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Pressure ratio = 3.72

Aspect ratio (diameter plug/diameter nozzle) = 0.55
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Change in noise
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Coolant was injected from three holes on the
center line of a suction surface of a gas turbine
blade. The density ratio and mass flow ratio
were changed in the ranges of 1~3 and 0.2~
0.9 respectively. The film cooling effectiveness
on the center line is mainly governed by the
momentum ratio, and the optimum ratio is
about 0.05~0.10. The empirical formula for the
film cooling effectiveness on the center line
was decided as the function of the dimension-
less streamwise distance from the injection hole
and the momentum ratio. The muximum and
mean errors of this formula were 55.8% and
8.5 % respectively. The normalized dimensionless
spanwise distribution of the film cooling effecti-
veness agreed well with Gaussian error curve.
By using the above results and the principle of
superposition, one can predict the distribution
of full coverage film cooling effectiveness on
the suction surface under the optimum condi-

tion.
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2. EREELSIUVEERAZE
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B &

@ Tracer gas cylinder
@ Air compressor

(6) Mixing Chamber

<:> Infrared gas analyzer
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mX AN (HAZ—EBF)

AIR BREATHING PROPULSION

Advanced Composites and Ceramics
for Aircraft Engines

AIAA 88-3059

High Temperature Metal Matrix Composites for Future
Aerospace Systems

J. Stephens (NASA Lewis Research Center, USA)

AIAA 88-3060

Propulsion Applications for Advanced High Temperature
Composites

S. Mitchell (GE Aircraft Engines, USA)

AIAA 88-3053
Coming Materials Revolution in Gas Turbine Engines
S. Gupta (Rolls Royce, USA)

AIAA 88-3054
Design and Development of Ceramic Components
R. Holtman (Allison Gas Turbine Division, USA)

AIAA 88-3055
High Temperature Characterization of Ceramic Materials
L. Lindberg (Allied-Signal Aerospace Co., USA)

Advanced Instrumentation

AIAA 88-3034

A Multi-color Fiber-Optic Laser Two Focus Velocimeter
for 3D Flow Analysis

R. Schodl and W. Forster(Institute for Antriebstechnik,
WEST GERMANY)

AIAA 88-3035

Selection of a Laser Anemometer Technique for Propeller
Tests in Wind Tunnels .

J. Kool and J. Gooden (National Aerospace Laboratory,
THE NETHERLANDS)

AIAA 88-3036
Pyrometry for Turbine Blade Development
E. Suarez and H. Przirembel (Pratt & Whitney, USA)

AIAA 88-3037

Evaluating Purge Air Systems for Optical Sensors on
Turbine Engines

T. Hayden and D. Myhre (Rosemount incorporated, USA);
D. Pui, T. Kuhen and C. Tsai (University of Minnesota,
USA)

AIAA-88-3038

Non-Intrusive Space Shuttle Main Engine Nozzle Exit
Diagnostics

J. Shirley and L. Boedeker (United Technologies
Research Center, USA)

AIAA 88-8039

Gas Temperature Measurement in Short Duration
Turbomachinery Test Facilities

A. Epstein and L. Cattafesta (Gas Turbine Laboratory,
USA)

AIAA 88-3040

Development of Porous Plug Radiometers for Use in
Advanced Gas Turbine Programs

R. Moffat (Stanford University, USA); W. Atkinson and
R. Strange (Pratt & Whitney, USA)

AIAA 88-3143

Demonstration of a Non-Interference Technique for
Measuring Turbine Engine Rotor Blade Stresses

H. Jones (Sverdrup Technology Incorporated, USA); R.
Chi (United Technologies Research Center, USA)

AIAA 88-3144
Advanced Structual Instrumentation--An Overview
A. Dennis (United Technologies Research Center, USA);

. W. Strange (Air Force Wright Aeronautical Laboratory,

Wright-Patterson AFB, USA)

AIAA 88-3145
Advanced Structural Instrumentation--Test Facility
G. Fulton (United Technologies Research Center, USA)

AIAA 88-3146

Rotating Tests of Advanced High-Temperature Wire and
Thin Film Strain Gages

H. Grant, W. Anderson and J. Przybyszewski (Pratt &
Whitney, USA)

AIAA 88-3147

Remote High Temperature of Rotating Test Blades Using
YVO4 Eu and Y203: Eu Thermographic Phosphors

K. Tobin, S. Allison, G. Copps and M. Gates (Martin
Marietta Energy Systems, USA); M. Cyr (Pratt & Whitney,
USA)

AIAA 88-3148

Rotational Testing of Heat Flux Sensors in Turbine
Blades

R. Strange and W. Atkinson (Pratt & Whitney, USA)

Adv. STOVL Concept Studies

AIAA 88-2808

Comparison Study of Supersonic Propulsion Systems
D. Berg, D. Elljott and J. Simmons (GE Aircraft
Engines, USA)

AIAA 88-2809
STOVL Concept Cycle Criteria
J. Wazyniak (Pratt & Whitney, USA)

AIAA 88-2810

Technology Needs for Advanced Supersonic STOVL
Propulsion

C. Zola and R. Antl (NASA Lewis Research Center, USA)

ORAL PRESENTATION
A Full Scale STOVL Ground Effects Test Facility
L. Reed (Rolls Royce, ENGLAND)

AIAA 88-2881

Sensitivity of STO Performance to Propulsion System
Parameters

P. Gelhausen and D. Woodwell (NASA Ames Research
Center, USA)

AIAA 88-2882

A Numerical Study of the Hot Gas Environment Around a
STOVL Aircraft in Ground Proximity

