frank
A. Dellamura, and Robert E Krepski 23 May 1978 198 p
refs Sponsored in part by Devid Taylor Navel Ship Resesrch
and Development Center, Bethes.:a M
(Contract NAS2-9770)
{NASA-CR-152129; POR 623-24)
HC AQ9/MF AO1 CSCL 01A
Vertical short takeo’ auwcraft capability, supersonic dash
capability, and transonic agility were investigated for the
development of Fighter/attack aircraft to be sccommodated on
ships smaller than present aircraft carmers. Topics covered include:
(1} description of viable V/STOL fighter/attack configuration (a
high wing. close-coupled canard. twin-engine, control configured
aircraft) which mee!s or exceeds specified levels of vehicle
performance. (2) estimates of vehicle serodynamic charactaristics
and the methodoiogy utilized to generste them. (3) description
of propulsion system charactenstics and vehicle mass proper-
tias. (4) identification of aress of aerodynamic uncertainty. and
(5) a test program 1c investigate the areas of asrodynamic
uncertainty in the conventional flight mode ARH

Avail: NTIS

N79-10028°§ Vought Comp. Dallas. Tex
STUDY OF AERCDYNAMIC TECHNOLOGY FOR VSTOL
FIGHNTER/ATTACK AIRCRAFT. PHASE 1 Finc! Report. Nov.
1977 - May 1978
Herbert H Driggers May 1978 182 p refs Sponsored n
part by Dawvid Taylor Naval Ship Ressarch and Devsiopment
Canter, Bethesda. Md
(Contract NAS2-9772)
(NASA-CR-152132. Rept-2-31200/8CR-79)
HC AQ9/MF AO1 CSCL 01A

A conceptual design study was parformed of a vertical attitude
takeoff and lancing (VATOL) fighter/sttack aircraft. The configura-
tion has a close-coupled canard-cdeita wing. side v~ fimensional
ramp inlets, and two sugmented turbofan engi with thrust
vectonng capability. Performance and sensitr 0 objective

Avail. NTIS
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(NASA-CR-162187)
17G

The implementation on the STOLAND airbcine digital
computer of an optimum profie guidancs system for the

Avail. NTIS HC AOD3/MF AD! CSCL

N79-12084°§ AVCON Avistion Consultantz, Bouide:. Colo.
OPERATIONAL REQUIREMENTS FOR FLGNT COXTROL
AND NAVIGATION SYSTEMS FOR SHORT MAUL TRANS
PORT AIRCRAFT
Jokn A. Morrison Mav 1978 S0 p
(Contract NAS2-8028)
(NASA-CR-152208)
17G

To provide a background for evasluating advaenced STOL
systems concepts. 8 numbe:r of short haul and STOL airdine

Avail: NTIS HC ADS5/MF AOY CSCL

digital flight control system (STOLAND) instatiad in the Augmentor
Wing Airplane are proposed to improve the mode

to simplify pilot p.ocadures and reduce pilot workload. SBS

N79-12688°§ Systems Tec: nology. Inc. Mountain View, Caiif
A STUDY OF KEY FEATURES OF THE RAE ATMOSPHERIC
TURBULENCE MODEL
Wayne F. Jewell and Robert K. Heffley Oct 1878 B84 p refs
(Contract NAS2-9942)
(NASA-CR-152194; STI-TR-11268-1)
HC AO5/MF AO1 CSCL 048

A complex stmospheric turbulence model for use in asircraft
simulation is analyzed in rms of -its temporal. spectral. and

| char First, a direct comparson was made

between cases o' the RAZ model and the more conventional
Dryden turbulence model Next the control psrameters of the
RAE model were systematsily vaned and the effects noted
The RAE model was found to possess a high degree of flexibility
«n its characteristics, but the individual control parameters are
cross-coupled in terms of their effect on verous measures of
intensity, bandwidth, and probability distribution GG

Avail NTIS




M79-13801°§ Lockheed-Georgia Co.. Marietts.
ARALYSIS OF A THEORETICALLY OPTIMMZED TRANSONIC
AIRFOIL

M. E. Lores. K. P. Burdges, and G. D. Shrewsbury Nov. 1878

102 p rofs

(Contract NAS2-8697)

(NASA-CR-3085. LG78ERD212)

HC ADG/MF AU! CSCL 01A
Numericsl

i
3

?
|
!

serodynamics of the baseline airfoil faidy well. but feiled
sccurstely compute drag charscteristics for the upper surfece
modification. SBS

N79-13007°§ Nieisen Engineering and Research, Inc.. Mountain
View, Calif

OPERATIONAL MANUAL FOR TWO-DIMENSIONAL
TRANSONIC CODE TBrOIL Fiwml Repert
Stephen §. Stahara Dec. 1978 185 p refs

(Contract NAS2-8648)

NEAR-TR-94) Avail NTI

w

disturbance equations for flow past lifting airfoils in both free
sir and various wind-tunnel environments by using a variant of
the finite-difference mcthod A description of the theorstical and
numerical basis of the code is provided, together with complete
operating instructions and sample cases for the general User. In
addition, a programmer's manual is siso presented 1o assist the

N79-13047°) Borst (Henry V) and Associstes, Wayne, Pa.

A NEW BLADE ELEMENT METHOD FOR CALCULATING

THE PERFORMANCE OF HIGH AND INTERMEDIATE

SOUIDITY AXIAL FLOW FANS

Henry V. Borst Nov. 1978 51 p refs

(Contract NAS2-9079)

(NASA-CR-3083) Avail: NTIS HC AO4/MF AO1 CSCL 21E
A method is presented to design and predict the performance

of axial flow rotors operating in a duct. The same method s
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The method requires unsteady forces, natural
sirpiane modes. anc the measured pressure data as input. A
gust response computer program is used to caiculate buffet

N79-14021°§ General Dynamics/Fort Worth, Tex.
A METHOD FOR FREDICTING FULL SCALE BUFFET

The predicted upper and lower bounds power spectra for all

with the flexible angle for the prediction. The flight test and
prediction conditions are given in tabular form for all cases
considered FOS

N79-14114%§ Systems Technology. Inc.. Mountain View, Calif
PILOTED AIRCRAFT SIMULATION CONCEPTS AND
OVL AVIZW
John B. Sinacori Mar. 1978 100 p refs
(Contract NAS2-9024)
(NASA-CR-152200; STI-TR-1074-2) Avail NTIS
HC AO5/MF AO!1 CSCL 01C

An overview of piloted aircraft simulation is presented that
reflects the viewpoint of an aeronautical technologist. The intent
1S to scquant poiential users with some of the basic concepts
and issues that charactenze piloted simulsiion. Application to
the development of sircraft are highlighted, but some aspects of
training simulators are covered. A historical review is given
together with a description of some current simulators. Simula-
tor usages. advantages, and | s are di d and human
perception qualities important to simulation are related. An
assessment of current simulation is presented that addresses

oy
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N78-18881%) Systems Control. Inc.. Paio Alto, Calif.
HUMAN OPERATOR IDENTIFICATION MODEL AND
RELATED COMPUTER PROGRAMS Final

(NASA-CR-152237) Awasil: NTIS HC AO7/MF A0! CSCL
O5H
Four computer programs which provide computational

N79-17811°§ Computer Sciences Corp.. Mountain View. Calif
THE EFFECT OF A VISUAL/MOTION DISPLAY MISMATCH
IN A SINGLE AXIS COMPENSATORY TRACKING TASK
c83

Douglas K. Shirachi and Richard S. Shirley /n MIT Proc. 13th
Ann. Conf. on Manual Control 1977 p 361-376 refs (For
primary document see N79-17475 08-51)
(Contract NAS2-7808)
Avail: NTIS HC A20/MF AO! CSCL 05J

The frequency response of visual systems is typically unity
from O to 20 rad/sec. while that of motion systems typically
falls off ir the vicinity of 6 rad/sec. The question arses as to
what effect. if any. such a difference in servomuchanism
performance has on the simulation. Is pilot performence reduced
by the conflict between displays? Would a more realistic
simulation occur if the visual servomechanisms wero Gogreded
to match the motion servomechanisms? Does the pilot need
and use the higher frequency information present in the visual
display? The purpose of the expenment is 10 take a step forward
toward answeiing these questions Work already in the liters-
ture which bears on these questions is outhined A description
is then given of an experiment used to check for the effects of
@ difference in the performance of the visual and motion
servomechanisms (the experiment uses a single-axis, com-
pensatory. roll-tracking task). The results of the experiment are
then presented and analyzed LS

N79-17801°§ Lockheed-California Co., Burbank
DELTA METHOD, AN EMPIRICAL DRAG BUILDUP
TECHNIQUE Finai Report, 1 Mar. - 31 Dec. 1978
Richard C Feagin and Willam D Morison Dec 1978 177 p
refs
(Contract NAS2-8612)
(NASA-CR-151971. LR-27975-Vol-1) Avail NTIS
HC AD9/MF AO!1 CSCL 01A

An empincal drag cor techmque was developed from
analysis of 19 subsonic and supersonic military arcraft and 15
advanced or supercritical airfoil configurations which can be
applied in conceptual and advanced aircraft design activities
The Delta Method may be used for estimating the clean wing
drag polar for cruise and maneuver conditions up to buffet onset.
and to approximately Mach 20 This technique incorporates a
unique capability of predicting the off-design performance of
advanced or supercritical airfoil sections. The buffet onset limit
may also be estimated The method is spplicable to wind tunnel
models 8s well as to full scale configurations. This technique
has been converted into a computer code for use on the IBM
380 and CDC 7600 computer facilities at NASA AMES Results
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SYSTEM PROCESSOR ARCHITE Thesis
Glen A. Brent Sep. 1978 274 p refs

(Grant NsG-2238)

(NASA-CR-158244) Avail: NTIS HC A12/MF AO1 CSCL

ation for the pilot. A
processor architecture called the Team Architecture was
proposed. This is @ herdware/software approach to high
reliability

|
i
i
§
|

N79-20000°§ Stanford Univ., Calif. Joint Inst. for Aeronautics
and Acoustics.
FLAP-LAG-TORSION FLUTTER ANALYSIS OF A CONSTANT
UPE ROTOR
Inderjit Chopra Jan. 1979 42 p
(Grant NeG-2317)
(NASA-CR-152244, SU-JIAA-TR-17)
HC AO3/MF AD1 CSCL 01C

The constant lift rotor (CLR) employs a control input of

:
|
!
:
|
:
:
i

(Contract NAS2-10072)
(NASA-CR-152238; SDL-79-8397) Avail: NTIS
HC AOS/MF AD1 CSCL 148

A laser transit

were: (1) the determination of the
scattering efficiencies of naturally occurring, submicron particles
in the NASA/Ames unitary wind tunnel and (2) the evaluation
based on these measured data of a laser transit snemometer
with digital correlation pr ing for intrusive velocity
measurerrent in this facility. The evaluation criteria wers the
speeds st which point velocity messurements could be reslized
with this technique (as deter d from puter simulations)
for given accuracy requirements JAM




N79-22048*§ TRW Defense and Space Systems Group. Redondo
Beach, Calif

EVALUATION OF THE DISCRETE VORTEX WAKE CROSS
FLOW MODEL USING VECTOR COMPUTERS. PART 1:
THEORY AND APPLICATION

(NASA-CR-152270: TRW-30584-6001-RU-00-Pt-1) Avail
NTIS HC AO8/MF AO1 CSCL 01A

The current program had the objective to modify a discrete
vortex wake method to efficiently compute the asrodynamic forces

rur for fineness ratios up to f = 18.0 and angles of attack up
to 50 degrees. GY

N79-22049*§ TRW Defense and Space Systems Group, Redondo
Beach, Calif
EVALUATION OF THE DISCRETE VORTEX WAKE CROSS
FLOW MODEL USING VECTOR COMPUTERS. PART 2:
USER'S MANUAL FOR DIVORCE
F. D. Deffenbaugh and J. F. Viz Jan 1979 70 p refs
2 Vol.
(Contract NAS2-9579)
(NASA-CR-152271; TRW-30584-6002-RU-00-Pt-2) Avail
NTIS HC AD4/MF ADY! CSCL O1A

The users manual for the Discrete Vortex Cross flow Evaluator
(DIVORCE) cownputer program is prasented. DIVORCE was
developed in FORTRAN 4 for the DCD 8800 and CDC 7600
machines. Optimal calls to 8 NASA vector subroutine peckage
sre provided for use with the CDC 7600. GY

N79-22082°§ Massachusetts Inst. of Tech.. Cambridge  Dept
of Aeronautics and Astronautics
AN ANALYSIS OF LONG AND MEDIUM-HAUL AIR
PASSENGER DEMAND, VOLUME 1 Final Report
Steven E Enksen 1978 75 p refs
(Grant NsG-2129)
(NASA-CR-152156) Availl NTIS HC AO4/MF AD! CSCL
05C

A basic model was developed which 18 a8 two equation paw

16

haul : demand

price elastic in longer haul markets. Long haul markets demand
will saturste with a fewer number of departures than will
demand in medium haul markets. ARH

N79-22083°§ Massachusetts Inst. of Tech. Cambridge. Dept
of Aeronautics and Astronautics.

AN ANALYSIS OF SHORT HAUL AIR PASSENGER
DEMAND, VOLUME 2 Final Report

Terry P. Blumer and William M. Swan 1978 132 p refs
(Grant NsG-2129)

(NASA-CR-152157) Avail: NTIS HC AO7/MF AO1 CSCL
05C

the effects of competing modes and of alternate destinations.
The results support three conclusions: (1) the auto mode is the
air mode’s major competitor; (2) trip time is an overriding factor
in intermodal competition, with ar fare at its present level
appearing unimportant to the typical short haul air traveler; and
(3) distance appears to underly several demand genarating
phenomena and therefore, must be considered very carefully to
any intercity demand model. It may be the cause of the wide
range of fare elasticities reported by researchers over the past
15 years. A behavioral demand model is proposed and calibrated
It combines the travel generating effects of income and population.
the effects of modal split. the sensitivity of travel to price and
time. and the effect of alternative destinations satisfying the trip
purpose ARH

N79-22084"§ Messachusetts Inst. of Tech.. Cambridge  Dept
of Aeronautics and Astronautics
AN ECONOMIC MODEL OF THE MANUFACTURERS'
AIRCRAFT PRODUCTION AND AIRLINE EARNINGS
POTENTIAL VOLUME 3 Final
James T. Kneafsey and Richa.d M. Hill 1978 185 p refs
(Grant NsG-2129)
(NASA-CR-152158) Availl. NTIS HC A09/MF A01 CSCL
05C

A behavioral explanation of the process of technological
change in the U S. aircraft manufacturing and airline industries
15 presented The model indicstes the principal factors which
influence the aircraft (airfframe) manufacturers in researching.
developing. constructing and promoting new aircraft technology:
and the financial requirements which determine the delivery of
new aircraft to the domestic trunk airlines. Following specification
and calibration of the model. the types and numbers of new
sircraft were estimated historically for each airline’s fleet
Examples of possibl pl s of the model to forecasting
an individual airline’s future fleet also are provided The functional
form of the model is a composite wh'ch was derived from several
preceding econometnc models developed on the foundations of
the economics of innovation, acquisition, and technological change
and represents an important contrnibution to the improved
understanding of the economic 4nd financial requirements for
sircraft selection and production The model's primary applica-
tion will be to forecast the future types and numbe of new
aircraft required for each domestic airline’s fleet ARH




22088“§ Massachusetts Inst. of Tech.. Cambridge Dept.

of Aeronsutics and Astronautics.

THE IMPACTY OF CHANGING TECHNOLOGY ON THE
DEMAND FOR AIR TRANSPORTATION Final

James T. Kneafsey and Nawal K. Tanejs 1978 27 p refs
(Grant NsG-2129)

(NASA-CR-152181) Avail: NTIS MNC AO3/MF AO1 CSCL
08C

N79-22078°§ Boeing Vertol Co.. Philadeiphia. Pa.
IDENTIFICATION OF HIGH PAYOFF RESEARCH FOR MORE
EFFICIENT APPLICATOR HELICOPTERS IN AGRICULTURE
AND FORESTRY

{NASA-CR-152258; D210-111983-1)
HC AO8/MF AOD1 CSCL 01C

The results of a study of the uses of helicopters in agriculture
‘arestry in the United States arn discussed. Comparisons
with agricultural airplanes are made in terms of costs of aerial
mwum mmuwmwm
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N79-22100*§ Flow Research, inc. Kent. Wash
PROCEDURE FOR NOISE PREDICTION AND OPTIMIZA-
TION OF ADVANCED TECHNOLOGY PROPELLERS
Finel Report
Wen-Huei Jou and Samuel Bernstein Apr 1979 54 p refs
{Contract NAS2-9807)
(NASA-CR-3080: Rept-118) Avail. NTIS HC AO4/MF AD
CSCL 01C

The sound field dus to @ propeller operating at supersonic
tip speed in a uniform flow was investigated. Using the fact
that the wave front in a uniform stream is a convected sphere,
ths funiamental solution to the convectsd wave equation was
essily obtained. The Fouriar coefficients of the pressure signature
wars cbisined by a far field approximation, and are expressed
a® an integrai over the blade platform. It is shown that cones
of silanca exiut fore and aft the propelier plane. The semiapex
angles ere srawn. These angles are independent of the individual
Mach cumpoaecias such as the flight Mach number and the
rotation Mach number The result is confirmed by the computation
of the ray path of the emitted Mach waves. The Doppler
amplification factor strengthens the signal behind the propelier
while it k that upstrea JMS

N79 25024°§ Oouglas Arcraft Co. Inc. Long Beach. Calf
SIMULATED PROPELLER SLIPSTREAM EFFECTS ON A
SUPERCRITICAL WING

H Robert Welge and James P Crowder Jun 1978 72 p
refs

(Contract NAS2-9472)

(NASA-_R-152138) Avail NTIS HC AD4 m+ N1 CSCL
21E

- .W‘ e T R o
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To quantify the installed performance of high speed (M =
0.8) turboprop propulsion systems, an experimental program
designed to assess the of the serodynamic interference
of a propeller slipstream on a supercritical wing has been
conducted. The test was conducted in the NASA Ames 14-foot

mm‘, Low Energy Transport Systems. Capistrano Beach,

SUMMARY OF PAST EXPERIENCE IN NATURAL LAMINAR
FLOW AND EXPERIMENTAL PROGRAM FOR RESILIENT
LEADING EDGE
8. H. C rmichael May 1979 50 p refs
(Contract NAS2-10113)
(NASA-CR-152276) Avail. NTIS HC AO3/MF AD1 CSCL
01A

The potential of natural laminar flow for significant drag
reduction and improved efficiency for aircraft is assessed. Past
experience with natural laminar flow as reported in
and unpublished data and personal observations of various

is summarized. Aspects discussed include surface

contour, waviness, and smoothness requirements: noise and
vaonhwmrylmw-on boyndary layer

il

method to prevent leading edge insect contamination ARMH.

