Liquid Propulsion

Papers Presented at the AIAA SCITECH 2026 Forum

Orlando, Florida, USA
12-16 January 2026

ISBN: 979-8-3313-3504-5



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

Experimental Investigation of Heated-Tube Wall Ignition in a HAN-Based Green Monopropellant .................. 1
Nathaniel W. Seward, Eric L. Petersen

Comparison of Ionic Liquid and Sodium Borohydride with Triglyme in Hypergolic Systems with

HYArOZen PerOXide......ecviiiieiiiiiiiiiecieeit ettt ettt et e e et este e beesbeesbeeseeessaseesseesseessesssesssesseeseesseensenseenns 10
Célia Soudarin, Caroline Chabaud, Romain Beauchet, Yann Batonneau, Pierre Lerousx,
Bastien Boust, Marc Bellenoue

Basic Combustion Research for the Practical Application of Sustainable Rocket Propellant (SRP) ................. 23
Taisei Takaoka, Rin Nakamura, Hiroto Habu

Testing 3D-Printed Alumina Gyroids for High-Test Peroxide Catalytic Decomposition ..........c.cccccvevererenenene 36
Stefania Carlotti, Silvia Botta, Filippo Maggi

Validation of Computational Fluid Dynamics Model of Pressure Control in a Flight-Scale Liquid
Hydrogen Tank using @ SPray Bar...........coouiiiiiiiiiiieee ettt ettt e e 45
Chintan Patel

Validation of Computational Fluid Dynamics Model of Self-Pressurization in a Flight-Scale Liquid
HYATOZEN TANK ...ttt ettt et e et et e et et et e eneeeseesseesseeseenseenseeneeeneeeseenseenseennens 66
Chintan Patel

Development of a Gradient Based Phase Change CFD Model and Validation Against Zero Boil-Off
TANK EXPEIIMENL ....veeuvieiiieiiieieiieseeste et ete et ettesttebeesbeesbesssesseesseeseesseessesssesseessaasseesseesseesseassesssesseesseesseessenssens 90
Olga V. Kartuzova, Mohammad Kassemi, Daniel M. Hauser

Application and Evaluation of STAR-CCM+ for Cryogenic Spray Cooling ...........ccoceeveeeereevieniniencneneeeenn 101
Jacob Adams, Bhushan R. Patil, Chih-Jen Sung, Kyle E. Niemeyer

Sensor and Actuator Evaluation for Liquid Rocket Engines Combustion Instability..........c.ccccceevivvereenneennnnne. 115
Mennatallah M. Hussein, Lilly Etzenbach, Olivier De Weck

Effects of Recess Length on Supercritical Kerosene/Oxygen Combustion in a Bi-Swirl Injector ................... 126
Sunchang Kim, Minjun Choi, Inchul Lee, Yongchan Kim, Jaehun Jeong, Wonjeong Hyun, Da
H. Bae, Dong-Hyuk Shin

Effect of Shock Strength on the Structure of H,/O, Reactive Shock Waves ..........cccoooeeiiirieienenencceceee 145
Thibault M. Oujia, Chang-Lin Chen, Kazuki Maeda

Self Adaptive Reduced Order Modeling Framework for Rotating Detonation Engine Simulations................. 152
Ali Mohaghegh, Cheng Huang

A Diffuse Interface Framework for Shock-Driven Vaporization in Compressible Multiphase
Sy SERIMIS ...ttt eitte et ettt et ettt et e et e st e et e st e e eabeesabeesateeeabeeeab e e sabeeeatee e bt e eab e e e beeeabe e e baeeabee e baeenbeeebaeenbeeebaeenteas 168
Samarth C. Patel, Tyler Tryon, Brandon Runnels, Matt Quinlan

Operating Characteristics of Rotating Detonation Engine with Different Liquid Fuel for Next

Sounding Rocket Space FIGIL .......cc.ooiiiiiiee ettt 179
Takayuki Matsushita, Tomoki Sato, Souta Suzuki, Ken Matsuoka, Noboru Itouyama, Masaaki
Yasui, Yuichiro Ide, Jiro Kasahara, Akira Kawasaki, Daisuke Nakata, Hikaru Eguchi,
Masaharu Uchiumi, Akiko Matsuo, Ikkoh Funaki



Nitrous Oxide Gas BIoOWAOWN MOAEING .........ccieriiiiiieiieieiiesie ettt te e esseesseeseeneennens 194
Rany Kabour, Syamantak Nath, Jeje Kudakwashe, Marco Rotondi, Landon Kamps

Machine Learning to Predict lonic Liquid Propellant Properties ...........cceouererenireniieieieeieese e 206
Abu T. M. Tahsin, Paul Trusov, Abderrahim R. Bendimerad, Elaine Petro

A Steam Engine for the Space Age: Thermodynamic Analysis of a Detonation Thruster with Water
Electrolysis Propellant GENEIation ..............couecuerirerirerietetenientene sttt ettt sie ettt saeste b e v eaeeene 217
Justin M. Byers, Garrett R. Cobb, Kaito J. Durkee, John W. Bennewitz

