
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-3533-5 

Thermophysics 

Orlando, Florida, USA 
12-16 January 2026 

Volume 1 of 2 

Papers Presented at the AIAA SCITECH 2026 Forum 
 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 

 

VOLUME 1 

Modeling the Ablation of Carbon-Based Materials Through Continuous-Wave Lasers ...................................... 1 

Bruno D. Tacchi; Fred Shireman; Ahmed H. Yassin; Kate B. Rhoads; Alexandre Martin; Savio 

J. Poovathingal; Boris S. Leonov; Tyler C. Haag; Richard B. Miles 

Kinetic Parameter Optimization of Nitrogen Reactivity with Carbon Surfaces Using Bayesian 

Inference ............................................................................................................................................................. 14 

John S. Murray 

Operational Prediction of Arcjet Model Preheating Within Expansion Tube Facility ........................................ 28 

Eric Won Keun Chang; Hilmi Berk Gur; Omar Valeinis; Joseph Steer; Matthew McGilvray; 

Tobias Hermann; Thomas Schwartzentruber; Rui Fu; Alexandre Martin 

Investigation of the Passive-To-Active Oxidation Transition of SiC Via Laser-Induced Fluorescence 

in an Atmospheric Pressure Inductively-Coupled Plasma Torch ........................................................................ 48 

Greyson Kale; John S. Murray; Sean P. Kearney; Justin L. Wagner; Hesham E. Khalifa; Noel 

Clemens; Philip L. Varghese 

Carbon-Carbon Ablation Experiments in the Sandia Hypersonic Shock Tunnel................................................ 62 

John S. Murray; Christopher Murzyn; Erin Mussoni; Justin L. Wagner 

An Experimental Investigation on Bubble-Induced Heat Transfer Enhancement .............................................. 76 

Md Shbbir Ahamed Shohan; Jincheng Wang; Hui Hu 

A Multiphysics Coupling Approach for Particle-Laden High-Speed Flows ....................................................... 87 

Hyeon Woo Nam; Tae Woong Jeong; Sung Min Jo 

Development of Empirical Model for Solid Melting Process Adjacent to Immiscible Liquid ......................... 105 

Masafumi Yamazaki; Hirotaka Sakaue 

Development and Application of a Passive Variable Conductance Loop Thermosyphon ................................. 112 

Ramy Abdelmaksoud; Calin Tarau; Kuan-Lin Lee; Srujan Rokkam 

Spreading of a Water Droplet for a Dynamic and Static Impact Surface ......................................................... 121 

Michael Sanchez; Masafumi Yamazaki; Hirotaka Sakaue 

Stochastic Uncertainty Quantification of Radiative Heating in Hypersonic Atmospheric Entry ..................... 125 

Tae Woong Jeong; Sung Min Jo 

Model Error Effects on Hypersonic Ground-To-Flight Extrapolation .............................................................. 141 

Anabel Del Val; Madhurima Das 

Mutual Information and Sensitivity Analysis of a T6 Expansion Tunnel Experiment ..................................... 152 

Timothy T. Aiken; Iain Boyd; Oliver Paxton; Matthew McGilvray 

An Experimental Study to Evaluate the Effectiveness of Biphillic Surface Coatings for Aircraft 

Inflight Icing Protection ................................................................................................................................... 174 

Kiran Digavalli; Carlos A. Valentin; Harsha Sista; Jincheng Wang; Hui Hu 



An Experimental Investigation on Splashing Characteristics of Supercooled Large Droplets 

Impinging onto Inclined Surfaces ..................................................................................................................... 185 

Carlos A. Valentin; Jincheng Wang; Hui Hu 

Multi-Fidelity Analysis Approaches to Aircraft Icing ...................................................................................... 206 

Peter A. Newman; Timothy Palmer 

Inferring Titan Atmosphere Methane Content from Dragonfly Backshell Radiation Measurements ............... 223 

Michael C. Sands; Audrey Gaymann; Sung Min Jo; Alireza Doostan; Iain Boyd 

An Investigation of a Mach 15 Flow Over a Blunt Wedge Using First-Principles Potential Energy 

