
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-6900-4 

AIAA/SAE/ASEE Joint Propulsion 
Conference 2018 

Cincinnati, Ohio, USA 
9 - 11 July 2018 

Volume 1 of 11 

Held at the AIAA Propulsion and Energy Forum 2018 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
 

APC-01: INNOVATIVE PROPULSION CONCEPTS I 
 
Performance Modeling and Optimization Assessment of Variable Pitch Fan for Ultrafan Engine (AIAA 2018-
4400) ..................................................................................................................................................................................................................... 1

Xinyu Yang, Hailong Tang, Min Chen 
 

Pressure Screen – SteamVane Interaction Effects on Downstream Flow Distortion Pattern (AIAA 2018-4401) ................................. 11
Elizabeth K. Mack, John Gillespie, Dustin J. Frohnapfel, Walter F. O'Brien, Alexandrina Untaroiu 

 

Power Plant Pre-Design Exploration for a Turbo-Electric Propulsive Fuselage Concept (AIAA 2018-4402) ...................................... 23
Julian Bijewitz, Arne Seitz, Mirko Hornung 

 
EDU-01: LABORATORY SAFETY 
 
DIY Remote Control Fill of Nitrous Oxide for High-Powered Hybrid Rocketry (AIAA 2018-4407)..................................................... 40

Charles W. Van Steenwyk, Eric Venenga, Dianne J. DeTurris 
 

UAH Propulsion Research Center Rocket Test Upgrade (AIAA 2018-4408)............................................................................................ 48
Daniel A. Jones, Vivian Braswell, David M. Lineberry, Robert A. Frederick 

 

Safe Laboratory Practices For Energetics Evaluation Under High Pressure Conditions (AIAA 2018-4409) ....................................... 69
Amit Patel, Tony J. Hall, Joseph R. Buckley, Robert A. Frederick 

 

Considerations for Safety in University-based Test Operations at the UAH Propulsion Research Center (AIAA 
2018-4410).......................................................................................................................................................................................................... 81

Robert A. Frederick, David M. Lineberry, Vivian Braswell 
 

Safety Aspects of Nitrous Oxide Use in Hybrid Rocket Motor Design and Testing (AIAA 2018-4411)................................................. 91
Timothy J. Velthuysen, Kai M. Broughton, Michael J. Brooks, Jean Pitot, David M. Lineberry, Evan Tingley 

 
EP-01: NASA'S NEXTSTEP 100KW EP SYSTEMS AND HIGH-POWER SEP I 
 
An Overview of the VASIMR® Engine (AIAA 2018-4416) ........................................................................................................................103

Franklin Chang Diaz, Jared P. Squire, Mark Carter, Aidan Corrigan, Lawrence Dean, Joseph Farrias, Matthew Giambusso, Greg 
McCaskill, Tiffany Yao 

 

Run-time Accumulation Testing of the 100 kW VASIMR® VX-200SSTM Device (AIAA 2018-4417) ................................................111
Jared P. Squire, Mark Carter, Franklin Chang Diaz, Aidan Corrigan, Lawrence Dean, Joseph Farrias, Matthew Giambusso, Greg 
McCaskill, Tiffany Yao, Tim G. Glover 

 

Update on the Nested Hall Thruster Subsystem for the NextSTEP XR-100 Program (AIAA 2018-4418) ..........................................121
Benjamin Jorns, Alec Gallimore, Scott J. Hall, Dan M. Goebel, Peter Y. Peterson, James E. Gilland, Richard R. Hofer, Ioannis 
Mikellides 

 

Power Processing and Flow Control for a 100kW Hall Thruster System (AIAA 2018-4419) ...............................................................131
Erich H. Soendker, Sam Hablitzel, Artie Tolentino, Benjamin Welander, May Allen, Jerry Jackson, Sarah Shark, Eric Pencil 

 
EP-02: HALL THRUSTER DEVELOPMENT I 
 
Development & Qualification Status of the PPS®5000 Hall Thruster Unit (AIAA 2018-4420) .............................................................143

Olivier B. Duchemin, Julien Rabin, Lahib Balika, Mathieu Diome, Daniel Vuglec, Xavier Cavelan, Vaitua Leroi, Vincent Guyon 
 

The Effects of Background Pressure on SPT-140 Hall Thruster Performance (AIAA 2018-4421) ......................................................162
John S. Snyder, Giovanni Lenguito, Jason Frieman, Thomas Haag, Jonathan Mackey 

 

Iodine Hall-Effect Electric Propulsion System Research, Development, and System Durability Demonstration 
(AIAA 2018-4422) ...........................................................................................................................................................................................179

Gabriel F. Benavides, Hani Kamhawi, Jonathan Mackey, Thomas Haag, Gustavo Costa 
 

Spatial Evolution of Plasma Waves in the Near-field of a Magnetically Shielded Hall Thruster (AIAA 2018-4423).........................201
Zachariah Brown, Benjamin A. Jorns 

 

Effect of Density Inhomogeneity in Azimuth on Discharge Oscillation Suppression and Electron Diffusion in Hall 
Thrusters (AIAA 2018-4424).........................................................................................................................................................................213

Junhwi Bak, Rei Kawashima, Kimiya Komurasaki, Hiroyuki Koizumi 

 
EP-03: CATHODE DEVELOPMENT AND MODELING I 
 
Preparation for Hollow Cathode Testing for the Advanced Electric Propulsion System at NASA Glenn Research 
Center (AIAA 2018-4425) ..............................................................................................................................................................................230

Scott J. Hall, Timothy R. Sarver-Verhey, Jason D. Frieman, Hani Kamhawi, James L. Myers 
 

A 5,000-hr Heaterless Hollow Cathode Endurance Test (AIAA 2018-4426) ...........................................................................................241
Dan R. Lev, Gal Alon, Leonid Appel 

 

Plasma Instabilities in the Plume of a Hollow Cathode (AIAA 2018-4427) .............................................................................................248
Marcel P. Georgin, Benjamin A. Jorns, Alec Gallimore 

 



An Empirical Scaling Relationship for the Total Pressure in Hollow Cathodes (AIAA 2018-4428) ....................................................259
Pierre-Yves C. Taunay, Christopher J. Wordingham, Edgar Choueiri 

 
GTE-02; HEAT TRANSFER 
 
Investigation of Bio-Inspired Pin Geometries for Enhanced Heat Transfer Applications (AIAA 2018-4429)....................................268

Anish Prasad, Yogesh Pai, Osarodion Ogbebor-Evans, Mark A. Ricklick 
 

Measurement of Heat Transfer Inside a Channel Using External Infrared Thermography (AIAA 2018-4430) ................................281
Louis E. Christensen, Randall M. Mathison 

 

Heat Transfer Measurements in a Leading Edge Cooling Geometry under Rotating Conditions (AIAA 2018-4431).......................293
Lorenzo Cocchi, Bruno Facchini, Alessio Picchi 

 

Large-Eddy VS. RANS Simulations In Predicting Flow And Heat Transfer In A U-Duct With A Trapezoidal Cross 
Section (AIAA 2018-4432) .............................................................................................................................................................................307

Kenny Hu, Tom Shih 
 

Coupled Heat Transfer Investigation for Turbine Cavity of a Turbojet Engine (AIAA 2018-4433) ...................................................327
Emin N. Kaçar, Altug Piskin, Berrin Erbay 

 
GTE-03: TURBINE I 
 
On the Unsteady Aerodynamics of a High-Speed Turbine with Squealer Blade Tips (AIAA 2018-4434)...........................................337

Bogdan C. Cernat, Marek Paty, Sergio Lavagnoli 
 

Accuracy of RANS CFD Methods for Design Optimization of Turbine Blade Tip Geometries (AIAA 2018-4435)...........................352
Marek Paty, Sergio Lavagnoli 

 

Experimental Investigation of Endwall Flow Control for Front Loaded Turbine Blades (AIAA 2018-4436) ....................................373
Nathan Fletcher, Christopher Marks, Ryan Petrie, Rolf Sondergaard, Mitch Wolff 

 

Numerical Investigation of Effects of Tip Clearance in Shrouded Turbine Rotor Blade Performance (AIAA 2018-
4437) .................................................................................................................................................................................................................385

William Banks, Ali Ameri, Robert Boyle, Jeffrey P. Bons 

 
HR-01: COMBUSTION DYNAMICS AND MIXING EFFICIENCIES 
 
Numerical Modeling of Combustion Process in Hybrid Rocket Engines using Open Source Software (AIAA 2018-
4438) .................................................................................................................................................................................................................402

Esteban Maya, Jairo Valdés 
 

Small-scale Gaseous Oxygen Hybrid Rocket Testing Facility Upgrades for Regression Rate and Combustion 
Efficiency Studies (AIAA 2018-4439) ...........................................................................................................................................................417

Flora S. Mechentel, Brian J. Cantwell 
 

Systematic Strategies for Thermochemical Model Reduction in Rocket Propulsion Applications (AIAA 2018-4440) ......................426
Pietro Paolo Ciottoli, Riccardo Malpica Galassi, Pasquale E. Lapenna, Giuseppe Leccese, Daniele Bianchi, Francesco Creta, 
Francesco Nasuti, Mauro Valorani 

 

Pressure and Luminosity Oscillation in Post Chamber of Hybrid Rocket (AIAA 2018-4441)..............................................................434
Heesang Chae, Dongeun Lee, Changjin Lee 

 
HR-02: DESIGN AND DEVELOPMENT OF NOVEL HYBRID ROCKET MOTOR CONCEPTS I 
 
Geometric Swirl Number and Hybrid Rocket Engine Performance (AIAA 2018-4442) .......................................................................445

David R. Greatrix 
 

High-Performing Hydrogen Peroxide Hybrid Rocket with 3-D Printed and Extruded ABS Fuel (AIAA 2018-4443) ......................452
Stephen A. Whitmore, Isaac W. Armstrong, Mark C. Heiner, Christopher J. Martinez 

 

Development of a Laser Ignition Scheme for Hybrid Rocket Motors (AIAA 2018-4444)......................................................................481
David Dyrda, Brian J. Cantwell 

 

Novel Catalyst Materials for Reducing Combustion Latency of a Thermally-Ignited Peroxide/ABS Hybrid Rocket 
(AIAA 2018-4445) ...........................................................................................................................................................................................492

Stephen A. Whitmore, Christopher J. Martinez 
 

Prediction of 3D Boundary Layer Blockage and the Grain Design Optimization of HVT Dual-thrust Hybrid 
Rockets (AIAA 2018-4446) ............................................................................................................................................................................514

VR Sanal Kumar, Vigneshwaran Sankar, Nichith Chandrasekaran, Pavithra Murugesh, Sulthan Ariff Rahman 

 
HSABP-01: NOVEL AND COMBINED CYCLE SYSTEMS 
 
The Turbo Rocket - A High Performance Air-breathing Rocket Propulsion System with Nuclear and Chemical 
Configurations (AIAA 2018-4447)................................................................................................................................................................534

John R. Bucknell 
 

Uninstalled Performance Predictions of a Magnesium-Fueled Ramjet Cycle in Carbon Dioxide Atmospheres 
(AIAA 2018-4448) ...........................................................................................................................................................................................547

Erik L. Axdahl, Lin Li 
 



Sustained Combustion Limits of a Central Dump Solid Fuel Ramjet Combustor at High Altitude Operational 
Conditions (AIAA 2018-4449) .......................................................................................................................................................................562

Ronald G. Veraar, Wolter Wieling 
 

Numerical Analysis of Start-up Transient Process of RBCC Embedded Rocket Under Non-normal Operating 
Conditions (AIAA 2018-4450) .......................................................................................................................................................................581

Rui Du, Zhiwen Wu, GuanLin Fang 

 
HSABP-02: HYDROCARBON FUELING 
 
Real-gas Effect Accounted for by the Principle of Extended Corresponding States in Modeling Supersonic 
Kerosene Jet (AIAA 2018-4451)....................................................................................................................................................................591

Ye Wang, Wei Yao, Xuejun Fan 
 

A Dual-Mode Scramjet Combustor Employing a Jet Fuel for Hypersonic Flight Vehicle (AIAA 2018-4452) ...................................603
Hisahiro Nakayama, Takayuki Edanaga, Seiki Hashino, Sadatake Tomioka, Kan Kobayashi, Masahiro Takahashi 

 

Performance Evaluation of a Scramjet Combustor with Jet Fuel (AIAA 2018-4453) ...........................................................................621
Sadatake Tomioka, Masahiro Takahashi, Kan Kobayashi, Shotaro Nako, Takuto Naniu, Akihiko Tsunemi, Masaharu Nakamura, 
Shojiro Furuya 

 

Prediction of Kerosene Properties at Supercritical Pressures by Artificial Neural Network (AIAA 2018-4454) ...............................630
Bo Li, Yachao Lee, Wei Yao, Yang Lu, Xuejun Fan 

 
VOLUME 2 

 
Design and Testing of an Additively Manufactured Flame-holder for Scramjets Flows (AIAA 2018-4455) ......................................651

Damien A. Lieber, Christopher P. Goyne, Robert D. Rockwell, Clayton M. Geipel, Harsha K. Chelliah 

 
LP-01: LIQUID ROCKET ENGINES I – LAUNCHER APPLICATIONS 
 
Progress of LE-9 Engine Development (AIAA 2018-4458) ........................................................................................................................667

Hideto Kawashima, Teiu Kobayashi, Koichi Okita 
 

Overview of RS-25 Adaptation Hot-Fire Test Series for SLS, Status and Lessons Learned (AIAA 2018-4459) ................................677
Naveen Vetcha, Matthew B. Strickland, Kenneth D. Philippart, Thomas V. Giel 

 

An Affordability Model Framework for the RS-25 Liquid Rocket Engine (AIAA 2018-4460).............................................................685
Adam J. Bower, Dale Thomas 

 

Ground Hot-firing Test for the Design Verification of GCH4-LOx Bipropellant Thruster (AIAA 2018-4461)...................................694
JoonYeol Hong, Seong Hun Bae, Dae Seok Bae, Jeong Soo Kim 

 

Design Options for a South African Small-Satellite Launch Vehicle (AIAA 2018-4462).......................................................................701
Nino Wunderlin, Duran J. Martin, Jean Pitot, Michael J. Brooks 

 
LP-02: MODELING AND SIMULATION OF LRE AND COMPONENTS 
 
Numerical Framework for Simulation of Propulsive Systems at Sub-Critical Conditions (AIAA 2018-4463) ...................................709

Ashvin Hosangadi, Vineet Ahuja, Kevin Brinckman, Andrea C. Zambon 
 

Investigation into the Feasibility of Using Turbulators in Liquid Rocket Combustion Chamber Cooling Channels 
Using a Conjugate Heat Transfer Analysis (AIAA 2018-4464).................................................................................................................725

Tyler Buchanan, Daniel Garcia, Jahed Hossain, Jayanta S. Kapat 
 

Computatonal Analysis of Supercritical and Transcritical Flow in Cooling Channels with Rough Surface (AIAA 
2018-4465)........................................................................................................................................................................................................737

Hideyo Negishi, Yu Daimon, Hideto Kawashima 

 
LP-03: GERMAN SFBTRR-40 I – NOZZLES AND AFTERBODY FLOW 
 
Fundamental Technologies for the Development of Future Space Transportsystem Components under high 
Thermal and Mechanical Loads (AIAA 2018-4466)...................................................................................................................................755

Oskar J. Haidn, Nikolaus Adams, Rolf Radespiel, Wolfgang Schröder, Christian Stemmer, Thomas Sattelmayer, Bernhard Weigand 
 

Operation Mode Transition of Film-Cooled Dual-Bell Nozzles (AIAA 2018-4467)................................................................................785
Dirk Schneider, Ralf H. Stark, Chloe Genin, Michael Oschwald, Konstantin Kostyrkin 

 

Afterbody Jet Interaction of a Dual-Bell Nozzle in Supersonic Flow (AIAA 2018-4468) ......................................................................802
Alexander Barklage, Rolf Radespiel, Chloe Genin 

 

Full-Scale Virtual Thrust Chamber Demonstrators as Numerical Testbeds within SFB-TRR 40 (AIAA 2018-4469) ......................816
Daniel Eiringhaus, Hendrik Riedmann, Oliver Knab, Oskar J. Haidn 

 
PC-01: COMBUSTION DIAGNOSTICS 
 
Reynolds Averaged Enstrophy Transport Budgets Measured in Premixed Swirl Flames Using µ-TPIV. (AIAA 
2018-4470)........................................................................................................................................................................................................834

Askar Kazbekov, Adam M. Steinberg 
 



Demonstration and Characterization of Particle Streak Velocimetry in Supersonic Nozzle Flows (AIAA 2018-4471).....................845
Jared D. Willits, Timothee L. Pourpoint 

 
PC-02: EXPERIMENTS IN FLAMES AND COMBUSTORS 
 
Limits and Intermittency of Swirl Flame Lift-Off Copuled with Hydrodynamic Instability (AIAA 2018-4472) ...............................868

Qiang An, Adam M. Steinberg 
 

Early Warning Signals of Flashback in CH4/H2 Swirl Flames (AIAA 2018-4473) .................................................................................877
Christopher Schneider, Adam M. Steinberg 

 

Pyrolysis of Cyclopentanone: A Shock Tube and Laser Absorption Study (AIAA 2018-4474) ............................................................887
Erik Ninnemann, Andrew Laich, Sneha Neupane, Samuel Barak, Subith Vasu, Owen Pryor, Zachary Loparo 

