53rd AIAA/SAE/ASEE Joint
Propulsion Conference 2017

Held at the AIAA Propulsion and Energy Forum 2017

Atlanta, Georgia, USA
10-12 July 2017

Volume 1 of 8

ISBN: 978-1-5108-5187-0



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

The contents of this work are copyrighted and additional reproduction in whole or in part
are expressly prohibited without the prior written permission of the Publisher or
copyright holder. The resale of the entire proceeding as received from CURRAN is
permitted.

For reprint permission, please contact AIAA’s Business Manager, Technical Papers.
Contact by phone at 703-264-7500; fax at 703-264-7551 or by mail at
12700 Sunrise Valley Drive, Suite 200, Reston, VA 20191, USA.



TABLE OF CONTENTS

VOLUME 1

AEP-01: AIRCRAFT ELECTRICAL PROPULSION |

A Survey of Hybrid Electric Propulsion for Aircraft (AIAA 2017-4700) .......cccoeirriiriiiieieieinit et 1
Tyler J. Wall, Richard Meyer

Overview of NASA Electrified Aircraft Propulsion (EAP) Research for Large Subsonic Transports (AIAA 2017-

AT0L) ettt bbb h e h R H £ h e H R h R bR R E ke h R b b E e H e E bR h e h bR bbb bbbttt r e 16

) Ralph Jansen, Cheryl Bowman, Amy Jankovsky, Rodger Dyson, James Felder

Partially Turboelectric Aircraft Drive Key Performance Parameters (ATAA 2017-4702) .......ccccceirrnireieenienisieiesenesisesie e 36
Ralph Jansen, Kirsten P. Duffy, Gerald Brown

Propulsion Powertrain Real-Time Simulation Using Hardware-in-the-Loop (HIL) for Aircraft Electric Propulsion

SYSEEM (ATAA 2017-4703)....cuiuiiiiiiiieiitit ettt bbb b bbb bbb bbb bbb bbbt bbbt 47
Benjamin B. Choi, Gerald Brown

AEP-02: AIRCRAFT ELECTRICAL PROPULSION 1

Control Demonstration of Multiple Doubly-Fed Induction Motors for Hybrid Electric Propulsion (AIAA 2017-

AOBA) .ottt bk £ £t A bR eR £ £ b b e R RS A£ £ £ b e A e E e AL £ £ A e b e Re R LA £ £ e Ao R e R e AL £ £ b b e R LR S AL £ b e b e E e AL e £ A e R e b e R e R e et e b e b e b b et e b b e b e bttt et et enenea 59
David J. Sadey, Marc Bodson, Jeffrey Csank, Keith Hunker, Casey Theman, Linda Taylor

Experimental Testing of Electronic Speed Controllers for UAVS (ATAA 2017-4955).....c..ccceeiirininieerinnsesssseesessessssessssssssssesesesssees 72
Andrew Gong, Dries Verstraete

Static Measurements on HTS Coils of Fully Superconducting AC Electric Machines for Aircraft Electric

Propulsion SYSTEM (ALAA 2017-4956).......cccciururueeeeieririetesesesesessssesesesesessssesesesessssssesesessssssesesesessssssesesesessssasssesesestsssesesessssssssesesessssssesesessens 82
Benjamin B. Choi, Keith Hunker, Jason W. Hartwig, Gerald Brown
Effects of Fuel Type on Aircraft Electric Propulsion with SOFC/GT Hybrid Core (AIAA 2017-4957) ... 92

Keiichi Okai, Hiroshi Nomura, Takeshi Tagashira, Akira Nishizawa

AEP-03: AIRCRAFT ELECTRICAL PROPULSION 11

Impact of Key Design Constraints on Fault Management Strategies for Distributed Electrical Propulsion Aircraft

(ATLAA 20075034 ....cuiteeesieieieieeisie ettt sttt sttt st e et e setese e e seeseEese s e e ee et e s eReR e e e e e b e b eE e R e e b b e b e R et e A e b e b e Rt e E A e b e R e e At e e b e b e bR et ekt e R e R e ettt e 105
Marie-Claire Flynn, Catherine Jones, Puran Rakhra, Patrick Norman, Stuart Galloway
Aircraft Electric Propulsion Versus Reliability and Safety, the E-FAN Experience (AIAA 2017-5031) ........ccoeeiiirnnieneninnsieenenes 126

Laurent Juvé, Emmanuel Joubert, Benoit Ferran, Nicolas Fouquet
Safety Considerations for Electric, Hybrid-Electric, and Turbo-Electric Distributed Propulsion Aircraft Testbeds

(ATAA 2007-5032) .....vooooeveeeeereeeeeeeeseeseeseeeeseeeseseessess s ssess e ssss e sses st ee st s e s et 131
Kurt V. Papathakis, Philip A. Burkhardt, David W. Ehmann, Alaric M. Sessions
Numerical Flow Simulation of Heat Recuperation in the Exhaust Section of a Turbofan Engine (AIAA 2017-5033)........ccccccevenene. 143

Christoph Bode, Jens Friedrichs, Fabian Ahrendts, Nicholas Lemke, Jirgen Koéhler, Dragan Kozulovic

AIECIS-01: ADVANCED INTEGRATED CONTROLS

Propulsion Controls Modeling for a Small Turbofan ENging (ALAA 2017-4787)......ccviriiniereeeienesisisie ettt 154
Joseph W. Connolly, Jeffrey Csank, Amy Chicatelli, Kevin Franco
Integrated Control System for Airframe and Propulsion Dynamics of Aircrafts (AIAA 2017-4788) ........ccccccoeeinrneeeinininiescninenns 169

Saleh Zein-Sabatto, Charles McCurry, Kevin E. Terrell, Alireza R. Behbahani

Distributed Modular Supervisory Control of Integrated Aircraft Propulsion, Power, and Thermal Systems: An
OVEIVIEW (ATAA 20L7-4789) ...ttt sttt ettt b st s e bk s e e s e e b b a8 a8 £ 14 e £ e b bt E £ 1 £ £ bbb eh £ £ e b e b b e h £ A £ b e b e b e b st e e e e b e b e b e ettt b bbbt e bt 179
Mehrdad Pakmehr, Alireza R. Behbahani, Asok Ray

AMP-01: ADDITIVE MANUFACTURING FOR PROPULSION SYSTEMS |

Aeromechanical Evaluation of an FDM Printed Thermoplastic StreamVane™ (AIAA 2017-4600) ..........cco.ervererveerrvererssssesssennns 191
Daniel Gillaugh, William W. Copenhaver, Timothy Janczewski, Casey Holycross, Darius Sanders, Chase Nessler

High Voltage Breakdown and Arc-Tracking Mechanism of Thermoplastics with Applications to Hybrid Rocket

ATC-1GNITION (ALAA 2017-460L) ....o.ceieieiieieiiieiie ettt b bttt bbb b £ bbb bbbttt bbbttt 212
Stephen A. Whitmore, Spencer Mathias, Richard Harvey

Characterization of Direct Metal Laser Sintered Impinging Injectors: Like-Doublet, Unlike Triplet, Unlike

Quadlet, Unlike Pentad (ATAA 2017-4602) .........ccceiririiimieeiiieieieirit sttt sttt h bbbttt th et bbb bbbt b e 225
Deepak M. Atyam, Paul E. Sojka



Additive Manufacturing of Ceramic Materials: a Performance Comparison of Catalysts for Monopropellant

THIUSEEFS (ALAA 2017-4603)......0eiiieeeeieiirieeeeeseestsestesesese e essesssesesesessesesesesessssesesesesessasesesesesesssesesesessssssesesesessssnsesesessssssnsesesesessssnsesesesssnss 242
Robert-Jan Koopmans, Sebastian Schuh, Tobias Bartok, Yann X. Batonneau, Corentin Maleix, Romain Beauchet, Martin
Schwentenwein, Manfred Spitzbart, Carsten Scharlemann

AMP-02: ADDITIVE MANUFACTURING FOR PROPULSION SYSTEMS 11

Flame Spread Studies on Additive Manufactured Porous Propellant Grains (AIAA 2017-4704) ..o 256
R. Arun Chandru, Balasubramanian Nikhil, Natarajan Vishnu, Charlie Oommen, B. N. Raghunandan, V. R. Sanal Kumar, Pavithra
Murugesh

Minimum Weight Heat EXChangers (ALAA 2017-4705)........ccuieeiriiirieieetririeiee et ieset et se sttt ss st et s e sbe e se s st bbb ebe e seebsbebesens 273

Sean M. Torrez

Repeatability in Performance of Micro Cooling Geometries Manufactured with Laser Powder Bed Fusion (AIAA

20L7AT08)....ceeueteneeeeeetesestetseetete et e et beses e st e ebebeb et st b e b e b e R e £ £ A eE b e R e R £ £ e e E e R oA LR £ 4E SRS b e R e R e £ eE e b b e E e RS AE £ b e b e E e R e £ R A e b e RS LS e A e b e b e R e R e S e e b b e R R bbb bt et n et 285
Kathryn L. Kirsch, Jacob C. Snyder, Curtis K. Stimpson, Karen A. Thole, Dominic Mongillo

Consumable Spacecraft Structures with Integrated, 3-D Printed Acrylonitrile Butadiene Styrene (ABS) Thrusters

(ALAA 20074707 .eeeeeeeeeeeeteie ettt ettt b bbbt e b b e b e bt £ e e eb e b e st R £ £ s £ e b e b e R a8 £ 1 £ 4 e e b e b eb 2R £ AE b b e b e b2 e b b e b e b 2Rt e b e b e b e b e R e e A e e b e b e b e b et ee e bt e b e b et n bt ee 299
Stephen A. Whitmore, Britany L. Chamberlain, Isaac W. Armstrong, Spencer Mathias, Spencer A. Fehlberg

APC-01: ADVANCED PROPULSION SYSTEMS

Economic Viability Assessment of NASA’s Blended Wing Body N3-X Aircraft (AIAA 2017-4604)......ccccceveeiervrreneeeienesesseeens 321
Chana Goldberg, Devaiah Nalianda, Pericles Pilidis, Riti Singh

Recent Advances in Propulsion Research at the University of Cincinnati (AITAA 2017-4605) .........c.cccceriirninicecninneecrieenenes 337
Awatef A. Hamed

Next Generation Reusable Space Transportation System (ALAA 2017-4606)...........ccuuererirniiireinieeieee s 352

John W. Robinson, Russel E. Rhodes
Performance Characterization of Dusty Fuels to Investigate the In-Situ Resource Utilization Capabilities of a

Pulsed Plasma Thruster SYStem (ATAA 2017-4607) .......cceueiriririeietetieririeteseste s steses et bbb es et s bbb st s e eb bt s st s b et ebes ettt ebebeb et n e esee 372
Michael Wennerstrom, Brittney Dodson, Robert Winglee, Simon Fraser
Development of the Bidirectional Vortex in a Hemispherically-Shaped Rocket Engine (AIAA 2017-4608)......cccccvvvveevivreresrnrennnns 378

Langston L. Williams, Timothy A. Barber, Joseph Majdalani

APC-02: ADVANCED AIRCRAFT ENGINES

Preliminary Design Analysis of Core Driven Fan Stage in Adaptive Cycle Engine (AIAA 2017-4790)......cccccvrrriieninnneeeneeeneins 397
Yue Xu, Min Chen, Hailong Tang

Steady-State Performance Comparison of Two Different Adaptive Cycle Engine Configurations (AIAA 2017-4791).......cccccceveenn. 409
Xin Meng, Zhi-li Zhu, Min Chen

Investigation of a Diesel Engine for Aircraft Application (ATAA 2017-4792) .......cccceeiiiirieseeierisissieeesesssessssesesesessssesesesessssssesssesessnsns 420

Peter Eilts, Jens Friedrichs

APC-03: UNIQUE PROPULSION SYSTEMS |

Conceptual Studies on Thrust Vector Control Using Cascaded Arc Plasma Jet (AIAA 2017-4869) ........ccccoeerrreeienirnsieee e 439
Vishnu Natarajan, Padmanabhan Sathyan, V. R. Sanal Kumar, T. R. Prasanna, Mohammed N. Nejaamtheen, Murugesh Pavithra,
Chandrasekaran Nichith

Conceptual Design and Shape Optimization of a Pintle Nozzle for Controllable Thrust Propulsion and Steering

(ATAA 20L7-4870) ...ttt ettt e bt s et bbbt e e 8 £ e £8 8 h b b e b £ 288 E b E e 0 £ £ L8 h b h b e b £ E e AR h bbbt 451
Nijanthan Murugan, Vignesh Saravanan, Nagaraju Doddi Hemasai, Mohammed N. Nejaamtheen, V. R. Sanal Kumar, Pavithra
Murugesh

APC-04: UNIQUE PROPULSION SYSTEMS 11

Laser-Induced Carbon-Doped Carbonate Propellant Decomposition for Beamed Energy Propulsion (AIAA 2017-

BO58) ...t bbb h bbb E bR b b L b h bbb bR E bR bbb E S bbb bbbttt 472
Tyler R. Baxter, John Sinko

Baffled-Tube Ram Accelerator Operation with Inclined Baffles (ATAA 2017-4959) .......cccoiiieiiniinneetersie et 477
Carl Knowlen, Trever Byrd, Jesse Dumas, Adam Bruckner, Andrew Higgins, J. Glusman

Thrust Assessment for a Laser Tractor Beam Target (ALAA 2017-4960) .........cccociiniiiieiie e 487

John Sinko, Tyler R. Baxter, Mark Gill, C. Adam Schlecht

AVS-02: ADVANCED LAUNCH SYSTEMS AND PROPULSION

Space Launch System: Block 1B Configuration: Development and Mission Opportunities (AIAA 2017-4709) .......ccccovenevieninennne 498
Ben B. Donahue, Sheldon Sigmon



Space Photovoltaic Concentrator Using Robust Fresnel Lenses, 4-Junction Cells, Graphene Radiators, and

Articulating RECEIVEIS (ATAA 20L7-AT1L) ..oviiceeeeiieisieieieiststs e teees st setesese e se st sesesesesessesesese e s as et et esese s esebesese e ssesesesese e seeseses e e sessasnseneen 512
Henry W. Brandhorst, Mark J. O'Neill, A. J. McDanal, Brian Spence, Peter LaCorte, Paul Sharps, Clay McPheeters, Jeff
Steinfeldt, Michael Piszczor, Matt Myers

The Heliopause Electrostatic Rapid Transit System (HERTS) - Design, Trades, and Analyses Performed in a Two