Surfaces: Influence of Wall Temperature .......................................................................................................... 241 

Paolo Valentini; Zach S. Davis; Maninder S. Grover; Nicholas J. Bisek 

Investigation of a High Enthalpy Cylinder Flow Using Ab Initio Air Chemistry Data .................................... 259 

Zach Davis; Paolo Valentini 

Hypersonic Non-Equilibrium CFD and DSMC Model Comparisons with the Varda Reentry 

Capsule ............................................................................................................................................................. 285 

Jack D. Crespo; Paolo Valentini; Ashwin Rao; Zach S. Davis; Christopher O. Johnston 

Validation of Thermal Nonequilibrium Modeling for Hypersonic Flows in RavenCFD .................................. 299 

Tanner Nielsen; Matthew Goodson; Giovanni Salazar 

Comparison of Multicomponent Diffusion and Thermochemical Nonequilibrium Modeling Effects 

in CFD and DSMC ........................................................................................................................................... 321 

Sean Cranford; Michael D. Kroells; Thomas Gross; Thomas Schwartzentruber 

Modeling Laser Absorption Measurements in a Shock Tube Using the Photon Monte Carlo Method ............ 334 

Shubham Thirani; Deborah Levin 

Assessment of CN Non-Boltzmann Kinetics Against Low Density Shock Tube Data .................................... 341 

Andrea Fagnani; Dylan L. Drescher; Jesse W. Streicher; Ronald Hanson; Aaron M. Brandis; 

Brett A. Cruden 

Laser Absorption Measurements of CN(X) Population and Temperature Evolution in the Low 

Density Electric Arc Shock Tube ...................................................................................................................... 365 

Dylan L. Drescher; Jesse W. Streicher; Ronald Hanson; Andrea Fagnani; Brett A. Cruden 

Vibrational-State-Resolved Measurements of Nitric Oxide for the Ground to Fourteenth Excited 

Vibrational State ............................................................................................................................................... 380 

Jesse W. Streicher; Devin Merrell; Dylan L. Drescher; Christopher Strand; Ronald Hanson 

Spatially Resolved Absorption Spectroscopy of NO in Shock Tube Experiments Using an 

Ultraviolet Tunable Modeless Laser ................................................................................................................. 402 

Maïlys Buquet; Benjamin A. Williams; Paul Ewart; Tobias Hermann 

Application of Machine-Learned Turbulence Models for Improved Predictions in Hypersonic 

Flows ................................................................................................................................................................ 435 

David K. Rossana; Joseph Gonzales; William A. Jordan; Christopher Roy; David Stelter 

Effects of Modeling Measured Surface Roughness on Orbital Drag in Low Earth Orbits ............................... 452 

Anton Burtsev; Muhammad Fiaz; Akhilesh  S. Tiwari; Thomas C. Underwood; Buddie 

Mullins; David Goldstein 

BLAST: Boundary Layer Analysis & Simulation Toolbox for Chemically Reacting Flows ........................... 463 

Domenico Lanza; Massimo Franco; Francesco Panerai 



Compressible Laminar Locally Self-Similar Boundary Layers in Thermochemical Nonequilibrium ............. 488 

Shrihari Ravichandran; Robyn L. Macdonald 

Pathlength-Amplified Tunable Diode Laser Absorption Spectroscopy of the Excitation and 

Ionization of Air in a Shock Tube ..................................................................................................................... 507 

Devin Merrell; Dylan L. Drescher; Zev N. Granowitz; Jesse W. Streicher; Christopher 

Strand; Ronald Hanson; Timothy T. Aiken; Iain Boyd 

Development of New X2 Expansion Tube Test Conditions to Facilitate Low Density Non-

Equilibrium Testing at 4 to 6 Km/S .................................................................................................................. 519 

Christopher M. James; Jaiden Hodson; Toby Van Den Herik; Yu Liu; Samuel Lock; Noah 

Wechgelaer; Richard Morgan 

Investigation of Atomic Oxygen Interactions with Amorphous Silica Surfaces Under VLEO 

Conditions ........................................................................................................................................................ 537 