N79-20088°§ McDonnell Aircraft Co.. St. Louis. Mo.
THRUST AND MASS FLOW CHARACTERISTICS OF FOUR
38 INCH DIAMETER TIP TURBINE FAN THRUST VECTOR-
ING SYSTEMS IN AND OUT OF GROUND EFFECT
D. W. Esker and H. A. Roddiger Jun. 1979 105 p refs
(Contract NAS2-9690)
(NASA-CR-152239; MDC-A5704) Avail: NTIS
HC AO8/MF AD1 CSCL 21E

The calibration tests carried out on the propulsion system
components of a 70 percent scale, powered model of 8 NASA
3-fan V/STOL aircraft configuration are described. The three
X3/6B/T58 turbotip fan units used in the large scale powered
model were tested on an isolated basis over 2 range of ground
heights from H/D of 1.02 to infinity. A highér pressure ratio
LF336/J86 fan unit was tested over & range of ground heights
from 155 to infinity. The results of the test program demon-
strated that: (1) the thrust and mass flow performance of the
X3768/T58 nose lift unit is ersentially constant for H/D variations
down to 1.55. st H/D 1.02 back pressurization of the fan exit

and is panied by an increase in thrust of five percent;

nozzle performance for height variations from H/D = 1.02 to
infinity. (3) operstion of the nose lift nozzie st the higher fan
pressure ratio generated by the LF336/J85 fan system causes
no significant change in ground proximity performance down to
an H/D of 1.55, the lowest height tested with this unit: and
(4) the performance of the left and right X3768/T58 lift/cruise
units in the vertical lift mode remains unchanged. within plus or
minus two percent for the range of ground heights from H/D =
1.02 to infinity JMS.

————a




N79-20062°f Massachusetis Inst. of Tech., Cambridge.
Aeroelastic and Structures Research Lab.

A WIND-TUNNEL INVESTIGATION OF TILT-ROTOR GUST
ALLEVIATION SYSTEMS Finsl Raport, 1972 - 1978
Normah D. Ham and H. Philip Whitaker Jan. 1978 140 p

(Contract NAS2-7262)
(NASA-CR-152264: ASRL-TR-174-7)
HC AO7/MF AO1 CSCL 01C
The alleviation of the effects of gusts on tift rotor sircraft
- s

:

Avail:  NTIS
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ammum OF A LASER no»ua VELOCIMETER
SYSTEM TO MEASURE THE FLOW FIELD AROUND A
LARGE SCALE V/STOL AIRCRAFT IN GROUND EFFECT
MDMMR Brashears, Archie J. Jordan, Kenneth
., and Carl D. Vought May 1979 76 p refs Document
a microfiche supplement

(Contract NAS2-8959)

%2

(NASA-CR-152212; LMSC-HREC-TR-D568) Avail: NTIS
HC EO4/MF AO1 CSCL 14B
The flow field measured dah g 70 p scale

vertical takeoff and landing (V/STOL) aircraft model is described.
Thovdocnymunmnnmodm.omndbmd

laser Doppler velocimeter. The remote sensing instrumentation
and experimental tests of the velocity surveys are discussed.
The distribution of vertical velocity in the fan jet and fountain;

radial velocity in the wall jet and the horizontal velocity
ircraft underside are presented for different engine
and asircraft height abouve ground. Results show that it is
to use a mobile laser Doppler velocimeter to measure
the flow field generated by a large scale V/STOL aircraft operating
i ; SES.

% Fi’
i "

(Grant NsG-2181)
(NASA-CR-158778: TR-1441) Avail: NTIS HC A0S/MF AO!
CSCL 01C

The influence of unglo loop Mclu to improve !M stability
of the syst are considered. Reduced oroer dy models
are employed where appropriste to promote physical insight.
The influence of fuselage freedom on the seroelastic stability,
and the influance of the airframe flexibility on the low frequency
modes of motion relevant to the stability and control charactenstics
of the vehicle were examinad SES.

N79-28141"§ Rockwell International Corp.’ Columbus, Ohio
LOW SPEED WIND TUNNEL TEST OF GROUND PROXIMITY
AND DECK EDGE EFFECTS ON A LIFT CRUISE FAN V/STOL
CONFIGURATION, VOLUME 1 Contractor Report, Mar.
1978 - Feb. 1979
V. R Stewart May 1979
(Contract NAS2-9882)
(NASA-CR-152247. NR79H-12-Vol-1)
HC AO8/MF AD! CSCL 01A

The charactenstics were determined of a lift cruise fan V/STOL

118 p

Avasil NTIS
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ground effect) configuration. The.onn to this was when
the aft edge of the deck was located under the center of gravity.

N78-28142°§ Rockwall International Corp., Columbus, Ohio.
LOW SPEED WIND TUNNEL TEST OF GROUND PROXIMITY
AND DECK EDGE EFFECTS ON A LIFT CRUISE FAN V/STOL
CONFIGURATION, VOLUME 2 Contractor Report, Mar.
1978 - Feb. 1979
V. R. Stewart May 1979 484 p
(Contract NAS2-{882)
(NASA-CR-152248, NR79H-12-Vol-2)
HC A21/MF AO1 CSCL O%A

The following test results are appended: (1) wind tunnel
data. (2) static thrust stand data. and (3) fan calibration data

RES

Avail: NTIS

N79-28984°§ Massachusetts Inst. of Tech.. Cambricge  Fluid
Dynamics Research Lab.
EXPERIMENTAL AND THEDRETICAL STUDIES ON MODEL
HELICOPTER ROTOR NOISE Interim Repcet, Mar. 1876 -
Dec. 1977
Krishnaswamy S. Aiavamudan and Wesley L Harris Jan. 1978
158 p refs Submitted for publication
(Grant NsG-2095. Contract DAAG29-76-C-0027)
(NASA-CR-158844; AD-A068180; ARO-12931.2-EX.
Rept-83852-1. Rept-78-1) Availt NTIS HC AO8/MF AO1 CSCL
20/1

A rimplified Mach b ling law 1s obtained for rotational
and broadband noise comporents of a model helicopter rotor
The broadband noise sources are further classified into low
frequency and high frequency componants. The scaling laws are
based on the geometric and performance parameters of the rotor
and characteristics of the flow field. The existing thaory of Lowson
and Ollerhead is used derving the conventional sixth power law
for the rotational noise of geometrically similar blades operating
in similar flow environments. The knowledge of unsteady
aerodynamics was exploited to yield analytical formulation for
the low frequency broadband rad . The biguous state of
the art regarding the origin and nature of high frequency broadband
noise does not permit such a straightforward scaling law for
this frequency regime. Vortices are assumed to be shed at unknown
Strouhal frequency and the scaling law is derived by simply
integrating the blade sectional velocity over the span. The MIT
6 x 7-1/2 foot anechoic wind tunnel was used to perform
experiments at controlled flow environ Turbulence was generated
at the iniet of the tunnel and simultaneous measurements of
acoustic and turbulence signals were made The experimentally
obtained results are compared with the computed intensities
and spectra of rotational noise. low frequency broadband noise
and high frequency broadband noise from model rotors GRA

N79-20198%§ Princeton Univ.. N. J.  Flight Research Lab.
AN IN-FUGHT SIMULATOR INVESTIGATION OF ROLL AND
YAW CONTROL POWER REQUIREMENTS FOR STOL
APPROACH AND LANDING: DEVELOPMENT OF CAP-
ABILITY AND PRELIMINARY RESULTS

D. R Elis and S C. Raisinghani Apr. 1979 44 p refs
(Contract NAS2-7350)

(NASA-CR-152307.
HC AO3/MF AO1

MAE-1422)
CSCL 01C

Aveil NTIS



A six-degree-of-freedom variable-responss research aircraft
was used to determine the minimum lateral-directional control
power required for desirable and acceptable leveis of

mhunmmwumum

simulated atmospheric disturbance conditions for a range of
lateral-directionsl response characteristics Topics covered include
the in-flight simuletor, crosswind simulation, turbulence simulation,
test configrations. and evaluation procedures. Conclusions based
on @ limited sampling of simulated STOL transpoit configurations
flown to touchdown out of 8 deg. 75 kt MLS approaches. usually
with a sidestep maneuver are discussed. ARH

Aug. 1979 34 p
(Contract NAS2-9143)
(NASA-CR-152291) Avail: NTIS HC AO3/MF AO01 CSCL
02A
The Navy's maintenance and materials data

helicopters. probably
and the much higher utilization of civil users

N79-30144°%§ Analytical Methods, Inc. Bellevue. Wash.
UNSTEADY FLOW MODEL FOR CIRCULATION-CONTROL
AIRFOILS
Balusu M Rao Jun 1979 28 p refs
(Contract NAS2-10132)
(NASA-CR-152301) Awvaill NTIS HC AO03/MF AOD1
01A

An analysis and 8 numerical lifing surface method are
developed for predicting the unsteady airloads on two-dimensional
circulation control airfoils in incompressible flow. The analysis
and the computer program are validated by correlating the
computed unsteady arloads with test data and also with other
theoretical solutions. Additionally, a mathematical model for
predicting the bending-torsion flutter of a two-dimensional airfoil
(a reference section of a wing or rotor blade) and a computer
program using an h are developed The flutter
program has a provision for using the CC airfoil umoodn progum
or the Theodorsen hard flap solution to P
lift and moment used in the flutter equat TN d d
mathematica! model and the iterative scheme are used to p."oﬂ'n
8 futter zaalysis of a t,pical CC rotor blade reference section
The program seems to ,ork well within the basic assumption
of the incompressible “ow Author

CsCL

N79-30193*§ Massachusetts Inst of Tech, Cambndge Lab
for Information and Decision Systems

VTOL CONTROLS FOR SHIPBOARD LANDING
M.8. Thesis

Chnstopher Graham McMuldroch Aug 1979 198 p refs
(Contract NGL-22-009-124)

(NASA-CR-162140. LIDS-TH-928) Avail NTIS
HC A09/MF AD! CSCL 01C
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predicted crest of ship motion. The design problem is formulated
and solved as an approximate finite-time linear quadratic

regulator. Performance and control results are found
by Monte Carlo simulations. L

(NASA-CR-3178) Avail: NTIS HC AO5/MF AO0Y CSCL 01C

Pressure data from a number of previous wind tunnel and
flight investigations of high speed transport type wings were
analyzed with the intent of developing a procedure for extrapolating
low Reynolds number data to flight conditions. These analyses
produced a correlation of the developmant of trailing-edge
separation resulting from increases in Mach number and/or angle
of atiack and show that scale effects on this correlated separation
development and the resulting shock location changes fall into
a regular and apparently universal pattern. Further studies appear
warranted to refine the correlation through a detailed consideration
of boundary layer characteristics, and to evaluate scale effects
on supercritical wings Author

N79-31222°§ Systems Technology. Inc.. Mountain View, Calif
A COMPILATION AND ANALYSIS OF HELICOPTER

HANDLING QUALITIES DATA. VOLUME 2: DATA
ANALYSIS

Robert K. Heffley Aug. 1879 176 p refs

(Contract NAS2-9344)

(NASA-CR-3145; TR-1087-2-Voli-2) Avail NTIS

HC AO0S/MF AO01 CSCL 01C

A compilation and an analysis of helicopter handling qualities
data are presented. Multilocop manual control methods are used
to analyze the descriptive data. stability dervatives, ard transfer
functions for a six degrees of freedom, quasi static model A
compensatory loop structure is applied to coupled Inngitudinal.
lateral and directional equations in such a way tha: key handling
qualities features are examined directly AWH

N79-32219*§ Lockheed-Georgia Co., Manetta
ESTIMATION OF TUNNEL BLOCKAGE FROM WALL
PRESSURE SIGNATURES: A REVIEW AND DATA
CORRELATION
J. E Hackett, D. J Wilsden, and D E Lilley
refs
(Contract NAS2-9883)
(NASA-CR-152241)
148

A maethod is described for estimating low speed wind tunne
blockage. including model volume, bubble separation and visco.:
wake effects A tunnel-centerline. source/sink distribution
derived from measured wall pressure signatures using fas
algorithms to solve the inverse problem in three dimensions
Nocboo may then be comoutod throughout the test volume
Correl using led models or tests in two tunnels were
made in all cases. In many cases model reference ares exceedec
10% of the tunnel cross-sectionsl area. Good correlations wers
obtained regarding model surface pressures, lift drag and pitchiny
moment It is shown that blockage-induced velocity vanation:

Mar. 1879 170 p

Avail. NTIS HC AO08/MF A01 CSCL




across the test section are relatively unimportant but axis
gradients shou'd be considered when model size is determined.
MMM

X79-10008*§ Boeing Commercial Airplane Co.. Seattle, Wash.
AN ANALYSIS OF MIM/.IUM AERODYNAMIC
INTEGRATION Final Report

M. L Boctor, C W. Clay, and C F. Watson Oct. 1978 78 p
refs

(Contract NAS2-9104)
(NASA-CR-152186. D6-47113) Unclassified report
NOTICE Available to US Government Agencies and Their
Contractors

Potential flow analytical techniques were used to study
aerodyramic integration of the prop-fan propulsion concept with
advanced. subsonic, commercial transport airfframes Three basic
configurations were defined and analyzed (1) wing-mounted
prop-fan at a cruise Mach number of 0.8, (2) wing-mounted
prop-fan in a low-speed configuration. and (3) aft-mounted
prop-fan at a cruise Mach number of 08 SBS

X79-10018*§ RAND Corp. Santa Monica. Calif
PREDICTING COST/RELIABILITY/MAINTAINABILITY OF
ADVANCED GENERAL AVIONICS EQUIPMENT
M R Davis, M. Kamins, and W E. Mooz Jun 1978 130 p
refs
(Contract NAS2-9450)
(NASA-CR-152149; RAND/WN-10233-NASA)

Unclassified report

NOTICE: Available to US Government Agencies and [heir
Contractors

Practical problams expenenced by industry and user groups
in predicting the cost. reliability, and maintainability of avionics
for general airr-aviation awcraft are reviewed The advantages
and limitation of different modeling approaches for cost and
reliability estimates are discussed as well as the special problems
caused by the lack of historical data on maintenance costs
Suggestions are offered on how NASA might procm n nmsmq
these factors in the ab of reliable g
models ARH

X79-10021°§ Computer Sciences Corp. EI Segundo. Calif
ELECTRONIC FOG GENERATOR FOR FLIGHT
SIMULATION

Elmer E Moots and Marny Chase Jul 1978 25 p

(Contract NAS2-9741)
(NASA-CR-152265) Unclassified report
NOTICE Avaiable to US Governmert Agencies and Their
Contractors

At NASA/Ames Research Center. a color television monitor
1s located at the windshield of a fight simulator to present the
pilot's visual fight display A Fog Generator blends an electronically
generated high-altitude blue sky. fog. haze. or cloud representation
with the pilot's visual display The result s a reliable. repeatable.
computer-controlled visual scene, which adds to the realism of
simulated flight LS

X79 10101*§ Systems Technology. Inc., Hawthome, Calif.
SIMULATION MODEL OF CESSNA 402-8 Final Report,
Sep. 1977 - Jul. 1978

Roger H. Hoh, David G. Mitchell, and Thomas T Myers Jul
1978 138 p refs

(Contract NAS2-9735)
(NASA-CR-152176. TR-1112-1) Unclassified repont
NOTICE: Available to US. Government Agencies anrd Their
Contractors.

A simulation model for the NASA Cessna 4028 was
developed. The aerodynamic data were generated by adjusting
full scale wind tunnel data from a similar configuration (Cessna
310) using analytical and empirical techniques. Lift and drag
estimates were adjusted based on performance data obtained
from flight test. Asymmetric thrust effects were not modeled.
The engine model was based on data obtained from the
manufacturer and flight test measurements. The longitudinal
control system model included the bobweight and downspring
effects, as well as coulombd friction. Aileron and rudder friction
anG breakout forces were also included in the model. The Cessna
4008 Navomatic autopilot was given in simulation block diagram
form. JAM

JOURNAL ARTICLES, BOOKS AND
CHAPTERS OF BOOKS

A79-10398 * Simulation study of the effect of fuel-
conservative approaches on ATC procedures and terminal area
capacity. L. Tobias, E. A. Palmer (NASA, Ames Research Center,
Moffett Field, Calif.), and P. J. O'Brien (FAA, National Aviation
Facilities Experimental Center, Atlantic City, N.J.). Society of
Automotive Engineers, Air Transportation Meeting, Boston, Mass.,
May 1-4, 1978, Paper 780523. 13 p. 6 refs.

Fuel-conservative procedures have been investigated using real-
time air traffic control simulations linked to two piloted simulators,
The fuel-conservative procedures studied were profile descents and
two types of landing approaches. The investigation determined the
effect of these procedures on the ATC system and terminal area
capacity. It examined the mixing of aircraft executing fuel-
conservative approaches with those executing conventional ap-
proaches. The results indicate a systems fuel savings for the landing
approaches under all tested conditions except at, or near, maximum
system capacity. Also, there is a fuel savings and reduced controller
workload for the profile descent procedures. (Author)

A79-10903 * Conference on Helicopter Structures Tech
nology, Moffutt Field, Calif., November 15-18, 1977, Proceedings.
Conference sponsored by the American Helicopter Society and
NASA. Moffett Field, Calif., US. Army Air Mobility Research and
Development Laboratory, 1978, 211 p, 310.00. (For individual items
see A79-10904 to A79-10921)

Work on advanced concepts ‘or helicopter designs is reported.
Emphasis is on use of advanced composites, damage-tolerant design,
and load calculations. Topics covered include structural design flight
maneuver loads using PDP-10 flight dynamics model, use of 3D
finite element analysis in design of helicopter mechanical compo-
nents, damage-tolerant design of the YUH-61A main rotor system,
survivability of helicopters to rotor blade ballistic damage, Cevelop-
ment of a multitubular spar composite main rotor blade, and a
bearingless main rotor structural design approach using ach d
composites, H
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A79-10808 # Derivation of control loads for bearingless
rotor systema. P, G. C. Dixon (Boeing Vertol Co., Philadelphia, Pa.).
In: Conference on Helicopter Structures Technology, Moffett Field,
Calif., November 16-18, 1977, Proceedings. (A79-10803 01-05)
Moffett Field, Calif., US. Army Air Mobility Research and Develop-
ment Laboratory, 1978. 7 p.

The paper presents a method for calculating the torsional
stiffness of a bearingless rotor system flexure. Simple analyses of the
torque required to produce axial deformation in a uniformly twisted
flexure, nonuniform torsion of members of symmetrical open cross
section without applied axial loading, and the rigidifying effects of
axial tension on the flexure are performed. From these anaiyses, the
constants in the expression for torque to twist a bearingless rotor
blade flexure that is axially loaded by the blade centrifugal force are
calculated, PTH.