Year NASA Investigation of Electric Sail Propulsion Systems (ATAA 2017-4712)......cccouiiiiriniireeieieniresisie e 517
Bruce M. Wiegmann, Todd Scheider, Andrew Heaton, Jason Vaughn, Nobie Stone, Ken Wright

AVS-03: ENTRY AND RETRO VEHICLE SYSTEMS

The Response of an Elastic Membrane to an External Flow as Drag Enhancement Technique (AIAA 2017-4875)........cccccccveeninenne 538
Francisco J. Arias, Salvador de las Heras

On the Use of the Sands of Phobos and Deimos as a Braking Technique for Landing Large Payloads on Mars

(ATAA 20L7-48T6) ...t h bbb E bbb 546
Francisco J. Arias
The Flow Over a High-Viscosity Fluid Layer as a Drag Enhancement Technique (AIAA 2017-4877).......cccocevviiricneennenicccnes 556

Francisco J. Arias, Salvador de las Heras

A Numerical Study on the Thermal Loads During a Supersonic Rocket Retro-Propulsion Maneuver (AIAA 2017-
4878)

Tobias Ecker, Sebastian Karl, Etienne Dumont, Sven Stapper!
Efficient Design of Viscous Waveriders with CFD Verification and Off-Design Performance Analysis (AIAA 2017-

Jesse R. Maxwell

Shapeable Hypersonic Waverider Entry Vehicles (ATAA 2017-4880) ..........ccceiririririeeirieirieieieetsesisis et snanas 598
Jesse R. Maxwell

ECS-01: ENERGETICS, EXPLOSIVES AND DETONATION THEORY

Rationalized Approaches for Formulation of Dynamic Environments MPE Applicable in ECS Testing (AIAA

20L7-BB13)...eeiieeeieeeie etttk h bbbt £t R AR bk h £ R £ eAeE SRR e A b e £ £ £ LA SRS E ek e b b £ R £ £ eE SRR e bbb £ £ LA SRR A ek b £ e bt L e bbb et bbbt ee s bt 612
Lien C. Yang

Improved Methodology for Estimation of Detonating Properties and Detonability of Energetic Materials (AIAA

DOLT-BBL4).....ooiieeeieeeee ettt etttk b bt bttt s AR bbb £ £ £ AeE SRR e A b oA £ £ LA SRR e E e b b £ RS £ eE SRR e b bR £ S LA SRR R e b b £ e bt et e E b b ek bbbt ee s bt 624
Lien C. Yang

New Strategies for the Production of Spatial Grade Hydrazine N,H, : Combination of Kinetic and

Thermodynamic Studies for the Development of an Original Integrated Process (AIAA 2017-4615)........ccccccovoirrneeieieniesieiseninenns 645
Anne-Julie Bougrine, Guy Jacob, Emmanuel Lacote

Ignition Characteristics 0f LAMP/IWATT EED (ALAA 2017-4616).........cccceieeriririeiereeririsisiesesesessssssssesessssssssssesssessssssssesesssssssesesessssnss 648
Hobin S. Lee

ECS-03: ENERGETICS AND EXPLOSIVES SYSTEM DESIGN

New Developments in Energetic Components and Systems on The Atlas V Launch Vehicle (AITAA 2017-4796)........ccccovvvcrierennnne. 656
John G. Scott

Ballistic Performance of BPN Igniter Compositions Containing Micron and Nano-Sized Boron Particles (AIAA

B0 ) TSSOSO PRTSRTPRTN 661
Suzan Koc, Funda Erogul Kombe, Abdullah Ulas

Effect of Proton Scavengers on the Textural Properties and Performance of Fe,O3; Xerogels for Boron Containing

PYFoteChNICS (ALAA 2017-4798).......cceuiuiiiiriiitititieieier ettt h ettt s bbb bbbt h bbbttt bbbt 670
Nil Ezgi Dincer Yilmaz, Gurkan Karakas

EDU-01: PROPULSION EDUCATION-OUTREACH

Providing the Spark: Using Informal Education Experiences at the U.S. Space & Rocket Center and Space Camp

to Generate Interest in STEM During Early Childhood (ATAA 2017-4817) ....ccooiiiriirierieieieeeeisisie et 680
Rebecca E. Hitt

Development of Student-Led Hybrid Rocket Propulsion Projects (ATAA 2017-4618)..........ccveeiriirieieeiiinnsieeee s 686
Ken E. Donathan, Matthew Schmidt, Alcuin L. Rajan, Adam Metruck, llteris Demirkiran

Turbo-Rocket - A Novel Educational Resource (ALAA 2017-4619) ....ccccvreeeiiririeieeeesesisessesesesesessesesesessssesesesessssssesssssessssssesssessssnens 691
Rene N. Rezende, Jose E. Mautone de Barros, Vladia de Castro Perez

Educational Outreach Activities by the Huntsville Alabama L5 Society (ALAA 2017-4620) ........ccccorrurerininrnieeeenesesieee e 699

David J. Hewitt, Yohon Lo



VOLUME 2

Candy Propellant Casting Maching (ALAA 2017-46821) ......cccccuruierereriririeeeeesessssesesesesassssesesesessssssesesessssssesesessssssssesesssessssssasesesessssssesens 705
Arthur D. Bahdur, Daniel Bontorin, Roberta J. Rocha, Marcela G. Domingues, Leopoldo Rocco Jr., Jose A. F. F. Rocco, Koshun
lha

EDU-02: PROPULSION EDUCATION-UNIVERSITY CAPABILITIES |

The Propulsion Program in the School of Aeronautics and Astronautics at Purdue (ATAA 2017-4799)......ccccuevveeeiernnesesesenennnnns 714
William E. Anderson, S. Heister, T. Pourpoint, L. Qiao, C. Slabaugh, H. Wang

Propulsion Education at the Pennsylvania State University (ALAA 2017-4800) ........cccruiuriirinnirieieenenisesiee e 722
J Eric Boyer, Richard A. Yetter, Grant A. Risha, Brian A. Maicke

Propulsion Research and Academic Programs at the University of Alabama in Huntsville (AIAA 2017-4801) ........cccoveevninnnnene 728
Robert A. Frederick, Phillip M. Ligrani, Dale Thomas

Propulsion Research and Education at Auburn University (AIAA 2017-4802) ...t 767
Roy J. Hartfield

Research Capability in Combustion and Propulsion at the Georgia Institute of Technology (AIAA 2017-4803) ........ccccoevvrvririencne. 777
David R. Jovel, Mitchell L. Walker, Vigor Yang, Brandon Sforzo, Kristopher L. Manion, Nathan P. Brown, Xingjian Wang, David
J. Wu

EDU-03: PROPULSION EDUCATION-UNIVERSITY CAPABILITIES I

Propulsion Curriculum and Research in the Aerospace Engineering Department at the University of Maryland

(ALAA 20L7-488L) ...t 791
Raymond J. Sedwick, Christopher P. Cadou, Kenneth Yu

Foundation of the New Laboratory - MIPT Plasma Propulsion Lab (AIAA 2017-4882) .........ccccouiiieiminniitcceissnese e 807
Alexander Skrylev, Dariya Krivoruchko, Oleg Gorshkov

The Status of Rocket Propulsion Research at the United States Naval Academy (AITAA 2017-4883)........ccceevirirnieceieninnieseninenns 812

Spencer Temkin, Kristen Castonguay
The Notre Dame Turbomachinery Laboratory: Research Through Combined Academic Programs and Industrial

TESTING (ALAA 2017-4884) ...ttt ettt bbbt E £ 228 h b bbb £ ARt E e bbb b £ £ eh e h bbb bbb £t bbb ekt e bttt n bt 821
Scott C. Morris, Joshua D. Cameron, Alekandar Jemcov
Air Breathing Propulsion Education and Research Activities at The Ohio State University (AIAA 2017-4885) .........cccccvvvvrrrreennne. 828

Randall M. Mathison, Kiran D'Souza

Overview of Small Satellite Micro-Propulsion Devices, Ground Test Capabilities, and Performance Measurement
TECHNIQUES (ALAA 20L17-4886) .......ecvevereririreeeeiesiierisessesesesesesssesesesesessssesesesessssssesesesessssssesesesesssssesesesesessssesesesessssssesesesessssesesesesessssnsesesessssnss 839
Amit Patel, Robert A. Frederick

EDU-04: PROPULSION EDUCATION-UNIVERSITY PROJECTS

Design and Development of the High Pressure Combustion Laboratory at Purdue University (AIAA 2017-4965) ........ccccoceveenne. 878
Scott E. Meyer, Stephen D. Heister, Carson Slabaugh, Robert P. Lucht, Andrew Pratt, Rohan M. Gejji, Michael Bedard, Aaron
Lemcherfi

Development and Characterization of a Turbulence Generator for Low-Speed Wind Tunnel Applications (AIAA

2017-4966).......ccreirerrieirrnnes
Anthony J. Morales, Marissa K. Geikie, Christian Engelmann, Kareem Ahmed

Diagnostic Investigation of Liftoff Jet Noise at Different Shapes of Mobile Rocket Launch Pads (AIAA 2017-4967)...........cccceue... 895
Vignesh Saravanan, D. Giridharan, A. Aravind, T. R. Prasanna, Nagaraju Doddi Hemasai, V. R. Sanal Kumar, Pavithra Murugesh

3D Numerical Studies on Variable Thrust Propulsion of Rhinoceros Beetle at Creeping Flow Conditions (AIAA

20L749B8)......eeuerenieeteieiererieseetete ettt e te s st st et e te s st b s R e R et et A e R e ARt £ £ ke R oA e RS AR E e R R 4Rt E AR R e R e R e e £ R e R R oAt E R £ e R e R e e At £ e b e R e R e R et e bR e R eR et ettt et e e et 912
Balamurugan Arunkumar, Saravanan Vignesh, Edward A. Edison, Murugesh Pavithra, V. R. Sanal Kumar, Mohammed N.
Nejaamtheen

Survey of Previous and Recent Enhancements of Hybrid Rocket Motor Regression Rates (AIAA 2017-4969) ........cccovvevvevinrnrnnns 933

Matthew A. Hitt, Robert A. Frederick

EP-01: HELICON

Characterization of a Cluster of High Power Helicon Thrusters (ALAA 2017-4628) ..ot 954
Keon Vereen, Angela Kimber, John Correy, David Olson, Hans Martin, Robert Winglee
Experimental Studies of the Helicon Injected Inertial Plasma Electrostatic Rocket (HIIPER) (AIAA 2017-4629) .......cccovvvveeenne. 966

Drew M. Ahern, Hussein Al-Rashdan, Oguzhan Altun, Grant Berland, Emil Broemmelsiek, Zhengyu Chen, Patchara
Choakpichitchai, Zongxu Dong, Patrick Drew, Nicklaus Richardson, Nicholas St.Lawrence, Kyle Stanevich, Albert Valiaveedu,
George H. Miley
Progress in the VASIMR® VX-200SS Plasma Testing Program (ATAA 2017-4630) .......cccourvriruierrimreresiseeieesssesessssesesessssssssesesesessssesens 978
Matthew Giambusso, Mark D. Carter, Jared P. Squire, Franklin Chang Diaz, Lawrence Dean, Aidan Corrigan, Greg McCaskill,
Tim Glover, Jose Castro, Juan Del Valle



EP-02: HALL THRUSTER MODELING

Continuum Kinetic Simulations of Magnetized Sheaths in Hall Thrusters with Secondary Electron Emission

(ATAA 20L7-8B83L) ..ttt ettt ts bbb bt e s bbbt b £ £ e8 28t E e bbb £ £ £ AR E e b e b b £ £ £t R R E b b e b £ b e AR bbb bttt R bbbt 986
Petr Cagas, Bhuvana Srinivasan, Ammar Hakim

Development of a 2D Axisymmetric Electron Fluid Model in Hall Thrusters (ATAA 2017-4632)........ccccouviveeieieinnissesenesesseeenenes 992
Horatiu C. Dragnea, Kentaro Hara, lain D. Boyd

Simulation of a Hall Effect Thruster with Krypton Propellant (ALAA 2017-4633)........ccocoiieieniiecieerese e 1009

Horatiu C. Dragnea, Alejandro Lopez Ortega, lain D. Boyd

Application of a First Generation Collisional Radiative Model for lodine to Optical Emissions from the Plume of
an lodine Hall Effect TRruSter (ATAA 2017-46834) .........ccoiuiiiiiiiticieieiee ettt bbbt bbbttt 1027
Benjamin D. Prince, Dale J. Levandier, Raymond J. Bemish

EP-03: MPD AND ADVANCED CONCEPTS

A Numerical Examination of the Performance of Small Magnetic Nozzle Thrusters (AIAA 2017-4721) ......ccccceoevennnnccnenennnnenns 1038
Timothy A. Collard, J. P. Sheehan, Benjamin A. Jorns

Method to Simulate Magnetoplasma Engine Plume-Spacecraft Interaction (AIAA 2017-4722) .......cccceoeeviinrieeeieieiessiesesenessseesenes 1054
Michael W. Martin, Thomas Lalk, David Staack

A Critical Review of Thrust Models for Applied-Field Magnetoplasmadynamic Thrusters (AIAA 2017-4723)......cccccccevevnnnnnnns 1069
William Coogan, Edgar Choueiri

Pulsed ElectroGasdymanic Thruster for In-Space PropulSion (ALAA 2017-4724) ...ttt 1096

Takashi Nakamura, Robert H. Krech, Benjamin K. Smith
Preliminary Thrust Measurement Results of the BUSTLab Microwave Electrothermal Thruster (AIAA 2017-

AT25) bbb E b £ R R £ E SR h R £ £ SR ESh£R £ E R R R R £ R A SRR E SR e R R R SRR R R LR E R b bR AR R b bRt b b ne e 1112
Mehmet S. Yildiz, Ugur Kokal, Murat Celik

EP-04: HALL THRUSTER MODELING AND DEVELOPMENT

Development of a 13 kW Hall Thruster Propulsion System Performance Model for AEPS (AIAA 2017-4726) ........cccocvevvvrvrerennnnns 1119
Steven B. Stanley, Gilbert Chew, Ryan Rapetti, Todd Tofil, Daniel A. Herman, May Allen, Ben Welander, Jerry Jackson, Roger
Myers

Assessment of a Two-Dimensional Hybrid-Direct Kinetic Simulation of a Hall Thruster (AIAA 2017-4727).....ccccoeveeieivrerirnnens 1133

