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INTRODUCTION

This issue of Aeronautical Engineering -- A Continuing Bibliography (NASA SP-7037) lists
484 reports, journal articles, and other documents originally announced in April 1986 in Scientific
and Technical Aerospace Reports (STAR) or in International Aerospace Abstracts (IAA).

The coverage includes documents on the engineering and theoretical aspects of design,
construction, evaluation, testing, operation, and performance of aircraft (including aircraft engines)
and associated components, equipment, and systems. It also includes research and development
in aerodynamics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the bibliography consists of a standard bibliographic citation accompanied
in most cases by an abstract. The listing of the entries is arranged by the first nine STAR specific
categories and the remaining STAR major categories. This arrangement offers the user the most
advantageous breakdown for individual objectives. The citations include the original accession
numbers from the respective announcement journals. The /AA items will precede the STAR items
within each category.

Seven indexes -- subject, personal author, corporate source, foreign technology, contract
number, report number, and accession number -- are included.

An annual cumulative index will be published.



TABLE OF CONTENTS

Category 01  Aeronautics (General)

Category 02 Aerodynamics
Includes aerodynamics of bodies, combinations, wings, rotors, and control
surfaces; and internal fiow in ducts and turbomachinery.

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

Category 04  Aircraft Communications and Navigation
Includes digital and voice communication with aircraft; air navigation systems
(satellite and ground based); and air traffic control.

Category 05  Aircraft Design, Testing and Performance
Includes aircraft simulation technology.

Category 06  Aircraft instrumentation
Includes cockplt and cabin display devices; and flight instruments.

Category 07  Aircraft Propulsion and Power
includes prime propulsion systems and systems components, e.g., gas turbine
engines and compressors; and on-board auxiliary power plants for aircraft.

Category 08  Aircraft Stability and Control
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

Category 09 Research and Support Facilities (Air)
Includes airports, hangars and runways; aircraft repair and overhaul facilities;
wind tunnels; shock tube facilities; and engine test blocks.

Category 10  Astronautics
Includes astronautics (general); astrodynamics; ground support systems and
facilities (space); launch vehicles and space vehicles; space transportation;
spacecraft communications, command and tracking; spacecraft design, testing
and performance; spacecraft instrumentation; and spacecraft propulsion and
power.

Category 11  Chemistry and Materials
Includes chemistry and materials (general); composite materials; inorganic and
physical chemistry; metallic materials; nonmetallic materials; and propellants and
fuels.
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Category 12  Engineering :
Includes engineering (general); communications; electronics and electrical
engineering; fluid mechanics and heat transfer; instrumentation and photography;
lasers and masers; mechanical engineering; quality assurance and reliability; and
structural mechanics.

248

Category 13  Geosciences 259
Includes geosciences (general); earth resources; energy production and
conversion; environment pollution; geophysics; meteorology and climatology; and
oceanography.

Category 14 Life Sciences 260
Includes sciences (general); aerospace medicine; behavioral sciences; man/
system technology and life support; and planetary biology.

Category 15 Mathematics and Computer Sciences 262
Includes mathematical and computer sciences (general); computer operations
and hardware; computer programming and software; computer systems;
cybernetics; numerical analysis; statistics and probability; systems analysis; and
theoretical mathematics.

Category 16  Physics 264
Includes physics (general); acoustics; atomic and molecular physics; nuclear and
high-energy physics; optics; plasma physics; solid-state physics; and
thermodynamics and statistical physics.

Category 17  Social Sciences 266
Includes social sciences (general); administration and management;
documentation and information science; economics and cost analysis; law and
political science; and urban technology and transportation.

Category 18 Space Sciences N.A.
Includes space sciences (general); astronomy; astrophysics; lunar and planetary
exploration; solar physics; and space radiation.

Category 19  General 267
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AERONAUTICAL
ENGINEERING

A Continuing Bibliography (Suppl. 200)

01
AERONAUTICS (GENERAL)

AB86-21055
AVIATION MAINTENANCE MANAGEMENT
E. H. KING (Southern illinois University, Carbondale, IL)
Carbondale, IL, Southern [llinois University Press, 1986. 221 p.
refs

The maintenance management concerns that confront the
various levels of aviation supervision are discussed. The topics
addressed include: the FAA’s organizational structure, FAA
publications pertaining to maintenance, aviation maintenance
procedures, the application of aviation maintenance concepts, and
budgeting, cost controls, and cost reduction. Also considered are:
training and professional development in aviation maintenance,
safety and maintenance, electronic data processing, and aviation
maintenance management problem areas. C.D.

A86-21325

GENERAL AVIATION AND REGIONAL AIR TRAFFIC -
COMPONENTS OF THE TRAFFIC SYSTEM, SYMPOSIUM,
FRIEDRICHSHAFEN, WEST GERMANY, MARCH 28, 29, 1985,
REPORTS [DIE ALLGEMEINE LUFTFAHRT UND
REGIONALLUFTVERKEHR BESTANDTEILE DES
VERKEHRSSYSTEMS, SYMPOSIUM, FRIEDRICHSHAFEN,
WEST GERMANY, MARCH 28, 29, 1985, VORTRAEGE]
Symposium sponsored by DGLR, DGON, and BMFT. Bonn,
Deutsche Gesellschaft fuer Luft- und Raumfahrt, 1985, 196 p. In
German. No individual items are abstracted in this volume.

The airport system in the Federal Republic of Germany is
considered, taking into account 11 international airports, 30 smaller
airports, air traffic requirements, the importance of general aviation
and regional air traffic for the economy, and the significance of
smaller airlines that can provide cost-effective air transportation
for regions and cities which cannot be profitably serviced by the
big airliners of the large airlines. Attention is given to the role of
the Lufthansa in the regional air traffic of West Germany, the
regional air traffic from the point of view of the European Regional
Airlines Organization (ERA), observations made in connection with
regional air traffic, the effect of regional air traffic on the region in
which the airport is located, observations made in an airport with
respect to air traffic control, and requirements related to runways
in case of instrument flight operations at regional airports. The
political and economic significance of air traffic involving business
aircraft is considered along with the availability of the Global
Positioning System. G.R.

A86-21894#
TOWARD AUTOMATED AIRFRAME ASSEMBLY
W. H. REIMANN (USAF, Manufacturing Technology Div,,
Wright-Patterson AFB, OH) Aerospace America (ISSN 0740-722X),
vol. 24, Jan. 1986, p. 44-46, 48.

The U.S. Air Force has been supporting research on flexible
automated systems for airframe assembly over the course of
several years. Attention is given to the use of two robots to inspect

MAY 1986

F-15 fighter airframe bulkheads, reducing the current 25-hr process
in which 1100 measurements are conducted to a 2.5-hr one. Also
noted is the robotic assembly of a microswitch from 17 parts that
have been positioned randomly on a tray. Also sponsored are
two programs on flexible assembly subsystems that are developing
the technologies required by an Automated Assembly Center, such
as flexible fixturing, part-location sensing, and
temporary/permanent fastening of parts. o.C.

A86-22128

EVOLUTION OF AIRCRAFT/AEROSPACE STRUCTURES AND
MATERIALS SYMPOSIUM, DAYTON, OH, APRIL 24, 25, 1985,
PROCEEDINGS )
Symposium sponsored by AIAA. Dayton, OH, American Institute
of Aeronautics and Astronautics, 1985, 137 p. For individual items
see AB6-22129 to AB6-22144.

Various papers on the evolution of aircraft and aerospace
structures and materials are presented. The topics addressed
include: XB-70 structures and materials advances, structural
evolution from B-58 to F-16, advanced composites in construction
of the Beech Starship, structural and material considerations for
advanced fighters, the evolution of reciprocating engines at
Lycoming, aircraft design from the myth of make-do to Mach 3,
and the Wright Brothers’ experience in the evolution of aircraft
design, structures and materials. Also considered are: evolution of
the turbofan aircraft engine, X-15 high-temperature advanced
structure, X-20 structures overview, ASSET program for technology
development, Shuttle Orbiter airframe, airframe design to achieve

-minimum cost, superplastically formed-diffusion bonded titanium

technology transition case study, transition of advanced materials
and structures in single crystal blades, and composites technology
transfer and transition. C.D.

N86-16187*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
VORTEX WAKE ALLEVIATION STUDIES WITH A VARIABLE
TWIST WING
G. T. HOLBROOK, D. M. DUNHAM, and G. C. GREENE  Nov.
1985 117 p refs
(NASA-TP-2442; L-15870; NAS 1.60:2442) Avail: NTIS HC
AO6/MF A01 CSCL 01B

Vortex wake alleviation studies were conducted in a wind tunnel
and a water towing tank using a multisegmented wing model which
provided controiled and measured variations in span load. Fourteen
model configurations are tested at a Reynolds number of one
million and a lift coefficient of 0.6 in the Langley 4- by 7-Meter
Tunnel and the Hydronautics Ship Model Basin water tank at
Hydronautics, Inc., Laurel, Md. Detailed measurements of span
load and wake velocities at one semispan downstream correlate
well with each other, with inviscid predictions of span load and
wake roll up, and with peak trailing-wing rolling moments measured
in the far wake. Average trailing-wing rolling moments are found
to be an unreliable indicator of vortex wake intensity because
vortex meander does not scale between test facilities and free-air
conditions. A tapered-span-load configuration, which exhibits little
or no drag penalty, is shown to offer significant downstream wake
alleviation to a small trailing wing. The greater downstream wake
alleviation achieved with the addition of spoilers to a flapped-wing
configuration is shown to result directly from the high incremental
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01 AERONAUTICS (GENERAL)

drag and turbulence associated with the spoilers and not from
the span load alteration they cause. Author

N86-16188# Messerschmitt-Boelkow-Blohm G.m.b.H., Ottobrunn
(West Germany).
AIR AND SPACE FLIGHT. DREAM AND FACTS [LUFT- UND
RAUMFAHRT. TRAUM UND WIRKLICHKEIT]
L. BOELKOW, K. VONGERSDORFF, and H. J. EBERT 1985
32 p In GERMAN Presented at the opening of the Air and
Space Travel Hall of the Deutsches Museum, Munich, West
Germany, 6 May 1984 and at Bayerischer Verdienstorden, 20 Jul.
1984 .
(MBB-FILM-382) Avail: NTIS HC A03/MF A01

The history of man’s conquest of the air and space with hot
air balloons, subsonic and hypersonic aircraft, helicopters and
gliders as well as rockets, space shuttles, and manned space
flights is reviewed. Progress in aircraft and space technology is
discussed. Author (ESA)

N86-16189# Rijksluchtvaartdienst, The Hague (Netherlands).
ACTIVITIES REPORT IN AERONAUTICS Annual Report, 1984
[JAARVERSLAG 1984]

1984 62 p In DUTCH

Avail: NTIS HC A04/MF AO1 :

The activities of the Dutch Civil Aeronautics Board (CAB) are
reviewed. Air traffic control, airfields, air transportation, aviation
security, aviation school, national aeronautics and astronautics
museum, and national aeronautics and astronautics laboratory are
presented. Regional services in Europe; an aviation accident law;
Maastricht airport; and recognition of industries by the CAB are
discussed. Author (ESA)

NB86-16190# Societe Nationale Industrielle Aerospatlale Suresnes
(France). Lab. Central. .

PROBLEMS FOUND WHEN INTRODUCING NEW MATERIALS
[PROBLEMES POSES PAR L'INTRODUCTION DES MATERIAUX
NOUVEAUX]

G. HILAIRE 29 Apr. 1985 34 p In FRENCH Presented at
Journees de la Technologie 1984, Jonville, France, 5-6 Dec.
1984

(SNIAS-852-551-101; C-47-652-AC/GH-AT) Avail: NTIS HC
AO03/MF A01

Aircraft specifications and design problems are discussed. The'

parameters guiding the choice of new materials are analyzed.
Organic matrix composite materials, carbon or glass, aluminum
lithium alloys, titanium alloys and metallic matrix composites are
examined. The effect of a new material on the aircraft life and
maintenance and operation cost is discussed. Fatigue problems
and lithium alloys are studied. Author (ESA)

02
AERODYNAMICS

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

A86-19631#
AN EXPERIMENTAL INVESTIGATION OF AN AIRFOIL
PITCHING AT MODERATE TO HIGH RATES TO LARGE ANGLES
OF ATTACK
G. M. GRAHAM and J. H. STRICKLAND (Texas Tech University,
Lubbock) AIAA, Aerospace Sciences Meeting, 24th, Reno, NV,
Jan. 6-9, 1986. 7 p. Research supported by the Sandia National
Laboratory. refs
(Contract F49620-82-C-0035)
(AIAA PAPER 86-0008)

Flow visualization data, surface pressure distributions, and load
cell data were obtained from a NACA 0015 airfoil undergoing
constant pitch motions over a wide range of nondimensional pitch

198

rates. In each case, the motion began at 0 deg angle-of-attack,
and terminated when the airfoil reached 90 deg angle-of-attack. It
was found that lift and drag coefficient data could be correlated
using simple- frigonometric functions. These correlations in turn
allow one to estimate lift and drag coefficients over the entire
range of motion for any nondimensional pitching rate. Author

A86-19633"# Informatics General Corp., Palo Alto, Calif.
UNSTEADY TRANSONICS OF A WING WITH TIP STORE

G. P. GURUSWAMY (Informatics General Corp., Palo Aito, CA),
P. M. GOORJIAN (NASA, Ames Research Center, Moffett Field,
CA), and E. L. TU  AIAA, Aerospace Sciences Meeting, 24th,
Reno, NV, Jan. 6-9, 1986. 14 p. USAF-supported research. refs
(AIAA PAPER 86-0010)

The presence of tip stores influences both the aerodynamic
and the aeroelastic performance of wings. Such effects are more
pronounced in the transonic regime. In this study, a theoretical
method is developed, for the first time, to. compute unsteady
transonics of oscillating wings with tip stores. The method is based
on the small-disturbance, aerodynamic equations of motion from
the potential-flow theory. To validate the method, subsonic and
transonic  aerodynamic computations are made for a
lower-aspect-ratio wing, and they are compared with the available
experimental data. Comparisons are favorable. The strong effects
of the tip store on the transonic aerodynamics of the wing are
also illustrated. The method developed in this steady can be used
for transonic, aeroelastic computations of wings with tip stores.

Author

~

AB86-19635#

OSCILLATING HOT-WIRE MEASUREMENTS ABOVE AN
FX63-137 AIRFOIL

W. S. SARIC (Arizona State University, Tempe) and J. D.
CROUCH  AIAA, Aerospace Sciences Meeting, 24th, Reno, NV,
Jan. 6-9, 1986. 13 p. refs

(Contract NO0014-84-K-0093; N00014-85-K-0527)

(AIAA PAPER 86-0012)

A system is developed to allow measurement of both the mean
and disturbance flow velocities in separated regions. An oscillation
arm assembly is developed which provides a directional bias to
the hot-wire probe, along with a linear step assembly, which steps
the probe through the boundary layer. A series of velocity profiles
are measured on the FX63-137 airfoil in the chord Reynolds number
range of 150,000 to 300,000, at angles of attack of alpha = 12
deg and alpha = 14 deg. Data are presented on the size of the
separation bubble and on the location of transition to turbulence.

Author

AB6-19676*#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.

NUMERICAL MODELING OF ROTOR FLOWS WITH A
CONSERVATIVE FORM OF THE FULL-POTENTIAL
EQUATIONS

R. C. STRAWN (NASA, Ames Research Center, Moffett Field,
CA) and F. X. CARADONNA (NASA, Ames Research Center; U.S.
Army, Aeroflightdynamics Directorate, Moffett Field, CA)  AlAA,
Aerospace Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 9
p. refs

(AIAA PAPER 86-0079)

A computer program has been developed to solve a
three-dimensional conservative formulation of the full-potential
equation. Its ability to solve transonic, unsteady rotor flows is
demonstrated by comparison to forward flight non-lifting pressure
data at low to moderate advance ratios. A ’split potential’
formulation has been added to the code which incorporates known
vorticity fields into the full-potential calculation. Using this
methodology, rotor wake contributions have been incorporated into
the computer code. Pressure results are presented for lifting rotors
in hover. These results are compared to experimental data as
well as to other predictions. Author



AB86-19693"#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.

THE COMPUTATION OF STEADY 3-D SEPARATED FLOWS
OVER AERODYNAMIC BODIES AT INCIDENCE AND YAW

T. H. PULLIAM (NASA, Ames Research Center, Moffett Field,
Stanford, CA) and D. PAN  AIAA, Aerospace Sciences Meeting,
24th, Reno, NV. Jan. 6-9, 1986. 12 p. refs

(Contract NCA2-IR-745-404)

(AIAA PAPER 86-0109)

This paper describes the implementation of a general purpose
3-D NS code and its application to simulated 3-D separated vortical
flows over aerodynamic bodies. The thin-layer Reynolds-averaged
NS equations are solved by an implicit approximate factorization
scheme. The pencil data structure enables the code to run on
very fine grids using only limited incore memories. Solutions of a
low subsonic flow over an inclined ellipsoid are compared with
experimental data to validate the code. Transonic flows over a
yawed elliptical wing at incidence are computed and separations
occurred at different yaw angles are discussed. Author

-
14

AB6-19696#
INFLUENCE OF EXCITATION ON COHERENT STRUCTURES
IN REATTACHING TURBULENT SHEAR LAYERS

F. W. ROOS and J. T. KEGELMAN (McDonnell Douglas Research
Laboratories, St. Louis, MO) AIAA, Aerospace Sciences Meeting,
24th, Reno, NV, Jan. 6-9, 1986. 10 p. Research supported by
McDonnell Douglas Corp. refs

(AIAA PAPER 86-0112)

A series of experiments was performed in the reattaching
turbulent shear layer produced by flow over a backward-facing,
two-dimensiona! step. Gentle excitation of the shear layer by an
oscillating flap at the step lip proved to be highly effective in
regularizing and enhancing the formation and development of
vortical structures in the reattaching flow. Effects of variations in
excitation amplitude and frequency were defined. An
excitation-frequency-sensitive reduction in reattachment length was
identified with the process of vortical-structure coalescence in the
shear layer upstream of reattachment. Shear-layer excitation was
shown to increase the intensity of reattachment-wall pressure
fluctuations in all cases, regardless of the reattachment-length
effect. Subharmonic phase-modulation of the shear-layer excitation
was demonstrated to be effective in regularizing the vortex-merging
process in the reattaching shear layer. Author

AB6-19697+# :

COMPUTATION OF DYNAMIC STALL OF NACA0012 AIRFOIL
BY BLOCK PENTADIAGONAL MATRIX SCHEME

Y. SHIDA, H. TAKAMI, K. KUWAHARA (Tokyo, University, Japan),
and K. ONO (Nihon University, Tokyo, Japan) AIAA, Aerospace
Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 11 p. refs
(AIAA PAPER 86-0116)

The flow field around an oscillating NACA0012 airfoil in pitch
at 025 chord is analyzed by solving the two-dimensional
compressible Navier-Stokes equations. A block pentadiagonal
matrix scheme based on the approximate factorization method is
adopted. Two kinds of mesh, 161 x 40 and 321 x 80, are used.
In the case of coarse mesh, lift stall is captured. In the case of
fine mesh, not only lift stall but also restoration process of the lift
coefficient in the downstroke is captured. The process of the
beginning of separation at stali stage is intensively studied.

Author

AB86-19698#
LIFT-CURVE CHARACTERISTICS FOR AN AIRFOIL PITCHING
AT CONSTANT RATE
E. J. JUMPER (USAF, Institute of Technology, Wright-Patterson
AFB, OH), S. J. SCHRECK (USAF, Aeronautical Systems Div.,
Wright-Patterson AFB, OH), and R. L. DIMMICK AIAA, Aerospace
Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 11 p. refs
(AIAA PAPER 86-0117)

Daley and Jumper (1984) have conducted an experimental study
of dynamic stall for an airfoil pitching at constant rates. The present
paper provides a report on a systematic study of the dynamic-stall

02 AERODYNAMICS

event in the case of an airfoil which pitches at a constant rate. A
total of 100 dynamic-stall data runs were made at five tunnel
speeds in the range of flow velocities from 26 to 48 ft/s. At each
tunnel speed four pitch rates were used. Aftention is given to
details regarding the experimental approach, the obtained results,
lift-curve characteristics, preseparation characteristics, drag and
moment characteristics, and general comments. It is believed that
the results reported provide insight into the mechanisms at work
in the dynamic-stall process. It is emphasized that different
mechanisms are at work at different points in the dynamic-stall
event. ’ G.R.

A86-19699+#

VORTICES PRODUCED BY AIR PULSE INJECTION FROM THE
SURFACE OF AN OSCILLATING AIRFOIL

M. C. ROBINSON and M. W. LUTTGES (Colorado, University,
Boulder)  AIAA, Aerospace Sciences Meeting, 24th, Reno, NV,
Jan. 6-9, 1986. 14 p. refs

(Contract AF-AFOSR-81-0037)

(AIAA PAPER 86-0118)

High rates of vortex production are not consistent with the
airfoil oscillation rates needed to match realistic, higher Reynolds
numbers. Thus, alternative mechanisms must be evolved for the
control and generation of large scale vortices which can yield
significant amounts of lift enhancement. The present study is
concerned with a noval means for producing large scale vortices
over a dynamically pitching airfoil. A pulse of air is delivered during
each cycle of the sinusoidal pitch oscillation. The pulse produces
a brief stream of air arising from a span oriented slot located at
0.1c parallel to the leading edge. Experiments were conducted on
an NACA 0015 airfoil with six inch chord in a subsonic, low
turbulence wind tunnel. Attention is given to experimental details,
unsteady flow visualization, the development of pulse vortices,
and hot wire anemometry of flow with and without air pulse
injection. G.R.

AB6-19700#

FLUID DYNAMICS OF CYLINDER RESPONSE TO KARMAN
VORTEX SHEDDING

L. E. ERICSSON (Lockheed Missiles and Space Co., Inc,
Sunnyvale, CA) AIAA, Aerospace Sciences Meeting, 24th, Reno,
NV, Jan. 6-9, 1986. 11 p. refs '

(AIAA PAPER 86-0119) )

The fluid mechanics of cylinder response to Karman vortex
shedding are composed of three district flow phenomena: (1) the
vortex wake formation, (2) the coupling between flow separation
and body motion, and (3) the interaction between shed vortices
and the body cross-section. Analysis of available experimental
results for circular and rectangular cross-section cylinders shows
that, for small amplitudes, (1) is the dominating flow mechanism,
and the cylinder response is of the resonant type. However, when
the amplitude exceeds a few percent of the cylinder crossflow
dimension, the dominating flow mechanism is (2), and the cylinder
response changes from the resonant to the self-excited type typical
for systems with nonlinear negative damping. Flow mechanism (3)
appears only to be important it the cross-section has a suitable
chordwise extent, as in the case of the rectangular
cross-sections. Author

A86-19702#

STEADY AND UNSTEADY FULL POTENTIAL CALCULATION
FOR LARGE AND SMALL ASPECT RATIO SUPERCRITICAL
WINGS

S. Y. RUQ, J. B. MALONE (Lockheed Georgia Co., Marietta, GA),
and L. N. SANKAR (Georgia Institute of Technology, Atlanta) AIAA,
Aerospace Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 12
p. refs

(AIAA PAPER 86-0122)

A numerical method which solves the three-dimensional
full-potential equation by a strongly implicit, approximate
factorization algorithm is used to analyze the flow over a high
and a low aspect ratio wing. Steady and unsteady flow analyses
are respectively obtained by relaxation and time-accurate marching.

199
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Numerical results are compared with the available experimental
data. Author

A86-19730*# National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

SUMMARY OF A HIGH SUBSONIC FORCE/PRESSURE
EXPERIMENT FOR 58 DEG CAMBERED/TWISTED THICK
DELTA WINGS

J. CHU and J. E. LAMAR (NASA, Langley Research Center,
Hampton, VA) AIAA, Aerospace Sciences Meeting, 24th, Reno,
NV, Jan. 6-9, 1986..9 p. refs .