AT79-10807 Iimpact of operationsl issues on
sdvanced composite structures for Army i 9
and T, E. Condon (U.S. Army, Applied Technology Laboratory, F
Eustis, Va.). In: Conference on Helicopter Structures Technology,
Moffett Fieid, Calif., November 16-18, 1977, Proceedings. (A79-
10803 01-05) Moffett Field, Calif., U.S. Army Air Mobility Research
and Development Laboratory, 1978, 12 p.

The paper reviews the potential benefits available from com-
posite structures for military aircraft and discusses those issues which
must ultimately be considered in establishing realistic design criteria
and related operational concepts. The interrelationships among
operational damage, repair limitation, and overall aircraft operational
effectiveness and maintenance support costs are discussed along with
how each of these issues might affect design requirements. PTH,

i

A79-10908 # A study of structural concepts for low rader
cross section /LRCS/ fuselage configui. .ons. B. W. Scruggs, Jr. (US.
Army, Applied Technology Laboratory, Fort Eustis, Va.) and D. W.
Lowry {(United Technologies Corp., Sikorsky Aircraft Div., Stratford,
Conn.). In: Conference on Helicopter Structures Technology, Mof-
fer: Field, Calif., November 1618, 1977, Proceedings. (A79
10903 01-06) Moffet Field, Calif., U.S. Army Air Mobility Research
and Development Laboratory, 1978. 20 p. 5 refs,

Three low radar cross section (LRCS) fuselage configurations
were developed with the current UH-B0A as a baseline, and several
structural concepts were developed for these configurations and
analyzed with respect to their effect on weight, cost, fail-safety, and
maintainability. The effects on weight and cost of using advanced
materials in the configurations were also evaluated PTH.

21

(A79-10903 01-05) Moffett Field, Calif, US. Army Air Mobility
Research and Development Laboratory, 1978, 5 p.
The results are presented of a research and development

during this study were used for the NASTRAN analysis of the
CH-53A/D rotating swashplate. Comparison of the NASTRAN
results for the stresses with experimental results demonstrate that
excellent accuracy can be obtained with NASTRAN. (Author)

A79-10910 ¥ A glance at Soviet helicopter design philoso-
phy. W. Z. Stepniewski. In: Conference on Heticopter Structures
Technology, Moffett Field, Calif., November 16-18, 1977, Proceed-
ings. (A79-10003 01-05) Moffett Field, Calif,, US. Army Air
Mobility Research and Drelopment Laboratory, 1978, 12p.

The author gives a report on what current trends in Soviet
helicopter design are, as judged from the contents of the book
‘Helicnpters’ by lischenko et al. The optimization criteria that
Soviet delanirs appear to be concerned with are (1) weight and
transport eftectiveness, (2) an economic integration of functional,
producible, and Jperational effectiveness, and (3) general economic
effect of total cost of all machines of a given type on the economy.
Most attention in the review is directed at the studies of maximiza-
tion of useful load. P.T.H

A79-10912 ¥ Improved ballistic demage tolerant design
through laminated metal construction. W. G. Degnan (United
Technologies Corp., Sikorsky Aircraft Div., Stratford, Conn.), C. F.
Hickey, Jr, and A. A Anctil (US. Army, Army Materials and
Mechanics rlesearch Center, Watertown, Mass.). In: Conference on
Helicopter Structures Technology, Moffett Field, Calif., November
1618, 1977, Proceedings. (A79 10803 01-05) Moffert Field, Calif.,
US. Army Air Mobility Research and Development Laboratory,
1978. 12 p. 13 refs,

This paper presents the results of research conducted on
ad.esively bonded sheet metal laminate construction to increase
ballistic damage tolerance. Test 12sults are presented that show
ballistic damage reduced by factors of 3:1 for 7.62mm and 4:1 for
12.7mm armor piercing projectile impact on laminated aluminum
specimens, Modes of failure for monolithic and laminated structures
are presented and discussed. Analysis of the test results shows a
reduction of ballistic damage effects of 5:1 laminate-to-monolithic,
with potential for even greater gains. Reduced lateral ballistic damage
and increased residual static strength, both compared to monolithic
structures, combine to give the desired improvement in post-ballistic
damage strength. (Author)

A79-10013 # The survivability of helicopters to rotor blade
bellistic damage. H. Zinberg, J. Johnson (Bell Helicopter Textron,
Fort Worth, Tex.), and H. Reddick (US. Army, Air Mobility
Research and Development Laboratory, Fort Eustis, Va.). In:
Conference on Helicopter Structures Technology, Moffett Field,
Calif., November 1618, 1977, Proceedings. (A79-10803 01.05)
Moffett Field, Calif., U.S. Army Air Mobility Research and Develop-
ment Laboratory, 1876 12 p. *1 refs.

This paper describes a program 1o invostigate the survivability of
helicopters to rotor blade baliistic damage. The ballistic threat used
in the investigation was the 23mn: HEI-T, Ballistic damage to the




rotor blade wili alter the dynamics of the helicoptei, impair the
strength of the rotor, and change the aerodynamics in the region of
the damage. These results were studied parametrically and the results
are presented. A survivability model was ~-eloped to compute the
damage inflicted by the projectile and to 3 the <apability of the
helicopter to survive, This required deveioping & new helicopter
dynamic simulation: program and separate fatigue anaiyses for metal
and composite blades, Ballistic and fatigue tests were performad to
e«diuate predictions made by the survivability m.del. (Author)

A79-10914 4 Damage tolerant design of the YAH-84 main
rotor blade. M. F. Symonds (Summa Corp., Hughes Helicopters Div.,
Culver City, Calif.). In: Conference on Helicopter Structures Tech-
nology, Moffett Field, Calif., November 16-18, 1977, Proceedings.
(A79-10803 01-06) Moffctt Field, Calif., U.S. Army Air Mobility
Research and Development Laboratory, 1978. 10 p.

One of the main design goals for the YAH-64 helicopter was the
capability for continued safe operation for at least 30 minutes sfter
damage from any single hit by a 12.7mm armor-piercing incendia v
(API) projectile and minimization of damage effects from an impact
by a 23mm high explosive incendiary (HEI) missile. The paper
describes how this and otl.er design goals wern attained in the main
rotor blade. Damage tolerant design concepts incorporated in the
main rotor blade include deep structural cho-i of 50.5% of blade
chord: muitispar design with redundancy ar.d crack retardant, orient
failure in spe.iwise direction, and vent pressure in spanwise direction;
use of AM355CRT stainless steel; fiberglass used as crack retardant;
redundant root fittings and root doublers; and redundant tip design.

P.T.H.

A79-10916 # Composite rotor his. |, Il. R. J. Mayerjak
(Kaman Aerospace Corp., Bloomfield, Conn.) and G. T. Singley. 111
(U.S. Army, Applied Technology Laboratory, Fort Eustis, Va.). In:
Conference on Helicopter Structures Technology, Moffett Field,
Calif,, November 16-18, 1977, Proceedings. (A79-10803 01-05)
Moffett Field, Calif., US, Army Air Mobility Research and Develop-
ment Laboratory, 1978. 8 p, Grant No. DAAJ02-75-C-0013.

The paper describes the testing in fatigue at design loads and the
static testing under limit loads of the compositz hub being developed
for the CH-54B helicopter, The tests were dasigned so as not to
destroy the single specimen in existence. The tests demonstrated
fatigue strength sutficient to survive 1 million cycles of the fatigue
design loads. A residual strength after fatigue testing sufficient to
support the most critical flight loads was demonstrated. Adequate
stiffness for dynamic compatibility with the rotor ccntrols and drive
train was also demonstrated. Information on the importance cf
secondary bending in the plates was obtained. P.TH.

A79-10917 # Survey of the application of reinforced com-
posites in Europesn helicopters. G. C. Alling, Jr. (U.S. Army, Foreign
Science and Technology Center, Charlottesville, Va.). In: Conference
on Helicopter Structures Technology, Moffett Field, Calif., Novem-
ber 16-18, 1977, Proceedings. (A79-10903 01-05) Moffett Field,
Calif., U,S. Army Air " bility Research and Development Labors
tory, 1978. 6 p. 13 refs,

The paper discusses briefly some of the uses to which composite
materials have been put in helicopter rotor blades and main rotor
hubs. The BO-105 rotor blade is an all-composite structure consisting
of a C spar, a foam-stabilized trailing edge, and a glass-cloth skin
Fabrication is entirely by hand. The main rotor blade for the AS-350
has a mechanically wound spar and skin, and may be one of the least
expensive blades in the world. The Starflex rotor hub employs
S-glass-reinforced epoxy and elastomeric bearings to schieve a drastic
simplification of the rotor head The hub star consists of a built-up
laminate of glass cloth. This hub is only 680% as heavy as a
comparable fully articulated hub and costs only one-fourth as much
to produce. PTH

A79-10918 ¢ Advanced tecindlogy helicopter landing geas.
W. T. Alexander, Jr. (US. Army, Awviation Research and Develop-
ment Command, Fort Eustis, Va.) and R, E, Goodall (Summa Corp.,
Hughes Helicopters Div., Culver City, Calif.). In: Conference -
Helicopter Structures Technology, Mofiett Field, Calif.,, Nove mber
16-18, 1977, Proceedings. (A79-10803 01-05) Moffett Field, Calif.,
US. Army Air Mobility Research and Development Laboratory,
1978. 9 p. 6 refs,

This report covers work performed on the advanced helicopter
landing gear program, The objectives nf the program were to design,
febricate, and test a wheel-type advanced main landing gear concept
possessing high-energy-absorbing characteristics for helicopters in the
15,000-pound class, These obiectives were achieved by formulating
design criteria through a data searc, choosing the most cost effactive
composite mzterial, and by design analysis, selecting the most
promising landing gear concept. This concept used graphite epoxy as
a structural material tu fabricate the trailing arm of the main landing
gear of the Hughes YAH.84 h-licopter by wet filameat-winding
(WFW), The graphite arm was successfully tested, demonstrating the
practicality of employing composite structures in the construction of
high-energy-absorbing landing gear companents. (Author)

A79-10919 # Development of a multitubular spar composite
main rotor blade. R, E. Head (Summa Corp., Hughas Helicopters
Div., Culver City, Calif.) and N. J. Calopodas (U.S. Army, Applied
Technology Laboratory, Fort Eustis, Va.). In: Conference on
Helicopter Structures Technology, Moffett Field, Calif., November
16-18, 1977, Proceedings. (A79-10822 01-05) Moffett Field, Calif.,
'1.S. Army Air Mobility Research and Development Laboratory,
.978. 9p.

A multitubular spar (MTS) composite main rotor blade was
developed for the AH-1G helicopter in the original production metal
geometry. To minimize material cost, the wet filament winding
(WFW) technique was used. The sper structure is spread over the
forward half of the chord to provide ballistic survivability against the
23mm HEI-T threat. The blade passed all fatigue, static, repairability,
and ballistic tolerance tests. Radar absorbing material moded into the
leading edge made a significant reduction in radar cross section.
Flight tests exploring 80% of the AH-1G flight envelope were
conducted. A comparison of blade loads in similar flight conditions
shows that the MTS and the metal biade loads are similar. Cost
analysis shuwed that the MTS blade could be produced and sold for a
lower price than the metal blade. P.T.H.

A79-10820 # Boeing Vertol bearingless main rotor structural
design spprnach using advanced composites. G. J. Wehnert, M. W.
Sheffler (Boeing Vertol Co., Philadelphia, Pa.), and H. K. Reddick
(*).S. Army, Air Mobility Laboratory, Fort Eustis, Va.). In:
Conference on Helicopter Structures Technology, Moffett Field,
Calif., November 16-18, 1977, Proceedings. (A79-10903 01-05)
Moffett Field, Calif., U.S. Army Air Mobility Research and Develop-
ment Laboratory, 1978. 8 p.

The bearingless main rotor (BMR) system has no pitch, flap, or
lead/lag bearings. The twin fiberglass channel beams are the principal
structural members which accommodate pitch inputs and normal
flap and lag motions, as well as provide for the retention of the
blades against centrifugal force. The material is tailored to meet the
frequency criteria and still have low stress levels by placing the peak
flap, chord, and torsional stress levels at different spanwise locations.
The paper describes metheds of analyzing the loads on the system
and also the results uf testing the system for its load responses. This
formed the basis for life calculations for the components. Verifica
tion of fatigue analysis is in progress. PTH



Field, Calif.). In: Conference on Decision and Contrel, and Sympo-
sium on Adaptive Processes, 16th, and Special Symposium on Fuzzy
Set Theory and Applications, New Orleans, La., December 7-9, 1977,
Proceedings. Volume 1. (A79-14957 04-63) Piscataway, N.J., Insti-
tute of Electrical and Electronics Engincers, Inc., 1977, p. 241-246.
B refs.

A brief review of model-based techniques for the design of
aircraft flight directors is undertaken. An analytical director uesign
technique which utilizes an optimal control model of the human
pilot is then discuss=d in more detail. The analytical and experimen-
tal results of three specific di:ector design studies are discussed, all
invc lving control of a light utility helicopter. Finally, a general design
methodology it discussed which can aid in the specification of
pilot-centered display requirements. (Author)

AT9-14973 * Lie theorstic aspects of the Riccati equation.
R. Hermann (Harvard University, Cambridge, Mass.) and C. Martin
(NASA, Ames Research Center, Moffett Field, Calif.). In: Confer-
ence on Decision and Control, and Symposium on Adaptive
Processes, 16th, and Special Symposium on Fuzzy Set Theory and
Applications, New Orleans, La.,, December 7-9, 1977, Proceedings.
Volume 1. (A79-14657 04-63) Piscataway, N.J., Institute of Electri-
cal and Electronics Engineers, Inc., 1977, p. 265-270. 9 refs.

Various features of the application of Lie theory to matrix
Riccati equations, of basic importance in control and system
theories, are discussed. Particular consideration is given tc centralizer
foliation, the Cartan decompositicn, matrix Riccati equations = ¢
systems on Grassmanians, local analysis near a zero point of a vector
field, linearization in homogeneous space, the tangent bundle in
terms of partitioned matrices, and stability properties of fixed points
of Riccati vector fields. B.J.

A79-15268 * Microwave diagnostic for the determination of
the electrua tempersture of a low density shock-hested argon
plasma. C. P. Schneider (Munchen, Hochschule der Bundeswehr,
Munich, West Germany) and R. J. Exberger (NASA, Ames Research
Center, Moffett Field, Calif.). In: Shock tube and shock wave
research; Proceedings of the Eleventh International Symposium,
Seattle, Wash., July 11-14, 1977. (A79-15207 04-34) Seattle, Wash.,
Universily of Washington Press, 1978, p. 482-489, 7 refs.

The diffraction, defocusing and beam bending effects of
microwaves ‘. ansmitted through a bounded shock-heated argon
plasma with low electmn density are investigated with the purpose of
developing an accurate method fcr electron temperature (Te)
determination. Th's report describes the evaluation tevanique and
presents results for an argon plasma with pressure between 3 and 10
torr, and T2 between 5500 and 9500 K. The electron temperatwre
values obtained have a range of uncertainty between -20% and +10%
o.''y. The electron temperature is equal or lower by approximately
1000 K i comparisor. to the heavy particle temperature (T 2).

(Author)

A79-19836 * # Status and swmmary of laser anergy conver-
sion. G. Lee (NASA, Ames Research Center, Moffett Field, Calif.).
In: Radiation energy conversion in space; Conference, 3rd, Moffett
Field, Calif., January 26-28, 1978, Technical Papers. (A79-18601 04-
44) New York, American Institute of Aeronautics and Astronautics,
Inc., 1978, p. 549-565. 33 refs.

This paper presents a survey of the status of laser energy
converters. Since the inception »f these devices in the early 1970's,
sgnificant advances have been made in understanding the basic
conversion processes. Numerous theoretical and experimental studies
have indicated that laser energy can be converted at wavelengths
from the ultraviolet to the far-infrared. These converters can be
dassified into five general categories: photovoltaics, heat engines,
thermoelectronic, optical diode, and photochemical. The conversion
can be directly into electricity (such as the photovoltaic, thermoelec-
tronic, and optical diode) or it can go through an intermediate stage
of conversion to mechanical energy, as in the heat engines. The
photochemical converters result in storable energy such as hydrogen.
Projected conversion efficiencies range from about 30% for the
photochemical to nearly 75% for the heat engines. (Author)

A79-18100 * # Transonic flow about a two-dimensional sirfoil
inviscid and turbulent flow properties. D. A. Johnson (NASA, Ames
Research Center, Moffett Field, Calif.) and W. D. Bachalo (NASA,
Ames Research Center, Moffett Fie'd; Spectron Development
Laboratories, Inc., Costa Mesa, Calif.). American Institute of Aero-
nautics and Astronautics, Fluid and Plasma Dynamics Conference,
11th, S attle, Wash., July 10-12, 1978, Paper 78-1117. 21 p. 17 refs.

Flow-11evu 1vowwurements are pr d for a sy trical NACA
B4A010 airfoil section at transonic conditions. Measurcments were
obtained for three angles of attack with the free-stream Mach
number fixed at 0.8. The cases studied included a weak shock
wave/boundary layer interaction, an interaction of medium strength
with mild separation, and an interaction of sufficient strength to
produce a shock-induced stall situation. Two nonintrusive optical
techniques, laser velocimetry and holographic interferometry, were
used to characterize the flows. The results include Mach number
contours and flow angle distributions in th2 inviscid flow regions,
and turbulent flow properties, including the turbulent Reynolds
stresses, of the upper surface viscous layers, and of the ear-wvake.
The turbulent flow meas irements reveal that the turbulence fluctua-
tions attain equilibrium with the local mean flow much faster than
previously expected. (Au:thor)

A79-18127 * # Analytic investigation of advancing blade drag
reduction by tip modifications. M. E. Tauber (NASA, Ames Research
Center, Moffett Field, Calif.). In: American Helicopter Society,
Annual National Forum, 34th, Washington, D.C., May 1517, 1978,
Proceedings. (A79-18126 05-01) Washington, D.C., American Heli-
copter Society, 1978. 10 p. 13 refs. (AHS 78-01)

Analytic techniques were applied to study the effect on the
performance of the nonlifting advancing blade when the outboard
5% of the blade 1= mod.fied to reduce drag The tip modifications
studiec¢ consisted of reducing airfoil thickness, sweepback, and
planform taper. The reductions in instantaneous drag and torque
were calculated for tip speed ratios from about 0.19 to 0.30,
corresponding to advancing blade tip Mach numbers of 0.855 to
0.936, respectively. Approximations required in the analysis intro-

duce uncertainties into the computed absolute values of drag and
torque; however, the differences in the quantities should be a fairly

reliable measure cf the effect of changing tip geometry. For example,
at the highest tip speed, instantaneous rag, and torque were reduced
by 20% and 24%. respectively, for tip sweep of 40 deg on a blade
using an NACA 0010 airfoil and by comparable amounts for 30-deg
sweep on a blade having an NACA 0012 airfoil section. The present
method should prove to be a useful, inexpensive technique for
identifying promising configurations for additional study and testing.