Astrid Raisanen, Kentaro Hara, lain D. Boyd
Characterization of a One Hundred Watt, Long Lifetime Hall Effect Thruster for Small Spacecraft (AIAA 2017-

G SRR 1150
James J. Szabo, Rachel Tedrake, Emily Metivier, Surjeet Paintal, Zachary Taillefer

Expanded Thruster Mass Model Incorporating Nested Hall Thrusters (AIAA 2017-4729) ..o 1165
Scott J. Hall, Benjamin Jorns, Alec Gallimore, Richard R. Hofer

EP-05: HALL THRUSTER DEVELOPMENT

Examination of Halbach Permanent Magnet Arrays in Miniature Hall-Effect Thrusters (AIAA 2017-4808) .........c.coevervrvririnnenes 1184
Matthew Warren, Richard Branam, Carl Hartsfield

Effect of Wall Divergence Angle on Hall Thruster Performance (AIAA 2017-4809).......cccccuiieemrmririneeeennsessssesesessssssssesesesssseseses 1194
Guojun Xia, Hong Li, Wei Mao, Xu Zhang, Shaowen Chen, Daren Yu

Development of the New BUSTLab Hall Thruster with Internal Coaxial Hollow Cathode (AIAA 2017-4810) .......cccovuverereririnnnnns 1205

Ugur Kokal, Nazli Turan, Murat Celik, Huseyin Kurt

EP-06: FLIGHT PROGRAMS, CATHODES, AND ION THRUSTER

Performance Mapping and Qualification of the IFM Nano Thruster FM for in Orbit Demonstration (AIAA 2017-

ABBT) ettt bbb R £ £ b bR e e £ £ £ b e R e £ R £ £ e A SRR eR £ R £ eE e b b SR LR S £ AR b b e E e R e £ b b e R e R e £ RS E e b e R oA eR £ £ A e b b e R eR S e £ e b b eb e b oAt e b b e b e b e et e bbb rea 1215
David Jelem, Bernhard Seifert, Richard Sypniewski, Nembo Buldrini, Alexander Reissner

A Critical Review of Orificed Hollow Cathode Modeling: 0-D Models (AIAA 2017-4888)........cccccurmrremieniriieiee e 1227
Christopher J. Wordingham, Pierre-Yves Taunay, Edgar Choueiri

Simple Model for Cathode Coupling Voltage Versus Background Pressure in a Hall Thruster (AIAA 2017-4889) .........c.ccceeveaen. 1279
Sarah E. Cusson, Benjamin Jorns, Alec Gallimore

Neutralization Demo and Thrust Stand Measurement for BIT-3 RF lon Thruster (AIAA 2017-4890) .......cccveeeninnniseienesrenienas 1293
Michael Tsay, John Frongillo, Joshua Model, Jurg Zwahlen, Carl Barcroft

Design Improvements and Experimental Measurements of BURFIT-80 RF lon Thruster (AIAA 2017-4891)........cccccecveiviiinnnnns 1306

Ugur Kokal, Nazli Turan, Murat Celik, Huseyin Kurt



EP-07: PROPULSION AND PLASMA DIAGNOSTICS

A Combined Experimental and Theoretical Treatment of lonic Liquid Thermal Dissociation (AIAA 2017-4970) .......ccccoeevernne. 1314
Benjamin D. Prince, Shawn W. Miller, Michael L. Hause, Kristen Lemke, Amanda Patrick, Christopher Annesley, Raymond J.
Bemish

Multilevel Kinetic Model for Laser Induced Fluorescence Diagnostic of a Thruster with Closed Electron Drift

(ATAA 20L7-897L) ..ottt ettt bbb b2 28 s b b e b e b e £ e £ e £ s e 8 e b e b e b £ e b £ 422 s L8 S8 e b e b e b eb £ e £ £ A S eA e R e b e b et e bbbt e At A b e b b e b et et e b s ns s bbb ebna 1331

Dariya Krivoruchko, Alexander Skrylev, Elena Skorochod

Further Development of Cavity Enhanced Thomson Scattering for Plasma Thruster Diagnostics (AIAA 2017-
A7) ettt bbb R £ b bbb £ £ £ bR £ A £ £ oA SR e R e RS £ e £ e b e b SR LR S £ e R b e A e b oA e £ b b e b e R e LA E A e A LR oA eR £ £ AR e b b e R e RS e £ e b b e b b e Rt e b b e b e b e et et et berea 1342
Adam Friss, Azer P. Yalin

Passive High-speed Imaging of lon Acoustic Turbulence in a Hollow Cathode (ATAA 2017-4973) .....coooieiinnneeeiisseieeeees 1350
Marcel P. Georgin, Matthew Byrne, Benjamin A. Jorns, Alec Gallimore, Nikolas E. Ciaston

EP-09: MICROPROPULSION

Investigation of an Electrospray within a Cold Gas Nozzle for a Dual-Mode Thruster (AIAA 2017-5038)........cccocovenicrieennnnenes 1362
Bryan Little, Manish Jugroot

Air-Breathing Pulsed Plasma Thruster with a Variable Spacing Cathode for Atmospheric Satellite Applications

(ATAA 20L7-5039) ...ttt ettt b et b s bbb e b s bbb bbb £ £ £ e Eeh R b e h bbb b h b h bttt 1374
Manuel Azuara Rosales, Robert Winglee, Paige Northway
Pulsed Plasma Thruster Gains in Specific Thrust for CubeSat Propulsion (ALAA 2017-5040)........ccccciirriininnineeenessesieeesesees 1382

Paige Northway, Chayse Aubuchon, Hunter Mellema, Robert Winglee, lan Johnson

GTE-01: FAN DESIGN

Fan Noise for a Concept Commercial Supersonic Transport (AIAA 2017-4635) ........cccccoururirureeieierireseeeesesesssseesessssssesesssesssseseses 1388
David Stephens

Development of a Rotating Rake Array for Boundary-Layer-Ingesting Fan-Stage Measurements (AIAA 2017-

T SRS 1401
John D. Wolter, David J. Arend, Stefanie M. Hirt, John A. Gazzaniga

VOLUME 3

Effect of Casing Shape Surrounded Rotor on Aerodynamic Performance of a Transonic Fan (AIAA 2017-4637) .......ccccccuvvnennae 1421
Le Han, Yanrong Wang, Xiaobo Zhang, Xiao J. Zhang, Da S. Wei

GTE-05: COMPRESSOR

Improved Model for Meanline Analysis of Centrifugal Compressors with a Large Tip Clearance (AIAA 2017-

AT730) ettt ettt bbb £ £t R R R b b £ £ £ £ e RS R e R e b £ e b e £ £ £ LA e AR eE e b e S £ e £ £ S eA SR SR e b A e b £ e R R L AL e Ao R R e bk E £ S e AR E b e bbbt et bbb ettt sennas 1435
Andrey Sherbina, Ivan V. Klimov, Leonid Moroz

Influence of Fillets on Performance Predictions of a Transonic Axial Compressor Stage at Multiple Tip Clearance

HEIGNES (ATAA 20L7-A73L)..c.cuieieieieieit ettt b bbbt £ 22 e8 s b e b e b e b £ £ £s 22 e b e b e b e b £ e b e £ 2 s e h e R b e b e b et b e bt s s b eb et et e bbb e st 1445
Rebecca M. Howard, Michael G. List, Steven L. Puterbaugh

Numerical Simulation and Experimental Verification of Suppressing Flow Separation in a Cascade by Pulsed Jet

Without External Energy INJECtioN (ATAA 20L17-4732) ....cooieeeeirieeteieiet ettt b bbbt bbbt s bbb n e ebeban 1455
Jie Chen, Weiyu Lu, Guoping Huang, Jianfeng Zhu, Jinchun Wang

Optimization of Blades Stagger Angles of the Three-spool Axial Compressor to Improve of Efficiency of the Gas

TUrbing ENQINE (ALAA 20L17-4733).....cucuiiiieirieieieiteie ettt b bt ese st e bbb e e £ b4 e b e b e st s e 4 £ e b e b e b a8 £ £ rE e b b e b e R e £ e b b eb e b e e bbb e b e be e b b et et ebenea 1469
Igor Egorov, Evgeny Marchukov, Grigorii Popov, Oleg Baturin, Evgenii Goriachkin, Yulia Novikova

Modelling of Multistage Axial Compressor using Successive Diffusers with Velocity Sources: Part I-Steady State

RESUILS (ATAA 20174734 ..ottt bbb e b £ 222 a8 s b b e b e b £ £ £s 2 e 8 e b e b e b £ e b e £ £ 2 s e h e R b e b e b e b b e bt s e s b e b et e b e bbb e e st ees 1475
Abhishek Mishra, Yedidia Neumeier, J.V.R. Prasad, Darrell James

GTE-06: TURBINE

Experimental Research on Aerodynamic Performance of Variable Geometry Low Pressure Turbine (AIAA 2017-

ABL5) ...t bbb h e E bbb b h bbb LR bR bbb E bbbt 1495
Zhongye Wu, Xiangjun Fang, Siyong Liu

Turbine Tip Flow Control through Upstream Purge Cooling Optimization (ATAA 2017-4816).........cccccrrmeieninniniseesiessieeeens 1506
Cis G. De Maesschalck, Guillermo Paniagua

Performance of Axial Turbines Exposed to Large Fluctuations (ATAA 2017-4817) ......cccccuvririiieeeinnii et 1518
Zhe Liu, James Braun, Guillermo Paniagua

Particle Transport Analysis of Sand Ingestion in Gas Turbine Jet Engines (ALAA 2017-4818).......cccccvirriininninieienenessesieeeeees 1532

Luis G. Bravo, Qingluan Xue, Muthuvel Murugan, Anindya Ghoshal, Michael Walock, Alison Flatau



GTE-07: TURBOFAN CYCLES

Dynamic Analysis for a Geared Turbofan Engine with Variable Area Fan Nozzle (AIAA 2017-4819).......cccccceceivivrerireesierernseseennns 1546
Jeffrey Csank, George L. Thomas

Control Design for an Advanced Geared Turbofan Engine (AITAA 2017-4820) ........ccccceiimninicieieieintsieieresss e 1559
Jeffryes W. Chapman, Jonathan S. Litt

A New Concept Design of Light Business Jet Engine: Variable Transmission Geared Turbofan (AIAA 2017-4821) ..........c.cccc..... 1571
Shanxuan Tang, Hailong Tang, Min Chen

A Comparative Study of LPV Modeling for Turbofan Engines (AILAA 2017-4822) .........ccccuvreeeieninissesenssessssseesesssssseesssssssssseses 1585

Zhen Tian, Daoliang Tan, Xi Wang, Emmanuel Ndagijimana

GTE-08: TURBOMACHINERY

Impact of High-Order Spatial Accuracy on Multi-Stage Turbomachinery Simulations (AIAA 2017-4823) .......ccccveveieninnnseienens 1596
Kidambi Sreenivas, Robert S. Webster, Ethan A. Hereth
Computational Study of Combustor-Turbine Interactions (ALAA 2017-4824) ..ottt 1610

Kenji Miki, Jeffrey P. Moder, Meng-Sing Liou

Unsteady Flow Measurements in a Low Pressure Turbine Passage using Surface Mounted Thin Film Sensors

(ATAA 20L7-4825) ...ttt ettt etttk b ettt b bttt e s b b s 8 £e 1 e e b b2 bR £ £ £ E e b e E s £ £ R E e b h R R A A b e bR R R R bR AR bbbt bbbt 1630
Emma Veley, Christopher Marks, Richard Anthony, Rolf Sondergaard, Nathan Fletcher, Mitch Wolff

Influence of Discharge from Combustor Walls on Curtain Cooling for a First-Stage Turbine Vane Endwall (AIAA
20L7-8826).....ceeeereeereieeeietse ettt eie ettt s b bt e R R E b £ b £ £ £ AR A bbb £ £ £ LR R e E bbb £ £ £ AR h bbb £ £ SRR R bbb £t bbbttt ean 1644
Xing Yang, Zhao Liu, Zhansheng Liu, Zhenping Feng, Terrence W. Simon

GTE-09: COMBUSTOR

Prediction of Thermoacoustic Instabilities in a Premixed Combustor based on FFT-based Dynamic

Characterization (ALAA 2017-4892).........cc ettt ettt ettt ettt b b bt a et e b eb b s e £ 8 E e b e b esea e eE e b e b ebeh e A e s e e bbb e bt bbb bbb bbbt e bt 1659
Sudeepta Mondal, Chandrachur Bhattacharya, Pritthi Chattopadhyay, Achintya Mukhopadhyay, Asok Ray

Dynamic Data-driven Stability Map Prediction in Combustion Systems (AIAA 2017-4893) ........cccouciiemnnnnicceeeseeces 1673
Pritthi Chattopadhyay, Sudeepta Mondal, Achintya Mukhopadhyay, Asok Ray

Autoignition Characteristics of Selected Alternative Fuels at High OPR Conditions (AIAA 2017-4895) .........cccceonrnnrienenennnienns 1682
Stephen Zeppieri, Lance L. Smith, Meredith Colket

Vortex Heat Release Model for a Laboratory Scale Dump Combustor (ALAA 2017-4896) ........c.ccccerrrereniriniiieieenessesiseeseseseenenes 1696

Amardip Ghosh, Kenneth Yu

GTE-10: NOVEL CYCLES

An Architecture-based Product Growth Approach to Ground-based Gas Turbine Conceptual Design (AIAA 2017-
I OSSPSR 1712
Haoyun Fu, Russell K. Denney, Jimmy C. Tai, Dimitri N. Mavris

The Issues of Selecting the Working Process Parameters of Gas Turbine Engine with an Element of Initial Data

UNCEITAINTY (ATAA 2017-4898) .....cviiiieeeierireririeteiesiseststsseseseseessssesesesesessssesesasessssssesesesesessssesesesesessssesasesessssssesesesessssssesesesssessseseseesssssseseses 1723
Ilia N. Krupenich, Evgeny P. Filinov, Andrey Tkachenko, Viktor Rybakov, Venedikt S. Kuzmichev, Yulia Novikova
Optimization of Cycle Parameters of VVariable Cycle Engine Based on Response Surface Model (AIAA 2017-4899)........c.cc........ 1731

Xiaobo Zhang, Zhanxue Wang, Jingwei Shi

GTE-11: HEAT TRANSFER

Impinging Sweeping Jet Heat Transfer (ALAA 2017-4974) ...ttt bbb 1742
Lucas Agricola, Robin Prenter, Ryan Lundgreen, Mohammad Hossain, Ali Ameri, James Gregory, Jeffrey Bons