Ahilan Appar; Savio J. Poovathingal 

Design Optimization and Experimental Analysis of Heat Flow in a CubeSat PCM Thermal Control 

Unit ................................................................................................................................................................... 546 

Pranav Narayan; Eli Mirny; Dhruv Agarwal; Shrika Bellidiga; Kevin Kyle; Eric A. Silk 

VOLUME 2 

SATMO: A Multi-Planet Thermal Analysis Tool for CubeSat Missions .......................................................... 564 

Alexander Chipps; Daniel Forgette; Kerri Cahoy 

Thermal Performance of Spacecraft Wall Structures Using PCM-Embedded TPMS Designs ........................ 597 

Farzad Ghafoorian; Hui Wan; Soumya S. Patnaik 

Adiabatic Entrance Length Selection for Supercritical CO2 Flows in Tubes with Various Hydraulic 

Diameters ......................................................................................................................................................... 610 

Kevin J. Walsh; Nicholas C. Lopes; Christopher M. Bochenek; Mark A. Ricklick; Sandra 

Boetcher 

Surface Treatment Strategies to Produce Hydrophilic Porous Titanium Wicks for Heat Pipes ........................ 623 

Tatiana El Dannaoui; Tome Guenka; Sven Bilén; Stephen Lynch; Christopher Greer; William 

Sixel; Dhruv Bhate; Alexander S. Rattner 

An Experimental Study of Thermal Flow Characteristics Inside a DBD Plasma Reactor for Plastic 

Upcycling ......................................................................................................................................................... 640 

Syed Haque; Sultan Iffat Uday; Harsha Sista; Jincheng Wang; Xianglan Bai; Hui Hu 

Implementing Roughness Profiles to Control the Temperature Profile Within a Gas-Cooler .......................... 656 

Devon Hardy; Tristan Bagar; Quinten Acchione; Mark A. Ricklick; Sandra Boetcher 

Graph-Based Dynamic Modeling of a PAO Loop for Aircraft Thermal Management Systems ....................... 674 

Vismay Vyas; Neera Jain; Kevin McCarthy; Ara Bolander 

Machine Learning-Guided Design of Binary Ionic Liquid Mixtures for Spacecraft Thermal Control ............ 693 

Elif Acar; Prithwish Biswas; Sadaf Sobhani 

Simultaneous O Atom nsTALIF and NO nsLIF Imaging Strategy to Expedite Characterization and 

Numerical Validation of High Enthalpy Plasma Flows .................................................................................... 709 

Jason M. Meyers; Sanjeev Kumar; Alessandro Munafò; Marco Panesi 



Gas Surface Interaction Reactant and Product Characterization in High Enthalpy Air Plasma Flows 

Via nsTALIF/LIF Imaging in the UIUC 350 kW Plasmatron X Facility .......................................................... 732 

Jason M. Meyers; Abhyudaya Singh; Alessandro Munafò; Marco Panesi 

Numerical Investigation of High-Power Inductively Coupled Plasma Discharges .......................................... 769 

Sanjeev Kumar; Alessandro Munafò; Sung Min Jo; Jason M. Meyers; Marco Panesi 

Utilizing the Master Equation Model for Non-Thermal Recombination Reactions on a Silica 

Surface .............................................................................................................................................................. 783 

Daniil Andrienko 

Rovibrational-Specific Energy Transfer and Dissociation of NO(X2Πr)+C(3P) Collisions at High 

Temperatures .................................................................................................................................................... 795 

Clement H. Civrais; Breno R. Galvão; Sung Min Jo; Marco Panesi 

Rovibrational-Specific QCT Database and Master Equation Study on Hydrogen System in High-

Energy Collisions ............................................................................................................................................. 822 

Hyesu Jeong; Tae Woong Jeong; Sung Min Jo 

Cooling of a Hypersonic Leading Edge Via Electron Emission and Absorption .............................................. 843 

Kal Monroe; Iain Boyd 

Effects of Surface Catalycity on Thermocouples Used for Hypersonic Heat Flux Measurement .................... 863 