T. Van Overbeke and J. Holdeman (NASA Lewis Research
Center, USA)

ATAA 28-2883

An Advanced Tactical Transport

J. Jacox (General Motors, USA); R. Apel (Aero
Propulsion Laboratory, Wright-Patterson AFB, USA)

AIAA 88-2884

Direct Lift Engine for Advanced V/STOL Transports

B. Tape (Rolls-Royce Incorporated, USA); R. Bull (Aero
Propulsion Laboratory, Wright-Patterson AFB, USA)

Advances in Turbine Technology

AJIAA 88-3011
Design Code Verification of External Heat Transfer
Coefficients

._,95,*¥
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F. Soechting (Pratt & Whitney, USA); O. Sharma (Pratt &
Whitney, USA); R. Dobrowolski (Naval Air Propulsion
Center, USA); M. Meininger (AFWAL, Wright-Patterson
AFB, USA)

AIAA 88-3013

Rotor-Stator-Interaction in a Multistage Axial Flow
Turbine--Experimental Investigation

0. Sharma, E. Renaud and K. Millsaps, Jr. (Pratt &
Whitney, USA)

AIAA 88-3014

Experimental Heat Transfer Coefficients and Friction
Factors in Turbulated Cooling Passages of Different
Aspect Ratios, Where Turbulators are Staggered

M. Taslim (Northeastern University, USA); S. Springs
(GE Aircraft Engines, USA)

AIAA 88-3015

Numerical Investigation of Hot Streaks in Turbines
B. Krouthen and M. Giles (Massachusetts Institute of
Technology, USA)

AIAA 88-3090

An Implicit Navier-Stokes Analysis of Turbine Rotor-
Stator Interaction

H. Gibeling, R. Buggeln, D. Roscoe and S. Chen
(Scientific Research Assocliates, USA)

AIAA 88-3091

Impact of ETO Propellants on the Aerothermodynamic-
Analyses of Propulsion Components

K. Civinskas and R. Boyle (NASA Lewis Research Center,
USA)

AIAA 88-3092
Computation of 3-D Viscous Annular Cascade Flows
D. Choi and C. Knight (AVCO Research Laboratory, USA)

AIAA 88-3093
Stator/Rotor Interaction in a Transonic Turbine
M. Giles (Massachusetts Institute of Technology, USA)

Combustor/Augmentor Technology

AIAA 88-3194

Studies of a Turbulent, Premixed, Conical Flame Using
CARS, LDA Technique

T. Chen, L. Gross, D. Trump and W. Schmoll (University
of Dayton Research Institute, USA)

AIAA 88-3195
Alternate Fuel Effects on APU Combustion Systems
R. Williams (Garrett Auxiliary Power Division, USA)

AIAA 88-3196

Nitrogen Oxide Emission Characteristics of Augmented
Turbofan Engines

S. Seto and T. Lyon (GE Aircraft Engines, USA)

AIAA 88-3197

Unique Transient Combustor Test Capability

T. Rosfjord and J. Haley, Jr. (United Technologies
Research Center, USA); J. Bonnell (Pratt & Whitney,
USA)

AIAA 88-3273

The Aerodynamic Performance of a Modern Vaporizing
Combustor Dump Diffuser

A. Wray and S. Stevens (Loughborough University of
Technology, ENGLAND)

AIAA 88-3274

Experimental Studies of Combustor Dilution Zone
Aerodynamics

J. Carrotte and S. Stevens (Loughborough University of
Technology, ENGLAND)

AIAA 88-3275

Cascade Diffuser Performance Evaluation

W. Wagner, T. Madden and B. Schlein (Pratt & Whitney,
Usa)

Compressor Technology

AIAA 88-2811

Total Velocity Vector Measurement in an Axial-Flow
Compressor with a 3-Component Laser Doppler Anemometer
C. Dancey and C. Chesnakas (Virginia Polytechnic
Institute and State University, USA)

ATAA 88-2812

Effect of Inlet Geometry on the Performance of Small
Centrifugal Compressors

C. Rodgers (Sundstrand Turbomach, USA)

AIAA 88-2813
Analyses of Two and Three Dimensional Turbomachinery
Flows on 0 and C Type Grids Using an Implicit
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Euler/Navier Stokes Solver
K. Weber and R. Delaney (General Motors Corporation,
USA)

AIAA 88-2814

Stator Vane Response Due to the Impingement of the Wake
of an Unloaded Rotor

T. Zandbergen (National Aerospace Laboratory, THE
NETHERLANDS)

AIAA 88-2815

Investigation of Oscillating Cascade Unsteady
Aerodynamics by an Experimental Influence Coefficient
Technique

D. Buffum (NASA Lewis Research Center, USA); S. Fleeter
(Purdue University, USA)

AIAA 88-2816
Design and Test of a Low Aspect Ratio Fan Stage
T. Creason and S. Baghdadi (Pratt & Whitney, USA)

Engine Controls & Diagnostics

AIAA 88-3173

Full Authority Digital Engine Control System Three
Years Experience

D. Mickey (Pratt & Whitney, USA)

AIAA 88-3174
Advanced Propfan Control System
H. Zickwolf and E. Cole (Pratt & Whitney, USA)

AIAA 88-3175

Vehicle Management Systems: The Logical Evolution of
Integration

S. Jacobs (McDonnell Aircraft, USA); C. Skira,
(AFWAL/POTC, Wright-Patterson AFB, USA)

AIAA 88-3176

Analytical Redundancy Technology for Engine Reliability
Improvement, Final Review

J. Swan (GE Aircraft Engines, USA); R. Vizzini (Naval
Air Propulsion Center, USA)

AIAA 88-3177

Optic Communication and Sensor Systems

E. Arnett, S. Emo and T. Kinny (Allied Bendix Aerospace
Corporation, USA)

AIAA 88-3178

Constrained Nonlinear Optimal Jet Engine Acceleration
Control

B. Walker (University of Cincinnati, USA); J. Liang
(CARITE, CHINA)

ORAL PRESENTATION

Navy Advanced Fuel Management System, Final Review

C. Weiss (Pratt & Whitney, USA); R. Vizzini (Naval Air
Propulsion Center, USA)

Engine Development and Operational Flight
Test Experience

ORAL PRESENTATION
F-4 Flight Test with PW1120 Engine
G. Mount (Pratt & Whitney, USA)