(AIAA PAPER 86-0169)

This paper summarizes the results of a force, moment, and
pressure experiment involving six thick, cambered and twisted,
delta wings with 58 deg leading-edge sweep. This experiment was
conducted in the NASA Langley 7- by 10-foot High-Speed Tunnel
at Mach numbers of 0.75, 0.80, and 0.83. The design goa! was a
configuration which was self-trimming at a lift coefficient of 0.25
and Mach number of 0.80. Although the design goal was not met,
the configuration which came closest and which had the best
overall performance was selected for further study. Wing surface
pressure data and limited surface oil flow data for this configuration
are presented to show the extent of attached flow at the design
point. For selected cases, inviscid solutions from vortex lattice
method/suction analogy, PAN AIR, FLO-28, and FLO-57 are
compared with the experimental force, moment, and pressure
data. Author

AB6-19731#

ACOUSTIC AND TURBULENCE INFLUENCES ON STALL
HYSTERESIS

J. F. MARCHMAN, IllI, V. SUMANTRAN, and C. G. SCHAEFER
(Virginia Polytechnic Institute and State University, Blacksburg)
AlAA, Aerospace Sciences Meeting, 24th, Reno, NV, Jan. 6-9,
1986. 11 p. refs

(Contract N0O014-84-K-0093)

(AIAA PAPER 86-0170)

The results of past research on the low Reynolds number
aerodynamic behavior of the Wortmann airfoil have revealed
differences in data taken at different facilities. A study was
conducted to determine the extent to which wind tunnel turbulence
and acoustic disturbances may be responsible for differences in
test results in low Reynolds number flows. Results showed that
increases in turbulence can substantially reduce the well known
low Reynolds number stall hysteresis effect and can even eliminate
the hysteresis loop. Acoustic disturbances of the proper frequency
and level can produce similar effects and may produce even more
substantial alteration of test results than turbulence. Users of low
Reynolds number aerodynamic data and designers of aircraft for
this flight regime should be sure that the data they use has not
been prejudiced by the turbulence and noise effects found in this
research. Author

AB6-19753#

UNSTEADY THREE-DIMENSIONAL SIMULATIONS OF A VTOL
UPWASH FOUNTAIN

R. E. CHILDS and D. NiXON (Nielsen Engineering and Research,
Inc., Mountain View, CA) AIAA, Aerospace Sciences Meeting,
24th, Reno, NV, Jan. 6-9, 1986. 11 p. refs

(Contract F49620-85-C-0055)

(AIAA PAPER 86-0212)

Numerical simulations of a planar turbulent wall jet and a planar
VTOL upwash fountain have been performed. These are
three-dimensional simulations which resolve large scale unsteady
motions in the flows. The wall jet simulation shows good agreement
with experimental data and is presented to verify the simulation
methodology. Simulation of the upwash fountain predicts elevated
shear stress and a half-velocity width spreading rate of 33 percent
which agrees well with experiment. Turbulence mechanisms which
contribute to the enhanced spreading rate are examined. Author
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AB86-19774#

SPANWISE TURBULENCE
RESPONSE

E. A. RINGNES, D. W, CAMP, and W. FROST (FWG Associates,
Inc., Tullahoma, TN) AIAA, Aerospace Sciences Meeting, 24th,
Reno, NV, Jan. 6-9, 1986. 5 p.

(AIAA PAPER 86-0255)

Turbulence across the span of a wing influences the dynamic
response of an aircraft. In this paper, flight data conlected with
the NASA B-57B research aircraft as part of the Gust Gradient
Program is utilized to investigate spanwise turbulence. The
theoretical modeling is set up to calculate the aerodynamic
moments and forces developed due to a distribution of turbulence.
This is made possible by the three independent records of both
angle of attack and airspeed from the aircraft nose and each
wing tip. The magnitude of these moments and forces, called the
effects of spanwise turbulence, are presented. Furthermore, as a
second part of the study, the spanwise turbulence effects are
incorporated into a six-degrees-of-freedom flight simulation carried
out on a Pixel computer. The results from the simulation show
significant influences from spanwise turbulence effects. As
expected, the roll mode of the B-57B dynamic response is most
strongly excited. Author

EFFECTS ON AIRCRAFT

AB86-19789#

NUMERICAL SIMULATION OF IMPINGING JETS

M. H. RIZK and S. MENON (Flow Research Co., Kent, WA) AIAA,
Aerospace Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 15
p. refs

(Contract F49620-84-C-0027)

(AIAA PAPER 86-0279)

Direct numerical simulation using both the three-dimensional
and two-dimensional, time-dependent Navier-Stokes equations is
used to investigate V/STOL jet-induced interactions. The objective
of this numerical simulation is to compute accurately the details
of the flow field and to achieve a better understanding of the
physics of the flow, including the role of initial turbulence in the
jet, the influence of forward motion on hover aerodynamics, and
the characteristics of the collision zone and the fountain. Preliminary
results are presented. Author

A86-19807*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

DESIGN OF A NATURAL LAMINAR FLOW WING FOR A
TRANSONIC CORPORATE TRANSPORT

R. L. CAMPBELL, E. G. WAGGONER, and P. S. PHILLIPS (NASA,
Langley Research Center, Hampton, VA)  AIAA, Aerospace
Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 8 p. refs
(AIAA PAPER 86-0314)

Two- and three-dimensional computational methods were used
to design a wing for a transonic corporate transport that had
significant runs of laminar flow on both upper and lower wing
surfaces at the cruise condition. The airfoil was derived from a
low-speed laminar-flow section. The contour was systematically
modified based on results from a two-dimensional transonic code
to give favorable pressure gradients to 50-percent chord on the
upper surface and 65-percent chord on the lower surface.
Three-dimensional transonic codes were used to determine the
wing twist and to evaluate the aerodynamic characteristics of the
complete configuration at various flight conditions. A leading-edge
modification for improved stall characteristics was also designed.
The theoretical pressure distributions for the final airfoil correlated
well with results from wind-tunnel tests. Author



AB86-19808°#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

AN EVALUATION OF LEADING-EDGE FLAP PERFORMANCE
ON DELTA AND DOUBLE-DELTA WINGS AT SUPERSONIC
SPEEDS

P. F. COVELL, D. S. MILLER, and R. M. WOOD (NASA, Langley
Research Center, Hampton, VA) AlAA, Aerospace Sciences
Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 9 p. refs

(AIAA PAPER 86-0315)

The aerodynamic performance of leading-edge flaps on three
delta double-defta wing planforms having aspect ratios of 1.75,
2.11, and 2.50, have been investigated experimentally. The wings
were mounted on a generic fuselage without an inlet canopy, or a
vertical tail. The Mach numbers of the flow over the wings were
1.60, 1.90 and 2.16. A primary set of full-span leading-edge flaps
with similar root and tip chords were tested on each wing, and
several alternate flap planforms were tested on the aspect ratio
1.75 wings. It is found that all leading edge geometries were
effective in reducing drag lifting over the range of wing aspect
ratios and Mach numbers tested. Greater flap performance was
obtained when primary flaps were applied to the delta planform.
In general, the primary flap geometry yielded better performance
than the alternative geometries tested. Flow visualization
techniques were found to be useful for identifying the beneficial
effects of leading-edge flap deflection on flow separation as well
as fuselage interference effects. Black and white photographs of
the delta and double-delta planforms are provided. L.H.

AB6-19809*# Vigyan Research Associates, Inc., Hampton, Va.
SHAPING OF AIRPLANE FUSELAGES FOR MINIMUM DRAG

S. S. DODBELE, C. P. VAN DAM (Vigyan Research Associates,
Inc., Hampton, VA), B. J. HOLMES (NASA, Langley Research
Center, Hampton, VA), and P, M. H. W. VIUJGEN AIAA, Aerospace
Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 13 p. refs
(Contract NAG1-345; NAS1-17926)

(AIAA PAPER 86-0316)

The VSAERO surface panel method is employed to investigate
fuselage shapes which can enhance the natural laminar flow (NLF)
characteristics. The study is performed at cruise Re which are
relevant to commuter, transport, and business aircraft. The
technique is based on piecewise constant doublet and source
singularities and takes into account the effects of compressibility.
Inviscid pressure distributions were generated for five configurations
to aid in the search for an optimized NLF body shape as a function
of the transition locations and the drag coefficients. Granville's
transition criteria are incorporated into the calculations to yield
shapes with longer runs of laminar flow and reduced drag. In
comparison with other transition prediction methods, the method
described is shown to have significantly higher valicity for making
three-dimensional transition predictions. M.S.K.

AB6-19810*# Missouri Univ., Rolla.

INVESTIGATION OF CHORD RATIO, STAGGER, DECALAGE
ANGLE, AND FLAP ANGLE FOR DUAL WING
CONFIGURATIONS

B. P. SELBERG (Missouri-Rolla, University, Rolla) and G. D.
VINCENT  AIAA, Aerospace Sciences Meeting, 24th, Reno, NV,
Jan. 6-9, 1986. 11 p. refs

~ (Contract NAG1-26)

(AIAA PAPER 86-0317)

Aerodynamical closely coupled dual wing configurations of
unequal chords are investigated for medium speed general aviation
applications. Vortex panel and momentum boundary layer analysis
are utilized for the two-dimensional predictions. A multi-surface
vortex lattice method is used for the three-dimensional predictions.
In the process of searching for the highest lift to drag ratio upper
airfoil to lower airfoil chord ratios, both greater than and less than
one, are investigated in terms of stagger, decalage angle, and
gap. With the optimum chord ratio, at the optimum stagger and
gap, proper spanwise decalage distribution is shown to yield the
lowest two dimensional drag results. Various wing taper ratios
and wing twists are investigated to increase wing efficiency.
Comparisons are made between optimized dual and optimized
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single wing configurations both with the same fuselage, stabilator
surfaces, engines, payload, and fuel. The dual wing configuration
is shown to have significantly less drag and hence longer range
than the conventional single wing configuration. Author

AB6-19817*# Notre Dame Univ., Ind.

VISUALIZATION AND FLOW SURVEYS OF THE LEADING EDGE
VORTEX STRUCTURE ON DELTA WING PLANFORMS

F. M. PAYNE, T. T. NG, R. C. NELSON (Notre Dame, University,
IN), and L. B. SCHIFF (NASA, Ames Research Center, Moffett
Field, CA) AIAA, Aerospace Sciences Meeting, 24th, Reno, NV,
Jan. 6-9, 1986. 13 p. Research supported by the University of
Notre Dame. refs

(Contract NAG2-258)

(AIAA PAPER 86-0330)

In the present experimental investigation of thin delta wing
vortex breakdown, for the cases of sweep angles of 70, 75, 80,
and 85 deg, and smoke flow visualization/laser light sheet
technique is used to obtain cross sectional views of the leading
edge vortices as they break down. A combination of lateral and
longitudinal cross sectional views furnishes data on the
three-dimensional character of the vortex before, during, and after
breakdown. Velocity measurements conducted with a laser Doppler
anemometer on the 70 deg sweep delta, at 30 deg angle-of-attack,
indicate that when breakdown occurs the core flow is transformed
from a jet-like to a wake-like flow. O.C.

AB6-19833#

VORTEX-AIRFOIL INTERACTION TESTS

D. D. SEATH and D. R. WILSON (Texas, University, Arlington)
AlAA, Aerospace Sciences Meeting, 24th, Reno, NV, Jan. 6-9,
1986. 5 p.

(Contract DAAG29-84-K-0131)

(AIAA PAPER 86-0354)

Low-speed wind tunnel tests were conducted of a
pressure-tapped wing model that spanned the test section and
was located downstream of a half-wing model that generated a
tip vortex. Tests of this perpendicular vortex-airfoil interaction
showed that the vortex caused a substantial change in the pressure
distribution of the downstream wing and also exhibited a spanwise
drift as it passed over the wing. The spanwise drift was in the
same direction as the spanwise component of the induced flow
at the wing surface, and may be attributed to an image effect,
similar to the drifting apart of a wing's trailing vortices as they
approach the ground. Author

AB6-19855#

EVALUATION OF METHODS FOR PREDICTING COMPLEX
AIRCRAFT FLOWFIELDS

A. CENKO (Hofstra University, Hempstead, NY) and F. TESSITORE
(Grumman Aerospace Corp., Bethpage, NY) AIAA, Aerospace
Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 9 p. refs
(AIAA PAPER 86-0396)

Reliable methods for predicting external aircraft flowfields are
required for airframe/inlet and aircraft/store integrations, as well
as for predicting store trajectories. Several analytic techniques
exist which, under certain conditions, can predict the flowfield of
complex aircraft configurations. This paper evaluates three of these
- the PAN AIR panel method, the Boppe Transonic small
disturbance code, and the Grumman TFM technique - and
compares them to each other as well as to experimental data
and other codes. Author

AB86-19870#
THREE-DIMENSIONAL BODY-FITTING GRID SYSTEM FOR A
COMPLETE AIRCRAFT
S. J. SCHERR and J. S. SHANG (USAF, Flight Dynamics
Laboratory, Wright-Patterson AFB, OH) AIAA, Aerospace Sciences
Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 9 p. refs
(AIAA PAPER 86-0428)

A three-dimensional body-fitted grid system is generated for
use in solving the Reynolds-averaged Navier-Stokes equations of
the flow field about a complete aircraft. A single-block
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multiple-plane mesh is constructed by juxtaposition of
two-dimensional cross-sections. A composite grid is used to ensure
that the mesh is boundary conformal and orthogonal at the vehicle
surface. The mesh singularity inherent in a body-conformal system
at the nose of the vehicle is removed by use of analytic continuation
and reflection properties. Author

A86-19871*#  National - Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
THREE-DIMENSIONAL ELLIPTIC GRID GENERATION ABOUT
FIGHTER AIRCRAFT FOR ZONAL FINITE-DIFFERENCE
COMPUTATIONS -

R. L. SORENSON (NASA, Ames Research Center, Moffett Field,
CA) AIAA, Aerospace Sciences Meeting, 24th, Reno, NV, Jan.
6-9, 1986. 8 p. refs

(AIAA PAPER 86-0429)

An elliptic grid-generation method for finite-difference
computations about complex aerodynamic configurations is
developed. A zonal approach is used, which involves first making
a coarse global grid filling the entire physical domain and then
subdividing regions of that grid to make the individual zone grids.
The details of the grid-generation method are presented along
with results of the present application, a wing-body configuration
based on the F-16 fighter aircraft. Author

A86-19873*#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.

DEFINITION AND VERIFICATION OF A COMPLEX AIRCRAFT
FOR AERODYNAMIC CALCULATIONS

T. A. EDWARDS (NASA, Ames Research Center, Moffett Field,
CA) AlAA, Aerospace Sciences Meeting, 24th, Reno, NV, Jan.
6-9, 1986. 9 p. refs

(AIAA PAPER 86-0431)

Techniques are reviewed which are of value in CAD/CAM CFD
studies of the geometries of new fighter aircraft. In order to refine
the computations of the flows to take advantage of the computing
power available from supercomputers, it is often necessary to
interpolate the geometry of the mesh selected for the numerical
analysis of the aircraft shape. Interpolating the geometry permits
a higher level of detail in calculations of the flow past specific
regions of a design. A microprocessor-based mathematics engine
is described for fast image manipulation and rotation to verify that
the interpolated geometry will correspond to the design geometry
in order to ensure that the flow calculations will remain valid through
the interpolation. Applications of the image manipulation system
to verify geometrical representations with wire-frame and
shaded-surface images are described. M.S.K.

AB86-19880*# Massachusetts Inst. of Tech., Cambridge.
COMPARISON OF COMPUTATIONS AND EXPERIMENTAL
DATA FOR LEADING EDGE VORTICES - EFFECTS OF YAW
AND VORTEX FLAPS

E. M. MURMAN, K. G. POWELL (MIT, Cambridge, MA), D. S.
MILLER, and R. M. WOOD (NASA, Langley Research Center,
Hampton, VA) AIAA, Aerospace Sciences Meeting, 24th, Reno,
NV, Jan. 6-9, 1986. 12 p. refs

(Contract NAG1-358)

(AIAA PAPER 86-0439)

Computations are presented using the conical Euler equations
for swept delta wings with leading edge vortices. All the wings
have sharp leading edges swept at 75 degrees to the freestream.
In addition to an idealized flat plate model, geometrical features
also included are thickness, centerbody, and two vortex flaps.
Freestream Mach numbers of 1.7 to 2.8, angles of attack of 10
and 12 degrees, and angles of yaw of 0 and 8 degrees are
considered. The computations are compared with pitot pressure
traverses for one case. Other calculations are compared with pitot
pressure traverses for one case. Other calculations are compared
with surface pressure data and vapor screen pictures recently
obtained at NASA Langley Research Center. The comparisons
indicate that the dominant features of these flows are adequately
modeled by the Euler equations, but viscous models are needed
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for the surface boundary layer and secondary separations.
Author

AB6-19892#

A NUMERICAL SOLUTION OF THE DOWNWASH ASSOCIATED
WITH A BLOWN-FLAP SYSTEM

E. LOTH and B. W. MCCORMICK (Pennsylvania State University,
University Park) AIAA, Aerospace Sciences Meeting, 24th, Reno,
NV, Jan. 6-9, 1986. 10 p. refs

(Contract N62269-84-C-0437)

(AIAA PAPER 86-0473)

For blown flap aircraft, large downwashes typically occur
downstream of the wing due to the high downward momentum of
the lifting jet. To determine the velocities induced by the wing
and jet flap circulation, a 3-D nonlinear finite element mode! has
been developed which can predict downwash angles at any desired
location. Vortex lattices positioned on the wing, flap, and thin jet
sheet provide vortex filaments and control points to satisfy
kinematic and dynamic boundary conditions. To simplify the
mixed-boundary value problem and to reduce computer run time,
the roll up of the wake in the spanwise direction has been
neglected. In addition, the spanwise distribution of circulation in
the wake is assumed to be elliptic in form, a reasonably fast and
stable iterative method was used which allowed a self-consistent
wake path to be found. Predicted downwash and lift coefficients
generally agree with experimental values for various test conditions,
but further improvements such as fuselage modeling would
enhance the accuracy of the model. Author

A86-19893"# Nielsen Engineering and Research, Inc., Mountain
View, Calif.
LIFT AUGMENTATION VIA SPANWISE TIP BLOWING - A
NUMERICAL STUDY '
R. E. CHILDS (Nielsen Engineering and Research, Inc., Mountain
View, CA) AIAA, Aerospace Sciences Meeting, 24th, Reno, NV,
Jan. 6-9, 1986. 11 p. NASA-supported research.
(Contract F33615-83-C-3033)
(AIAA PAPER 86-0474)

Numerical simulations of a low aspect ratio wing with and without
a spanwise directed jet issuing from the wing tip have been
performed. The results show that the tip vortex is displaced outward
and upward by the blowing. This gives rise to a local lift
augmentation mechanism, vortex lift caused by the vortex core
being above the wing, and a global mechanism, the reduction of
induced velocities due to greater apparent spin. Author

A86-19897*# Ohio State Univ., Columbus.

AERODYNAMIC MEASUREMENTS OF AN AIRFOIL WITH
SIMULATED GLAZE ICE

M. B. BRAGG and W. J. COIRIER (Ohio State University,
Columbus) AIAA, Aerospace Sciences Meeting, 24th, Reno, NV,
Jan. 6-9, 1986. 12 p. NASA-supported research. refs

(AIAA PAPER 86-0484)

An experimental study has been conducted in the OSU subsonic
tunnel to measure the detailed aerodynamic characteristics of an
airfoil with simulated glaze ice. A special model was built with
interchangeable leading edges to be used in this study. One leading
edge is that of a NACA 0012, while the other is a simulation of a
glaze ice accretion measured in the NACA Lewis Icing Research
Tunnel. The model was instrumented with a dense distribution of
surface pressure taps to provide excellent detail around the ice
shapes and reattachment point. A traversing total pressure probe
was used to document the boundary layer characteristics on the
NACA 0012 section. The ice shape caused a severe lift and drag
penalty, reducing the maximum lift by over 50 percent and causing
a 300 percent increase in drag. Surface pressure distributions
revealed a large lower surface separation in addition to the
expected large upper surface separation. Author



AB86-19908#

CONFORMAL MAPPING AS AN AID IN GRID GENERATION
FOR COMPLEX THREE-DIMENSIONAL CONFIGURATIONS

N. D. HALSEY (Douglas Aircraft Co., Long Beach, CA) AlAA,
Aerospace Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 11
p. Research sponsored by the McDonnell Douglas Independent
Research and Development Program. refs

(AIAA PAPER 86-0497)

Conformal mapping is a very useful, but under-exploited, tool
in the construction of body-fitted finite-difference (or finite-volume)
grids for complex three-dimensional configurations. It has been
used frequently for many two-dimensional problems and, to a lesser
extent, for simple three-dimensional configurations, such as isolated
wings or nacelles and wing/body combinations. This paper
describes applications of conformal mapping in generating grids
about three-dimensional nacelles with and without other aircraft
components in close proximity. In the most complicated case
considered, a grid is generated about an aft-fuselage-mounted
nacelle/pylon configuration. Author

A86-199224#

PRACTICAL APPLICATIONS OF NEW LU-ADI SCHEME FOR
THE THREE-DIMENSIONAL NAVIER-STOKES COMPUTATION
OF TRANSONIC VISCOUS FLOWS

K. FUJII {(National Aerospace Laboratory, Chofu, Japan) and S.
OBAYASHI (Tokyo, University, Japan) AIAA, Aerospace Sciences
Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 12 p. refs

(AIAA PAPER 86-0513) :

The new LU-ADI factorization algorithm for  the
three-dimensional Navier-Stokes computations is developed by
using the diagonally dominant LU factorization. The applications

- arg done for a practical wing shape designed for transonic transport
aircraft. Computations are carried out for several angle-of-attack
cases, including the design point and the buffet limit. The computed
surface pressure distributions agree with the experiment, in spite
of the complicated wing geometry. The C(L)-alpha curve is plotted,
with good agreement with the experiment. The computation for
each case takes only about an hour and a half with the aid of a
supercomputer. The preliminary computation is done for the
wing-body combination, and the result is quite reasonable and
promising. These results indicate the possibility of the
three-dimensional Navier-Stokes code for the flow field simulations
over an entire aircraft configuration. Author

826-19949'# Scientific Research Associates, Inc., Glastonbury,
nn.

A THREE-DIMENSIONAL VISCOUS FLOW ANALYSIS FOR THE
HELICOPTER TIP VORTEX GENERATION PROCESS ABOUT
SQUARE AND ROUND TIPPED BLADES .

S.-J. LIN, R. LEVY, and S. J. SHAMROTH (Scientific Research
Associates, Inc., Glastonbury, CT)  AIAA, Aerospace Sciences
Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 14 p. Previously
announced in STAR as N85-34114. refs

(Contract NAS1-14904)

(AIAA PAPER 86-0560)

The tip vortex flow field occurring in the vicinity of the tip
region of a helicopter rotor blade is a very complicated
three-dimensional, viscous flow phenomenon. The details of the
flow in the tip region can have a major effect in determining the
generated rotor noise and can significantly effect the performance
and dynamic loading of the rotor blade. The three-dimensional
viscous subsonic tip vortex generation processes is investigated
by a numerical procedure which allows spatial forward-marching
integration,  utilizing flow approximations from the
velocity-decomposition approach of Briley and McDonald. The
approach has been applied to compute the laminar and turbulent
tip vortex flows for a constant thickness slab airfoil with a square
tip, a constant thickness slab airfoil with a half round tip and a
NACA 0012 airfoil with a_.half round tip. The basic mechanism of
the tip vortex generation process as well as the prediction of
vortex appearance, strength and secondary flow shown by the
calculations are in qualitative agreement with experimental
results. Author
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AB6-19951#

VORTEX ROLL-UP FOR AN ELLIPTICALLY-LOADED WING AT
MODERATELY LOW REYNOLDS NUMBERS

H. HIGUCHI, J. C. QUADRELLI, and C. FARELL (Minnesota,
University, Minneapolis) AIAA, Aerospace Sciences Meeting, 24th,
Reno, NV, Jan. 6-9, 1986. 11 p. refs

(AIAA PAPER 86-0562)

An experimental investigation of tip-vortex roll-lup was
undertaken at moderately low Reynolds numbers, for an
elliptically-loaded foil with a NACA 66(2)-415 section. Flow
visualizations and laser Doppler velocimetry measurements were
carried out to examine the flow in the vortex core and the tangential
velocity distributions around the core. Separation was observed
on both sides of the foil for Reynolds numbers up to 500,000.
The observed changes in the location of separation and
reattachment with angle of attack and Reynolds number, were
adequately predicted by laminar boundary layer calculations. Axial
and tangential velocity profile measurements were made at
Reynolds numbers up to about 50,000. The vortex core radius
was found to grow with increasing angle of attack, increasing
downstream distance, and decreasing Reynolds number. A
comparison of the experimentally determined velocity distributions
and core sizes, with the predictions of inviscid, laminar, and
turbulent vortex models, is presented. Author

AB6-19964#

A PREDICTIVE TECHNIQUE FOR DETERMINING STORE
MOTION AFTER RELEASE FROM A CARRIER VEHICLE AT
SUPERSONIC SPEEDS

A. J. CULOTTA (Martin Marietta Corp., Orlando, FL) AlAA,
Aerospace Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 13

. refs

(AIAA PAPER 86-0586)

A new technique has been devised for predicting the motion
of a single store released from a supersonic carrier vehicle. The
technique involves the simplified determination of store
aerodynamics and 3-DOF motion in the carrier vehicle's flow field
as modified by expansion fans and shock waves arising from open
bays or surface recesses. Determination of these flow field features
is assisted through flow visualization by means of low cost water
table hydraulic analog. Technique verification was accomplished
using M = 2, 3, and 4 grid survey and captive trajectory wind
tunnel data and is applicable to both internally and conformally
carried stores. Comparisons between computer predictions and
experimental normal force and moment coefficients and pitch angle
during separation show excellent agreement. For internally carried
stores, computational results dramatically illustrate the dependence
of store motion on various factors, such as, the carrier vehicle's
bay pressure, strength of the carrier vehicle’s bow show wave,
initial ejection rates and accelerations and store aerodynamics.
Technique limitations center around the means by which store
aerodynamics are computed in a nonuniform flow field and the
ability to define bay pressure during the separation events. This
later limitation does not exist for conformally carried stores.

