High-Speed Air-Breathing
Propulsion

Papers Presented at the AIAA AVIATION 2026 Forum

San Diego, California, USA
8 - 12 June 2026

ISBN: 979-8-3313-3858-9



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

Application of the Dynamic Zone Flamelet Model to a Supersonic Centerbody Flameholder ............................ 1
Gabe G. Holum, Graham V. Candler, David M. Peterson

Entropy Layer Effects on Conical ODWS ........c.cccieiiiriieiiieiieiie e ste sttt eeeeteseestaesseesseessessaessaessaesseensesnsenns 19
Cowles E. Anderson, G S. Sidharth, Partth A. Laad

Cantera Integration for Combustion Analysis with the Numerical Propulsion System Simulation

Parker Evans, Roy J. Hartfield

Effects of Polynomial Order and Stabilization Technique on the Large Eddy Simulation of an
Axisymmetric Scramjet Combustor Using High-Order Flux Reconstruction ...........c..ceceeeeevievienencncnenceiennens 48
Tommy S. Koeplinger, Jack Edwards, Seth C. Spiegel

Numerical Investigation of Scramjet Cavity Edge Rounding on Cavity Behavior...........ccoccovoeeiiiiiiiinnnienen. 65
Matt A. Boller, Benjamin Millard, Daniel R. Cuppoletti

Simulations of Cavity Length-to-Depth Ratio on Combustion in an Axisymmetric Scramjet with
Pre-Combustion SHOCK TTaIN.....cc.eeiiriiiiriiiirieeietet ettt sttt ettt ettt st be et e et et sbeebesieeneeneens 85
Delaney Baumberger, David M. Peterson, Timothy Ombrello, Jeffrey J. Doom

Demonstration of Supersonic Autoignition of Ethylene in a Model Scramjet...........ccccoveerieniiiiiiiniesieeeene 97
Nicholas Hawley, Jacob M. Caldwell, Thomas C. Corke

Experimental Characterization of Near-Field Recirculation in Swirling Jets Under Freestream and
Supersonic CroSSTIOW CONAITIONS .......c.eveviiierieriieiieteeieeteste et eteetestesreesseesseesseessesseesseesseessesssesssesssesseesseenns 115
Bryce K. Richards, Fangjun Shu, Andreas Gross

Infrared Absorption Measurements of Residence Times in Supersonic Cavity Flameholders ......................... 136
Benjamin Millard, Daniel R. Cuppoletti

A Numerical Study on the Performance of a Scramjet Inlet Operating at Different Ground Test

Facilities and FIight COnAItIONS. ..........ceouieiiiieiieie ettt sttt ettt e e st et e s eaeenseeneesneeens 151
Dan Igra

High Fidelity Simulation of Circular-Shape Advanced Hypersonic Vehicles Using Dual Mode

SCIAMJEt PrOPULSION. ....cuviiiiiieiiieiictiesteete ettt ete et e st e st ete e bt et e esbeessesseeseesseessaessesssesssessaesseesseasseessenssesssesseensens 163
Eran Arad

Shock Train Control of a Morphing Inlet and Isolator Using Back Pressuring ...........ccccooovevveeieieeienieneennen. 184

Emma C. Cavanaugh, Venkat Narayanaswamy, Muthuvel Murugan

Wall-Modeled Large-Eddy Simulation of Unstart in a Hypersonic Intake...........cccccoveiviiniininieninncncnee 201
Kan Wang, Vinayak Rajan, Karthik Subramani, Brett Bornhoft, Sanjeeb T. Bose, Subash S

Effect of Ramp Surface Inclination Near Separation Zone on the Performance of a Mach4 Scramjet

TIEAKES .ottt ettt ettt e e e e ———teeeeee e —————tee e e e e ———teeeeeeiaa—ttteeeeesaattteeeeesennarane 215
Mohd Sameer, Shivesh Dhar, Hariharan D, Thundil Karuppa Raj R, Senthilkumar
Paramasivam

Computational Exploration of Hypersonic Inlet Stability and Unstart Thresholds Under Uncertainty............ 224

Matthew A. Moss, Joseph D. Vasile, Luis G. Bravo, Jack Edwards



Experimental Pressure Characteristics of Hydrogen Fueled Rotating Detonation Combustor......................... 238
Andprei V. Cojocea, Mihnea Gall, lonut Porumbel, Tudor Cuciuc, George Vrabie

Numerical Comparison of Square and Circular Cross-Section Dual-Mode Scramjet Isolators ....................... 267
Nathanael J. Wendel, Datta V. Gaitonde

Enhanced Performance of a Simple Physics-Based Isolator Model Across Wide Mach Number and
TeMPETAUTE RANGES .....eeeueiiiiiiiiie ettt sat e st e st e s bt esabeesabaeeabeesabeeesbeesabeesnstesabaeenseennne 290
Sangwon Kim, Minsu Kim, Hojin Choi, Jong-Ryul Byun, Dongchang Park

Uncertainty Quantification of Particle Inertia Effects in Supersonic Particle Image Velocimetry ................... 304
Dilip Kalagotla, William Oates, Rajan Kumar

Development of a Modular Test Section for Transonic Investigations of Trailing Edge Wake Flows ............. 321
Andre Dietz, Alessandro D'Aguanno, Sergio Lavagnoli

Hypersonic Flow Characterization in the BT-1 Hypersonic Shock Tunnel ............cccoccoeiiiiiiiiiiiieice 341
Felipe J. da Costa, Alan Prestes, Gustavo J. da Costa, Alana A. Brito, Pedro V. de Souza Jr,
Anderson Z. Nakazato, Isabella G. Costa, Bruno C. Lima

Development of an Automated Hot-Fire Control System for an Optically Clear PMMA/GOx

)3 02 (s B a1 G ALY (o] {0 USROS 355
Turner Person, Emily Mikhail, William Roden, Omid Nazempour, William J. Refling, Jordi
Estevadeordal

Modeling of Electrically Controlled Propellant Combustion for Solid-Fueled Propulsion..........c..c.cceceeenene. 375

Shea A. Miller-Smith, Luca Massa

The Effects of Progress Variable Variance on Scramjet Turbulent Combustion Modeling ...........cccccoeveeuennen. 395
Alp Tuztas, Scott M. Martin, Carlos A. Velez

Author Index