An Experimental Investigation of Heat Transfer for Arrays of Impingement Jets onto the Featured Surfaces with

Cylindrical and Elliptical Raised SUrfaces (ALAA 2017-4975).......cccoiiiiirieiieieiet ettt s bbbt bbb s 1760
Marc Medina, Justin D. Hodges, Erik Fernandez, Jayanta S. Kapat

Cylindrical Multiple Target Surface Roughness Effects On Impingement Jet Array Surface Heat Transfer (AIAA

20L74976)....e ettt ettt b bbb e b £ h R E e E R h R £ SR bR RS £ 4R R E R R £ £ SRR AR E R R R R SRR R R LR E b bR £t bbb Rttt ben e 1778
Zhong Ren, Phillip M. Ligrani

Preliminary Investigation of Bio-Inspired Cylinders for Improved Thermal Performance of Internal Cooling

CANNEIS (ATAA 20L7-4977) ..ottt ettt b s eh £ 1 e e bbb R £ £ b b h e £ 8 b e b b s £ o e A e e b e b b eh e e bbb Rt b bbbt b b et 1793
Yogesh Pai, Anish Prasad, Royce Fernandes, Mark A. Ricklick

Experimental and Numerical Study of Flow in a Square Duct with Positive and Negative Spherical Wall Features

(ATAA 20L7-4978) ...ttt stttk b et b bbb st e b b s8££ 1 £ e E b2 bR £ £ E b E s £ £ E e E e b heh e e e e b e b b eh e E R bR R e R bbbttt b bt 1806
Gaurav Gupta, Zachary Little, Selvin Reyes, Luisana Calderon, Erik Fernandez, Jayanta S. Kapat, Ali Shanian




GTE-14: BLI PROPULSOR DESIGN

Experimental Evaluation of an Embedded Boundary Layer Ingesting Propulsor for Highly Efficient Subsonic

CruiSe ATTCIATt (ALAA 20L17-5041) ....c.ooiiereieuiirieieieitietete sttt sttt bbbt h et e bbb £ s e e b b st e e e e b e b b eh e e b bbbt bbb bbb bbbt 1826
David J. Arend, John D. Wolter, Stefanie M. Hirt, Andrew Provenza, John A. Gazzaniga, William T. Cousins, Larry W. Hardin, Om
Sharma

Design of a Distortion-Tolerant Fan for a Boundary-Layer Ingesting Embedded Engine Application (AIAA 2017-

BOA2) ...tttk h R E e E £ E e HEeh SR E b b E e h L h R b E £ bR h LR E bR R h kbbbt bee ettt 1860
William T. Cousins, Dmytro Voytovych, Gregory Tillman, Eric Gray

Development of a Flow Field for Testing a Boundary-Layer-Ingesting Propulsor (AIAA 2017-5043) ........ccocoieieinnnnnenenesneienns 1871

Stefanie M. Hirt, David J. Arend, John D. Wolter, Aaron M. Johnson

HR-01: INTERNAL BALLISTICS AND MODELING |

Beltramian Solution for Cyclonically Driven Hybrid Rocket Engines (AIAA 2017-4638) ........cccccrvrurrieeierinnsesneeeesesssesssseneseseseesenes 1891
Timothy Marquardt, Joseph Majdalani
Comprehensive Modeling of Hybrid Rocket Internal Ballistics (AIAA 2017-4639)........ccccovriiiiiiiiieirn e 1905

Yen-Sen Chen

Numerical and Experimental Investigation of Nozzle Thermochemical Erosion in Hybrid Rockets (AIAA 2017-
AB40) ...t bk h R E £ LS Eeh SR E b E e h e h R b b £ e R E e h LR E bbb R h kbR et h bbbt 1914
Daniele Bianchi, Landon T. Kamps, Francesco Nasuti, Harunori Nagata

Explicit Analytical Equations for Single Port Hybrid Rocket Combustion Chamber Sizing (AIAA 2017-4641).........ccccoovvvrnnnnnne 1933
Francesco Barato, Enrico Paccagnella, Daniele Pavarin

HR-02: COMBUSTION STABILITY, MOTOR PERFORMANCE, AND RELATED ISSUES |

Comparison of Robust Design Approaches for Hybrid Rocket Engines (ATAA 2017-4642)........ccccccouiivreeeieienissesenssessesseeeenees 1959
Lorenzo Casalino, Filippo Masseni, Dario Pastrone

Small-scale Gaseous Oxygen Hybrd Rocket Testing for Regression Rate and Combustion Efficiency Studies

(ALAA 20L7-4B43) ...ttt 1972
Flora S. Mechentel, A.M. Coates, Brian J. Cantwell

Combustion Characteristics of Adding Micro-sized Aluminum Powder to WAX-based Hybrid Rocket Fuel by

Using AXial and SWIrl FIOW (ATAA 2017-4B44).......c...cceeieriririsieeeiesesteesesesssassesesesessssssesesesassssssesasesessssssesasesessssssasesesessssssesesesssssesesenes 1987
Yuuki Komori, Kenichi Takahashi, Ichiro Nakagawa

An Analytical Model to Predict Longitudinal Acoustic Modes Frequency of Hybrid Rockets Combustion Chamber

(ALAA 20L7-4B45) ...ttt 1998
Carmine Carmicino, Dario Pastrone

HR-03: INTERNAL BALLISTICS AND MODELING II

Characterization and Detailed Analysis of Regression Behavior for HTPB Solid Fuels Containing High Aluminum
L0AAINGS (ATAA 20L7-4735) ....eeueueiiieeeeteeesesestesesesestssssesesesasessssesesesassssssesesesessssssesesesessssssesesesessssssesesesessssssesesesesssssasesesssesssesesesessssseseses 2013
Timothy P. Kibbey, Andrew Cortopassi, J Eric Boyer

Investigation of Graphite Nozzle-Throat-Erosion in a Laboratory-Scale Hybrid Rocket Using GOX and HDPE

(ALAA 20L7-4736) ...eeeeeeeeerreeieereee e8RS s s 2025
Landon T. Kamps, Shota Hirai, Yassine Ahmimache, Raymond Guan, Harunori Nagata
Simulations of Paraffin-Based Hybrid Rocket Motors and Comparison with Experiments (AIAA 2017-4737) .....ccccceoeviennincienns 2039

Giuseppe Leccese, Daniele Bianchi, Francesco Nasuti, Keith J. Stober, Pavan Narsai, Brian J. Cantwell

HR-05: DEVELOPMENT AND EVALUATION OF NOVEL O/F FORMULATIONS AND COMBINATIONS |

Study on Wax Fuel for Hybrid ROCKES (ALAA 2017-4827) .....cviiieieieiiriesieieiet ettt bbbt bbbt 2055
Taira Ishigaki, Ichiro Nakagawa

Liquid Layer Combustion Visualization of Paraffin-based Hybrid Rocket Fuels (AIAA 2017-4828) .........cccoovevriceieinnnrinncnees 2062
Anna Petrarolo, Mario Kobald, Stefan Schlechtriem

Development and Testing of a Long Burning Time Lab-scale Paraffin-based Hybrid Rocket Motor (AIAA 2017-

Marco Santi, Enrico Paccagnella, Alessandro Ruffin, Francesco Barato, Daniele Pavarin, Gianluigi Misté,
Nicolas Bellomo

iovanni Venturelli,

A Critical Analysis of Paraffin-based Fuel Formulations for Hybrid Rocket Propulsion (AIAA 2017-4830) .....cccccoveeivrererereenenns 2093
Christian Paravan, Luciano Galfetti, Filippo Maggi
Development and Testing of SP7 Fuel for Mars Ascent Vehicle Application (ATAA 2017-4831) .......ccccccoemnnnnnicieiensneecnes 2110

Brian J. Evans, Arif M. Karabeyoglu



HR-06: CURRENT HYBRID ROCKET PROGRAMS — OBJECTIVES AND UPDATES

Technology Development Plan and Preliminary Results for a Low Temperature Hybrid Mars Ascent Vehicle
CONCEPT (ALAA 2017-4900)......0.0ceeueeereriireereteseserteestet ettt seeteses e se e ebes st e se e b s ehes e se e 2 EebeEes e £ 8 eEeb e b e s ea e aE e e e b eheh e e e e e b b e b eR e e b b e b bt bbb b b e 2123
Ashley C. Karp, Barry Nakazono, Robert Shotwell, Joel Benito, David Vaughan, George T. Story

VOLUME 4
Flight Testing of a University Based H,O,/HDPE Hybrid Sounding Rocket at KAIST (AIAA 2017-4901).......ccccovvvrvverinrernrrreernnns 2132
Jeongmoo Huh, Youngil Kim, Yongtae Yun, Byeonguk Ahn, Sejin Kwon, Jaewan Lee, Hosung Yoon
Sounding Rocket "HEROS" - A Low-Cost Hybrid Rocket Technology Demonstrator (AIAA 2017-4902).........ccccverieniiirinireieens 2140

Mario Kobald, Ulrich Fischer, Konstantin Tomilin, Anna Petrarolo, Paula Kysela, Christian Schmierer, Andreas Pahler, Jonas
Gauger, Jonas Breitinger, Ferdinand Hertel, Benjamin Hochheimer

HR-07: COMBUSTION STABILITY, MOTOR PERFORMANCE, AND RELATED ISSUES 11

Acceleration Effects on Acoustic Instability of Hybrid Rocket Engine (ATAA 2017-4903) .......covviiiiiuricieminnniecicereee s 2166
David R. Greatrix
Equivalence Ratio Variation and Pressure Oscillations in the Hybrid Rocket Combustion (AIAA 2017-4904) ........ccccceeevnvinnunnns 2178

Dongeun Lee, Youngjoo Moon, Changjin Lee

Parametric Analysis of Combustion Instability in Axial- Injected Hybrid Rocket Motors using Computational

Fluid DYNAMICS (ATAA 2017-4905)........cueueuiririeteieteientetsietete st b te et st beses et st s bt e b e se s £ e b et ebeRe e s s o e b ebebeR S 1E e b e b e b e b e Rt e e e b ebebeRe st b e b eb e b e e et sbebenan 2191
Goutham Karthikeyan, Toru Shimada

Performances of a Multi-Pulsed Hybrid Rocket Engine Operating with Highly Concentrated Hydrogen Peroxide

(ALAA 20L7-4906) ......cueeeeeieuesiesesteteseseaesestesesese st assbeseteseseaeseebeseseseseesebeses e e seebebebeR e nE e e b ebebes e e e b e b e b e s ea s aEebebebeE £ e e e e b b e b e R e et e b e b e b e b e sttt et et et e e e e 2210
Jerome Anthoine, Jean-Yves Lestrade, Jerome Messineo, Santiago Casu

HR-08: HYBRID ROCKET ADVANCED MANUFACTURING TECHNIQUES, CONTEMPORARY
MATERIALS, AND MODERN APPLICATIONS

N20-Cooled Aerospike for a Hybrid Rocket Motor: Nitrous Oxide Characterization and Additive Manufacturing

(ATAA 20L7-8979) ...ttt ettt ettt bbb e b e 2t s a8 E e b e b e b £ e £ e e a2 a8 e b e b e b £ e b £ 52 s L8 S8 e b e b e b eb S e b £ S eA e R e b e b e b e bbbt e A SR E e b b e bkttt e s sttt 2222
Giacomo Ercole, Erik Garofalo, Patrick Lemieux, Margherita M. Maglie, Dario Pastrone

Using Equivalent Burn Time to Improve Regression Characterization of Camui Type Hybrid Rocket Engine

(ATAA 20L7-4980) .....cocueeeiieteeirieeeeeseseeetetesseetsesesesesetetesebseasseseseseeesebesesesees s esebebebeE et e £ e s a2 s L8 e heE e b et eb e s e b e £ S eseseb e b et e b b e bt e st Ae b e b e b et et et et s ees e st bebebta 2239
Tor Viscor, Harunori Nagata

Development Testing of Hybrid Rocket Motors Using Classical Fuels for Interplanetary CubeSats (AIAA 2017-

AOBLY .ttt e bbb £ £ b b E e £ £ £ e b e R e e R £ £ e A SR e R e RS E £ e b b SR LR S £ AR b e heE e R e £ b b e b e R e LA £ A e b e b e R eR £ £ A e b b e R e RS e £ e b b e b b e Rt et b b e b e R e e s bbb nenea 2244
Elizabeth T. Jens, Ashley C. Karp, Stefania Contadin, Antonietta Conte, Barry Nakazono, David Vaughan

Plume Contamination Measurements of an Additively-Printed GOX/ABS Hybrid Thruster (AIAA 2017-4982) ........ccccccevvvrvruenne. 2260
Stephen A. Whitmore, David L. Brewer

Thrust-Augmented Nozzle for a Hybrid Rocket with a Helical Fuel Port (ATAA 2017-4983) .......ccoovviriiicieiinneeicisieeeseens 2280

Stephen A. Whitmore, Joel Marshall, Mark Heiner

HR-09: DESIGN AND DEVELOPMENT OF NOVEL HYBRID ROCKET MOTOR CONCEPTS

Pyrolysis of Paraffin Using Near-infrared Diode Lasers (ALAA 2017-4984).........cccuoirrieinineieeessesisieiee sttt 2299
David Dyrda, Brian J. Cantwell

Investigation of Regression Characteristics under Relatively High-Pressure in Axial-Injection End-Burning

Hybrid Rockets (ATAA 2017-4985)........ccccoviieeiriininiseenisseeieeeens
Yuji Saito, Masaya Kimino, Ayumu Tsuji, Yushi Okut i Kentaro Soeda, Harunori Nagata

Regression Rate Model Predictions of an Axial-Injection, End-Burning Hybrid Motor (AIAA 2017-4986) .......ccccccveeivrervrvreennnns 2334
Matthew A. Hitt, Robert A. Frederick

HR-10: NOVEL HYBRID ROCKET MOTOR CONCEPTS AND PROGRAMS

Vacuum Test of a Novel Green-Propellant Thruster for Small Spacecraft (AIAA 2017-5044) .......ccooieiiinninnsieieneereeeeesseies 2348
Stephen A. Whitmore, Anthony M. Bulcher

Computational Fluid-dynamic Simulations of Hybrid Rocket Internal Flow Including Discharge Nozzle (AIAA