(Author)



A79-18129 * ¥ Full-scale wind tunnel test of a modern heli-
copter main rotor - Investigation of tip Mach number effect: and
comparisons of four tin shapes. R. H. Stroub (NASA, Ames Research
Center; US. Army, Aeromechanics Laboratory, Moffett Field,
Calif.). In: American Melicopter Society, Annual Nati Forum,
34th, Washington, D.~ May 1517, 1978, Proceedings. (A79-
18126 05-01) Washington, D.C., Amaerican Helicopter Society, 1978,
7 p. (AHS 78.03)

A test of a fullscale helicopter rotor was conducted in the
NASA Ames Research Center 40- by B80-Foot Wind Tunnel to
investigate performance characteristics of rotors with various tip
geometries. Four blade tip geometries were investigated: rectangular,
trapezoidal, savept rectangular, and swept trapezoidal. The investigs-
tion was accomplished over an advance ratio range of 0.2 to 0.375
and an advancing blade Mach number range from 0.72 up to 0.97.
On a power basis, the best overall tip geometry was the swept
trapezoidal configuration. (Author)

A79-18153 * ¢ Analytical design of a high performance stabil-
ity and control augmentation system for a hingeless rotor helicopter.
K. Miyajima (NASA, Ames Res2arch Center, Moffett Field, Calif.).
In: American Helicopter Soviety, Annual National Forum, 34th,
Washington, D.C., May 15-17, 1978, Proceedings. (A79-18126 05-
C1) Washington, D.C., American Helicopter Society, 1978. 16 p. 14
refs. (AHS 78-27)

A stability and control augmentation system (SCAS) was de-
signed based on a set of comprehensive performance criteria. Linear
optimal control theory was applied to determine appropriate feed-
back gains for the stability augmentation system (SAS). The helicop-
ter was represented by six-degree-of-freedom rigid body equations of
motion and constant factors were used as weightings for state and
control variables. The ratio of these factors was employed as a
parameter for SAS analysis and values of the feedback gains were
selected on this basis to satisfy three of the performance criteria for
full and partial state feedback systems. A least squares design method
was then applied to determine control augmentation system (CAS)
cross feed gains to satisfy the remaining seven performance criteria.
The SCAS gains were then evaluated by nine degree-of-freedom
equations which include flapping motion and conclusions drawn
concerning the necessity of including the pitch/regressing and roll/
regressing modes in SCAS analyses. {Author)

A79-18155 * # A piloted simulator investigation of augmenta-
tion systems to improve helicopter nap-of-theearth handling quali-
ties. R. T. N. Chen, P. D. Talbot, R. M. Gerdes, and D. C. Dugan
(NASA, Ames Research Center, Moffert Field, Calif.). In: American
Helicopter Society, Annual National Forum, 34th, Washington, D.C.,
May 15-17, 1978, Proceedings.. (A79-18126 05-01) Washington,
D.C., American Helicopter Society, 1978. 23 p. (AHS 78-29)

A piloted simulation study assessed various levels of stability
and control augmentation designed to improve the handling qualities
of several helicopters in napof-the-earth (NOE) flight. Five basic
single rotor helicopters - one teetering, two articulated, and two
hingeless - which were found to have a variety ot major deficiencies
in a previous fixed-based ..mulator study were selected as baseline
configurations. The stability and control augmentation systems
(SCAS) include simple control augmentation systems (CAS) to de-
couple pitch and yaw responses due to collective input and to
quicken the pitch and roll control responses; SCAS of rate command
type designed to optimize the <ensitivity and damping and to de-
couple the pitch-roll due to arcraft angular rate; and attitude com-
mand type SCAS. Pilot ratings and commentary are presented as well
as performance data related to the task. SCAS control usage and
their gain levels associated with specific rotor type are also discussed.

(Author)
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AT9-1817 * Definition and anslytical evelustion of a
power management system for tilt-rotor sireraft. J. J. Morris and .
R. Alexander (Boeing Verto! Co., Philadeiphia, Pa.). In: American
Helicopter Society, Annual National Forum, 34th, Washington, D.C.,
May 15-17, 15,8, Proceedings. (A79-18128 0501) Washington,
D.C., American Helicopter Society, 1978, 8 p. 6 refs. Research
supported by the Boeing Vertol Co.: Contracts No. NAS2-8506; No.
NAS2-8598. (AHS 78-48)

The paper reviews the special design criteria which apply to
power management in a tilt-rotor aircraft. These include the need for
accuratu and fast control of rpm and thrust, while accounting for the
dynamic interactions between rotor systems caused by cioss-shafting
and aircraft lateral/directional response. The power management
system is also required to provide acceptable high speed sensitivity to
longitudinal turbulence. It is shown that the criteria can best be met
using a single governor adjusting the collective pitch by an amount
proportional to a combination of the average rpm and the integral of
the average rpm of the two rotors. This system is evaluated and
compared with other candidate systems in hover and cruise flight.

(Author)

A79-18181 * # Wind-tunnel test results of a full-scale multi-
eyclic controllable twist rotor. J. L. McCloud, 11l (NASA, Ames
Research Center, Moffett Field, Calif.) and A. L. Weisbrich (Kaman
Aerospace Corp., Bloomfield, Conn.). In: American Helicopter
Society, Annual National Forum, 34th, Washington, D.C., May
15-17, 1978, Proceedings. (A79 18126 05-01) Washington, D.C.,
American Heiicopter Society, 1978. 20 p. 5 refs. (AHS 78-60)
Results of wind tunnel testing of a multicyclic controllable twist
rotor at several flight conditions and advance ratios of 0.22 and 0.33
are evaluated. It is found that blade flatwise bending moments and
root control actuator loads (fixed system) can be reduced with
multicyclic control. Flatwise bending moment reductions of 22-30%
with concurrent 83% reductions in control loads were predicted.
Analysis of profile power changes indicates a decrease in profile
power coefficient of 0.00016, corresponding to a loss of 0.12sq m
of equivalent drag area. P.T.H.

A79-18185 * # Flap-ag-torsion  aseroelastic  stability of
circulation-controlled rotors in hover. |. Chopra (NASA Ames
Research Center, Moffett Field, Calif.) and W. Johnson (U.S. Army,
Aeromechanics Laboratory, Moffett Field, Calif). In: American
Helicopter Society, Annual National Forum, 34th, Washington, D.C.,
May 15-17, 1978, Proceedings. (A79-13126 25-01) Washington,
D.C., American Helicopter Society, 1978. 15 p. 5 refs. (AHS 78-64)

The results of a theoretical investigation of the flap-lag-torsion
stability of circulation controlled rotors in hover are presented.
Stability boundaries are presented as a function of thrust and lag
frequency, at several levels of blowing coefficient, for flap frequen-
cies of 1.1/rev and 1.8/ rev. The effects of several parameters on the
blade flap-lag stability are examined, including structural damping,
structural coupling, pitch-lag and pitch-flap coupling, and the blade
feathering motion. The trailing edge blowing can have a major impact
on the blade aeroelastic stability, which should be considered in the
rotor design. The implications of these results for the current CCR
and X-Wing rotorcraft designs are considered. (Author)

A79-18422 * DSPOBJ - System for display of multiple sets
of three-dimensional data. J. B. Ashbaugh (NASA, Ames Research
Center, Moffert Field, Calif.; USAF, Washington, D.C.), D. P.
Roland, and L. F. Laira (NASA, Ames Research Center, Moffett
Field, Calif.; Informatics-PMI, Inc., Palo Alto. Calif.). Computers and
Graphics, vol. 3, no. 2-3, 1978, p. 63-70. Contract No. NAS2-6914.
25.




DSPOBJ is a FORTRAN subroutine to control the display of
three-dimensional line networks on a stand-alone, general-purpose,
interactive computer graphics system. The program controls the
creation and manipulation of transformation matrices for tha display
and control of multiple sets of line networks. It provides advanced
graphics features such as independent and global scaling, rotation and
translation, cross-sectioning, reflection, and simuttaneous display of
four views. P.T.H.

A79-18674 * Role of helicopters in asirport scoess. J. S.
Dajani (Stanford University, Stanford, Calit.) and W. J. Snyder
(NASA, Ames Research Center, Helicopter Systems Office, Moffett
Field, Calif.). ASCE, Transportation Engineering Journal, vol. 104,
Nov. 1978, p. 799-815. 8 refs. Grant No. NsG-1121.

The paper briefly reviews the role of helicopter systems in the
provision of airport access services and evaluates the potential for the
future development of such services in major metropolitan areas in
the United States. The evaluation is based on a computer simulation
of potential helicopter system proposed for 20 metropolitan areas.
The simulation provides two indicators that are used to gage the
extent of the feasibiiity of developing successful systems in these
areas: (1) the cost per seat mile, and (2) the break-even number of
passengers, expressed as » percentage of total air travolers. It is found
that a few metropolitan areas presently have the potential of
marginally supporting intra-urban helicopter airport access service.
The access systems offer a viable alternative for sir passengers placing
a high value on their time, and provides the opportunity for better
integrating the air transportation service of multiple airports in a
given urban region. SD.

AT9-18674 * # Recent progress in rotorcraft and powered-lift
research. L. Roberts (NASA, Ames Research Center, Moffett Field,
Calit.). In: European Rotorcraft and Powered Lift Aircraft Forum,
4th, Stresa, ltaly, September 13-15, 1978, Proceedings. Volume 2.
(A79-18637 06-01) Gallarate, Italy, Costruzioni Aeronautiche Gio-
vanni Agusta S.p.A., 1978, p. 41-0 10 41-18. 9 refs.

The paper reviews some of the recent technological develop-
ments in the United States in the field of rotorcraft and powered-lift
research, with primary emphasis or: the compound helicopter and the
augmentor thrust approaches to vertical flight. The last several years
have seen significant developments in the state of the art through the
combined use of wind tunnels, simulators, and research aircraft. The
results of several representative studies are discussed to demonstrate
the improvements that have been made in several of the important
vehicle-related parameters. The prospect for further advances is also
discussed. BJ.

A79-18703 * # Flight research capabilities cf the NASA/Army
Rotor Systems Research Aircraft. S. White, Jr. (NASA, Ames Re-
search Center, Moffett Field, Calif.) and G. W. Condon (U.S. Army,
Research and Technology Laboratories, Hampton, Va.). In: Euro-
pean Rotoicraft and Powered Lift Aircraft Forum, 4th, Stress, Italy,
September 13-15, 1978, Proceedings. Volume 2. (A76 18637 06-01)
Gallarate, Italy, Costruzioni Aeronautiche Giovanni Agusta S.p.A.,
1978, p. 72-0 10 72-27.

After a brief description of the Rotor Systems Research Aircraft
(RSRA), the paper reviews their flight capabilities and limitations. A
favorable assessment is given to the expected research capabilities of
the RSRA. The structural limitations should not significantly con-
strain the flight envelope for research operations; the handling quali-
ties, though not optimum, are within the parameters originally pre-
dicted; and there are no fundamental dynamics problems. Although
the accuracy of the force and moment measurement system has not
yet been quantified by calibration, it is expected 10 be acceptable
after calibration. BJ.

A79-18761 * Interaction of a strong blast weve with a free
surface. A Falade (NASA, Ames Research Center, Motfert Field:
California, University, Berkeley, Calif.) and M, Holt (California,
University, Berkeley, Calif.). Physics of Fiuids, vol. 21, Oct. 1978, p.
1702-1708. 8 refs.

When a point source explosion is initiated at the ocean surface,
the shock propagated into the water is reflected at the surface as a
centered expansion wave. The solution in the neighborlood of the
interaction point is obtained by writing the equations of motion in
the appropriate similarity variables and then changing the indepen-
dent variables to polar coordinates based at the interaction point
From the zero-order solution of the resulting equations the slopes of
boundaries at the interaction point are obtained. A first-order
perturbation of this solution provides more accurate representation
of the flow variables and the curvature of the shock surface near the
interaction point. (Author)

A79-18782 * Surface waves genersted by shallow underws-
twr explosions. A. Falade (NASA, Ames Research Center, Moffett
Field; California, University, Berkeley, Calif.) and M. Holt (Califor-
nia, University, Berkeley, Calil.). Physics of Fluids, vol. 21, Oct
1978, p. 1709-1716. 14 refs,

Surface water waves generated by surface and near surface point
explosions are calculated. Taking the impulse distribution imparted
at the water surface by the explosion as the overriding mechanism
for transferring energy of the explosive to surface wave motion, the
linearized theory of Kranzer and Keller is used to obtain the wave
displacement in the far field. The impuise distribution is obtained by
integrating the pressure wave over an appropriate time interval on a
horizontal surface just beneath the undisturbed water surface. For
surface explosions, a modified form of the similarity method first
used by Collins and Holt is used to obtain the flow field. In the case
of submerged explosions, the flows field is estimated by making
necessary 1 Jifications to Sedov’s similarity solution to account for
the venting that accompanies the interaction of the leading (blast)
wave with the ocean surface. Surface waves generated by a charge at
six depths of placement (0.15m, 0.30 m, 061 m, 091 m, 1.37 m,
3.05 m) are considered in addition to surface explosions. The results
seem to support the existence of an upper critical depth phenome-
non (of the type alreadv established for chemical explosions) for
point (nuclear) explosions. (Author)

A79-19479 * 4 Ax internal flows with shocks. M.
H. Rizk (Flow Research Co., Kent, Wash.). American Institute of
Aeronautics and Astronautics, Aerospace Scierces Meeting, 17th,
New Orleans, La., Jan. 1517, 1979, Paper 790015. B p. 7 refs.
Contracts No. NAS2-8847; No. NAS2-9699.

Internal flow problems with supersonic entrance conditions and
subsonic exit conditions are studied. The suitability of applying the
transonic-small disturbance theory to internal flows is examined and
found to be very limited. The full inviscid equations in nonconserva-
tve form are solved by relaxation. Jump conditions which conserve
mass and normal momentum are applied explicitly at shock waves.
This method is suitable for sclving flows which include supersonic-
subsonic shock waves nearly normal to the streamlines, (Author)

A79-19614 * # Supercritical wing design using numerical opti-
mization and comparisons with experiment. M. E. Lores, P. R. Smith
(Lockheed-Georgia Co., Marietta, Ga), and R. M. Hicks (NASA,
Ames Research Center, Moffett Field, Calif.). American Institute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, 17th,
New Orleans, La, Jan 1517, 1979, Paper 790065 11 p. 12 refs



A numerical minimization scheme is used in conjunction with
two-dimensional and three-dimensional inviscid transonic flow analy-
sis codes 1o provide procedures for wing leading sdge serodynamic
design. The procedures are demonstrated in the design of a new
leading edge to improve C-141 cruise performance. For the high
aspect ratio moderately swept T-141 wing, the 2-D procedure is
shown to yield results which are in close agreement with those
obtained using the 3-C technique. Although the 2-D approach uses
much less computation time than the 3-D technique, the latter
requires fewer manhours than the former. Comparisons of predicted

A78-19623 * #
optimization. G. N. Vanderplaats (NASA, Ames Research Center,
V/STOL Systems Office, Moffett Field, Calif.). American Institute of
Aeronautics and Astronautics, Aerospace Sciences Meeting, 17th,
New Orieans, La., Jan. 15-17, 1979, Paper 79-0079. 8 p. 11 refs.

A new optimization algorithm is presented. The method is based
on sequential application of a second-order Taylor’s series approxi-
mation to the airfoil characteristics. Compared to previous methads,
design efficiency improvements of more than a factor of 2 are
demonstrated. If multiple optimizations are performed, the efficien-
cy improvements are raore dramatic due to the ability of the
technique to utilize existing data. The method is demonstrated by

!i=stion to subsoric and transonic airfoil design but is a geneial
c ation technique and is not limited to a particular application
or aerodynamic analysis. (Author)

A79-19634 * # U.S. aerospece industry opinion of the effect
of computersided prediction-design -technology on future wind-
tunnel test requirements for aircraft development programs. S. L.
Treon (NASA, Ames Research Center, Aerodynamics Div., Moffett
Field, Calif.). American Institute of Aeronautics and Astronautics,
Aerospace Sciences Meeting, 17th, New Orleens, La., Jan. 1517,
1979, Paper 79-0107. 18 p. 19 refs.

A survey of the U.S. serospace industry in late 1977 suggests
that there will be an increasing use of computer-aidzd prediction-
design technology (CPD Tech) in the aircraft development process
but that, overall, only a modest reduction in wind-tunnel test
requirements from the current level is expected in the period through
1995. Opinions were received from key spokesmen in 23 of the 26
solicited major companies or corporate divisions involved in the
design and manufacture of nonrotary wing aircraft. Development
programs for nine types of aircrafterelated to test phases and
wind-tunnel size and speed range were considered. M.L.

A79-19544 * # A study of the blown flap/jet flap analogy. G.
R. Hough (Vought Advanced Technology Center, Inc., Dallas, Tex.).
American Institute of Aeronautics and Astro-autics, Aerospace
Sciences Maeting, 17th, New Orleans, La., Jan. 15-17, 1979, Paper
790119.9 p. 21 refs. Contract No. NAS2-8115,

A study of the blown flap/jet flap analogy has been undertaken.
Analytical predictions were made using both improved lifting line
and optimized vortex lattice medels for the jer flap. Results were
compared with experimental data for three propulsive lift systems;
the jet augmented flap, the externally blown flap, and the upper
surface blown flap. Force increments due to changes in geometry and
jet parameters were well approximated in most cases, although the
absolute values of the aerodynamic forces were usually underesti-
mated. The relatively simple jet-flap models gave performance
predictions of accuracy comparable to more complex analyses.

(Author)

A79-19697 * ¥ Unsteady thin airfoil theory for transonic
flows with embedded shocks. M. H. Williams (Princeton University,
Princeton, N.J.). American Institute of Aeronautics and Astro-
nautics, Aerospace Sciences Meeting, 17th, New Orieans, La., Jan.
15-17, 1979, Paper 79-0204. 12 p. 19 refs. Grant No. NsG-2194.
Classical unsteady thin airfoil theory fails for low frequencies at
the subsonic freestream Mach number, because of the formation of a
shock wave that shields the forward region of the airfoil from aft
generated disturbances. In the present paper, the clasical thin airfoil
theory is modified to account for the presence and induced motion
of such shocks. The modification corsists of taking the steady local
Mach number to be a simple step discontinuity, normal to the
undisturbed flow, separating two uniform regions. Predicted regions
are shown to correlate well both with the experiment and finite
difference calculations. V.P.

AT9-19679 * # Computction of aserodynamic interference
effects on oscillating airfoils with controls in ventilated subsonic
wind tunnels. J. A. Fromme and M. A. Golberg (Nevada, University,
Las Vegas, Nev.). American Institute of Aeronautics and Astro-
nautics, Aerospace Sciences Meeting, 17th, New Orleans, La., Jan.
15-17, 1979, Paper 79-0346. 14 p. 37 refs. Grant Nc. NsG-2140.