Author

A86-19966"#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.

EVALUATION OF AN AERODYNAMIC-LOAD PREDICTION
METHOD ON A STOL FIGHTER CONFIGURATION

J. KATZ (NASA, Ames Research Center, Moffett Field, CA) AIAA,
Aerospace Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 18
p. Previously announced in STAR as N86-10015. refs

(AIAA PAPER 86-0590)

A three-dimensional panel method was used to compute the
aerodynamic loads on a large-scale, powered wind tunnel model.
The size of the computation grid was selected such that turnaround
times, on present computers remained satisfactory. With this
constraint, the STOL aircraft configuration was modeled and the
capabilities and limitations of the prediction method were
investigated. After this study, a similar numerical model was
established for a forward-swept-wing aircraft configuration which
is planned for large-scale, low-speed testing. The resulting
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aerodynamic-load predictions are discussed and will be utilized,
together with the future experimental results, to obtain a broader
validation of this method as well as to reduce the necessary size
of the matrix of the test parameters. Author

AB6-19971*#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.

THE CRITICAL ROLE OF COMPUTATIONAL FLUID DYNAMICS
IN ROTARY-WING AERODYNAMICS

S. S. DAVIS and I.-C. CHANG (NASA, Ames Research Center,
Moffett Field, CA)  AIAA, Aerospace Sciences Meeting, 24th,
Reno, NV, Jan. 6-9, 1986. 25 p. refs

(AIAA PAPER 86-0336)

The field of helicopter rotor aerodynamics is basically the study
of unsteady aerodynamic flows in a rotating and translating
coordinate system. Current trends in this field are briefly reviewed
by examining recent advances in lifting-surface theory, wake
modeling, panel methods, and finite-difference models.' Examples
are used to illustrate selected current methods and some
indications of promising future directions are highlighted. ~ Author

AB6-20124

AIRCRAFT VISCOUS DRAG REDUCTION TECHNOLOGY

A. S. W. THOMAS (Lockheed-Georgia Co. Marietta, GA)
Lockheed Horizons, Oct. 1985, p. 22-32.

An evaluation is made of the performance improvement
prospects that accrue to viscous drag reduction in subsonic aircraft
through laminar flow control (LFC), with attention to the
development status of the requisite technology. Major system types
currently under consideration are aerodynamic section taitoring to
yield sustained natural laminar flow, the use of active skin suction
through small holes to laminarize turbulent boundary layers, skin
cooling by cryogenic liquids such as liquid hydrogen fuel, and
longitudal, triangular section skin surface microgroovings called
'riblets’. Existing aircraft are noted to be amenable to LFC efficiency
improvements through the judicious addition of strakes and winglets
that modify vortex flows shed (respectively) by fuselage afterbodies
and wings. Novel, low turbulence aircraft configurations for future
development are presented. O.C.

A86-20156*#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.

MODELING AERODYNAMIC RESPONSES TO AIRCRAFT
MANEUVERS - A NUMERICAL YALIDATION

J. KATZ and L. B. SCHIFF (NASA, Ames Research Center, Moffett
Field, CA) Journal of Aircraft (ISSN 0021-8669), vol. 23, Jan.
1986, p. 19-25. Previously cited in issue 20, p. 2847, Accession
no. AB4-42335. refs

£A86-20159*# Lockheed-Georgia Co., Marietta.

NUMERICAL SIMULATION OF THE TRANSONIC FLOWFIELD
FOR WING/NACELLE CONFIGURATIONS

E. H. ATTA and J. VADYAK (Lockheed-Georgia Co., Advanced
Flight Sciences Dept., Marietta, GA) Journal of Aircraft (ISSN
0021-8669), vol. 23, Jan. 1986, p. 39-46. Research sponsored by
the Lockheed Independent Research and Development Program.
Previously cited in issue 03, p. 254, Accession no. A85-13964.
refs

(Contract NAS2-11285)

AB6-20164*# Ohio State Univ., Columbus.
AIRFOIL AERODYNAMICS IN ICING CONDITIONS
M. B. BRAGG, G. M. GREGOREK, and J. D. LEE (Ohio State
University, Columbus) Journal of Aircraft (ISSN 0021-8669), vol.
23, Jan. 1986, p. 76-81. NASA-supported research. refs
Methods of analyzing and experimentally measuring the effect
of ice accretion on airfoil sections are presented. Empirical and
analytical methods for predicting airfoil performance degradation
due to ice are discussed. Ice simulation techniques for aerodynamic
testing are presented and compared to data with actual ice
accretions. The results show that simulation techniques to imitate
the effect of ice on airfoil performance work well in most cases.
Comparisons between predicted and measured airfoil performance
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with ice accretions are presented. For rime ice cases, the
predictions compared well with experiments; but for glaze ice, a
need for improved methods are seen. Author

A86-20939
EULER SOLVERS AS AN ANALYSIS TOOL FOR AIRCRAFT
AERODYNAMICS
W. SCHMIDT (Dornier GmbH, Friedrichshafen, West Germany) and
A. JAMESON (Princeton University, NJ) IN: Advances in
computational transonics . Swansea, Wales, Pineridge Press, 1985,
p. 371-404. refs
The present chapter is concerned with numericai techniques
for solving hyperbolic systems of partial differential equations,
taking into account the solution of the Euler equations. It is pointed
out, however, that the presented algorithms have been successfully
applied also to the Navier Stokes equations. The governing set of
differential equations is discussed, giving attention to
time-dependent Euler equations, transformed equations, the finite
volume approach, and relations at discontinuities. Aspects of
numerical discretization are also explored. Central space
approximations are considered along with dissipative terms, time
stepping schemes, boundary conditions, and Kutta conditions for
lifting flows. Other topics studied are related to convergence
acceleration, two-dimensional flows, and three-dimensional flows.
G.R.

AB6-20946" California Univ., Los Angeles.

SHOCK MODELLING IN TRANSONIC AND SUPERSONIC
FLOW

S. OSHER (California, University, Los Angeles) IN: Advances in
computational transonics . Swansea, Wales, Pineridge Press, 1985, -
p. 607-643. refs

(Contract NSF MCS-82-00788; DAAG29-82-K-0090; NAG1-270;
NAG1-273)

Numerical simulation studies of problems in transonic flow are
conducted in connection with the design of aircraft flying near the
speed of sound, while recently there has also been a great deal
of interest in supersonic and hypersonic flow calculations. Three
important models for inviscid compressible gasdynamics are utilized
in the study of these flow problems, taking into account the
transonic small disturbance equation (TSD), the transonic full
potential equation (FP), and the full Euler equations for
compressible gasdynamics (EU). The present paper has the
objective to provide a description of shock capturing methods
recently developed for each model. The design principles behind
the algorithms are also examined, giving attention to consistency,
conservative form, monotone and sharp discrete shocks, and a
bound on the variation, which prevents spurious oscillations.

G.R.

~

AB86-20953" Boeing Military Airplane Development, Seattle,
Wash.

A TRANSONIC RECTANGULAR GRID EMBEDDED PANEL
METHOD

F. T..JOHNSON, J. E. BUSSOLETTI, A. C. WOO (Boeing Military
Airplane Co., Seattle, WA), and D. P. YOUNG (Boeing Computer
Services Co., Tukwila, WA) IN: Advances in computational
transonics . Swansea, Wales, Pineridge Press, 1985, p. 835-874.
refs

(Contract NAS2-9830)

In this chapter, a description is given of a nonstandard method
which has the ultimate goal to provide a routine solution of transonic
flow problems about large, complex configurations. For a number
of reasons, it is difficult to extend standard methods to the solution
of flows about complicated configurations. According to the
particular approach of the considered nonstandard method, in the
process of solving for linear potential flow via panel methods, a
flow everwhere in space is created, taking into account the interior
of the aircraft as well as the external flowfield of interest. Attention
is given to the solution of flow problems without interior boundaries,
the treatment of interior boundaries, and areas of current and
future research. G.R.



A86-21033

THE NUMERICAL SOLUTION OF THE COMPRESSIBLE
VISCOUS FLOW FIELD ABOUT A COMPLETE AIRCRAFT IN
FLIGHT

R. W. MACCORMACK (Washington, University, Seattle) IN:
Computational methods in viscous flows . Swansea, Wales,
Pineridge Press, 1984, p. 225-254. refs

(Contract AF-AFOSR-83-0057)

Estimates made by Chapman (1979) of the number of mesh
points and computer memory required to calculate the viscous
flow field about a complete aircraft at flight Reynolds number are
reviewed, and it is noted that the required computer capability will
become available in the near future. The problems associated
with the fitting of a mesh around an aircraft and the numerical
procedures required for such a flow calculation are examined. It
is argued that the Reynolds-averaged Navier-Stokes equations can
be solved about a complete aircraft at cruise conditions with the
coming computer resources with the same degree of accuracy
and cost as present high Reynolds number calculations for fiow
past relatively simple aerodynamic shapes. V.L.

A86-21345
A SOLUTION TO THE PROBLEM OF FLOW PAST WINGS WITH
ALLOWANCE FOR FLOW SEPARATION ON THE BASIS OF A
SYSTEM OF EULER EQUATIONS [RESHENIE ZADACHI
OBTEKANIIA KRYL’EV S UCHETOM OTRYVA POTOKA NA
OSNOVE SISTEMY URAVNENIIA EILERA]
A. P. SHASHKIN (AN SSSR, Institut Teoreticheskoi i Prikladnoi
Mekhaniki, Novosibirsk, USSR) Akademiia Nauk SSSR, Sibirskoe
Otdelenie, lzvestiia, Seriia Tekhnicheskie Nauki (ISSN 0002-3434),
Oct. 1985, p. 34-40. In Russian. refs

The problem of supersonic flow of a gas past wings is analyzed
with allowance for possible flow separation using complete Euler
equations. A numerical implementation of such a flow is presented
for delta wings with subsonic edges. The results obtained are
verified experimentally. . V.L.

AB6-22057#

TRANSONIC BLADE TO BLADE CALCULATIONS IN AN AXIAL,
RADIAL OR MIXED FLOW CASCADE EQUIPPED WITH
SPLITTER BLADES

F. BERTHEAU (DRET, Paris, France), Y. RIBAUD (ONERA,
Chatillon-sous-Bagneux and Palaiseau, France), and V. MILLOUR
(ONERA, Chatillon-sous-Bagneux, France) ASME, International
Gas Turbine Conferences and Exhibit, 30th, Houston, TX, Mar.
18-21, 1985. 7 p. DRET-supported research. refs

(ASME PAPER 85-GT-86; ONERA, TP NO. 1985-23)

A general computer code for pseudo-unsteady Euler equations
integration in turbomachinery cascades has been developed. A
quasi-three-dimensional flow hypothesis is assumed and only blade
to blade calculation is considered here. Cascades may be axial,
radial or mixed flow type. First the computerized quasi-orthogonal
network is shown. This network takes into account splitters and is
designed to reduce the computation time. Then, the numerical
method is described and the major difficulties of this problem,
which are boundary conditions, leading edge and trailing edge
treatments, are presented. Finally, examples of calculations on
turbines and compressors are given with emphasis on graphic
representation. Author

A86-22115#
PRODUCTION AND DEVELOPMENT OF SECONDARY FLOWS
AND LOSSES WITHIN A THREE DIMENSIONAL TURBINE
STATOR CASCADE
A. YAMAMOTO and R. YANAGI (National Aerospace Laboratory,
Chofu, Japan) ASME, International Gas Turbine Conference and
Exhibit, 30th, Houston, TX, Mar. 18-21, 1985. 9 p. Research
supported by the Ministry of International Trade and Industry.
refs .
(ASME PAPER 85-GT-217)

Using five-hole pitot tubes, detailed flow measurements were
made before, within and after a low-speed three-dimensionat turbine
stator blade row to obtain quantitative information on the
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aerodynamic loss mechanism. Qualitative flow visualization tests
and endwall static pressure measurements were also made. An
analysis of the tests revealed that many vortical flows promote
loss generation. Within a large part of the cascade, a major loss
process could be explained simply as the migration of boundary
layer low energy fluids from surrounding walls (endwalls and blade
surfaces) to the blade suction surface near the trailing edge. On
the other hand, complexity exists after the cascade and in the
vortical flows near the trailing edge. The strong trailing shedding
vortices affect upstream flow fields within the cascade. Detailed
flow surveys within the cascade under the effects of blade tip
leakage flows are also included. Author

A86-22117#

AN ELEVEN PARAMETER AXIAL TURBINE AIRFOIL
GEOMETRY MODEL

L. J. PRITCHARD (Williams International, Walled Lake, Ml) ASME,
International Gas Turbine Conference and Exhibit, 30th, Houston,
TX, Mar. 18-21, 1985. 12 p. refs

(ASME PAPER 85-GT-219)

The mathematical derivation, and FORTRAN code, of a
comprehensive but easy to use geometry mode! for axial flow
turbine nozzles and rotors is presented. To uniquely define an
airfoil on a cylinder the aerodynamicist need only specify the
number of blades, and at each radius of interest: the axial and
tangential chord, throat, uncovered turning, leading and trailing
edge radii, inlet and exit blade angles, and inlet wedge angle.
Default values exist for six of these geometric variables, which
proves useful when starting a design. Both the suction and the
pressure surfaces are described entirely by analytical functions.
Sample airfoils are included that demonstrate the effect of each
parameter upon blade shape. Author

A86-22303#
CALCULATION OF EXTERNAL AND INTERNAL TRANSONIC
FLOW FIELD OF A THREE-DIMENSIONAL SHIELDED
S-SHAPED INLET
H. SHEN, S. LUO, M. JI, Z. XING, X. ZHU et al. Northwestern
Polytechnical University, Journal, vol. 3, Oct. 1985, p. 447-458. in
Chinese, with abstract in English. refs

Internal and external three-dimensional transonic flow fields of
shield s-shaped inlets are calculated, including the forebody, at
different angles of attack and yaw angles. An improved analytical
continuation method is developed to treat the boundary condition
at the solid surface. When the geometry of objects is complex,
the whole computation region is divided into three parts and
different physical coordinate systems are applied to each part.
Data for the interfaces of neighboring parts are transferred using
interpolation formulas, and good convergence and calculational
stability are achieved. Sample computations of two s-shaped inlets
are performed using the present method, and the results are
compared with those obtained by the perturbation method and
with experimental results. The comparison indicates that the
present method is promising. C.D.

AB6-22311#
A VORTEX LATTICE METHOD FOR JET WING PERFORMANCE
WITH NONLINEAR WAKE AND TIP FLOW ’
2. CHEN (Beijing Institute of Aerodynamics, People's Republic of
China) and J. M. WU (Tennessee, University, Tullahoma) Acta
Aeronautica et Astronautica Sinica, vol. 6, Aug. 1985, p. 329-334.
In Chinese, with abstract in English. refs

A three-dimensional nonlinear method for determining the
aerodynamic performance of a jet flap wing has been developed.
The method utilizes a system of bound and free vortices with
vortex lattices to represent the wing, jet wake, and tip vortices.
This method satisfies both kinematic and dynamic conditions, and
takes vortex interaction into consideration. The solutions obtained
include chordwise and spanwise load distributions, from which
sectional and total aerodynamic qwantities are derived. The
jet-wake sheet and the tip vortex shape are determined
simultaneously, taking nonlinear effects into account. The solutions
agree with other analytical results and available data for a jet
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wing with large aspect ratio. The method is applicable to cases
with large jet blowing angles as well. C.D.

AB6-22319#

CALCULATION OF SUPERSONIC FLOWS AROUND A
THREE-DIMENSIONAL WING AND A WAISTED BODY WITH
CHARACTERISTIC METHOD IN STREAM . SURFACE
COORDINATES

B. WANG (Beijing Institute of Aeronautics and Astronautics,
People’s Republic of China) Acta Aeronautica et Astronautica

Sinica, vol. 6, Aug. 1985, p. 393-396. In Chinese, with abstract in

English. refs

- AB6-22692#

SIMULATION OF DIFFUSER DUCT FLOWFIELDS USING A
THREE-DIMENSIONAL EULER/NAVIER-STOKES ALGORITHM
J. VADYAK (Lockheed-Georgia Co., Marietta, GA) AlAA,
Aerospace Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 15
p. Research sponsored by the Lockheed Independent Research
and Development Program. refs

(AIAA PAPER 86-0310)

An analysis is presented for calculating steady (or unsteady)
three-dimensional aircraft diffuser duct (or thrust nozzle) fiowfields.
This algorithm can compute the flowfield in axisymmetric or arbitrary
asymmetric diffuser duct configurations at subsonic, transonic, or
supersonic speeds. The algorithm can solve either the Euler
momentum equations for inviscid flow, the thin-shear-layer
Navier-Stokes equations for viscous flow, or the full Navier-Stokes
equations for viscous flow. The flowfield is determined on a
body-fitted numerically-generated computational grid. A fully-implicit
alternating-direction-implicit algorithm is employed for solution of
the finite-difference equations. Numerical resuits and correlations
with experiment are presented to illustrate application of the
analysis. . Author

A86-22693*#  National Aeronautics and Space Admlmstratlon
Lewis Research Center, Cleveland, Ohio.

VELOCITY AND TEMPERATURE DECAY CHARACTERISTICS
OF INVERTED-PROFILE JETS

U. VON GLAHN, J. GOODYKOONTZ, and C. WASSERBAUER
(NASA, Lewis Research Center, Cleveland, OH) AIAA, Aerospace
Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 31 p. Previously
announced in STAR as N86-14223. refs

(AIAA PAPER 86-0312)

In order to design efficient, lightweight flap systems for future
engine under-the-wing STOL aircraft, the velocity and temperature
decay rate of the jet plume must be increased relative to that for
single-stream nozzles in order to provide local flap loads and
structural temperatures within acceptable limits. The jet plume
decay rate of dual flow engines can be increased by resorting to
inverted-profile velocity and temperature nozzle concepts. The peak
axial decay characteristics of model-scale, two-stream
inverted-profile nozzle flows are empirically correlated. Also
discussed are the radial and spreading characteristics of
inverted-profile nozzle flows. Author

AB6-22701#

NUMERICAL ISSUES IN COMPUTING INVISCID SUPERSONIC
FLOW OVER CONICAL DELTA WINGS .

S. R. CHAKRAVARTHY and D. K. OTA (Rockwell International
Science Center, Thousand Oaks, CA) AIAA, Aerospace Sciences
Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 20 p. refs

(AIAA PAPER 86-0440)

For a thin elliptic cone with half angles 20 degrees and 1.5
degrees, recent numerical results obtained with various methods
based on central difference approximations show a distinct
difference between solutions obtained on ’fine’ and coarse’ grids.
The study reported in this paper began by using methods based
on state-of-the-art high-resolution upwind-biased Total Variation
Diminishing (TVD) formulations to study the same problem. These
techniques resulted in consistent solutions on 'fing’, 'coarse’, and
‘very coarse’ grids. A systematic study of the differences between
methods based on central and upwind discretizations was then
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initiated to see if they contributed to the distinct types of solutions
obtained with them. After an extensive study, a surprising

" conclusion emerged: the anomalous behavior of the solutions

obtained using central difference approximations need not be due
to any fundamentat ditterence between these and upwind schemes,
but can be purely a result of using spatially varying time steps. In.
fact, it is shown in this paper, that such solutions can be obtained
with upwind-biased approximations also by using spatially varying
time steps. Author

AB86-22702#

INFLUENCE OF WING TIP CONFIGURATION ON LATERAL
BLOWING EFFICIENCY

D. TAVELLA, C. S. LEE, and N. J. WOOD (Stanford University,
CA) AlAA, Aerospace Sciences Meeting, 24th, Reno, NV, Jan.
6-9, 1986. 5 p. refs

(AIAA PAPER B6-0475)

An experimental investigation of the effect of slot position and
orientation on the aerodynamic characteristics of the lateral wing
tip blowing concept was conducted. It was found that displacing
the slot closer to the upper surface of the wing enhances the lift
augmentation. The same happens when the slot is slanted
downward. The first effect is primarily viscous, white the second
appears to have also an inviscid character. Both effects manifest
themselves as distributed increments of lift along the wing span,
above the lift augmentation that would be produced by a
symmetrically located slot. It is concluded that the offset slot affects
the wing. aerodynamics through changes in the jet extension into
the free stream, rather than through suction forces due to
differential entrainment by the two sides of the jet. The effect of
jet slant is in qualitative agreement with theoretical predictions.

Author

A86-22704*# informatics General Corp., Palo Alto, Calif.
NUMERICAL SIMULATION OF TRANSONIC SEPARATED
FLOWS OVER LOW-ASPECT RATIO WINGS

U. KAYNAK (Informatics General Corp., Palo Alto, CA), T. L.
HOLST, R. L. SORENSON (NASA, Ames Research Center, Moffett
Field, CA), and B. J. CANTWELL (Stanford University, CA) AIAA,
Aerospace Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 15
p. refs

(Contract NCA2-OR-745-309)

(AIAA PAPER 86-0508)

Transonic flow fields about a low-aspect-ratio advanced
technology wing have been computed using a viscous/inviscid
zonal approach. The flow field near the wing where viscous effects
are important was solved using the ’Reynolds-Averaged
Navier-Stokes Equations’ in 'thin-layer’ form. The Euler equations
were used to determine the fiow field in regions away from the
wing where viscous effects are insignificant. A zonal grid using an
H-H topology was generated around the wing by first solving a
set of Poisson's equations for the global grid. This grid was then
subdivided into separate zones of viscous or inviscid flow as
suggested by the flow physics. A series of flow cases were
computed and compared with corresponding sets of experimental
data. All cases showed good agreement with experiment in terms
of the pressure field. Also, a good correlation between computed
separated surface flow and experimental oil flow was obtained.

Author

N86-16191#
(Australia).
A FORTRAN PROGRAM FOR THE DETERMINATION OF
UNSTEADY AIRFORCES ON GENERAL COMBINATIONS OF
INTERFERING LIFTING SURFACES OSCILLATING IN
SUBSONIC FLOW
W. WALDMAN 1985 92 p refs
(ARL-STRUCT-R-412; AR-003-987) Avail: NTIS HC A0O5/MF
AO1

The aeroelastic stability of an aircraft is an important
consideration in the overall process of determining its airworthiness.
When external bodies or stores are added to the wing of an
aircraft, the dynamic characteristics of the aircraft will be changed.

Aeronautical Research Labs.,, Melbourne



Due to the inertial, elastic and aerodynamic coupling between the
wing and its stores the flutter speed of the aircraft may be adversely
affected. The aerodynamic coupling may be particularly important
if the stores have aerodynamic surfaces, such as fins, that can
generate large oscillatory aerodynamic forces. There are a number
of computer programs which predict unsteady aerodynamic forces
acting on oscillating lifting surfaces. These programs, which are
based on the doublet lattice method of Albano and Rodden were
optimized for simple interfering wing-tail-fin and contro! surface
cases. They are not applicable to general combinations of
interfering lifting surfaces. Thus a requirement exists for a computer
program that can calculate unsteady aerodynamic forces for
general configurations of interfering lifting surfaces, including a
capability for dealing with store aerodynamics. Since the doublet
lattice method is readily applicable to interfering and nonplanar
lifting surfaces, it is used as the basis of a program capable of
dealing with general configurations. The doublet lattice method is
versatile and there are essentially ,no restrictions on the
configurations that can be handled as long as an appropriate
idealization can be developed. G.L.C.