AIAA 88-3080
Advanced Turboprop and Propfan Development and Testing
T. Gee and A. Novick (Allison Gas Turbine Division,USA)

AIAA 88-3081
YF-12 Propulsion Flight Test Experience
J. Wilson (Lockheed-California Company, USA)

AIAA 88-3082
Flight Testing of GE Unducted Fan
C. Reid (GE Aircraft Engines, USA)

ORAL PRESENTATION

Development of Increased Performance Engines for F-15/
F-16

J. Laugie and D. Stukenborg (ASD/YZ, Wright-Patterson
AFB, USA)

Engines for Missiles and RPV’s

AIAA 88-3248
The J402-CA-702-A Modern 1000 Lb Thrust RPV Engine
E. Razinsky (Teledyne CAE, USA)

AIAA 88-3249
SCAT--A Small, Low Cost Turbojet for Missiles and RPV's
A. Kirschmann (Teledyne CAE, USA)

AIAA 88-3250

A New Generation of Low Cost Missile Engines

R. Ballantyne and H. Wells (Garrett Engine Division,
USA)
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Engine Operability

AIAA 88-3264

Methodology for Predicting Loss of Engine Stability
Margin Due to Planar Waves

W. Steenken (GE Aircraft Engines, USA)

AIAA 88-3265

A Navier-Stokes Study of Rotating Stall in Compressor
Cascades

F. Davoudzadeh, N. Liu, S. Shamroth and S. Thoren
(Scientific Research Associates Incorporated, USA)

ATAA 88-3266

Enhanced Fighter Engine Operability Using Integrated
Full Authority Digital Electoronic Control Systems
C. Simmons and G. Brant (Pratt & Whitney, USA)

AIAA 88-3267

The Verification of Inlet-Engine Distortion
Compatibility

S. Yashima and J. Sakaki (Ishikawajima-Harima Heavy
Industries Co., JAPAN); T. Abe and M. Akagi (Japan
Defence Agency, JAPAN); H, Nishiwaki (Kawasaki Heavy
Industries Co., JAPAN)

AIAA 88-3268

The Method of Aircraft Propulsion Interval Control
Program Forming

0. Yugov and V. Sosounov (Central Institute of Aviation
Motors, USSR)

Engine Supponabimyi

AIAA 88-2795

Blue Two Speaks

R. Ennis (Air Force Coordinating 0ffice for Logistics
Research, Wright-Patterson AFB, USA)

AIAA 88-2796

Advanced Technology Engine Supportability: Preliminary
Designer's Challenge

J. Ciokajio and J. Hartsel (GE Aircraft Engines, USA)

ATIAA 88-2797

The V-22 Osprey--Propulsion System Supportability in a
Joint Development Progran

L. Barboza and A. Moffatt (Bell Helicopter Textron
Incorporated, USA)

AIAA 88-2798

Supportability Assessment of Gas Turbine Engines
D. Klimes and M. Carpenter (Allison Gas Turbine
Division of GMC, USA)

ORAL PRESENTATION

Airframe/Power Plant Integration:Evolvement of the V-22
Nacelle from Stage II through Full Scale Development

A. Sitter (Bell Helicopter, USA)

AIAA 88-2800
New Fighter Engine Supportability
T. Christie (Pratt & Whitney, USA)

Exhaust Systems

AIAA 88-2998

A Static Investigation of a Simultaneous Pitch and Yaw
Thrust Vectoring 2-D C-D Nozzle

J. Tayor (NASA Langley Research Center, USA)

AIAA 88-2999

Performance Evaluation of a 2-D Convergent-Divergent
Ejector Exhaust System

J. Federspiel and A. Kuchar (GE Aircraft Engines, USA)

AIAA 88-3000

Vectoring Single Expansion Ramp Nozzle (VSERN) Static
Model Test Program

D. Eames (Rolls-Royce Incorporated, USA); M. Mason
(NASA Langley Research Center, USA)

AIAA 88-3001

A Useful Similarlity Principle for Jet Engine Exhaust
System Performance

W. Presz, Jr. (Western New England College, USA); E.
Greitzer (Massachusetts Institute of Technology, USA)

AIAA 88-3002

Enhanced Mixing of Supersonic Jet Plumes

T. Tillman, W. Patrick and R. Paterson (United
Technologies Research Center, USA)

AIAA 88-3003

The Use of Swirl for Flow control in Propulsion Nozzles
K. Knowles (Royal Military College of Science,
ENGLAND); P. Carpenter (University of Exeter, ENGLAND)

N

AIAA 88-3004

Advanced Nozzle Cooling Concepts for Multi-Function
Nozzle Durability

S. Paul (Pratt & Whitney, USA); A. Giese (Air Force
Wright Aeronautical Laboratories, Wright-Patterson AFB,
USA)

Future High Speed Civil Transport Challenges
and Opportunities

AIAA 88-2985

The Challenges and Opportunities of Supersonic
Transport Propulsion Technology

W. Strack (NASA Lewis Research Center, USA); S. Morris
(NASA Langley Research Center, USA)

AIAA 88-2986

Supersonic Propulsion Systems on Community Noise
Suppression Concepts

J. Brown and G. Nihart (Boeing Commercial Aircraft
Company, USA)

AIAA 88-2987
21st Century High Speed Transport Propulsion
M. Smith, Jr. (Pratt & Whitney, USA)