Lift intarference effects are discussed pased on Blana's (1968)
integral Squation. A mathematical existence theory is utilized for
which convergence of the numerical method has been proved for
general (square-integrable) downwashes. Airloads are computed using
orthogonai airfoil polynomial pairs in conjunction with a collocation
method which is numerically equivalent to Galerkin’s method and
compley least squares. Convergence exhibits exponentially decreasing
error with the number n of collocation points for smooth down-
washes, whereas errors are proportional to 1/n for discontinuous
downwashes. The latter can be reduced to 1/n to the m+1 power
with mth-order Richardson extrzpolation (by using m = 2, hundred-
fold error reductions were obtained with only a 13% increase of
computer time). Numerical results are presented showing acoustic
resonance, as well as the effect of Mach numba2r, ventilation,
height-tc chord ratio, and mode shape on wind-tunnel interference.
Excellent agreement with experiment is obtained in steady flow, and
good agreement is obtained for unsteady flow. (Author)

A73-19681* # Supersonic propeller noise in a uniform flow.
W.-H. Jou {Flow Research Co., Kent, Wash.). American Institute of
Aeronautics and Astronautics, Aerospace Sciences Mesting, 17th,
New Orleans, La., Jan. 15-17, 1979, Paper 79-0348. 7 p. 8 refs.
Contract No. NAS2-9807.

The reported investigation is concerned with an extension of a
theory presented by Hawkings and Lowson (1974). The extension
considers also forward flight. Attention is given to the retarded
potential solution of the convected wave equation, the Fourier
componen:s of acoustic pressure, the zones of relative silence and
Doppler amplification, and the asymptotic evaluation of a noise field
for a large wave number. The discussed analysis provides the Fourier
coefficients of the acoustic signature of a supersonic rotor in a
uniform flow. Tie results are represented by an integral over the
blade planform which must be evaluated numerically. The fast
Fourier transform can be employed for the Fourier inversion. G.R.

A79-21520 * # Lifting-line theory of oblique wings in transon-
ic flows. H. K. Cheng and S. Y. Meng (Southern Caiifornia,
University, Los Angeles, Calif.). A/AA Journal, vol. 17, Jan. 1979, p.
121-124. 14 refs. Contracts No. NO00014-75-C-0520; No.
NCR-730-501; No. NCA2-OR-730-601.

Three-dimensional corrections to the nonlinear mixed flow




admitted by a high-aspect-ratio swupt wing of prantical interest are
analyzed by solving a perturbation problem and matching its solution
to that of an outer flow. The latter is identified with a linear solution
involving a lifting line, but the centerline of the planform is not
required 10 be straight and unyawed. The exisience of a similarity in
the three-dimensional flow structure for a certain oblique-wing
geometry 15 demonstrated, along with a solution tn the reduced
problem in a high-subcritical case. FGM.

A79-236516 * # Numerical simulation of steady supersonic
viscous flow. L. B. Schiff and J. L. Steger (NASA, Ames Research
Center, Moffett Field, Calif.). American Institute of Aerorautics and
Astronautics, Aerospace Sciences Meeting, 17th, New Orleans, La.,
Jan. 15-17, 1979, Paper 79-0130. 20 p. 31 refs,

A noniterative, implicit, space-marching, finite-difference algo-
rithm is developed for the steady thin-layer Navier-Stokes equations
in conservation-law-form. The numerical algorithm is applicable to
steady supersonic viscous flow over bodies of arbitrary shape. In
addition, the same code can be used to compute supersonic inviscid
fiow or three-dimensional boundary layers. Computed results from
twodimensional and threedimensional versions of the numerical
algorithm are in good sareement with those obtained from more
costly time-marching techniques. (Author)

A79-23526 * # Computational optimization and wind tunnel
st of transonic wing designs. H. P. Haney, R. R. Johnson (Vought
Corp., Ballas, Tex.), and R. M. Hicks (NASA, Ames Research Center,
Agérodynamice Research Branch, Moffett Field, Calif.). Amencan
institute of Aeronauiics and Asironautics, Aerospace Sciences
Meetiny, 17th, New Orleans, La., Jan. 1517, 1979, Paper 79-0080
12 p. 7 refs.

A practical procedure for the optimum design of transonic wings
is demonstrated. The procedure uses an opiimization program based
on the method of feasible directions coupled with an aerodynamic
analysis program which solves ihe three-dimensional potential equa-
tion for suhsonic through transonic flow. Two new wings for the A-7
aircraft were designed by using the optimization procedure to
achieve specitied surface pressure distributions. The new wings, along
with the existing A7 wing, were tested in the Ames 11-foot
transonic wind tunnel. The experimental data show that all of the
performance goals were met (Author)

A79-23575 * & An experimental investigation of the flow field
of » rectangular wall jet. C. Horne and K. Karamcheti (Stanford
University, Stanford, Calif.). American nstitute of Aeronautics and
Astronautics, Aerospace Sciences Meeting, 17th, New Orleans, La.,
Jan. 1517, 1979, Paper 79-0208. 19 p. 11 reic. Grants No.
NsG-2007: No. NsG-2215.

The structure of a laminar, rectangular wall jet developing from
an initially parabolic velocity profile was investigated with measure-
ments of the mean and fluctuating velocity fieid, and with Schlieren
flow wvisualization. The effects orn mean and fluctuating velocity
fields of changes in the jet Reynolds number over the ranye of from
0 to 4800, and of various wall lengths ranging from 0 to 312 jet
widths were studied. For a given wall length and Reynolds number,
disturbances in the flow field were regular and periodic, and of a
constant frequency in a large region of the flow field. Small,
self-excited disturbances at the nozzle exit were observed to grow
exponentially with downstream distance, and roll up to form a
convecting array of discrete vortices. For certain values of wall length
anc et speed, discrete audible tones were detected, and appeared to
be associated with an enhancement of the regularity and stability of
the voi tex array (Autnor)
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A79-24179 * # Calculate* hovering helicopter flight dynamics
with a circulation-controlled rotor. W. Johnson (NASA, Ames Re-
search Center; U.S. Army, Aeromechanics LaborJtory, Moffett Fizid,
Calit.) and 1. Chopra {NASA, Ames Research Center, Moffett Field,

Calit.). Journal of Aircraft, vol. 16, Feb. 1979, p. 124-128. 5 refs.
The flight dynamizs of a hovering helicopter with a circulation-
contolled rotor are analyzed. The influence of the rotor blowing
coefficient on the calculated eigenvalues of the helicopter motion is
examined tor a range ot values o’ the rotor lif. and the blade flap
frequency. The control characteristics of a helicopter with a
circulation-controlled rotor are discussed. The principal effect of the
blowing is a reduction in the rotor speed stability derivative. Ahove a
critical level of blowing coefficient, which depends on the flap
frequency and rotor lift, negative speed stability is produced and the
dynamic characteristics of the helicopter are radicaily altered. The
handling qualities of a helicopter with negative speed stability are

probably unacceptable without a stability augmentation systen..
(Author)

A79-25881 * Propeller slipstream wing interactions at Mach
no. 0.8. D. P. Bencze, R. C. Smith (NASA, Ames Research Center,
Field, Calit.), H. R. Weige, and J. P. Crowder (Douglas

Moftfett
Aircraft Co., Long Beach, Calit.). Society of Automotive Engineers,
Calif., Nov. 27-30, 1978, Paper

Configuration and results of a wind tunnel test of the
serodynamic interactions between propeller slipstream and a super-
critical wing at transonic Mach numbers are discussed. The test was

the tunnel. The angle of attack and the spanning lift coefficients
were varied from 1 to 3 deg and from 0.4 to 0.7 deg respectively,
while the slipstream swirl angle was varied from 0 to 11 deg with an
upwash on the inboard side of the wing. It was found that at a
free-stream Mach number or w.8 and a lift coefficient of 0.5,
incremental drag results for 7 deg of swirl and a slipstream Mach
number of 0.87 indicated a penalty equivalent to a 0.024 loss in
propeller efficiency, whereas at 11 deg the drag increment was
favorable. Swirl had significant effects on the chordwise pressure
distributions of the inboard section of the wing within the
slipstream. Neither surface nor wake pressures showed signs of
significant flow separation induced by the slipstream. AA.

A79-26142 ¢ A sequential method for spline approximation
with varisble knots. A. M. Mier Muth (Instituto de !nvestigaciones
Eléctricas, Mexico City, Mexico) and A. S. Willsky (MIT, Cambridge,
Mass.). /nternational Journal of Systems Science, vol. 9, no. 9, 1978,
p. 1065-1067. 15 refs. Grant No. NGL-22-009-124; Contract No.
F41609-76-C-0009.

In this paper we describe a method for approximating a
wavcform by 2 spline. The method is quite efficient, as the data are
processed sequentially. The basis of the approach is to view the
approximation problem as a question of estimation of a polynomial
in noise, with the possibility of abrupt changes in the highest
derivative. This allows us to bring several powerful statistical signal
processing tools into play. We also present some initial results on the
application of our technique to the proce.ssing of electrocardiograms,
where tne knot locations themselves may be some of the most
important pieces of diagnostic information. (Author)
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A79-26039 * # An acoustical study of the XV-15 Tilt Rotor
Ressarch Aircraft. A. Lee (Lockheed Missiles and Spece Co., inc.,
Sunnyvale, Calif.) and M. Mosher (NASA, Ames Research Center,
Moffett Field, Calif.). Americen /nstitute of Aeronautics and Astro-
nautics, Aeoacoustics Conference, 5th, Seattle, Wash., Mar. 12-14,
1979, Paper 79-0812. 7 p.

Acoustic data were obtained during a full-scale test of the
XV-15 Tit Rotor Research Aircraft in the Ames 40- by 80-Foot
Wind Tunnel. The XV-15 has two 25-ft-diameter, three-bladed rotors
at the tips of a 32-ft span wing. The rotors are used as lifting rotors,
s propellers, and in various intermediate stages. Acoustic waveforms,
dBA, and spectra as functions of different rotor conditions are
presented and discussed. The noise level was found to be sensitive to
change in rotor-disk angle of attack in the helicopter configuration.
Much higher noise levels and harmonic contents were found in the
helicopter mode than in the airplane mode. The measurements are
compared with existing theoretical predictions which include wind-
tunnel wall reflections. (Author)

A79-27371 * # XV-15 Tilt Rotor Research Aircraft - Program
report. J. P. Magee (NASA, Ames Research Center; U.S. Army,
Aeromechanics Laboratory, Moffett Field, Calif.) and K. G.
Wernicke (Bell Helicopter Textron, Fort Worth, Tex.). in: Atlantic
Aeronautical Conference, Williamsburg, Va., March 26-28, 1979,
Technical Papers. (A79-27351 10-05) New York, American Institute
of Aeronautics and Astronautics, Inc., 1979, p. 201-210. 15 refs.
(AIAA 79-0704)
This paper is a status report of the NASA/Army XV-15 Project.
The basic tilt-rotor concept and the XV-15 Tilt-Rotor Research
Aircraft are discussed and some results of full-scale wind-tunnel tests
in the Ames 40- by 80-Foot Wind Tunnel are presented. Flight-test
data are included to give preliminary performance, noise, and
vibration data in hover and as far into transition flight as are available
at the time of presentation. Information concerning vehicle aero-
dynamics and asirloads obtained as a result of both wind-tunnel and
flight tests are provided with some conclusions as to the ramifica-
tions of the data in terms of design criteria and configuration layout.
(Author)

A79-28290 * ¥ Combined strength and aercelastic wing
synthesis via constraint approximation. J. Mullen, Jr. (Nielsen Engi-
neering and Research, Inc., Mountain View, Calif.). In: Structures,
Structural Dynamics, and Materials Conference, 20th, St. Louis, Mo.,
April 4-6, 1979, Technical Papers on Dynamics and Loads. (A79-
28251 10-39) New York, American Institute of Aeronautics and
Astronautics, Inc., 1979, p. 356-366. 24 refs. Contract No. NAS2-
8558. (AIAA 79-0724)

A numerical optimivation program using constraint approxima-
ticns for preliminary sizing of wing structural design parameters to
satisfy simultaneous strength and aeroelastic requirements is de-
scribed. The effects of wing flexibility on loads and flutter are
included. The iterative procedure approximates wing nternal load
distributions and flutter response in generating design constraints.
Though a linear Taylor series approximation to the variation of
flutter speed is made, constraints in general are formulated as non-
linsar and solved in a minimum weight problem using a feasible
directions search. The technique is demonstrated for the determina-
tion of the optimal ply orientations and for simultaneous sizing for
strength and flutter with simple constraint approximations. (Author)

A78-28062* # Analysis of flight effects on noise radiation
from dual-flow coaxiel jets. R. Dash (NASA, Ames Research Center,
Moffett Field, Calif.). Amarican Institute of Aeronasutics and
Astroneutics, Aeroacoustics Conference, 5th, Seattle, Wash., Mar.
12-14, 1979, Paper 79-0619. 16 p. 23 refs.

A theoretical study has been made of the effects of on
noise from dual-flow coaxial jets. The theory is based on an
instability free, vortex sheet flow model. It is shown that the flight
effects are more favorable (and hence produce less forward-arc
amplification) for coaxial jets than for single-stream jets. Further, the
theory predicts that, like the single-stream jat case, flight effects
induce noise amplification in the forward quadrant and attenuation
in the aft quadrant and have virtually no effect at *“:ta = 80 dog to
the jet axis, where theta is the angle batween the directions of
convection and emission at the retarded time. Amplification in the
forward quadrant diminishes as the inner flow velocity increases and

ratio, the lower the forward-arc amplification due to tlight. (Author)

A79-20021 * # sirloads in supercritical transonic
flows. M. H. Williams (Princeton University, Princeton, N.J.). In:
Structures, Structural Dynamics, and Materials Conference, 20tn, St.
Louis, Mo., April 4-8, 1979, Technical Papers on Structures and
Materials. (A79-20002 11-39) New York, American Institute of
Aeronautics and Astronautics, Inc., 1979, p. 185-191. 8 refs. Grant
No. NsG-2194. (AIAA 79-0767)

Results obtained from a simplified theory of unsteady perturba-
tions of supercritical two-dimensional transonic flows, introduced in
an earlier paper, are presented. Unsteady loads generated by an
oscillating flap and by airfoils oscillating as a whole are given with
comparisons to experimental results and finite difference solutions.
The theory, which was originally formulated for symmetric airfoils at
zero mean angle of attack, is extended to treat asymmetric mean
flows. {Author)

A79-29022 * # Experimonts in unsteady transonic flow. S. S.
Davis and G. N. Malcolm (NASA, Ames Research Center, Moffett
Field, Calif.). In: Swuctures, Structural Dynamics, and Materials
Conference, 20th, St. Louis, Mo., April 4-G, 1979, Technical Papers
on Structures and Materials. (A79-29002 11-39) New York, Ameri-
can Institute of Aeronsutics and Astronautics, Inc., 1979, p.
192-208. 26 refs. (AIAA 79-0769)

The static and dynamic response of a 0.5-m-chord airfoil were
measured in the NASA-Ames 11- by 11-Foot Transonic Wind

Tunnel. The effects of mean angle of attack, Reynolids number,
oscillation mode, and frequency were investigated over a range of

subsonic and transonic Mach numbers. Unsteady pressure distribu-
tions and loads on an oscillating NACA 64A010 airfoil are discussed.
The unstaady pressure distributions are compared with classical
subsonic theory and with newer unsteady aerodynamic codes. The
experimental data are also used to assess the validity of linearity and
modal superposition in the transonic-flow regime. (Author)

A79-29040 * # Investigation of flexible nozzie wall-flutter
incidents in the NASA-Ames Ressarch Center 11- by 11.foot
transonic wind tunnel. L. L. Erickson, D. L. Kassner, L. R. Guist,
and M. K. Chargin (NASA, Ames Research Center, Moffett Field,
Calif.). !n: Structures, Structursi Dynamics, and Materials Confer-
ence, 20th, St. Louis, Mo., April 4-8, 1979, Technical Papers on
Structures and Materials. (A79-20002 11-39) New York, American
Institute of Aeronautics and Astronautics, Inc., 1979, p. 360-382. 13
refs. (AIAA 79-0797)



Twice during the spring of 1978, the two steel-plate ‘flex-walls’
that form the variable-geometry nozzie of the 11- by 11-foot tunnel
at Ames Ressarch Center experienced a severe dynamic instability.

experienced stresse. approaching the yield strength of the material.
MM&MM"MWMMM&TM
tunnel, colmiond'ut hdnohhtuvofud\m

A79-27044 * # Analytical aspects of Randomdec analysis. R.
E. Reed (Nielsen Engineering and Research, Inc., Mountain View,
Calif.). In: Structures, Structural Dynamics, and Materials Confer-
ence, 20th, St. Louis, Mo., April 4-6, 1979, Technical Papers on
Structures and Materials. (A79-29002 11-39) New York, American
Institute ~f Aeronautics and Astronautics, Inc., 1979, p. 404-409.
Contract No. NAS2-8702. (AIAA 79-0828)

Relationships between Randomdec analysis and conventional
methods of analysis such as Fourier and modal analysis are shown.
The Randomdec signatur. is described in terms of the Fourier
amplitude coefficients. Using this result, the effect of filtering the
time history is shown. For 2 linear, two mode model, signatures are
compared to the free response of the system subjected to different
initial conditions to show the relationship of displacement and
acceleration signatures to the physical system. Detection and
location of flaws is also discussed. (Author)

A79-30482 * # Aircraft wake fi=,; effect and horizontal tail
buffet. C. Hwang and W. S. Pi (Northrop Corp., Hawthorne, Calif.).
Journal of Aircraft, vol. 16, Apr. 1979, p. 282-284. Contract No.
NAS2-8734.

As part of a program to investigate the fluctuating pressure
distribution and response behavior of a fighter aircraft in transonic
maneuver, an F-5A scale model has previously been tested in an 11-ft
transonic wind tunnel. The model, with a number of static and
dynamic pressure transducers imbedded in the lifting surfaces was
tested at various angles of attack up to 16 deg. In this paper, test
results of particular interest to wake flow and horizontal tail buffet
are described. It is shown that the dynamic pressure data on the tail
surface at the specified flight conditions serve to determine the local
dynamic loads. They also influence the control performance of the
aircraft under maneuver conditions where buffet is encountered. The
data presented demonstrate a number of contributing factors that
affect the tail dynamic pressures in the transonic regime. S.D.

A79-30804 * # Linearization of unsteady transonic flows con-
taining shocks. M. H. Williams (Princeton University, Princeton,
N.J.). ATAA Journal, vol. 17, Apr. 1979, p. 394-397. 12 refs. Grant
No. NsG-2194,

The problem of determining unsteady airloads on a thin,
three-dimensional, planar wing oscillating with infinitesimal ampli-
tude in a transonic flow is considered. The flow is assumed to be
governed by the transonic small disturbance equation. The unsteady
disturbance is taken to be a small perturbation superposed on a given
steady mean flowfield. The equations governing the unsteady field,
sllowing for induced oscillations of any embedded shocks, are
obtained. The linearization is shown to fail, locally, at the intersec-
tion of a shock with the wing surface, although the failure has little
influence on the sectional characteristics of the wing. (Author)

AT9-31382 * Non-linear dynamic response of a wind turbine
blede. |. Chopra (NASA, Ames Research Center, Moffett Field,
Calif.; MIT, Cambridge, M]MJ.MMH(UIT Cambridge,
Mass.). Journal of Sound and Vibration, vol. 83, Mar. 22, 1979, p.
265-286. 17 refs.