20L7-5045)..... ettt ettt bbb bbb bt £ b bR £ £ EeE e R SRS £ £ b b SRR S £ eE b e b e R e R £ £ £ Ao b e R e e £ A e b e b oA eR £ £ £ e b b e R e RS £ e R b e b b oA e e b b e b e R et et et nenea 2366
Giuseppe D. Di Martino, Stefano Mungiguerra, Carmine Carmicino, Raffaele Savino

Feasibility Study and Demonstration of an Underwater Lab-scale Hybrid Rocket Propulsion (AIAA 2017-5046)..........c.ccccceeenne. 2386
Seongjoo Han, Keun Hwan Moon, Soohan Ko, Jin Kon Kim, Hee Jang Moon, Young jun You, Min Chan Kwon

Arc-lIgnition of a 80% Hydrogen Peroxide/ABS Hybrid Rocket System (AILAA 2017-5047) .....cccoovrvireeieienirisniseeneseseesesesesessssenes 2396

Stephen A. Whitmore, Daniel P. Merkley, Joel Marshall, Marc Bulcher, Lan Lui, Mark Heiner, Britany Chamberlain, Chris
Martinez, Isaac Armstrong



Pore Size Distribution and Surface Area Characterization of a Porous Hybrid Motor Grain (AIAA 2017-5048)...........ccccovevuiune. 2422
Joseph R. Buckley, George J. Nelson

HR-11: DEVELOPMENT AND EVALUATION OF NOVEL O/F FORMULATIONS AND COMBINATIONS I

Reactive Colloidal Dispersions for High Performance Hybrid Propulsion (AITAA 2017-5049).......cccocuieiinnnieeenienseeeesseenenes 2430
Joshua D. Mathews, Jason Gabl, Timothee L. Pourpoint

Hypergolic Ignition Testing of Solid Fuel Additives with MON-3 Oxidizer (AIAA 2017-5050) ........ccceeeririresiseeerenseneeeseseseseesenes 2447
Andrew Cortopassi, J Eric Boyer

Effects of O/F Shifts on Flight Performances of Vertically Launched Hybrid Sounding Rockets (AIAA 2017-5051)..........c.co.c.... 2468

Kohei Ozawa, Toru Shimada

HSABP-01: HIGH SPEED INJECTION AND MIXING

Preliminary Investigation of Scramjet Fueling Flowfield with Hyperspectral Imaging (AIAA 2017-4646)..........ccccccovrrnccriennenn. 2496
Michael R. Rhoby, N. Sebastian Okhovat, Amy Kerst, Kevin C. Gross, Timothy Ombrello

Comparisons Between NO PLIF Imaging and CFD Simulations of Mixing Flowfields for High-Speed Fuel

INJECTONS (ALAA 20L7-4BAT) ..ottt ettt bbbttt b b st e £ b b E 1t £ bbb b e e b b h A e e bbbt R e e bbb bbb bbbt s et b e 2507
Tomasz G. Drozda, Karen F. Cabell, Austin R. Ziltz, Neal E. Hass, Jennifer A. Inman, Ross A. Burns, Brett F. Bathel, Paul M.
Danehy, Yasin M. Abul-Huda, Mirko Gamba

Study of Shock Wave/Vortex Interaction for Supersonic Mixing Enhancement (ATAA 2017-4648) .........ccoovueenininircreneenniseeens 2533
Hamideh Pourhashem, Iraj M.Kalkhoran, Peter Finch, Sunil Kumar

Numerical Investigation of Strut Parameters Effects on Performances of a Cavity-based Ramjet Combustor

(ATAA 20L7-4649) ...ttt ettt ettt £t e b b e st e 4 £ st e ke b a8 £ £ 1E e b b e b e RS A £ e £ 4 e b e b2 At £ £ b e b e b e R e A £ A A e b e b e R eR £ £ AR e b b e R e Rt E b e b b et b bbb et 2549
Yamei Wang, Xiangjun Fang

HSABP-02: HIGH SPEED INLETS

Performance Analysis of a Hypersonic Scramjet Engine with a Morphable Waverider Inlet (AIAA 2017-4651) ........ccccccevvvrvrnnen. 2564
Gabriel B. Goodwin, Jesse R. Maxwell

Numerical Study of Hypersonic Air Intake Aerodynamics Performance for High Mach Integrated Control

EXperiment “HIMICO™ (ALAA 2017-4652) ...ttt bbbttt b bbbt bbbttt 2583
Hidekazu Yoshida, Tsukasa Nagao, Akira Sato, Sho Wakabayashi, Tetsuya Sato, Atsushi Hashimoto, Takashi Aoyama, Takayuki
Kojima

Impacts of High-Speed Non-Equilibrium Reacting Flows to Scramjet Inlets (ATAA 2017-4653) ......ccccoorrreiiennniseeneneseieeens 2594
Pratibha Raghunandan, Stephen Ruffin

Design Method of Internal Waverider Inlet with Bump Compression Surface (AIAA 2017-4654) .......cccovvveeeieienessesiereneseseenees 2605

Guoping Huang, Zuo Fengyuan, Wenyou Qiao, Chen Xia
Optimization and Numerical Investigation on Curved Compression Surface with Mach Number Two-Stage Linear

DiStrDULION (ATAA 2017-4655).......0cuiteueeiiririeteieesesiststeseseesessssesesesassssssesesasessssssesesesesessssesesesesessssesesesessssssesesesessssssesesesesesssseseseesssssseseses 2616
Lin Zhang, Qianghong Chen, Yong Qiu, Minghai Li, Kunyuan Zhang

HSABP-03: PRESSURE GAIN COMBUSTION |

Experimental Study of Reactants Mixing in Model Rotating Detonation Engine Geometries (AIAA 2017-4739).......ccccovvreenene. 2627
Myles D. Bohon, Richard Bluemner, Christian O. Paschereit, Ephraim J. Gutmark

Preliminary Installed Performance of Rotating Detonation Engines Onto Waverider Configurations (AIAA 2017-

AT40) ..ottt AR b b A £ £ £ £ e AR E ek S e b £ £ £t AR EeE e b A £ £ £ S LA SR LR e b e A e b £ e RS L AL e Ao R SR e b bR £ S LA LR b b e bbbttt bbbk b et s nnas 2640
Andrew R. Mizener, Frank K. Lu, Patrick E. Rodi

Plasma-assisted Rotating Detonation Combustor Operation (ALAA 2017-4742) ...t 2662
Yonry Zhu, Vijay Anand, Justas Jodele, Ethan Knight, Ephraim J. Gutmark, David Burnette

HSABP-04: NUMERICAL ANALYSIS OF SUPERSONIC FLOWPATHS |

A Modified van Driest Method for Compressible and Supersonic Channel Flows and Pipe Flows (AIAA 2017-
ATAB) oo RS R E e R R E AR 2678
Christian Messe

New Results from Improved Pressure and Progress Variable Modeling of Turbulent Supersonic Combustion

LN T N 2 2 TN 2689
Foluso Ladeinde, Zhipeng Lou
Comparison of Flamelet and Transported Species-Based Modeling of Scramjet Combustor (AIAA 2017-4745)........ccccevviennes 2716

Wenhai Li, Zhipeng Lou, Foluso Ladeinde



HSABP-05: EXPERIMENTAL TESTING OF SUPERSONIC FLOWPATHS

Experimental Investigation of Solid and Fluidic Obstacle Interactions with Premixed Laminar Flames (AIAA

20L7-8832)...eteeeeeeieieieie ettt ettt bbbt £t R R h b b £ £ AR E bbb £ £ £ LR AR bbb £ R £ R bbb R £ SRR R bbb £t bR bbbt n s 2727
Dylan J. Tarrant, Jessica Chambers, Kareem Ahmed

Experiments on Shock-Boundary Layer Interaction and Cooling Efficiency in a Transpiration Cooled Model

SCrAMJET (ATAA 20L7-4833) ....ecueuiiieeteieteierieiet ettt ettt ettt s s et b b b s e s £ e e bbb s £ £ b4 e b e b e s ea e A e e b e b e heh £ R b A e b b heh e b bbb e s e bbb e b bt s st et s 2741
Friedolin T. Strauss, Jan Witte, Matthias Weisswange, Chiara Manfletti, Stefan Schlechtriem
Turbulent Air Jet Investigation using Focused Laser Differential Interferometry (AIAA 2017-4834) ......ccccevevrvreerveeierinsinieeienns 2759

Andrew Ceruzzi, Christopher P. Cadou

HSABP-06: PRESSURE GAIN COMBUSTION II

Turbulence Induced Deflagration-to-Detonation Transition (ALAA 2017-4907) ..ot 2774
Jessica Chambers, Kareem Ahmed

Detonation Wave Propagation in Cross-Flow of Discretely Spaced Reactant Jets (AIAA 2017-4908) .......c.coovueeeerinnineenenesnennenes 2778
Jason R. Burr, Kenneth Yu

Advances on the Stabilization of Standing Continuous Detonation for Pressure Gain Propulsion (AIAA 2017-4909) .................. 2786

Jonathan Sosa, Matthew Hoban, Kareem Ahmed

HSABP-07: NUMERICAL ANALYSIS OF SUPERSONIC FLOWPATHS 11

Diagnostic Investigation of Reacting Flow Characteristics of a Cavity Based Scramjet with Multiple Bumps (AIAA

20L74987) ...ttt ettt ettt bttt bt bt e £k R e R £ AR AR E SRR SR e RS £ £ R R e R R e £ £ S e R e Rt At A £ A A e R e ReR £ £ £ e R R e R e RS e Rk ek E e Rt e bt et e R e e st et eteneren 2796
Vishnu Natarajan, S. Manikandan, M. Jegannath, K. Thangavel, Padmanabhan Sathyan, V. R. Sanal Kumar, Mohammed N.
Nejaamtheen, Pavithra Murugesh

Scramjet Design and Analysis for Experimental Investigation on Supersonic Combustion with Energy Addition

(AIAA 2017-4988)
Felipe Jean da Costa, Tiago C. Rolim, Antonio C. de Oliveira, Paulo G. Toro

VOLUME 5

A Refined Formulation for One-Dimensional Modeling of Compressible and Supersonic Reacting Flows (AIAA
20L7-4989).....c.etitiiii bR E bR bbb bbb 2847
Christian Messe

INPSI-01: PROPULSION AERODYNAMICS WORKSHOP-NOZZLE SESSION |

Single and Dual Flow Nozzle Simulations using Tenasi (ALAA 2017-4656) ......c.ccceeeierirureeeemeresisseseeessssssessesssssssssssesssssssssseeens 2859
Kidambi Sreenivas, Robert S. Webster, Ethan A. Hereth

BCFD Analysis for the 3" AIAA Propulsion Aerodynamics Workshop: Nozzle Results (AIAA 2017-4657) .........ccocovevveenrvenrennes 2867
Chad M. Winkler

Propulsion Aerodynamics Workshop 111 Nozzle Results (ALAA 2017-4658) .........cccieririririeieiiirinieieieiene st 2887
Neal D. Domel

Propulsion Aerodynamic Workshop 111, Performance Analyses of A Dual Separate Flow Reference Nozzle, Dual

Confluent Flow Reference Nozzle, and Two Single Flow Convergent Nozzles (AIAA 2017-4659)........cccveiiinnneeenininnsiceeeenes 2901

Monica D. Christiansen, Russel L. Thornock

INPSI-03: PROPULSION AERODYNAMICS WORKSHOP — S-DUCT SESSION |

IFCPT S-Duct Grid-Adapted FUN3D Computations for the Third Propulsion Aerodynamics Workshop (AIAA
20L7-4835).....ceeiieitie bbb bbb 2923
Zach Davis, Michael A. Park

BCFD Predictions of Steady-State and Dynamic Distortion for the 3rd AIAA Propulsion and Aerodynamics

WWOTKSNOP (ALAA 2017-4836)......cueutuireeieeeitteieieteteteie ettt ettt b b b s £ bbb b e e e b e b 2Rt s e E e R bR e R e £ e E e bbbt £ bbb bt ee b bt et bebn 2938
Deric A. Babcock, Mortaza Mani
Numerical Simulation of an Aircraft Engine Intake S-Duct Diffuser (ATAA 2017-4837)......ccccoimiiiicinnnecceieees s 2959

Jeyatharsan Selvanayagam, Cristhian Aliaga, John Stokes, Balasubramanyam Sasanapuri

INPSI-04: PROPULSION AERODYNAMICS WORKSHOP — S-DUCT SESSION 11

Analysis of Geometric Features and Mesh Parameters on the 3™ PAW S-duct Case (AIAA 2017-4910)........cco.covvvrmvrrrreesreennrenn. 2979
Leandro S. Moura Lima, Antonio Batista de Jesus, Rudolf Huebner
Propulsion Aerodynamics Workshop 111 Post-Study of Probe Tip Modeling (ATAA 2017-4911) ....cccoveeeieiininiseeeneresiseseeeeenens 3006

Neal D. Domel



Summary of the 3" Propulsion Aerodynamics Workshop: S-duct Results (AIAA 2017-4912) .......cc.ooevervoerrerenrressiesessesssessseensnes
Chad M. Winkler, Zach Davis

INPSI-05: INLETS AND NOZZLES |

Application of Response Surface Methodology to Optimize Aerodynamic Performance of NACA Inlet (AIAA

20L17499L) ...ttt ettt ettt bttt £ £k R e Rt £ AR e AR £ £ SRR SRR e £ eE R R e R oA et E S e R e R et R £ A A e R e ReR £ £ £ R R e R e RS e R ke R R et eb et et e R e e st et teneren
Umut C. Kucuk

Development and Turbulence of a Twin-Vortex Type of Distortion for Turbofan Inlet Applications (AIAA 2017-

B992) ... eeeeeeeeee e oot
Tamara Guimaraes Bucalo, Dustin J. Frohnapfel, K. Todd Lowe, Walter F. O'Brien

INPSI-06: INLETS AND NOZZLES 11

Experimental Investigation of Shock Boundary Layer Interactions in Axisymmetric Isolator Geometries (AIAA

20L7-5052) ... eteertieteteteteteeetreet ettt te b et ettt es s bt e bt £ b £ St R e R e b ek b e b £ £ £ LA SRR eE ek eE £ £ £ S eR SR e R e b E b £ e R R LA LA e Ao R b e b bR £ S e AR R b e b A bt et bbbkt et benenas
Morgan Funderburk, Venkateswaran Narayanaswamy

Novel Outer Surface Geometry for an Inertial Particle Separator (AIAA 2017-5053) ..ot
Brian J. Connolly, Eric Loth, Crawford F. Smith

