
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-5993-2 

Ground Testing 

Chicago, Illinois, USA and Online 
27 June - 1 July 2022 

 

Papers Presented at the AIAA Aviation Forum 2022 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 

 

GENERAL TOPICS IN GROUND TESTING I 

Structural and Aeroelastic Studies of Wing Model for Transonic Wind Tunnel Test Fabricated by 

Additive Manufacturing with AlSi10Mg Alloys .................................................................................................. 1 

Natsuki Tsushima, Kazuyuki Nakakita, Kenichi Saitoh 

Ultrahigh-Speed Emission Spectroscopy for Flow Analysis in Laboratory Environments ................................ 17 

Nathan Lu, Andreas Andrianatos, Christopher M. James, Carolyn Jacobs, Timothy McIntyre 

Optimisation of Super Orbital Earth Re-Entry Conditions in an Expansion Tunnel .......................................... 25 

Kieren Curtis, Christopher M. James, Sam Lock, Nathan Lu, Steven W. Lewis 

ADVANCEMENTS IN OPTICAL MEASUREMENT TECHNIQUES 

Laser-Induced Schliere Anemometry in a Mach 6 Flow .................................................................................... 54 

James R. Chism, Mark Gragston, Zach Riley, Benjamin Hagen 

Measurements of a Mach 2.3 Turbulent Boundary Layer Using High-Speed Imaging of Linear 

Array-FLDI ........................................................................................................................................................ 64 

James R. Chism, Mark Gragston, Scott J. Peltier, Thomas A. McManus 

Preparations for Tomographic Background-Oriented Schlieren at the 31-Inch Mach 10Wind Tunnel ............. 74 

Brett F. Bathel, Joshua M. Weisberger, William H. Ripley, Stephen B. Jones 

Reference-Free, Projection Background Oriented Schlieren .............................................................................. 88 

Joshua M. Weisberger, Brett F. Bathel 

Hypersonic Tripped Boundary Layer Measurements Using FLEET Velocimetry ........................................... 104 

John C. Pehrson, Boris S. Leonov, Richard B. Miles, Christopher Limbach, Matthew T. 

Lakebrink 

GENERAL TOPICS IN GROUND TESTING II 

Static Test Procedure for Electromechanical Actuators for UAV Applications ............................................... 117 

Sebastian Oberschwendtner, Daniel Teubl, Mirko Hornung 

Experimental Investigation of the Effect of Wind Tunnel Wall Distance on Swept Wings in 

Compressible Flow ........................................................................................................................................... 132 

Collin B. Rambacher, Jeffrey P. Bons 

Explosive Testing of Cryogenic Propellant Mixtures ....................................................................................... 150 

Reema Kundu, Mike Bangham 

Demonstration of Internal-Digital Image Correlation (Internal-DIC) for Fluid-Structure Interaction 

Measurements in a Hypersonic Wind Tunnel .................................................................................................. 158 

Anshuman Pandey, Bryan E. Schmidt, Katya M. Casper 



Development of a Terrain Mapping/Crater Evolution Measurement Using Diffractive Optical 

Elements ........................................................................................................................................................... 176 

Joshua M. Weisberger, Paul M. Danehy, Timothy W. Fahringer, Brett F. Bathel, Olivia 

Tyrrell 

ADVANCEMENTS IN HIGH-SPEED TEST TECHNIQUES AND TEST PROCESSES 

Development of a Facility to Test an Ejector Ramjet at Static Conditions ...................................................... 195 

Lisa Long, Rahul Javaji, Will Nelson, Jeff Edwards, Paul Ziade, Chris Morton, Craig T. 

Johansen 

Measurement of the Notre Dame SBR-50 Stagnation Temperature by Laser Spark Velocimetry ................... 210 

Philip S. Andrews, Philip Lax, Skye Elliott, Sergey B. Leonov 

Material Testing Using Preheating in the Sandia Hypersonic Shock Tunnel ................................................... 220 

Joshua Hargis, Thomas Grasser, Charlie Downing, Kyle P. Lynch, Justin L. Wagner 

Implementation of an Unsteady PSP System in the NASA Transonic Dynamics Tunnel ............................... 234 

Daniel Reese, Sarah Peak, Kyle Goodman, Neal Watkins 

GENERAL TOPICS IN GROUND TESTING III 

Investigation of an Axis-Symmetric Mach 5 Glass Blown Nozzle for Supersonic Optical 

Diagnostics. ...................................................................................................................................................... 250 

Charles Fabijanic, William Refling, Al Habib Ullah, Jordi Estevadeordal 

A Pump-Probe Laser-Induced Fluorescence Diagnostic for Visualization and Velocimetry in High-

Enthalpy Tunnels .............................................................................................................................................. 267 

Samuel Cousens 

Wind Tunnel Test Techniques for Low-Reynolds Number Propeller Performance Enhancement .................. 281 

Drew Landman, Cole Burnette, Ege Konuk, Engin Baris 

Author Index 

 