The paper outlines the nonlinear dynamic analysis of an isolated
three-degree flap-lag-feather wind turbine blade under a gravity field
and with shear flow. Lagrangian equations are used to derive the
nonlinear equations of motion of blade for arbitrarily large angular
deflections. The limit cycle analysis for forced oscillations and the
determination of the principal parametric resonance of the blade due
to periodic forces from the gravity field and wind shear are
performed using the harmonic balance method. Results are obtained
first for a two-degree flap-lag blade, then the effect of the third
degree of freedom (feather) is studied. The self-excited flutter
solutions are obtained for a uniform wind and with gravity forces
neglected. The effects of several parameters on the blade stability are
examined, including coning angle, structural damping, Lock number,
and feather frequency. The limit cycle fiutter solution of a typical
configuration shows a substantial nonlinear softening spring
behavior, S.D.

A7934251* An algebraic structure of discrete-time biaffine
systams T.-J. Tarn (Washington University, St. Louis, Mo.) and S.
Nonoyama (NASA, Ames Research Center, Moffett Field, Calif.).
IEEE Transactions on Automatic Control, vol. AC-24, Apr. 1979, p.
211-221. 21 refs. NSF Grants No. ENG-76-80365-A01; No. Eng-75-
09755; No. INT-76-17175.

New results on the realization of finite-dimensiona!, discrete-
time, internally biaffine systems are presented in this paper. The
external behavior of such systems is described by multie®fine
functions and the state space is constructed via Nerode equivalence
relations. We prove that the state space is an affine space. An
algorithm which amounts to choosing a frame for the affine space is
presented. Our algorithm reduces in the linear and bilinear case to a
generalization of algorithms existing in the literature. Explicit
existence criteria for span-canonical realizations as well as ca affine
isomorphism theorem are given. (Author)

A79-34520 * # A rationale for human operator pulsive control
behavior. R. A. Hess (NASA, Ames Research Center, Moffett Field,
Calif.). Journal of Guidance and Control, vol. 2, May-June 1979, p.
221-227. 12 refs.

When performing tracking tasks which involve demanding
controlled elements such as those with K/s-squared dynamics, the
human operator often develops discrete or pulsive control outputs. A
dual-loop model of the human operator is discussed, the dominant
adaptive feature of which is the explicit appearance of an internal
model of the manipulator-controlled element dynamics in an inner
feerlback loop. Using this model, a rationale for pulsive control
behavior is offered which is based upon the assumption that the
human attempts to reduce the computational burden associated with
time integration of sensory inputs. It is shown that such time
integration is a natural consequence of having an internal representa-
tion of the K/s-squared-controlled element dynamics in the dual-loop
model. A digital simulation is discussed in which a modified form of
the dual-loop model is shown to be capable of producing pulsive
control behavior qualitively comparable to that obtained in experi-
ment. (Author)

A79-36709 * A Demonstration Advanced Avion.2s System
for general aviation. D. G. Denery, G. P. Callas, C. T. Jackson, B. K,
Berkstresser, and G. H. Hardy (NASA, Ames Research Center,
Moffett Field, Calif.). Society of Automotive Engineers, Business
Aircraft Meeting and Exposition, Wichita, Kan., Apr. 3-6, 1979,
Paper 790569, 11 p.

A program initiated within NASA has emphasized the use of a
data bus, microprocessors, electronic displays and data entry dovices



for general aviation. A Demonstration Advanced Avionics System
(DAAS) capable of evaluating critical and promising elements of an
integrating system that will perform the functions of (1) automated
guidance and ravigation; (2) flight planning; (3) weight and balance
performance computations; (4) monitoring and warning; and (5)
storage of normal and emergency check lists and operational
limitations is described. Consideration is given to two major parts of
the DAAS instrument panel: the integrated data control center and
an electronic horizontal situation indicator, and to the system
architecture. The system is to be installed in the Ames Research
Center's Cessna 402B in the latter part of 1980; engineering mm
testing will begin in the first part of 1981.

A79-36733 * Application of split-film anemometer and
mini-computer for measurement in turbulent separated flow. W. H.
Wentz, T. Habluetzel (Wichita State University, Wichita, Kan.), D. C.
Howe (Gates Learjet Corp., Wichita, Kan.), and K. A. Fiscko (U.S.
Army, Washington, D.C.). Society of Automotive Engineers, Business
Aircraft Meeting and Exposition, Wichite, Ker., Apr. 3-6, 1979,
Paper 790601. 10 p. Grants No. NGR-17-003-021; No. NsG-2134,

A split-film anemometer has been adapted for measurement of
highly turbulent intermittently reversing flows in regions of local
separation around airfoils and flaps. Analog signals from the
split-film anemometer are fed directly to a mini-computer for
processing and analysis. Mean velocity magnitude and direction,
intermittency of reversal, turbulence intensity and histograsms of the
velocity are obtained as outputs of the system. (Author)

A7938135 * = Some observations on the mechanism of air-
craft wing rock. C. Hwang and W. S. Pi (Northrop Corp., Aircraft
Group, Hawthorne, Calif.). Journal of Aircraft, vol. 16, June 1979,
p. 366-373. 6 revs. Contract No. NAS2-8734. -

A scale mode: of the Northrop F-5A was tested in NASA Ames
Research Center Eleven-Foot Transonic Tunnel to simulate the wing
rock oscillations in a transonic maneuver. For this purpose, & flexible
model support device was designed and fabricated, which allowed the
model to oscillate in roll at the scaled wing rock frequency. Two
tunnel entries were performed to zcquire the pressure (steady state
and fluctuating) and response data when the model was held fixed
and when it was excited by flow to oscillate in roll. Based on these
data, a limit cycle mechanism was identified, which supplied energy
to the aircraft model and caused the Dutch roil type oscillations,
commonly called wing rock. The major origin of the fluctuating
pressures that contributed to the limit cycle was traced to the wing
surface leading edge stall and the subsequent lift recovery. For
typical wing rock oscillations, the energy balance between the
pressure work input and the energy consumed by the model’s
aerodynamic and mechanical damping was formulated and numerical
data presented. {Author)

A79-38393 * Effects of forward velocity on sound radiation
from convecting monopole and dipole sources in jet flow. R. Dash
(NASA, Ames Research Center, Moffett Field, Calif.). Journal of
Sound and Vibration, vol. 64, May 22, 1979, p. 187-207. 26 refs.

A theoretical model is presented of the effects of forward
velocity of an aircraft at arbitrary subsonic speed on sound radiated
from convecting mo~cpole and dipole sources embedded in the jet
flow. It is found that with increasing forward velocity there is a
steadily increasing amplification (over the static case) of the sound
radiated into the forward arc and a large reduction of the sound
which is radiated into the rearward arc. The same trend is also shown
to result when there is a reduction in the exhaust velocity, with,
however, a further rise in amplification in the forward quadrant and
a drop in attenuation in the aft quadrant, B.J.
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A79-38882 * Exploring team avionics systems by simula-
tion. G. A, Brent and T. M. McCalla, Jr. (Southern Illinois University,
Carbondale, 1Il.). In: Annual Simulation Symposium, 11th, Tampa,
Fla., March 15-17, 1978, Record of Pro.eedings. (A79-38876 16-59)
Tampa, Fla., Annual Simulation Symposium; Long Beach, Calif.,
|EEE Computer Society, 1978, p. 155-170. 12 refs. Grant No.
NsG-2238.

Configurations of software and hardware in a no-critical-element
team architecture are under study for future general aviation aircraft
avionics. The team integrated avionics system, based on microproces-
sors, can monitor and partially interpret all flight instrument data,
engine parameters, and navigation information faster than a human
pilot. Simulation programs based on an event-oriented simulation
language are being used to design team architectures. JMB.

A79-38910 * # An elliptic representation of coupled bound-
ary layers and inviscid core for computation of separated internal
flows. S. Ghose (Stanford University, Stanford, Calif.). In: Turbulent
boundary layers: Forced, incompressible, non-reacting; Proceedings
of the Joint Applied Mechanics, Fluids Engineering and Bioengineer-
ing Conference, Niagara Falls, N.Y. June 1820, 1979. (A79-
38901 16-34) New York, American Society of Mechanical Engineers,
1979, p. 85-92. 9 refs. Grant No. NsG-2233.

This report presents a viscous-inviscid calculation method for
the prediction of turbulent incompressible flows in diffusers with
small regions of stall. Integral turbulent boundary layer equations
(BLE) are used to provide boundary conditions for a finite difference
representation of the inviscid core. The BLE are applied at the
floating displacement-thickness line, resulting in a simulataneous set
of nonlinear block tridiagonal equations which are solved iteratively
using a sucessive line-relaxation technique. Results of the method
have been applied to calculate the performance of a variety of
asymmetric stalled diffusers. (Author)

A79-38961 * # Evaluation of methods for prediction of pro-
pulsion system drag. G. D. Kuhn, O. J. McMillan, S. C. Perkins, Jr.
(Nielsen Engineering and Research, Inc., Mountain View, Lalif.), and
E. W. Perkins. AJAA, SAE, and ASME, Joint Propulsion Conference,
15th, Las Vegas, Nev., June 18-20, 1979, AIAA Paper 79-1148.13 p.
40 refs. Contract No. NAS2-9513.

The results of a study directed toward compilation of a
theoretical and experimentai data base covering inlet/airframe and
nozzle/afterbody integration are described, with the major emphasis
on the evaluation of the adequacy for preliminary design purposes of
the data base for afterbody/propulsion system interference effects.
Prediction methods that exist for afterbody/airframe interference
effects are evaluated with respect to the requirements of breadth,
ease of application and accuracy that are important for preliminary
design. (Author)

A79-39499 * Laser Doppler diag ics in un-
steady flows K. L. Orloff (NASA, Ames Research Center, Moffett
Field, Calif.). In: Dynamic measurements in unsteady flows; Proceed-
ings of the Dynamic Flow Conference, Marseille, France, September
11-14, 1978 and Baltimore, Md., September 18-21, 1978. (A79-
39476 16-35) Skovlunde, Denmark, Proceedings of the Dynamic
Flow Conference 1978, 1979, p. £11-534. 34 refs.

The application of the laser Doppler anemometer (LDA) to
unsteady flows is discussed with respect to necessary features of the
signal processor, properties of the optical system, and the character
of the flow under investigation. The discussion of signal processors
includes consideration of frequency trackers, counter-type proces-
sors, particle properties, Jata rates, and statistics. Secondly, diffrac-
tion limitations for an optical system are viewed with respect to
spatial resolution. Finally, the total velocity field s decomposed into
its subfields and the feasibility of, criteria for, and possible types of
conditional sampling are defined. Several reported LDA experiments
using conditional sampling are presented to demonstrate the dif-
ferent techniques that may be used. (Author)
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A7940480 * # Evaluation of turbo-propulsion simulators as a
testing technique for fighter sircraft. R, O. Bailey, M. Harper (NASA,
Ames Research Center, Moffett Field, Calif.), and T. Jannetta
(NASA, Ames Research Center, Moffett Field, Calif; McDonnell
Aircraft Co., St. Louis, Mo.). AJAA, SAE, and ASME, Joint
Propulsion Conference, 15th, Las Vegas, Nev., June 18-20, 1979,
AIAA Paper 79-1149.17 p. 13 refs.

Ames Research Center has under way a program to develop the
technology for using turbine-powered jet engine simulators as a test
technique for simulating installed jet engine characteristics in
small-scale wind-tunnel models of complete VSTOL fighter config-
urations. The program consists of three key elements: (1) static
testing SNOO3 prototype turbine engine simulator (MAPS), (2) the
development of the Propulsion Simulator Calibration Laboratory at
Ames, and (3) the design, fabrication, and testing of a twin-engine
‘closely coupled’ V/STOL fighter wind-tunnel model. The model will
use the Compact Multi-mission Propulsion Simulator (CMAPS) and
will also be tested in flow-through and jet-effects modes to assess the
effect of simultaneous inlet and nozzle flow simulation. This paper
includes a description of the planned effort and anticipated future
{Author)

and performance of the propulsion

the -haul ressarch aircraft /QSRA/. M. D.

Shovlin (NASA, Ames Research Center, Moffett Field, Calif.), H.

Skavdahl, and D. L. Harkonen (Boeing Commercial Airplane Co.,

Seattle, Wash.). A/AA, SAE, and ASME, Joint Propulsion Confer-

ence, 15th, Las Vegas, Nev., June 18-20, 1979, AIAA Paper 79-1313.
10 p. 6 refs.

This paper describes the design and performance of the Quiet
Short-Haul Research Aircraft (QSRA) propulsion system. A discus-
sion nf the mixed-flow boundary layer control (BLC) system, which
uses high and low pressure engine bleed air, is included. This system
seriously affected propulsion system performance, particularly en-
gine acceleration characteristics, requiring an integration of BLC
system and powerplant controls. Funding limitations for the QSRA
Project prevented extensive full-scale testing and systems mockups,
resulting in a high reliance on small-scale tests and analytical
techniques. Ground tests of the actual aircraft systems showed that
the extrapolation of small-scale tests and analytical techniques were
in good agreement with measured full-scale results. (Author)

A7941133 * A multiloop generalization of the circle stabil-
ity criterion. M. G. Safonov (Southern California, University, Los
Angeles, Calif.) and M. Athans (MIT, Cambridge, Mass.). In: Annual
Asilomar Conference on Circuits, Systems, and Computers, 12th,
Pacific Grove, Calif., November 6-8, 1978, Conference Record.
(A79-41102 17-59) New York, Institute of Electrical and Electronics
Engineers, Inc., 1979, p. 417-421. 22 refs. NSF Grant No.
ENG-78-05628; Grants No. NGL-22-009-124; No. NsG-1312; Con-
tract No. F44620-76-C-0061.

A frequency-domain stability criterion is presented, generalizing
the well-known circle stability criterion to multiloop feedback
systems having bounded nonlinearity, parameter variations, and/or
frequency-dependent ignorance of component dynamics. Unlike
previous generalizations, the theory 1s not restricted to weakly-
coupled, diagonally dominant or neariy normal systems. Potential
applications include the analysis of feedback system integrity and
multiloop feedback system stability margins, {Author)

A79-42059 * Turbulent density fluctuations in a subsonic
and transonic free jet using crossed-beam schiieren techniques. R. A
Martin (NASA, Ames Research Center, Moffett Field, Calif.). In:
Biennial Symposium on Turbulence, 5th, Rolla, Mo., October 3.5,
1977, Proceedings. (A79-42026 17-34) Princeton, N.J., Science
Press, 1979, p. 411-425, 16 refs.

Scalar density fluctuations were measured nonintrusively in the
shear layer of a 508-cm (2-in.) cold ar jet using a crossed-beam
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schlieren method. Two statistics, covariance and three-dimensional
spectrum function, were estimated for an exit Mach number range of
0.3 to 0.97. The density fluctuation intensity, integral scale, and
eddy convection speed were calculated and compared to available
data where possible. Spectra were found to change significantly in
shape becoming less peaked between 3 and 9 jet diameters
downstream from the orifice, but they consistently exhibited a -5/3
power law decay at 3, 6, and 9 diameters for frequencies above the
peak. (Author)

A79-42800 * # Simulation study of the operational effects of
fuel-conservative approaches. L. Tobias, E. A. Palmer (NASA, Ames
Research Center, Moffett Field, Calif.), and P. J. O'Brien (FAA,
National Aviation Facilities Experimental Center, Atlantic City,
N.J.). Journal of Aircraft, vol. 16, July 1979, p. 498-505, 5 refs.
Fuel-conservative procedures have been investigated using real-
time air traffic control simulations linked to two piloted simulators.
The fuel-conservative procedures studied were profile descents and
two types of landing approaches, delayed flap and IATA. The
investigation determined the effect of these procedures on the ATC
system operation. It examined the mixing of aircraft executing
fuel-conservative approaches with those executing conventional
approaches. The most difficult approach type mix of traffic was
found to be 50% conventional and 50% delayed flap. However, for
the. test scenario chosen, arrival rates of at least 30 aircraft per hour
were feasible and resulted in a net average fuel saving, even for the
most difficult mix. Also, there is a fuel savings and reduced
controller workload for the profile descent procedures, (Author)

A79-43023 * Relativistic L -shell Auger and Coster-Kronig
rates and fluorescence yields. M. H. Chen, E. Laiman, B. Crasemann
(Oregon, University, Eugene, Ore.), M. Aoyagi (NASA, Ames
Research Center, Moffett Field, Calif), and H. Mark (USAF,
Washington, D.C.). Physical Review A - General Physics, 3rd Series,
vol. 19, June 1979, p. 2253-2259. 31 refs. Grants No. DAAG-29-
78-G-100; No. NGR-38-003-036; No. AF-AFOSR-79-0026.
Relativistic calculations of radiationless transition rates to L
-subshell vacancy states in selected atoms with Z in the 70-96 range
have been performed. The Auger and Coster-Kronig transition
probabilities are calculated from perturbation theory, assuming
frozen orbital, in the Dirac-Hartree-Slater approach. Transition
rates, fluorescence yields, and Coster-Kronig yields are compared
with nonrelativistic theoretical results and with experiment. Relativ-
ity is found to affect the L -subshell Auger widths by (10-25)% and
individual transition rates to certain j-j configurations by as much as
40% at Z = B0. The widths of L sub i vacancy states and the L sub 2
Coster-Kronig yields f33 from these relativistic calculations agree
much better with experiment than earlier nonrelativistic theoretical
values. (Author)

A79-45333 * # Computation of subsonic and transonic flow
about lifting rotor blades. R. Arieli and M. E. Tauber (NASA, Ames
Research Center, Moffett Field, Calif.). In: Atmospheric Flight
Mechanics Conference for Future Space Systems, Boulder, Colo.,
August 68, 1979, Collection of Technical Papers. (A79-
45302 19-01) New York, American Institute of Aeronautics and
Astronautics, Inc., 1979, p. 314-323. 9 refs. (A1AA 79-1667)

An inviscid, nonconservative, three-dimensional potential flow
code has been developed for computing the quasi-steady flow about
an isolated lifting rotor blade. Calculztions from the code were
compared with chordwise pressure measurements obtained in a wind
tunnel on a nonlifting rotor at transonic tip speeds at ad“ance ratios
from 0.40 to 055 The overall agreement between theoretical
calculations and experiment was good. To illustrate the early
capability of the program, the flow about a hypothetical lifting rotor
blade having twist, airfoil thickness taper, and a 20 deg sweptback tip
was analyzed at azimuthal positions of 60, 90, and 120 deg for an

advance ratio of 0.342. A typical run on a COC 7600 computer
required about 5 min for one rotor position at transonic tip speeds.