 
PC-03: GAS TURBINE COMBUSTION 
 
Development and Performance of a Perforated Plate Burner under Relevant Gas Turbine Engine Conditions. 
(AIAA 2018-4475) ...........................................................................................................................................................................................893

Neil S. Rodrigues, Tobi Busari, William C.B. Senior, YunTao Chen, Andrew North, J. Enrique Portillo, Scott E. Meyer, Robert P. 
Lucht 

 

Flame Tube Testing of a GEA TAPS Injector: Effects of Fuel Staging on Combustor Fuel Spray Patterns, Flow 
Structure, and Speciation (AIAA 2018-4476)..............................................................................................................................................911

Yolanda R. Hicks, Tyler Capil, Robert Anderson 
 

Dynamic Characteristics of Gas–Gas Coaxial Injector with External Excitation (AIAA 2018-4477)..................................................926
Jinhyun Bae, Hyeon Taek Jo, Seokgyu Jeong, Chanyeong Jeong, Youngbin Yoon 

 
PGC-01/HSABP-03: COMPONENT AND SUBSYSTEM DESIGN AND TEST 
 
Toward a Cyclic Self-ignited Constant-Volume Combustion for Airbreathing Propulsion Applications (AIAA 
2018-4478)........................................................................................................................................................................................................934

Quentin Michalski, Bastien Boust, Marc Bellenoue 
 

Development of an Instrumented Guide Vane Set for RDC Exhaust Flow Characterization (AIAA 2018-4479) ..............................944
Eric Bach, Myles Bohon, Christian O. Paschereit, Panagiotis Stathopoulos 

 

Three Dimensional Optimization for Subsonic Axial Turbines Operating at High Unsteady Inlet Mach Number 
(AIAA 2018-4480) ...........................................................................................................................................................................................958

Zhe Liu, James Braun, Guillermo Paniagua 
 

Characterization of Rotating Detonation Engine Injector Response using Acetone PLIF in a Lab-Scale 
Experimental Testing Platform (AIAA 2018-4481) ....................................................................................................................................968

Clinton Bedick, Donald H. Ferguson, Peter Strakey 

 
SR-01: SOLID ROCKET MOTOR NOZZLES AND THRUST MANAGEMENT 
 
Simulation of Swirl in Rocket Nozzles at Off-Design Pressure Ratios (AIAA 2018-4482).....................................................................990

Brian A. Maicke 
 

Design of a Pintle Nozzle for the Augmented Thrust Propulsion using Multiple Internal Expansion Waves (AIAA 
2018-4483)......................................................................................................................................................................................................1003

Ukeshkumar Harisrinivasan, Roshan Vignesh Baskaran, VR Sanal Kumar 
 

Effect of Carbon Black on Performance of Laser-Controlled Solid Propellant Microthruster (AIAA 2018-4484) .........................1024
Akira Kakami, Daichi Haraguchi, Yusuke Matsuura, Yasuyuki Yano 

 

Effect of Secondary Injection Reaction Thermal Resistance on Thrust Vector Control in Divergent Section (AIAA 
2018-4485)......................................................................................................................................................................................................1032

Yang Cheng, Ningfei Wang, Kan Xie, Chen Jiang 
 

Thermo-structure Coupled Computation for the Influence of Fit Clearance on the Stress Distribution of 
Composite Nozzle (AIAA 2018-4486) .........................................................................................................................................................1045

Xiao Jing Yu, Yu Shi, Yong Wang, Yongqiang Yang 

 
APC-02: UNIQUE PROPULSION CONCEPTS I 
 
Reciprocating Feed System Development (AIAA 2018-4491) .................................................................................................................1053

James B. Blackmon, James Richard, David Eddleman 
 

CO2-Cushion Vehicle for Mars. An Alternative Locomotion for Exploration Rovers (AIAA 2018-4492) ........................................1067
Francisco J. Arias 

 

Numerical Studies of Magnetohydrodynamic Gas Jet Deflection Considering Gas Parameters (AIAA 2018-4493) .......................1072
Jingjia Zhang, Zelin Zhang, Zhijun Wei, Xiaolong Yang, Ningfei Wang 

 

Space Charge Limited Conduction and Internal Electric Field in the Polyvinyl Alcohol + Hydroxyl Ammonium 
Nitrate Solid Propellant (AIAA 2018-4494)...............................................................................................................................................1084

James K. Baird, Sijay Huang, Robert A. Frederick 

 
 



EP-05: NASA'S NEXTSTEP 100KW EP SYSTEMS AND HIGH-POWER SEP II 
 
Enhancing VASIMR® with Maturing Technologies (AIAA 2018-4503) ................................................................................................1097

Aidan Corrigan, Mark D. Carter, Jared P. Squire, Franklin R. Chang Diaz, Lawrence Dean, Matthew Giambusso, Greg McCaskill, 
Joseph Farrias, Tiffany Yao 

 

Physics Foundations and Testing of a VASIMR® Engine (AIAA 2018-4504) .......................................................................................1103
Mark Carter, Jared Squire, Franklin Chang-Diaz, Aidan Corrigan, Lawrence Dean, Joseph Farrias, Matthew Giambusso, Greg 
McCaskill, Tiffany Yao 

 

Investigation of Electric Field Oscillations Related to VASIMR® VX-200 Plasma Plume Detachment (AIAA 2018-
4505) ...............................................................................................................................................................................................................1111

Matthew Giambusso, Mark Carter, Franklin Chang Diaz, Greg McCaskill, Jared P. Squire, Edgar A. Bering 
 

High Power (200kW) Solar Electric Propulsion Upper Stage for In-Space Transport (AIAA 2018-4506) .......................................1130
Michael G. Jacobs, Stephen P. Merritt 

 

Method to Simulate Spacecraft Electrical Surface Charging due to Magnetoplasma Engine Plume-Spacecraft 
Interaction (AIAA 2018-4507).....................................................................................................................................................................1140

Michael W. Martin, David Staack, Thomas Lalk 

 
EP-06: HALL THRUSTER DEVELOPMENT II 
 
Non-Invasive Characterization of the Ionization Region of a Hall Effect Thruster (AIAA 2018-4508).............................................1152

Ethan T. Dale, Benjamin A. Jorns 
 

Ion Acoustic Turbulence in the Hollow Cathode Plume of a Hall Effect Thruster (AIAA 2018-4509)..............................................1173
Sarah E. Cusson, Benjamin A. Jorns, Alec Gallimore, Zachariah Brown, Ethan T. Dale 

 

Facility Effect Characterization of 6-kW Class Hall Thruster in Newly Developed High Power EP Test Facility 
(AIAA 2018-4510) .........................................................................................................................................................................................1184

Kiyoshi Kinefuchi, Shinatora Cho, Yoshiki Matsunaga, Daisuke Goto, Hiroki Watanabe, Takahiro Yabe, Tadahiko Sano, Tsutomu 
Fukatsu, Ikkoh Funaki 

 
EP-07: CATHODE DEVELOPMENT AND MODELING II 
 
Hollow Cathode Thermal Modelling and Self-consistent Plasma Solution: Work Function Evaluation for a LaB6 
Cathode (AIAA 2018-4511) .........................................................................................................................................................................1194

Pablo Guerrero, James E. Polk, Ioannis G. Mikellides, Daniel I. Meiron 
 

Continuing Development of Reservoir-Type Hollow Cathodes (AIAA 2018-4512)..............................................................................1211
Wayne L. Ohlinger, Bernard Vancil, Allen Vancil, James E. Polk 

 

Numerical Simulation of Hollow Cathode with Hybrid-PIC Coupled with Growth Model of Ion Acoustic 
Turbulence (AIAA 2018-4513) ....................................................................................................................................................................1221

Kenichi Kubota, Yuya Oshio, Hiroki Watanabe, Shinatora Cho, Ikkoh Funaki 

 
EP-08: EP AND PLASMA DIAGNOSTICS 
 
Diagnostic for Verifying the Thrust Vector Requirement of the AEPS Hall-Effect Thruster and Comparison to the 
NEXT-C Thrust Vector Diagnostic (AIAA 2018-4514)............................................................................................................................1230

Gabriel F. Benavides, Jonathan Mackey, Drew Ahern, Robert Thomas 
 

Inflow Angular Dependency on Cryopump and Beam Target in Hall Thruster Test Facility (AIAA 2018-4515) ...........................1251
Gen Ito, Rei Kawashima, Kimiya Komurasaki, Hiroyuki Koizumi 

 

Uncertainty in Inverted Pendulum Thrust Measurements (AIAA 2018-4516) .....................................................................................1258
Jon Mackey, Scott J. Hall, Thomas Haag, Peter Y. Peterson, Hani Kamhawi 

 

Development of a Metronome Thrust Stand for Miniature Electric Propulsion (AIAA 2018-4517)..................................................1274
Ryota Nakano, Kunning G. Xu 

 
GTE-05: ADAPTIVE CYCLE 
 
High-Level Power Extraction from Adaptive Cycle Engine for Directed Energy Weapon (AIAA 2018-4518) ................................1281

Xin Meng, Xinyu Yang, Min Chen, Zhili Zhu 
 

Optimization of Adaptive Cycle Engine Performance Based on Improved Particle Swarm Optimization (AIAA 
2018-4519)......................................................................................................................................................................................................1294

Xiaobo Zhang, Zhanxue Wang, Yi-fan Ye 
 

Revolutionary Concepts for Multi-Mode Adaptive Advanced Cycle Gas Turbine Engine (AIAA 2018-4520) ................................1303
Elizabeth Garvin, Tyler Sloss, Robert Ress, Muthuvel Murugan, Oran A. Watts 

 
VOLUME 3 

 
Parametric Cycle Analysis of Adaptive Cycle Engine (AIAA 2018-4521) .............................................................................................1311

Harinkumar R. Patel, Donald Wilson 
 



Articulating Axial-Flow Turbomachinery Rotor Blade for Enabling Variable Speed Gas Turbine Engine (AIAA 
2018-4522)......................................................................................................................................................................................................1328

Muthuvel Murugan, Anindya Ghoshal, Luis Bravo, Fei Xu, Ming-Chen Hsu, Yuri Bazilevs 

 
HR-03: COMBUSTION STABILITY, MOTOR PERFORMANCE, AND RELATED ISSUES 
 
On the Explanation of the “DC Shift” in Hybrid Rockets (AIAA 2018-4525) ......................................................................................1343

Carmine Carmicino, Dario Pastrone 
 

Demonstration of 2,500 N-class H2O2/HDPE Hybrid Rocket for Lab-scale Sounding Rocket (AIAA 2018-4526) ...........................1357
Yongtae Yun, Huh Jeongmoo, Youngil Kim, Shinjae Kang, Seonuk Heo, Sejin Kwon 

 

LF and HF Combustion Instability in Hybrid Rocket Engines (AIAA 2018-4527) ..............................................................................1368
David R. Greatrix 

 

Hybrid Motor Regression Rate Using the Decomposition Products of a Green Monopropellant as the Oxidizer 
(AIAA 2018-4528) .........................................................................................................................................................................................1381

Travis Belcher, Jonathan Valenzuela, Justin Vanhoose, Ahsan R. Choudhuri, Norman D. Love 
 

Investigation of Regression Rate under High-Pressure in Axial-Injection End-Burning Hybrid Rockets (AIAA 
2018-4529)......................................................................................................................................................................................................1395

Yushi Okutani, Yuji Saito, Masaya Kimino, Ayumu Tuji, Kentaro Soeda, Harunori Nagata 

 
HR-04: INTERNAL BALLISTICS MODELING 
 
Characterization of PolyMethylMethAcrylate as a Fuel for Hybrid Rocket Motors (AIAA 2018-4530) ..........................................1405

Jason Rabinovitch, Elizabeth T. Jens, Ashley C. Karp, Barry Nakazono, Antonietta Conte, David A. Vaughan 
 

Investigation of Graphite Nozzle Erosion in Hybrid Rockets Using O2/C2H4 (AIAA 2018-4531) ....................................................1426
Landon T. Kamps, Shota Hirai, Kazuhito Sakurai, Tor Viscor, Yuji Saito, Raymond Guan, Hikaru Isochi, Naoto Adachi, Mitsunori 
Itoh, Harunori Nagata 

 

Computational Fluid-Dynamic Simulations of the Internal Ballistics of Hybrid Rocket Burning Paraffin-based 
Fuel (AIAA 2018-4532) ................................................................................................................................................................................1450

Giuseppe D. Di Martino, Stefano Mungiguerra, Carmine Carmicino, Raffaele Savino 
 

Modeling and Simulation of Paraffin–Based Hybrid Rocket Internal Ballistics (AIAA 2018-4533)..................................................1463
Giuseppe Leccese, Daniele Bianchi, Francesco Nasuti 

 

CFD Simulations of Self-pressurized Nitrous Oxide Hybrid Rocket Motors (AIAA 2018-4534) .......................................................1481
Enrico Paccagnella, Francesco Barato, Riccardo Gelain, Daniele Pavarin, Peter Van Den Berg, Filipe Barreiro 

 
HSABP-04: FLOWPATH OPERABILITY AND CONTROL 
 
Transient Feature Extraction in Simulated Scramjet Unstart via Model Order Reduction Methods (AIAA 2018-
4535) ...............................................................................................................................................................................................................1503

Logan P. Riley, Mark A. Hagenmaier, Jeffrey M. Donbar, Datta V. Gaitonde 
 

Non-Intrusive Computational Method and Uncertainty Quantification for Isolator Operability Calculations: Part 
1 (AIAA 2018-4537) ......................................................................................................................................................................................1527

Ragini Acharya, Joseph Schetz, John D. Schmisseur 
 

On the Backpressure Phenomenon in Modeled Dual-Mode Scramjets (AIAA 2018-4538).................................................................1540
Foluso Ladeinde 

 

Numerical Simulation of the Side-Clearance Effect on the Supersonic Air-Inlet Performance for High Mach 
Integrated Control Experiment “HIMICO” (AIAA 2018-4539).............................................................................................................1551

Masakazu Sano, Hidekazu Yoshida, Sho Wakabayashi, Takahiro Chiga, Tetsuya Sato, Atsushi Hashimoto, Takayuki Kojima 

 
HSABP-05: HIGH-SPEED INJECTION AND MIXING 
 
Comparison of Mixing Characteristics for Several Fuel Injectors at Mach 8 and 15 Hypervelocity Flow Conditions 
(AIAA 2018-4540) .........................................................................................................................................................................................1562

Rajiv R. Shenoy, Tomasz G. Drozda, Andrew T. Norris, Robert A. Baurle, J. Philip Drummond 
 

The Mixing of the Spray in Mach 2 High Enthalpy Cross Flow (AIAA 2018-4541) ............................................................................1596
Su Y. Hsiang, Tony Yuan, You-Teng Lin 

 

Full-scale Improved Delayed Detached Eddy Simulation of Transverse Hydrogen Jet in Supersonic Combustion 
(AIAA 2018-4542) .........................................................................................................................................................................................1610

E Fan, Kun Wu, Yachao Lee, Wei Yao, Xuejun Fan, Chihyung Wen 
 

Instabilities in Plasma-Assisted Supersonic Combustor (AIAA 2018-4543)..........................................................................................1619
Sergey B. Leonov, Alec Houpt, Skye Elliott 

 
LP-05: LIQUID ROCKET ENGINES II – IN-SPACE PROPULSION/SYSTEM DESIGN 
 
Final Cassini Propulsion System In-Flight Characterization (AIAA 2018-4546) .................................................................................1628

Todd J. Barber 
 



NASA Plum Brook Station Test Stand In-Space Propulsion Facility Test Stand Characterization Hot Fire Test 
(AIAA 2018-4547) .........................................................................................................................................................................................1709

Brian K. Jones, John C. Zang, Harold F. Weaver, Nicholas A. Connelly, Gerald M. Hill 
 

Similitude for Dry Liquid Rocket Engines (AIAA 2018-4548)................................................................................................................1722
Roy J. Hartfield, Mark Carpenter 

 

Energy Utilization for Single and Multi-Stage Rockets in Atmospheric Flight (AIAA 2018-4549)....................................................1732
David W. Riggins, Mohammad Abbas, Mitchell J. Wainwright, Jose Camberos 

 
LP-06: TURBOMACHINERY FOR LIQUID PROPULSION 
 
The Latest Development Status of LE-9 Engine Turbopumps (AIAA 2018-4550) ...............................................................................1762

Yohei Ogawa, Nobuyuki Azuma, Kenji Aoki, Teiu Kobayashi, Koichi Okita, Taiichi Motomura, Kazuki Niiyama, Noriyuki Shimiya 
 

Radial Stiffness of Spring Preloaded Angular Contact Ball Bearing under Dynamic Radial Load (AIAA 2018-
4551) ...............................................................................................................................................................................................................1770

Nao Hayashi, Tomoya Sakaguchi, Tomoya Nakamura, Satoshi Kawasaki, Masaharu Uchiumi 

 
LP-07/PC-04: GERMAN SFBTRR-40 II – 7-ELEMENTS GOX/GCH4 COMBUSTION CHAMBER TEST CASE 
 
Axial and Azimuthal Heat Load Distribution in 7-Injector GOX/GCH4 Combustion Chamber (AIAA 2018-4552)......................1786

Simona Silvestri, Paul Lungu, Christoph U. Kirchberger, Oskar J. Haidn 
 

Conjugated Combustion and Heat Transfer Simulation for a 7 Element GOX/GCH4 Rocket Combustor (AIAA 
2018-4553)......................................................................................................................................................................................................1797