Subscale Exhaust System Performance Tests using Manifold Mapping (ATAA 2017-5054) ........ccoeeeieimninneeieresesisesesesssesseseenens
Dean F. Long, T. McDonald

Performance Assessment of a Boundary Layer Ingesting Distributed Propulsion System at Off-Design (AIAA

T SRR
Chana Goldberg, Devaiah Nalianda, Pericles Pilidis, P. Laskaridis

INPSI-07: INLETS AND NOZZLES 111

Simulation of a Low-Bypass Turbofan Engine with an Ejector Nozzle using NPSS (AIAA 2017-5056) ........ccccccrireruririrenenenisisieienens
Hatim Soeb Rangwala, Donald Wilson

Convergent Nozzle Gross Thrust Coefficient and Discharge Coefficient Calculation with Boundary Layer

INGESTION (ALAA 2017-5057) ...uiuiieieetetetire ettt sttt et sttt se ettt seebebe s ea e s e e e e b e b eb e s e e £ b b e b e b e e £ e o e b e b e R e A e e AE e b e b e b e R e e e e b e b e b e b et e e bt ebebe st s re st ebenenen
Mingxuan Shi, Manish Pokhrel, Jonathan C. Gladin, Elena Garcia, Dimitri N. Mavris

Computational Evaluation of the Effects of Swirl on Rocket Nozzle Dynamics (AIAA 2017-5058)........cccceiirirmnneenininnesieeeennens
Brian A. Maicke
Experimental Study of Heat Transfer Characteristics in a Curved Path with Multi-hole Impingement (AIAA 2017-

5080 ..tttk h bR E b bR R £ R R AR £ SRR R R £ AR EeE R £ £ R R E R R £ R b SRR A £ S £ R R R eR SRRk R LR E R bbb Rt E R b bRttt rehe e
Yang Xu, Hui-ren Zhu, Wei-jiang Xu

LP-01: PROPELLANT STORAGE AND MANAGEMENT I

A CFD Prediction of Microgravity Self-Pressurization and Pressure Control and Validation against the Tank

Pressure Control EXperiment (ALAA 2017-4660) ...........c.ceieiiiririreeeiesesisseseseessssssssesesesessssssesessssssssesesesessssssesesessssssssesesesssssssesesesessssess
Olga V. Kartuzova, Mohammad Kassemi

Liquid-gas Phase Separation Technologies for Ballistic Flight Phases (ATAA 2017-4661).........ccccviiiieinnnnieciceeeesscens
Philipp Behruzi, Joerg Klatte

Modeling K-Site LH2 Tank Chilldown and no Vent Fill in Normal Gravity (ATAA 2017-4662) .........ccccoeiinririeieeniersiseieeseseeieias
Olga V. Kartuzova, Mohammad Kassemi

Fast Boundary Integral Method for Slosh and Microgravity Fluid Dynamics (ALAA 2017-4664).........ccccvvreeeieienessereienesessneesenns
Robert E. Manning, lan Ballinger, Mack Dowdy

LP-02: COMBUSTION DYNAMICS AND IGNITION

Development of Augmented Spark Impinging Igniter System for Methane Engines (AIAA 2017-4665).........ccccceoerrrneieneresenenenns
William M. Marshall, Robin J. Oshorne, Sandra E. Greene

Coil-On-Plug Ignition for Oxygen/Methane Liquid Rocket Engines in Thermal-Vacuum Environments (AIAA

20L74B66).......cueuerieiieeteuesiereetetesesesesestetesese et beseee ettt eteseses e e s R e R R e A e £ SRR e R eR e £ £ R R e R oA et £ S e R e R e e A £ AR e R e ReR £ £ £ R e R e R e RSt Rk ek E e Rttt et e ke R e ettt teneren
John)C. Melcher, Matthew J. Atwell, Robert L. Morehead, Eric A. Hurlbert, Luz I. Bugarin, Mariana Chaidez

Characterization of the Cyclonic Flowfield in a Swirl Driven Combustion Chamber (ATAA 2017-4667) ........ccouvveririnnnccrinenens
Gaurav Sharma, Joseph Majdalani

Characterization of a Pressure-Fed Liquid Oxygen/Liquid Methane Reaction Control System Under Simulated

Altitude and Thermal Vacuum Conditions (ALAA 2017-4668)...........ccuueuriririiiiieieeriisisieieee sttt seerenes
Matthew J. Atwell, Eric A. Hurlbert, John C. Melcher, Robert L. Morehead



LP-03: LIQUID ROCKET ENGINES | — TESTING AND DEVELOPMENT

Development and Hot-fire Testing of Additively Manufactured Copper Combustion Chambers for Liquid Rocket

Engine APPlCatioNS (ALAA 2017-4670) .......ccoeueueuiirieirietetestisiseeseseste s ss et es sttt es st s s s ek e s et s s e e b ebesee e ae e e b e b b et e e b b e b e bt b b ebeb et n b b s s 3353
Paul R. Gradl, Chris Protz, Sandra E. Greene, David Ellis, Brad Lerch, lvan Locci

Development Status of Electrical Valve Control System for LE-9 Engine (AIAA 2017-4671).....ccccveeeieieneriereeenssesseessesesessseesenes 3380
Hideo Sunakawa, Teiu Kobayashi, Koichi Okita, Nobuhiko Kumada, Hiroyuki Aihara, Wataru Sakai, Sadahiro Maeda, Tadaoki
Onga

LP-04: GREEN PROPULSION I - ADN/HAN BASED PROPULSION

The RHEFORM Project - Developments for ADN-Based Liquid Monopropellant Thrusters (AIAA 2017-4672) .......ccccccvveeenne 3386
Marius Wilhelm, Michele Negri, Christian Hendrich, Niklas Wingborg, Linus Gediminas, Leif Adeld, Corentin Maleix, Pierre
Chabernaud, Rachid Brahmi, Romain Beauchet, Yann X. Batonneau, Charles Kappenstein, Robert-Jan Koopmans, Sebastian
Schuh, Tobias Bartok, Carsten A. Scharlemann, Kjell Anflo, Mathias Persson, Wilhelm Dingertz, Ulrich Gotzig, Martin
Schwentenwein

On-Orbit Operation and Performance of Ammonium Dinitramide (ADN) Based High Performance Green

Propulsion (HPGP) Systems (ATAA 2017-4B73) .....ccurriiteeitieieieirisinittieeie ettt es bbbttt bbb bbbttt erene 3398
Peter Friedhoff, Alisa Hawkins, John Carrico, Jonathan Dyer, Kjell Anflo

LP-05: SMALL SATELLITE/SPACECRAFT PROPULSION |

Performance of the New Horizons Propulsion System through the Pluto Encounter (AIAA 2017-4746) ......cccccouvveninnnsccniennens 3411
Stewart S. Bushman

Design, Manufacturing and Testing of the Cold Gas Propulsion System for CNES' Microscope Spacecraft :

LeSSONS LEANNT (ALAA 20174747 ..ottt bbbttt b bRt b e bbb s e b bbb et bbb bbbt bbb 3421
Thomas Lienart, Enrico Bertuccio, Patrick Bravais

Vehicle-Level Oxygen/Methane Propulsion System Hotfire Demonstration at Thermal Vacuum Conditions (AIAA

2OLT-ATA8B).. ettt ettt s bbb AR h b b £ £ £ AR Eeh b b £ £ £ LR R R bbb £ £ £ AR R R b bR £ SRR R bbbt b bbb bt n s 3435
Robert L. Morehead, John C. Melcher, Matthew J. Atwell, Eric A. Hurlbert, Rudy Werlink, Pooja S. Desai

LP-06: LIQUID ROCKET ENGINES I - DESIGN AND DEVELOPMENT

LOX/H, Expander Engine Designs Capable of Off-design High Thrust and High Mixture Ratio (AIAA 2017-4749) .........c.cce..... 3466
Raymond F. Walsh

PROMETHEUS, A Low Cost LOX/CH4 Engine Prototype (ATAA 2017-4750).......ccccoirrrieiirineeieeienesesisieee st sees 3498
Alessandra lannetti, Nathalie Girard, Nicolas Ravier, Emmanuel Edeline, David Tchou-Kien, Christophe Bonhomme

JANNAF Test and Evaluation Guideline for Liquid Rocket Engines: Status and Application (AIAA 2017-4751)......ccccccovvvevnnne 3514

Douglas Parkinson, Wayne M. VanLerberghe, Shamim A. Rahman

L75 LOx Ethanol Engine: Current Status of Thrust Chamber and Turbo Pump Cooperative Development (AIAA

20L7-AT52) ..ottt ettt bbbk b £ bR E R SRR R £ £ SR h SRR £ AR R E R R £ £ R R £ AR E SRR R eR £ S ARk R LR £ £ R b bR Rt E R b bRt r e 3526
Lysan Pfuetzenreuter, Holger Burkhardt, Claus Lippert, Bernd Wagner, Daniel Soares de Almeida, Cristiane Maria de Moraes
Pagliuco, Leonardo Bartholomeu do Nascimento, Bernardo Reis Dreyer de Souza, Ekaterina Zink, Tiago Barbosa de Aratjo, Jan
Alting, Axel Preuss, Giinter Langel

Parametric Study of the Bidirectional VVortex through Outlet Variation (AIAA 2017-4753).......cccccouiirreeeieiniinesessenssesensssseaenenes 3539
Gerardo Talamantes, Brian A. Maicke

VOLUME 6

LP-07: GREEN PROPULSION Il - ADN/HAN BASED PROPULSION

Development and Activity Assessment of New Catalytic Materials for Decomposition of ADN-based

MONOPTOPEHANTS (ALAA 20174754 ..ottt b et b bbb £ bbb e bbb e £ bbb bbb bbbt bbbt b bbb s 3550
Corentin Maleix, Pierre Chabernaud, Maxime Artault, Rachid Brahmi, Romain Beauchet, Yann X. Batonneau, Charles
Kappenstein, Quentin Rivet

Decomposition of a Double Salt lonic Liquid Monopropellant in a Microtube for Multi-Mode Micropropulsion

APPICALIONS (ATAA 20L7-4755) ..ottt ettt b et h bbb bbb bbbttt b bbbt 3560
Steven P. Berg, Joshua Rovey
Characterization of a Novel lonic Liquid Monopropellant for Multi-Mode Propulsion (AIAA 2017-4756).........ccccccovrnnccriennen. 3574

Alex J. Mundahl, Steven P. Berg, Joshua Rovey, Ming Huang, Klaus Woelk, Durgesh Wagle, Gary Baker

Performance Evaluation of a Hydroxylammonium-Nitrate-Based Monopropellant Thruster with Discharge

P1aSMa SYSTEM (ALAA 20174757 ..ottt ettt b b e bbb 8 e b b s e e e e e bbb b e bbbt b et bbbt b bbbt 3594
Asato Wada, Hiroki Watanabe, Haruki Takegahara



LP-08: PROPELLANT FEED AND FLUID MANAGEMENT I

Numerical Modeling of an Integrated Vehicle Fluids System Loop for Pressurizing a Cryogenic Tank (AIAA 2017-

AT759) ottt E SRR S R R SRR R AR 3604
Andre LeClair, Ali Hedayat, Alok K. Majumdar

Experimental and Numerical Investigation on Pressure Change in Cryogenic Sloshing with a Ring Baffle (AIAA

20L7-A780).....e ettt sttt bbb e E £ E b bR e R R h R E SR h R £R £ £ R R E R R £ R £ SR e R RS RS E SRR R SRR R R R £ R b bRt Rt bRttt b e 3620
Akifumi Ohashi, Yutaro Furuichi, Daichi Haba, Yasunori Sakuma, Seiji Uzawa, Takehiro Himeno, Toshinori Watanabe, Yutaka
Umemura

Liquid Nitrogen Chill-down Process Prediction by Direct Interface Tracking Approach (AIAA 2017-4761)......ccccccovvevenenennnnnnns 3636

Yutaka Umemura, Takehiro Himeno, Osamu Kawanami, Wataru Sarae, Kiyoshi Kinefuchi, Hiroaki Kobayashi, Osamu Fukasawa
Basic Research for Liquid Acquisition Device and Reactor in Thrust System Utilizing Hydrogen Production by

Aluminum and Water ReACLION (ALAA 20L7-4762) .....oueueeirireeieieieerieieteie ettt sttt a st s bbb e et b s b e b b et st bt eb e bt st e b et e e e e neebabas 3648
Ryoji Imai, Sho Goto, Takuya Imamura, Masayuki Saito, Masatoshi Sugioka, Kazuyuki Higashino
Activation Time Analysis in a Propulsion SyStem (ALAA 2017-4763).......ccccriirueiiriiiirieetesisesseieee st seenenes 3661

Jeffrey D. Moore

LP-09: INJECTORS |

Phase Separation Analysis in Supercritical Injection Using Large-Eddy-Simulation and Vapor-liquid-equilibrium

(ALAA 2017-4764) ..o
Daniel T. Banuti, Peter C. Ma, M

Simulation of LOX/GH2 Single Coaxial Injector at High Pressure Conditions (AIAA 2017-4765).........ccccccceiinnninicnesnnenneens 3687
Stefan Fechter, Sebastian Karl, Volker Hannemann, Klaus Hannemann

Wall Heat Flux Mapping of Liquid Rocket Thrust Chamber with Dual Impinging GH2/GO2 Jets (AIAA 2017-

AT66) ...ttt b b h e h e h R E e E £ h £ E kSR b E e E e h L h R b b £ e LA E e h LR bbb R h kbR et bbbttt 3703
Vigneshwaran Sankar, A. Aravind, D. Giridharan, Pavithra Murugesh, V. R. Sanal Kumar

LP-12: STUDENT ROCKET DESIGN AND LAUNCH

UAH Student Launch Rocket Project: Roll Control of a Sounding Rocket Through Aerodynamic Surfaces (AIAA

20L7-8840).....0ceeeeeetieteiet ettt h bR h b h e E £ h e h e E R b E A h LR b bR E R h kbRt bbbttt 3731
Vivian Braswell, Hayden Arcenaux, Holly Strutzenberg, Robert Taylor, David M. Lineberry
Production and Manufacture of Low-Cost Liquid Rocket Engines for Sounding Rockets (AIAA 2017-4841) ........ccccoovecervennene. 3743

Carlos Ojeda, Kenton T. Prescott, Tekilanand Persaud
Student Design of Altitude Controlled High Powered Rocket and Deployable Autonomous Multirotor (AIAA 2017-