AIAA 88-2988

Impact of Advanced Technology Forecast on HSCT
Propulsion

M. Wagner and R. Hines (GE Aircraft Engines, USA)

AIAA 88-2989

Future SST Noise

K. Bushell (Rolls Royce, USA); M. Smith, B. Lowrie and
J. Brooks (Rolls Royce, ENGLAND)

AJIAA 88-2990

Initial Propulsion Assessment for High Speed Transport
Alrcraft

G. Hamilton and F. Mastroly, Jr. (Douglas Aircraft
Company, USA)

Gearbox Technology

AIAA 88-2978

Three Dimentional Finite Element Stress Predictions of
Spur Gears Compared to Gear Fatigue Rig Measurement

B. Young and M. Ozukul (Pratt & Whitney Aircraft Canada
Limited, CANADA)

AIAA 88-2979

Computerized Life & Reliability Modelling for Turboprop
Transmissions

M. Savage, K. Radil and E. Elrami (The University of
Akron, USA); D. Lewicki and J. Coy (NASA Lewis Research
Center, USA)

AIAA 88-2980

Recent Improvement in Manufacturing Aerospace Gearing
R. Bossler, Jr. and D. Grisey (Western Gear Corporation,
Usa)

AIAA 88-2981

Finite Element Analysis of Ring/Gear Casing Spline
Contact

S. Sundararajan (CANADA)

AIAA 88-2982

Application of Quantitative Debris Monitoring to Gear
Systems

F. Dipasquale (Aeroquip Corporation, USA)

ATAA 88-2983

Verification of the Planet Gear Sleeve Spinning
Analysis

E. Rodriquez, III (Pratt & Whitney Aircraft Canada Ltd.,
CANADA)

AIAA 88-2984

Advanced in Aircraft Transmission Lubricant Filtration
Technology

P. Madhavan (PALL Corporation, USA)

Inlet Technology

AIAA 88-3075

Preliminary Design Study of a Supersonic Thruflow Fan
Inlets

P. Barnhart (Sverdrup Technology, USA)

AIAA 88-3076
High Speed Inlet Calculation with Real Gas Effects
W. Coirier (NASA Lewis Research Center, USA)

AIAA 88-3077
3D Hypersonic Inlet Analysis
J. White (Pratt & Whitney, USA)
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Innovative Propulsion Concepts
for High Speed Vehicles

AIAA 88-2945

Payoffs for Supersonic Through Flow Fan Engines in High
Mach Transports and Fighters

G. Champagne (Pratt & Whitney, USA)

AIAA 88-2946

Pre-cooled Turbojet Engine Cycle for High Mach Number
Applications

T. Powell (Pratt & Whitney, USA)

AIAA 88-2947

Conceptual Study on Hypersonic Airbreathing Engine for
Earth-to-Orbit Vehicles with Turbomachinery Base
Technology

K. Sakata, M. Minoda, R. Yanagi and H. Nouse (National
Aerospace Laboratory, JAPAN)

AIAA 88-2948

Solid Fuel Gas Generator ATR Testing at Aerojet: Latest
Results

M. Fedun and K. Christensen (Aero Jet TechSystems, USA)

Life Cycle Cost

AIAA 88-3244

An Operating and Support Cost Model for Aircraft
Engines: SOSCM

T. Meitzler (Air Force Systems Command, Wright-
Patterson AFB, USA)

AIAA 88-3245

Development of an Engine FSED Computer Aided Data Base
S. Cote (Naval Air Development Center, USA); M. Duffles
(Naval Air Systems Command, USA)

AIAA 88-3246

The Garrett F-109-GA-100: Demonstrated Low Cost of
Ownership

A. Strom (Garrett Engine Division, USA)

AIAA 88-3247
FUNDING--A Unifled Approach
T. Warwick (Pratt & Whitney, USA)

Mechanical Systems Technology

AIAA 88-2890

Optimization of Supercritical Rotor System for the T406
Engine

S. Klausman, P. Hylton and R. Trippett (General Motors
Corporation, USA)

AIAA 88-2891

Finite Difference Analysis of a Rotor in Hover and
Axjial Translation

R. Rajagopalan and C. Lim (Iowa State University, USA)

AIAA 88-2892

Numerical and Experimental Evaluation of a New Low-
Leakage Labyrinth Seal

D. Rhode, 8. Ko and G. Morrison (Texas A&M University,
Usa)

AIAA 88-2893

Labyrinth Seal Rotordynamic Forces Predicted with a
Three-Dimensional Navier-Stokes Computer Code

D. Rhode and S. Hensel (Texas A&M University, USA)

AIAA 88-2894

Lubricated Component Requirements for Year 2000 Cruise
Missile Engines

R. Hollars (Garrett Turbine Engine Company, USA)

New Aircraft Engine Development Programs

AIAA 88-3185

From XG-15 Demonstrator to Production Pegasus 11-61
-~Improved Power Plant for AV8B

D. Martin and W. Lewis (Rolls-Royce, Plc, ENGLAND)

AIAA 88-3186

F110-GE-129 Engine Development Approach

R. Vonada (ASD/YZY, Wright-Patterson AFB, USA); R.
Anderson (GE Aircraft Engines, USA)

AIAA 88-3187

LHTEC Partnership Approach to T800 Engine Development;
Review of a Successful Preliminary Flight Rating
Program

N. Egbert (Allison Gas Turbine Division, USA); G. Davis
(Garrett Engine Division, USA)

ORAL PRESENTATION
XG-40 Advanced Combat Engine Demonstrator ~ An Overview
A. Jarvis (Rolls-Royce, plc, ENGLAND)

Prop-Fans

AIAA 88-2801
Ideal optimization of Counter-Rotating Propellers
B. McKay (Douglas Aircraft Company, USA)