Yu Daimon, Hideyo Negishi, Simona Silvestri, Oskar J. Haidn 
 

Heat Transfer and Combustion Simulation of a 7-Element GOX/GCH4 Rocket Combustor (AIAA 2018-4554) ............................1808
Nikolaos Perakis, Daniel Rahn, Daniel Eiringhaus, Oskar J. Haidn 

 

Qualitative and Quantitative Comparison of RANS Simulation Results for a 7-Element GOX/GCH4 Rocket 
Combustor (AIAA 2018-4556) ....................................................................................................................................................................1825

Nikolaos Perakis, Oskar J. Haidn, Daniel Eiringhaus, Daniel Rahn, Silong Zhang, Yu Daimon, Sebastian Karl, Tim Horchler 

 
PC-05: COMBUSTION INSTABILITY I 
 
A Multifidelity Approach to Parameter Dependent Modeling of Combustion Instability (AIAA 2018-4557) ..................................1839

Ramakanth Munipalli, Jason Hamilton, Xueyu Zhu 
 

Self-Excited Transverse Instabilities in a High-Pressure Multi-Element Gas Turbine Combustor (AIAA 2018-
4558) ...............................................................................................................................................................................................................1854

John J. Philo, Rohan Gejji, Aaron Lemcherfi, Michael Arendt, Chris Journell, Carson D. Slabaugh 
 

Comparison of Combustion Dynamic Characteristics of Two Advanced Multi-Cup Fuel Injectors (AIAA 2018-
4559) ...............................................................................................................................................................................................................1865

Waldo A. Acosta, Clarence T. Chang 

 
PC-06: MODELING AND SIMULATION OF COMBUSTION I 
 
Application of a Progress Variable Based Approach for Modeling Non-Premixed/Partially Premixed Combustion 
Under High-Pressure Conditions (AIAA 2018-4560) ...............................................................................................................................1878

Balaji Muralidharan, Andrea C. Zambon, Ashvin Hosangadi, William Calhoon 
 

Wall-Modeled Large Eddy Simulation of Supersonic Combustion using Flamelet/Progress-Variable Modeling 
(AIAA 2018-4561) .........................................................................................................................................................................................1893

Honest F. Mrema, Graham V. Candler 
 

Numerical Predictions of Pollutant Emissions of Novel Natural Gas Low NOx Burners for Heavy Duty Gas 
Turbine (AIAA 2018-4562)..........................................................................................................................................................................1905

Daniele Pampaloni, Pier Carlo Nassini, Simone Paccati, Lorenzo Palanti, Antonio Andreini, Bruno Facchini, Matteo Cerutti, 
Giovanni Riccio 

 

LES of a Stratified Turbulent Burner with a Thickened Flame Model Coupled to Adaptive Mesh Refinement and 
Detailed Chemistry (AIAA 2018-4563) ......................................................................................................................................................1917

Cédric Mehl, Shuaishuai Liu, Yee Chee See, Olivier Colin 
 

Direct Numerical Simulation of a Turbulent Reacting Liquid-Oxygen/Methane Mixing Layer at Supercritical 
Pressure (AIAA 2018-4564).........................................................................................................................................................................1934

Umesh Unnikrishnan, Joseph C. Oefelein, Vigor Yang 

 
PC-07: SPRAY COMBUSTION I 
 
Modeling Spray Combustion of Jet-A in a Constant-Volume Combustion Chamber (AIAA 2018-4565).........................................1945

Tao Yang, Qiaoling Wang, Ran Yi, Chien-Pin Chen 

 
 
 
 



PGC-02: MEASUREMENT AND DIAGNOSTIC TECHNIQUES I 
 
Exploration of Measuring Pressure Gain Combustion within a Rotating Detonation Engine (AIAA 2018-4566) ...........................1955

Ian B. Dunn, Kyle Thurmond, Kareem A. Ahmed, Subith Vasu, Jeffrey Stout 

 
VOLUME 4 

 
Determining the Pressure Gain of Pressure Gain Combustion (AIAA 2018-4567) ..............................................................................1961

Thomas A. Kaemming, Daniel E. Paxson 
 

Examination of Counter-Rotating Detonation Waves Using Cross-Correlation (AIAA 2018-4568)..................................................1976
Alexander Zahn, Ethan Knight, Vijay Anand, Justas Jodele, Ephraim J. Gutmark 

 

Cross-correlation As a Tool for Measuring RDC Wave Speed, Direction, and Complexity (AIAA 2018-4569)...............................1993
Myles Bohon, Richard Bluemner, Christian O. Paschereit, Ephraim J. Gutmark 

 

Refresh of Discretely Spaced Hydrocarbon Cross-Flow in Wake of Detonation Transit (AIAA 2018-4570)....................................2008
Jason R. Burr, Kenneth H. Yu 

 
PGC-03: PGC DEVICE TESTING, OPERABILITY AND PERFORMANCE I 
 
Influence of Fuel Composition on the Operation of a Liquid Fueled Resonant Pulse Combustor (AIAA 2018-4571).....................2014

Mohammad Qatomah, Joel C. Lisanti, William Roberts 
 

Dynamics of Counter-Rotating Wave Modes in an RDC (AIAA 2018-4572) ........................................................................................2028
Richard Bluemner, Myles Bohon, Christian O. Paschereit, Ephraim J. Gutmark 

 

Lessons Learned from a Pressure Gain Combustion Device Test Facility Buildup and Commissioning (AIAA 2018-
4573) ...............................................................................................................................................................................................................2042

Steven White, Shane B. Coogan, Craig R. Nolan, Subith Vasu, Kyle Thurmond, Jeffrey Stout 
 

Effects of Geometrical Variation on Pressure, Ionization, and Thrust in a Valved Pulsejet (AIAA 2018-4574) ..............................2060
Justas Jodele, Alexander Zahn, Vijay Anand, Ephraim J. Gutmark 

 
SR-02: SOLID ROCKET PROPELLANT DEVELOPMENTS 
 
Association of Castor Oil and Tepanol As a Filler-binder Bonding Agent for Solid Rocket Propellant (AIAA 2018-
4576) ...............................................................................................................................................................................................................2074

Cleyde A. Pereira, Fabiana G. Oliveira, Luciene D. Villar 
 

Design of Experiment Approach to the Burning Rate Anomaly of Composite Solid Propellant (AIAA 2018-4577) .......................2080
Haci Esiyok, Mine Erdem Candarli 

 

Burning Rate Comparison of a Mathematical Model with Experimental Results for AP/HTPB Based Composite 
Propellants (AIAA 2018-4578) ....................................................................................................................................................................2087

Serhat C. Özcan, Sertac Curdaneli, Abdullah Ulas 

 
UAS-01: PROPULSION AND POWER OF UNMANNED AERIAL SYSTEMS I 
 
Effect of Operating Parameters on a Hybrid Propulsion System with High Efficiency Fueled by Kerosene for High 
Altitude Long Endurance Unmanned Aerial Vehicles (AIAA 2018-4583) ............................................................................................2102

Zhihang Ji, Jiang Qin, Fafu Guo, ChaoLei Dang, Silong Zhang, Peng Dong 
 

Performance Testing and Modeling of a Brushless DC Motor, Electronic Speed Controller and Propeller for a 
Small UAV Application (AIAA 2018-4584) ...............................................................................................................................................2122

Andrew Gong, Rens MacNeill, Dries Verstraete 

 
PSTR-01: POSTER SESSION 
 
Effect of Background Pressure on Ion Dynamics in an Electron Cyclotron Resonance Thruster (AIAA 2018-4585) .....................2137

Benjamin Wachs, Benjamin Jorns 
 

Experimental Analysis of the Helicon Injected Inertial Plasma Electrostatic Rocket (HIIPER) (AIAA 2018-4586) .......................2149
Drew M. Ahern, George H. Miley, Hussein Al-Rashdan, Oguzhan Altun, Grant Berland, Emil Broemmelsiek, Zhengyu Chen, 
Zongxu Dong, Mruthun Thirumalaisamy, Albert Valiaveedu 

 

Design and Experiments of a 100 Watt Magnetically Shielded Hall Thruster (AIAA 2018-4587) .....................................................2163
Guangchuan Zhang, Junxue Ren, Yiwei Jiang, Chao Lu, Haibin Tang, Kan Xie, Haoxiang Yuan, Xinyu Yang 

 

Simplified Model for the Evaluation of the Magnetic Nozzle Effect on the AF-MPDT in Low Discharge Current to 
Mass Flow Rate Ratio Regime (AIAA 2018-4588)....................................................................................................................................2174

Alena Kitaeva, Tommaso Andreussi, Haibin Tang, Baojun Wang 
 

Discharge Feasibility in Ablative Pulsed Plasma Thrusters Using Space Debris (AIAA 2018-4589) .................................................2182
Linghan Zeng, Zhiwen Wu, Guorui Sun, Hang Li, Tiankun Huang, Xiangyang Liu, Kan Xie, Ningfei Wang, Kangwu Zhu 

 

Effect of Discharge Pulse Delays on Characteristics of a Short-pulse Laser-assisted Pulsed Plasma Thruster (AIAA 
2018-4590)......................................................................................................................................................................................................2190

Hiroaki Kamezaki, Kaede Yano, Haruhito Kato, Hideyuki Horisawa 
 



Gravitational Effects on Hydrodynamic Characteristics of Horizontal and Vertical Upward Two-Phase Flows 
(AIAA 2018-4591) .........................................................................................................................................................................................2195

Milad Darzi, Chanwoo Park 
 

A Photon-driven Microthruster through Interaction of Ultraviolet Photons and Polymers (AIAA 2018-4592)...............................2203
Koki Inoue, Ryosuke Koyama, Tomoyuki Ikeda, Hideyuki Horisawa 

 

Numerical Study of Fuel Regression in Hybrid Rocket Engine (AIAA 2018-4593) .............................................................................2209
Jean-Etienne Durand, Florent Raynaud, Jean-Michel Lamet, Lionel Tessé, Jean-Yves Lestrade, Jerome Anthoine 

 

Development of a Hybrid Rocket Simulation Test Bed at Penn State Harrisburg (AIAA 2018-4594) ..............................................2235
Brian A. Maicke, Anthony Glusko 

 

Characteristics of a Polymeric As an Additive in WAX-based Hybrid Rocket Fuel (AIAA 2018-4595) ...........................................2250
Yuki Matsumoto, Kenichi Takahashi, Kaito Kinoshita, Kenta Nakajima 

 

N2O Tank Emptying Characteristics on a Running Rocket Sled (AIAA 2018-4596) ...........................................................................2259
Kazuki Yasuda, Daisuke Nakata, Kugo Okada, Masaharu Uchiumi, Kazuyuki Higashino, Ryoji Imai 

 

The Use of a 3-D Printed, Polymer Matrix Containing Pulverized Fuel in a Hybrid Rocket (AIAA 2018-4597) .............................2272
James Evans Lyne, A. Brigham, R. Savery, K. Karcher, J. Pyron, Lance Adams, G. Reagan, Hunter Furches, Daniel Sola, Lazaro 
Melendez, C. Keck 

 

Preliminary Additively Manufactured Axial-Injection, End-Burning Hybrid Rocket Motor Regression Rate Study 
(AIAA 2018-4598) .........................................................................................................................................................................................2278

Matthew A. Hitt 
 

Liquid Rocket Engine Component Water-Flow Test Stand (AIAA 2018-4599) ...................................................................................2283
Michael J. Moruzzi, Jan Fessl 

 

Development of a Mobile Rocket Engine Test Stand (MRETS) (AIAA 2018-4600).............................................................................2301
Edwin Betady, Luis Ortiz, Ben Younes, Kenny Villanueva, J. Barnum, N. Rozario, S. Rodas, R. Cors, R. Patel, A. Linares, Anthony 
Saikaly, Ryan Garcia, Andres Colon, Steven K. Dobbs, Frank O. Chandler, A. Bacani, R. Cook, C. Moreno, J. Johal 

 

Hydra: Development of a Liquid Rocket Engine Test Stand and Feed System (AIAA 2018-4601)....................................................2318
Paul Prochnicki, Jan Fessl, Michael J. Moruzzi, Eric Perry, John A. Targonski 

 

One Dimensional Thermal Steady State Analysis and Procedure for a Low-Pressure Liquid Oxygen and Liquid 
Methane Rocket Engine (AIAA 2018-4602) ..............................................................................................................................................2338

Ethan Sichler, Jesus D. Montes, Frank O. Chandler 
 

Simulation of Cavitating Venturi Flows using a 1D Flow Solution (AIAA 2018-4603)........................................................................2361
Arpit Tiwari, Jonathan Harrison 

 

Design and Development of a 500 lbf Liquid Oxygen/Liquid Methane Engine (AIAA 2018-4605)....................................................2365
Manuel Herrera, Marissa B. Garcia, Jason Adams, Ahsan R. Choudhuri, Jack Chessa 

 

Computational Aeroacoustics for Analyzing Thermo-acoustic Instabilities in Afterburner Ducts (AIAA 2018-4607) ...................2377
Mohamad M. Ghulam, Ephraim J. Gutmark 

 

LES Modelling of the Flame Describing Function of a Lean Premixed Swirl Stabilized Flame (AIAA 2018-4608) ........................2395
Daniele Pampaloni, Antonio Andreini, Bruno Facchini, Christian O. Paschereit 

 

Combustion Kinetics Simulation Studies for Solid Composite Propellant Containing Nano-iron Oxide Burning 
Rate Catalyst (AIAA 2018-4609) ................................................................................................................................................................2408

Luiz E. Almeida, Rene F. Gonçalves, Koshun Iha, Jose A. Rocco 
 

A Hybrid Model for Mass Entrainment to Transient Jets (AIAA 2018-4610) ......................................................................................2419
Mohammad Ebrahim Feyz, Mohamed R. Nalim 

 

Development of a Comprehensive 0D Phenomenological Combustion Model Based on Detailed LES Results 
Analysis for Industrial Aeronautical Combustors (AIAA 2018-4611) ...................................................................................................2426

Antoine de Kerautem, Alessio Dulbecco, Olivier Colin 
 

Numerical Investigation for Control of Smoke in Car Service Center (AIAA 2018-4612) ..................................................................2440
Essam E. Khalil, Mahmoud E. Fouad, Ahmed E. Ahmed, Waleed Abdelmaksod 

 

Passengers’ Thermal Comfort in Private Car Cabin in Hot Climate (AIAA 2018-4613) ....................................................................2449
Essam E. Khalil, Ahmed E. ElDegwy 

 

Newly Proposed Multi Stream Turbofan Engine with Built in Regenerative Heat Exchanger (AIAA 2018-4614)..........................2460
Essam E. Khalil, Mohamed E. Hussein, Gamal ElHarriri 

 

Parametric Study of Multi-Layer Insulation Optical Properties Effect on Spacecraft Thermal Control System 
during Flight Missions (AIAA 2018-4615).................................................................................................................................................2471

Essam E. Khalil, Ahmed M. Farag, Aly M. ElZahaby, Mohamed K. Khali, Tamer Z. Wafi 

 
AEP-01: AIRCRAFT ELECTRIC PROPULSION I 
 
A Generalized Power System Architecture Sizing and Analysis Framework (AIAA 2018-4616).......................................................2482

David J. Sadey, Jeffrey Csank, Patrick A. Hanlon, Ralph Jansen 
 

Preliminary Design of the Superconducting Rotor for NASA's 1.4 MW High-Efficiency Electric Machine (AIAA 
2018-4617)......................................................................................................................................................................................................2493

Justin J. Scheidler 
 

Development of Turboelectric Propulsion and Power for Small Unmanned Aircraft (AIAA 2018-4618).........................................2504
Kurt P. Rouser, Nicholas Lucido, Matthew Durkee, Andrew Bellcock, Tyler Zimbelman 

 
 
 
 
 



AIECIS-01: ADVANCED INTEGRATED ENGINE CONTROLS AND INTELLIGENT SYSTEM 
 
An Easy Way of High-Temperature Monitoring for Intelligent Propulsion Systems via YSZ-based Ceramic 
Thermistor (AIAA 2018-4619) ....................................................................................................................................................................2514

Mingkai Hu, Franklin Li Duan, Haotian Wang, Zhonglin Ji, Rui Jun Wang, Tao Yuan, Jie Li 
 

Model Predictive Controller Design Based on the Linear Parameter Varying Model Method for a Class of 
Turboshaft Engines (AIAA 2018-4620)......................................................................................................................................................2519

Nannan Gu, Xi Wang 
 

Development of Accurate and Robust High Temperature Sensor on Aero-engine Turbine Blade Surface (AIAA 
2018-4622)......................................................................................................................................................................................................2530

Franklin L. Duan, Yuzhen Lin, Mingkai Hu, Guifu Ding, Jibao Li, Binglin Zou 
 

Modern Instrumentation Channels for Turbine Engine Controls (AIAA 2018-4623) .........................................................................2537
William A. Stange, Alireza R. Behbahani 

 
AMP-02: ADDITIVE MANUFACTURING FOR PROPULSION SYSTEMS I 
 
Characterization of Selective Laser Melted GRCop-84 (AIAA 2018-4624) ..........................................................................................2549

Christopher Hayes, Elliot Brown, Branden Kappes 

 
VOLUME 5 

 
Additive Manufacturing of Liquid Rocket Engine Combustion Devices: A Summary of Process Developments and 
Hot-Fire Testing Results (AIAA 2018-4625) .............................................................................................................................................2607

Paul R. Gradl, Sandy E. Greene, Christopher Protz, Brad Bullard, James Buzzell, Chance Garcia, Jessica Wood, Robin Osborne, 
James Hulka, Kenneth G. Cooper 

