Ground Testing

Papers Presented at the AIAA SciTech Forum and Exposition
2025

Orlando, Florida, USA
6-10 January 2025

ISBN: 979-8-3313-1792-8



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

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

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.



TABLE OF CONTENTS

AERODYNAMIC TESTING: GROUND., WIND-TUNNEL, AND FLIGHT TESTING I

Aerodynamics of High-Sided Road Vehicles Under Crosswinds...........ccoovviiiiiniiiiiiiiin s 1
Muhammad Siddique, Omar Smadi, Partha Sarkar

Flight Testing of a Hydrogen Powered Unmanned Aerial SYStem ...........ccocvivreiieiiinincne s 15
Nikola Gavrilovic, Jean-Marc Moschetta

In-Situ Calibration of Four-Hole Pressure Probes on a Small UAV for Free Flight Measurement .................... 29
Juergen Frey, David Noelle, Harald Pfifer, Daniel Ossmann

Low-Speed Testing of Variations of the 5.2% CRM-HL with an UHBR Nacelle and a Krueger Flap

in the DNW-NWB WiInd TUNNEL ....cccueiiiiiiiiieii ettt n e sreesteesteesteaneeaneesneenneenes 42
Sven Piilm, Florian N. Schmidt, Ralf Rudnik, Moritz Schmidt, Johannes Wolff

AERODYNAMIC TESTING: GROUND., WIND-TUNNEL, AND FLIGHT TESTING II

CFD-Based Wind Tunnel Simulations: Paths of Calibration...........cccvviiiiiiiiiiiiiiiiic i sivraees 80
Jan-Renee Carlson

NASA 5.2%-Scale Semispan High Lift Common Research Model Wind Tunnel Test at the 14- By
22-FOOt SUDSONIC TUNNEL......cueiiuiiitiiiti ittt ettt b e e b e e sbe e be et e eaeesbeenbe e beenbesnbenieens 98
Courtney S. Winski, Sarah Langston, Melissa B. Rivers

Evaluation of the Impact of the Aerodynamic Balance on an Airplane Wing Through

Computational FIuid DYNamiCS.......cccueieiiiiiriiiiiiesiiesiieese ettt nre e nne s 125
Tarcisio Faustino Magalhaes, Luzia Aparecida Tofaneli, Turan Dias Oliveira, Ana C. S.
Rocha, Eduardo Bauzer Medeiros, Guilherme Benaci Sieves, Tamara Guimaraes Bucalo

Development of a Novel Robotic Wave Morphing Surface for Assessing the Aerodynamics of
Wing-In-Ground (WIG) Craft .......ccccveiiriiiiiiiiii e 139
Jooi Albano, Guoging Zhang, Long Wang, Yang Liu

Propulsion System Testing Instrumentation for Multi-Rotor and Lighter-Than-Air UAVS .........ccccccvevverernen. 148
Brendan Cox, Or D. Dantsker, Robert W. Deters

INVITED: NASA AMES UNSTEADY PSP DEVELOPMENT FOR TESTING AND
EVALUATION

Invited: uPSP Launch Vehicle Demonstration Test at NASA Ames Research Center............ccoevvvvvveeeiiiiinnnnen. 162
E. Lara Lash, David D. Murakami, Marc Shaw-Lecerf, Kenneth Lyons, Jie Li, Nicholas
Califano, Evan Crowe, Nettie Roozeboom

Invited: Steady Surface Pressure Measurement Via the Lifetime Method with High-Speed Cameras

in NASA's Unitary Plan Wind TUNNEL..........ccocoiiiiiiiiii e s 173
Kenneth Lyons, David Murakami, Marc Shaw-Lecerf, E. Lara Lash, Nettie Roozeboom, Jie Li,
Nicholas Califano



Invited: Spectral Proper Orthogonal Decomposition of uPSP Measurements in Recent NASA Ames