Sara Swenson; Cate Leszcz; Iain Boyd; Ross Chaudhry; Timothy T. Aiken 

Effects of Microstructural Variability on Macroscopic Modeling of Gas-Surface Interaction Study 

in a Fluid-Material-Structural Coupled Framework ......................................................................................... 891 

Bibin Joseph; Caleb E. Thomas; Anthony Knutson; Graham V. Candler; Sean McDaniel; Rui 

Fu; Donglai Liu; Hailong Chen; Alexandre Martin 

Maximum Entropy Principle-Based Three-Temperature Model Reduction of N2+N Collisions in 

Hypersonic Flows ............................................................................................................................................. 910 

Aakanksha Notey; Sung Min Jo; Marco Panesi 

Uncertainty Analysis of the Modified Marrone–Treanor Model ...................................................................... 920 

Nicholas Colavecchio; Agnivo Ghosh; Erik M. Torres; Anabel Del Val 

Assessment of QCT–Master Equation Informed Chemical Kinetic Parameters for the O2 +N 

Interaction in a Two-Temperature Mode .......................................................................................................... 950 

Luis F. Rodriguez; Robyn L. Macdonald; Timothy T. Aiken; Iain Boyd 

Emission Spectroscopy Measurements of Boron Volatiles for Ultra-High Temperature Ceramic 

Material Boundary Layer in Air Plasma ........................................................................................................... 979 

William T. Burke; Mollie O. Clyde; Sullivan W. Weston; Ian Ballou; Douglas G. Fletcher 

Initial Aerothermal Characterization of a Tabletop Inductively Coupled Plasma Tunnel................................. 993 

Tomaz J. Remec; Hisham Ali 

Finite-Rate Surface Chemistry Modeling for High-Temperature Gas-Surface Interactions in CFD++ ......... 1003 

Bruno Lopez 

High-Order Adaptive Flow-Material Coupled Simulation of Uranus Orbiter and Probe Entry ..................... 1028 

Bruno Dias; Laurent François; Marc Massot; Antoine E. Simon 

Analysis of Error and Cost in Coupling Approaches for Hypersonic Trajectory Simulations ........................ 1041 

Rio Takagi; Caleb E. Thomas; Anthony Knutson; Graham V. Candler; Bibin Joseph; 

Alexandre Martin 



K-ADEPT: Modeling the Hypersonic Reentry of an Innovative Thermal Protection System ....................... 1054 

Enes Susic; Raghava S. Davuluri; Rui Fu; Eric Adams; Bibin Joseph; Akhil Long; Asa 

O'Neal; Savio J. Poovathingal; Alexandre Martin 

Improving Heat Flux Predictions in Multi-Wall Hypersonic Flows Using a Low Dissipation Sensor .......... 1072 

Kate B. Rhoads; Ares Barrios-Lobelle; Alexandre Martin 

Ground Observations of Radiation from the OSIRIS-REx Sample Return Capsule During Earth 

Return ............................................................................................................................................................. 1083 

Hiroki Takayanagi; Satoshi Nomura; Hiroto Tanaka; Shunsuke Noguchi; Tetsuya Yamada 

Spectral Measurements of Atomic Oxygen and Nitrogen During the OSIRIS-REx Re-Entry ....................... 1092 

Byrenn Birch; Fabian Zander; Jeremy Moran 

System Design and Preliminary Analysis of the University of Queensland Spectroscopy Data from 

the OSIRIS-REx Re-Entry Observation Mission ............................................................................................ 1108 

Christopher M. James; Samuel Lock; Nathan Lu; Toby Van Den Herik; Richard Morgan; 

Fabian Zander; Byrenn Birch 

The Australian-German Contributions to the OSIRIS-REx Re-Entry Capsule Observation ........................... 1131 

Fabian Zander; Andrew Lock; Byrenn Birch; Jeremy Moran; David Buttsworth; Gerard 

Armstrong; Flynn Hack; Tamara Sopek; Peter Jacobs; Ingo Jahn; Felix Grigat; Martin 

Eberhart; Stefan Loehle; Samuel Lock; Nathan Lu; Ben Fernando 

Author Index 

 