 

Direct Electroplating of Additive Manufactured Plastics for Hybrid Rocket Propulsion Systems (AIAA 2018-4626)....................2641
Stephen A. Whitmore, Spencer A. Fehlberg, Rob Stoddard 

 

Additively Printed Consumable Structure for CubeSat Propulsion (AIAA 2018-4627)......................................................................2648
Stephen A. Whitmore, Britany L. Chamberlain, Isaac W. Armstrong 

 

Effects of Process Variables on Finished Material Properties of AlSi10Mg Fabricated Using the LPBF Method. 
(AIAA 2018-4628) .........................................................................................................................................................................................2660

Ajay Krishnan, Scott Volk 

 
APC-03: UNIQUE PROPULSION CONCEPTS II 
 
Fundamental Combustion Experiment of Single-Point Auto-Ignition Engine with Pulsed supermulti-Jets, Single 
Piston and Rotary Valve (AIAA 2018-4629)..............................................................................................................................................2668

Yoshiki Kobayashi, Ken Naitoh, Yuichi Onuma, Soichi Ohara, Daisuke Arai, Yutaka Machida, Yuuki Isshiki, Hajime Ito, Yusuke 
Tada, Takahiro Suzuki 

 

Unsteady Three-dimensional Computations and Shock Tube Experiments of the Compression Principle of 
Supermulti Jets Colliding with Pulse (AIAA 2018-4630).........................................................................................................................2678

Remi Konagaya, Tomotaka Kobayashi, Ken Naitoh, Yoshiaki Tanaka, Kohta Tsuru, Kodai Kinoshita, Junya Mikoda, Kenichiro 
Ashikawa, Hiroki Makimoto, Yoshiki Kobayashi, Shi Lujiang, Sota Shinoda 

 

High Thrust Measured for Pulsed Engine Based on Supermulti-jets Colliding (AIAA 2018-4631) ...................................................2687
Kenichiro Ashikawa, Jumpei Tsuchiya, Ken Ayukawa, Junya Mikoda, Kodai Kinoshita, Hiroki Makimoto, Remi Konagaya, Ken 
Naitoh 

 

Theoretical Study and Technical Investigation on Antigravity Propulsion (AIAA 2018-4632) ..........................................................2695
Ting Ting Qiu, Miki Ishikawa, Takaaki Ito, Satori Shin, Mitsuharu Shiwa 

 

The Artificial Inducement of a Local Space Warp Bubble Using a VEM Drive. (AIAA 2018-4633) .................................................2703
David P. Pares, Kyle Finley 

 
AVS-02: SPACE DELIVERY SYSTEMS 
 
Hydrogen Space Elevator (HSE) (AIAA 2018-4637) ................................................................................................................................2724

Kimia Sobhani, Seyd M. Sobhani 
 

SLS, the Gateway, and a Lunar Outpost in the Early 2030s (AIAA 2018-4638) ..................................................................................2741
Terry Haws, Joshua Zimmerman, Michael Fuller 

 

The NASA SLS Exploration Upper Stage Development & Mission Opportunities (AIAA 2018-4639) .............................................2755
Ben B. Donahue, Sheldon Sigmon, Darby Cooper 

 

Solid Motor Flight Testing for the Development of the Bronco One Liquid Bi-Propellant Launch Vehicle (AIAA 
2018-4640)......................................................................................................................................................................................................2780

William Morris, Tatsuya Danno, Frank O. Chandler, Don Edberg, Tony Lin 

 
 
 
 
 



EP-09: EP FLIGHT PROGRAMS AND MISSIONS I 
 
Operation of the Dwn Ion Propulsion System Through the Final Orbit Around Dwarf Planet Ceres (AIAA 2018-
4641) ...............................................................................................................................................................................................................2793

Charles E. Garner, Marc D. Rayman 
 

High Efficiency, Versatile Power Processing Units for Hall-Effect Plasma Thrusters (AIAA 2018-4642) ........................................2819
Bogdan Tomescu, Paul Clayton, Michael Staley, Jim Waranauskas, Jeff Kendall, Shahriar Saghri, Shane Malone, Jorge Delgado, 
Nathaniel Nelson, Jason Esquivias 

 

Ground and On-Orbit Thruster Performance Comparison for the Lisa Pathfinder Colloid MicroNewton 
Thrusters (AIAA 2018-4643).......................................................................................................................................................................2826

John Ziemer, Colleen Marrese-Reading, Curt Cutler, Charles Dunn, Andrew Romero-Wolf, Shahram Javidnia, Thanh Le, Irena Li, 
Phil Barela, Nathaniel Demmons, Vlad Hruby, Jacob Slutsky, James Ira Thorpe, Peiman Maghami, Oscar Hsu, James O'Donnell 

 

Venus - First In-Flight Results of the Electric Propulsion System (AIAA 2018-4644) .........................................................................2849
Dan R. Lev, Jacob Herscovitz, Leonid Appel, Amoz Davidson, Sapir Berkman, Yonatan Amit-Shapira, Dror Bar-On, Michael 
Kedem, Ofer Salama, Shimshon Adler 

 
EP-10: NASA'S HERMES AND AEPS SEP I 
 
Long Duration Wear Test of the NASA HERMeS Hall Thruster (AIAA 2018-4645)..........................................................................2858

Jason D. Frieman, Peter Y. Peterson, James H. Gilland, Hani Kamhawi, George Williams, Daniel A. Herman, Richard R. Hofer 
 

Environmental Testing of the HERMeS TDU-2 Hall Thruster (AIAA 2018-4646)..............................................................................2873
Robert B. Lobbia, Ryan W. Conversano, Sean Reilly, Richard R. Hofer, Ryan Sorensen 

 

Application of a First-Principles Anomalous Transport Model for Electrons to Multiple Hall Thrusters and 
Operating Conditions (AIAA 2018-4647) ..................................................................................................................................................2893

Alejandro Lopez Ortega, Ira Katz, Vernon H. Chaplin 

 
EP-11: ION THRUSTER DEVELOPMENT 
 
Performance Testing and Development of the MiXI Thruster with the ARCH Discharge (AIAA 2018-4648).................................2906

Stephen Samples, Gary Z. Li, Richard E. Wirz 
 

2DPIC Simulation and Laser-induced Fluorescence Spectroscopy of the Roll Torque of the Gridded Ion Thruster 
(AIAA 2018-4649) .........................................................................................................................................................................................2917

Yusuke Yamashita, Ryudo Tsukizaki, Yuta Yamamoto, Daiki Koda, Kazutaka Nishiyama, Hitoshi Kuninaka 
 

Investigation of Ion Species in Water Plasma Discharges for Miniature Microwave Discharge Ion Thrusters 
(AIAA 2018-4650) .........................................................................................................................................................................................2922

Kengo Nakamura, Hiroyuki Koizumi, Yoshinori Takao 
 

A Miniature Gridded Ion Thruster using Split Ring Resonator Microplasma (AIAA 2018-4651) ....................................................2928
Toyofumi Yamauchi, Kunning G. Xu 

 
EP-12: ELECTROSPRAY EP I 
 
Lifetime Considerations and Estimation for Electrospray Thrusters (AIAA 2018-4652) ...................................................................2935

Anirudh Thuppul, Peter Wright, Richard E. Wirz 
 

Dielectric Materials with Deposited Electrode Layers for Electrospray Arrays (AIAA 2018-4653) ..................................................2947
Angela M. Kimber, Benjamin A. Jorns, Henry Sodano 

 

Electrospray Thrusters for Small Spacecraft Control: Pulsed and Steady State Operation (AIAA 2018-4654) ..............................2960
Daniel G. Courtney, Nereo Alvarez, Nathaniel R. Demmons 

 

Derived Performance Metrics and Angular Efficiency of an Ionic Liquid Ferrofluid Electrospray Propulsion 
Concept (AIAA 2018-4655)..........................................................................................................................................................................2975

Brandon Jackson, Lyon B. King 

 
GTE-07: CYCLE/PERFORMANCE 
 
Development of a Multi-Objective Optimization Tool for Intercooled/Recuperated Turboprop Engines for 
Minimum SFC and Engine Weight (AIAA 2018-4656)............................................................................................................................2985

Jacopo Tacconi, Wilfried Visser, Rens MacNeill, Dries Verstraete 
 

Optimizing Gas-Turbine Operation using Finite-Element CFD Modeling (AIAA 2018-4657)...........................................................3007
Manoj R. Rajanna, Fei Xu, Ming-Chen Hsu, Yuri Bazilevs, Muthuvel Murugan, Anindya Ghoshal, Luis G. Bravo 

 

Aerodynamic and Aeroacoustic Comparison of Optimized High-speed Propeller Blades (AIAA 2018-4658)..................................3014
Alexandre Capitao Patrao, Daniel Lindblad, Tomas Grönstedt, Anders Lundbladh 

 

Thermal Modeling of an Advanced Geared Turbofan for Distributed Engine Control Application (AIAA 2018-
4659) ...............................................................................................................................................................................................................3030

Jonathan L. Kratz, Dennis E. Culley, George L. Thomas 

 
 
 
 



HR-05: DEVELOPMENT AND EVALUATION OF NOVEL O/F FORMULATIONS AND COMBINATIONS 
 
Hypergolic Ignition and Relights of a Paraffin-based Hybrid Grain (AIAA 2018-4661).....................................................................3054

Alicia Benhidjeb-Carayon, Jason Gabl, Timothee L. Pourpoint 
 

High Performance Hybrid Rocket Colloidal Dispersion Propellants (AIAA 2018-4662) ....................................................................3068
Joshua D. Mathews, Timothee L. Pourpoint, Jason Gabl 

 

Diagnostics for Entrainment Characterization in Liquefying Fuel Formulations (AIAA 2018-4663) ...............................................3082
Christian Paravan, Riccardo Bisin, Stefania Carlotti, Filippo Maggi, Luciano Galfetti 

 
HR-06: DESIGN AND DEVELOPMENT OF NOVEL HYBRID ROCKET MOTOR CONCEPTS II 
 
Development of a Flow Control Valve for a Throttleable Hybrid Rocket Motor and Throttling Fire Tests (AIAA 
2018-4664)......................................................................................................................................................................................................3094

Alessandro Ruffin, Marco Santi, Francesco Barato, Enrico Paccagnella, Daniele Pavarin, Nicolas Bellomo, Gianluigi A. Miste, 
Giovanni M. Venturelli 

 

Solid-State Oxygen Storage for Compact Liquid-Free Hybrid Rockets (AIAA 2018-4665)................................................................3114
Shane B. Coogan, Michael Miller 

 

Design, Analysis and Testing of a Hybrid Rocket Engine with a Multi-Port Nozzle (AIAA 2018-4666) ...........................................3143
Hamed Gamal, Adam Matusiewicz, Robert Magiera, David Hubert, Lukasz Karolewski, Kacper Zielinski 

 

Experimental Research of O/F Ratio Control of A-SOFT Hybrid Rocket (AIAA 2018-4667) ...........................................................3158
Daiki Kishizato, Ichiro Nakagawa 

 

Design of Interplanetary Hybrid CubeSat and SmallSat Propulsion Systems (AIAA 2018-4668) .....................................................3166
Elizabeth T. Jens, Ashley C. Karp, Jason Rabinovitch, Antonietta Conte, Barry Nakazono, David A. Vaughan 

 
INPSI-02: AIR-BREATHING PROPULSION SYSTEM INTEGRATION I 
 
The Influence of Exhaust System on the Performance of the High Bypass Ratio Turbofan Engine Nacelle (AIAA 
2018-4669)......................................................................................................................................................................................................3184

Wenjie Wang, Li Zhou, Zhanxue Wang, Jingwei Shi 

 
NFF-02: NUCLEAR THERMAL PROPULSION 
 
Ground Test Strategy for a Nuclear Thermal Propulsion Engine (AIAA 2018-4671) .........................................................................3195

David J. Coote, Richard Rauch, Harold Gerrish 
 

Production and Hot Hydrogen Testing of Subscale Molybdenum Cermets for Nuclear Thermal Propulsion (AIAA 
2018-4672)......................................................................................................................................................................................................3204

Taylor G. Duffin, Kelsa M. Benensky, Steven J. Zinkle, Marvin W. Barnes, Dennis S. Tucker 
 

Consideration of Low Enriched Uranium Space Reactors (AIAA 2018-4673) .....................................................................................3212
David L. Black 

 

Computational Analysis of Nuclear Thermal Propulsion Rocket Fuel and Prospective Coating Materials (AIAA 
2018-4674)......................................................................................................................................................................................................3223

Valerie J. Lawdensky, William Culbreth 

 
PC-08: COMBUSTION INSTABILITY II 
 
Challenges in Reduced Order Modeling of Reacting Flows (AIAA 2018-4675)....................................................................................3232

Cheng Huang, Karthik Duraisamy, Charles Merkle 
 

Nonlinear Combustion Instability in a Multi-Injector Rocket Engine (AIAA 2018-4676) ..................................................................3254
Juntao Xiong, Hugh Morgan, Jeremy Krieg, Feng Liu, William A. Sirignano 

 
VOLUME 6 

 
A Multi-dimensional Approach for Low Order Modeling of Combustion Instability in a Rocket Combustor (AIAA 
2018-4677)......................................................................................................................................................................................................3287

Simone D'Alessandro, Maria Luisa Frezzotti, Bernardo Favini, Francesco Nasuti 
 

Driving Mechanisms in Low Order Modeling of Longitudinal Combustion Instability (AIAA 2018-4678) .....................................3300
Maria Luisa Frezzotti, Simone D'Alessandro, Bernardo Favini, Francesco Nasuti 

 

Preliminary Characterization of the Flame Response of an Acoustically Forced, Swirled, Non-Premixed Injector 
(AIAA 2018-4679) .........................................................................................................................................................................................3318

H. Humphreys, David Scarborough, Eldon D. Triggs 

 
PC-09: MODELING AND SIMULATION OF COMBUSTION II 
 
Multi-Domain Reduced-Order Modeling with Sparse Acceleration of Combustion Instability (AIAA 2018-4680) ........................3332

Jiayang Xu, Cheng Huang, Karthik Duraisamy, Charles L. Merkle 
 



Demonstrating Accurate Gas Turbine Ignition and Relight with Detailed Chemistry and Autonomous Meshing 
(AIAA 2018-4681) .........................................................................................................................................................................................3345

Scott A. Drennan, Gaurav Kumar 

 
PC-10: SPRAY COMBUSTION II 
 
An LES Study of Kerosene Combustion in Air Crossflow (AIAA 2018-4682)......................................................................................3355

Manu Kamin, Prashant Khare 
 

High Fidelity Simulations of Primary Breakup and Vaporization of Liquid Jet in Cross Flow (JICF) (AIAA 2018-
4683) ...............................................................................................................................................................................................................3367

Luis G. Bravo, Dokyun Kim, Frank Ham, Kevin A. Kerner 
 

Effect of Chemistry Modeling on Flame Stabilization of a Swirl Spray Combustor (AIAA 2018-4684) ...........................................3379
Achyut Panchal, Reetesh Ranjan, Suresh Menon 

 

Transcritical Mixing and Auto-Ignition of N-Dodecane Fuel Using a Diffuse Interface Method (AIAA 2018-4685) ......................3391
Luis G. Bravo, Peter C. Ma, Matthias Ihme 

 
PGC-04/PC-11: MEASUREMENT AND DIAGNOSTIC TECHNIQUES II 
 
Experimental Investigation of a Shock Wave Using Calibrated Schlieren Images (AIAA 2018-4686) ..............................................3403

Bridget O'Meara, Clinton Bedick, Donald H. Ferguson 
 

MHz-rate Laser Spectroscopic Instrument for Reacting Flow Composition and Temperature Measurements inside 
Rotating Detonation Engines (RDEs) (AIAA 2018-4687) ........................................................................................................................3413

Kyle Thurmond, Subith Vasu, Jeffrey Stout, Shane B. Coogan, Kareem A. Ahmed, Ian B. Dunn, Steven White, Craig Nolen 
 

Characterization of Detonation Wave Propagation in a Rotating Detonation Rocket Engine using Direct High-
Speed Imaging (AIAA 2018-4688) ..............................................................................................................................................................3423

John W. Bennewitz, Blaine R. Bigler, William A. Hargus, Stephen A. Danczyk, Richard D. Smith 
 

Comparison of Measured and Calculated Detonation Propagation Velocities from a Pre-Detonator in Supersonic 
Crossflow (AIAA 2018-4689).......................................................................................................................................................................3445

Daniel A. Rosato, Jonathan Sosa, Kareem A. Ahmed 
 

Characterization of Reactant Mixing in a Rotating Detonation Engine Using Schlieren Imaging and Planar Laser 
Induced Fluorescence (AIAA 2018-4690) ..................................................................................................................................................3451

James Duvall, Mirko Gamba 

 
SR-03: SOLID ROCKET MOTOR GRAIN DESIGN AND BALLISTICS 
 
Assessing the Influence of Orientation Angle on Acceleration-Augmented Burning in Solid Rockets (AIAA 2018-
4691) ...............................................................................................................................................................................................................3463

David R. Greatrix 
 

Performance Reconstruction of VEGA Solid Rocket Motors: VERTA Flights Experience (AIAA 2018-4692) ...............................3469
Daniele Bianchi, Bernardo Favini, Agostino Neri 

 

Modeling of Sanal Flow Choking Condition and Design Optimization of High Performance Dual-thrust SRMs 
(AIAA 2018-4693) .........................................................................................................................................................................................3491