(Author)

*




A79-45345 * ¢ A review of helicopter control-disp'ay raquire
ments for decelarating instrument approach. J. V. Lebecgz (NASA,
Ames Research Center, Moffett Field, Calif.). In: Atmospheric Flight
Mechanics Conference for Future Space Systems, Boulder, Colo.,
68, 1979, Collection of Technical Papers. (A79
45302 19-01) New York, American Institute of Aeronautics and
Astronautics, Inc., 1979, p. 426-439. 57 refs. (AIAA 79-1683!

This paper reviews research and operational test programs that
have dealt with control and display requirements for elicopters
performing decelerating approaches in the terminal area under
instrument flight conditions. A survey of literature concentrating on
flight programs resulted in approximately 50 applicable references
which were summarized and classified according to the type of
stability/control augmentation that was emphasized. On this basis,
display information requirements for each control system type were
hypothesized consistent with documented results of these programs.
Nine control-display combinations that appear to warrant further
ground simulation and flight testing are defined and discussed.

(Author)

A79-45362 * #

Paulk, Jr,, S. A. Steck (NASA, Ames Research Center, Moffett Field,
Calif.), S. F. Schmidt, and A, W, Merz (Analytical Mechanics
Associates, Inc., Mountain View, Calif.). In: Guidance and Control
Conference, Boulder, Colo., August 6-8, 1979, Collection of Tech-
nical Papers. (A79-45351 19-12) New York, American Institute of
Aeronautics and Astronautics, Inc., 1979, p. 101-113. (AlAA
79-1708)

The objective of this study was to explore the performance of a
VTOL aircraft landing approach navigation system that receives data
(1) from either a microwave scanning beam (MSB) or a radar-
transponder (R-T) landing guidance system, and (2) information
data-linked from an aviation facility ship. State-of-the-art low-cost-
aided inertial techniques and variable gain filters were used in the
assumed navigation system, Compensation for ship motion was
accomplished by a landing pad deviation vector concept that is a
measure of the landing pad’s ceviation from its calm sea location,
The results show that the landir 3 guidance concepts \vere successful
in meeting all of the current Navy navigation error specifications,
provided that vector magnitude of the allowable error, rather than
the error in each axis, is a permissible interpretation of acceptable
performance. The success of these concepts, however, is strongly
dependent on the distance measuring equipment bias. In addition,
the ‘best possible’ closed-loop tracking performance achievable with
the assumed point-mass VTOL aircraft guidance concept is demon-
strated. (Author)

A79-45363 * # Fuel-conservative guidance system for
powered-lift aircraft. H. Erzberger and J. D. McLean (NASA, Ames
Research Center, Moffett Field, Calif.). In: Guidance and Control
Conference, Boulder, Colo., August 6-8, 1979, Collection of Tech-
nical Papers. (A79-45351 19-12) New York, American Institute of
Aeronautics and Astronautics, Inc,, 1979, p. 114-128, 9 refs. (AIAA
79-1709!

A concept for automatic terminal-area guidance, comprising two
modes of operation, has been developed and evaluated in flight tests.
In the first or predictive mode, fuel-efficient approach trajectories
are synthesized in fast time. In the second or tracking mode, the
synthesized trajectories are reconstructed and tracked automatically.
An energy rate performance model derived from the lift, drag, and
propulsion-system characteristics of the aircraft is used in the
synthesis algorithm. The method optimizes the trajectory for the
initial aircraft position and wind and temperature profiles encoun-
tered during each landing approach. The paper describes the design
theory and discusses the results of simulations and flight tests using
the Augmentor Wing Jet STOL Research Aircraft. (Author)
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A79-45411 * § A structursl model of the adaptive human
pilot. R. A, Hess (NASA, Ames Research Center,
Calif.). In: Guidance and Control Conference, Boulder,
68, 1879, Cotlection of Technical Papers. (A79-45351 1512’ New
York, American Institute of Aeronautics and Astronautics, Inc.,
1979, p. 573-583, 25 refs, (AIAA 79.1784)

human's signal processing structure than that which is exhibited by
pilot models currently in use. Two features of the model distinguish
it from other representations of the human pilot. First propriocep-
tive information from the control stick or manipulator constitutes
one of the major feedback paths i1 the model, providing feedback of
vehicle output rate due to control activity. Implicit in this feedback
loop is a model of the vehicle dynamics which is vaiid in and beyond
the region of crossover. Second, error-rate information is continu-
ously derived and independently but intermittently controlled. An
output injected remnant model is offered and qualitatively justified
on the basis of providing a measure of the effect of inaccuracies such
as time variations in the pilot's internal model of the controlled
element dynamics. The data from experimental tracking tasks
involving five different controlled element dynamics and one
nonideal viewing condition were matched with mode! generated
describing functions and remnant power spectral densities. (Author)

A79-45413 * # A piloted simulator investigation of helicopter
precision decelerating approaches to hover to determine single-pilot
IFR /SPIFR/ requirements. A. V. Phatak (Analytical Mechanics
Associates, Inc., Mountain View, Calif.), L. L. Peach, Jr., R. A, Hess,
V. L. Ross, G. W. Hall, and R. M. Gerdes (NASA, Ames Research
Center, Moffett Field, Calif.). In: Guidance and Control Conference,
Boulder, Colo., August 6-8, 1979, Collection of Technical Papers.
(A79-45351 19-12) New York, American Institute of Aeronautics
and Astronautics, Inc., 1979, p. 594-608. 10 refs. (AIAA 79-1886)

The results of single-pilot instrument flight rules (SPIFR)
experiments conductad on the NASA-Ames V/STOLAND simulator
are presented. Several factors having a significant impact on
requirements for helicopter SPIFR decelerating, steep approaches to
landing are considered: (1) approach weather conditions, (2) flight
path geometry, (3) deceleration guidance law, (4) level of stability
and command augmentation, (5) cockpit display sophistication, (6)
accuracy of navigation aids, and (7) helipad lighting and visual aids.
Particular emphasis is placed on the relative effects of deceleration
profile, control augmentation, and flight director parameters on pilot
performance, workload, and opinion rating. Problems associated with
the development of a pilot acceptance analytical methodology are
outlined. VT

A79-46682 * # A study of viscous cross-flow effects on
circular cylinders at high Reynolds numbers. W D James (lowa
State University of Science and Technology, Ames, lowal, S. W. Paris
(Boeing Aerospace Co., Seattle, Wash.). and G. N. Malcolm (NASA,
Ames Research Center, Moffett Field, Calif.). american Institute of
Aeronasutics and Astronautics, Fluid and Plasma Dynamics Confer-
ence, 12th, Williamsburg, Va., July 23-25, 1979, Paper 79-1477 15
p. 15 refs. Grant No. NsG-2091

Results of experimental studies on viscous cross-flow over
circular cylinders for Reynulds numbers from 0.15 x 10 to the 6th to
10.9 x 10 to the 6th at Mach numbers of less than 0.3 are presented
and compared with previous work where possible. Results presented
include the variation of static cross-flow drag coetficients with both
Reynolds number and ratio of surface roughness to model diameter
the variation of Strouhal number with Reynolds number and the

dynamic variation of surface static pressure coefficients with both
angular position around the cylinder and Reynolds number. The
effects of end piates on flow around two-dimensional bluft-bodies
and of tunnel blockage on drag measurements aire also discussed
{Authot )



A79-46884 * ¥ An investigation of transonic turbulent bound-
ary layer separation generated on an axisymmetric flow model. W. D.
Bachalo (Spectron Development Laboratories, Inc., Costa Mesa,
Calif.) and D. A. Johnson (NASA, Ames Research Center, Moffett
Field, Calif.). American Institute of Aeronautics and Astronautics,
Fluid and Plasma Dynamics Conference, 12th, Williamsburg, Va.,
July 23-25, 1978, Paper 79-1479. 14 p. 17 refs.

Experimental data are presented describing the transonic turbu-
lent separated flow generated by an axisymmetric flow model, The
model consisted of a circular-arc bump affixed to a straight civcular
cylinder aligned with the fiow direction. Measurements of the mean
velocity, turbulence intensity, and Reynolds shear stress profiles
were made in the separated flow. These data revealed the dramatic
changes in the shear stress levels as the flow passed from the
interaction through to reattachment. Information on the behavior of
the turbulence reaction t the imposed pressure gadients, as
presented in this investigaticn, will be required for the development
of the turbulence models used in predicting nonequilibrium turbu-
lent flow fields. (Author)

A79-46694 * # Transonic flow past a symmetrical airfoil at
high angle of attack. D. A. Johnson, F. K. Owen (NASA, Ames
Research Center, Moffert Field, Calif.), and W. D. Bachalo (NASA,
Arves Research Center, Moffett Field; Spectron Development
Laboratories, Inc., Costa Mesa, Calif.). American Institute of
Aeronautics and Astronautics, Fluid and Plasma Dynamics Confer-
ence, 12th, Williamsburg, Va., July 23-25, 1978, Paper 73-1500. 15
p. 21 refs.

The results of an experimental investigation of shock-induced
stall and leading-edge stall on a 64A010 airfoil section are presented.
Advanced nonintrusive techniques - laser velocimetry, holographic
interferometry, and buried-wire anemometry - were used in charsc
terizing the inviscid and viscous flow regions. The measurements
include Mach contours of the inviscid flow regions, and mean
velocity, flow direction and Reynolds shear stress profiles in the
separated regions. The experimental observations of this study are
relevant to efforts to improve surface pressure prediction methods
for airfoils at or near stall. {Author)

A79-46715 * # Effact of viscosity on wind-tunnel wall inter-
ference for airfoils at high lift. L. E. Olson (NASA Ames Research
Center, Moffett Field, Calif.) and S. Stridsberg (Flygtekniska
Forsoksanstalten, Bromma, Sweden). American Institute of Aero-
nautics and Astronautics, Fluid and Plasma Dynamics Conference,
12th, Williamsburg, Va., July 23-25, 1979, Paper 79-1534. 7 p. 21
refs,

The effect of the walls of a wind tunnel on the subsonic,
two-dimensional flow past airfoils at high angles of attack is studied
theoretically and experimentally. The computerized analysis, which
is based on iteratively coupled potential-flow, boundary-layer, and
separated-flow analyses, includes determining the effect of viscosity
and flow separation on the airfoil /wall interaction. Predictions of the
effects of wind-tunnel wall on the lift of airfoils are compared with
wall corrections based on inviscid image analyses, and with experi-
mental data. These comparisons are made for airfoils that are large
relative to the size of the test section of the wind wnnel. It is shown
that the inviscid image modeling of the wind-tunnel interaction
becomes inaccurate at lift coefficients near maximum lift or when
the airfoil wall interaction is particularly strong. It is also shown that
the present method of analysis (which includes boundary-layer and
flow-separation effects) will provide accurate wind-tunnel wall
corrections for lift coefficients up to maximum lift (Author)

AT9-47476 * L-shell Auger and Coster-Kronig spectra from
relativistic theory. M. H. Chen, B. Crasemann (Oregon, University,
Eugene, Ore.), M. Aoyagi (NASA, Ames Research Center, Moffett
Field, Calif), and H. Mark (USAF, Washington, D.C.). Physical
Review A - General Physics, 3rd Series, vol. 20, Aug. 1979, p

385393, 18 refs. Grants No. DAAG29-78-G-0010: No.
NGR-38-003-036; No. AF-AFOSR-79-0026.

The intensities of L-shell Auger and Coster-Kronig transitions in
heavy atoms have been calculat=* r<{ativistically. A detailed compari-
son is made with measured Au,.: miectra of Pt and U. The pertinent
transition energies were computed from reladvistic wave functions
with inclusion of the Breit interaction, self-energy, a vacuum-
polarization correction, and complete atomic relaxation. Muitipiet
splitting s found to di-‘ibute Auger electrons from cert
transitions among several i-wes. The analysis leads to reassignment of
a number of lines in the measured spectra. Lines originally identified
a L2-L3Ni in the U spectrum are shown to arise from 4,5 Auger
transitions instead. (Author)

A79-47608 * Recent V/STOL aircraft designs. W. H.
Deckert (NASA, Ames Research Center, V/STOL Alrcraft Tech-
nology Div,, Moffett Field, Calif.). American Helicopter Society,
Journal, vol. 24, June 1979, p. 30-37.

The paper reviews the V/STOL aircraft designs pursued by
industry from 1971 to 1978, with emphasis on the 1975.1978
period. Consideration is given to those designs pertaicing to
vertical-attitude and horizontal-attitude V/STOL types. These are
divided into such concepts as tilting jet engine, lift/cruise engine, lift
engine, lift/cruise fan, ejector augmentor, tilt rotor, stowed rotor,
and rotor v ing. B.L

A79-47900 * # Full-scale wind tunnel study of nacelle shape
on cooling drag. V. R. Corsiglia, J. Katz (NASA, Ames Research
Center, Moffett Field, Calif.), and R. A. Kroeger (Michigan,
University, Ann Arbor, Mich.), American Institute of Aeronautics
and Astronautics, Aircraft Systems and Technology Meeting, New
York, N.Y., Aug. 20-22, 1979, Paper 79-1820. 10 p. 7 refs.

Tests were made in the NASA-Ames 40- by 80 Foot Wind
Tunnel of a wing semispan with a nacelle (no propeller) from a
typical, general aviation twin-engine aircraft. Measurements were
nade of the effect on drag of the cooling air flow through the
nacelle. Internal and external nacelle pressures were measured. It was
round that the cooling flow accounts for about 13% of the estimated
airplane drag and about 42% of the cooling flow drag is associated
with the internal flow. It was concluded that improvements could be
made by relocating both the inlet and the outlet of the cooling air.

(Auther)

A7947914 * ¢ Aerodynamic affects of an attitude control
vane on a tiit-nacelle V/STOL propulsion system. M. D. Betzina
(NASA, Ames Research Center, Moffett Field, Calif.) and R. Kita
(Grumman Aerospace Corp., Bethpage, N.Y.). American Institute of
Aeronautics and Astronautics, Aircraft Systems and Technology
Mneting, New York, N.Y., Aug. 2022, 1979, Paper 79-1855. 11 p.
One possible technique for obtaining longitudiral control on a
tilt-nacelle V/STOL aircraft 1s the use of a variable attitude vane
assembly mounted in the propulsion system exhaust. Deflecting the
vane produces large forces and moments without deoending on
forward speed of the aircraft. Tests are carried out in the Ames 40 by
80 ft wind tunnel on a large-scale tilt-nacelle V/STOL propulsion
system with and without a variable attitude control vane assembly.
Aerodynamic characteristics are analyzed in terms of nacelle aero
dynamics, vane aerodynamics, and vane-induced effects on the
nacel'e aerodynamics. It is shown that the aerodynamic forces due to
the nacelle without the vane can be a significant part of the total
forces produced by the propulsion system, The control vane
effectively produces large changes in pitthing moment which are
accompanied by significant changes in total (ift and drag. The vane
has a substantial effect on the propulsion-system aerodynamics.
Other pertinent results are also given. SD.




A7947934 * Towards fault-tolerant optimal control. H. J.
Chizeck and A. S. Willsky (MIT, Cambridge, Mass.). In: 1978
Conference on Decision and Control, 17th, San Diego, Calif.,
January 10-12, 1979, Proceedings. (A79-47930 21-63) New York,
Institute of Electrizal and Electronics Engineers, Inc., 1979 p, 19,
20. 6 refs. Contract No. NO00014-77-C-0224; Grant No.
NGL-22-009-124.

The pape: considers the design of fault-tolerant controllers at
may endow sys'ems with dynamic reliability. Results for jump linear

quadratic Gaussian control problems are extended to include random
jump costs, traiectory discontinuities, and a simple case of non-
Markovian mede transitions, B.J.

A79-47962 * On stability thecry. M. G. Safonov (Southern
California, University, Los Angeles, Calif.) and M. Athans (MIT,
Cambridge, Mass.). In: 1978 Conference on Decision and Control,
17th, San Diego, Calif,, January 10-12, 1979, Proceedings. (A79
47930 21-63) New York, Institute of Electrical and Electronics
Engineers, Inc., 1979. p. 301-314. 15 refs. NSF Grant No.
ENG-78-05628; Grants No. M5L-22-009-124; No. NsG-1312.

It is found that under mild assumptions, feedback system
stability can be concluded if one can ‘topologically separate’ the
infinite-dimensional function space containing the system’s dynami-
cal input-output relations into two regions, one region containing the
dynamical input-output relation of the ‘feedforward’ element of the
system and the other region containing the dynamical output-input
relation of the ‘feedback’ element. Nonlinear system stability criteria
of both the input-output type and the state-space (Liapunov) type
are interpreted in this context. The abstract generality and concep-
tual simplicity afforded by the topological separation perspective
clarifies some of the basic issues underlying stability theory and
serves to suggest improvements in existinrg stability criteria. A
generalization of Zames' (1966) conic-relation stability criterion is
proved, laying the foundation for improved multivariable generaliza-
tions of the frequency-domain circle stability criterion for nonlinear
systems. (Author)

A79-47983 * Minimum-variance fixed-form compensation
of linear systems. T. L. Johnson (MIT, Cambridge, Mass.). in: 1978
Conference on Decision and Control, 17th, San Diego, Calif.,
January 10-12, 1979, Proceedings. (A74-47930 21-63) New York,
Institute of Electrical and Electronics Engineers, Inc., 1979, p. 8286,
827. 14 refs. NSF Grant No. 76-02860; Gran: No. NGL-22-009-124.
The problem of determining the linear time-invariant compensa-

tor of a specified dimension which minimizes the asymptotic
expected value of a quadratic form in the state variables of a linear
stochastic system of arbitrary order, is consider~d. It is shown that
under appropriate assumptions, the solution of this problem can be
interpreted as a minimum-order observer-based or dual observer-
based compe 1sator fo. an optimally aggregated model of the plant.
(Author)

A79-47992 * Time-varying linear systems and the theory of
non-linear waves. R. Hermann (Harvard University, Cambridge,
Mass.). In: 1978 Conference on Decision and Control, 17th, San
Diego, Calif., January 10-12, 1979, Proceedings. (A79-47930 21-63)
New York, Institute of Electrical and Electronics Engineers, Inc.,
1979, ». 991.996. 13 refs. NSF Grant No, MCS.78-06000; Grant No.
NsG 2252,

The isospectral deformation of a Sturm-Liouville equation is
extenoed to general linear time-varying systems and a method is
described for determining the resulting nonlinear partial differential
equations. Consideration is given to (1) isospectral deformation of
1/0  ystems with boundary value conditions and (2) the spectral
vectur bundles attached to linear time-varying systems. BJ.