WINA TUNNET TESE. e vtiiitieeiiiie ittt sttt et e e s st e ot e s st e e e be e eab e e e beeenbe e e beeebeesnbaennneeans 180
Jie Li, E. Lara Lash, Kenneth R. Lyons, Nettie Roozeboom, Marc Shaw-Lecerf, David
Murakami, Nicholas Califano

Invited: Spatiotemporal Analysis of High-Resolution Pressure-Sensitive Paint Measurements on a

Launch Vehicle Wind TUNNel MOdel ........c.oiiiiiiiiiiieiieice ettt st steenee e 202
Marc Shaw-Lecerf, E. Lara Lash, Kenneth R. Lyons, David Murakami, Nettie Roozeboom, Jie
Li, Nicholas Califano

Invited: Error Estimation for Unsteady Pressure Sensitive Paint Measurements ...........cccoovecvrvereeneeneennnnnn. 216

David D. Murakami, Lawrence Hand, Kenneth Lyons, Marc Shaw-Lecerf, E. Lara Lash,
Nettie Roozeboom, Nicholas Califano, Jie Li

TESTING AND CHARACTERIZATION OF NEW AND EXISTING WIND TUNNELS

Performance and Characterization of the Arizona Polysonic Wind Tunnel...........cccccooniniiniiiiiinnencn 230
Sam H. Bevier, Alec Maloney, James A. Threadgill

Experimental Characterization of Turbulence Intensity and Integral Scale of Mach 4 Nozzle Flow
of the ONR-UTA Arc Jet Wind Tunnel.........ccocociiiiiiiiiiiii s 242
Nikkhil Chander, Luca Maddalena

Aerothermal Testing in a Pulsed Arc-Jet Tunnel with Laser Pre-Heating ..........cccccoovvinininieiinicnnncn 259
Christian T. Isaacs, Mitchell Trotsky, Killian E. Samuels, Tyler Thompson, Drew K. Dove,
Kenneth Kihm, Damiano Baccarella

Effect of Model Size in the AFOSR--Notre Dame Large Mach-6 Quiet Tunnel............ccocoovrvvieienincnnnnne, 275
Dan J. Lawson, Jonathan Davami, Nick Schaeffer, Thomas J. Juliano

High Enthalpy Facility Characterization for High-Speed Propulsion Testing...........cccccovvviriiiiniieniicnincnn 288
Anirudh Ranganathan, Adam R. Kotler, Kareem A. Ahmed

Damiano Baccarella, Killian E. Samuels, Christian T. Isaacs, Mitchell Trotsky

DEVELOPMENT AND REFINEMENT OF ADVANCED MEASUREMENT TECHNOLOGIES
IN GROUND TEST

Development of Improved Thin-Film Temperature Gauges for Heat Flux Estimation in
Hypersonics: Modeling and CaliDIation ..........cccuieiieiiiininesieie e 316
Jay Frankel, Luke Vergeer, Fangjun Shu, Andreas Gross, Julian Marin

High-Fidelity Temperature and Heat Flux Evaluation in a Mach 6 Arcjet Tunnel with Infrared

TRETINOZIAPNY ...t r e 335
Drew K. Dove, Christian T. Isaacs, Killian E. Samuels, Jonathon Dixon, Damiano Baccarella,
Kenneth Kihm

Novel Experimental Techniques for Analyzing Dynamic Stability of Faceted Entry Vehicles in a
High-Speed WiInd TUNNEL ..........coiiiiiiiiiiii et er e 348
Sevan A. Vlieghe, Pietro Innocenzi, Salvador Navarro-Martinez, Paul Bruce



Development of a Wireless Sensing Module for Propulsion Testing ...........ccocvvveviiriininineiineeees
Christopher Farrell, Richard A. Wilson, Mark L. Adams, Christopher W. Hagler, Nicholas J.
Rist

Optical Distortions in Hypersonic True Flight Enthalpy FIOWS .......cccccoviiiiiiiiiiii e
Charles Atkinson, Farhan Siddiqui, Bret Van Poppel, Rodney Bowersox