VR Sanal Kumar, Vigneshwaran Sankar, Nichith Chandrasekaran, Sulthan Ariff Rahman 

 
AEP-02: AIRCRAFT ELECTRIC PROPULSION II 
 
High Efficiency Megawatt Motor Conceptual Design (AIAA 2018-4699) .............................................................................................3509

Ralph Jansen, Yaritza De Jesus-Arce, Peter Kascak, Rodger W. Dyson, Andrew Woodworth, Justin J. Scheidler, Ryan Edwards, 
Erik J. Stalcup, Jarred Wilhite, Kirsten P. Duffy, Paul Passe, Sean McCormick 

 

The Concept of a Zero Refueling-Landing Logistics Support eVTOL with Container Loaded Mobile Battery 
(AIAA 2018-4700) .........................................................................................................................................................................................3518

Yu Ito 
 

High Efficiency Wing Integrated Solar Arrays for UAV Application (AIAA 2018-4701) ...................................................................3529
Theodore Stern, Kenneth Steele, Lei Yang, Matthew Kruse 

 

Innovations in Interplanetary Transport Using the HELIX (Hybrid Electric Luiquid Integrated Xenon) 
Propulsion Stage (AIAA 2018-4702)...........................................................................................................................................................3534

Jana Gojic, Jack R. Miller, Alessandro Maria Laspina, Justine Tang, Andrew Leduc 

 
APC-04: INNOVATIVE PROPULSION CONCEPTS II 
 
Preliminary Plan for Affordable and Sustainable Human Habitation and Development of Space (AIAA 2018-4703) ...................3564

John W. Robinson, Russel E. Rhodes 
 

Modular Architecture Propulsion System (MAPS™) (AIAA 2018-4704) .............................................................................................3578
Steven D. Nelson, Peter Current 

 

ISRU Propulsion Architectures for Space Travel Beyond Earth Orbit (AIAA 2018-4705) ................................................................3586
John W. Robinson, Christopher Morrison 

 



ECS-03: DETONATION THEORY, AND CHARACTERIZATION AND TESTING OF ENERGETIC 
COMPONENTS 
 
Behavior of Equation-of-State (EOS) in Detonation of Solid Energetic Materials (AIAA 2018-4706) ..............................................3605

Lien C. Yang 
 

Transient Statistical Mechanics in Detonation of Solid Energetic Materials (AIAA 2018-4707)........................................................3630
Lien C. Yang 

 

Apparatus for Characterizing Hot Surface Ignition of Aviation Fuels (AIAA 2018-4708) .................................................................3650
Andrew Slippey, Karl Bender, Calin Tarau, Srujan Rokkam, Adam Goss 

 
EDU-02: STEM OUTREACH AND DEVELOPMENT 
 
Development of a Mobile Electric Propulsion Demonstration for STEM Outreach (AIAA 2018-4709)............................................3660

Sarah E. Cusson, Marcel P. Georgin, Katherine Wolff, Veronika Bayer, Kirsten Reid, Catherine Budd, Abilgail Huff, Kaelen 
Oldani, Nora Shapiro, Benjamin A. Jorns, Alec Gallimore 

 

Overview of AIAA Dayton-Cincinnati Section K-12 STEM Outreach Activities (AIAA 2018-4710) ................................................3668
Jose A. Camberos, Alexander J. Miesle 

 

Colloid Thruster to Teach Advanced Electric Propulsion Techniques to Undergraduates (AIAA 2018-4711) ................................3677
Alexander M. Powaser, Amelia D. Greig 

 

Survey of Applications of Additively Manufactured Grains in Hybrid Rocket Motors (AIAA 2018-4712)......................................3687
Matthew A. Hitt 

 
EP-13: EP FLIGHT PROGRAMS AND MISSIONS II 
 
A Reusable Solar-Electric Geosynchronous Orbit Transfer Service (AIAA 2018-4718) .....................................................................3693

Clyde C. Helms, Don V. Black 
 

Initial Flight Operations of the GEOStar-3TM Electric Propulsion System (AIAA 2018-4719) ..........................................................3712
Michael J. Glogowski, Andrea D. Kodys, Jason W. Pilchuk, John W. Hartmann, Andre Lentati, Vijay Kadakkal, Carlos Pulido, 
Jakob A. Trescott, Justin M. Pucci, Brian A. Koch 

 
EP-14: NASA'S HERMES AND AEPS SEP II 
 
Optimization of the Magnetic Field Topology in the Hall Effect Rocket with Magnetic Shielding (AIAA 2018-4720) ...................3741

Hani Kamhawi, Wensheng Huang, Ioannis G. Mikellides 
 

In-situ Diagnostic for Assessing Hall Thruster Wear (AIAA 2018-4721) ..............................................................................................3759
Jason D. Frieman, Drew Ahern, George Williams, Jonathan Mackey, Thomas Haag, Wensheng Huang, Hani Kamhawi, Daniel A. 
Herman, Peter Y. Peterson, James H. Gilland, Richard R. Hofer 

 

Spot-to-plume Mode Transition Investigations in the HERMeS Hollow Cathode Discharge Using Coupled 2-D 
Axisymmetric Plasma-Thermal Simulations (AIAA 2018-4722) ............................................................................................................3771

Ioannis G. Mikellides, Pablo Guerrero, Alejandro Lopez Ortega, James E. Polk, Dan M. Goebel 
 

Ion Velocity in the Discharge Channel and Near-Field of the HERMeS Hall Thruster (AIAA 2018-4723)......................................3794
Wensheng Huang, Hani Kamhawi, Daniel A. Herman 

 

13kW Electric Propulsion System Architecture Development (AIAA 2018-4724) ...............................................................................3809
L Chyrl Yeatts, Benjamin Welander, Cliff Olmsted 

 
EP-15: ELECTROSPRAY EP II 
 
Mass Spectroscopy of a Multi-Mode Propellant in Anion and Cation Mode (AIAA 2018-4725) .......................................................3820

Mitchell J. Wainwright, Shawn Miller, Benjamin D. Prince, Steven P. Berg, Joshua Rovey 
 

Life-Limiting Emission Modes for Electrospray Thrusters (AIAA 2018-4726) ....................................................................................3836
Peter Wright, Anirudh Thuppul, Richard E. Wirz 

 

Modelling of the Electrospraying Conditions Typical of Electrospray Thrusters (AIAA 2018-4727) ...............................................3845
Manuel Gamero-Castano, Marco Magnani 

 
EP-16: ADVANCED EP CONCEPTS I 
 
Modeling of Initial Detonation-mode Acceleration in Pulsed Plasma and Magnetoplasmadynamic Thrusters 
(AIAA 2018-4728) .........................................................................................................................................................................................3854

Kurt A. Polzin, Christine M. Greve 
 

The Impact of Non-Idealities on Low Power Magnetic Nozzle Thrust Performance (AIAA 2018-4729) ..........................................3863
Timothy A. Collard, Benjamin Jorns 

 

Low Frequency Wave Detection in the Plume of a Low Temperature Magnetic Nozzle (AIAA 2018-4730) ....................................3883
Shadrach T. Hepner, Timothy Collard, Benjamin A. Jorns, Benjamin N. Wachs 

 

Effects of Antenna Position and Magnetic Configuration on Thrust Performance of RF Plasma Thruster with Non 
Uniform Magnetic Field (AIAA 2018-4731) ..............................................................................................................................................3898

Yuya Oshio, Tomohiro Shimada, Hiroyuki Nishida 

 



GTE-09: PROPULSION CONTROL TECHNOLOGY DEVELOPMENT ROADMAPS TO ADDRESS NASA 
AERONAUTICS RESEARCH MISSION GOALS FOR THRUSTS 3A AND 4 
 
Propulsion Control Technology Development Roadmaps to Address NASA Aeronautics Research Mission Goals 
for Thrusts 3a and 4 (AIAA 2018-4732).....................................................................................................................................................3911

Shreeder Adibhatla, Jerry Ding, Sanjay Garg, Scot Griffith, Kent Karnofski, Nathan Payne, Bruce Wood, Donald Simon 

 
GTE-10: GAS TURBINE NUMERICAL SIMULATIONS 
 
Subgrid-scale Modeling for Large Eddy Simulations of Dense-to-Dilute Multiphase Reacting Flows (AIAA 2018-
4733) ...............................................................................................................................................................................................................3937

Achyut Panchal, Reetesh Ranjan, Suresh Menon 

 
VOLUME 7 

 
Identifying Weaknesses in Eddy-Viscosity Models for Predicting Film Cooling via Large-Eddy Simulations (AIAA 
2018-4734)......................................................................................................................................................................................................3949

Zachary Stratton, Tom Shih 
 

Numerical Analysis on the Flow Characteristics of Rotating Axial Orifices under Non-rotation Method (AIAA 
2018-4735)......................................................................................................................................................................................................3964

Jia-jia Niu, Gaowen Liu, Qing Feng, Cunliang Liu, Li Zhou, Heng Wu 

 
GTE-11: TURBOMACHINERY 
 
An Evolutionary Strategies Method for Optimizing Compressor and Turbine Blades (AIAA 2018-4736).......................................3977

Noel Cervantes, Roy J. Hartfield 
 

Numerical Investigation of Aerodynamic Transitional Flow Around a Pitching Airfoil: Assessment of Hybrid and 
SGS models for Turbomachinery Applications (AIAA 2018-4737)........................................................................................................3992

Nishan Jain, Luis G. Bravo, Muthuvel Murugan, Anindya Ghoshal, Gaurav Kumar, Alison Flatau, Kevin A. Kerner 
 

Improving the Aero-Elastic Stability of Bladed Disks through Parallel Piezoelectric Network (AIAA 2018-4738).........................4002
Xin Liu, Lin Li, Yu Fan, PengCheng Deng 

 
HSABP-06: SUPERSONIC COMBUSTION MODELING 
 
Tuning Process for the Modified Magnussen Combustion Model (AIAA 2018-4739) .........................................................................4022

Andrew T. Norris 
 

Influence of Chemical Mechanisms on Supersonic Combustion Characteristics Fueled by Kerosene (AIAA 2018-
4740) ...............................................................................................................................................................................................................4039

Wei Yao, Kun Wu, Yachao Lee, Xuejun Fan 
 

Effects of Chemical Kinetic Mechanism on the DNS Results for Reactive High Speed Mixing Layers (AIAA 2018-
4741) ...............................................................................................................................................................................................................4056

HyeJin Oh, Foluso Ladeinde 
 

Assessment of Different Progress Variable Implementation Procedures for Supersonic Combustion (AIAA 2018-
4742) ...............................................................................................................................................................................................................4075

Wenhai Li, Foluso Ladeinde 
 

Dynamics of Supersonic Spray Combustion (AIAA 2018-4743) .............................................................................................................4096
Foluso Ladeinde 

 
INPSI-03: NOZZLES AND INLETS – AIR-BREATHING PROPULSION 
 
Effect of Serpentine Nozzle on Bypass Ratio of Turbofan Engine Exhaust (AIAA 2018-4744) ..........................................................4105

Peng Sun, Li Zhou, Zhanxue Wang, Xiaolin Sun 
 

Splitter Plate Edge Effects in a Supersonic Multi-stream Nozzle (AIAA 2018-4745)...........................................................................4119
Christopher J. Ruscher, Sivaram Gogineni, Thomas Ferrill 

 

Numerical Investigations on an Advanced Diverterless Supersonic Inlet with a Corner Bump in a Wing-Fuselage 
Installation (AIAA 2018-4746) ....................................................................................................................................................................4132

Robert Ehrmayr, Thomas M. Berens 
 

Experimental Investigation of a Radial Turboshaft Engine Intake (AIAA 2018-4747) .......................................................................4144
Fabian Fuchs, Christian Schäffer, Volker Gümmer 

 

Center Body Influences on the AIP and Secondary Flows (AIAA 2018-4748)......................................................................................4155
Jesse Coffman, Chase A. Nessler 

 
LP-09: GREEN PROPELLANTS I - PROGRAMS 
 
NASA Green Propulsion Roadmap (AIAA 2018-4750) ...........................................................................................................................4172

Daniel P. Cavender, William M. Marshall, Andrew Maynard 
 



Development of ADN-based Thruster Technologies – An Overview of the European Project Rheform (AIAA 2018-
4751) ...............................................................................................................................................................................................................4180

Michele Negri, Marius Wilhelm, Christian Hendrich, Niklas Wingborg, Jonas Johansson, Martin Skarstind, Corentin Maleix, 
Romain Beauchet, Yann Batonneau, Robert-Jan Koopmans, Wilhelm Dingertz, Kjell Anflo, Ulrich Gotzig, Martin Schwentenwein 

 

Combustion Performance of Green Storable Bi-Propellants for Space Propulsion (AIAA 2018-4752) ............................................4190
Bastien Boust, Marc Bellenoue, Emilie Labarthe, Yann Guelou 

 

Development Status of the 0.5N-Class Low-Cost Thruster for Small Satellite (AIAA 2018-4753).....................................................4199
Shinji Igarashi, Kengo Yamamoto, Apollo B. Fukuchi, Hirohide Ikeda, Keigo Hatai 

 

Growing Constellation of Ammonium Dinitramide (ADN) Based High Performance Green Propulsion (HPGP) 
Systems (AIAA 2018-4754) ..........................................................................................................................................................................4211

Pete Friedhoff, Kjell Anflo, Peter Thormahlen, Mathias Persson 

 
LP-10: PROPELLANT FEED AND FLUID MANAGEMENT 
 
Investigation on Phase Change and Pressure Drop Enhanced by Violent Sloshing of Cryogenic Fluid (AIAA 2018-
4755) ...............................................................................................................................................................................................................4220

Takehiro Himeno, Akifumi Ohashi, Keitaro Anii, Daichi Haba, Yasunori Sakuma, Toshinori Watanabe, Chihiro Inoue, Yutaka 
Umemura, Hideyo Negishi, Satoshi Nonaka 

 

Modeling Cryogenic Chilldown of a Transfer Line with GFSSP (AIAA 2018-4756) ...........................................................................4236
Andre LeClair, Jason W. Hartwig, Daniel M. Hauser, Mohammad Kassemi, Pablo Diaz-Hyland, Thomas Going 

 

Evaluation of Liquid Propulsion System Design on Priming Event Pressure Levels (AIAA 2018-4757) ..........................................4253
Dimitris Kiaoulias, Ivan Zvorsky, Sarah Ismail, Nicholas Meyers, Justin Bhalla, Jeffrey D. Moore 

 

A Comparison of Methods for Estimating Slosh Model Parameters from CFD Simulations (AIAA 2018-4758).............................4261
Steven T. Green 

 

The Use of Flow Limiter in Propellant Feedlines During A Priming Event (AIAA 2018-4759) .........................................................4274
Rich Kelly, Yuri Gerasimov, Vitor A. Cardoso, Sumeet Kapur, Merritt D'Elia, Eli Vasquez, Tim Monahan 

 
LP-11: INJECTORS 
 
Spatio-Temporal Prediction of Gaseous and Liquid Spray Fields using Machine Learning (AIAA 2018-4760)..............................4288

Himakar Ganti, Prashant Khare 
 

Development of a Pressurized, Single-Element Rocket Injector Experiment (AIAA 2018-4761) .......................................................4312
Christopher D. Bolszo, Cory A. Adams, Ethan A. Barbour, James H. Morehart, Andrew Cortopassi 

 

Development of a Liquid Oxygen / Liquid Methane Rocket Engine Injector (AIAA 2018-4762).......................................................4322
Colby Truong, Ethan Sichler, Andre H. Lam, Richard Picard, Frank O. Chandler 

 
LP-12: GERMAN SFBTRR-40 III – COMBUSTION AND COOLING 
 
Emission Imaging and CFD Simulation of a Coaxial Single-element GOX/GCH4 Rocket Combustor (AIAA 2018-
4764) ...............................................................................................................................................................................................................4331

Fernanda F. Winter, Nikolaos Perakis, Oskar J. Haidn 
 

Thermodynamic Analysis and Large-Eddy Simulations of LOx-CH4 and LOx-H2 Flames at High Pressure (AIAA 
2018-4765)......................................................................................................................................................................................................4349

Julian Zips, Christoph Traxinger, Michael Pfitzner 
 

Development and Validation of a Reduced Chemical Kinetic Mechanism for CFD Simulation of Combustion in a 
GCH4/GO2 Combustor (AIAA 2018-4766)...............................................................................................................................................4371

Ye Hong, Bin Dai, Paulo Beck, Andrej Sternin, Oskar J. Haidn, Sun Wei 
 

Experimental and Numerical Investigations of Thermo-mechanical Fluid-structure Interaction in Cooled Rocket 
Combustion Chambers (AIAA 2018-4767)................................................................................................................................................4383

Felix Hötte, Paul Lungu, Matthias Haupt, Oskar J. Haidn 
 

Numerical Investigation of Transcritical Turbulent Channel Flow (AIAA 2018-4768).......................................................................4396
Alexander Doehring, Nikolaus Adams 

 
NFF-03: FUSION AND ADVANCED NUCLEAR CONCEPTS 
 
Nuclear and Future Flight Propulsion - Modeling the Thrust of the Direct Fusion Drive (AIAA 2018-4769)..................................4409

Stephanie J. Thomas, Michael Paluszek, Samuel A. Cohen, Alexander Glasser 
 

Analysis of Pulsed and Steady-State Magneto-Inertial Fusion Nozzle Performance (AIAA 2018-4770) ...........................................4426
Bryan H. Winterling, Jason T. Cassibry, Kevin J. Schillo 