ABA2) ... bbb E b £ R R AR E R SRR R £ AR h e h R £ AR R h R R £ R E R R AR E SR h R SRRk R LR E R b bR R E R b bRttt b n e 3755
Ben C. Stringer, Justin T. Johnson, Wil T. Johnson, Evan W. Schurr, Kevin R. Compton

LP-13: PROPELLANT STORAGE AND MANAGEMENT I

Development of 10 inch Diameter Titanium Rolling Metal Diaphragm Tank for Green Propellant (AIAA 2017-
BOTL5) .. bbb R E bbb bbb 3775
Harry A. Conomos, Christopher G. Alongi, Jeffrey Moore, Jackie Yager, Richard Goddard, Todd Salzler, James Fetes, Keith Burch

Pressurization of a Flightweight, Liquid Hydrogen Tank: Evaporation & Condensation at the Liquid/Vapor

INTEITACE (ATAA 20L7-89L6) .....cuiiiieeteteiiireeiet ettt sttt ettt et b b s ea e £ bbb e £ bbb b £ e b e b b e h A e s A e e bbbt R e e bbb bbb bbbt ne bt nene 3785
Mark Stewart
Large Scale Production of Densified Hydrogen to the Triple Point and Below (AIAA 2017-4917)......cccccuvivreeeieinnessesereneseneenees 3798

William Notardonato, Adam Swanger, Wesley L. Johnson, Thomas Tomsik

LP-14: COMBUSTION DYNAMICS AND HEAT TRANSFER

Reduced-Order Modeling of Model Rocket Combustors (ALAA 2017-4918) ..ot st 3806
Jiayang Xu, Karthik Duraisamy
Film Cooling Performance Analysis of a Full-scale Liquid Rocket Engine Combustion Chamber based on a

Coupled Combustion and Heat Transfer Simulation (ALAA 2017-4919) ......cccoiriiiniirieieeteresesie ettt 3823
Yu Daimon, Hideyo Negishi, Hideto Kawashima

Fluid Film Distribution Investigation for Liquid Film Cooling Application (AIAA 2017-4920) ..........ccceoeinrnrieeenienseeeeesseeienes 3832
Ryan Good, Billy Nollet

Combustion Efficiency Analysis on a LOx-Ethanol Gas Generator at Low Mixture Ratios (AIAA 2017-4921)......ccccccvvvceannnns 3838

Leonardo Bartholomeu do Nascimento, Levi Maia Aradjo, Bernardo Reis Dreyer de Souza, lago Dalmaso Brasil Dias, Cristiane
Maria de Moraes Pagliuco, Daniel Soares de Almeida



LP-15: GREEN PROPULSION Il - HYDROGEN PEROXIDE BASED PROPULSION

Experimental Evaluation of a Catalyst Bed Based on Mn,O,/Al,O; Catalyst for Decomposition of 98% Hydrogen

PEroXide (ALAA 2017-4923).....c.eieieeeeieiieiieete ettt ettt b ettt e b st h £ s e e bbb R £ £ b b e E s £ 8 E e b b s £ e e e e E b b eh A e e R bR R e R bbbt e bt b bt 3855
Pawel Surmacz, Grzegorz P. Rarata, Kamil M. Sobczak, Bartosz Bartkowiak, Adam Okninski, Piotr Wolanski, Ferran Valencia Bel

Design Optimization of Green Monopropellant Thruster Catalyst Beds Using Catalytic Decomposition Modeling

(ATAA 20L7-4924) ...ttt b b2t 8 s b b e b e b £ £ 1212t 8 b bbb e b £ £ £ A8 h b e bbb £ £t R R E bbb £ £ AR E bbb bttt R bbbt 3867
Sangwoo Jung, Sukmin Choi, Sejin Kwon
Hydrogen Peroxide Based Reaction Control System (ALAA 2017-4925) ........ccceiiiiiiiirieeienisisiseeeseesessssesesesessssssssesesssessssssssesssssssseseses 3877

Axel Kolsgaard, Jan-Erik Ronningen, Lars Krogstie, Lennart Solli

Test Campaign of a Green Liquid Bi-propellant Rocket Engine Using Catalytically Decomposed 98% Hydrogen

Peroxide as OXIidiZEr (ATAA 2017-4926) .......cccuvueeeiieririsiseeteeieestssetesesesessssesesesesessssesesesesessssesesesessssssesesesessssasasesesessssssesesessssssesesesssssesens 3886
Kamil M. Sobczak, Pawel Surmacz, Bartosz Bartkowiak, Adam Okninski, Grzegorz P. Rarata, Piotr Wolanski, Dominik Kublik,
Ferran Valencia Bel

LP-16: TURBOMACHINERY FOR LIQUID PROPULSION

Development Status of LE-9 Engine Turbopumps (AIAA 2017-4927)
Nobuyuki Azuma, Yohei Ogawa, Kenji Aoki, Teiu Kobayashi, Koichi Okita, Tsutomu Mizuno, Kazuki Niiyama, Noriyuki

Study of Rocket Engine Pump Cavitation Compliance Values (AIAA 2017-4928)
Anthony Costanzo, David L. Ransom

Biofuel Turbopump Development Strategy: L75 Liquid Oxygen and Ethanol Engine Case (AIAA 2017-4929) .........ccccoeveverrennnnns 3913
Ekaterina Zink, Daniel Bourdon, Daniel Soares de Almeida, Cristiane Maria de Moraes Pagliuco, Wolfgang Kitsche, Bernd
Wagner, Ginter Langel

Numerical Analysis of Unshrouded Impeller Flowfield in the LE-X Liquid Hydrogen Pump (AIAA 2017-4930).......ccccccvvrrvenne. 3922
Hideyo Negishi, Shinji Ohno, Yohei Ogawa, Kenji Aoki, Teiu Kobayashi, Koichi Okita, Tsutomu Mizuno

LP-17: INJECTORS 11

Characteristic Frequency and Velocity Scales in Liquid/Gas Coaxial Jets (AIAA 2017-4931)......ccccuorrmieiiininnieeieenesseieeee s 3934
David J. Forliti, Chantz Tessier, Taylor Fortmeyer, Ryan Karrow

Recent Developments in X-Ray Diagnostics for Cryogenic and Optically Dense Coaxial Rocket Sprays (AIAA

20L7-4932)....eeeeeteeeee ettt b E e h R E e E R h R £ £ R E SRR £ AR R E R R £ £ R e R RS R E R h RS E Rk R LR £ £ R b bR e et Rt bRt et b n e 3946
Christopher D. Radke, Alan Kastengren, Terrence Meyer

A Two-stage Transfer Function Identification Methodology and Its Applications to Bi-swirl Injectors (AIAA 2017-

4933 ettt bbb R £t b bR R £ R R AR £ E SR h R £ SR heE R £ AR R E SRR £ RS e R R e AR SRR e R RS E R R R LR E R b e bR AR R b bRttt nen e 3960
Yixing Li, Xingjian Wang, Simon Mak, Shiang-Ting Yeh, Li-Hsiang Lin, Chien-Fu J. Wu, Vigor Yang

Water Flow Diagnostics for Predicting Bi-Propellant Thruster Performance (AIAA 2017-4934) .......ccccovivvveneieieninsissieseesisessenes 3976
Chihiro Inoue, Koji Nozaki, Go Fujii, Yu Daimon

LP-19: SMALL SATELLITE/SPACECRAFT PROPULSION 11

Development Status of a Hydrazine Alternative and Low-cost Thruster Using HAN-HN Based Green Propellant
(ATAA 20L7-5000) ......cccuiveeuerirrieisteesteetet ettt e ebes s st es s te et ebee s e e ses e eh b e b b et e b £ e e £ e o bbb b b e £ eh R heE bbbt e h bRttt b e 3985
Shinji Igarashi, Yoshiki Matsuura

Qualification, Capability, and Production of a 5-1bf Hydrazine/NTO Bipropellant Thruster Using a

Platinum/Rhodium Thrust Chamber (ATAA 2017-5001) .........cccurririiieeieieieierien ettt sttt sttt seaebesenaea 3997
James V. Zappa

Design and Testing of a Green Bipropellant Thruster for Satellite Propulsion (AIAA 2017-5002) .......ccccotrriireeieninnneseieneseseeieins 4009
Caglar Yilmaz, Murat Bayramoglu, Abdullah Ulas, Mahmut M. Gocmen

A Monte-Carlo Simulation of Bi-Propellant Thrusters’ Inlet Conditions (AIAA 2017-5003).......cccccuvrueeeierireeinieeresesisesseeseseseseesenes 4020

Lorenzo Bisi, S. Strandmoe

LP-20: PROPELLANT FEED AND FLUID MANAGEMENT II

Fluid Transient Analysis during Priming of Evacuated Line (ATAA 2017-5004) .........ccottueemiminiicrieeieesss e 4042
Alak Bandyopadhyay, Alok K. Majumdar, Kimberly Holt
Pressure Transients in Propulsion Tank Pressurization Lines (ATAA 2017-5005).........ccrriirirririeiineresisieee e sesesssesiseesesees 4055

Yuri Gerasimov, Rich Kelly, Vitor A. Cardoso

Preliminary Analysis Method for Large Amplitude Liquid Slosh in Air-Launched Space Launch Vehicles (AIAA

20175008 veveuereeeeteteseereseetesesesesesaetesese st aee bbb e et e et e b e b e ea s e e E e b e R eR £ £ e £ e b e b SR e RS £ eE SR b e R e R e £ R A e b e Re £ E A e b e b oA eR £ £ £ e b b e R e RS e £ e R b e b e b e Rt et b b e b e R et E et et renea 4065
Shane B. Coogan, Grant O. Musgrove

LP-21: LIQUID ROCKET ENGINES 111 - ANALYSIS

Efficient Simulation of Liquid Propellant Rocket Engine Cycle (AIAA 2017-5007) ......cccouririreeermrireseeeesesessssessesssessssesesesssseseses 4087
Pablo Sierra, Juan M. Tizén, Javier Vilas, José F. Moral



Comparison of Subcritical Interface Approximations at High Temperature and Pressure Conditions (AIAA 2017-

BO0B) ...ttt ehe et b bbb R R R R b £ R E bR E e E £ R h e h R h R R AR R R bR R R h bbbt h bbbt 4103
Stefan Fechter, Timon Hitz, Fabian Féll, Claus-Dieter Munz

Direct Numerical Simulation of Heated Cryogenic Channel Flow at Supercritical Pressure (AIAA 2017-5009).......cccccovvrinieineee. 4115
Takahiko Toki, Susumu Teramoto, Koji Okamoto

A Mass Model for Liquid Propellant Rocket Engines (ATAA 2017-5010) .......ccueueiriririririeeinisesieie e s sesseias 4127
Juan M. Tizén, Alberto Roman

Idealized Efficiency Calculations for Rotating Detonation Engine Rocket Applications (AIAA 2017-5011)....cccccccveivivririvenrenrennns 4147

Blaine R. Bigler, Eric J. Paulson, William A. Hargus

LP-22: COMBUSTION DYNAMICS AND TESTING

Laboratory-Scale Preburner for Selectable Flow Conditions in ORSC Experiments (AIAA 2017-5012).........ccouceeevnnnrinicnees 4158
Benjamin L. Austin, Stephen A. Schumaker, Stephen Danczyk
The Research of Application of Iridium-hafnium Alloy for a Chamber of Bipropellat Thruster (AIAA 2017-5013).........ccccccevvenne 4172

Go Fujii, Hideyuki Kobayashi, Hirohide Ikeda, Kazuya Shimoda, Hideyuki Murakami, Masahiro Sasaki, Yuichi lwamoto, Tomoaki
Miyazawa, Tomohiro Maruko

High Speed Optical Diagnostics in a High Pressure, RP-2/GOx Fueled Combustor (AIAA 2017-5014) ........cccoceoeeerinnrerenenennnienns 4179
Henry C. Ballance, Oleksandr Bibik, Timothy S. Cook, Stephen Danczyk, Stephen A. Schumaker, Timothy Lieuwen, Vigor Yang

LP-24: NOZZLE DESIGN AND DEVELOPMENT

Carbon-Carbon Nozzle Extension Development in Support of In-space and Upper-Stage Liquid Rocket Engines
(ATLAA 20L7-5064) .....ocuieeeeieieiesesteiet ettt ettt et b et b et e b b et e e s b e b e b a8 e £ 4o e b b e b e R e e£ e £ b e b e b e st £ £ b e b e b e s e e s A £ e b e b e b eR £ e e E e b b e b e R et e b b e b e b et e bt e b bt s 4194
Paul R. Gradl, Peter Valentine

A First Step Into the Fluid-structure Interaction Related Thickness Optimization of a Full-scale Vulcain 2

Equivalent Sub Scale NOZzle (ATAA 2017-5065)........ccueurueririririeieietirestsieiesest sttt st ee bbbt e e bebeses s st e b e b e b et e e st s b e b e bebe st s seebebese st s aeebenas 4221
Joerg R. Riccius, Evgeny B. Zametaev, Ralf H. Stark, Richard Schwane
Composite Nozzle Extension Assembly for the RL10 Engine Family (AIAA 2017-5066)............ccceievrmririereieeinresesiessessseseseseeeeenens 4229

Thierry D. Pichon, Renaud Barreteau
The Transition of Flow Pattern and the Influence of Outflow on Flow Pattern in Volvo-S1 Nozzle (AIAA 2017-

BOB7) ...ttt bbb R R R RS b £ R R Eeh bR £ R h e EeE e E b £ e h R R bR R R h bRttt 4238
Xianzong Meng, ZhengYin Ye

VOLUME 7

LP-25: GREEN PROPULSION IV — ADVANCED PROPELLANT SYSTEMS

Design and Run-In Tests of a Gel Combustion Chamber with Optical Access (ATAA 2017-5068) ........cccervrurvereeieiererseeeereneseseesenns 4254
Christoph U. Kirchberger, Peter Krdger, Helmut K. Ciezki

Experimental Performance Analysis (c* & c* Efficiency) of a Premixed Green Propellant consisting of N,O and

CaHy (ATAA 20L17-5089) ......oueeeeeieerrerieeereiersesesee e s s s Ees e E e e E s 4267
Lukas K. Werling, Matthias Hassler, Felix Lauck, Helmut K. Ciezki, Stefan Schlechtriem
Hypergolic lonic Liquids: Ignition Delay Dependence on Pressure (ATAA 2017-5070)......ccccirreiririnineeenenesisisee e seseeneias 4280

