
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-6891-5 

34th AIAA Aerodynamic 
Measurement Technology and 
Ground Testing Conference 2018 

Atlanta, Georgia, USA 
25 - 29 June 2018 

 

Held at the AIAA Aviation Forum 2018 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The contents of this work are copyrighted and additional reproduction in whole or in part 
are expressly prohibited without the prior written permission of the Publisher or 
copyright holder. The resale of the entire proceeding as received from CURRAN is 
permitted. 
 
For reprint permission, please contact AIAA’s Business Manager, Technical Papers.  
Contact by phone at 703-264-7500; fax at 703-264-7551 or by mail at  
12700 Sunrise Valley Drive, Suite 200, Reston, VA 20191, USA. 

Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 



TABLE OF CONTENTS 
 
 
 

GT-02: AEDC: REINVENTING THE ARNOLD ENGINEERING DEVELOPMENT 
COMPLEX 
 
Reinvigorating Technical Rigor in Test, Evaluation and Analyses at the Arnold Engineering 
Development Complex - A Retrospective on Ten Years of Progress (AIAA 2018-2923) ................................................. 1

Timothy D. West 

 
AMT-02: ADVANCED VELOCIMETRY TECHNIQUES FOR FLUID FLOWS 
 
Practical Challenges in the Calculation of Turbulent Viscosity from PIV Data (AIAA 2018-2987)............................... 7

Steven J. Beresh, Nathan E. Miller, Barton Smith 
 

A Spectrally-resolved Rayleigh Scattering Set-up to Measure Velocity and Temperature in High-
speed Flows (AIAA 2018-2988)........................................................................................................................................... 24

Jayanta Panda, B. A. White 
 

Application of STARFLEET Velocimetry in the NASA Langley 0.3-meter Transonic Cryogenic 
Tunnel (AIAA 2018-2989) ................................................................................................................................................... 36

Daniel Reese, Paul M. Danehy, Naibo Jiang, Josef Felver, Daniel R. Richardson, James R. Gord 
 

Evolution of the Hot Channel and Blast Wave Structure Generated from Femtosecond Tagging in 
Quiescent Air (AIAA 2018-2990)........................................................................................................................................ 45

Matthew R. New-Tolley, Mikhail N. Shneider, Richard B. Miles 
 

Real-Time, High-Bandwidth Measurement of Large Amplitude Velocity and Temperature 
Fluctuations Using Constant Voltage Anemometry (AIAA 2018-2991) .......................................................................... 58

Arun S. Mangalam 

 
GT-03: AEDC: ADVANCEMENTS IN PROPULSION T&E AT THE AEDC 
 
Characterization and Capability of the Turbine Engine Corrosion Testing Facility at Arnold 
Engineering Development Complex (AIAA 2018-3096) ................................................................................................... 67

Adam D. Moon 
 

Sweep Test Techniques to Reduce Cost of Turbine Engine Altitude Testing (AIAA 2018-3097) ................................. 83
Andrew G. Jackson, Justin O. Thompson, Rebecca J. Cleek 

 

Recent Turbine Engine Accelerated Mission Testing Accomplishments at AEDC (AIAA 2018-3098) ........................ 92
Stephen Arnold, Paul G. Kelly, Joel Kennerly, Scott Slabaugh 

 

Revolution-Based Processing of Oscillatory Signals in Rotating Equipment (AIAA 2018-3099) ............................... 102
Nathan Harrison 

 
AMT-04: LUMINESCENT MEASUREMENT TECHNIQUES FOR FLUID FLOWS AND 
COMBUSTION 
 
Surface Pressure Measurement on Supersonic Free-Flight Projectiles Using Unsteady PSP 
Techniques (AIAA 2018-3315).......................................................................................................................................... 134

Daiju Numata, Kiyonobu Ohtani 
 

Comparison of Two Fast Pressure Sensitive Paints: Measurements of an Oscillating Shock in a 
Transonic Flow (AIAA 2018-3316)................................................................................................................................... 142

Walter H. Beck, Christian Klein, Ulrich Henne, Marie-Claire M. Merienne, Yves Le Sant, Pascal Molton 
 

Comparison of PSP and TSP Measurement Techniques for Fast Rotating Blades (AIAA 2018-3317)...................... 157
Yongzeng Li, Di Peng, Weizhe Wang, Yingzheng Liu, Satoshi Oouchida, Tomoki Kawakubo, Akimitsu Yakushiji 