N86-16193*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

AERODYNAMIC CHARACTERISTICS OF A HIGH-WING
TRANSPORT CONFIGURATION WITH A OVER-THE-WING
NACELLE-PYLON ARRANGEMENT

W. P. HENDERSON and W. K. ABEYOUNIS Dec. 1985 93 p
refs

(NASA-TP-2497; L-15959; NAS 1.60:2497) Avail: NTIS HC
AO5/MF AO1 CSCL 01A }

An investigation has been conducted in the Langley 16-Foot
Transonic Tunnel to determine the effects on the aerodynamic
characteristics of a high-wing transport configuration of installing
an over-the-wing nacelle-pylon arrangement. The tests are
conducted at Mach numbers from 0.70 to 0.82 and at angles of
attack from -2 deg to 4 deg. The configurational variables under
study include symmetrical and contoured nacelles and pylons, pylon
size, and wing leading-edge extensions. The symmetrical nacelles
and pylons reduce the lift coefficient, increase the drag coefficient,
and cause a nose-up pitching-moment coefficient. The contoured
nacelles significantly reduce the interference drag, though it is still
excessive. Increasing the pylon size reduces the drag, whereas
adding wing leading-edge extension does not affect the
aerodynamic characteristics significantly. Author

N86-16194"#  National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
VALIDATION OF VISCOUS AND INVISCID COMPUTATIONAL
METHODS FOR TURBOMACHINERY COMPONENTS
L. A. POVINELLI 1986 19 p refs Proposed for presentation
at the 31st International Gas Turbine Conference, Dusseldorf, West
Germany; sponsored by ASME
(NASA-TM-87193; E-2765; NAS 1.15:87193) Avail: NTIS HC
A02/MF AO1 CSCL 01A

An assessment of several three-dimensional computer codes
used at the NASA Lewis Research Center is presented. Four flow
situations are examined, for which both experimental data and
computational results are available. The four flows form a basis
for the evaluation of the computational procedures. It is concluded
that transonic rotor flow at peak efficiency conditions may be
calculated with a reasonable degree of accuracy, whereas,
off-design conditions are not accurately determined. Duct flows
and turbine cascade flows may also be computed with reasonable
accuracy whereas radial inflow turbine flow remains a challenging
problem. Author
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N86-16195*#  National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.
A NUMERICAL SIMULATION OF THE INVISCID FLOW
THROUGH A COUNTER-ROTATING PROPELLER
M. L. CELESTINA (Sverdrup Technology, Inc., Cleveland, Ohio),
R. A. MULAC (Sverdrup Technology, Inc., Cleveland, Ohio), and
J. H. ADAMCZYK 1986 23 p refs Proposed for presentation
at the 31st Internationa! Gas Turbine Conference, Dusseldorf, West
Germany, 8-12 Jun. 1986; sponsored by ASME
(NASA-TM-87200; E-2855; NAS 1.15:87200) Avail: NTIS HC
A02/MF A0t CSCL 01A

The results of a numerical simulation of the time-averaged
inviscid flow field through the blade rows of a multiblade row
turboprop configuration are presented. The governing equations
are outlined along with a discussion of the solution procedure
and coding strategy. Numerical results obtained from a simulation
of the flow field through a modern high-speed turboprop will be
shown. Author

NB86-16196*#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
FLOW FIELD SURVEY NEAR THE ROTATIONAL PLANE OF
AN ADVANCED DESIGN PROPELLER ON A JETSTAR
AIRPLANE
K. R. WALSH 1985 29p refs
(NASA-TM-86037; H-1226; NAS 1.15:86037) Avail: NTIS HC
AO3/MF A01 CSCL O1A

An investigation was conducted to obtain upper fuselage surface
static pressures and boundary layer velocity profiles below the
centerline of an advanced design propeller. This investigation
documents the upper fuselage velocity flow field in support of the
in-flight acoustic tests conducted on a JetStar airplane. Initial results
of the boundary layer survey show evidence of an unusual flow
disturbance, which is attributed to the two windshield wiper
assemblies on the aircraft. The assemblies were removed,
eliminating the disturbances from the flow field. This report presents
boundary layer velocity profiles at altitudes of 6096 and 9144 m
(20,000 and 30,000 ft) and Mach numbers from 0.6 to 0.8, and it
investigated the effects of windshield wiper assemblies on these
profiles. Because of the unconventional velocity profiles that were
obtained with the assemblies mounted, classical boundary layer
parameters, such as momentum and displacement thicknesses,
are not presented. The effects of flight test variables (Mach number
and angles of attack and sideslip) and an advanced design propeller
on boundary layer profiles - with the wiper assemblies mounted
and removed - are presented. Author

N86-16197"#  National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.

MACH NUMBER AND FLOW-FIELD CALIBRATION AT THE
ADVANCED DESIGN PROPELLER LOCATION ON THE
JETSTAR AIRPLANE

L. D. WEBB Dec. 1985 21 p refs

(NASA-TM-84923; H-1222; NAS 1.15:84923) Avail: NTIS HC
A02/MF AO1 CSCL 01A ’

Advanced design propellers on a JetStar aircraft were tested
at NASA Ames Research Center’s Dryden Flight Research Facility.
A calibration of the flow field at the test location to obtain local
Mach number and flow direction was performed. A pitot-static probe
and flow direction vane installation was installed and tested at
Mach 0.3 to 0.8 and altitudes from 3000 m (10,000 ft) to 9100 m
(30,000 ft). Local Mach number and flow direction relationships
were obtained and related to their noseboom counterparts. Effects
of varying angles of sideslip to + or - 3 deg. were investigated.

Author
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N86-16199"#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
PRESSURE DISTRIBUTIONS FROM HIGH REYNOLDS NUMBER
TESTS OF A BOEING BAC 1 AIRFOIL IN THE LANGLEY
0.3-METER TRANSONIC CRYOGENIC TUNNEL
W. G. JOHNSON, JR. and A. S. HILL Dec. 1985 271 p refs
(NASA-TM-87600; L-16010; NAS 1.15:87600) Avail: NTIS HC
A12/MF AO1 CSCL 01A

A wind-tunnel investigation designed to test a Boeing
advanced-technology airfoil from low to flight-equivalent Reynolds
numbers has been completed in the Langley 0.3-Meter Transonic
Cryogenic Tunnel. This investigation represents the first in a series
of NASA/U.S. industry two-dimensional airfoil studies to be
completed in the Advanced Technology Airfoil Test program. Test
temperature was varied from ambient to about 100 K at pressures
ranging from about 1.2 to 6.0 atm. Mach number was varied from
about 0.40 to 0.80. These variables provided a Reynolds number
(based on airfoil chord) range from 4.4 X 10 to the 6th power to
50.0 X 10 to the 6th power. All the test objectives were met. The
pressure data are presented without analysis in plotted and
tabulated formats for use in conjunction with the aerodynamic
coefficient data published as NASA TM-81922, At the time of the
test, these pressure data were considered proprietary and have
only recently been made available by Boeing for general release.
Data are included which demonstrate the effects of fixed transition.
Also included are remarks on the model design, the model structural
integrity, and the overall test experience. Author

N86-16200# Sandia National Labs., Albuguerque, N. Mex.
SIX DEGREE OF FREEDOM SIMULATION OF FLUID PAYLOAD
PROJECTILES USING NUMERICALLY COMPUTED FLUID
MOMENTS
H. R. VAUGHN, W. P. WOLF, and W. L. OBERKAMPF  Jul.
1985 102 p
(Contract DE-AC04-76DP-00789)
(DE85-017183; SAND-85-1166) Avail: NTIS HC A06/MF AO1

A flight trajectory simulation method has been developed for
calculating a six degree of freedom motion of fluid filled projectiles.
Numerically calculated internal fluid moments and experimentally
known aerodynamic forces and moments are coupled to the
projectile motion. Comparisons of predicted results with flight test
data of an M483 155mm artillery projectile with a highly viscous
payload confirm the accuracy of the simulation. This simutation
clearly shows that the flight instability is due to the growth of the
nutation component of angular motion caused by the viscous
effects of the fluid payload. This simulation procedure, when used
in conjunction with the previously developed method for calculating
internal fluid moments, allows the designer to examine the effects
of various liquid payloads and container geometries on the dynamic
behavior of flight vehicles. DOE

N86-16202# National Aerospace Lab., Amsterdam (Netherlands).
Informatics Div.
IMPLICIT  FINITE-DIFFERENCE METHODS FOR THE
CALCULATION OF UNSTEADY TRANSONIC POTENTIAL FLOW
AROUND TWO-DIMENSIONAL AIRFOILS: A DISCUSSION
J. VANDERVOOREN and H. SCHIPPERS 23 Sep. 1985 33 p
refs Submitted for publication
(NLR-MP-83063-U; B8566372) Avail: NTIS HC A03/MF AO1
Mathematical modeling of unsteady transonic flow is discussed.
Starting from the Euler equations, potential theory is derived and
applied to the flow about a 2D airfoil. Motions considered include
rigid body motions and deformations of the airfoil. The full-potential
equation is formulated on curvilinear coordinates maintaining strong
conservation form. Boundary conditions on the airfoil, wake
conditions and radiation type far-field conditions are assessed. A
numerical method based on time-linearization of the differential
equation up to second order accuracy is presented. The resulting
equation can be integrated numerically by an implicit locally
one-dimensional split method. Approximation of spatial derivatives
by fully conservative finite difference schemes employing mass-flux
splitting for the capture of shocks is treated. Results for the steady
flow about an airfoil illustrate that an Engquist-Osher type scheme
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at the sonic line is a prerequisite to rigorously suppress nonphysicat
expansion shocks. Author (ESA)

N86-16203# - Technische Hogeschool, Delft (Netherlands). Dept.
of Aerospace Engineering.

AN EXPERIMENTAL INVESTIGATION OF THE ENTRAINMENT
INTO A LEADING-EDGE VORTEX

N. G. VERHAAGEN and L. VANDERSNOEK 1984 60 p refs

(VTH-LR-332) Avail: NTIS HC A04/MF AO1

The theoretical distribution of the velocity inside the rotational
core of a leading-edge is derived using Stewartson and Hall’s
(1963) outer solution for the rotational core. From it the entrainment
into and the circulation around the rotational core is derived. The
theoretical results are compared with results from measurements
on the leading-edge vortex of a sharp-edged unit aspect ratio
delta wing. The measurements were performed for an angie of
attack of 20 deg at 45 m/sec, corresponding to a Reynolds number
of 2.5 million, based on centerline chord. A relation for the
entrainment factor found in the literature is shown to be incorrect.

Author (ESA)

N86-16204# National Aerospace Lab., Amsterdam (Netherlands).
Fluid Dynamics Div.
APPLICATION OF TIME-LINEARIZED METHODS OF
OSCILLATING WINGS IN TRANSONIC FLOW AND FLUTTER
M. H. L. HOUNJET and J. J. MEIJER 15 Aug. 1984 21 p
refs Presented at AGARD Specialists Meeting on Unsteady
Aerodynamics and Aeroelastic Applications, Toulouse, France, 2-7
Sep. 1984 Sponsored by Royal Netherlands Air Force, The
Hague
(NLR-MP-84077-U; B8569322) Avail: NTIS HC A02/MF AO1
Unsteady aerodynamic loads in the transonic domain were
obtained with time-linearized methods in which a so-called field
panel method which accounts for a proper radiation of signals
towards infinity is embedded. The methods are used to predict
the unsteady loads and first harmonic pressure distributions on
an airfoil and a transport type wing. Results are correlated with
data of unsteady experiments and of other calculation methods.
Transonic flutter applications to a fighter-type configuration are
described. Author (ESA)

N86-16205# Technische Hogeschool, Delft (Netherlands). Dept.
of Mathematics and Informatics.
CALCULATIONS OF TRANSONIC FLOWS AROUND SINGLE
AND MULTIELEMENT AIRFOILS ON A SMALL COMPUTER
Z. NOWAK 1984 32 p refs Sponsored by Netherlands
Organization for the Advancement of Pure Research
(REPT-84-48) Avail: NTIS HC A03/MF AO1

A method based on finite volume discretization of the full
potential equation with artificial compressibility for calculating
transonic flows around single and multielement airfoils is presented.
The velocity potential is calculated on a succession of grids by
the line-Newton method. For multielement airfoils, the channels

- between the component parts are treated with the line-Newton

relaxation or underrelaxation procedure. The method is quite
efficient for relatively coarse grids (size 21 x 64 or 17 x 64). For
finer grids convergence could be improved by multigrid methods.
A method for generating nearly orthogonal grids in
double-connected regions using simple semianalytic formulas is
given. The grids are strictly orthogonal at the inner boundary.
Author (ESA)



N86-16206# European Space Agency, Paris (France).
INVESTIGATION OF THE AERODYNAMIC FORCES ON BLUFF
BODIES AT HIGH REYNOLDS NUMBERS Final Report
G. SCHEWE Jun. 1985 37 p refs Transl. into ENGLISH of
“Untersuch. der aerodynamischen Kraeft, die auf stumpfe Profile
bei grossen Reynolds-Zahlen Wirken” Report DFVLR-Mitt-84-19
Goettingen, West Germany, 1984  Original report in GERMAN
previously announced as ESA-94556
(ESA-TT-914; DFVLR-MITT-84-19) Avail: NTIS HC A03/MF
A01; original German version available from DFVLR, Cologne DM
13

Steady and unsteady forces acting on a circular cylinder, a
square-section cylinder and an H-profile (Tacoma Bridge) were
investigated in a pressurized wind tunnel (very high Reynolds
numbers). The forces were measured by a piezo-multicomponent
balance, which features a large dynamic range, low interference
and a high natural frequency. The Reynolds number (Re) range
between 20,000 and 7 million is investigated with the same circular
cylinder and balance by merely varying flow velocity and air density.
In the critical Reynolds number range, bistable asymmetric flow
states which can be controlled by a very small perturbation are
observed. The investigation of the square section reveals no strong
Reynolds number effects in the range Re between 100,000 and 4
million. The Tacoma profile is shown to be aeroelastically unstable
in torsion mode. Author (ESA)

N86-17271# National Aerospace Lab., Tokyo (Japan).
NUMERICAL SIMULATION OF THE LEADING-EDGE
SEPARATION VORTEX OVER DELTA WING
K. FUJH /n its Proceedings of the 2nd NAL Symposium on
Aircraft Computational Aerodynamics p 27-34 1984 refs In
JAPANESE; ENGLISH summary
Avail: NTIS HC A14/MF AO1

A thin-layer Navier-Stokes code capable of predicting steady
state viscous flows is applied to complicated three-dimensional
flow fields. The code is written in a generalized coordinate system,
and a recently developed grid generation procedure is used for
the flow-field discretization. Application is made to the vortical
flow over a delta wing at high angle of attack, and the computed
results are compared with experimental results. The resuits indicate
that the present method can capture the physical phenomenon
well. It is served that a leading-edge separation vortex is formed
over the wing, as is a secondary separation vortex near the leading
edge. The flow field behind the trailing edge is also well
described. Author

N86-17273# National Aerospace Lab., Tokyo (Japan).
NUMERICAL SIMULATION OF UNSTEADY FLOW AROUND AN
AIRFOIL BY FINITE DIFFERENCE SOLUTION OF
NAVIER-STOKES EQUATIONS
S. OGAWA and T. ISHIGURO /n its Proceedings of the 2nd
NAL Symposium on Aircraft Computational Aerodynamics p 43-52
1984 refs In JAPANESE; ENGLISH summary
Avail: NTIS HC A14/MF AO1

A numerical procedure for solving the flow field generated by
a moving body is presented based on a finite difference solution
of Navier-Stokes equations. A conservation-law form of the
equations in a general time-varying coordinate system is derived
from the Cartesian expression by applying the concept of Lie
derivatives. Specifically, a moving coordinate expression of the
streamfunction-vorticity formulation is derived, and is used for the
analysis of the dynamic-stall phenomenon of an oscillating airfoil
in incompressible flow. A computation example is given for an
NACA 0012 airfoil oscillating in pitch at an amplitude of 10 deg
about a mean angle of attack of 15 deg with a reduced frequency
of 0.4 pi and a Reynolds number of 20,000 based on the chord
length and the uniform advance speed of the airfoil. Author
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N86-17278# Metropolitan Coll. of Technology, Tokyo (Japan).
TRANSONIC INTERNAL FLOW ABOUT AN AIRFOIL
OSCILLATING IN PITCH: . COMPARISONS BETWEEN
COMPUTATION AND EXPERIMENT
T. SHIRATORI and Y. TANIDA (Tokyo Univ., Japan) /n National
Aerospace Lab. Proceedings of the 2nd NAL Symposium on
Aircraft Computational Aerodynamics p 85-90 1984 refs In
JAPANESE; ENGLISH summary
Avail: NTIS HC A14/MF AO1

As a preliminary investigation into the relationship between the
transonic flutter characteristics and the shock behavior of a
transonic cascade, a numerical analysis using a finite-difference
method was carried out for a cascade oscillating in pitch about
its midchord anti-phase with each other and a zero stagger angle,
based on an assumption of inviscid flow. The computational method
was examined by comparisons of computational results with
experimental results of the shock wave periodic movements due
to oscillation of the cascade, unsteady surface pressure and
aerodynamic instability. Although quantitative differences in both
results exists, which were caused by the presence of
shock-boundary interaction in real phenomenon, the present
computation was useful in the investigation of qualitative aspects
of the shock wave behavior, aerodynamic instability and the
relations between them. in such computation, it is necessary to
make the computational mesh size small in comparison to the
displacement of the shock wave. Author

N86-17285# National Aerospace Lab., Tokyo (Japan).
INVESTIGATIONS ON EFFICIENT NUMERICAL METHOD FOR
SUBSONIC LIFTING SURFACES
S. ANDO /n its Proceedings of the 2nd NAL Symposium on
Aircraft Computational Aerodynamics p 149-162 1984 refs
In JAPANESE; ENGLISH summary
Avail: NTIS HC A14/MF AO1

This is an intermediate summary report on the numerical
investigation of subsonic unsteady lifting surface. This work
describes simple planar cases. Most of the results thus obtained
would be fundamentally useful even for more complicated
problems, such as non-planar wings or wings with finite thickness.
The results are divided into the following three main parts: (1)
introduction of error-index parameters E, and development of an
adaptive numerical method for lifting surfaces. (2) Improvement of
numerical calculation of the subsonic kernel function. (3)
Development of new, accurate, fast-converging numerical methods
for lifting surfaces. For two-dimensional airfoils a DLM-C method
has been developed. For finite span wings a finite aerodynamic
element method (DSM-CLS) and two pressure mode methods
(NAM, NAS) have been developed. Author

NB86-17289# Kyoto Inst. of Tech. (Japan).
NUMERICAL ANALYSIS FOR STEADY TRANSONIC FLOWS
PAST AN AIRFOIL USING AF SCHEME
N. SATOFUKA and H. NISHIDA /n National Aerospace Lab.
Proceedings of the 2nd NAL Symposium on Aircraft Computational
Aerodynamics p 193-200 1984 refs In JAPANESE; ENGLISH
summary
Avail: NTIS HC A14/MF AO1

An approximate factorization scheme has been developed for
analyzing transonic flows past an airfoil. In this scheme, upwind
differencing is used for introducing artificial viscosity in the
supersoni¢ region and central differencing is used in the subsonic
region. The resulting simple two- and three-banded matrices are
solved by the relaxation procedure. This scheme is fully implicit,
and in principle can be combined with the solution adaptive method.
In both sub- and super-critical cases, the computed surface
pressure distributions for an NACA0012 airfoil are in good
agreement with those obtained by other methods. Author
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N86-17290# Kyoto Inst. of Tech. (Japan).

NUMERICAL SOLUTION OF VISCOUS COMPRESSIBLE FLOWS
PAST AN AIRFOIL USING UNCONDITIONALLY STABLE
EXPLICIT METHOD

N. SATOFUKA and Y. NISHIDA  /n National Aerospace Lab.
Proceedings of the 2nd NAL Symposium on Aircraft Computational
Aerodynamics p 201-212 1984 refs In JAPANESE; ENGLISH
summary

Avail: NTIS HC A14/MF AO1 .

An unconditionally stable explicit method has been applied to
compute compressible laminar flows past an NACA0012 airfoil.
The method is based on a combination of central differencing for
spatial derivatives with a rational Runge-Kutta time integration
scheme. Both transonic (M = 0.8) and supersonic (M = 2.0)
flow cases have been calculated for various Reynolds numbers.
Physically plausible results are obtained for each case within
practically feasible CPU time. Author

N86-17291#  Nihon Univ.,, Tokyo (Japan). College of Science
and Technology.
NUMERICAL ANALYSIS ABOUT FLOW OVER AN AEROFOIL
WITH A LARGE ANGLE OF ATTACK
K. ONO /n National Aerospace Lab. Proceedings of the 2nd
NAL Symposium on Aircraft Computational Aerodynamics p
213-220 1984 refs In JAPANESE; ENGLISH summary
Avail: NTIS HC A14/MF AO1

The results of numerical computations on the dynamic stall
process of a two dimensional NACA0012 airfoil oscillating in pitch
between 0 deg and 20 deg incidence angles are summarized.
The uniform flow Mach number is set to 0.3. The Beam-Warming
finite difference algorithm is applied to solve the time-averaged
compressible  Navier-Stokes, the laminar  compressible
Navier-Stokes and the Euler equations. The grid system is
constructed based on a body-fitted curvilinear coordinate system
for efficient unsteady flow computations. The computational results
are compared with the experimental data. The process of the
formation of the leading edge separation bubble, its convection
along the airfoil surface and its shedding into the wake is fairly
well simulated. But the abrupt drop of the lift coefficient is not
detected in the computations. Judging from the pressure coefficient
distribution, the Euler equations results give the best agreement
with the experiment. It suggests that the effective local Reynolds
number in the turbulent calculation is smaller than that in the
actual flow field. A more precise estimation of the turbulence
viscosity, the artificial one and the truncation error is necessary.

Author

NB86-17292#
Engineering.
NUMERICAL ANALYSIS OF TRANSONIC FLOW AROUND
TWO-DIMENSIONAL AIRFOIL BY SOLVING NAVIER-STOKES
EQUATIONS

Y. Y. WANG and T. FUJWARA  /n National Aerospace Lab.
Proceedings of the 2nd NAL Symposium on Aircraft Computational
Aerodynamics p 221-228 1984 refs In JAPANESE; ENGLISH
. summary '

Avail: NTIS HC A14/MF A0t

An eftective finite-difference scheme for solving full

compressible Navier-Stokes equations was initiated by Beam and
Warming. The purpose of this paper is to develop that technique
and apply it to the calculation of a typicat subsonic or transonic,
inviscid or viscous steady flow. First, the strong conservation-law
form of the Navier-Stokes equations is written in Cartesian
coordinates, and then transformed into a general grid system.
Following the Beam-Warming difference scheme, the parameter
combination delta=1/2 and theta=1 is generally adopted. After
introducing spatial factorization, second-order dissipative terms are
added to the left-hand side, while fourth-order terms are added to
the right-hand side; the fourth-order smoothing terms are changed
to second-order terms at points adjacent to the boundaries. The
numerical computations were carried out only for a typical NACA
0012 airfoil. The calculations start from uniform free-stream
variables throughout the flow field. The boundary conditions in

Nagoya Univ. (Japan). Dept. of Aeronautical
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the far field are free-stream. The following four cases are calculated:
(1) M sub infinity = 0.63 and alpha=0, causing an entirely subsonic
flow, (2) M sub infinity = 0.63 and alpha=2 degrees, the highest
velocity of upper surface being close to sonic; (3) M sub infinity
= 0.75 and alpha=0, when supersonic regions appear but there
are no shock waves, and (4) M sub infinity = 0.75 and alpha=2
degrees, generating a shock wave over the upper flow field.
Author

N86-17293# National Aerospace Lab., Tokyo (Japan).
ANALYSIS OF HIGH REYNOLDS NUMBER TRANSONIC FLOW
AROUND AN AIRFOIL
N. KAWA! and N. HIROSE /n National Aerospace Lab.
Proceedings of the 2nd NAL Symposium on Aircraft Computational
Aerodynamics p 229-234 1984 refs In JAPANESE; ENGLISH
summary
Avail: NTIS HC A14/MF A01

High Reynolds number transonic flow around an airfoil is
numerically analyzed. The implicit approximate factorization scheme
is used for the Navier-Stokes equations with an algebraic eddy
viscosity model of the turbulent boundary layer. The boundary
conditions on the airfoil and along the wake cut are implicitly
handled. Computed results of short bubble and shock-induced
separation are demonstrated. Inviscid transonic flow around and
airfoil is also numerically analyzed. The diagonal form of the implicit
approximate factorization scheme is used for computational
efficiency. Some of the resuits are compared with those of potential
flow calculations. ) Author

N86-17294# National Aerospace Lab., Tokyo (Japan).
VALIDATION AND COMPARISON WITH EXPERIMENT OF A
HIGH REYNOLDS NUMBER TRANSONIC FLOW AIRFOIL
ANALYSIS CODE NSFOIL
N. HIROSE, N. KAWAI, K. OGUCHI, and T. KODERA /n its
Proceedings of the 2nd NAL Symposium on Aircraft Computational
Aerodynamics p 235-244 1984 refs In JAPANESE; ENGLISH
summary .
Avail: NTIS HC A14/MF A01

Results of the two-dimensional Navier-Stokes code, NSFOIL,
are compared with wnd tunnel data. Pressure distributions for
various airfoil geometries are evaluated with special emphasis given
to the NACA 0012 airfoil. Reynolds number values from 1.0 to
2.0 to the 7th power and Mach numbers from 0.7 to 2.0 are
considered. M.G.