 

Smoothed Particle Hydrodynamics Modeling of Magnetized Target Yield in Plasma Driven Magneto-Inertial 
Fusion (AIAA 2018-4771) ............................................................................................................................................................................4434

Kevin J. Schillo, Jason T. Cassibry 

 
 
 
 
 



PC-12: COMBUSTION INSTABILITY III 
 
Sensitivity Analysis of Implementing CFD-based Distributed Flame Transfer Functions in a Nonlinear Euler 
Solver (AIAA 2018-4773) .............................................................................................................................................................................4440

Gowtham Manikanta Reddy Tamanampudi, Swanand V. Sardeshmukh, William E. Anderson 
 

Analysis of the Interactions Between Acoustics and Unsteady Heat Release in a Self-Excited Single Element 
Combustor (AIAA 2018-4774) ....................................................................................................................................................................4456

Arnau Pons, Tristan Fuller, Swanand V. Sardeshmukh, William E. Anderson 

 
PC-13: IGNITION 
 
The Auto-Ignition of Kerosene-Based Synthetic Fuel/Hydrogen Peroxide Propellants and Its Injector Design 
(AIAA 2018-4775) .........................................................................................................................................................................................4472

Yu-Ta Chen, Jing-Yuan Zhou, Tony Yuan 
 

Examination of Annular-Electrode Spark Discharges in Flowing Oxygen – An Overview (AIAA 2018-4776) ................................4480
Darren C. Tinker, Robin Osborne, Robert W. Pitz 

 

Influence on Ignition Characteristic by the Difference of Methane/Ethylene Mixture Gas Rate (AIAA 2018-4777) ......................4490
Shinichiro Ogawa, Kiyoshi Nojima, Kan Kobayashi, Sadatake Tomioka 

 

Characteristics of Methane-Oxygen Combustion in Explosions (AIAA 2018-4778) ............................................................................4503
Reema Kundu, Mike Bangham, James Allen, Jairus Schwartz, Ross Lambert, Brendan Mangan 

 
PGC-06: PGC DEVICE TESTING, OPERABILITY AND PERFORMANCE II 
 
Development of an Optically Accessible Continuous Wave Rotating Detonation Engine (AIAA 2018-4779)...................................4513

Fabian Chacon, Mirko Gamba 
 

Experimental Study of Initally Turbulent Premixed Flames Interacting with Transverse Slot Jet (AIAA 2018-
4780) ...............................................................................................................................................................................................................4528

Dylan J. Tarrant, Jessica Chambers, Kareem A. Ahmed 
 

High-speed Imaging in an Optically Accessible Non-premixed Rotating Detonation Combustor (AIAA 2018-4781) .....................4533
Yu-Hui Wang, Jialing Le 

 

Experimental Investigation of a Piloted, Natural Gas-Air Rotating Detonation Wave Combustor (AIAA 2018-
4782) ...............................................................................................................................................................................................................4540

Ian V. Walters, Chris Journell, Aaron Lemcherfi, Rohan Gejji, Stephen D. Heister, Carson D. Slabaugh 

 
PGC-07: PHYSICS MODELING AND SIMULATION I 
 
Flame Instability and Transition to Detonation in Supersonic Reactive Flows (AIAA 2018-4783)....................................................4552

Gabriel B. Goodwin, Elaine Oran 
 

Numerical Simulation of Flow in Fluidic Valves in Rotating Detonation Engines (AIAA 2018-4784)...............................................4560
Nandini Gopalakrishnan, Donald Wilson 

 

Influences of Separate Injectors on Rotating Detonation Engines (AIAA 2018-4785) .........................................................................4581
Yanliang Chen, Xiangyang Liu, Jianping Wang 

 

Computational Study of Compact Ejector-Enhanced Resonant Pulse Combustors (AIAA 2018-4786)............................................4588
Shaye Yungster, Daniel E. Paxson, Hugh D. Perkins 

 
VOLUME 8 

 
SR-04: SOLID ROCKET COMBUSTION INSTABILITY AND ACOUSTIC CHARACTERIZATION 
 
Bridging Rotational and Irrotational Theory for Linear Stability Predictions of Solid Rocket Motors (AIAA 2018-
4787) ...............................................................................................................................................................................................................4602

Stany Gallier, Glen Sire, Mathieu Plaud 
 

An Analytical Model for Acoustic Induced Heat Release Disturbances from Aluminum Combustion in Solid 
Rocket Motors (AIAA 2018-4788) ..............................................................................................................................................................4614

Aurélien Genot, Stany Gallier, Thierry Schuller 
 

P80 SRM Pressure Oscillations Reconstruction (AIAA 2018-4789) .......................................................................................................4637
Mariasole Laureti, Giacomo Rossi, Bernardo Favini, Fabio Paglia 

 

Aeroacoustics of Aft-Finocyl Solid Rocket Motors (AIAA 2018-4790) ..................................................................................................4648
Mariasole Laureti, Giacomo Rossi, Bernardo Favini 

 

Dynamic Behaviors of Solid Rubber Propellant with Pressure Dependent Viscoelasticity (AIAA 2018-4791) ................................4659
Tadayoshi Shoyama, Koji Fujimoto 

 
AEP-03/GTE-12: AIRCRAFT ELECTRIC PROPULSION III 
 
Superconducting Rotating Machines for Aerospace Applications (AIAA 2018-4796) .........................................................................4668

Swarn S. Kalsi, Kent A. Hamilton, Rodney A. Badcock 
 



Dynamic Analysis of the hFan, a Parallel Hybrid Electric Turbofan Engine (AIAA 2018-4797).......................................................4680
George L. Thomas, Dennis E. Culley, Jonathan L. Kratz, Kenneth L. Fisher 

 

Turbine Electrified Energy Management (TEEM) For Enabling More Efficient Engine Designs (AIAA 2018-4798) ....................4695
Dennis E. Culley, Jonathan L. Kratz, George L. Thomas 

 

A 0.15um SOI High Temperature ARM Microcontroller for Local Control Nodes: Status of the Next Step (AIAA 
2018-4799)......................................................................................................................................................................................................4711

Marshall Soares, Alireza R. Behbahani, Whitney Durham 

 
EDU-03: PROPULSION STRATEGIES 
 
The Objective & Strategy Behind the Liquid Propulsion Laboratory at the University of Southern California 
(AIAA 2018-4804) .........................................................................................................................................................................................4719

John A. Targonski, Michael J. Moruzzi, Paul Prochnicki, Jan Fessl, Eric Perry 
 

Propulsion Research and Academic Programs at the University of Alabama in Huntsville - 2018 (AIAA 2018-4805) ...................4733
Robert A. Frederick, Phillip M. Ligrani, Dale Thomas 

 

Reduced Pressure Environment Testing of a Torch Augmented Spark Igniter (AIAA 2018-4806)...................................................4759
Evan C. Unruh, Robert D. Hicks, David M. Lineberry 

 

Cold Gas Nozzle Testing for Aerospace Education (AIAA 2018-5036)..................................................................................................4786
Nicholas Salamon, John M. Horack, Jeffrey D. Bramlage, Alexander R. Cummings, Zachary D. Strimbu, Eitan T. M. Lis, Howard 
S. Schulman 

 
EP-17: HALL THRUSTER MODELING I 
 
Numerical Studies of Hall Thruster Acceleration Region Electron Transport (AIAA 2018-4807) ....................................................4793

Ira Katz, Vernon H. Chaplin, Alejandro Lopez Ortega 
 

Development Status of a 3-D Electron Fluid Model for Hall Thruster Plume Simulations (AIAA 2018-4808) ................................4810
Maria Choi, John Yim 

 

Two-dimensional Hybrid-Direct Kinetic Simulation of a Hall Thruster (AIAA 2018-4809)...............................................................4819
Astrid Raisanen, Kentaro Hara, Iain D. Boyd 

 

Hall Thruster Relevant Continuum Kinetic Sheaths Simulations with Self-Consistent Secondary Electron 
Emission (AIAA 2018-4810) ........................................................................................................................................................................4835

Petr Cagas, Ammar Hakim, Bhuvana Srinivasan 
 

Axisymmetric Fully 2D Hybrid-PIC Model for Hall Thrusters (AIAA 2018-4811) .............................................................................4840
Horatiu C. Dragnea, Iain D. Boyd 

 
EP-18: ION THRUSTER MODELING 
 
3D Simulations of Ion Thruster Accelerator Grid Erosion Accounting for Charge Exchange Ion Space Charge 
(AIAA 2018-4812) .........................................................................................................................................................................................4855

Vernon H. Chaplin, James E. Polk, Ira Katz, George Williams, George C. Soulas, John Yim, John R. Anderson 
 

DC-Ion Model Validation and Convergence Studies (AIAA 2018-4813) ...............................................................................................4875
Cesar E. Huerta, Richard E. Wirz 

 

Computational Modeling of an Axial Ring Cusp Hybrid Discharge for the MiXI Thruster (AIAA 2018-4814) ..............................4886
Gary Z. Li, Cesar Huerta, Richard E. Wirz 

 
EP-19: MICROPROPULSION I 
 
Comparison of DSMC and Experimental Data for Low Reynolds Number Micro-Nozzle (AIAA 2018-4816) ................................4906

Timothy Holman, Michael Osborn 
 

Updated Performance Measurements and Analysis of the Phase Four RF Thruster (AIAA 2018-4817) ..........................................4915
Umair Siddiqui, Chris Cretel 

 

Electric Solid Propellant Ablation in a Pulsed Electric Thruster (AIAA 2018-4818)...........................................................................4926
Matthew S. Glascock, Joshua Rovey 

 
GTE-13: ENGINE CONTROLS 
 
In-Line Electromagnetic Actuator for Fuel Modulation (AIAA 2018-4820) .........................................................................................4940

Robert Okojie, Carl Chang, Randy Thomas, George Kopasakis, Roger D. Meredith 
 

A New Design Method for Mode Transition Control Law of Variable Cycle Engine (AIAA 2018-4821)..........................................4947
Wang Hao, Zhanxue Wang, Xiaobo Zhang, Mingyang Zhang 

 

Active Turbine Tip Clearance Control Trade Space Analysis of an Advanced Geared Turbofan Engine (AIAA 
2018-4822)......................................................................................................................................................................................................4956

Jonathan L. Kratz, Jeffryes W. Chapman 
 

Research on Transient Vibration Response of Rotor System Using Supporting Stiffness Active Control (AIAA 
2018-4823)......................................................................................................................................................................................................4982

Kai Zhang, Yingqun Ma, Xiaorong Xiang, Wei Zhao, Qingjun Zhao 
 



Aero-Propulsion Control Research in Support of NASA Aeronautics Strategic Research Thrusts (AIAA 2018-
4824) ...............................................................................................................................................................................................................4994

Sanjay Garg 

 
GTE-14: COMPRESSORS 
 
Aerodynamic Optimization Design of Compressor Blades Based on Improved Artificial Bee Colony Algorithm 
(AIAA 2018-4825) .........................................................................................................................................................................................5015

Cheng Jinxin, Jiang Chen, Hang Xiang 
 

Modelling of Multistage Axial Compressor using Successive Diffusers with Velocity Sources: Part II–Unsteady 
Results (AIAA 2018-4826) ...........................................................................................................................................................................5027

Abhishek Mishra, Yedidia Neumeier, JVR Prasad, Darrell K. James 
 

Optimum Blade Number and Splitter Blade Length of a Mixed-flow Impeller Based on Mean Streamline Loss 
Model (AIAA 2018-4827) .............................................................................................................................................................................5060

Hang Xiang, Jiang Chen, Cheng Jinxin 
 

Applications of Differentiated CAD Kernel in Gradient-based Aerodynamic Shape Optimisation (AIAA 2018-
4828) ...............................................................................................................................................................................................................5074

Salvatore Auriemma, Mladen Banovic, Andrea Walther, Orest Mykhaskiv, Jens-Dominik Muller 

 
GTE-15: COATINGS 
 
Evaluating the Sand Resistance of Tailored Thermal Barrier Coatings for Gas Turbine Engines (AIAA 2018-4829) ...................5087

Michael J. Walock, Blake Barnett, Mark Graybeal, William Gamble, Anindya Ghoshal, Muthuvel Murugan, Marc Pepi, Jeffrey 
Swab, Dongming Zhu, Kevin A. Kerner, Christopher Rowe, Robert Pegg 

 

First-Principles Study of Substitutional Impurity Segregation in Zirconia, Hafnia, and Yttria-Stabilized-Zirconia 
Grain Boundaries (AIAA 2018-4830).........................................................................................................................................................5098

Maziar Behtash, Jian Luo, Kesong Yang 
 

Sandphobic Coatings and Surface Modification of Hot Section Components of Next Generation VTOL Engines: 
Current and Future Research Efforts (AIAA 2018-4831) .......................................................................................................................5113

Anindya Ghoshal, Muthuvel Murugan, Michael J. Walock, Andy Nieto, Luis Bravo, Blake Barnett, Marc Pepi, Clara Hoffmeister 
Mock, Jeffrey Swab, Samuel Hirsch, Robert Dowding, William Gamble, Mark Graybeal, Dongming Zhu, Kevin A. Kerner, 
Christopher Rowe, Robert Pegg 

 

Environmental Barrier Coatings for Use in Particle Laden Environments (AIAA 2018-4832)..........................................................5132
Derek Hass, Susan Eustis 

 

Calcia-Magnesia-Alumina-Silicate (CMAS) Infiltration Behavior in High Temperature Ceramics and Coatings 
(AIAA 2018-4833) .........................................................................................................................................................................................5142

Andy Nieto, Michael J. Walock, Anindya Ghoshal, Muthuvel Murugan, Andrew Wright, Jian Luo, Dongming Zhu 

 
HR-08: CURRENT PROGRAMS: OBJECTIVES, DEVELOPMENTS, AND PROGRESS TO DATE 
 
Update on Technology Development Plan for a Low Temperature Hybrid Mars Ascent Vehicle Concept (AIAA 
2018-4834)......................................................................................................................................................................................................5154

Ashley C. Karp, Barry Nakazono, David A. Vaughan, George T. Story, Britt Oglesby, Andrew Prince 
 

Development of a Small Launch Vehicle with Hybrid Rocket Propulsion (AIAA 2018-4835)............................................................5162
Yen-Sen Chen, Bill Wu 

 

Low Temperature Hybrid Mars Ascent Vehicle Concept Development and Planning at MSFC (AIAA 2018-4836) ......................5171
George T. Story, Andrew Prince, Jessica Chaffin, Timothy P. Kibbey, Britt Oglesby, Ashley C. Karp 

 

Development and Testing of a 4.4-kN Paraffin-based Hybrid Rocket Motor and Test Facility (AIAA 2018-4837).........................5186
Colin Hill, Graham Doerksen, Drew Stannard, W. Schuyler Hinman, Declan Quinn, Craig Johansen 

 

Development of the Phoenix-1B Mk II 35 km Apogee Hybrid Rocket (AIAA 2018-4838) ..................................................................5198
Kai M. Broughton, Dylan R. Williams, Michael J. Brooks, Jean-Francois Pitot de la Beaujardiere 

 
HR-09: HYBRID ROCKET CONTEMPORARY MATERIALS AND MODERN APPLICATIONS 
 
Uncertainty Analysis and Robust Design for Hybrid Rocket Engines (AIAA 2018-4839) ..................................................................5214

Lorenzo Casalino, Filippo Masseni, Dario Pastrone 
 

Enhanced Performance of an Enriched Air/ABS Hybrid Rocket Using Oxidizing Fuel Additives (AIAA 2018-4840) ...................5228
Stephen A. Whitmore, Zachary J. Lewis 

 

A Green Hybrid Thruster Using Moderately Enriched Compressed Air as the Oxidizer (AIAA 2018-4841) ..................................5234
Stephen A. Whitmore, Anthony M. Bulcher 

 
HSABP- DESIGN AND ANALYSIS OF HIGH-SPEED PROPULSION SYSTEMS 
 
Highly Compact Supersonic Inlet Design Optimization (AIAA 2018-4842)..........................................................................................5252

Stephen M. Barr, Michael O'Gara, Neeraj Sinha 

 
 



VOLUME 9 
 
Quasi-one-dimensional Scramjet Combustor Flow Solver Using the Numerical Propulsion System Simulation 
(AIAA 2018-4843) .........................................................................................................................................................................................5263

Long N. Vu, Donald Wilson 
 

The Inverse Design of Thermodynamic Optimized Scramjets (AIAA 2018-4844) ...............................................................................5279
Frederick Ferguson, Michael Atkinson, Mookesh Dhanasar, Dehua Feng, Julio Mendez 

 

Optimum Trajectory Design of Ejector-jet Demonstrator Using A-SOFT Hybrid Rocket (AIAA 2018-4845) ................................5292
Susumu Tanaka, Ichiro Nakagawa 

 

Analysis on the Power Generation Scheme for Wide Speed Range Super/Hypersonic Air-Breathing Propulsion 
System (AIAA 2018-4846)............................................................................................................................................................................5299

Haowei Li, Bao Wen, Jiang Qin, Hongyan Huang 

 
INPSI-04: AIR-BREATHING PROPULSION SYSTEM INTEGRATION II 
 
Propulsion and On-Board System Integration for Advanced Regional Jet with Different Level of Electrification in 
the AGILE Project (AIAA 2018-4847) .......................................................................................................................................................5311

Marco Fioriti, Luca Boggero, Francesca Tomasella, Artur Mirzoyan, Alik Isianov, Prajwal S. Prakasha 
 