AIAA 88-2802

PTA Flight Test Overview

D. Poland and H. Bartel (Lockheed Aeronautical Systems
Company, USA); P. Brown (Hamilton Standard, USA)

AIAA 88-2803

A Report of High Speed Wind Tunnel Testing of the Large
Scale Advanced Prop-Fan

W. Campbell, P, Bushnell and H. Wainauski (Hamilton
Standard, USA)

AIAA 88-2804

Testing of 578DX Geared Prop-Fan Propulsion System

D. Chapman (Allison Gas Turbine Division, GMC, USA); J.
Godston (Pratt & Whitney Aircraft, USA); D. Smith
(Hamilton Standard, USA)

AIAA 88-2805
UDF Tm/MD-80 Flight Test Program
H. Nichols (GE Aircraft Engines, USA)

AIAA 88-2807

UHB Technology Validation--The Final Step

W. Lewerenz, J. Donelson and R, Durbin (Douglas
Aircraft Company, USA)

AIAA 88-3149

Low Speed Wind Tunnel Results of Several NASA/GE
Unducted Fan Propeller Configurations

C. Hughes (NASA Lewis Research Ctr., USA), J. Gazzaniga
(Sverdrup Technology Incorporated, USA)

AIAA 88-3150

Flow Field Around a Propeller by Navier-Stokes Equation
Analysis

M. Kobayakawa and I. Hatano (Kyoto University, JAPAN)

AIAA 88-3151

Predicted Flow Field Around the Advanced Propeller at
Take-off

Y. Nakamura (IHI Company, Ltd., JAPAN); S. Saito and H.
Kobayashi (National Aerospace Laboratory, JAPAN); Y.
Matsuo (The University of Tokyo, JAPAN)

AIAA 88-3152

Euler Analysis Comparison of Swirl Recovery Vane
Designs for Use with Advanced Single Rotation Prop-Fans
C. Miller (NASA Lewis Research Center, USA)

AIAA 88-3153
Forced Response of a Mistuned Prop-Fan in Angled Inflow
0. Mehmed (NASA Lewis Research Center, USA)

AIAA 88-3154

Forced Response of Metallic & Composite Prop-Fan Models
in Yawed Flow

K. Kaza and 0. Mehmed (NASA Lewis Research Center,
USA); M. Williams (Purdue University, USA); G.
Marayanan (Sverdrup Tec., USA)

AIAA 88-3155

Vibration, Flutter Performance and Forced Response
Characteristics of a Large Scale Prop-Fan and its
Aerocelastic Model

R. August (Sverdrup Technology Incorporated, USA); K.
Rao Kaza (NASA Lewis Research Center, USA)

Propulsion Considerations for Highly
Maneuverable Aircraft

AIAA 88-3025

A Vectored Thrust STOVL Concept with Flow Visualization
in the NASA Lewis 9'x15' Low Speed Wind Tunnel

A, Johns (NASA Lewis Research Center, USA)

AIAA 88-3026
STOVL Hot Gas Injections Control Technology
J. Flood (McDonnell Douglas Corp., USA)

AIAA 88-3027
F110 Powered STOVL Ejector Test Program-Status
B. Romine, Jr. (GE Aircraft Engines, USA)

AIAA 88-3028
2-D Nozzle for In-Flight Thrust Reversing
C. Chiarelli and S. Naik (ROHR Industries, USA)

AIAA 88-3029

An Experimental Study of Flow in a Circular-Rectangular
Transition Duct

J. Miau (National Cheng Kung University, TAIWAN)
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AIAA 88-3236

Propulsion Control Specification in Integrated
Flight/Propulsion Control Systems

S. Rock (Systems Control Technology, USA)

AIAA 88-3219

The X-31A Alrcraft Multi-axis Thrust Vectoring Ground
Test

H. Georg (MBB, WEST GERMANY)

AIAA 88-3220

F-15 STOL and Maneuvers Technology Demonstration
(Invited Paper)

K. Token (McDonnell Aircraft Company, USA)

AIAA 88-3221

Static Test Results of an Externally Mounted Thrust
Vectoring Vane Concept

B. Tamrat and D. Antani (Northrup Corporation, USA)

ATAA 88-3222

Transient Aerodynamic Forces on a Fighter Model during
Simulated Approach and Landing with Thrust Reversers
A. Humphreys (Northrup Corporation, USA)

Propulsion System Integration

AIAA 88-3237

Characteristics of an Axisymmetric Confined Jet Thrust
Vector Control

P. Lambert and M. Franke (Air Force Institute of
Technology, Wright-Patterson AFB, USA)

AIAA 88-3238

F-15 Aircraft Engine Nozzle Outer Flap Dynamic Loads

J. Seiner and J. Manning (NASA Langley Research Center,
USA); F. Burcham (NASA Ames-Dryden, USA)

Propulsion System Integration
(Young Engineers)

AIAA 88-2949
Propulsion System Integration Using Panel Methods
S. Zysman (Pratt & Whitney, USA)

AIAA 88-2950

2D/3D Turbine Engine Exhaust Nozzle Performance
Prediction Code

A. Giese (AFWAL/POTA, Wright-Patterson AFB, USA)

AIAA 88-2951

Level II Nozzle/Afterbody Installed Performance
Prediction Calculations

L. Jean-Pierre (Grumman Aerospace Corporation, USA)

AIAA 88-2952

Grid Optimization Using a Finite-Volume Euler Code
Applied to Subsonic Diffusers

R. Burick (Lockheed Aeronautical Systems Company, USA)

Reliablity/Maintainabllity

AIAA 88-3312

Extracting Reliable Information from Engine Performance
Monitoring Data

D. Frith (Department of Defence, AUSTRALIA)

AIAA 88-3313
The Pratt & Whitney, Automated Ground Engine Test Stand
P. Beckmann and F. Gass (Pratt & Whitney, USA)