NB86-17295# Mitsubishi Heavy-Industries Ltd., Tokyo (Japan).
THE COMPARISON OF THE TRANSONIC AIRFOIL
CALCULATION BY NSFOIL WITH THE WIND TUNNEL TEST
DATA AT HIGH REYNOLDS NUMBER
J. MIYAKAWA and N. HIROSE (National Aerospace Lab., Tokyo,
Japan) /n National- Aerospace Lab. Proceedings of the 2nd
NAL Symposium on Aircraft Computational Aerodynamics p
245-254 1984 refs In JAPANESE; ENGLISH summary
Avail: NTIS HC A14/MF AO1

Over the past decade, the progress in computational
aerodynamics has been so tremendous that it can be said that
designers in aircraft industries have obtained a tool for
aerodynamics analysis other than wind tunnel test, which had been
their only tool since the invention of the aircraft. The new
technology has become an even more efficient design tool with
the development of computer aided design systems for interactive
processing. All of the practical aerodynamics codes, however, are
inviscid or boundary-layer-corrected programs which are accurate
enough for analyzing attached flows but not for separated flows.
Severe design trade off for recent high performance aircraft has
necessitated accurate numerical -analysis of viscous separated
flows. The high Reynolds number transonic airfoil analysis code
NSFOIL, is expected to be a good candidate for this difficult task.
This paper presents the NSFOIL computation of the transonic
flow past a supercritical airfoil, along with a comparison with the
experiment to show the effectiveness of the new code. Author



N86-17300# Nihon Univ., Tokyo (Japan).
THE ANALYSIS OF PRACTICAL TRANSONIC SWEPT WINGS
WITH AND WITHOUT BOUNDARY LAYER EFFECTS
K. KOMATSU, E. IIDA, R. KAWAMURA, N. HIROSE (National
Aerospace Lab., Tokyo, Japan), and K. MATSUNO (National
Aerospace Lab., Tokyo, Japan) /7 National Aerospace Lab.
Proceedings of the 2nd NAL Symposium on Aircraft Computational
Aerodynamics p 305-312 1984 refs In JAPANESE; ENGLISH
summary
Avail: NTIS HC A14/MF AO1

A comparison of the result of numerical analysis with
experimental data is made for the ONERA M-6 and the practical
transonic wing model 720211, The Jameson-Caughey’s transonic
wing programs FLO22 and FLO27 are used. The wing aerodynamic
characteristics with viscous effect are evaluated by taking into
account the boundary layer friction drag. This drag is calculated
by using a three-dimensional compressible boundary layer program
for wings, BLAY. Finally, a viscous-inviscid interaction procedure
for FLO27-BLAY is proposed, and a preliminary result is
presented. Author

N86-17305 Engineering Sciences Data Unit, London (England).

ESTIMATION OF DRAG DUE TO INOPERATIVE TURBO-JET'

AND TURBO-FAN ENGINES USING DATA ITEM NOS. 81009
AND 84004
Jul. 1984 12 p Submitted for publication
(ESDU-84005; ISBN-0-85679-467-8; ISSN-0141-4054)  Avail:
ESDU

ESDU 84005 illustrates how data on windmilling drag and airflow
and on spillage drag are used to predict the drag due to the
inoperative engine. The data are respectively taken from ESDU
81009 and ESDU 84004, but other sources could be used. Where
ESDU data are used the method is particular suited to cases
where the particular engine, or intake, data are not available.

Author

N86-17307 Royal Aircraft Establishment, Farnborough
(England).
STUDIES OF THE FLOW FIELD NEAR A NACA 4412 AEROFOIL
AT NEARLY MAXIMUM LIFT
R. C. HASTINGS and B. R. WILLIAMS 20 Dec. 1984 35 p
refs
(RAE-TM-AERO-2026; BR96009) Avail: NTIS HC A03/MF AO1
Measurements at Mach number 0.18 and chord-based Reynolds
number 4.2 million on a.constant-chord model having a NACA
4412 airfoil are compared with the results of flow field calculations.
The measurements include static pressure distributions on the wing
surface and on the wind tunnel walls above and below the mid-span
section of the wing. The development of the upper surface boundary
layer through separation (at 20% chord ahead of the trailing-edge)
and on into the wake, was studied using laser anemometry. The
flow field calculations are of the semi-inverse kind in which an
inverse momentum-integral treatment of the shear flow, used to
avoid difficulties at separation, is coupled to a direct solution of
the inviscid flow problem. Results reveal the importance of shear
flow in altering the disturbance introduced into the free stream by
the airfoil. Measure and predictions agree well. Author (ESA)

N86-17308# National Aerospace Lab., Tokyo (Japan).
ESTIMATION OF DIVERGENCE AND FLUTTER BOUNDARIES
ON SUPERSONIC PLATE WING MODELS FROM SUBCRITICAL
RANDOM RESPONSES DUE TO AIR TURBULENCE
Y. ANDO, Y. MATSUZAKI, H. EJIRI, and T. KIKUCHI 1985 17
p refs In JAPANESE; ENGLISH summary
(NAL-TR-856; ISSN-0389-4010) Avail: NTIS HC A02/MF AC1
The National Aerospace Laboratory (NAL) method was applied
to the response data which were obtained from subcritical flutter
and divergence tests conducted in the NAL supersonic wind tunnel.
Backward- and forward-swept wing models were used for the flutter
and divergence tests, respectively. The stationary sampled time
responses were modeled by both the autoregressive moving
average (ARMA) and autoregressive (AR) processes. It has been
shown that both flutter annd divergence boundaries in a supersonic
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flow range can well be estimated as those in the transonic flow
region. Author

N86-17310# Sandia National Labs., Albuquerque, N. Mex.
INTRODUCTION TO DEPLOYABLE RECOVERY SYSTEMS
J. MEYER Aug. 1985 31 p
(Contract DE-AC04-76DP-00789)
(DE86-000048; SAND-85-1180) Avail: NTIS HC A03/MF AO1
This report provides an introduction to deployable recovery
systems for persons with little or no background in parachutes
but who are knowledgeable in aerodynamics. A historical review
of parachute development is given along with a description of the
basic components of most deployable recovery systems.
Descriptions are given of the function of each component and of
problems that occur if a component fails to perform adequately.
Models are presented for deployable recovery systems. Possible
directions for future work are suggested in the summary. DOE

N86-17314# Technische Hogeschool, Delft (Netherlands). Dept.
of Aerospace Engineering.
LOW SPEED AERODYNAMIC CHARACTERISTICS OF A
TWO-DIMENSIONAL SAIL WING WITH ADJUSTABLE SLACK
OF THE SAIL
R. G. DENBOER 1984 38 p refs
(VTH-LR-307) Auvail: NTIS HC A03/MF A01

Low speed aerodynamic characteristics of a very simple dacron
airfoil were investigated in a low speed, low turbulence wind tunnel.
The influence of the slack of the sail on the lift coefficient cl,
drag coefficient cd, and cl/cd, was studied. Measurements were
performed at chord Reynolds numbers 200,000, 300,000, and-
500,000 at values of the angle of attack and slack of the sail
where relatively high values of the ratio cl/cd occurred. Results
show that the value (cl/cd)max of the airfoil exceeds the value
(cl/cd)max of a similar configuration in which a rigid circular plate
of 10% camber is used instead of a sail. Author (ESA)

N86-17316# Aeronautical Research Inst. of Sweden, Stockholm.
Aerodynamics Dept.
TRANSONIC WIND TUNNEL TESTS OF A SWEPT
SUPERCRITICAL WING-BODY MODEL, PT 8 Final Report
L. TORNGREN Feb. 1985 110 p refs
(Contract FMV-F-K-82223-75-007-07-001;
FMV-F-K-82223-76-001-21-001; FMV-F-K-82223-80-001-21- 001)
(FFA-TN-1982-24) Avail: NTIS HC A06/MF AO1

Wind tunnel tests were carried out in the Mach number range
0.5 to 0.99 on a swept wing-body model. The investigation
comprises six-component balance measurements, wing pressure
measurements, and flow visualization. Wings with and without
strakes, but with the same quarter-chord sweep of 35 deg were
tested on a cylindrical and an area ruled body. Pressure
measurements were only done on the wing with strakes. For the
model with this wing, the effects of underwing and wingtip mounted
stores were also studied. Author (ESA)

N86-17320# National Aerospace Lab., Amsterdam (Netherlands).
Fluid Dynamics Div.
APPLICATION OF A CONSTRAINED INVERSE METHOD IN THE
AERODYNAMIC DESIGN OF A LOW SPEED WING-SLAT
CONFIGURATION
J. A. VANEGMOND, B. VANDENBERG, and T. E. LABRUJERE
30 Sep. 1983 36 p refs
(Contract NIVR-1901)
(NLR-TR-83123-U; B8569027) Avail: NTIS HC A03/MF AO1

A system for computational design of multielement airfoils was
developed. It solves the inverse aerodynamic problem in an
approximate way. A priori specified aerodynamic requirements and
geometric requirements are minimized in a least squares way,
introducing weight factors to emphasize locally aerodynamic or
geometric requirements. The system was applied to a wing with

slat, exhibiting unfavorable drag characteristics. The design focused, -

on the wing nose geometry at the slat intersection. To improve
the drag characteristics a target pressure distribution was defined
with a reduced suction level on the wing nose. The computations
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indicated that this target could be achieved with satisfactory
approxiation (fulfilling at the same time a set of geometry
requirements). This is confirmed by wind tunnel measurements.
The tests also show a substantial drag reduction.  Author (ESA)

N86-17321# National Aerospace Lab., Amsterdam (Netherlands).
Fluid Dynamics Div.
A SYSTEM FOR COMPUTER AIDED ANALYSIS AND DESIGN
OF MULTIELEMENT AIRFOILS: MAD
T. E. LABRUJERE 9 Oct. 1983 33 p refs
- (Contract NIVR-1819; NIVR-1944)

(NLR-TR-83136-U; B8569026) Avail: NTIS HC A03/MF AO1

A program system for interactive analysis and design of
multielement airfoils in incompressible viscous flow was developed.
it applies three computational methods, one for the analysis of
viscous flow, one for the analysis of inviscid flow around
multielement airfoils, and one for the design of multielement airfoils
in inviscid flow. The latter two methods are described. Features
of the design method are illustrated by numerical results.

Author (ESA)

03
AIR TRANSPORTATION AND SAFETY

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

A86-19301

SAFE ASSOCIATION, ANNUAL SYMPOSIUM, 22ND, LAS
VEGAS, NV, DECEMBER 9-13, 1984, PROCEEDINGS

Van Nuys, CA, SAFE Association, 1985, 398 p. For individual
items see A86-19302 to A86-19353.

The present conference on aircraft life support and escape
systems considers the fire safety of commercial aircraft cabins,
acceleration exposure limits for escape system development, the
development of a zero-prebreathe spacesuit, an impermeable
chemical defense protective ensemble, crew escape capsule
technology, helicopter escape methods, an altitude and
acceleration protection system for high performance aircraft,
molecular sieve oxygen supply systems, vectored thrust digital
control of ejection seats, and ballistically deployed parachutes for
small aircraft. Also discussed are control law and logic development
for an ejection seat catapult, real time recovery of vehicle data,
escape system simulation methods, an underwater high pressure
emergency breathing system, simulator sickness, decompression
sickness, and the use of gliding parachutes for ejection seats.

A86-19319
BALLISTICALLY DEPLOYED PARACHUTE SYSTEMS FOR

SINGLE AND TWO PLACE AIRCRAFT ——

P. J. WOODRUFF (Pioneer Parachute Co., Inc., Manchester, CT)
IN: SAFE Association, Annual Symposium, 22nd, Las Vegas, NV,
December 9-13, 1984, Proceedings . Van Nuys, CA, SAFE
Association, 1985, p. 128-131.

Ballistically deployed parachute systems have been developed
for single- and two-place aircraft. A parachute system which utilizes
a 29-foot nominal diameter parachute is used to recover the
'FlightStar’, an aircraft which meets ultralight requirements. A
parachute system which utilizes a 36-foot nominal diameter
parachute is used to recover single-place aircraft which do not
meet ultralight requirements, as well as the 'DualStar’, a two-place
uitralight training aircraft. Author
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AB6-19323

ACCIDENT INVESTIGATION AS A WAY OF ASSESSING
AVIATION LIFE SUPPORT SYSTEM PERFORMANCE

B. W. TRENHOLM (U.S. Navy, Naval Weapons Center, China Lake,
CA) IN: SAFE Association, Annual Symposium, 22nd, Las Vegas,
NV, December 9-13, 1984, Proceedings . Van Nuys, CA, .SAFE
Association, 1985, p. 151-156.

Separately and statistically, the Aviation Life Support Systems
(ALSS) survival equipment involved in ejections and crashes
provides real-life data on its performance. An inspection process
for the accident-involved ALSS equipment has been developed to
assist in identifying and correcting. potential probiems. The
procedure consists of an in-depth inspection of all recovered
components performed in the functional/operational sequence of
the parachute assembly: (1) the external pilot chute, (2) the override
disconnect, (3) the internal pilot parachute, (4) the main canopy,
(5) the suspension lines, (6) the spreading gun assembly, (7) the
riser assemblies, (8) the cross-connector straps, (9) the canopy
release fittings (female halves), (10) the automatic parachute
ripcord release assembly, (11) the container, (12) the MA-2 torso
harness, and (13) the parachute assembly configuration. All findings
are documented on applicable damage charts, establishing a logical
procedure for determining the step or steps in the parachute
assembly that malfunctioned. 1.8.

A86-19326

USING FLEET REPORTED 3-M DATA IN SUPPORT OF NAVY
EMERGENCY ESCAPE PARACHUTE ASSEMBLIES

M. A. MARTIN (U.S. Navy, Naval Weapons Center, China Lake,
CA) IN: SAFE Association, Annual Symposium, 22nd, Las Vegas,
NV, December 9-13, 1984, Proceedings . Van Nuys, CA, SAFE
Assaociation, 1985, p. 164-168.

The Fleet Support Branch of the Aerosystems Department
Naval Weapons Center (NWC), has the task to perform failure
trend analyses on the basis of the Maintenance and Material
Management (3-M) data for Navy emergency escape parachute
assemblies and ther components. Details regarding the involved
operations and the data bases are discussed, and the significance
of the analyses is evaluated. When used in conjunction with the
quality deficiency reporting system, the technical publication
deficiency reporting system, and the accident investigation reports,
3-M allows an organized approach to the solution of Fleet parachute
problems. G.R.

AB86-19334

THE CANADIAN FORCES TWIN OTTER AIRCRAFT
OPERATIONS IN THE ARCTIC - A THERMAL ASSESSMENT
G. R. GAMBLE and T. ROMMET IN: SAFE Association, Annual
Symposium, 22nd, Las Vegas, NV, December 9-13, 1984,
Proceedings Van Nuys, CA, SAFE Association, 1985, p.
212-215.

The .objectives of this. paper were to assess the degree-of
cold stress that Twin Otter aircrew are subjected to during Arctic
operations, and to determine what equipment inadequacies or
deficiencies were producing the high level of cold stress reported
by aircrew working in this environment. Various physiological and
environmental monitoring systems were utilized to assess the
effects of the environment on crew members. Although comfort
levels were low, no signs of even mild hypothermia were observed,
however, instances of conductive cooling due to fuel spillage were
observed. Improved thermal protection of the face is required, as
is fuel and water protection of the hands and feet. A lightweight
heater to raise aircraft interior temperatures after lengthy
shut-downs would also be an asset. Author



A86-19335
THE ANATOMY OF SEA SKAD (SURVIVAL KIT AIR
DROPPABLE) - A CANADIAN FORCES/INDUSTRY

DEVELOPMENT PROGRAM

C. B. LOCKETT IN: SAFE Association, Annual Symposium, 22nd,
Las Vegas, NV, December 9-13, 1984, Proceedings . Van Nuys,
CA, SAFE Association, 1985, p. 216-219.

The present paper is concerned with the development of a
survival kit of system which is dropped from an aircraft to persons
in distress at sea. In Canada, search and rescue operations are a
responsibility of the Defense Department. The SKAD project was
started in connection with a requirement for Maritime Command
to fulfill its secondary search and rescue (SAR) mandate with the
new long range patrol aircraft, the P-3 Orion, which is called Aurora.
It is pointed out that frequently these aircraft are the only Canadian
Forces resource with the necessary speed, range, and endurance
to perform specific tasks in the more remote regions of Canada's
area of responsibility. Attention is given to efforts to seek a source
of SKAD development from Canadian industry, the selection of a
suitable company, the start of the development in late 1981,
problems of functional demonstration, and the start of production.
Each SKAD consists of two 10 person life rafts and sufficient

“equipment for up to 20 survivors. G.R.

A86-19352
A PHILOSOPHICAL BASIS FOR THE USE OF
HIGH-PERFORMANCE, GLIDING PARACHUTES IN EJECTION
SEAT AIRCRAFT

M. C. BUTLER, JR. (U.S. Navy, Naval Weapons Center, China
Lake, CA) IN: SAFE Association, Annual Symposium, 22nd, Las
Vegas, NV, December 9-13, 1984, Proceedings . Van Nuys, CA,
SAFE Association, 1985, p. 356-361.

A ram-air inflated, gliding parachute wing capable of meeting
or exceeding the performance of a round parachute in all
categories, from opening shock to landing impact, is described.
One of the major advantages of the ram-air parachute (RAP) over
the round parachute (RP) is its inherent gliding capabilities, which
increase, by a factor of 39, the area that the enemy must search
in order to find the ejectee. Other advantages include the extremely
fast opening characteristics of RAP, its stability in all flight modes,
and its much lower rate of descent than that of an RP of comparable
pack volume. A rate of descent of 15 ft/s at 300 |b suspended
weight has been demonstrated at an L/D of 2.5. Data available
indicate that the RAP is much more reliable than the RP when
compared in the same type of applications. The costs and the
time requiret? to manufacture an RAP are the same as those of

an RP. 1.S.
AB6-19353
COMPENSATING-SLIT CANOPY DESIGN - A NEW

LOW-SPEED/HIGH-SPEED PARACHUTE

D. C. HASS (U.S. Navy, Naval Weapons Center, China Lake, CA)
IN: SAFE Association, Annual Symposium, 22nd, Las Vegas, NV,
December 9-13, 1984, Proceedings . Van Nuys, CA, SAFE
Association, 1985, p. 362-366.

The Naval Weapons Center’'s (NWC’s) 'compensating-slit’
parachute was developed to meet a requirement for a singular
parachute canopy design that would possess desirable opening
shock and descent characteristics at both low and high operational
airspeeds. Through the employment of a properly located tear-out
slit around the perimeter of the canopy, which remains closed at
low airspeed openings and opens at high airspeed openings, this
parachute concept enjoys a dual-personality characteristic which
results in desirable performance at both ends of the operational
airspeed spectrum. Phase one of a two-phase test program,
consisting of Whirltower tests and aircraft drop tests under varied
test conditions, has been accomplished. Modified, standard
28-foot-diameter, flat, circular canopies (28FCs) were used in phase
one because of their low cost and ease of fabrication. However,
the newly-developed compensating-slit canopy is being used in
phase two. Author
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AB6-19637*# National Severe Storms Lab., Norman, Okla.
LIGHTNING STRIKES TO A NASA AIRPLANE PENETRATING
THUNDERSTORMS AT LOW ALTITUDES

V. MAZUR (NOAA, National Severe Storms Laboratory, Norman,
OK), B. D. FISHER (NASA, Langley Research Center, Hampton,
VA), and J. C. GERLACH (NASA, Wallops Flight Center, Wallops
Island, VA)  AIAA, Aerospace Sciences Meeting, 24th, Reno,
NV, Jan. 6-9, 1986. 12 p. refs

(AIAA PAPER 86-0021)

The NASA Storm Hazards program was dedicated during the
1984 storm season to a study of lightning strikes on an instrumented
F-106B aircraft, during penetrations of thunderstorms at altitudes
lower than the 6-8 km center of lightning flash density. These
altitudes coincide with the negative charge region of thunderstorms.
An analysis of the correlation between the UHF band radar data
obtained and TV images of lightning strikes indicates that, with a
known aircraft position relative to the radar, the lightning channel
motion can be adequately interpreted on the basis of radar echo
evolution. O.C.

AB6-19737#

WIND SHEAR CHARACTERIZATION

H.-P. CHANG, D. W. CAMP (FWG Associates, Inc., Tullahoma,
TN), W. FROST (Tennessee, University, Tullahoma), and J.
MCCARTHY (National Center for Atmospheric Research, Boulder,
CO) AIAA, Aerospace Sciences Meeting, 24th, Reno, NV, Jan.
6-9, 1986. 9 p. refs

(AIAA PAPER 86-0180)

Computer simulations of a B727 type aircraft flying through
the JAWS microburst wind shear data have been developed and
the results evaluated. The results are in good agreement with
those obtained from the NASA/Ames B727 piloted simulator. The
aircraft trajectory deviations. from the intended flight path at the
ILS CAT Il decision height window are calculated for finding critical
penetration heights through the center of the microburst. Based
on the aircraft's dynamic responses in the simulations, the JAWS
microburst wind fields are classified into light, moderate, and severe
cases, which represent interesting simulator training scenarios.
Finally, the wind shear effects on three generic types of aircraft,
a three-engine passenger airliner, a twin-engine STOL, and an
executive jet, are investigated. Large jet aircraft experience greater
difficulty in flight through microburst wind shear fields than smaller
aircraft. Author

AB6-19813#

DETERMINING THE EFFECTS OF WEATHER IN AIRCRAFT
ACCIDENT INVESTIGATIONS

J. C. MCLEAN, JR. (National Transportation Safety Board,
Washington, DC) AIAA, Aerospace Sciences Meeting, 24th, Reno,
NV, Jan. 6-9, 1986. 7 p.

(AIAA PAPER 86-0323)

Weather is often a principal factor in aircraft accidents and the
documentation and analysis of the weather elements becomes a
major part of the accident investigation. Selected accident
investigations are reviewed to describe some of the techniques
used to determine what weather elements may be pertinent or
critical to an accident, the sources of weather information, and
the methods of analyzing the information to satisfy the requirements
of the investigation. Author

A86-19814#

METEOROLOGICAL FACTORS IN SELECTED AIRCRAFT
ACCIDENT INVESTIGATIONS i

R. E. CALE (E.R.A. Services, Inc., Cerritos, CA) AIAA, Aerospace
Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 6 p.

(AIAA PAPER 86-0324)

Post-analysis of accident environments provides an opportunity
for considerably better meteorological information than is possible
with forecast services. This is due to having data after the fact as
well as before, and the time to pursue in-depth analysis of available
data - specializing the effort to each particular problem. Examples
are given from a number of case studies of the use of applied
meteorological techniques to determine environmental factors
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useful to aeronautical experts in determining probable cause.
Author

AB86-19815#

WEATHER-INVOLVED U.S. AIR CARRIER ACCIDENTS
1962-1984 - A COMPENDIUM AND BRIEF SUMMARY

R. D. RUDICH (Air Transportation Consultants, Ltd., Alexandria,
VA) AlAA, Aerospace Sciences Meeting, 24th, Reno, NV, Jan.
6-9, 1986. 8 p. refs

(AIAA PAPER 86-0327)

The documentation of 32 aircraft accidents which occurred over
the past quarter century and were related to weather phenomena
are summarized. All the accidents were investigated by the NTSB
and the findings are cited. A total of 16 types of passenger aircraft
were involved in the accidents, which resulted in a total of 789
fatalities and 321 additional serious injuries. Thunderstorms were
the most frequent meteorological condition associated with
accidents, closely followed by severe wind shear (microburst)
events. Failures of cockpit personnel and aircraft-ATC to
communicate available weather data are frequently cited as the
situations which led to the accidents. M.S.K.

AB6-19860*# Massachusetts Inst. of Tech., Cambridge.
REAL-TIME MEASUREMENT OF ICE GROWTH DURING
SIMULATED AND NATURAL (CING CONDITIONS USING
ULTRASONIC PULSE-ECHO TECHNIQUES

R. J. HANSMAN, JR. and M. S. KIRBY (MIT, Cambridge, MA)
AlAA, Aerospace Sciences Meeting, 24th, Reno, NV, Jan. 6-9,
1986. 9 p. FAA-supported research.