 

Measurement of Unsteady Forces on a Store in a Cavity Using Dynamic Pressure-Sensitive Paint 
(AIAA 2018-3318) .............................................................................................................................................................. 169

Jim Crafton, Scott Stanfield, Nikolay Rogoshchenkov, Steve Palluconi, Ryan F. Schmit 

 
 
 



GT-06: RDT&E CAPABILITIES: DEFINING RDT&E EXPERIMENTAL/COMPUTATIONAL 
CAPABILITY AND WORKFORCE CHALLENGES 
 
Aerospace Human Resources for the 21st Century: Workforce Challenges Facing Research and 
Development (AIAA 2018-3413) ....................................................................................................................................... 186

Daniel E. Marren, Steven C. Dunn, Paul Piscopo 

 
GT-07: NEW AND IMPROVED GROUND TEST FACILITIES 
 
Performance Optimization of X3R: A New Reflected Shock Tunnel Mode for the X3 Expansion Tube 
(AIAA 2018-3563) .............................................................................................................................................................. 211

Samuel J. Stennett, David E. Gildfind, Peter A. Jacobs, Richard G. Morgan 
 

Extended Model for Dynamic Depletion and Test Section Conditions for a Blow-Down Hypersonic 
Wind Tunnel (AIAA 2018-3564)....................................................................................................................................... 225

Jesse R. Maxwell 
 

Method of Characteristics Design of High-Temperature Wind Tunnel Nozzles with Vibrational 
Relaxation (AIAA 2018-3565) ........................................................................................................................................... 243

William C. Starshak, Cameron Butler, Stuart J. Laurence 
 

Design of Conventional and Detonation-Driven Hypervelocity Expansion Tubes (AIAA 2018-3566) ....................... 255
Joel M. Lawson, Joanna M. Austin 

 

Automatic Operation of the JAXA 2m by 2m Continuous Transonic Wind Tunnel (AIAA 2018-3567) ................... 268
Shinji Nagai, Toshio Karasawa, Makoto Magome, Jin Mashiro, Masami Chinen, Yoshito Ganaha 

 

Characterizing Wave Propagation in an Unsteady Transonic Wind Tunnel (AIAA 2018-3568) ............................... 288
Wenbo Zhu, Braxton Harter, James W. Gregory, Jeffrey P. Bons 

 
AMT-06: SPECTROSCOPIC METHODS 
 
Design of a Multi-Color Plenoptic Camera for Snapshot Hyperspectral Imaging (AIAA 2018-3627) ....................... 302

Timothy W. Fahringer, Paul M. Danehy, William D. Hutchins 
 

Development of a Virtually Imaged Phase Array (VIPA) Spectrometer for Diagnostic Applications 
(AIAA 2018-3628) .............................................................................................................................................................. 311

Christopher Limbach 
 

Nitric Oxide Planar Laser-Induced Fluorescence Thermometry Measurements in a Hypersonic 
Boundary Layer (AIAA 2018-3629) ................................................................................................................................. 319

Connor C. McDougall, William S. Hinman, Craig T. Johansen, Brett F. Bathel, Jennifer A. Inman, Paul M. 
Danehy 

 

Temperature Profiling of the Atmosphere by Filtered Rayleigh Scattering (AIAA 2018-3630) ................................. 339
Anuj Rekhy, Mikhail N. Shneider, Richard B. Miles 

 

Rapid-response Measurement System of the Halon Replacement Agent Pentafluoroethane (HFC-125) 
Based on QCL-TDLAS (AIAA 2018-3631)...................................................................................................................... 356

Wei Yuan, Song Lu, He-Ping Zhang, Yu Guan 

 
GT-08: DESIGN AND ANALYSIS OF GROUND TEST FACILITIES 
 
Characterization of an Aerodynamic and Scramjet Propulsion Test Facility (AIAA 2018-3734) .............................. 367

Kalvin M. Brandão, Dermeval Carinhana, Valéria S. Leite, Jefte D. Guimarães, Guilherme M. Batista 
 

Design of a Real-Time Test Bench for UAV Servo Actuators (AIAA 2018-3735) ........................................................ 376
Lysandros Anastasopoulos, Mirko Hornung 

