
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-5397-8 

Liquid Propulsion 

San Diego, California, USA and Online 
3-7 January 2022 

 

Papers Presented at the AIAA SciTech Forum and Exposition 
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 

 

MODELING AND SIMULATION OF LIQUID PROPULSION SYSTEMS 

Conjugate Heat Transfer Analysis of the Wall Heat Flux in a Liquid Rocket Engine ......................................... 1 

Matthew E. Harvazinski, Tomas Houba 

Wall Function Evaluation for Liquid Rocket Injector Simulations .................................................................... 17 

Tomas Houba, Matthew E. Harvazinski 

A Three-Dimensional, Quick-Running Analysis Method for Large Amplitude Liquid Slosh and 

Bulk Fluid Motion in Flight Vehicles ................................................................................................................. 33 

Nathan F. Andrews, Shane B. Coogan, Ellen Smith, Oliver Ouyang, Stephen Reiman, Brian 

Pincock, Bryan Munro 

COMBUSTION DYNAMICS AND INSTABILITIES I 

Investigation of a Solution Approach to Quadratic Eigenvalue Problem for Thermoacoustic 

Instabilities ......................................................................................................................................................... 46 

Musa O. Ozturkmen, Yusuf Ozyoruk 

Global Dynamics of the Velocity-Coupled Response of Spray Flames ............................................................. 68 

Vishal S. Acharya 

Parametric Combustion Instabilities ................................................................................................................... 78 

John M. Quinlan 

COMBUSTION DYNAMICS AND INSTABILITIES II 

Computational Study of Longitudinal Combustion Instability in a High-Pressure Combustor .......................... 99 

Veeraraghava Raju Hasti, Reetesh Ranjan 

C2*/CH* Intensity Ratios of Bluff Body Stabilized Flames Approaching Lean Blowout at Elevated 

Pressures ........................................................................................................................................................... 113 

Michael E. Tonarely, Max K. Fortin, Tommy Genova, Anthony Morales, Bernhard Stiehl, 

Kareem A. Ahmed 

Investigations of the Transition Between Conventional and Distributed Regime in Turbulent Jet 

Flames .............................................................................................................................................................. 120 

Ryan D. Deboskey, David A. Kessler, Ryan F. Johnson, Brian Bojko, Abinash Sahoo, 

Venkateswaran Narayanaswamy, Kevin Lyons 

End-Wall Effects on Freely Propagating Flames in a Shock Tube ................................................................... 141 

Adam J. Susa, Lingzhi Zheng, Zach D. Nygaard, Ronald K. Hanson 



COMBUSTION DYNAMICS AND INSTABILITIES III 

Experimental Characterization of a Lean Prevaporized Premixed Combustor for Supersonic 

Transport Applications ..................................................................................................................................... 156 

Mitchell L. Passarelli, Samuel Wonfor, Andy X. Zheng, Sundar Ram Manikandan, Yi C. 

Mazumdar, Jerry M. Seitzman, Adam M. Steinberg, Hannah Bower, John Hong, Krishna 

Venkatesan, Michael Benjamin 

Simultaneous OH, CH2O and Flow Field Imaging of Near Blowoff Dynamics .............................................. 166 

Raghul Manosh Kumar, Subodh Adhikari, Benjamin L. Emerson, Christopher A. Fugger, Tim 

C. Lieuwen 

Effects of Porous Versus Solid Inserts Pertaining to Instability Mitigation in Lean Direct Injection 

Combustion ...................................................................................................................................................... 187 

Mitch Johnson, Ashley James, Ajay K. Agrawal 

LIQUID ROCKET ENGINE SYSTEM DESIGN 

Stratified Tank Modeling Methods for Flow Network Models ........................................................................ 200 

Ellen Smith, Nathan F. Andrews, Shane B. Coogan 

An Assessment of Electric Pump Fed Nuclear Thermal Propulsion ................................................................ 218 

Alexander L. Aueron, L. D. Thomas 

Numerical Investigation of Film Cooling Effectiveness Including Shockwave Interaction in a 

Supersonic Nozzle Flow ................................................................................................................................... 235 

Manoj Prabakar Sargunaraj, Andres Torres, Jose Garduna, Marcel Otto, Jayanta S. Kapat, 

Swati Saxena 

HCF, LCF and Creep Life Analysis of a Generic LRE Turbine Blade ............................................................ 246 

Jörg R. Riccius, Evgeny B. Zametaev, Louis J. Souverein 

Author Index 

 