(Contract NGL-22-009-640)

(AIAA PAPER 86-0410)

Results of tests to measure ice accretion in real-time using
ultrasonic pulse-echo techniques are presented. Tests conducted
on a 10.2 cm diameter cylinder exposed to simulated icing
conditions in the NASA Lewis Icing Research Tunnel and on an
11.4 cm diameter cylinder exposed to natural icing conditions in
flight are described. An accuracy of + or - 0.5 mm is achieved
for real-time ice thickness measurements. Ice accretion rate is
determined by differentiating ice thickness with respect to time.
Icing rates measured during simulated and natural icing conditions
are compared and related to icing cloud parameters. The ultrasonic
signal characteristics are used to detect the presence of surface
water on the accreting ice shape and thus to distinguish between
dry ice growth and wet growth. The surface roughness of the
accreted ice is shown to be related to the width of the echo
signal received from the ice surface. Author

AB6-20162#

THE LIGHTNING THREAT TO AEROSPACE VEHICLES

P. L. RUSTAN, JR. (USAF, Wright Aeronautical Laboratories,
Wright-Patterson AFB, OH) Journal of Aircraft (ISSN 0021-8669),
vol. 23, Jan. 1986, p. 62-67. Previously cited in issue 07, p. 851,
Accession no. A85-19516. refs

AB86-20166# )
APPLICATION OF KEVLAR TO PARACHUTE SYSTEM DESIGN
C. W. PETERSON, W. B. PEPPER, D. W. JOHNSON, and I. T.
HOLT (Sandia National Laboratories, Albuguerque, NM)  Journal
of Aircraft (ISSN 0021-8669), vol. 23, Jan. 1986, p. 87-92. Previously
cited in issue 11, p. 1498, Accession no. AB4-26574. refs
(Contract DE-AC04-76DP-00789)

AB6-20411
AIRPORT PREPAREDNESS FOR MASS DISASTER - A
PROPOSED SCHEMATIC PLAN
G. I. BARBASH, S. M. RUSKIN, D. W. MOELLER (Harvard
University, Boston, MA), and N. YOELI| (israel Air Force,
Aeromedical Center, Ramat Gan) Aviation, Space, and
Environmental Medicine (ISSN 0095-6562), vol. 57, Jan. 1986, p.
77-81. refs

The characteristics which make airport accidents different from
other nonaircraft accidents are described. Immediate evaculation
of the casualties and their transport to medical facilities is the
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basis of an airport rescue operation. The utilization of the airport
crew, close medical aid, and distant medical facilities is examined.
The notification of the medical personnel of an emergency and
means of providing orientation and guidance for them at the airport
are analyzed. Management of the crash site, including development
of the medical staff and evacuation and treatment of the casualities,
especially burn victims and uninjured passengers, by a command
group, is discussed. The advantages of practicing a disaster plan
are addressed. I.F.

N86-16207# National Transportation Safety Board, Washington,
D. C. Bureau of Accident Investigation.
AIRCRAFT ACCIDENT REPORT: MIDAIR COLLISION OF
WINGS WEST AIRLINES BEECH C-99 (N666U) AND
AESTHETEC INC., ROCKWELL COMMANDER (N112SM), NEAR
SAN LUIS OBISPO, CALIFORNIA, AUGUST 24, 1984
24 Aug. 1984 52 p
(NTSB/AAR-85/07) Avail: NTIS HC A04/MF AO1

At 1117:38 Pacific daylight time, on August 24, 1984, Wings
West Airlines, Flight 628, a Beech C-99 (N6399U), and Aesthetec
Inc., Rockwell Commander 112TC, N112SM, collided in midair near
San Luis Obispo, California. The weather at the time of the collision
was clear. Flight 628 had just departed San Luis Obispo County
Airport en route to San Francisco International Airport, California,
and was climbing on a westbound heading. The Rockwell
Commander had departed Paso Robles, California, on a training
flight and was descending toward the San Luis Obispo County
Airport on an eastbound track. The airplanes collided head-on at
an altitude of about 3,400 feet. The wreckage of both airplanes
fell into an open field 8 nmi west northwest of the San Luis
Obispo County Airport. All 17 persons, including the 2 pilots and
13 passengers onboard flight 628 and the 2 pilots onboard the
Rockwell, were killed. The National Transportation Safety Board
determines that the probable cause of this accident was the failure
of the pilots of both aircraft to follow the recommended
communications and traffic advisory practices for uncontrolled
airports contained in the Airman’s Information Manual to alert each
other to their presence and to enhance the controller's ability to
provide timely traffic advisories. Author

N86-16208"#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.
SOME COMPARISONS OF US AND USSR AIRCRAFT DESIGN
DEVELOPMENTS
M. L. SPEARMAN Dec. 1985 36 p refs Previously announced
in IAA as A86-10930
(NASA-TM-87611; NAS 1.15:87611) Avail: NTIS HC A03/MF
AO1 CSCL 01C

A review is given of the design and development of some US
and USSR aircraft. The emphasis is on the historical development
of large aircraft-civil and military transports and bombers. Design
trends are somewhat similar for the two countries and indications
are that some fundamental characteristics are dictated more by
ideological differences rather than technological differences. A brief
description is given in a more or less chronological order of the
major bomber aircraft, major civil and military transport aircraft,
and the development of the air transport systems. Author

N86-17324#
House).
CONTROLLED IMPACT DEMONSTRATION (CID)
Washington GPO 1985 82p Hearing before the Subcommittee
on Transportation, Aviation and Materials of the Committee on
Science and Technology, 99th Congr., 1st Sess., no. 13, 2 Apr.
1985
(GPO-46-870) Avail: Subcommittee on Transportation, Aviation
and Materials

A congressional hearing was conducted and expert testimony
presented on the controlled impact demonstration. The
experimental worth of crashing an airplane for the purpose of
gaining hard data on crashworthiness was discussed. G.LC.

Committee on Science and Technology (U. S.



N86-17325# National Aerospace Lab., Amsterdam (Netherlands).
Informatics Div.
HARDWARE/SOFTWARE FAILURE MODE EFFECT ANALYSIS
(FMEA) APPLIED TO AIRPLANE SAFETY
J. B.J. VANBAAL 31Jul. 1984 9p refs Presented at 1985
Annual Reliability and Maintainability, Philadelphia, Pa., 22-24 Jan.
1985
(NLR-MP-84073-U; B8568107) Avail: NTIS HC A02/MF AO01

A systematic, analytical methodology for aircraft system safety
assessment is explained. A try-out on a software controlled digital
avionics system is summarized. Analysis of software components
is emphasized. It is concluded that the same methodology can be
applied to software and hardware. Conditions that have to be met
to perform a successful hardware/software safety assessment are
described. Author (ESA)

N86-17328# Societe Nationale Industrielle Aerospatiale,
Marignane (France). Helicopter Div.
THE DEICED SUPER PUMA
J. P. SILVANI 1985 10 p refs Presented at 11th European
Rotorcraft Forum, London, England, 10-13 Sep. 1985
{SNIAS-852-210-104) Avail: NTIS HC A02/MF AQ1

The efficiency of helicopter ice protection systems was studied
in flight test with natural icing conditions, in icing wind tunnel
tests and analytically. The icing wind tunnel tests were intended
to develop and validate air intake and horizontal stabilizer icing
protections. Proper operation of all protections is verified in natural
icing flight down to -20 C in continuous and intermittent icing
conditions. Author (ESA)

N86-17329+# Societe Nationale Industrielle Aerospatiale,
Marignane (France). Helicopter Div.
SEARCH AND RESCUE (SAR) SYSTEM DEVELOPED AS PART
OF THE CONTRACT SIGNED WITH THE IRISH AIR CORPS
FOR THE SUPPLY OF 365 F DAUPHIN AIRCRAFT
S. RIOCHE 1985 15p Presented at 11th European Rotorcraft
Forum, London, England, 10-13 Sep. 1985
(SNIAS-852-210-105) Avail: NTIS HC A02/MF A01

A helicopter-borne search and rescue system, including a fully
automatic guiding function and an electronic flight instrument
system was developed. The first includes automatic search patterns
and descent to hovering near the designated target, implemented
by a navigation computer and a flight director computer. The second
includes a display of horizontal situation parameters, attitude and
radar. The versatility of the system makes it compatible with a
wide variety of other requirements, both civil and military.

Author-(ESA)

N86-17330#  Societe Nationale Industrielle Aerospatiale, Les
Mureaux (France). Div. Systemes Balistiques et Spatiaux.
SYSTEMS SAFETY: PHANTOM OR REALITY [SECURITE DES
SYSTEMES: FANTOME OU REALITE)
P. LAVEDRINE 1985 10 p In FRENCH Presented at 3rd
Seminaire Europeen sur la Securite des Systemes, Cannes, France,
19-21 Sep. 1984
(SNIAS-852-422-103) Avail: NTIS HC AD2/MF AO1

The juridical aspects of manufacturer's liability in case of safety
failure, particularly in the case of aircraft accidents, are discussed.
The moral aspects and. responsibilities of designers are

examined. Author (ESA)
Al
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AIRCRAFT COMMUNICATIONS AND NAVIGATION

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

A86-20520
AIRCRAFT TERMINAL AREA GUIDANCE BASED ON THE
DISCRETE TRACKING PROBLEM OF OPTIMAL CONTROL
THEORY
J. E. MARINE and J. E. BENNETT (Clemson University, SC) IN:
SOUTHEASTCON '84; Proceedings of the Conference, Louisville,
KY, April 8-11, 1984 . New York, Institute of Electrical and
Electronics Engineers, 1984, p. 399-402. refs

An aircraft terminal area landing approach system based upon
the Discrete Tracking Problem of Optimal Control Theory is
presented. The control vector is made up of the aircraft’s thrust
and flight path. An example of the landing. approach system is
presented. Author

A86-21327
LOCAL AREA COMMAND/CONTROL NETWORKS: THE DESIGN
OF AN ON-BOARD NETWORK - ANTINEA [RESEAUX LOCAUX
DE COMMANDE-CONTROLE: CONCEPTION D’UN RESEAU
EMBARQUE - ANTINEA]
J.-C. VALADIER Toulouse, Institut National Polytechnique,
Doctorat Thesis, 1985, 142 p. In French. refs

A design is proposed for a local area network (LAN) for use
on aircraft. The LAN is intended for avionics system which feature
distributed interconnected computers. In aircraft, operations must
be in real-time with a reaction time of less than 0.5 msec to
avoid compromising flight safety. The ANTINEA project was initiated
in 1982 to develop a second generation LAN which would
acommodate distributed command/control points. The goal was
to increase the number of possible data exchanges, lower the
access time, and ensure reliability in the system. The ANTINEA
system includes 40 Mbps operational rate using optical fiber links.
Each signal travels unidirectionally through a repeater unit, which
may be redundant. Simple computations can be carried out on a
decentralized basis, while overall computational reliability is directly
dependent on the extent of redundancy built into this token ring
system. Reliability is further enhanced if the system architecture
includes a backup token ring. Finally, techniques are discussed
for assigning priorities to control the data traffic and minimize the
system access time. M.S.K.

A86-21606

EVOLUTION OF THE AIR TRAFFIC CONTROL BEACON
SYSTEM

C. F. PHILIPS (Westinghouse Defense and Electronics Systems
Center, Baltimore, MD) The Controller (ISSN 0010-8073), vol.
24, Dec. 1985, p. 18-20, 22-24.

The operation of the air traffic control (ATC) beacon system in
modes A and C is described. The interference problem in the
controller’s display resulting from the increased number of aircraft
with transponders is investigated; the synchronization of replies
with the interrogation rate of the ground interrogator and staggering
of regional interrogation rates eliminates this interference. The
operation of the sidelobe suppression system designed to reduce
sidelobe interference is examined. The development of a 5 foot
high open array to reduce interference is discussed. The design
of mode S, which reduces the number of ground interrogations,
for the operation of the beacon system is described. The monopulse
processing, selective interrogation, and digital data link of mode S
are analyzed. IF.
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A86-21607

RADARS IN AIR TRAFFIC CONTROL - A STATUS REPORT

P. A. JORGENSEN (Selenia S.p.A., Rome, Italy) The Controller
(ISSN 0010-8073), vol. 24, Dec. 1985, p. 25-27.

Advances in radar system designs are discussed. The
advantages and function of a multiradar tracking (MRT) system,
which utilizes all available radar data to develop a one system
track for each aircraft, are examined. The operation of the radar
head processor (RHP), which combines data from all radar systems
and performs local tracking, is described. MRT and RHP are to
reduce the error in range and azimuth. The testing of the MRT
and RHP is analyzed. I.F.

A86-21608

PLESSEY DISPLAYS IN AIR TRAFFIC CONTROL

A. FIELD The Controller (ISSN 0010-8073), vol. 24, Dec. 1985,
p. 30-32. .

Technological advances which have increased the application
of radars to air traffic control are: (1) improved performance of
primary radar sensors, (2) the development of a secondary
surveillance, (3) digital data processing, and (4) display changes.
The design and functions of Watchman, a new generation of
autonomous intelligent displays, are examined. The display, which
has improved clarity, and the console, which contains a display
and data processing system, are integrated. The capabilities the
display adds, to the radar presentations are listed. The ability of
the controller to access all available data as desired is studied.
An example of a controller's data display request is provided.

L.F.

N86-16209 Civil Aviation Authority, London (England).
EVALUATION OF 23 INCH RADAR VIEWING UNIT FOR
HEATHROW APPROACH CONTROL ROOM
Jul. 1985 24 p refs
(CAA-PAPER-85011; REPT-516) Avail: Issuing Activity

The possibility of replacing pairs of 16 in approach radar viewing
units (RVU) by single 23 in units was assessed in a simulation
with 20 air traffic controliers. The subjective and numerical evidence
indicates that a single 23 inch RVU is an acceptable replacement.
The lack of suitable range settings made it difficult for controllers
to comment about the suitability of the RVU for the initial planning
task. However, the indications are that the monitoring and
sequencing tasks could be carried out satisfactorily. In the event
of an RVU failure, a controller could maintain a radar service for
a maximum of 5 min by sharing a neighboring RVU.

Author (ESA)

N86-17331 Bundesanstalt fuer Flugsicherung, Frankfurt am Main
(West Germany).
ACTIVITIES IN AIR TRAFFIC CONTROL Annual Report, 1984
Jun. 1985 50 p In GERMAN
Avail: Issuing Activity

Measures to enhance air traffic safety and regularity,
performance of air traffic services, operational problems, and air
traffic incidents are discussed. Navigation and radiotelephony
techniques, information transmission techniques, radar techniques,
and air traffic control technical services are described. Activities
of the office for passenger information, flight measurements,
construction plans, education and advanced training, and
cooperation in the framework of international aviation organization
are summarized. Author (ESA)
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N86-17333#  Deutsche Forschungs- und Versuchsanstalt fuer
Luft- und Raumfahrt, Brunswick (West Germany). Abt.
Traegheitsortung und Navigation.
CONSTRUCTION OF A MEASURING METHOD USING FIBER
OPTICS AND AN LTN-90 LASER GYRO STRAPDOWN SYSTEM
FOR BO-195 HELICOPTERS
H. J. HOTOP and H. P. ZENZ May 1985 48 p refs In
GERMAN; ENGLISH summary
(DFVLR-MITT-85-10; ISSN-0176-7739) Avail: NTIS HC A03/MF
AO1; DFVLR, Cologne DM 19

A Modular Universal Data Acquisition System 2 (MUDAS 2)
equipped with an LTN-90 laser gyro strapdown navigation system
and with a fiber optic data bus for transmission of ARINC-429
signals was developed for onboard testing of navigation systems.
It was tested on a BO-105 helicopter during flights for applicability
on helicopters and flexibility in data acquisition and recording. The
system was studied on long distance flights and on strong
maneuver flights. Signals of the LTN-90 system were compared
with the data of the Precision Automated Tracking System laser
radar. Application of fiber optics for data transmission of bit serial
signals (200 Hz NRZ Code) is proved. The LTN-80 navigation
system designed for surface aircraft can be applied without loss
of accuracy. Author (ESA)

N86-17334# National Aerospace Lab., Amsterdam (Netherlands).
Flight Div.
A SOPHISTICATED TRACKING ALGORITHM FOR AIR TRAFFIC
CONTROL (ATC) SURVEILLANCE RADAR DATA
H. A. P. BLOM 9 Jan. 1984 10 p refs Presented at
International Conference on Radar, Paris, France, 21-24 May
1984
(NLR-MP-84004-U; B8566260) Avail: NTIS HC A02/MF AO1

An algorithm based on martingale tools for application to sudden
aircraft maneuvers in radar tracking was developed. It is a Markov
jump-diffusion model. It provides very accurate state estimates
during unchanged flight modes, very fast reaction and convergence
after changes, and good estimates of its own accuracy. Comparison
with an alpha-beta tracker, a Kalman based tracker, and a
state-of-the-art tracker proves the superior performance of the
algorithm. Author (ESA)

N86-17335# National Aerospace Lab., Amsterdam (Netherlands).
Flight Div.
COMPARISON OF A JUMP-DIFFUSION TRACKER WITH A
KALMAN TRACKER: AN EVALUATION WITH EMPHASIS ON
AIR TRAFFIC CONTROL
H. A. P. BLOM 30 Mar. 1983 39 p refs
(NLR-TR-83063-U; B8569022) Avail: NTIS HC A03/MF A01
Radar tracking algorithms are compared. A probabilistic
approach to the tracking problem is a- Markov jump-diffusion model
for the aircraft dynamics, its control, and the radar measurements.
From nonlinear filtering theory, a closed form description of the
evolution of the conditional distribution of this Markov process
can be obtained. This jump-diffusion filter, however, is infinite
dimensional and approximations are necessary for algorithmic
implementation. The indirect approach of approximating the
jump-diffusion by a diffusion leads to a Kalman-like tracker. The
approach of approximating the jump-diffusion filter directly leads
to a bank of interacting Kalman-like trackers. Comparison for air
traffic control shows that the jump-diffusion tracker performs
considerably better than the Kalman tracker. Author (ESA)
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AIRCRAFT DESIGN, TESTING AND
PERFORMANCE

Includes aircraft simulation technology.

A86-19303

A SINGLE POINT RELEASE SYSTEM FOR THE ADVANCED
CONCEPT EJECTION SEAT (ACES) Il - SURVIVAL KIT AND
PARACHUTE RISERS

T. N. WHITEHURST, JR. (Boeing Services International, Inc.,
Houston, TX) IN: SAFE Association, Annual Symposium, 22nd,
Las Vegas, NV, December 9-13, 1984, Proceedings . Van Nuys,
CA, SAFE Association, 1985, p. 41-45. refs

{Contract F33657-81-C-0368)

Attention is given to the electroexplosive system developed to
provide the Advanced Concept Ejection Seat Il with a safe and
reliable Single Point Release System (SPRS) employing automatic,
sea water-activated parachute riser releases. Design features and
performance factors of the SPRS are presented. Tests of the
prototype SPRS have been conducted with two F-16 seats,
occupied by dummies and filmed at 200 frames/sec. O.C.

A86-19305

YAW STABILIZATION OF AN OPEN EJECTION SEAT, FACT
OR FANTASY?

W. R. PECK (Stencel Aero Engineering Corp., Asheville, NC) IN:
SAFE Association, Annual Symposium, 22nd, Las Vegas, NV,
December 9-13, 1984, Proceedings . Van Nuys, CA, SAFE
Association, 1985, p. 51-54.

A discussion is presented of efforts to date toward the
development of yaw stabilization systems for high performance
aircraft ejection seats, having as a goal the reduction of crew
injuries due to lateral accelerations. Such systems entail
compatibility with existing aircraft cockpits, and stabilization
elements that are passive and aerodynamic in nature. Attention is
given to several preposessing designs, as well as to Mach 0.3
and 0.75 aerodynamic data obtained through wind tunnel testing
of one of these devices. . 0.C.

A86-19306

THE FUTURE OF ADVANCED CREW ESCAPE CAPSULE
TECHNOLOGY

D. E. MCCAULEY (McDonnell Aircraft Co., St. Louis, MO) and M.
I. DARRAH (McDonnell Douglas Corp., St. Louis, MO) IN: SAFE
Association, Annual Symposium, 22nd, Las Vegas, NV, December
9-13, 1984, Proceedings . Van Nuys, CA, SAFE Association, 1985,
p. 59-62.

This presentation reviews technology and biodynamics pertinent
to crew escape for future high performance fighters. it discusses
various capsules and their materials, supporting subsystems, limits,
and adaptations necessary to permit survival when conditions
exceed human tolerance. Hazards associated with escape are also
presented, including temperature extremes, hypoxia, low pressure,
and high accelerations. Discussions will emphasize high speed,
high altitude atmospheric fighters, and transatmospheric vehicles.
The escape capsule systems of the future will require continual
sensing of critical parameters, offering the prognosis of an artificially
intelligent escape system, predicated on life support of the crew.

Author

A86-19307
DEVELOPMENT OF MECHANICAL COMPONENTS FOR
ADVANCED AIRCREW SEATING SYSTEMS
R. L. FARRIS (Pacific Scientific Co., Kin-Tech Div., Anaheim, CA)
IN: SAFE Association, Annual Symposium, 22nd, Las Vegas, NV,
December 9-13, 1984, Proceedings . Van Nuys, CA, SAFE
Association, 1985, p. 63-66.

A discussion is conducted concerning the development status,
design features and obtainable performance of mechanical
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components used in the crew seats of advanced aircraft as
safety/escape devices. Attention is given to crew harness inertia
reels, harness systems, lap belt cinchers, inflatable head and body
restraints, infinite rotary positioners, vapor springs, and mechanical
linear load limiters. Both rotary and fixed wing aircraft crew seating
equipment are considered. o.C.

A86-19308
THE CONTINUING REQUIREMENT FOR HELICOPTER ESCAPE
W. L. TRAYNOR (Stence! Aero Engineering Corp., Asheville, NC)
IN: SAFE Association, Annual Symposium, 22nd, Las Vegas, NV,
December 9-13, 1984, Proceedings . Van Nuys, CA, SAFE
Association, 1985, p. 67-70. refs

An evaluation of the development history of helicopter crew
survivability measures and devices in the U.S. leads to the
observation that efforts have concentrated in the area of vehicle
crashworthiness to the exclusion of in-flight escape. It is noted
that the high helicopter damage probability experienced in Vietnam
conflict battles as a result of heavy Soviet-built machine gun fire
has direct implications for future encounters of such weapons by
U.S. combat helicopters. 0.C.

A86-19311

F-111 ESCAPE SYSTEMS - TODAY’S MODULE TECHNOLOGY
G. W. LARSON (General Dynamics Corp., Fort Worth, TX) IN:
SAFE Association, Annual Symposium, 22nd, Las Vegas, NV,
December 9-13, 1984, Proceedings . Van Nuys, CA, SAFE
Association, 1985, p. 77-80.

The crew module, in its use in the F-111, has proven to be an
excellent escape system. The first ejection occurred in October
1967. Statistically, since that time the percentage of safe ejections
has been equal to or better than that of open seat systems.
Because of the large number of explosive components in the
module, the major effort for improvements has been toward
extending the service life of these units. New developments in
fabrication techniques that permit the design of hermetically sealed
subassemblies now provide life-of-airplane capability for explosive
devices. Author

A86-19314
ALTITUDE AND ACCELERATION PROTECTION SYSTEM FOR
HIGH PERFORMANCE AIRCRAFT
A. GUPTA and M. B. MCGRADY (Boeing Military Airplane Co.,
Seattle, WA) IN: SAFE Association, Annual Symposium, 22nd,
Las Vegas, NV, December 9-13, 1984, Proceedings . Van Nuys,
CA, SAFE Association, 1985, p. 95-98.

