
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-8414-4 

High-Speed Air-Breathing 
Propulsion 

San Diego, California, USA 
7 - 11 January 2019 

 

Papers Presented at the AIAA SciTech Forum and  
Exposition 2019 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
 
 
 

Evaluating the Correlations for Supersonic Spray Combustion........................................................................................ 1
Foluso Ladeinde 

 

Simulated Shock Train Control using an All-Coefficient Adaptive Control Approach .................................................. 9
Robert Rockwell, Christopher P. Goyne, Long Di, Zongli Lin, Robert Bakos, Jeffrey M. Donbar 

 

Weighted Least-squares Cell-Average Gradient Construction Methods For The VULCAN-CFD 
Second-Order Accurate Unstructured Grid Cell-Centered Finite-Volume Solver ........................................................ 18

Jeffery A. White, Hiroaki Nishikawa, Robert A. Baurle 
 

The Effect of Turbulence Modeling on the Mixing Characteristics of Several Fuel Injectors at 
Hypervelocity Flow Conditions .......................................................................................................................................... 46

Tomasz G. Drozda, Jacob J. Lampenfield, Rohan Deshmukh, Robert A. Baurle, J. Philip Drummond 
 

Ignition and Flameholding of Hydrocarbon Fuel in Supersonic Flow by Means of Surface Electrical 
Discharge .............................................................................................................................................................................. 69

Dmitry Yarantsev, Alexander A. Firsov, Sergey Chernyshev, Aleksey A. Nikolaev, Vadim A. Talyzin 
 

Distinguishing Characteristics of Thermally- and Mechanically-Generated Backpressure.......................................... 75
Foluso Ladeinde 

 

Shock Wave in Combustion in a Scramjet Engine............................................................................................................ 82
Shigeru Sato, Masaaki Fukui, Takahiro Watanabe, Masaharu Takahashi, Toshihiko Munakata 

 

The Inverse Design of Thrust Optimized Scramjets Derived from Quasi-1D Flowfields .............................................. 94
Frederick Ferguson, Dehua Feng, Julio C. Mendez, Yang Gao, Mookesh Dhanasar 

 

Output-Constrained Adaptive Control for Unstart Prevention in a 2D Scramjet Combustor ................................... 112
Ankit Goel, Karthik Duraisamy, Dennis Bernstein 

 

Simulation of Unstart in Hypersonic Flow with a Dual-Mode Scramjet Model........................................................... 123
Ian A. Hall, Jonathan Poggie 

 

Bow Shock/Vortex Interaction: Effect of Reducing the Vortex Height on Structure of the Generated 
Flow Field ........................................................................................................................................................................... 135

Hamideh Pourhashem, Sunil Kumar 
 

Ignition and Flame Propagation in Cavity-Fueled Supersonic Flameholder................................................................ 147
Ez A. Hassan, Timothy Ombrello, David M. Peterson 

 

Discontinuous-Galerkin Simulations of Premixed Ethylene-Air Combustion in a Cavity Combustor ...................... 163
Ryan F. Johnson, Gabriel B. Goodwin, Andrew T. Corrigan, Andrew Kercher, Harsha K. Chelliah 

 

Hybrid LES/RANS Simulation of a Premixed Ethylene-fueled Dual-mode Scramjet Combustor: 
Small Cavity Configuration .............................................................................................................................................. 176

Tanner Nielsen, Jack R. Edwards, Harsha K. Chelliah, Damien A. Lieber, Clayton M. Geipel, Christopher P. 
Goyne, Robert D. Rockwell, Andrew D. Cutler 

 

Large Eddy Simulation of Supersonic Combustion using the Flamelet/Progress-Variable Approach 
and the Evolution-Variable Manifold Approach ............................................................................................................ 209

Honest F. Mrema, Graham V. Candler 
 

Statistical Measurements of Fuel Mole Fraction in Scramjet Cavity Flameholder with a Fuel 
Surrogate ............................................................................................................................................................................ 229

Brendan McGann, Tonghun Lee, Timothy Ombrello, Campbell D. Carter, Stephen D. Hammack, Hyungrok Do 
 

Closed-Loop Control of Unstart in a Mach 1.8 Isolator ................................................................................................. 240
Leon Vanstone, Alex Bosco, Yousef Saleh, Maruthi R. Akella, Noel T. Clemens, Sivaram P. Gogineni 

 

Fundamental Experiments of Fluidic Thrust Vectoring for a Hypersonic Vehicle...................................................... 255
Matthew McGilvray, Andrew J. Neely, Christopher Hambidge, William Ivison, Tobias A. Hermann, David Steuer 

 

Influences of Cavity on Combustion Stabilization in an Axisymmetric Scramjet........................................................ 269
Qili Liu, Damiano Baccarella, Tonghun Lee, Gyu-Sub Lee 

 

Author Index 