 

Design of Torsional Test Stand for Micro-Newton Force Detection (AIAA 2018-3737) .............................................. 388
Lane E. Schultz, Thomas J. Cogger, Ryan Good, James Schneider, Robert Rothschild, William Nollet 

 
AMT-07/GT-09: OPTICAL MEASUREMENT TECHNIQUES IN GROUND TEST 
 
Multi-Material Printing Integral Digital Image Correlation Patterns (AIAA 2018-3801) .......................................... 402

Alexander M. Pankonien, Ryan Durscher, Joshua D. Deaton, Alexander Piedel, Nitin D. Bhagat 
 

Measurements of Parachute Dynamics in the World’s Largest Wind Tunnel by Stereo 
Photogrammetry (AIAA 2018-3802) ................................................................................................................................ 418

Edward T. Schairer, Laura K. Kushner, James T. Heineck, Eduardo Solis 
 



Low Speed Infrared Development for the Lockheed Martin Aerodynamic Development Facilities 
(AIAA 2018-3803) .............................................................................................................................................................. 442

Joseph Carlson, Wink Baker 
 

Stereovision Based Determination of Aerodynamic Coefficients for a Wind Tunnel Model in Free 
Rotational Motion (AIAA 2018-3804) .............................................................................................................................. 458

Bastien Martinez, Pierre Wey, Michel Lisbig, Denis Bidino, Myriam Bastide, Joseph Juncker, Friedrich Leopold 
 

Improving High Enthalpy Expansion Tube Condition Characterisation Using High Speed Imagery 
(AIAA 2018-3805) .............................................................................................................................................................. 471

Christopher M. James, Daniel R. Smith, Carl McLean, Richard G. Morgan, Steven W. Lewis, Pierpaolo Toniato 
 

Optical Wall Shear Stress Measurements on the Leeward Side of a Delta Wing (AIAA 2018-3806)......................... 505
Jens Lunte, Christian Schnepf, Erich Schuelein 

 
GT-10: AEDC: ENHANCED T&E FOR FLIGHT VEHICLES AT THE AEDC II 
 
Soft Sled - the Low Vibration Sled Test Capability at the Holloman High Speed Test Track (AIAA 
2018-3872) .......................................................................................................................................................................... 522

Michael Hooser 
 

Computational Modeling and Simulation Applications to Support Integrated Test and Evaluation 
(IT&E) at AEDC (AIAA 2018-3873) ................................................................................................................................ 532

Jason Klepper, Robert Knapke, James Sirbaugh, Stephen Guimond, Derick Daniel, James S. Masters, Kenneth 
Tatum 

 

New Large-Scale Model Inlet Performance Testing Capabilities for the AEDC PWT 16T/S Wind 
Tunnels (AIAA 2018-3874) ............................................................................................................................................... 547

Nathan S. Payne 
 

A Computational Study of Transonic Wall Interference for High Aspect Ratio Wind Tunnel Models 
at Sideslip Using Wings-Level-Yaw and Pitch-Roll Attitude Techniques (AIAA 2018-3875) ..................................... 558

William C. Schuman 
 

Total Force Accounting Duct Calibration Capabilities (AIAA 2018-3876) .................................................................. 572
Josh Webb 

 
AMT-09/FD-52: DIAGNOSTICS IN REACTING FLOWS 
 
Investigation of Soot Formation Near Flame-Wall Interaction Region in Rich Ethylene/Air Flames 
(AIAA 2018-3944) .............................................................................................................................................................. 579

Ayush Jain, Yejun Wang, Waruna D. Kulatilaka 
 

Structure and Dynamics of Liquid-Fueled Piloted Spray Flames (AIAA 2018-3945) ................................................. 585
Yejun Wang, Tyler Paschal, Waruna D. Kulatilaka 

 
GT-11: AEDC: IMPROVED OPTICAL MEASUREMENT TECHNIQUES AT THE AEDC 
 
Advances in Infrared Imaging Analysis Techniques for AEDC PWT/VKF Wind Tunnel Applications 
(AIAA 2018-4048) .............................................................................................................................................................. 592

Carl Hall 
 

Uncertainty Analysis of the Optical Model Attitude and Deformation System in the AEDC PWT 16T 
Facility (AIAA 2018-4049) ................................................................................................................................................ 602