An advanced, integrated breathing and anti-G system capable
of providing aircrew protection for altitude exposures up to 60,000
feet and sustained accelerations up to 9 G(2) is presented. The
system utilizes an On-Board Oxygen Generating System controfled
by a fast response fluidic oxygen partial pressure sensor, and a
fast acting electronic anti-G valve. Significant features include (1)
automatic selection and control of breathing gas supply, (2)
simultaneous controlled pressurization of G-suit, jerkin, mask and
mask-tensioning bladders, (3) low breathing resistance, (4) simple
control and indication, and (5) high system integrity during probable
failure conditions or ejection. Author

A86-19316
AIRCREW ESCAPE SYSTEM MODELS USED IN WIND TUNNEL
TESTS
F. J. SACKLEH (USAF, Arnold Engineering Development Center,
Arnold Air Force Station, TN) IN: SAFE Association, Annual
Symposium, 22nd, Las Vegas, NV, December 9-13, 1984,
Proceedings Van Nuys, CA, SAFE Association, 1985, p.
103-108. .
The AEDC 16-ft and 4-ft transonic wind tunnels (16T and 4T)
have supported the development of ejection seats for Air Force
aircraft. This paper describes the wind tunnel models and model
supporting hardware used on representative tests and also
describes planned improvements in separation test capabilities. In
the 16-ft transonic wind tunnel, subscale models of developmental
ejection seats and capsules have been tested. Instrumentation
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include internally mounted six-component balances,
anthropomorphic dummies with surface strain gages, and pressure
transducers. Jettison plumes are simulated with high-pressure air,
and effectiveness of various stabilizing devices are evaluated.
Mode! attitudes are varied within wide ranges of pitch angle and
yaw angle. In the 4T transonic wind tunnel, a separation test
using two separate stings for canopy and aircraft was recently
accomplished. This two-sting capability is also planned for the
larger 16-ft wind tunnel. Author

AB86-19317
DEVELOPMENT OF AN ELECTRO-PNEUMATIC ANTI-G VALVE
FOR HIGH PERFORMANCE FIGHTER AIRCRAFT
R. E. VAN PATTEN, T. J. JENNINGS, W. ALBERY, J. W. FRAZIER
(USAF, Aerospace Medical Research Laboratory, Wright-Patterson
AFB, OH), and C. GOODYEAR (Systems Research Laboratories,
Inc., Dayton, OH)  IN: SAFE Association, Annual Symposium,
22nd, Las Vegas, NV, December 9-13, 1984, Proceedings . Van
Nuys, CA, SAFE Association, 1985, p. 112-116. USAF-supported
research. refs

A new concept for an anti-G suit valve was designed and built
at the Air Force Aerospace Medical Research Laboratory. The
valve is designed specifically to protect aircrew from the unique
physiological hazard of high onset rate, high sustained acceleration.
The design is a hybridization of a conventional inertially operated
valve, and uses an electronically controlled solenoid to drive the
- anti-G suit pressure to the maximum when the level of acceleration
exceeds both +2 G(z) and an onset rate of 2 G/sec. After a
1.5-sec period, the valve reverts to inertial operation unless the
trigger criteria are fulfilled again. Relaxed tolerance of 15 human
subjects was determined under high rate of onset centrifuge testing
of the new valve (with and without ready pressure) versus the
standard valve and a high flow ready pressure valve. The new
concept provides a 1 G improvement over the standard valve,
and a 0.5 G improvement over the high flow ready pressure valve.
On the basis of published data taken under similar conditions, the
new valve appears to provide a 0.5 G improvement over all
electronic servo valves. Pilot acceptance of this rapid acting
concept has been favorable. Author

AB86-19318
VECTORED THRUST DIGITAL CONTROL OF EJECTION
SEATS .
J. V. CARROLL (Scientific Systems, Inc., Cambridge, MA) and M.
K. KLUKIS (Martin Marietta Engineering Computer Center, Orlando,
FL) IN: SAFE Association, Annual Symposium, 22nd, Las Vegas,
NV, December 9-13, 1984, Proceedings . Van Nuys, CA, SAFE
Association, 1985, p. 117-121. USAF-supported research. refs
A closed loop control law design for open ejection seats is
presented and discussed. The combination of worsening survival
statistics during crew escape in recent years and improving control
component technology has made such a study timely and practical.
The control technique is based on nonlinear acceleration control,
which- exploits very well the unique and highly nonlinear
characteristics of the pilot/seat system. This paper reviews the
design of the controller, including the related actuator configuration
and microprocessor architecture issues. A breadboard hybrid
simulation, utilizing a wire-wrapped- electronic digital controller and
a unique vectored thrust actuation concept, has been developed
for real time analysis of the concept and is also discussed in this
paper. This real time ejection seat controller breadboard analysis
capability represents a major step in the evolution of the *smart’
seat, from concept and digital simulation to fabrication, sled testing
and production. This design represents a reasonable approach
for the control of the seat in its harsh, highly constrained
environment, over diverse escape conditions. Author

218

A86-19320

CONTROL LAW AND LOGIC DEVELOPMENT FOR
CONTROLLABLE EJECTION SEAT CATAPULT

A. K. TRIKHA (Boeing Military Airplane Co., Seattle, WA) IN:
SAFE Association, Annual Symposium, 22nd, Las Vegas, NV,
December 9-13, 1984, Proceedings . Van Nuys, CA, SAFE
Association, 1985, p. 132-137.

(Contract F33615-83-C-3045)

An adaptive ejection seat catapult has been developed which
can adjust its thrust to variations in seat/crewperson weight,
propellant temperature, and airplane g values. As a result, the rail
tipoff velocity can be maximized without exceeding the
crewperson’s dynamic response index. Simulation results are
presented to show that the objective has been met for flight
conditions with variations in crewmember/seat weight between 272
to 444 Ib, operating temperatures ranging from -65 to +160 F,
and the aircraft acceleration of +10 g (compression) to -3 g
(tension). The catapult diagram and the control law and logic
diagram are included. 1.8.

AB6-19331

A MICROPROCESOR SEQUENCER FOR THE ADVANCED NAVY
EJECTION SEAT

P. AYOUB (U.S. Naval Material Command, Naval Air Development
Center, Warminster, PA) IN: SAFE Association, Annual
Symposium, 22nd, Las Vegas, NV, December 9-13, 1984,
Proceedings Van Nuys, CA, SAFE Association, 1985, p.
195-199. :

In the case of current Navy Escape Systems, only a limited
number of operational modes is available. As an example, a present
operational system uses a total of four timing modes to cover the
entire ejection cycle. The present paper is concerned with an
alternative to the fixed mode selection. A great improvement in-
system performance is achieved by utilizing currently available
microprocessor technology to analyze airspeed and altitude inputs
and select from a wide range of programmed operational modes.
It is pointed out that this improvement is realized without a sacrifice
to system reliability. G.R.

AB86-19339

CONTROLLABLE EJECTION SEAT CATAPULT PROGRAM

S. J. BAUMGARTNER (Boeing Military Airplane Co., Seattle, WA)
IN: SAFE Association, Annual Symposium, 22nd, Las Vegas, NV,
December 9-13, 1984, Proceedings . Van Nuys, CA, SAFE
Association, 1985, p. 237-245.

The Controllable Ejection Seat Catapult (CESC) Program is
being sponsored by Air Force Wright Aeronautical Laboratories,
Flight Dynamics Laboratory, Crew Escape Branch (AFWAL/FIER).
The contract was awarded to an American aerospace company
on September 16, 1983. An ejection seat catapult has the function
to propel the ejection seat out of an aircraft cockpit during
emergency ejection conditions. According to the operational
performance objective for the catapult, the velocity reached at
the end of the catapult stroke is to be maximized without reaching
acceleration levels which are harmful to the crewperson. Under
certain conditions, the fixed performance capability of the present
day catapult becomes unacceptable. The considered program was
initiated with the objective to develop a catapult which is free of
the drawbacks of the currently used models, taking into account
a catapult concept capable of providing a controllable thrust level
for a conventional upright ejection seat. G.R.

A86-19573
VERY LARGE STATIONARY AERIAL PLATFORMS
R. S. LEONARD (BDM Corp., Albuguerque, NM) IN: The National
Symposium and Workshop on Optical Platforms, Huntsville, AL,
June 12-14, 1984, Proceedings . Bellingham, WA, SPIE - The
Internationa! Society for Optical Engineering, 1984, p. 446-457.
Research supported by the BDM Corp. refs

The development of rigid, semirigid, and nonrigid airships, to
operate at altitudes above 40,000 ft for environmental monitoring,
ship traffic control, surveillance, and as high altitude observatories
is examined. A comparison of airships with aircraft is presented;



the advantages of modern airships are discussed. The materials
used for the structure of the airship, which consists of rings, griders,
wire bracing, outer skin fabrics, and gas cells, are described. The
powering of the airship with electricity from microwave energy is
studied. Potential construction sequences which will make the
development of the airship economically feasible are analyzed.

AB86-19632*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

DIVERGENCE STUDY OF A HIGH-ASPECT RATIO,
FORWARD-SWEPT WING

S. R. COLE (NASA, Langley Research Center, Hampton, VA)
AlAA, Aerospace Sciences Meeting, 24th, Reno, NV, Jan. 6-9,
1986. 9 p. refs

(AIAA PAPER 86-0009)

A study has been conducted in the NASA-Langley Transonic
Dynamics wind tunnel to determine the divergence characteristics
of a high aspect ratio forward swept wing of rectangular planform,
for sweep angles of zero, -15, -30, -45, and -60 deg. In addition
to a rectangular wingtip, a tip whose geometry lay parallel with
_ the freestream flow was tested at a sweep angle of -45 deg. The
primary objective was to obtain data that could be used to verify
the divergence prediction capabilities of an aeroelastic analysis
code employing kernel function aerodynamics. The analytical
predictions of convergence were found to be conservative for all
forward sweep angles, and the effect of the two tip shapes on
divergence dynamic pressure were accurately predicted. O.C.

AB86-19674#

DESIGN OF A TWIN-ENGINE SHORT-HAUL COMMUTER
AIRCRAFT FOR THE 1990S

E. D. COOPER and D. W. MCKENNA (California Polytechnic State
University, San Luis Obispo) AIAA, Aerospace Sciences Meeting,
24th, Reno, NV, Jan. 6-9, 1986. 10 p. refs

"(AIAA PAPER 86-0077)

Taking fuel economy as the primary design criteria for a low
direct operating cost (DOC) commuter airliner for the 1990s, a
configuration incorporating a ’joined wing’ planform and pusher
propfans was developed which is projected to yield substantial
increases in propulsion efficiency and decreases in weight and
drag. The DOC of this design, which is noted to depend on no
high risk, novel technologies, was found to be significantly lower
than a comparably scaled cantilever wing aircraft. Operating costs
were found to be comparable. O.C.

AB86-19851"#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

LABORATORY STUDY OF THE EFFECTS OF SIDEWALL
TREATMENT, SOURCE DIRECTIVITY AND TEMPERATURE ON
THE INTERIOR NOISE OF A LIGHT AIRCRAFT FUSELAGE

K. E. HEITMAN and J. S. MIXSON (NASA, Langley Research
Center, Hampton, VA) AIAA, Aerospace Sciences Meeting, 24th,
Reno, NV, Jan. 6-9, 1986. 9 p. refs

(AIAA PAPER 86-0390)

This paper describes a laboratory study of add-on {coustic
treatments for a twin-engine, propeller-driven aircraft fuselage. The
sound source was a pneumatic-driver, with attached horn to
simulate propeller noise distribution, powered by a white noise
signal. Treatments included a double-wall, production-line treatment
and various fiberglass and lead-vinyl treatments. Insertion losses,
space-averaged across six interior microphone positions, were used
to evaluate the treatments. In addition, the effects of sound source
angle and ambient temperature on interior sound pressure level
are presented. The sound source angle is shown to have a
significant effect on one-third octave band localized sound pressure
level. While changes in ambient temperature are shown to have
little effect on one-third octave band localized sound pressure
level, the change in narrowband localized sound pressure level
may be dramatic. Author
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A86-19868"# Integrated Systems, Inc., Palo Alto, Calif.

FLIGHT TEST MANEUVER MODELING AND CONTROL

P. K. A. MENON, R. A. WALKER (Integrated Systems, Inc., Palo
Alto, CA), and E. L. DUKE (NASA, Flight Research Center, Edwards,
CA) AlAA, Aerospace Sciences Meeting, 24th, Reno, NV, Jan.
6-9, 1986. 10 p. refs

(Contract NAS2-11877)

(AIAA PAPER 86-0426)

The use of automated flight test schemes decrease the aircraft
flight testing time and pilot work load while enhancing the data
quality. Two major elements involved in developing such an
automated technique are maneuver modeling to generate command
histories from the maneuver specifications and the synthesis of
control systems to track these command histories. This paper
describes the maneuver modeling for eight flight test trajectories.
The control system synthesis with Kosut's suboptimal minimum
error excitation linear quadratic regulator approach is presented.
The closed-loop simulation results are given. Author

A86-19894*# Lockheed-Georgia Co., Marietta. .
DEVELOPMENT OF PNEUMATIC THRUST-DEFLECTING
POWERED-LIFT SYSTEMS :

R. J. ENGLAR (Lockheed-Georgia Co., Marietta), J. H. NICHOLS,
JR., M. J. HARRIS (David W. Taylor Naval Ship Research and
Development Center, Bethesda, MD), J. C. EPPEL, and M. D.
SHOVLIN (NASA, Ames Research Center, Moffett Field, CA) AIAA,
Aerospace Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 13
p. refs

(AIAA PAPER 86-0476)

Improvements introduced into the Circulation Control
Wing/Upper Surface Blowing (CCW/USB) STOL concept (Harris
et al., 1982) are described along with results of the full-scale
static ground tests and model-scale wind tunnel investigations.
Tests performed on the full-scale pneumatic thrust-deflecting
system installed on the NASA QSRA aircraft have demonstrated
that, relative to the original baseline configuration, a doubling of
incremental thrust deflection due to blowing resulted from
improvements that increased the blowing span and momentum,
as well as from variations in blowing slot height and geometry of
the trailing edge. A CCW/Over the Wing model has been built
and tested, which was shown to be equivalent to the CCW/USB
system in terms of pneumatic thrust deflection and lift generation,
while resolving the problem of cruise thrust loss due to exhaust
scrubbing on the wing upper surface. LS.

AB6-19904#
THE BASICS OF ON-BOARD SIMULATION AND EMBEDDED
TRAINING .
B. J. BRADY (USAF, Wright Aeronautical Laboratories,
Wright-Patterson AFB, OH), R. P. MEYER, R. E. LAMBERT, and
C. A. SCOLATTI (McDonnell Aircraft Co., St. Louis, MO) AlAA,
Aerospace Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 10
p. refs
(Contract F33615-78-C-3601)
(AIAA PAPER 86-0493) )
Embedded training systems (ETS) which use on-board
helmet-mounted displays (HMD}) to turn fighter aircraft into real-time
in-flight simulators are described. A threat situation is presented
on the HMD by the ETS computer program and is treated as real
by all avionics, thereby joining the features of ground-based
simulation ‘and tactical training. The instruments, flight and fire
control systems remain active during the encounters with the
enemies generated internally. Simulated missiles can be viewed
as they fly toward the target(s), which fly programmed tactical
maneuvers corresponding to generic enemy aircraft. The realism
of the system is enhanced by the presence of actual aerodynamic
forces and controls, and the embedded models can even provide
radar displays of the visually sighted targets. Trials which will be
carried out to evaluate the effectiveness of the ETS are outlined.
M.S.K.
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AB6-19940*# Wichita Univ., Kans.

DESIGNING AN ELECTRO-IMPULSE DE-ICING SYSTEM

G. W. ZUMWALT and R. A. FRIEDBERG (Wichita State University,
KS) AIAA, Aerospace Sciences Meeting, 24th, Reno; NV, Jan.
6-9, 1986. 9 p. refs

(Contract NAG3-284)

(AIAA PAPER 86-0545)

Basic principles and parameters for a system to deice aircraft
with electromagnetic impulses are described. The physical basis
for deicing by such impulses is explained, and the requirements
involved in the electrodynamic design, structural dynamic design,
and system design are discussed. Some manufacturing and testing
problems and techniques are described. C.D.

AB6-19941#

THE ELECTRODYNAMIC OPERATION OF ELECTRO-IMPULSE
DEICING SYSTEMS

G. J. LEWIS (Rolls-Royce, Ltd., Derby, England) AIAA, Aerospace
Sciences Meeting, 24th, Reno, NV, Jan. 6-9, 1986. 9 p.
SERC-supported research. refs

(AIAA PAPER 86-0547)

An analysis of the transient exciting current situation is
presented. The derivation of the magnetic vector potential equation
and its solution using the Laplace and Hankel transforms are
described. With the solution of the vector potential equation
physical qualities, such as azimuthal force, and impulse, which
relate to electro-impulse deicing systems performance are
calculated. An experiment measuring the normal impulse on the
plate is provided. The dependence of impulse on plate thickness,
plate conductivity, plate separation, and discharge frequency is
investigated. The theoretical and experimental data show good
correlation. An example of an electro-impulse deicing system
designed to the specification of the structure being deiced is
given. I.F.

AB6-20036#
THE DAMAGE TOLERANCE APPROACH IN THE TYPE
APPROVAL PROCESS
P. FERNANDEZ-RUIZ (Transport Canada, Airworthiness Branch,
Ottawa) (CASI, Annual General Meeting, 31st, Ottawa, Canada,
May 28, 1984) Canadian Aeronautics and Space Journal (ISSN
0008-2821), vol. 31, March 1985, p. 3-13. refs

The optimization of maintainance procedure for type approval
of commercial aircraft is studied. The damage tolerance concept,
which is to predict the behavior of aircraft structures under
applicable loading conditions, is based on the time it takes for
cracks to appear and damage to grow. The time intervals in the
maintenance program, threshold inspection level, and repeat
inspection interval, are explained. The procedures to be followed
by a manufacturer to achieve airworthiness certification of the
aircraft are discussed. The selection of materials for design of
structures that have high yield, stress, high fracture toughness,
and crack growth is examined. The use of load analyses, crack
growth models, test data, and numerical integration in the
evaluation of aircraft structures is described. The comparison of
predicted crack growth values with predefined crack growth and
the development of crack growth diagrams for each structure is
possible following the analyses. The damage tolerance criteria
requires that the aircraft be capable of successfully completing a
flight during which structural damage is possible. The testing of
the ability of the pressurized fuselage to sustain impact is
investigated. I.F.

AB6-20038# .
HELICOPTER FATIGUE MONITORING USING A SINGLE
CHANNEL RECORDER
D. L. SIMPSON (National Aeronautical Establishment, Structures
and Materials Laboratory, Ottawa, Canada) (CASI, Annual General
Meeting, 31st, Ottawa, Canada, May 28, 1984) Canadian
Aeronautics and Space Journal (ISSN 0008-2821), vol. 31, March
1985, p. 30-44. refs

The use of single channel recorders and loaded transfer
functions to monitor fatigue damage in CH-113 helicopters is
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investigated. The equipment used includes two single channel
recorders for monitoring the output from strain gauges on the
longitudinal pitch links on both the fore and aft rotors, and the
Rainflow counting method of Hutchinson and Steinman (1980} for
data compression. Techniques used to generate transfer functions
are analyzed. Identification of the maneuvers which produce cycles
that exceed the component endurance limit by applying flight load
survey data, and the methods of treating loads above the
endurance limit are described. The analyses reveal that
conservative estimates of fatigue damage are calculated using
transfer functions and the measured longitudinal pitch load
spectrum. It is concluded that indirect monitoring of fatigue damage
with single channel recorders is possible; however, improvements
in instrumentation are required to provide an increase in the
percentage of accurate data obtained. I.F.

AB6-20039#

ASSESSING COST-EFFECTIVE WEIGHT SAVING IN AIRCRAFT
OPERATIONS

D. G. PECK (Transport Canada, Ottawa) (CASI, Annual General
Meeting, 31st, Oftawa, Canada, May 28, 1984) Canadian
Aeronautics and Space Journal (ISSN 0008-2821), vol. 31, March
1985, p. 45-51.

Three methods of establishing cost/weight savings for aircraft
are analyzed. The first method described involves measuring the
value of the weight by useful load; dividing the points of useful
load into the aircraft cost will establish the cost/pound value of
the aircraft. A table of values of useful load for various aircraft
types is provided. The second technique which calculates the value
of weight by the amount of fuel saved is examined; it is observed
that jets provide more savings than propeller aircraft and more
flight time increases savings. The usefulness of the third method "
where a value is assigned to weight saving revenue purposes is
revealed through an example. I.F.

A86-20125

BIGGER IS BETTER - STRETCHING THE C-141 STARLIFTER
R. A. SAPP (Lockheed-Georgia Co., Marietta, GA)  Lockheed
Horizons, Oct. 1985, p. 38-44.

A development history is presented for the fuselage-stretching
modification undertaken in 1975 for the C-141 cargo aircraft,
yielding the C-141B. The fuselage was extended 280 in by inserting
a 160-in. plug ahead of the wing, and a 120-in. plug behind it, on
an existing C-141A aircraft. In addition, the modification program
imparted inflight refueling capabilities, and altered the spanwise
wing lift distribution by changing the wing/fuselage fairing structure.
The midfuselage structure was reinforced through the addition of
a central longeron underneath the cargo floor. Attention is given
to the splicing of the plugged fuselage section. o.C.

AB6-20155"# Air Force Wright Aeronautical Labs.,
Wright-Patterson AFB, Ohio.

AEROELASTIC TAILORING - THEORY, PRACTICE, AND
PROMISE

M. H. SHIRK, T. J. HERTZ (USAF, Wright Aeronautical Laboratories,
Wright-Patterson AFB, OH), and T. A. WEISSHAAR (Purdue
University, West Lafayette, IN) Journal of Aircraft (ISSN
0021-8669), vol. 23, Jan. 1986, 'p. 6-18. NASA-supported
research. refs

(AIAA PAPER 84-0982)

Aeroelastic tailoring technology is reviewed with reference to
the historical background, the underlying theory, current trends,
and specific applications. The specific application discussed include
the Transonic Aircraft Technology program, an Advanced Design
Composite Aircraft, the Wing/Inlet Advanced Development
program, and the forward-swept wing. Finally, the future of
aeroelastic tailoring and the development of an aeroelastic tailoring
analysis and design tool under the Automated Strength-Aeroelastic
Design program are examined. V.L.
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A86-20157# ’

BLENDED BLOWN FLAPS AND VECTORED THRUST FOR
LOW-SPEED FLIGHT

J. E. CARR (Grumman Aerospace Corp., Bethpage, NY)  Journal
of Aircraft (ISSN 0021-8669), vol. 23, Jan. 1986, p. 26-31. refs
(AIAA PAPER 84-2199)

" Short take-off and landing (STOL) capability is a recurring design
goal for current and future aircraft design studies to meet reduced
field length requirements, provide increased stores ’'bring back’
capability, enhance carrier aircraft payload launch and recovery
envelopes, and improve in-flight maneuvering. The Grumman
Corporation has conducted a study to design and build an A-6
STOL demonstrator aircraft for the Navy that employs
two-dimensional vectored nozzles and chordwise blowing for
low-speed flight. If completed, this program would demonstrate
operationally acceptable STOL performance with minimum loss in
cruise performance. The results of a two-dimensional airfoil test
determined that a plain blown flap with a large-radius, upper
leading-edge blowing segment and a conventional-shaped
trailing-edge section had better high-lift capability for the available
blowing momentum of the design. Extensive three-dimensional wind
tunnel testing verified predicted longitudinal characteristics, showed
acceptable longitudinal and lateral directional control, and defined
design limitations associated with the high-lift systems. Author

AB86-20158*#  National Aeronautics and Space Administration.
Langley Research Center, Hampton, Va.

LABORATORY STUDY OF CABIN ACOUSTIC TREATMENTS
INSTALLED IN AN AIRCRAFT FUSELAGE

K. E. .HEITMAN and J. S. MIXSON (NASA, Langley Reserach
Center, Hampton, VA) Journal of Aircraft (ISSN 0021-8669),
vol. 23, Jan. 1986, p. 32-38. Previously cited in issue 01, p. 4,
Accession no. A85-10874. refs

A86-20163#

PERFORMANCE OF A FORWARD SWEPT WING FIGHTER
UTILIZING THRUST VECTORING AND REVERSING

E. H. MILLER (Grumman Aerospace Corp., Bethpage, NY) Journal
of Aircraft (ISSN 0021-8669), vol. 23, Jan. 1986, p. 68-75. Previously
cited in issue 23, p. 3404, Accession no. A83-48344. refs
{Contract MDA903-82-C-0218)

AB86-20165#

FINITE ELEMENT ANALYSIS OF AN ULTRALIGHT AIRCRAFT
T. V. BAUGHN and P. F. PACKMAN (Southern Methodist University,
Dallas, TX) (Structures, Structural Dynamics, and Materials
Conference, 26th, Orlando, FI, April 15-17, 1985, Technical Papers.
Part 1, p. 71-78) Journal of Aircraft (ISSN 0021-8669), vol. 23,
Jan. 1986, p. 82-86. Previously cited in issue 13, p. 1848, Accession
no. A85-30234.

AB6-20235#
ENDURANCE INCREASE BY CYCLIC CONTROL
G. SACHS and T. CHRISTODOULOU (Muenchen, Technische
Universitaet, Munich, West Germany}  Journal of Guidance,
Control, and Dynamics (ISSN 0731-5090), vol. 9, Jan.-Feb. 1986,
p. 58-63. refs

Applying the minimum principle, maximum endurance flight is
considered as an optimal cyclic control problem with a state variable
constraint. It is shown that a significant increase in the maximum
endurance can be achieved by dynamic flight having an optimal
cyclic control when compared to the best steady-state flight. The
optimal altitude range within the flight envelope is determined.
Furthermore, it is shown that the powerplant type represents a
key factor when compared to other aircraft characteristics. From
this, it follows that turbojet-type engines have properties that can
increase endurance via cyclic control. With regard to propeller-type
powerplants, however, there appears to be no or only small
improvements possible for the cyclic model considered here. It is
also shown that an increase in the maximum lift/drag ratio
improves the cyclic control efficiency, which is more enhanced
than steady-state flight efficiency. Author
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AB6-20238"# National Aeronautics and Space Administration.
Flight Research Center, Edwards, Calif.

SIMULATOR EVALUATION OF A REMOTELY PILOTED
VEHICLE VISUAL LANDING TASK

S. K. SARRAFIAN (NASA, Flight Research Center, Edwards, CA)
Journal of Guidance, Contro!, and Dynamics (ISSN 0731-5090),
vol. 9, Jan.-Feb. 1986, p. 80-84. Previously cited in issue 20, p.
2851, Accession no. A84-42348. refs

A86-20822

ELIMINATION OF BUFFETING ON THE REAR FUSELAGE OF
THE HERCULES TANKER

D. G. MABEY (Royal Aircraft Establishment, Dynamics Laboratory,
Bedford, England)  Aeronautical Journal (ISSN 0001-9240), vol.
89, Nov. 1985, p. 339-342.