Reaction Control Thruster Design and Qualification for the Blue Ghost Lunar Lander .............cccccocevenenee. 234
Ryan Cole, Noah Gula, Ryan Whitney, Blake Kniffen

Application of the Liquid Rocket Engine Test and Evaluation Standard to Risk-Tolerant Missions................ 247
Jeffrey J. Murphy, Vinay K. Goyal, Levon Gevorkyan, Daniel Friedman

Proportional Controller Throttle Testing of a Liquid Rocket ENgine ..........ccccoeevvveiiiiiiiinienieecieeeeeeeieenne 262
Markus K. Mieritz, Kyle A. Schumacher, Paul Staley, Dianne J. Deturris

Development of an Optically Accessible Green Hypergolic Rocket Engine with Bi-Swirl Injector................ 272
Abigayle E. Moser, Christopher Ji, Kevin A. Potthast, Yash Amin, Robert Dalton, Andrej
Damjanov, Joshua Romanowski, Tyler Grimsich, Krishna Nagarajan, Sophie Bates, Tyler
Nord, Cole Nielsen, Abhirama Rachabattuni, Caleb Kruse, Timothee L. Pourpoint

Experimental and Numerical Study of an Optically Accessible Cavitating Venturi...........cccceceevevererenennenne 292
Kevin A. Potthast, Joshua Romanowski, Timothee L. Pourpoint, Matthew Spencer, James
Braun

Design and Performance Analysis of an Optically Accessible Pneumatic Poppet Valve ...........ccccceoenenene. 304

Joshua Romanowski, Kevin A. Potthast, Timothee L. Pourpoint

Lightweight, High-Flow ‘Floating Seal’ Valve for Cryogenic Propellant Management on Spacecraft............ 318
Lucas E. O'Neill, Elliot Goodman, Mark Bagley

Visualization of Flow Boiling Regimes During Transfer Line Chilldown Process.........ccocoeveiieiinenencene. 337
Jayachandran K. Narayanan, Anuraag Muniraj, Finnegan O’Leary, Alexander Meylikhov,
Chirag Kharangate, Jason W. Hartwig, Jeff Mackey, Mohammad Kassemi

CFD Predictions of Vertical Upflow Liquid Nitrogen Chilldown Experiments Uing Subgrid

Nucleate Boiling MOAE] ........ccuiriiiiiriiiiiiiiiiecresese ettt ettt ettt ettt se et sbesae e ene 346
Anuraag Muniraj, Jayachandran K. Narayanan, Dharmik Makadia, Chirag Kharangate,
Sonya Hylton, Mohammad Kassemi, Jason W. Hartwig, Jeff Mackey

A Predictive Model of Adsorption of Cryogenic Liquids in Aerogel-Based Materials ...........ccccoevvvevenevennnnnne. 356
Julie E. Foroosh, Adam Swanger, Raj Vaidyanathan

Fluid Testing of the Gateway MMH Refueling SyStem ..........ccccoevirinerieieniinininenceeeeectenecre e 375
Pooja Desai, Brian Lusby, Brian Nufer, Amy Felt, Tommy Yoder, Fernando Monarrez

Microgravity Demonstration of a Hybrid Screen Channel Liquid Acquisition Device for Transfer of
CryO@ENIC FIUIAS ....viiuvieiiieiiecieciee ettt ettt et et e st e e teesteesseesseesbesssessaesseenseansesssenssenseensennsens 399
Thomas M. Conboy, Lucas E. O'Neill, Jason W. Hartwig

An Analytical Model for Flow in Banded-Screen Liquid Acquisition Devices with Variable
POIMEADILIEY ...t ettt ettt ettt et e b e e bt he bt ettt e n e e ehe e bt et e e nteenteeneeeneeees 419
Cole Millett, Vinicius M. Sauer, Samuel R. Darr, Matthew E. Taliaferro



Experimental and Numerical Study on Coupled Dynamics of Liquid Propellant and Spacecraft

Motion INAUCEd DY IMPACE ......coiuiiiieiieieee ettt ettt et e st et et e e eneesseesneenes 429
Yusei Yahata, Koki Kumagai, Takehiro Himeno, Masatsugu Otsuki, Mitsuhisa Baba, Masaki
Takahashi, Yutaka Umemura

Additional Evaluations of Gas Phase Effects on Slosh Dynamics with Commercial Codes.............cccvenneen.. 444
Emilio R. Gordon, Logan Walters, Nathan F. Andrews, Allen P. Varghese

In-Space No-Vent Fill Operations for Cryogenic Propellants .............coccoceveeeevieninenininieneeiencnenceeneeeeeene 453
Marco Sansone, Hong Q. Yang, Jacob Brodnick

Conceptual Study on a Passive Thermodynamic Vent System for Long-Term Storage of Cryogenic
Propellants N SPACE .....cvieiiiieiieiieie ettt ettt et e st e te e teebe e b e eseeste e seesseesbeesbesssessaesseenseenseesseeseeseenseensens 463
Soohwan Jun, Mansu Seo