AIAA 88-3314
E-2C/T56-A-427 Engine Monitoring System
J. Jackson (General Motors Corporation, USA)

AIAA 88-3315

Navy Application of a Standard Fatigue and Engine
Monitoring System

F. McCargar (Northrop Corporation, USA)

ORAL PRESENTATON
An Expert Look at Engine Condition
J. Pettigrew (Howell Instruments, Inc., USA)

ORAL PRESENTATION

Use of Production Aircraft Maintenance Systems as a
Cost Effective Flight Test Tool

R. Lowry (Naval Air Test Center, USA)

AIAA 88-3239 .
Air Combat Payoffs of Vectoring/Reversing Exhaust
Nozzles

P. Herrick (Pratt & Whitney, USA)

ORAL PRESENTATION

Propulsion System Integration for Mach 4 to 6 Vehicles
V. Salemam (Boeing Military Airplanes, USA); M. Andrews
(AFWAL/FIMM, Wright-Patterson AFB, USA)

Small Engine Technology Concepts

AIAA 88-2872

The Design of an Air Cooled Metallic High Temperature
Radial Turbine

P. Snyder (Alllison Gas Turbine Division of GMC, USA);
R. Roelke (NASA Lewis Research Center, USA)

ORAL PRESENTATION
Propulsion Alternatives for High Speed Rotocraft
R. Neitzel (GE Aircraft Engines, USA)

Structures/Durability Technology

AIAA 88-3163

Nonlinear Finite Element Analysis to Predict Fan Blade
Impact Damage

N. Martin, Jr. (Pratt & Whitney, USA)

AIAA 88-3164
Flow Characterization in Critical Components
R. Tadros and K. Rezai (Pratt & Whitney Canada, CANADA)

AIAA 88-3165
Damage Tolerance Concepts for Advanced Engines
T. Farmer and M. VanWanderham (Pratt & Whitney, USA)

AIAA 88-3166

Analysis and Solution of the Rotor Instability Program
in the Advanced Model TP30-111 and Engine

J. Akin, V. Fehr and D. Evans (Pratt & Whitney, USA)

Turbomachinery (Young Engineers)

ATAA 88-3229
Unsteady Aerodynamics of Multi-State Compressors
F. Newman (NASA Lewis Research Center, USA)

AIAA 88-3230
Design of a Wide Flow Range Boost Compressor
M. Wilson (General Motors, USA)

ATAA 88-3231

The Vortex Controlled Diffuser in a Centrifugal
Compressor Application

K. MacLeod (Teledyne CAE, USA)

AIAA 88-3232

Secondary Flow and Turbulent Diffusion Studies in
Compressors

R. Bower (GE Aircraft Engines, USA)

AIAA 88-3233
Ceramic Combustors
J. Grahmann (Garrett Turbine Engine Company, USA)

AIAA 88-3234

Prediction of Free Stream Turbulence Effects on
Boundary Layer Heat Transfer-An Evaluation of the
Boundary Layer Code, STAN 5

M. Meininger (Air Force Aero Propulsion Laboratory,
Wright-Patterson AFB, USA)

AIAA 88-3235
Design of Compact Radial Inflow Turbine
A. Fredmonski (Pratt & Whitney, USA)

Very High Bypass Ratio Engines
for Subsonic Transports

AIAA 88-2953

An Investigation of Very High Bypass Ratio Engines for
Subsonic Transports

R. Zimbrick and J. Colehour (Boeing Commercial Airplane
Co., USA)

AIAA 88-2954
Towards the Optimum Ducted UHBR Engine
J. Borradaile (Rolls Royce, Plc, ENGLAND)

AIAA 88-2955
UHB Perspective
S. Davison (GE Aircraft Engines, USA)

COMPUTATIONAL FLUID DYNAMICS

Computational Fiuid Dynamics -- General

AIAA 88-2903

A Numerical Simulation of the Flow Field and Heat
Transfer in a Rectangular Duct with a Turbulater Using
a Predictor-Corrector Algorithm

B. Becker (University of Missouri, USA); R. Rivir
(AFWAL/POTC, Wright-Patterson AFB, USA)

AIAA 88-2904
Nozzle/Afterbody Flow Field Calculations
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K. Peery and S. Imlay (Amtec Engineering Incorporated,
USA)

AIAA 88-2905

Development of an Adaptive Grid Navier-Stokes Analysis
Method for Rocket Base Flows

J. Holcomb (Boeing Aerospace Company, USA)

AIAA 88-2906
Viscous Inlet Flow Simulation with CSCM-3D
J. Bardina and C. Lombard (PEDA Corporation, USA)

ATAA 88-2907

Review of Low Reynolds Number Turbulence Models for
Complex Internal Separated Flows

A. Brankovic and S. Stowers (Pratt & Whitney, USA)

AIAA 88-2908

A Colocated Finite-Volume Method for Predicting Viscous
Incompressible and Compressible Flows--Results and
Applications in 2 and 3-D

P. Galpin, B. Hutchinson, M. Raw, G. Raithby and J. Van
Doormaal (Advanced Scientific Computing Ltd., CANADA)

AIAA 88-2909

High Speed Flow Over Rearward Facing Step

Z. Hong and S. Lei (National Central University,
TAIWAN); C. Tao, Chug-Shan (Institute of Science and
Technology, TAIWAN)

Computational Fluid Dynamics - Hypersonics

AIAA 88-2826

Modeling the Three-Dimensional Flow Through a Scramjet
Inlet by a Hybrid PNS/PPNS Code

S. Yaghmaee and D. Roberts (Amtec Engineering, USA)

AIAA 88-2827

Euler/PNS Analysis of 3D Scramjet Nozzle Flowfields
D. Wolf and N. Sinha (Science Applications
International Corporation, USA)