The conversion of the Hercules aircraft for flight refuelling
necessitated the installation of a small drogue box on the lower
surface of the rear fuselage. This produced a long flow separation
and unacceptable rear fuselage and elevator buffeting at the drogue
towing speeds required. The flow separation was stabilized, and
the buffeting eliminated, by the installation of strakes and the
provision of a small bleed fiow through the drogue box. Author

A86-20932
GEOMETRY GENERATION FOR TRANSONIC DESIGN
H. SOBIECZKY (DFVLR, Institut fuer theoretische
Stroemungsmechanik, Goettingen, West Germany) IN: Advances
in computational transonics . Swansea, Wales, Pineridge Press,
1985, p. 163-182. USAF-sponsored research. refs

Since demands for higher efficiency and improved performance
have led to the operation of aircraft in the transonic regime,
computational design procedures for both aircraft and
turbomachinery have become increasingly important. The designed
aircraft components have to be integrated into realistic
configurations, and wind tunnel tests and refined investigations
are required to predict aerodynamic performance reliably. As a
result of the need of refined shape definition, the generation of
geometry has become an important part of computational
aerodynamics. The present paper is concerned with a flexible
geometry generator which is based on a set of parameters and
analytical relations. The geometry generator is to provide input
data for a number of existing transonic analysis algorithms and
some shock-free flow design codes. Aspects of shape generation
are discussed, taking into account simple analytical relations, a
fuselage geometry definition, a wing geometry definition, and wing
integration to fuselage. Attention is also given to airfoil design
and analysis, and computational grid generation. G.R.

A86-21051

SOCIETY OF EXPERIMENTAL TEST PILOTS, SYMPOSIUM,
28TH, BEVERLY HILLS, CA, SEPTEMBER 26-29, 1984,
PROCEEDINGS

Lancaster, CA, Society of Experimental Test Pilots, 1984, 321 p.
For individual items see A86-21052 to AB6-21054, AB86-21056 to
AB86-21068.

Papers are presented on supersonic conventional weapon
testing, F-14A low-altitude, low-airspeed, high-angle-of-attack
asymmetric thrust flight test program, initial sea trials of the AV-8B
Harrier aircraft, flight tests of the helicopter pneumatic deicing
system, and testing the modern composite scaled prototype.
Consideration is given to F/A-18 ski jump takeoff evaluation,
nonrigid airship testing, helicopter evasive maneuvering flight test,
testing Canadian unique features of the CF-18, AV-8B Harrier Il
structural test program, probe and drogue refueling large receiver
aircraft, and high speed escape systems. In addition, flight testing
the fixed wing configuration of the rotor systems research aircraft,
F-15 dual-role fighter flight testing, Space Shuttle development
update, Space Shuttle night landing, and orbital flight test of the
manned maneuvering unit are discussed. LS.
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A86-21052

SUPERSONIC CONVENTIONAL WEAPON TESTING OF THE
F/A-18A HORNET

J. C. STENCIL and J. PICKERAL (U.S. Navy, Naval Air Test Center,
Patuxent River, MD) IN: Society of Experimental Test Pilots,
Symposium, 28th, Beverly Hills, CA, September 26-28, 1984,
Proceedings . Lancaster, CA, Society of Experimental Test Pilots,
1984, p. 4-16.

The F/A-18A Hornet is the Navy's first tactical airplane to
provide supersonic carriage and release of conventional weapons.
In the course of an extensive weapon separation analysis and
flight tests, the envelope expansion has uncovered interesting
integration phenomena, some related to the aircraft, and some
related to existing weapons hardware. The combination of an
airplane with the performance capability for supersonic carriage
and delivery and the extensive use of composite materials in its
construction presented unique test and evaluation challenges. This
paper discusses limit cycle oscillations of the wing under certain
store loadings, supersonic conventional weapon separation testing
of general purpose weapons, and hardware deficiencies which
potentially have serious impact on the aircraft tactical envelope.
The need to improve conventional weapons for the new generation
of supersonic strike fighters is emphasized. Author

A86-21053

F-14A LOW ALTITUDE, LOW AIRSPEED, HIGH ANGLE OF
ATTACK ASYMMETRIC THRUST FLIGHT TEST PROGRAM

C. M. BAUCOM and C. CLARK (U.S. Navy, Naval Air Test Center,
Patuxent River, MD) IN: Society of Experimental Test Pilots,
Symposium, 28th, Beverly Hills, CA, September 26-28, 1984,
Proceedings . Lancaster, CA, Society of Experimental Test Pilots,
1984, p. 17-26.

The effect of asymmetric thrust (AT), due to single engine
failure during low-speed, high-angle-of-attack (ACA) maneuvering,
on F-14A high AOA flying qualities have been tested at low
altitudes, using a F-14A No. IX highly modified aircraft with
numerous special installations. Real-time F-14 simulation models,

updated aerodynamic models for both the clean and external stores -

configurations, and a new TF30-P414A thrust model were
implemented, and several low-speed aerodynamic coefficients were
modified on the basis of previous flight-test results. In addition to
the structured maneuvers, the effects of thrust asymmetry from
both afterburner failure and full engine stalls while performing
tactical fleet fighter maneuvers were tested. While AT alone did
not produce disorienting departures, flight control departures could
be easily induced when the uncommanded roll from thrust
asymmetry was countered by natural sense lateral stick inputs
away from roll. The AT contribution to such combined AT/flight
control departures was the major cause of the subsequent yaw
accelerations only at very high AOAs. 1.S.

- A86-21054
AV-8B INITIAL SEA TRIALS
M. A. NYALKO and R. E. GRIMES (U.S. Navy, Naval Air Test
Center, Patuxent River, MD) IN: Society of Experimental Test
Pilots, Symposium, 28th, Beverly Hills, CA, September 26-28, 1984,
Proceedings . Lancaster, CA, Society of Experimental Test Pilots,
1984, p. 27-38.

Shored-based buildup tests, a laboratory simulation, and
shipboard tests were conducted to evaluate the capabilities of the
AV-8B aircraft model to operate from air-capable amphibious ships,
and to compare these_capabilities to those of the AV-8A aircraft.
The aspects of the shipboard takeoff and landing performance,
the launch and recovery techniques, the aircraft/ship interface,
and the instrument approach profiles and procedures were
investigated. All tests were conducted in the V/STOL configuration
with gear down, ailerons dropped 15 deg, and flaps and nozzles
interconnected. The tests have demonstrated an excellent
capability of AV-8B to operate from a sea-based platform, with
the STO performance gains of up to 42 percent increased over
the AV-8A in mission payload, and an improvement of flying
qualities in all flight regimes, resulting in greatly reduced pilot
workload. Crosswind takeoff limitations were influenced entirely
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by ship's effects and were the same as those of the AV-8A.
Approach profile testing to a 0.5 NM minimum showed that the
AV-8B will be able to operate in all-weather conditions. 1.S.

AB86-21056

PROGRESS REPORT - F-16 C&D TESTING

K. DWYER (General Dynamics Corp., Fort Worth, TX) and T.
MESCHKO (USAF, Edwards AFB, CA) IN: Society of Experimental
Test Pilots, Symposium, 28th, Beverly Hills, CA, September 26-28,
1984, Proceedings . Lancaster, CA, Society of Experimental Test
Pilots, 1984, p. 58-71.

The goals and some results of a three-stage F-16 Multinational
Staged Improvement Program (MSIP) for the continued expansion
of the F-16A/B aircraft capabilities are presented. As the ultimate
goal, the future F-16C/D aircraft under development is intended
to perform both the night, low-level, ground-attack missions and
the all-weather, multi-target, air-to-air missions. Improved cockpit,
new and improved avionics, airframe changes, and added weapon
carriage are the major changes introduced during Stages | and Il
of the F-16 MSIP. The following systems are planned for
incorporation into the F-16C/D aircraft during Stage lll: the
Low-Altitude Navigation and Targeting Infrared for Night system,
which incorporates navigation and targeting forward looking infrared
sensors and a terrain-following radar; the Advanced Medium-Range
Air-to-Air Missile, as the beyond-visual-range weapon; the F-110
GE-100 engine; ASPJ equipment; the ALR-74 Radar Warning Set;
the Globa! Positioning System; and the Precision Locator Strike
System. 1.S.

A86-21057

F-20A TIGERSHARK PROGRESS REPORT

D. BARNES (Northrop Corp., Los Angeles, CA) IN: Society of
Experimental Test Pilots, Symposium, 28th, Beverly Hills, CA,
September 26-28, 1984, Proceedings . Lancaster, CA, Society of
Experimental Test Pilots, 1984, p. 75-100.

The progress of the F-20 flight test and marketing support
efforts and of the basic F-20 design is reported. Three main topics
are covered: (1) the aircraft characteristics, in particular the recently
changed features, (2) selected recent flight test resuits, and (3)
the customer demonstration and marketing-support activities.
Among the special characteristics of the F-20A aircraft are an
increased wing and flap area, an upgraded 18,000-lb production
engine, integrated digital avionics, a first-flight-test instrument panel
(FTIP) with a programmable digital display, and the second- and
third-FTIP for avionics testing. The results of testing the
airworthiness, the performance and flight qualities, and flight
avionics performed in more than 910 test flights have verified the
high degree of reliability, maintainability, and safety of the F-20A
Tigershark aircraft. i 1.S.

AB86-21058

CONVENTIONAL TAKEOFF AND LANDING (CTOL) AIRPLANE
SKI JUMP EVALUATION

C. P. SENN and T. A. WAGNER (U.S. Navy, Naval Air Test Center,
Patuxent River, MD) IN: Society of Experimental Test Pilots,
Symposium, 28th, Beverly Hills, CA, September 26-28, 1984,
Proceedings . Lancaster, CA, Society of Experimental Test Pilots,
1884, p. 101-117.

Ski-jump launching as an alternative to shipboard catapuilt
launch for conventional takeoff and landing (CTOL) aircraft was
evaluated by tests on an F/A-18A aircraft, using a pitch
attitude-capture flyaway technique. Results of ground acceleration
runs and high-angle-of-attack tests, dynamic single-engine flight
characteristics, and definitions of aborted takeoff/committed to
takeoff criteria are reported. In a total of 91 ski-jump launches,
operated from both the 6 and 9 deg ramp, about 66 percent
reduction in takeoff ground roll was obtained, compared to the
normal ground takeoff. A ski-jump launch is an easier maneuver
than a normal field takeoff. Any operational CTOL ski-jump aircraft
should have a Head-Up Display, nosewheel steering, stability
augmentation in all axes, and an accurate, repeatable flight control
trim system. The general arrangement and dimensions of the test
ski-jump equipment are included. I.S.



AB86-21059

NON-RIGID AIRSHIP TESTING

L. D. WHITMER and K. BEEKS IN: Society of Experimental
Test Pilots, Symposium, 28th, Beverly Hills, CA, September 26-28,
1984, Proceedings . Lancaster, CA, Society of Experimental Test
Pilots, 1984, p. 118-127.

" The flying qualities and performance of a lighter-than-air aircraft,
the Patrol Airship Concept Evaluation (PACE) test airship,
designated Al-500, were evaluated. NASA’s Ames, in conjunction
with Systems Technology, provided the instrumentation for dynamic
tests and propefler thrust measurements. The results indicate that
the AI-500 has a potential for use in maritime patrol missions.
However, the conventional control system is inadequate for
long-endurance or heavy-weather missions due to high control
forces in maneuvering flight, and a requirement for the pilot to
continually monitor the controls to maintain proper altitude and
heading alignment. The vectored thrust did provide a VTOL
capability, but not an adequate rearward vector angle and lateral
control in the hovering environment. An analysis indicated that
these deficiencies were correctable. 1.8.

A86-21060

TESTING CANADIAN UNIQUE FEATURES OF THE CF-18 - THE
FIRST YEAR

G. M. LACROIX (Aerospace Engineering Test Establishment,
Canada) IN: Society of Experimental Test Pilots, Symposium,
28th, Beverly Hills, CA, September 26-28, 1984, Proceedings .
Lancaster, CA, Society of Experimental Test Pilots, 1984, p.
150-163.

The initial Weapons Clearing Program (WCP) of Canada’s
multirole CF-18 fighter was tested, including the 19 tube LAU-5003
rocket launcher and 2.75-in. CRV-7, the BL-755 cluster bomb,
and the SUU-5003 training dispenser with four CRV-7’s and six
Modular Practice Bombs. The major program phases consisted of
the flutter, flying qualities, cruise performance, the
separation/jettison, and the rocket compatibility/accuracy tests.
The results indicate that all objectives of the CF-18 initial WCP
were achieved. Appropriate limits have been established to ensure
the successful employment of the WCP weapons, and the follow-on
testing has been identified to further enhance the capabilities of
the CF-18. Diagrams of the CF-18 flutter test configurations, flying
qualities test configurations, and the flutter analysis system are
included. : 1.S.

A86-21061

STRUCTURAL DEMONSTRATION OF THE AV-8B HARRIER Il
J. C. JACKSON (McDonnell Aircraft Co., St. Louis, MO)  IN:
Society of Experimental Test Pilots, Symposium, 28th, Beverly Hills,
CA, September 26-28, 1984, Proceedings . Lancaster, CA, Society
of Experimental Test Pilots, 1984, p. 164-175.

Structural demonstration of the AV-8B Harrier Il, an aircraft
that is 26 percent advanced composite material (graphite material
filaments bonded together in a matrix of epoxy), and the results
of the ground- and flying-tests are presented. The ground fatigue
tests on the airframe had no failures, and the parts of the aircraft
made from composite materials did extremely well. Five different
configurations were tested in the flight test program, ranging from
a clean aircraft to one carrying four 1000-Ib bombs. The low-altitude
and high-speed handling qualities of the aircraft were satisfactory.
There were no major structural failures encountered nor load limits
exceeded. A unique method of instrumentation was developed for
this aircraft, in which the measurands were sandwiched in between
layers of the composite materials as they were put together. The
diagrams of the AV-8B aircraft, its control surface loads
instrumentation, the test site communication system, as well as
the structural demonstration points are included. 1.S.

05 AIRCRAFT DESIGN, TESTING AND PERFORMANCE

A86-21062

PROBE AND DROGUE REFUELLING LARGE RECEIVER
AIRCRAFT

J. A. BROWN (Aeroplane and Armament Experimental
Establishment, Boscombe Down, Engiand) IN: Society of
Experimental Test Pilots, Symposium, 28th, Beverly Hills, CA,
September 26-28, 1984, Proceedings . Lancaster, CA, Society of
Experimental Test Pilots, 1984, p. 176-190.

The probe- and-drogue refueling techniques of large fighter-type
aircraft, practiced in the 1950's and 1960's and applied again
during the Falklands' crisis, are reviewed. The trials method
involved and the problems of performance (in particular, in cases
when the envelope overlap is small, and the refueling must take
place at altitudes below 10,000 ft, where the worst of the weather
is found) are discussed in detail. Special attention is given to the
aspects of handling a large receiver and the problems connected
with pilot-induced oscillations and heavy controls (heavy ailerons,
elevators, etc.) in the situations where lateral position must be
controlled within 9 inches with minimal lateral motion at the time
of contact. The effect of receiver's bow wave on the drogue is
considered. Finally, the potential dangers of propellers in the C2,
Transall, and C130 probe and drogue receivers are examined. A
list of recommendations is given concerning characteristics and
features of an ideal probe-and-drogue large receiver vehicle. |.S.

A86-21063
ESCAPE SYSTEMS TESTING
J. B. MCDONALD and D. GRAGG (USAF, Holloman AFB, NM)
IN: Society of Experimental Test Pilots, Symposium, 28th, Beverly
Hills, CA, September 26-28, 1984, Proceedings . Lancaster, CA,
Society of Experimental Test Pilots, 1984, p. 191-206. refs

The escape system’s (ES’s) aspects of flight testing, in particular
the problems encountered in the dynamic speed ranges above
600 KEAS, are presented. The development history of ES in the
last 20 years led to the introduction of an encapsulated ES and
the new Advanced Concept Ejection Seat (ACES)-il. Problems
posed to the ESs by helicopter blades are considered. Special
problems involved in high-speed escape (up to 700 KEAS), where
human tolerance may be exceeded due to the explosive catapult
charge, windblast, and acceleration, resulting in disabling spine
injuries, are discussed. A new generation of ejection seats,
introduced by an advanced development program, the Crew Escape
Technology (CREST), is examined. The CREST seats will enable
a safe escape at 700 KEAS, needing only 75 ft at 300 KEAS and
a flight path angle of 30 deg, and will have advantageous restraining
capability. In addition, a new concept in sled design, the Multi-Axis
Seat Ejection Sled, is discussed. 1.S.

AB6-21064" National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.

FLIGHT TESTING THE FIXED WING CONFIGURATION OF THE
ROTOR SYSTEMS RESEARCH AIRCRAFT (RSRA)

G. W. HALL (NASA, Ames Research Center, Moffett Field, CA)
and P. M. MORRIS (U.S. Army, Aeromechanics Laboratory, Moffett
Field, CA) [IN: Society of Experimental Test Pilots, Symposium,
28th, Beverly Hills, CA, September 26-28, 1984, Proceedings .
Lancaster, CA, Society of Experimental Test Pilots, 1984, p.
209-223. Previously announced in STAR as N85-34135.

The Rotor Systems Research Aircraft (RSRA) is a unique
research aircraft designed to flight test advanced helicopter rotor
system. Its principal flight test configuration is as a compound
helicopter. The fixed wing configuration of the RSRA was primarily
considered an energy fly-home mode in the event it became
necessary to sever an unstable rotor system in flight. While it had
always been planned to flight test the fixed wing configuraion, the
selection of the RSRA as the flight test bed for the x-wing rotor
accelerated this schedule. This paper discusses the build-up to,
and the test of, the RSRA fixed wing configuration. It is written
primarily from the test pilot's perspective. Author
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A86-21065

F-15 DUAL-ROLE FIGHTER FLIGHT TESTING

D. C. SPENCER (USAF, Flight Test Center, Edwards AFB, CA)
IN: Society of Experimental Test Pilots, Symposium, 28th, Beverly
Hills, CA, September 26-28, 1984, Proceedings . Lancaster, CA,
Society of Experimental Test Pilots, 1984, p. 224-236. .

A development test and evaluation effort on the F-15E
Dual-Role Fighter (DRF) is reported. The F-15E, which as a
derivative of the current F-15 aircraft, is a projected long-range
aircraft for the air-to-ground (A/G) as well as the air-to-air (A/A)
missions. The aspects of the F-15 derivative (equipped with
Conformal Fuel Tanks and five-station weapon carriage), fighter
evaluation, the scope of the testing, the performance resuilts,
specific flying qualities, and avionics evaluation are discussed. The
improvements planned for the F-15E include an upgraded radar,
programmable armament control set, and Advanced Medium-Range
A/A Missile capability, as well as Low Altitude Navigation Infrared
System for Night pods, HRR equipment, and expanded weapons
capability. The crew station design has been reconfigured, to
incorporate the state-of-the-art avionics, and tested successfully
by a high-fidelity flight simulator. The flight tests have demonstrated
that the F-15E DRF, while retaining the superior A/A capability of
the F-15, will be capable of the deep strike/interdiction missions
at night and/or under the weather. 1.S.

A86-21306

BASIC AIRCRAFT PERFORMANCE

S. A. POWERS (Fairchild Republic Co., Conceptual Systems
Development Directorate, Farmingdale, NY) Duxbury, MA, Kern
International, Inc., 1984, 238 p.

A set of eight computer programs which can be used to generate
accurate estimates of the performance of aircraft, both on
prescribed missions and in maneuvering flight at prescribed
conditions, is described. A sophisticated, state of the art drag
prediction method, a thrust/fuel flow input and evaluation program,
and a simple method of describing complex missions are included
in the set of programs. With this computing system, it is possible
to go from a three view drawing of an aircraft and a table of
thrust/fuel flow data for the engine to a completed performance
envelope and a mission performance description in two hours
elapsed time. The use of each program is discussed, and an
example of the use of each option is provided. The methods
used in the programs are described, and each variable used is
identified. ' C.D.

AB6-21712

SF-340 AIRFOIL STRUCTURE - A UNIQUE APPROACH

P. V. OLIVA (Fairchild Republic Corp., Farmingdale, NY) IN:
National SAMPE Technical Conference, 17th, Kiamesha Lake, NY,
October 22-24, 1985, Proceedings . Covina, CA, Society for the
Advancement of Material and Process Engineering, 1985, p.
116-124.

The major effort was directed at the fabrication process
development for a generic aileron. Full size feasibility structural
shells were produced and used to develop efficient fabrication
techniques. These were utilized in the successful production of a
generic monocoque shell. A complete aileron assembly was
produced by installing hinge fittings and end ribs to the shell and
the structure was subjected to static test. No discernible damage
was detected at 150 percent of design ultimate load (225 percent
of limit load) and the strain values were in excellent agreement
with prediction. The hollow shell structure, which consists of an
inner and outer graphite/epoxy face sheets sandwiched on a
Nomex honeycomb core is shown. This new unique approach for
an all composite aileron is currently in production on the commercial
aircraft designated as the SF-340. Author

AB6-21897#
DESIGNING AN AIRLIFTER - MCDONNELL DOUGLAS’S C-17
R. DEMEIS Aerospace America (ISSN 0740-722X), vol. 24, Jan.
1986, p. 66-68, 70.

A design development history is presented for the C-17 military
airlifter, whose performance requirements have been characterized
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as a synthesis of the external dimensions of the C-141B, the
cargo capacity of the C-5, and the short/soft airfield operations
capabilities of the C-130. Emphasis is given to the ground handling
features of the C-17, whose cargo ramp can bear as great a load
as the payload volume’s main floor. Powered lift for STOL is
effected through the direction of the four engines’ exhausts onto
the extended, double slotted flaps. Low life cycle costs were
paramount in the course of C-17 design; for the first time, a military
aircraft will be covered by warranties for refiability, maintainability,
and mission completion. O.C.

AB86-22098+#

F-14 RE-ENGINING WITH THE F110 ENGINE

O. T. CASTELLS (General Electric Co., Evendale, OH) and J. T.
STRONG, JR. (Grumman Aerospace Corp., Bethpage, NY) ASME,
International Gas Turbine Conference and Exhibit, 30th, Houston,
TX, Mar. 18-21, 1985. 8 p.

(ASME PAPER 85-GT-184)

The advantages of re-engining the F-14 aircraft with the F110
engine is presented. The areas of improvement and the engine
development philosophy are explained. A summary description of
the pertinent engine design features of the F110 are presented.
The flight test results on inlet/engine compatibility, afterburner
operation, airplane performance, and
maintainability/reliability/durability are interpreted. Finally, a
description of the proposed version of the F110 engine for the
F-14 is presented. Author

AB6-22112#

THE KC-135/CFM56 RE-ENGINE PROGRAM

P. H. PACKER and M. P. GOODMAN (Boeing Military Airplane
Co., Wichita, KS) ASME, international Gas Turbine Conference
and Exhibit, 30th, Houston, TX, Mar. 18-21, 1985. 6 p. refs
(ASME PAPER 85-GT-211)

This paper reviews the preliminary studies that led to the
KC-135/CFM56 Re-Engine Program and discusses the motivation
for re-engining an aircraft, designed in the mid 1950s, with a modern
high bypass turbofan. The selected engine, the CFM56-2B-1. The
other major aircraft modifications are described. The KC-135R test
program methods and results are addressed with particular
attention given to engine and aircraft performance. The overall
benefits of the program relating to mission capability, environmental
impact, and cost are also presented. Author

AB6-22127#

THE F-16 COMMON ENGINE BAY

C. E. PORCHER ASME, International Gas Turbine Conference
and Exhibit, 30th, Houston, TX, Mar. 18-21, 1985. 8 p.

(ASME PAPER 85-GT-231)

The aircraft-engine interfaces of the F-16 fighter's Common
Engine Bay (CEB) are compatible with the current F100-PW-200
engine or either of the F110-GE-100 and F100-PW-220 engines
of the U.S. Air Force’s Alternate Fighter Engine competition. Simple
kits allow changes among any of these three engines to be made
in the field. Attention is presently given to the concept development
history and program management aspects of the CEB, as well as
the design features and control requirements of engine
installation. ’ 0.C.

A86-22131#
XB-70 STRUCTURES AND MATERIALS ADVANCEMENTS
L. M. LACKMAN (Rockwell International Corp., El Segundo, CA)
IN: Evolution of Aircraft/Aerospace Structures and Materials
Symposium, Dayton, OH, April 24, 25, 1985, Proceedings .