Propulsion System for BWB Configurations in the AGILE Project (AIAA 2018-4848)......................................................................5324
Artur Mirzoyan, Alik Isianov, Marco Fioriti, Luca Boggero, Francesca Tomasella, Pier D. Ciampa, Prajwal S. Prakasha 

 

Comparative Study of Advanced Turboprop Aircraft with Wing and Rear Mounted Propulsion System in the 
Agile EU Project (AIAA 2018-4849)...........................................................................................................................................................5340

Artur Mirzoyan, Alik Isianov, Giovanni Cerino, Pierluigi D. Vecchia, Luca Stingo, Marco Fioriti, Luca Boggero, Francesca 
Tomasella, Prajwal S. Prakasha 

 

Development of the Engine Meta-Models for Advanced Regional JET MDO in the Scope of Agile Project (AIAA 
2018-4850)......................................................................................................................................................................................................5353

Riccardo Lombardi, Roberto D'Ippolito, Artur Mirzoyan, Alik Isianov, Pavel Toktaliev, Arnaud Froidmont 
 

Preliminary Study on OBS Electrification Efficiency for Advanced Supersonic Business and Medium Jet with 
Unified Engines (AIAA 2018-4851) ............................................................................................................................................................5361

Artur Mirzoyan, Marco Fioriti, Luca Boggero, Francesca Tomasella 

 
LP-14: GREEN PROPELLANTS II – COMPONENTS/GELLED PROPELLANTS 
 
Pressure Oscillation Amplification of Pulse Modulated Monopropellant Thruster (AIAA 2018-4852) ............................................5373

Sukmin Choi, Kijeong Yu, Sejin Kwon 
 

Performance Evaluation of SiO2-Al2O3 Catalyst Support for High Performance Green Monopropellant Thruster 
(AIAA 2018-4853) .........................................................................................................................................................................................5383

Seungkwan Baek, Maxime Monette, Sejin Kwon 
 

Green, Controllable, Safe, Affordable and Mature Gelled Propellant Rocket Motor Technology for Space and 
Sub-Orbital Launchers (AIAA 2018-4854)................................................................................................................................................5392

Karl W. Naumann, Pedro C. Pinto, J. Ramsel, K. Bauer, N. Hopfe, S. Rest, H. Niedermaier, A. Thumann, G. Kurth 
 

Overview of Recent Gel Propellant Activities at DLR Lampoldshausen (AIAA 2018-4855) ..............................................................5405
Christoph U. Kirchberger, Alexander D. Stiefel, Maxim Kurilov, Helmut K. Ciezki 

 
LP-15: PROPELLANT STORAGE AND MANAGEMENT I 
 
Aluminum Lightweight Compensation Elements for Cryogenic Feed Lines in Launcher Propulsion Systems (AIAA 
2018-4856)......................................................................................................................................................................................................5418

Martin Stubenrauch, Thomas Friesenbichler, Dieter Lubi, Jan Persson 
 

Investigation into Cryogenic Tank Insulation Systems for the Mars Surface Environment (AIAA 2018-4857) ..............................5432
Wesley L. Johnson, Daniel M. Hauser, Brian Banker, Steven Sutherlin, James Smith, Jonathan Stephens, David Plachta, Juan 
Valenzuela, Pooja Desai, David W. Plachta 

 

Optical Level Sensor for Cryogenic Applications (AIAA 2018-4858) ....................................................................................................5445
Carolyn Day, Shane B. Coogan 

 

Impact of Population Balance Modeling on the Prediction of Cryogenic Cavitation in Aerospace Propulsion 
Systems (AIAA 2018-4859) ..........................................................................................................................................................................5455

Maria Grazia De Giorgi, Antonio Ficarella, Donato Fontanarosa 

 
LP-16: NOZZLES 
 
Channel Wall Nozzle Manufacturing and Hot-Fire Testing using a Laser Wire Direct Closeout Technique for 
Liquid Rocket Engines (AIAA 2018-4860) ................................................................................................................................................5469

Paul R. Gradl, William Brandsmeier, Sandy E. Greene 
 

FSI Analysis Code Validation Motivated Geometrical Scaling of Rocket Engine Nozzles and Influence to Natural 
Frequency (AIAA 2018-4861) .....................................................................................................................................................................5482

Jöerg R. Riccius, Evgeny B. Zametaev, Ralf H. Stark, Richard Schwane 
 



Design Optimization of a Truncated Aero Spike Nozzle Facilitated with Convex-shaped Tip for Thrust Escalation 
using Expansion Waves (AIAA 2018-4862) ...............................................................................................................................................5494

Roshan Vignesh Baskaran, Ukeshkumar Harisrinivasan, VR Sanal Kumar 
 

The Fallacy of Altitude-Dependent Rocket Thrust for Thrust/Drag Accounting (AIAA 2018-4863) ................................................5510
Robert S. Hiers 

 
LP-17/EDU-05/SR-05: STUDENT ROCKET DESIGN AND LAUNCH 
 
Design and Testing of Solid Propellant Rockets Towards NASA Student Launch and Intercollegiate Rocket 
Engineering Competitions (AIAA 2018-4864)...........................................................................................................................................5527

Nam Nguyen, Victor Ong, Alan Villanueva, Dehwei Hsu, Nathan Nguyen, Navdeep Dhillon, Praveen Shankar 
 

Student-Designed Liquid Rocket Engine From Concept to Completion (AIAA 2018-4865)...............................................................5554
Daniel L. Bradley, Alexander M. Sharp, Rajan Kumar 

 

Design and Test of LOX-CH4 Launch Vehicles Towards High Altitude Flight (AIAA 2018-4866)...................................................5562
Derek Honkawa, Cristian Acosta, Emmanuel Ceballos, Timothy Debus, Josh Wong, Praveen Shankar, Mahdi Yoozbashizadeh 

 

Development of a Regeneratively Cooled Low Pressure Liquid Oxygen and Liquid Methane Rocket Engine (AIAA 
2018-4867)......................................................................................................................................................................................................5591

Ethan Sichler, Eric Gonzalez, Jesus D. Montes, Richard Picard, Frank O. Chandler, Colby Truong 
 

Design and Testing of a Self-Pressurizing Liquid Propelled Rocket (AIAA 2018-4868)......................................................................5614
McKynzie Perry, Robert D. Hicks, Oakley Copeland, Adam J. Bower, James Biaglow, Kaitlin Russell, Thomas Bennett 

 
PC-14: MODELING AND SIMULATION OF ROCKET COMBUSTION 
 
Non-Adiabatic Flamelet Modeling for the Numerical Simulation of Methane Combustion in Rocket Thrust 
Chambers (AIAA 2018-4869) ......................................................................................................................................................................5638

Daniel Rahn, Hendrik Riedmann, Roland Behr, Oskar J. Haidn 
 

Wall Modeling of Reacting Turbulent Flow and Heat Transfer in Liquid Rocket Engines (AIAA 2018-4870) ...............................5661
Daiki Muto, Yu Daimon, Taro Shimizu, Hideyo Negishi 

 

Reduced Basis Modeling of Single-Element Subscale Rocket Combustors (AIAA 2018-4871)...........................................................5670
Reetesh Ranjan, Suresh Menon, Ramakanth Munipalli 

 

Simulation of a Single-element GCH4/GOx Rocket Combustor Using a Non-adiabatic Flamelet Method 
(AIAA2018-4872) ..........................................................................................................................................................................................5685

Pasquale E. Lapenna, Ruggero Amaduzzi, Diego Durigon, Giuseppe Indelicato, Francesco Nasuti, Francesco Creta 

 
PC-15: SOLID ROCKET COMBUSTION I 
 
Performance Evaluation of Ramjet Fuel Grains with Boron and Magnesium Additives (AIAA 2018-4873) ...................................5697

Woosuk Jung, Yongtae Yun, Kyu-Seop Kim, Juhyeon Park, Sejin Kwon 
 

Comprehensive Study of AP Particle Size and Loading Effects on the Burning Rates of Composite AP/HTPB 
Propellants (AIAA 2018-4874) ....................................................................................................................................................................5710

James C. Thomas, Gordon R. Morrow, Catherine A. Dillier, Eric L. Petersen 
 

Initial Research for the Influence of Magnetic Field on the Combustion Processes of PMMA (AIAA 2018-4875)..........................5720
Zelin Zhang, Jingjia Zhang, Zhijun Wei, Xiaolong Yang, Ningfei Wang 

 
PGC-08/GTE-16: POTENTIAL APPLICATIONS AND SYSTEM INTEGRATION 
 
Air Force Research Laboratory Rotating Detonation Rocket Engine Development (AIAA 2018-4876) ...........................................5729

William A. Hargus, Stephen A. Schumaker, Eric J. Paulson 
 

Performance of an Ultra-Compact Disk-Shaped Reheat Gas Turbine for Power Generation (AIAA 2018-4878)...........................5754
Pejman Akbari, Marc D. Polanka 

 

A Disk Rotating Detonation Engine Driven Auxiliary Power Unit (AIAA 2018-4879) ........................................................................5768
Riley Huff, Marc D. Polanka, Michael J. McClearn, Fred Schauer, Matthew L. Fotia, John Hoke 

 
SR-06: SOLID ROCKET SIMULATION AND ANALYSIS METHODOLOGIES 
 
Analytical and Numerical Predictions of Boundary Layer Blockage in Dual Thrust Motors (AIAA 2018-4880) ............................5779

Nichith Chandrasekaran, Vigneshwaran Sankar, Sulthan Ariff Rahman, Pavithra Murugesh, S. Ajith, Mohammed Niyasdeen, S. 
Kumaresh, V. R. S. Kumar 

 

Numerical Investigation on Infrared Thermal Wave Detection Method Used for The Coated Bonding Quality of 
Different Materials in Solid Rocket Motors (AIAA 2018-4881)..............................................................................................................5799

Qi Chen, Shipeng Li, Xin Sui, Ningfei Wang 
 

Overview of a Supersonic Probe for Solid Propellant Rocket CCP Collection (AIAA 2018-4882) ....................................................5808
Stefania Carlotti, Filippo Maggi, Stefano Dossi, Riccardo Bisin, Luciano Galfetti, Dominik Saile, Ali Gülhan, Christopher Groll, 
Tobias Langener 

 



3D Boundary Layer Blockage and the Average Friction Coefficient at the Sanal Flow Choking Condition for the 
CFD Code Validation, Calibration and Verification (AIAA 2018-4883) ...............................................................................................5821

Vigneshwaran Sankar, Vishnu Natarajan, Nichith Chandrasekaran, Sulthan Ariff Rahman, VR Sanal Kumar 

 
VOLUME 10 

 
UAS-02: PROPULSION AND POWER OF UNMANNED AERIAL SYSTEMS II 
 
A New Fault Tolerant Multicopter Using Dense Propellers for Size Compacting -- A New Direction in Multicopter 
Design Part 2 -- (AIAA 2018-4888).............................................................................................................................................................5938

Hideo Suzuki, Kotaro Matsushita, Masaki Hanada, Sachihiro Suzuki, Toru Shinohara, Noriko Niijima, Tadao Nakamura 
 

Validation of an Aeroelastic Rotor Analysis Method (AIAA 2018-4889)...............................................................................................5952
Rens MacNeill, Dries Verstraete 

 

A Predictive Ignition Delay Correlation at Altitude Conditions for an Aviation Diesel Engine (AIAA 2018-4890).........................5969
Kenneth Kim, Michael T. Szedlmayer, Kurt Kruger, Chol-bum Kweon, Peter Clerkin, Rik D. Meininger, Joseph A. Gibson, 
Christopher A. Lindsey, Bernard N. Acker, Marshall R. Musser 

 

Combustion Optimization in an Unmanned Aerial Vehicle Diesel Engine (AIAA 2018-4891) ...........................................................5977
Michael T. Szedlmayer, Kenneth Kim, Kurt M. Kruger, Chol-bum Kweon, David J. Gondol, Peter Clerkin, Rik D. Meininger, 
Joseph A. Gibson, Christopher A. Lindsey, Marshall R. Musser, Bernard N. Acker 

 

Aerodynamic and Aeroacoustic Characteristics of a Multicopter Propeller During Forward Flight (AIAA 2018-
4892) ...............................................................................................................................................................................................................5987

Yannian Yang, Yu Liu, Yu Li, Elias Arcondoulis, Yong Wang, Wenjian Li, Ben Huang 

 
AMP-03: ADDITVE MANUFACTURING FOR PROPULSION SYSTEMS II 
 
Novel Ternary Boride (MoAlB) Particulates as Solid Lubricant Additives in Ni-matrix Composites (AIAA 2018-
4893) ...............................................................................................................................................................................................................6001

Matt Fuka, Maharshi Dey, Surojit Gupta 
 

A Report on the 'Low Cost' Additive Manufacturing Priorities in US and UK Military Propulsion Systems (AIAA 
2018-4894)......................................................................................................................................................................................................6011

David R. Jackson, Matthew J. Lunt, Daniel Thomson 
 

Additively Manufactured Thermal Standoff and Injector for a 440N Low-Toxicity Monopropellant Thruster 
(AIAA 2018-4895) .........................................................................................................................................................................................6029

Patrick T. Morris, Daniel P. Cavender 

 
AVS-03: HIGH-SPEED SIMULATION AND DRAG REDUCTION TESTING 
 
Experimental Investigation of Linear Energy Deposition Using Femtosecond Laser Filamentation in a M=3 
Supersonic Flow. (AIAA 2018-4896) ..........................................................................................................................................................6044

Paul-Quentin Elias, Nicolas Severac, Jean-Marc Luyssen, Jean-Pierre Tobeli, François Lambert, Reynald Bur, Aurélien Houard, 
Yves-Bernard André, Sylvain Albert, André Mysyrowicz, Ivan Doudet 

 

CFD-FEA Simulation of Leaf Seal Dynamics (AIAA 2018-4897)...........................................................................................................6063
Ramesh Kumar, Michael J. Pekris, John W. Chew, Dario Amirante, Nicholas J. Hills 

 
EDU-06: PROPULSION PROJECTS 
 
Liftoff Thrust Augmentation of Sounding Rockets using Externally Facilitated Pintle Induced Expansion Waves 
(AIAA 2018-4898) .........................................................................................................................................................................................6078

Roshan Vignesh Baskaran, Ukeshkumar Harisrinivasan, VR Sanal Kumar 
 

Validation of Variable Cycle using Turbine Engine Math Model (AIAA 2018-4899)..........................................................................6093
Justin B. Harrell 

 

General Aviation 2025 - A Study for Electric Propulsion (AIAA 2018-4900) .......................................................................................6101
Rene N. Rezende, Eduardo Barros 

 

Numerical Studies on Augmented Thrust Vectoring System for Pintle Nozzle using Secondary Sonic Jet (AIAA 
2018-4901)......................................................................................................................................................................................................6111

Ukeshkumar Harisrinivasan, Roshan Vignesh Baskaran, VR Sanal Kumar 
 

Radiation Effects on Ignition Delay and Flame Spread in Solid Propellant Rocket Motors (AIAA 2018-4902) ..............................6127
T. R. Prasanna, M. Jegannath, Sulthan A. Rahman, Vishnu Natarajan, Vigneshwaran Sankar, VR Sanal Kumar 

 
EP-20: HALL THRUSTER MODELING II 
 
Application of a First-principles Anomalous Transport Model for Electrons to Multiple Hall Thrusters and 
Operating Conditions (AIAA 2018-4903) ..................................................................................................................................................6144

Alejandro Lopez Ortega, Ira Katz, Vernon H. Chaplin 
 

Characterization of Low Frequency Ionization Oscillations in Hall Thrusters Using a One-Dimensional Fluid 
Model (AIAA 2018-4904) .............................................................................................................................................................................6157

Kentaro Hara, Ioannis G. Mikellides 
 



A 10-moment Fluid Numerical Solver of Plasma with Sheaths in a Hall Effect Thruster (AIAA 2018-4905) ..................................6172
Valentin Joncquieres, François Pechereau, Alejandro Alvarez Laguna, Anne Bourdon, Olivier Vermorel, Bénédicte Cuenot 

 

Electric Propulsion Plume Simulation Coupled with Spacecraft Charging (AIAA 2018-4906)..........................................................6191
Samuel J. Araki, Alexander Barrie 

 
EP-21: MICROPROPULSION II 
 
Thermal Design and Experimental Verification of the 3D-printed Registojet (AIAA 2018-4907) .....................................................6202

Daisuke Nakata, Kiyoshi Kinefuchi 
 

A Study on Asymmetric Electrodes for Pulsed Plasma Thrusters (AIAA 2018-4908) .........................................................................6213
William Yeong Liang Ling, Song Zhang, Xiangyang Liu, Ningfei Wang, Zhe Zhang, Haibin Tang 

 

Energy Distribution Mechanism in Ablative Pulsed Plasma Thrusters (AIAA 2018-4909) ................................................................6220
Guorui Sun, Zhiwen Wu, Tiankun Huang, Hang Li, Linghan Zeng, Xiangyang Liu, Kan Xie, Ningfei Wang 

 
EP-22: ADVANCED EP CONCEPTS II 
 
COMSOL Simulation in Support of HIIPER Space Propulsion Experiment (AIAA 2018-4910) ......................................................6229

Zhengyu Chen, Drew M. Ahern, George H. Miley 
 

Scaling Laws of Rotating Magnetic Field Field-reversed Configuration Thrusters (AIAA 2018-4911) ............................................6241
Joshua M. Woods, Benjamin A. Jorns, Alec Gallimore 

 