A7947993 * On certain families of rational functions aris-
ing in dynamics, C. |. Byrnes (Harvard University, Cambridge, Mass.).
In: 1978 Conference on Decision and Control, 17th, San Diego,
Calif., January 10-12, 1979, Proceedings. (A7947930 21-63) New
York, Institute of Electrical and Electronics Engineers, Inc., 1979, p.
1002-1006. 13 refs. Grant No. NsG-2265; Contract No.
NO00014-75-C-0648.

It is noted that linoar systems, depending on parameters, can
occur in diverse situations including families of rational solutions to
the Korteweg-de Vries equation or to the finite Toda lattice. The
inverse scattering method used by Moser (1975) to obtain canonical
coordinates for the finite homogeneous Toda lattice can be used for
the synthesis of RC networks. It is concluded that the multivariable
RC setting is ideal for the analysis of the periodic Toda lattice. B.J.

A79-47994 * Stochastic control and the second law of
thermodynamics. R. W. Brockett (Harvard University, Cambridge,
Mass.) and ! C. Willems (Gronirgen, Rijksuniversiteit, Groningen,
Netherlands). In: 1978 Conference on Decision and Control, 17th,
San Diego, Calif., January 10-12, 1979, Proceedings. (A79-47830 21-
63) New York, Institute of Electrical and Electronics Engineers, Inc.,
1979, p. 1007-1011. 6 refs. Grants No. DAAG29-76-C-0139; No.
NsG-2265; Contract No. NO0OO14-75-C-0648,

The second law of thermodynamics is studied from the point of
view of stochastic control theory, We finc that tha feedback control
laws which are of interast are those which depend only on average
values, and not nn sample path behavior. We are lead to a criterion
which, when satisfied, permits one to assign # temperature to a
stochastic system in such 3 way as to have Carnot cycles be the
optimal trajectories of optimal control problems. Entropy is also
defined and we are able to prove an equipartition of energy theorem
using this definition of temperature. Our formulation allows one to
treat irreversibility in a quite natural and completely precise way.

(Author)

AT79-47995 * The geometry of the partia! realization prob-
lem. R. W. Brockett and P. Hall (Harvard University, Cambridge,
Mass.). In: 1978 Conference on Decision and Control, 17th, San
Diego, Calif., January 10-12, 1979, Proceedings. (A79-47930 21-63)
Mew York, Institute of Electrical and Electronics Engineers, Inc.,
1979, p. 1048-1052. 7 refs. Grants No. DAAG29-76-C-0139; No.
NsG-2265; Contract No. N0O0014-75-C-0648.

It is shown that the space of sequences of length n which have
an extrapolation of McMillan degree k, and no extrapolations of
lower McMillan degree can be given the structure of a differentiable
manifold. This approach makes the proof of certain known results on
the partial realization problem quite straightferward and makes it
possible to establish some important new results as well, A key tool
is ¢he fact, proven here, that the set of n by a real Hankel matrices of
rank r is a manifold with r+1 connected components, {Author)

A79-47996 ¢ Feedback invariants for linear systems cefined
over rings. C. |. Byrnes (Harvard University, Cambridge, Mass.). In:
1978 Conference on Decision and Control, 17th, San Diego, Calif.,
January 10-12, 1979, Proceedings. (A79-47930 21-63) New York,
Institute of Electrical and Electronics Engineers, Inc,, 1979, p
1053-1056. 12 refs. Grant No. NsG-2265,

A coeffizieat-assignability theorem iy presented for systems
defined over a commutative ring with 1, The conditions examined
include all the general results on coefficient-assignability available in
the literature. It is concluded that the proposed techniques are not
effective for the case of the weaker property of pole placement when
it is assumed that the commutative ring is a PID. Morse’s well -known
theorem seems to be the best result available for this situation. B.J



A79-49039 * Laser velocimetry and holographic inter-
ferometry measurements in transonic flows. W. D. Bachalo (Spectron
Development Laboratories, Inc., Costa Mesa, Calif.) and D. A,
Johnson (NASA, Ames Research Center, Muffett Field, Calif.). In:
Laser velocimetry and particle sizing; Proceedings of the Third
International Workshop, West Lafayetts, Ind., July 11-13, 1878
(A79-49012 21-35) Washington, D.C., Hemisphere Publishing Corp.,
1979, p. 369-381. 7 refs. NASA-supported research.

Measurements of the transonic flow about a two-dimensional
airfoil have been made with holographic interferometry and laser
velocimetry. Quantitative data obtained with the interferometer are
compared to the laser velocimeter and surface pressure measurements
to evaluate the accuracy of the technique. Good agresment in the
results confirmed the two-dimensionality of the flow and the
potential of the interferometer in making unsteady transonic fiow
measurements in the future. (Author)

A79-49054 * # Effect of tip shape on Ulade loading character-
istics for a two-bladed rotor in hover. J. D. Ballard, K. L. Orloff
(NASA, Ames Research Center, Moffett Fieid, Calif.), and A. B.
Luebs (Gates Learjet Corp., Wichita, Kan.). In: American Helicopter
Society, Annual National Forum, 356th, Washington, D.C., May
21.23, 1979, Proceedings. (A76-49053 21-01) Washington, D.C.,
American Helicopter Society, 1979, 9 p. 14 refs. (AHS 79-1)

A laser velocimeter has been used to study the flow surrounding
a 2.13-m-diameter, two-bladed, teetering model-snale helicopter rotor
operating in the hover condition. The rotor system employed
interchangeable blade tips over the outer 256% radius. A conventional
rectangular planform and an experiments! ogee tip shape were
studied. The radial distribuzion of the blade circulation was obtained
by measuring the velocity tangent o a closed rectangular contour
around the airfoil section at a number of radial locations. A
relationship between local circulation and bound vorticity is invoked
to obtain the radial variations in the sectional lifting properties of the
blade. The tip vortex-induced velocity was also measured im-
mediately behind the generating blade and immediately before the
encounter with the folloviing blade, The mutual influences bet\veen
blade loading, shed vorticity, and the structure of the encountered
vortex are quantified by the results presented and are discussed
comparatively for the rectangular and ogee planforms, The experi-
mental loading for the rectangular tip is also compared with
predictions of existing rotor analysis. (Author)

A794€078 * # Piloted simulator investigation of helicopter
control systeins effects on handling qualities during instrument
flight R. D. Forrest (FAA, Washington, D.C.), R. T. N. Chen, R ™.
Gerdes, T. S. Alderete, and D. R. Gee (NASA, Ames Reseach
Center, Moffett Field, Calif.). In: American Helicopter Society,
Annual National Forum, 35th, Washington, D.C., May 21-23, 1979,
Proceedings. (A79-49053 21-01) Washington, D.C., American Heli-
copter Society, 1979, 27 p. 12 refs. (AHS 79-26)

An explcratory piloted simulation was conducted to investigaie
the effects of the characteristics of helicopter flight control systems
on instrument flight handling qualities, This joint FAA/NASA study
was motivated by the need tc improve instrument flight capability, A
near-term objective is tu assist in updating the airwcsthiness criteria
for helicopter instrument flight. The experiment consisted of
variations of single-rotor helicopter types and levels of stability and
control augmentation systems (SCAS). These configurations were
evaluated durning an omnirange approach task under visual and
instrument flight conditions. The levels of SCAS design included a
simple rate damping system, collective decoupling plus rate damping,
and an attitude command system with coliective decoupling. A
limited evaluation of stick force versus airspeed stabiiity was
accomplished. Some problems were experienced with control system
mechanization which had a detrimental effect on longitudinal
stability. Pilot ratings, pilot commentary, and performance data
related to the task are presented (Author)

A79-49104 * # Flight investigation of helicopter IFR
ayproaches to ol rigs using airborne weather and mapping rader. J. S.
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Bull, D. M. Hegirty, J. D. Phillips, W. R. Sturgeon (NASA, Ames
Research Center, Moffett Field Calif.), A. W. Hunting, and D. P. Pate
(FAA, Flight Standards National Field Office, Oklahoma City,
Okla.). In: American Helicopter Society, Annual National Forum,
35th, Washington, D.C., May 21.23, 1979, Proceedings. (A79-
49053 21-01) Washington, D.C., American Helicopter Society, 1979,
10 p. (AHS 78-562)

Airborna weather and mapping radar is a near-term, economical
method of providing ‘self-contained’ navigation information for
approaches to offshore oil rigs and its use has been rapidly expanding
in recent years, A joint NASA/FAA flight test investigation of
helicopter IFR approaches tc offshore oil rigs in the Gulf of Mexico
was initiated in June 1978 and conducted under contract to Air
Logistics. Appreximately 120 approaches were flown in a Bell 212
helicopter by 15 operationa! pilots during the months of August and
September 1978, The purpose of the tests was to collect data to (1)
support development of advanced radar flight director concepts by
NASA and (2) aid the establishment of Terminal Instrument
Procedures (TERPS) criteria by the FAA. The flight test objectives
were to develop airborne radar approach procedures, measure
tracking errors, determine accpetable weather minimums, and deter-
mine pilot acceptability. Data obtained will contribute significantly
to improved helicopter airborne radar approach capability and to the
support of exploration, development, and utilization of the Nation's
offshore oil supplies. (Author)

A79-49105 * Wind tunnel and flignt test of the XV-15 Tilt
Aotor Research Aircraft. R. L. Marr, S. Blackman (Bell Halicopter
Textron, Fort Worth, Tex.), J. A. Weiberg (NASA, Ames Research
Center, Moffett Field, Calif.), and L. G. Schroers (U.S. Army,
Aeromechanics Laboratorv, Moffert Field, Calif.). In. American
Helicopter Society, Arnua! National Forum_ 35th, Washington, D.C.,
May 21-23, 1979, Proceedings. (A79-49053 21-01) Washington,
D.C., American Helicopter Society, 1979, 12 p. (AHS 79-54)

The XV-15 TiIt Rotor Research Aircraft Project involves design,
fabrication, and flignt testing of two aircraft. This program is
currently in the test phase for concept evaluation and substantiation
of design. As part of this evaluation, one of the aircraft was tested in
the NASA-Ames 40- by 80-foot wind tunnel. The status ot testing to
date and some of the results of the wind tunnel and flight tests are
presented. (Author)

A79-4933% * # XV-15 flight test results compared with design
~als. K. G. Wernicke (Bell Helicopter Textron, Fort Worth, Tex.)
and J. P. Magee (NASA, Ames Research Center; US. Army,
Aeromechanics Laboratory, Moffett Field, Calif.). American Insti-
tute of Aeronautics and Astronautics, Aircraft Systems ard Technol-
ogy Meeting, New York, N.Y., Aug. 20-22, 1379, Paper 79-1839. 11
p. 10 refs,

Aircraft No. 2 is presantly in the midst of flight erwvelope
expansion. Noise and safety design goals have been demonstrated;
preliminary results ‘ndicate that performance and component life
goals may also be met. Hovering power indicates a standard hover
ceiling of 7,000 feet. After 18.0 hours of flight, a true airspeed of
207 knots has been reached. The goal is a 300-knot cruise speed. So
far, XV-15 flight tests indicate no reason why the tilt rotor concept
should not fulfill its promise to provide a major step forward in »ir
vehicle flexibility and in rotary wing performance. (Author)

A79-49339 * # Effect of nozzle spacing on ground interfer-
ence forces for 2 two jet V/STOL aircraft. W. G. Hill, Jr. and R. C.
Jenkins (Grumman Aerospace Corp., Bethpage, N.Y.). American
Institute of Aeronautics ind Astronautics, Aircraft Systems and
Technology Meeting, New York, N.Y., Aug. 2022, 1979, Paper
79-1856. 13 p. 20 refs. Contract No. NAS2-10097.

The effect of nozzle spacing on ground interference forces was
investigaied for a two jet V/STOL aircraft design. The need for



information on the effect of jet spacing arises because of the tradeoff
between mechanical complexity, which calls for close spacing, and
roll control moments, which call for wider spacing. The ground
interference forces on a two jet V/STOL aircraft model werc
measured for a range of rozzle spacings. Interference forces ¢howed a
complicated behavior with nozzle spacing, fuselage geomvtry, and
height above ground. For some conditions a slight change in nozzle
spacing resulted in a fourfold change in the interference furce from
3% to 12% of the basic jet thrust. An understanding of the obse rved
aircraft force behavior was developed using detailed measuremen s of
the upwash flow properties, along with force and pressure measire-
ments on a series of two dimensional fuselage rcoresentations,
(Author)

A79-49869 * ¥ Linearization of the boundary-layer equations
of the minimum time-to-climb problem. M. D. Ardema (NASA,
Ames Research Center, V/STOL Systems Office, Moffett Field,
Calif.). sournal of Guidance and Control, vol. 2, Sept.-Oct. 1979, p.
4734.436, 6 refs,

Ardema (1974) has formally linearized the two-point boundary
value problem arising from a general optimal control problem, and
has reviewed the known stability properties of such a linear system,
In the present paper, Ardema’s results are applied to the minimum
time-to-climb problem, The linearized zeroth-order boundarv layer
equations of the problem are derived and solved. V.P

A79-50432 * Estimation of longitudinal aircraft character-
istics using parameter identification techniques. R. C. Wingrove
INASA, Ames Research Center, Aircraft Guidance and Navigation
Branch, Moffett Field, Calif.). In: Why flight test; Proceedings of the
Ninth  Annual Symposium, Arlington, Tex., Octobei 4-6, 1978,
(A79-50426 22-01) Lancaster, Calif,, Society of Flight Test Engi-
neers, 1978, p. 9-1t0 924, 22 refs,

This study compares the results from different parameter
identification methods used to determine longitudinal aircra‘:
characteristics from flight data. In general, these ccmparisons have
found that tha estimated short-period dynamics (natural frequency,
damping, transfer functions) are only weakly afiected by the type of
identification method, however, the estimated aerodynamic coeffi-
cients may be strongly affected by the type cf identification method.
The estimated values for aerodynamic coefficients were ‘cund to
depend upon the type of math model and type of test data veed with
each of the identification methods, The use of fairly complets math
models and the use of long data lengths, combining both steady and
nonsteady motion, are shown to provide aerodynamic coefficient
values that compare favorably with the results from other testing
methods such as steady-state flight and full-scale wind-tunnel
experiments. {Author)

A79.52960 * Nonlinear singularly perturbed optimal control
problems with singular arcs. M. D. Ardema (NASA, Ames Research
Center, Moffetrt Field, Calif). In. A link between science and
applications of automatic control. Oxford, Pergamon Press, Lid,,
1979, p. 929-936. 18 refs,

Singiilar perturbation techniques are studied for dealing with
singular arc problems by analyzing a relatively low-order but
otherwise guneral sys'em. This system encompasses many flight
mecha. ic problems including Goddard’s problem and a version of the
minimum tme-to-climb problem. Boundary layer solutions are
constructed which are stable and reach the outer solution in a finite
time. A uniformly valid composite solution is then formed from the
reduced and boundary layer solutions. The value of the approximate
solution is that it is relatively easy to obtain and coes not involve
singuiar arcs. To illustrate the utility of the results, the technigue 15
used *u omo'n an approximate “uiution of a simplit v d version of the
airc-aft minimun, time-to-climb problem v.Y

A79-53627 * # Flight controls/avionics research - Impact on
future civil helicopter operating cfficiency and mission relability. W.
J. Snyder and J. V. Christensen (NASA, Ames Research Center,
Helicopter Systems Office, Moffett Field, Calif.). In: Specialists
Meeting on Helicopter Flight Controls, Arlington, Tex., October
11:13, 1978, Technical Papers, (A79 53626 24.08) Washington,
D.C., American Helicopter Society, 1979. 12 p, Brefs, |

Operational efficiency and mission reliability are key capabilities
which will impact the future use of helicogters in the civil segment
and areas where flight control/avionics research can play a major
role. The present paper reviews flight control/avionics system needs
for each major area of civil heticopter use. Technology requirements
to meet civil needs are discussed. The review points up the need for
the development of all-weather flight control concepts and the
validation of cost effective active control/fly-by-wire/fly-by-light
system concepts with modular architecture which can be teilored to
specific mission requirements, B.J.

PATENS

N79-17847° National Aeronautics a * Space Administration
Ames Research Center. Moffett Field, Calif
CONSTANT LIFE ROTOR FOR A HEAVIER THAN AIR CRAFY
Patent
Robert H Stioub, inventor (to NASA) Issued 30 Jan 1979
8 p Filed 25 Jul. 1977 Supersedes N77-28111 (15 - 19,
p 24P6)
(NASA-Case-ARC-11045-1. US-Patent-4,137.010.
US-Patent-Appl-SN-B18916. US-Patent-Class-416-51
US-Patent-Class-416-88. US-Patent-Class-416-89,
U S-Patent-Class-416-132R. US-Patent-Class-416-138) Avail
US Patent and Trademark Office CSCL 01C

A rotor blade extended radially from & hub. charactenzed
by an elongated spar and a plurality of axally aligned shells
pivotally mounted on the spar 1s presented Each has an
aerodynamic center located in trailing relation with the spar and
supported thereby for simultaneous axial and angular displacement
as centrifugal forces are applied. a pitch controller plus a plurality
of pvotal pitch imiting arms transversely related to the spar A
push-pull link interconnecting the arms is used for imparting
simultaneous pivotal motion, whereby the angular relationship
of the arms to the spar 1s vaned for arying the motion of the
trucks along the arms for thus imiting the pitch of the segments
about the spar

Official Gazette of the U S Patent and Trademark Office

N79-23L71*§ National Aeronautics and Space Administration
Ames Research Center. Moffett Field, Calif
AIRCRAFT ENGINE WOZZILE Pstent Application
Norman E Sorensen and !'....n A Latham, uiventors (to NASA)
Filed 23 Mar 1979 14 p
(NASA-Case-ARC-10977-1, US-Patent-Appl-5N-023436) Avail
NTIS HC A02/MF AQY CSCL 21E

A variable area e:it nozzle zi;sngement for an arrcraft engine
having a8 substantially reduced length and weight 15 described
It compnises longitudinaily movable radial vanes and f.«ed radial
vanes The movable radial vanes are alternately disposed with
respect to the fixed radial vanes Means for displacing the movatie
radial vanes slong the longitudinal axis of the engine relative to
the fixed radial vanes are determined The fixed radial vanes
radially extend across the main exhaust flow of the engine

NASA

N79-331/7%§ Natior.al Aeronautics and Space Administration
Ames Research Center. Moffett Field. Calif

AUTONOMOUS NAVIGATION SYSTEM Patent Application
Shmuel J Merhav. inventor (to NASA) (National Research Counil




Haifa, Israel) Filed 24 Sep. 1979 19 p Sponsoreo by NASA
(NASA-Case-ARC-11257-1; US-Patent-Appl-SN-G78611) Avail:
NTIS HC AO2/MF AD1 CSCL 17G

A low cost sutonomous navigation system which disposes
with accelerometers used in the conventional gimballed and
provides longitudinal and lateral vehicular specific force measure-
ments in the locally level plane irrespective of the vehicle pitch,
and latera’ velonities in