AIAA 88-2828

Computation of Hypersonic Ramjet Inlet Flowfields Using
an Upwind Parabolized Navier-Stokes Code

R. Gerbesch and R. Agarwal (McDonnell Douglas Research
Laboratories, USA)

AIAA 88-2829

Hypersonic Turbulent Wall Boundary Layer Computations
S. Kim and G. Harloff (Sverdrup Technology
Incorporated, USA)

AIAA 88-2830

A Three-Dimensional Zonal Navier-Stokes Code for
Subsonic Through Hypersonic Propulsion Flowfields
R. Bush (McDonnell Aircraft Company, USA)

AIAA 88-2831

Inviscid Analysis of Dual Mode Scramjet Inlet

Y. Hsia, B. Gross, P. Ortwerth (Rockwell International
Corporation, USA)

AIAA 88-3277

Validation of Artificial Dissipation Models for
Hypersonic Inlet Flow

S. Yoon (NASA Ames Research Center, USA)

AIAA 88-3278

Applications of a Generalized Implicit Navier-Stokes
Code, PARCH, to Supersonic and Hypersonic Propulsive
Flowfields

N. Sinha, B. York and S. Dash (Science Applications
International Corporation, USA)

AIAA 88-3279

Validation of the Numerical Simulations of the
Hypersonic Flow Using Point Blast Theory

S. Eidelman (Science Applications International
Incorporated, USA)

AIAA 88-3280

Two-Dimensional Viscous Flow Computations of Hypersonic
Scramjet Nozzle Flowfields at Design and Off-Design
Conditions

G. Harloff and H. Lai (Sverdrup Technology
Incorporated, USA)

AIAA 88-3281

Zonal Modelling of Flows Through Multiple Inlets and
Nozzles

J. Rhodes and R. Bush (McDonnell Aircraft Company, USA)

AIAA 88-3282

Numerical Study of Hydrogen-Air Mixing Flowfield in a
Typical Combustor Geometry

H. Tinh (USA); K. Isaac (University of Missouri-Rolla,
USA); Y. Chen (NASA Marshall Space Flight Center, USA)

Computational Fluid Dynamics - Inlets and Nozzles

AIAA 88-3198

Navier-Stokes Analysis of Attitude Control Nozzles
R. Stwalley, III, J. Hoffman and C. Hall (Purdue
University, USA)

AIAA 88-3199

A Block Space-Marching Method for the Navier-Stokes
Equation

S. Imlay and D. Roberts (Amtec Engineering
Incorporated, USA)

AIAA 88-3200

A CFD Analysis of the 1/20 Scale Space Shuttle Main
Engine Nozzle at 3.2 sec--Shutdown Condition

P. Chan, H. Klein and R. Chan (JAYCOR, USA)

AIAA 88-3201

Three-Dimensional, Two-Phase, Transonic, Canted Nozzle
Flows

I. Chang (The Aerospace Corporation, USA)

AIAA 88-3202

Computation of Two-Phase Shear-Layer Flow Using an
Eulerian-Lagragian Analysis

J. Sabnis, 8. Choi, R. Buggeln and H. Gibeling
(Scientific Research Associates Incorporated, USA)

AIAA 88-3203

Application of CFD to Gas Turbine Engine Secondary Flow
Systems--The Labylinth Seal

G. Sturgess and P. Datta (Pratt & Whitney, USA)

AIAA 88-3204

Theoretical Analysis of Aircraft Forebody Flowfields at
Inlet Locations

D. Causon (Manchester Polytechnic, ENGLAND)

Computational Fluid Dynamics-Internal Flows

AIAA 88-3005

Calculation of Internal Flows Using a Single Pass
Parabolized Navler-Stokes Analysis

R. Kunz, C. Rhie and R. Malecki (Pratt & Whitney
Aircraft, USA)

AIAA 88-3006

SSME 3D Turnaround Duct Flow Analysis: CFD Predictions
A. Brankovic and S. Stowers (Pratt & Whitney, USA); P.
McConnaughey (NASA Marshall Space Flight Center, USA)

AIAA 88-3007

Comparison of Space Shuttle Hot Gas Manifold Flow
Analysis to Air Flow Data

P. McConnaughey (NASA Marshall Space Flight Center,USA)

AIAA 88-3008

Computational Simulation of Turbulent Flow in
Turnaround Ducts

A. Przekwas (CFD Research Corporation, USA)

AIAA 88-3009

A Numerical Study on the Three-Dimensional Vortex
Motion in a Side-Inlet Dump Combustor

Z. Hong and T. Ko (National Central University, TAIWAN)

AIAA 88-3010 :

Computational Study of Flow Field in Side Inlet Ramjet
Combustors

T. Liou, Y. Hwang and Y. Hung (National Tsing Hua
University, TAIWAN)

Computational Fluid Dynamics-- Turbomachinery

AIAA 88-3094

Navier-Stokes Computations for Flowfield of an Advanced
Turboprop

Y. Matsuo and C. Arakawa (The University of Tokyo,
JAPAN); S. Saito and H. Kobayashi (National Aerospace
Laboratory, JAPAN)

AIAA 88-3095
3D Stator-Rotor Interaction of the SSME
Y. Chen (NASA Marshall Space Flight Center, USA)

AIAA 88-30986

The Multi-Zone Calculation of Turbomachinery Flows:
Part 1--Iterative Domain Coupling for Incompressible
Navier-Stokes Flow Calculations

M. Williams (Rockwell International, USA)

AIAA 88-3097

The Multi-Zone Calculation of Turbomachinery Flows:
Part 2--The Turbulent Two-Specie Flow Through the SSME
HPFTP 1st and 2nd Stage Cavities