ADVANCEMENTS IN GROUND TEST ANALYSIS AND METHODOLOGIES

Development of Techniques Based on HODMD for the Analysis of GVT Dataset...........ccocvevvvviiiiinininnnn
Carlos Mendez, Juan Fernandez

Techniques in Assessing Random Uncertainty of Wind Tunnel Replicate Test Data...........ccocvecveveniicnnnnnne,
Drew A. Curriston, Edward White, Erin Hubbard

Virtual Fight Testing of Control Surfaces with Hardware-In-The-Loop .........ccccceviviiiiiiiniiii
Lavanya D L, Manoj Kumar, Prakash Singh, Shanmugam V

Developing Flight Simulation Model for a Lift-Plus-Cruise Subscale Vehicle: Mass Properties,
Propulsion, and System IdentifiCation .............cuiiiiiiiiiiine e s
Bikash Kunwar , Imon Chakraborty

Design and Commission of a Clean Air Direct-Connected Test Facility.........ccocevvviiiiiiiiiiiniiii

Renan G. Vilela, Joao Martos, Ghalyah S. Aldhanhani, Alessandro Marini, Henrique
Argentieri

AERODYNAMIC FORCES MEASUREMENT IN GROUND TESTING FACILITIES

Dynamic Stability Test Technique for Blunt Bodies in a Magnetic Suspension and Balance System .............
Caleb Hull, Colin P. Britcher, David Cox, Mark Schoenenberger, Hisham Shehata

Performance Evaluation of Force Reconstruction Compared to Analytical and Numerical
Approaches for Aircraft Ground TESTNG .........ccveriiiiiiiiiiisiese e nre s
James Femi-Oyetoro, Achintya K. Saha, Bruce W. Jo

Experimental Validation of Force Reconstruction Techniques for Structure Ground Testing ..............ccocvvvnee.
James Femi-Oyetoro, Bruce W. Jo

Features for a Modern Strain-Gage Balance Data Analysis Software Tool...........cccovviviinieniniinic e,
Norbert M. Ulbrich, Thomas Volden

New Approach for the Assessment of Interactions of a Strain-Gage Balance...........coccoooeviieniieiie e
Norbert M. Ulbrich

AERODYNAMIC TESTING: GROUND, WIND-TUNNEL, AND FLIGHT TESTING IV

Development of Buffet Forcing Functions for a Transonic Condition Exhibiting Bimodal Flow
BERAVIOT ... e s
Oleg Goushcha, Martin K. Sekula

Measurements of a Simulated Atmospheric Boundary Layer Generated by Cowdrey Rods ...........ccccovnnrnene.
Guillermo A. Mazzilli, Kaijus H. Palm, Zheng Zhang, Ebenezer P. Gnanamanickam, J. G.
Leishman



Investigating the Effect of Wind Gusts on Flow in Urban Airspace Using a Wind Gust Generator................. 536
John Gillespie, Darius Carter

Development of NASA 5.2%-Scale Semispan High Lift Common Research Model ...........cccccooeiiicninnnnene 550
Miranda Ertsgaard, Courtney S. Winski

NOVEL AND EMERGING APPLICATIONS IN GROUND TESTING

Draco Ventus Clean Air Hypersonic Conditions Test Tunnel...........ccccooviiiiniiiiiiiiieeeeee e 573
Joseph R. Herdy

Flow Survey Probe: An Autonomous Free Flying Vehicle for Surveying Large Wind Tunnels....................... 589
Chris Meek

Thermal Analysis of Inconel-718 in Hypersonic Leading Edge Configurations.............cocovvvviieiienincnnncne, 606
Andrew La Sorsa, Justin Sprunger, Spencer D. Smith, Emil Alunno, Adam R. Kotler, Kareem
A. Ahmed

Investigating Atmospheric Ice Crystal Formation and Their Impacts on Hypersonic Vehicles.............ccco...... 617

Imteaz Osmani, Victor Ojo, Lance Roadifer, Christian Nairy, Aaron Kennedy, David Delene,
Hallie B. Chelmo, Siddharth Bhatnagar, Yidi Gao, Joseph J. Lavalley, Matthieu Shelby,
Eleanor C. Hostetler, Matthew S. Leight, Joseph S. Jewell