Computational Investigation of the Plasma Exhaust in Ion-Ion Propulsion (AIAA 2018-4912).........................................................6252
Kameshwaran Sankaran, Travis Widmer, Thomas Dale, Kurt A. Polzin 

 
GTE-17: ENGINE TESTING 
 
Non-Destructive Evaluation of Thermal Barrier Coating Damage and Molten Sand Deposits on Gas Turbine 
Engine Components via Scanning Acoustic Microscopy (AIAA 2018-4913).........................................................................................6265

Andy Nieto, Anindya Ghoshal, Michael J. Walock, Muthuvel Murugan 
 

Characteristic Timescales for Lean Blowout of Alternative Jet Fuels (AIAA 2018-4914)...................................................................6277
Erin E. Peiffer, Joshua S. Heyne, Meredith B. Colket 

 

Integrated Fiber Optic Sensor System for High Temperature Measurement (AIAA 2018-4915) ......................................................6290
Chung-Yen Chao, Daniel Robinson, Victor Grubsky, Robert Li, Mark Mitchell, Thomas Neilsen 

 

Nonlinear Ultrasonic NDE for Early Damage Detection in Nickel Alloys (AIAA 2018-4916).............................................................6297
Matthew Webster, Kevin Farinholt, Fritz Friedersdorf, Marc Pepi, Anindya Ghoshal 

 
GTE-18: TURBINE II 
 
Use of a Zonal Hybrid URANS-LES Methodology for Prediction of Rim Seal Ingestion into a Low Pressure 
Turbine Cavity (AIAA 2018-4917) .............................................................................................................................................................6306

Gonzalo Almendral-Fernandez, Dario Amirante, Nicholas J. Hills 
 

Optimization of a Non-Axisymmetric Endwall Contour for Front-Loaded High-Lift Low Pressure Turbines 
(AIAA 2018-4918) .........................................................................................................................................................................................6330

Jacob A. Dickel, Christopher Marks, Rolf Sondergaard, Mitch Wolff 
 

The Effect of Turbulence Intensity on Full Coverage Film Cooling for a Turbine Guide Vane (AIAA 2018-4523) ........................6346
Lijian Cheng, Huiren Zhu, Ru Jiang, Zhongyi Fu, Weijiang Xu 

 

Innovative Pin Fin Designs for Turbine Trailing Edge Cooling (AIAA 2018-4524).............................................................................6360
Elif Asar, Lucas Agricola, Mohammad Arif Hossain, Jeffrey P. Bons 

 
GTE-19: COMBUSTOR/COMBUSTION 
 
Evaluation of Turbulent Combustion Models for Canonical Premixed/Non-Premixed Combustors (AIAA 2018-
4919) ...............................................................................................................................................................................................................6374

Kenji Miki, Thomas Wey, Meng-Sing Liou 
 

Design of Aero Engine Lean Direct Mixing Combustor (AIAA 2018-4921)..........................................................................................6395
Jushan Chin, Jianqin Suo 

 

Performance Characterization of a Circumferential Combustion Cavity (AIAA 2018-4922) ............................................................6406
Kevin J. DeMarco, Brian T. Bohan, Marc D. Polanka, Larry P. Goss 

 
HR-10: DESIGN AND DEVELOPMENT OF NOVEL ROCKET MOTOR CONCEPTS III 
 
The Accuracy of Reconstruction Techniques for Determining Hybrid Rocket Fuel Regression Rate (AIAA 2018-
4923) ...............................................................................................................................................................................................................6418

Yuji Saito, Landon T. Kamps, Kodai Komizu, Daniele Bianchi, Francesco Nasuti, Harunori Nagata 
 

Numerical Investigation on the Role of Thermal Radiation in Hybrid Rocket Fuel Pyrolysis (AIAA 2018-4924)...........................6438
Giuseppe Leccese, Daniele Bianchi, Francesco Nasuti 

 



Generalized Two Temperatures Approach to the Flow in the Port of a Hybrid Rocket (AIAA 2018-4925).....................................6453
Yechiel Crispin, Naveen Sri Uddanti 

 

Optimization of Hybrid Rocket Engines for Small Satellite Launchers (AIAA 2018-4926)................................................................6467
Lorenzo Casalino, Filippo Masseni, Dario Pastrone 

 
HR-11: CONTEMPORARAY HYBRID ROCKET FUEL CHARACTERIZATION, VISUALIZATION, AND 
CONTROLS 
 
Visualization of Combustion Phenomena in Paraffin-Based Hybrid Rocket Fuels at Super-Critical Pressures 
(AIAA 2018-4927) .........................................................................................................................................................................................6476

Anna Petrarolo, Mario Kobald, Stefan Schlechtriem 
 

Visualization of Boundary Layer Combustion of Wax Fuels in Vertical and Horizontal Configurations (AIAA 
2018-4928)......................................................................................................................................................................................................6491

Kohei Ozawa, Takuro Yoshino, Nobuyuki Tsuboi 
 

Study on Effect of Radiation Heat Transfer to Regression Rate of Wax Fuel Hybrid Rocket (AIAA 2018-4929) ...........................6508
Yuto Koinuma, Ichiro Nakagawa 

 

Optimizing 3-D Printable Hybrid Fuels by Blending of Immiscible Polymers (AIAA 2018-4930).....................................................6513
Stephen A. Whitmore, Spencer D. Mathias 

 
HSABP-08: EXPERIMENTAL HIGH-SPEED PROPULSION 
 
Dominant Parameter to Match Fuel/Air Mixing Between Reacting and Nonreacting Flows in Dual-mode 
Combustor (AIAA 2018-4931) ....................................................................................................................................................................6522

Takuya Arakawa, Kiyoshi Nojima, Kan Kobayashi, Sadatake Tomioka 
 

Experiments on Nitrogen and Hydrogen Transpiration Cooling in a Model Scramjet Combustor (AIAA 2018-
4932) ...............................................................................................................................................................................................................6533

Friedolin T. Strauss, Jan Witte, Stephan General, Chiara Manfletti, Stefan Schlechtriem 
 

Investigation of a Scramjet Flowfield Temperatures at the Boundary Layer with Hyperspectral Imaging (AIAA 
2018-4933)......................................................................................................................................................................................................6560

Amy Kerst, Kevin Gross, Michael R. Rhoby, Timothy Ombrello 

 
INPSI-05: SUPERSONIC INLETS 
 
Computational Investigation of Injection Effects on Shock Vector Control Performance (AIAA 2018-4934) .................................6576

Michele Ferlauto, Roberto Marsilio 

 
VOLUME 11 

 
Numerical Simulation of Flow Through the Inlet and Isolator of a Mach 4 Dual Mode Scramjet with Micro Ramps 
(AIAA 2018-4935) .........................................................................................................................................................................................6586

Manu Shree Kalra, Yashodhan Shewale, Senthilkumar Paramasivam 
 

Inter-Phase Momentum and Energy Transfer Effects of Nano-Aerosols on the Performance of Supersonic Intake 
Systems (AIAA 2018-4936) ..........................................................................................................................................................................6602

Rangesh Jagannathan, W. Schuyler Hinman, Craig Johansen 
 

Experimental Investigation of Microramp Vortex Generator Application Upstream of an Axisymmetric Shock 
Boundary Layer Interaction (AIAA 2018-4937) .......................................................................................................................................6616

Morgan Funderburk, Venkateswaran Narayanaswamy 

 
LP-20: PROPELLANT STORAGE AND MANAGEMENT II 
 
Europa Clipper Preliminary Design Review Propellant Slosh Analysis (AIAA 2018-4938) ...............................................................6642

Emily A. Beckman, David J. Benson, Daniel Cataldo, Wanyi Ng 
 

SPHERES TETHER SLOSH Free Flyer Experiment on ISS (AIAA 2018-4939) ................................................................................6664
Philipp Behruzi, Danilo Rosascio, Gabriel Lapilli, Daniel R. Kirk, Hans-Juergen Zachrau 

 

Zero-Boil-Off Tank (ZBOT) Experiment – Ground-Based Validation of Two – Phase Self-Pressurization CFD 
Model & Preliminary Microgravity Results (AIAA 2018-4940) .............................................................................................................6682

Mohammad Kassemi, Sonya Hylton, Olga V. Kartuzova 
 

Liquid Hydrogen Propellant Management Experiments and Simulations (AIAA 2018-4941) ...........................................................6700
Martin Konopka, Anna Schubert, Diana Gaulke, Dennis Haake, Thorben Bruns, Alexander Fischer, Jens Gerstmann 

 

Restore-L Propellant Transfer Subsystem Progress within the Satellite Servicing Projects Division (AIAA 2018-
4942) ...............................................................................................................................................................................................................6716

Gregory T. Coll, Graham Webster, Marcos Espinosa, Thomas Aranyos, Brian Nufer, Jenna Valle, Max Kandula 

 
 
 
 



LP-21: COMBUSTORS 
 
Experimental Analysis of Heat Transfer Deterioration and Pseudoboiling Phenomena in a Methane Cooled 
Combustion Chamber at Real Conditions (AIAA 2018-4943) ................................................................................................................6733

Jan Haemisch, Dimitry Suslov, Michael Oschwald 
 

Experimental Investigation of Thermally-Induced Carbon Deposits in Methane and LNG Flows (AIAA 2018-4944) ...................6745
James H. Morehart, Teresa A. Moore, Steven A. Frolik, Robert B. Driscoll, Brian B. Brady 

 

Comparison of Transient and Quasi Steady State Performances Between Full-scale and Sub-scale Thrust 
Chambers of the L75 LOx-ethanol Rocket Engine (AIAA 2018-4945) ..................................................................................................6761

Levi M. Araujo, Leonardo B. do Nascimento, Bernardo R. Reis Dreyer de Souza, Cristiane M. Pagliuco, Daniel S. Almeida, Iago 
D. Dias 

 

Comparison of Laser Ignition and Torch Ignition in a Subscale Rocket Combustor (AIAA 2018-4946)..........................................6773
Michael Börner, Chiara Manfletti, Justin Hardi, Dimitry Suslov, Michael Oschwald, Gerhard Kroupa 

 
LP-22/PC-16: COMBUSTION OSCILLATIONS/SPECIAL SESSION: GERMAN SFBTRR-40 IV 
 
Experimental and Numerical Study of Oxygen-hydrogen Rocket Flame Response to Transverse Acoustic 
Excitation (AIAA 2018-4947) ......................................................................................................................................................................6786

Scott K. Beinke, Justin Hardi, Michael Oschwald, Daniel T. Banuti, Sebastian Karl, Bassam B. Dally 
 

Spontaneous and Triggered Longitudinal Combustion Instability in a Single-Injector Rocket Engine (AIAA 2018-
4948) ...............................................................................................................................................................................................................6814

Tuan M. Nguyen, William A. Sirignano 
 

Unsteady Modelling of LOx/GH2 Flame Response to Longitudinal Chamber Mode Forcing (AIAA 2018-4949)............................6835
Federica Tonti, Justin Hardi, Sebastian Karl, Michael Oschwald 

 

Modification of Eigenmodes in a Rocket Combustion Chamber by Acoustic Resonators under Non-Reacting 
Conditions (AIAA 2018-4950) .....................................................................................................................................................................6850

Alexander Chemnitz, Nancy Kings, Thomas Sattelmayer 
 

High-Speed Flame Radiation Imaging of Thermoacoustic Coupling in a High Pressure Research Thrust Chamber 
(AIAA 2018-4951) .........................................................................................................................................................................................6871

Wolfgang Armbruster, Justin Hardi, Dimitry Suslov, Michael Oschwald 

 
NFF-04: VEHICLES AND MISSIONS 
 
NTP Design Sensitivities for Human Lunar and Mars Missions (AIAA 2018-4952)............................................................................6891

Claude R. Joyner, Wesley Deason, Michael Eades, Timothy Kokan, Daniel J. Levack, Frederick Widman, Tyler Jennings 
 

Preliminary Analysis of the Gradient Field Imploding Liner Fusion Propulsion Concept (AIAA 2018-4953).................................6904
Michael R. LaPointe, Jason T. Cassibry, Robert B. Adams, James H. Gilland, M. Zweiner 

 

Analytical Radiation Attenuation and Heat Deposition Modeling for Conceptual Design of Nuclear Thermal 
Rockets (AIAA 2018-4954) ..........................................................................................................................................................................6943

Alexander Aueron, Dale Thomas, Jason T. Cassibry 

 
PC-17: MODELING AND SIMULATION OF GAS TURBINE COMBUSTION 
 
A Numerical Study of Flame Characteristics During Lean Blow-Out in a Gas Turbine Combustor (AIAA 2018-
4955) ...............................................................................................................................................................................................................6961

Veeraraghava Raju Hasti, Prithwish Kundu, Gaurav Kumar, Scott A. Drennan, Sibendu Som, Jay P. Gore 
 

Numerical Simulation of Flow Distribution in a Realistic Gas Turbine Combustor (AIAA 2018-4956) ...........................................6980
Veeraraghava Raju Hasti, Prithwish Kundu, Gaurav Kumar, Scott A. Drennan, Sibendu Som, Jay P. Gore 

 

CFD Predictions of N+3 Cycle Emissions for a Three-Cup Gas-Turbine Combustor (AIAA 2018-4957) ........................................7000
Kumud Ajmani, Phil Lee, Hukam C. Mongia, Kathleen M. Tacina 

 

Lean Blow-Out (LBO) Computations in a Gas Turbine Combustor (AIAA 2018-4958).....................................................................7012
Veeraraghava Raju Hasti, Prithwish Kundu, Gaurav Kumar, Scott A. Drennan, Sibendu Som, Sang Hee Won, Frederick L. Dryer, 
Jay P. Gore 

 
PC-18: SOLID ROCKET COMBUSTION II 
 
Effect of Aluminum Particle Size on Primary Combustion and Performance of Water Ramjet (AIAA 2018-4959) .......................7036

Ramakrishnan Murugesan, Satyanarayanan R. Chakravarthy, Ganesan Selvaraj, Jayaraman Kandasamy 
 

Effects of Aging on the Burning Rates of Composite Solid Propellants with and without Nano-Sized Additives 
(AIAA 2018-4960) .........................................................................................................................................................................................7048

James C. Thomas, Thomas Sammet, Catherine A. Dillier, Andrew R. Demko, Felix Rodriguez, Eric L. Petersen 
 

Development of the Multifactorial Computational Models of the Solid Propellants Combustion by Means of Data 
Science Methods – Phase II (AIAA 2018-4961).........................................................................................................................................7063

Victor S Abrukov, Alexander N. Lukin, Charlie Oommen, Nichith Chandrasekaran, Rajaghatta S. Bharath, VR Sanal Kumar, 
Mikhail V Kiselev, Darya A Anufrieva 

 

Simulation of ADM Pyrolysis and Combustion Performance in Solid Propellant Formulation (AIAA 2018-4962) ........................7074
Rene F. Gonçalves, Jose A. Rocco, Koshun Iha, Luiz E. Almeida, Leopoldo Rocco 

 



Hypergolic Reaction and Thermal Decomposition of an Ionic Liquid (AIAA 2018-4963) ..................................................................7084
Anna E. Thomas, Brian J. Cantwell 

 
PGC-09: PHYSICS MODELING AND SIMULATION II 
 
Joint Numerical and Experimental Characterization of the Turbulent Reactive Flow within a Constant Volume 
Vessel (AIAA 2018-4964) .............................................................................................................................................................................7090

Quentin Michalski, Kim Kha, Bastien Boust, Vincent Robin, Marc Bellenoue, Arnaud Mura 
 

Analysis of Detonation Structures with Hydrocarbon Fuels for Application Towards Rotating Detonation Engines 
(AIAA 2018-4965) .........................................................................................................................................................................................7102

Takuma Sato, Venkatramanan Raman 
 

Numerical Study of the Detonation Wave Structure in a Linear Model Detonation Engine (AIAA 2018-4966) ..............................7120
Supraj Prakash, Romain Fiévet, Venkatramanan Raman, Jason R. Burr, Kenneth H. Yu 

 

Investigation of Flame Regimes for Flame Acceleration to Detonation (AIAA 2018-4967).................................................................7136
Jessica Chambers, Kareem A. Ahmed 

 

Pressure Characteristics of an Aerospike Nozzle in a Rotating Detonation Engine (AIAA 2018-4968) ............................................7141
Douglas A. Schwer, Christopher M. Brophy, Robert H. Kelso 

 
SATS-01: SMALL SATELLITES 
 
Pulsed Plasma Thruster for Multi-Axis CubeSat Attitude Control Applications (AIAA 2018-4969) ................................................7157

Aditya R. Khuller, Omar Alavi, Joseph Mayer, Tyler J. Lanes, Patrick Needham, Surya S. Rajagopalan, Ashley Curiel, Dominic 
Bonelli, Erskine Thompson, Ryley Miller, Madison Grayson, Noah Sandys, Daniel B. White, Pavlos G. Mikellides 

 

Linear Burn Rate of Monopropellant for Multi-Mode Micropropulsion (AIAA 2018-4970) .............................................................7190
Alex J. Mundahl, Joshua Rovey, Steven P. Berg 

 

Design and Test of a Hydrogen Peroxide Vapor Thruster for Small Satellite Applications (AIAA 2018-4971) ...............................7202
Brandie L. Rhodes, Paul D. Ronney 

 

An Investigation of the Thermal Behavior of High Power Density 3U CubeSats Capable of Supporting High-
Impulse Missions (AIAA 2018-4972) ..........................................................................................................................................................7216

Naia I. Butler-Craig 
 

Author Index 