Achieving Zero Boiloff for LH2 Supply Tanks on an NTP Rocket to Mars ........ccccooeeiinienienienienienieneene 474
Thomas M. Perrin

Vortex Generator System for Enhancing Heat Transfer in Cryogenic Pipelines ............ccoecvevveriiereeciennennenne. 484
Alexander E. Ala, Hanquan Wang, Fiona Spencer, Giovanni F. Nino, Robert Breidenthal

Development of an Iterative-Based Prechill Characterization for a Collegiate Liquid Methane and
Liquid OXYZen ROCKEL ........ooiuiiiieiie ettt ettt ettt sa et e bttt seeesbeeeas 500
Swetha C. Ganesh, Devin Ho

Highly Magnified High-Speed Imaging of Cryogenic Liquid Jet Breakup Processes Under

SUDCTIICAL CONAITIONS ....eeeeuviiieeiieeeecieee ettt e ee e e e e e e et e e eeaaeeeeaeeeeeesseeeeeaeeesetaeesenneeeeeeaneeeeseeeeans 520
Nao Yoshida, Taishi Kataoka, Jun Hayashi, Yu Daimon, Noritaka Sako, Takanori Haga,
Himeko Yamamoto, Hiroshi Kawanabe

Experimental and Numerical Studies on Acoustic Softening and Flow Choking in Liquid

PrOPULISION SYSTEIM ....uviiiiiiiiiitieitieie ettt ettt e bt esteeste e beesbeesseessesseesseesseesseessesssessaesseesseasseessessseseensenssens 530
Debayan Roy, Anmish Varma, Maansi Srivastasva, Tanisha Singh, Anandmoorthi
Thaarutrajan, V. R. Sanal Kumar

Evaluation of Local Mixture and Flow Rate Ratio for Liquid-Liquid Type Pintle Injector .........c.ccccoceruennee 544
Noritaka Sako, Kenta Goto, Junichi Nakatsuka, Kohji Tominaga, Taiichi Nagata

Investigation of Mechanical Based Suppression Device on Liquid Propellant Line Water Hammer
25§ 1< OO OO O OO OSSOSO USSP PSP 552
Ekrem Yalcinkaya, Mehmet N. Tomac, Caglar Yilmaz

Measurements of Nitrogen Tetroxide Solubility and Diffusion Rate in Teflon ...........coccovieiiiiiniiniinenne. 563
John D. Desain, Camilla E. Kern, Laura A. Chen-Mertens, Brenda Valdez, Horatiu C.
Dragnea

Progress in the Areas of Additive Manufacturing and Turbopump Development of the Liquid
ROCKEE LLaD .ottt ettt et e e et eeeabe e e baeeabeeeabaeessaeessaeeasaesnsaeaaseeensaeanseesssaesssesensaennns 579
Frank O. Chandler, Caroline Herrera, Charles Johnson

Advanced Optical Patternator for Performance Prediction of Bipropellant Thrusters ...........cccccoeevvevevvernenne. 593
Kohji Tominaga, Chihiro Inoue

CFD Parametric Analysis of Supersonic Retropropulsion for Reusable Launchers...........cccceceveveninencnnnne. 614
Marco Grossi, Alessandro Montanari, Daniele Bianchi, Francesco Nasuti



Multi-Fidelity Data Ensembles of Liquid Phase Rocket Ignition: Ignition Limit States and

REIADIIILY ..ottt etttk ettt et e st et et e beese e st eseeneasse s enseeseeseeseeneensensensesseeseeneeneenes
Alboreno Voci, Henry Collis, Tony Zahtila, Davy J. Brouzet, Diego Rossinelli, Ali Mani,
Sanjiva Lele, Gianluca laccarino

Complexity Management of Rocket Engines: Discrete Event Simulation of Clustered Engine Reuse
Lilly Etzenbach, Mennatallah M. Hussein, Chloe Gentgen, Olivier De Weck

Terrestrial Plume — Surface Interaction Studies for VITVL Launch Vehicles ..........cccovvevvviiviiiiiiinnnens
Robert J. Jensen

Investigation of Boiling Heat Transfer Characteristics of MON-3 and MMH for Spacecraft
PLOPULSION. ...ttt ettt ettt et e bt et e et e esbeesbessaessa e beesbeesseesseesseessesseenseesseesseessesssesseesnes
Taiichi Nagata, Yoshiki Matsuura

Modular Reduced-Order Modeling of Combustion Dynamics in a Three-Dimensional Transverse
ROCKET COMDBUSTOT ...ttt sttt b st ae s st eee
Brody Gatza, Cheng Huang

Development of the UT San Antonio FLame and Advanced Rocket Experimentation (FLARE) Test

S To3 1 1 SRRt
Joseph Hernandez-McCloskey, Kevin M. Eisenbarger, Krystal C. Martinez, Seth A. Reutlinger
Justin Torbey, Eshwar Saikumar, Victor Nagy, Daniel I. Pineda

Hydraulic System Design and Integration for a Small-Scale Liquid Rocket Engine Test Stand..........
Mikolaj G. Cichon, Artur Banko, Michal Samek

Author Index