M. Williams and S. Barson (Rockwell International, USA)

Download service for the GTSJ member of ID , via 160.16.212.192, 2025706/d200 —



GTS] 16—62 1988

AIAA 88-3098

Navier-Stokes Solutions for Rotating 3D Duct Flows
B. Srivastava (Avco Research Laboratory Incorporated,
USA)

AIAA 88-3099
An Implicit Factored Solver for Inner Turbulent Flows
F. Martelli (University of Florence, ITALY)

Computational Methods for Scramjet Flowfields

AIAA 88-3257

Inlet Starting Predictions for Sidewall-Compression
Scramjet Inlets

C. Trexler {(NASA Langley Research Center, USA)

AIAA 88-3258

An Engineegin Model for Analysis of Scramjet Combustor
Performance with Finite Rate Chemistry

M. Pulsonetti, K. Early and J. Erdos (General Applied
Sciences Laboratory, USA)

AIAA 88-3259

CFD Prediction of the Reacting Flowfield Inside a
Subscale Scramjet Combustor

T. Chitsomboon, G. Northam, and G. Diskin (NASA Langley
Research Center, USA)

AJIAA 88-3260

A Numerical Study of Mixing Enhancement in Supersonic
Reacting Flowfields

J. Drummond (NASA Langley Research Center, USA)

AIAA 88-3261

Numerical Analysis of Transient Flow Through a
Supersonic Combustor Model

R. Rogers, E. Weidner and J. Drummond (NASA Langley
Research Center, USA)

AIAA 88-3262

CFD Analysis of 3-D Effects in Scramjet Exhaust
Flowfields

R. Ray, C. Niggemeir and J. Erdos (General Applied
Sciences Laboratory, USA)

AIAA 88-3263

Calculated Chemical and Vibrational Nonequilibrium
Effects in NASP-Type Nozzels

0. Rizkalla, W. Chinitz and J. Erdos (General Applied
Sciences Laboratory, USA)

GROUND TEST

Ground Testing Techniques and Requirements

AIAA 88-3016

The Effect of Spatial Inlet Temperature and Pressure
Distortion on Turbofan Engine Stability

C. Mehalic (NASA Lewis Research Center, USA)

AIAA 88-3018 .
Endurance Ground Testing of the AR318 Turboprop Engine
G. Torella and D. Studi (Italian Air Force Academy,
ITALY); G. Liotti and F. Bruno (Alfa Romeo, ITALY)

AIAA 88-3019

Hydrogen Rich Exhaust Gas Handling Studies at AEDC

S. Stephens and J. Jordan (Sverdrup Technology, USA);
R. Schultz (UTSI, USA)

AIAA 88-3020

Comparablility Tests in the International Turbine
Engine Test Facilities

J. Mitchell (Micro-Craft Incorporated, USA)

AJAA 88-3108
Evaluation of Errors in Solid Rocket Motor Tests
A. Lavy and 0. Bialik (ADA, ISRAEL)

AIAA 88-3109

Computer Aided Photographic Engineering

J. Hixson (Rockwell International, USA); T. Reichoff
(NASA Marshall Space Flight Center, USA)

Propulsion Ground Test Facilities

AIAA 88-2966

A Modern Facility for Turbine Engine Testing

P. Carter (Sverdrup Technology Incorporated, USA); E.
Hsia (Chung Shan Institute of Science and Technology,
TAIWAN)

AJAA 88-2962

Small Engine Components Test Facility

V. Verhoff and B. Nowlin (NASA Lewis Research Center,
USA)
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AIAA 88-2963

Development of High Area Ratio Nozzle Static Thrust
Stand

J. Idzorek (Fluidyne Engineering Corporation, USA)

AIAA 88-2964

Marquardt Hypersonic Engine Test Facility Program
Status

W. Harkins (Van Nuys, USA)

AIAA 88-2965

Mach 5 and Mach 8 Hypersonic Test Facility

D. Brincka and W. Hooper (Aerojet Tech Systems Company,
USA)

PROPULSION EDUCATION

AIAA 88-2973

Modular Computer Codes for Training in Turbine Design
G. Torella and P, di Martino (Italian Air Force
Academy, ITALY)

AIAA 88-2974

Launching of Student Rockets at Technion

A. Freiman, A. Sigal and Y. Timnat (Israel Institute of
Technology, ISRAEL)

AIAA 88-2975

Lessons Learned--An Integrated Approach to Airbreathing
Propulsion Design at the United States Air Force
Academy

C. Wood, N. Barlow and J. Harvell (United States Air
Force Academy, USA)

AIAA 88-2976

Using Senior Projects to Teach Airbreathing Propulsion
Engine Design

C. Newber (California State Polytechnic University,
USA)

AIAA 88-2977

Airbreathing Propulsion Education Software for PCs
J. Mattingly (Aero Propulsion Laboratory, USA)

AEROSPACE PROPULSION -

Combined Cycle Propulsion

AIAA 88-3068
Optimization of the Bimodayl Rocket-Ram-Scramjet Engine
F. Billig (Johns Hopkins University, USA)

selected

AIAA 88-3069
High Mach Airbreathing Propulsion
B. Ward and F. Hewitt (Rolls-Royce Incorporated, USA)

AIAA 88-3070

Airbreathing Propulsion Concepts for High Speed
Tactical Missiles

F. Zarlingo (Naval Weapons Center, USA)

AIAA 88-3071

ATR Propulsion System Design and Vehicle Integration
G. Poth, J. Bossard and K. Christensen (Aerojet
TechSystems Company, USA)

AIAA 88-3072
Side Dump Solid Fuel Ramjet Combustor Evaluation
J. Nabity and A. Walls (Naval Weapons Center, USA)

AIAA 88-3073

Optimum Combined Cycle Propulsion Systems for Earth-to-
Orbit Transportation

G. Derrington (University of Cambridge, ENGLAND)

AIAA 88-3074
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