Craig Morris, Micahel Nelson, Rebecca Rought 
 

Uncertainty Quantification in Steady State PSP Using Monte Carlo Simulations at AEDC (AIAA 
2018-4050) .......................................................................................................................................................................... 617

Michael Nelson 
 

Development of Unsteady Pressure Sensitive Paint Measurement Capability at Arnold Air Force Base 
(AIAA 2018-4051) .............................................................................................................................................................. 641

Marvin E. Sellers, Michael Nelson 
 

Boundary Layer Transition- and Heat Transfer-Imaging of the AEDC Materials Wedge in the VKF 
Tunnel B Using Infrared Thermography (AIAA 2018-4052)......................................................................................... 656

Joseph A. Wehrmeyer, Andrew Alexander, Carl Hall, John Hopf 

 
 
 
 



AMT-10/GT-12: IMPROVED MEASUREMENTS TECHNIQUES IN GROUND TEST I 
 
Comparative Analysis of Two Cryogenic Force Balance Calibration Systems (AIAA 2018-4108)............................. 680

Kenneth Toro, Devin Burns, Peter A. Parker 
 

Implementation and Use of a Convergence Test for Iterative Wind Tunnel Balance Load Predictions 
(AIAA 2018-4109) .............................................................................................................................................................. 686

Norbert M. Ulbrich 
 

Statistical Analysis of the Results from Experimentation utilizing Wind Tunnel Angle Measurement 
Systems (AIAA 2018-4110) ............................................................................................................................................... 699

Heidi S. Glaudel 
 

Statistical Characteristics of the Influence of an Electronically Scanned Pressure Transducer on 
Measurement Error and Uncertainty (AIAA 2018-4111) .............................................................................................. 710

Frank Semmelmayer, Mark F. Reeder, Richard Seymour 
 

Sensors for the Measurement of Flow Induced Surface Pressure Fluctuations: Detection of Clipping 
and Calibration (AIAA 2018-4112) .................................................................................................................................. 739

Kathrin Stahl, Farhan Ahmed Manegar, Thomas Carolus 

 
AMT-11/GT-14: IMPROVED MEASUREMENTS TECHNIQUES IN GROUND TEST II 
 
Shadow UAV Wind Tunnel Testing using a Design of Experiments Approach (AIAA 2018-4195) ........................... 751

Melissa McDaniel, Zach Hall 
 

Testing of an Autonomous Boundary Layer Data System Device in the Transonic Flight Regime 
(AIAA 2018-4196) .............................................................................................................................................................. 766

Kevin M. Mejia, Charles Ulk, Alexandre P. Antunes, Renato Cosin, Russell V. Westphal 
 

Experimental Investigation of Image Distortion in a Mach 6 Hypersonic Flow (AIAA 2018-4197)........................... 787
Michael Winter, Ricky Green, Colby Borchetta, Eswar Josyula, James R. Hayes, Joseph S. Jewell, Benjamin 
Hagen 

 
GT-15: ANALYSIS AND RESULTS OF NOVEL EXPERIMENTS 
 
Mistakes Made in Store Separation Wind Tunnel Testing During the Last 4 Decades (AIAA 2018-
4282).................................................................................................................................................................................... 811

Alexis Cenko 
 

Free-Flight Testing of Hypersonic Edney Shock Interactions (AIAA 2018-4283) ....................................................... 822
Tom Fisher, Mark K. Quinn, Katharine Smith 

 

Arcjet Ablation of Stony and Iron Meteorites (AIAA 2018-4284) ................................................................................. 840
Parul Agrawal, Peter M. Jenniskens, Eric Stern, James Arnold, Yih-Kanq Chen 

 

Experimental Investigations of the NASA Common Research Semi-Span Model in the NRC 5-ft 
Trisonic Wind Tunnel (AIAA 2018-4285)........................................................................................................................ 857

Cabot A. Broughton, Ali Benmeddour, Youssef Mebarki, Melissa B. Rivers 
 

A Novel Supersonic Injection Scheme for Laser Induced Breakdown Ignition (AIAA 2018-4286)............................ 880
Gyu Sub Lee, Qili Liu, Damiano Baccarella, Gregory S. Elliott, Tonghun Lee 

 

Author Index 