MEASUREMENTS IN CHALLENGING ENVIRONMENTS 1

Supersonic Projectile and Rain Droplet Impact and Resultant Projectile Damage Measurements .................. 632
Jakob Y. Harbers, Jacob P. Pearson, Mateo Gomez, Brandon W. Yant, Sukesh Roy, Terrence
R. Meyer, Nicholas Mueschke

Feasibility Assessment of High-Enthalpy Test Capability Using a Green-Propellant Hybrid Gas

(€1 1S) 1110 S TP T TSP PP PPPPPPPTOPPRN 648
Stephen A. Whitmore

Quantitative Particle Diagnostics in Post-Detonation Fireballs...........cccooviiiiiiiiiiniii e, 687

Cohen Nunes, Rebekah L. Travis, Daniel R. Guildenbecher

ULTIMATE RESEARCH PROJECT (SPECIAL SESSION)

Transonic High Reynolds Number Transition Model Validation Based on ETW Cryogenic Wind
TUNNET DIALA ...ttt b ettt et e s bt e s bt e s be e sbe e bt e m et eae e eRe e eb e e bt e n b e enbeer e e eheesbeenbeeneeennas 699
Michael Fehrs, Sebastian Helm

MEASUREMENTS IN CHALLENGING ENVIRONMENTS IT

Preliminary Optimization of fs/Ps-CARS Thermometry in the ONR-UTA Arc-Jet Facility.........cccocervennennn. 715
lan M. Raybon, Luca Maddalena, Laura E. Dogariu, Arthur Dogariu

Expanding the Measurement Capabilities of the mARC II Arc-Jet to Map the Operating Envelope

for High-Enthalpy AIr FIOWS ......cciiiiiiiiii e s 726
Jocelino Rodrigues, Megan E. Macdonald, Magnus Haw, Ramon Martinez, Daniel
Philippidis, Sebastian Colom, Ryan J. Chung, Joe Hartman



Emission Spectroscopy in the Converging-Diverging Nozzle of an Hypersonic Arcjet Tunnel ...............

Killian E. Samuels, Christian T. Isaacs, Damiano Baccarella

MEASUREMENTS IN CHALLENGING ENVIRONMENTS I11

Towards Wall-Normal Fluctuation Measurements in a Mach 6 Turbulent Boundary Layer ....................

Ben Segall, Nick J. Parziale, Tim C. Keenoy, David Shekhtman

Freestream Multi-Species and Near-Body Atomic Oxygen Measurements in the TS5 Shock Tunnel

by Tunable Diode Laser AbSOrption SPECtrOSCOPY .......cvevviiviiiiiiiniiiieie st

Tal Schwartz, Dylan Drescher, Spencer C. Barnes, Michele Ferretti, Christopher Strand,
Ronald K. Hanson, Ying Luo, Wesley M. Yu, Jorge Rodriguez Gutiérrez, William Feasey,
Joanna M. Austin, Hans G. Hornung, Thomas Gross, Thomas Schwartzentruber

Shock Tube ARAS Measurements of N(2D) and N(2P) in 5100 K to 6400 K Nitrogen-Argon

B G501 (=L TR

Zev N. Granowitz, Dylan Drescher, Devin Merrell, Jesse W. Streicher, Christopher Strand,
Ronald K. Hanson

Second-Generation In-Situ TDLAS Sensor for Supersonic Gas Measurements in a Shock Tube ............

Tal Schwartz, Christopher Strand, Ronald K. Hanson, Christopher B. Kostyk

Simultaneous Point Measurements of Temperature, Pressure, and Velocity Using Spectrally

Resolved Laser-Induced Fluorescence of Atomic Potassium Vapor in Ail ........cecevereninineninienienennens

Joshua Vandervort, Konstantinos Kotsarinis, Christopher Strand, Ronald K. Hanson

Author Index