Anna E. Thomas, Brian J. Cantwell

Freezing Point Depression and its Effects on Density and Ignition Delay of Triethylamine Borane (AIAA 2017-
BO7L) ettt ettt ettt etttk bbb bR R R b b £ £ £ £ £ e AR e R ek E b £ £ 2L AL AR e b e b e S £ £ £ S eA SR LR e b e b e b £ e b S LA LA eEeh R e b bR £ S LA AR R b e bbbt s e bbb e bbb sennnn 4285
Prashanth Bangalore Venkatesh, Cory Back, Alice Liberman, Timothee L. Pourpoint

LP-26: PROPELLANT FEED AND FLUID MANAGEMENT 111

Particle-Impact Characterization Experiments at Liquid Rocket Engine Conditions using a Miniature Shock Tube

(ATAA 20L7-5072) ...ttt ettt ettt ettt b b e £ b e ke b8 e £ 4 £ e b b2 b e R e 1 £ £ b e b e b 2R e £ £ £ e b e b e AL a £ A S e b e b e b eh £ e e E e b b e b e R et e b b e b e b e sttt et e b b e e 4301
James C. Thomas, Mark W. Crofton, James P. Anderson, Michael D. Worshum, Eric L. Petersen

Particle-Impact Ignition Experiments at High Oxygen Pressure (ATAA 2017-5073).......ccceiiirrneeiinrsiieee e 4316
Mark W. Crofton, James H. Morehart, James C. Thomas, Eric L. Petersen

Experimental Determination of the Speed of Sound for Supercritical Kerosene (AIAA 2017-5074)......ccccoovvmvinicieinnnrinncnes 4325
Arnau Pons Lorente, Jenna Humble, Andres Porro Carvalhar, Timothee L. Pourpoint

Surge Event Mitigation in Propulsion SyStems (ALAA 2017-5075) ......cccourrururureririririeieentisesisieese s ettt ssssssbesesens 4340

Joshua Gilbert, Jeffrey D. Moore

NFEE-01: FUSION AND ADVANCED NUCLEAR CONCEPTS |

SPH-MHD Effects of Magnetic Field on Jet Merge Physics for PIMIF (ALAA 2017-4675)......cccucveeeieimriniseeernsssesessesessssssssssenens 4348
Seth Thompson, Jason Cassibry
Toward a Better Understanding of Hydrodynamic Instabilities in Inertial Fusion Approaches (AIAA 2017-4676) ............cccceu... 4362

Erik S. Proano, Bertrand Rollin



Three Dimensional Modeling of Pulsed Fusion for Propulsion and Terrestrial Power Using Smooth Particle Fluid

with Maxwell Equation SoIver (SPFMaX) (ALAA 2017-4677) ...cccouiuieeeeeriresiseeeeesesisesssesesessssssssesesessssssesesessssssssesesessssssssesessssssseseses 4369
Jason T. Cassibry, Ross Cortez, Coleton Cody, Seth Thompson, Lloyd Jackson

Simulation and Optimization of the Continuous Grid Inertial Electrostatic Confinement Fusion Device (AIAA

20LT7-BB78)....oveeeeieereieteeeie et R RS E RS E R 4390
Andrew M. Chap, Raymond J. Sedwick

NFF-02: NUCLEAR THERMAL PROPULSION I

Investigation of a Tricarbide Grooved Ring Fuel Element for a Nuclear Thermal Rocket (AIAA 2017-4767) ......ccccovccveerinnnnene. 4396
Brian D. Taylor, William J. Emrich, Dennis Tucker, Marvin Barnes, Nicolas Donders, Kelsa M. Benensky

Comprehensive Analysis of Low- and High-Enriched Uranium Nuclear Thermal Propulsion for Manned Mars

MISSIONS (ALAA 20L7-4768).......ccuieriiieiitieietetee sttt b bbbt thh bbb b e e bbb bbbt bbb bbb bbb bbbt 4406
Samantha B. Rawlins, Yonghee Kim
Optimizing a Low Enriched Uranium (LEU) NTP Approach for a Mars Architecture (AIAA 2017-4769) .......ccccceevvrnnnccriennenn. 4421

Claude R. Joyner, Timothy Kokan, Daniel J. Levack, Frederick Widman, Marc Guley, Micheal Eades, Cassondra J. Bigini

NFEE-03: FUSION AND ADVANCED NUCLEAR CONCEPTS 11

Mission Design and Trade Study Considerations for Reactionless Thrusters (AIAA 2017-4843)........cccccurvvreeeieinnesseseneneseseeseens 4434
Shae Williams

Smoothed Particle Hydrodynamics Modeling of Plasma Liner Implosion and Fusion Yield (AIAA 2017-4844)........cccccccovvveeienne 4442
Kevin Schillo, Jason Cassibry

Electrode Erosion Modeling in Reactor Grade Pulsed Z-Pinches for Propulsion (AIAA 2017-4845) .......ccccooieieinnnsecnenineenes 4449
Mitchell A. Rodriguez, Jason Cassibry

Conceptual Mission Design to Gas Giant Planets Using Nuclear Fusion Propulsion (AIAA 2017-4846) ..........cccccevevrirerneeierennnenns 4458
Saroj Kumar, Jason T. Cassibry

Design of Radiation Shielding for Pulsed Fusion Propulsion Systems (ALAA 2017-4847) ... 4472

David J. Hewitt, Jason T. Cassibry

NFEFE-04: NUCLEAR THERMAL PROPULSION 11

Getting Around the Solar System Quickly: A Design Study for a High Speed, Highly Reusable Nuclear Fission

Rocket Engine for Use on Deep Space MisSioNs (ATAA 2017-4936) ........ccuirriurureiriairieieieneesises st se s b bsss e st ssssssse s sssessesas 4491
Bob Greene, Steve Justice

Atmospheric Mining in the Outer Solar System: Outer Planet In-Space Bases and Moon Bases for Resource

ProceSSiNG (ALAA 2017-4937) ..ottt sttt et b b b s £ s e b b e b e R e e£ £ b eb e b e s e £ £ b e b e b e s e s e eE e b e b e b eh e e e e e e b b e b e R e et e bbb b e ettt et b e e 4498
Bryan A. Palaszewski

Robust Exploration and Commercial Missions to the Moon Using LANTR Propulsion and Lunar Liquid Oxygen

Derived from FeO-rich Pyroclastic Deposits (ALAA 2017-4938) ...ttt sttt 4535
Stanley K. Borowski, Stephen W. Ryan, Laura M. Burke, David R. McCurdy, James E. Fittje, Claude R. Joyner

Nuclear Cryogenic Propulsion Stage (NCPS) Fuel Element Testing in the Nuclear Thermal Rocket Element

Environmental Simulator (NTREES) (ALAA 2017-4939)........cctiiiriieieieiiit ettt sttt b ettt b bt s bbb eeebebas 4572
William J. Emrich

PC-01: COMBUSTION DIAGNOSTICS

Wavelength Modulation Spectroscopy for Measurements of Temperature and Species Concentration Downstream

from a Supersonic NOZzIe (ATAA 2017-4679)......cccu ettt sttt et bttt bbb e e e e st et e b es £ s s e e b b e b eR e et e b b eb e b e st et b st ebebe e s sesbebe e anas 4577
Amanda S. Makowiecki, Torrey R. Hayden, Michael R. Nakles, Nickolas H. Pilgram, Natalia A. MacDonald, William A. Hargus,
Gregory B. Rieker

Development of Particle Streak Velocimetry with a Cold Flow Supersonic Nozzle (AIAA 2017-4680).........ccccueeerierrieenenennenienas 4586
Jared D. Willits, Timothee L. Pourpoint
Turbulence-Flame Interaction in the Thin Reaction Regime (ATLAA 2017-4681) ........cccoerrrieiiinrneete st 4604

Marissa K. Geikie, Christian Engelmann, Anthony J. Morales, lan Dunn, Kareem Ahmed

PC-02: EXPERIMENTS IN FLAMES AND COMBUSTORS

Combustion of Ammonia-Rich NH3-H2-Air Mixtures: Improvement of Flame Stability (AIAA 2017-4682)........ccccccouvvevivrvrnnnnn. 4615
Hadi Nozari, Onur Tuncer, Arif M. Karabeyoglu

Influence of Air Staging on the Dynamics of a Precessing Vortex Core in a Dual Swirl Gas Turbine Model

COMDBUSTOF (ALAA 2017-4683) .....coeueuiriirierererisiiesisiesetestsessssesesetsessssesesasessssssesesesesessssasesesessssssesesesessssesesesesessssasesesessssssssesesessssssssesesesesnsass 4630
Christoph M. Arndt, Michael Stéhr, Michael J. Severin, Claudiu Dem, Wolfgang Meier

Flame Stabilization Regimes of Lean Premixed Confined Jet Flames at Different Reynolds Numbers (AIAA 2017-

ABBA) ...ttt bttt b et Rt £ kR eR £ £ e A e R e R R e £ E R R e R eR e £ eE R R e R oAt £ RS e R e R et A £ £ A e R e ReR £ e e R R e R eR e e Rk ek e R e R ettt e ke R e ettt etenerea 4645
Michael J. Severin, Oliver Lammel, Wolfgang Meier, Manfred Aigner



Combustion Characteristics of the Methane-Oxygen Diffusion Flame Using Swirl-coaxial Injector in a Model
COMDBUSTOE (ALAA 2017-4685) ......cocueueriiireerereiiiiesessesesestsessssesesesesessssesasesessssssesesesessssssasesesessssssesesesessssesesesesessssasasesessstssssesesesssssssesesesesnsens 4661
Seong Hun Bae, Joon Yeol Hong, Dae Seok Bae, Jeong Soo Kim

PC-03: COMBUSTION INSTABILITY |

Numerical Simulations of Thermoacoustic Combustion Instabilities in the Volvo Combustor (AIAA 2017-4686) ............cccceuenene. 4669
Esteban Gonzalez-Juez

Quantitative Comparisons Between LES Predictions and Experimental Measurements of Sound Pressure Spectra

in a Confined SWirl COMBUSTOr (ATAA 2017-4887).......ccuiiriiieieieieisrie ettt bbbttt bbbt 4695
Malte Merk, Renaud Gaudron, Marco Gatti, Clément Mirat, Wolfgang Polifke, Thierry Schuller

Development of a Novel Approximate Solution to the Acoustic Wave Equation with Mean Gradients and its

Application to Predicting Combustion Instabilities in a Dump Combustor (AIAA 2017-4688) ..........cccccoevrnniiricceinnnecnens 4711
Vijaya Krishna Rani, Sarma Rani

Large-Eddy Simulation of Single-Element Gas-Centered Swirl-Coaxial Injectors for Combustion Stability

PrediCtion (ATAA 2017-46889) ........cccieieueirieiiieeetetetetetsisssetsesetesetese st st s sese s sebesebs s et sesesesebesebes s b s s e eseseb et e s e bbb s e s et e b b e bt e bt s e s e st e s ebanas 4732
Clancy Umphrey, Matthew E. Harvazinski, Stephen A. Schumaker, Venke Sankaran

Time-resolved Single-element Gas-centered Swirl-coaxial Injector Simulations for Combustion Stability

Prediction (ATAA 2017-86890) .........cccoieueieirieiriieseietetesetstssstesesesesesesase s st s sesesesesesebssesseseseseseseseses s es e esesesebesebe s s s e s et e s b eb et e bt sees e st s ebanas 4743
Christopher Lietz, Matthew E. Harvazinski, Stephen A. Schumaker, Venke Sankaran

PC-04: IGNITION

Parametric Study of Forced Ignition in Laminar and Turbulent Methane Jets (ALAA 2017-4770) .....cccveiiinnneeenininrsceeenes 4756
Kevin M. Ley, Venkateswaran Narayanaswamy

Ignition Transition of GOx/Kerosene Spray Combustion with Nitrogen Film Cooling (AIAA 2017-4771) ....cccoveveieienensineeienns 4765
Wooseok Song, Min Son, Dongsoo Shin, Jaye Koo

Dynamics of Ignition Observed Through High Speed Imaging Inside a Shock Tube (AIAA 2017-4772) .....ccooeveeininnneceneninneenns 4774

Owen Pryor, Samuel Barak, Erik Ninnemann, Subith Vasu

Effects of Non-Equilibrium Plasma Discharge on Ignition and NTC Chemistry of DME/O,/Ar Mixtures: A

Numerical INVeStIGation (ALAA 20L17-4773) ...ttt sttt b et e b b e b e e e b e e b e b e R e R £ s e e b b e b b e ae b e b b e b e b et bbb et e et st et et s 4779
Yao Zhang, Suo Yang, Wenting Sun, Vigor Yang

The Effects of Ozonolysis Activated Autoignition on Non-premixed Jet Flame Dynamics: A Numerical and

EXPerimental StUAY (ALAA 201747 TA) ..ottt ettt e bbb Rt £ £ b e bR R £ 1 £ e bbb e bt bbb e b bt bbb e bt b bt ne s 4792
Xiang Gao, Suo Yang, Bin Wu, Wenting Sun

PC-05: COMBUSTION INSTABILITY 11

Extinction Conditions of Low-Speed Ballistic Bluff-Body Stabilized Flames (ATAA 2017-4775) .......ccueieinrnieeenienseieeesseeienes 4807
Christian Engelmann, Marissa K. Geikie, Anthony J. Morales, Kareem Ahmed

Exploration of POD-Galerkin Techniques for Developing Reduced Order Models of Nonlinear Euler Equations

(ATAA 20L7-ATT6) ..ottt bbb bbb bbb bbb bbb bbb 4814
Cheng Huang, William E. Anderson, Charles Merkle

A Semi-Empirical Time-Lag Model for Predicting Limit-Cycle Thermoacoustic Amplitudes in an Aeronautical

Gas Turbine CoMBUSTOR (ALAA 20L7-A7TT) ..ottt bbbt bbb b st e s bbb bt e bbbt b bbb bbb bttt b 4843
J.D. M. Cirtwill, Pankaj Saini, Krishna Venkatesan, Adam M. Steinberg

Preliminary Results from a Plasma-Assisted 7-Point Lean Direct Injection (LDI) Combustor and Resulting

Impacts on Combustor Stability and Combustion Dynamics (ATAA 2017-4778) ......cccccirirreeririnreeete st 4857
Felipe Gomez del Campo, Drew E. Weibel, Chenran Wen, Fumiaki Takahashi

PC-06: HYPERGOLIC BI-PROPELLANTS FOR ROCKET PROPULSION

Hypergolicity of Mixed Oxides of Nitrogen with Solid Fuels for Hybrid Rocket Application (AIAA 2017-4848).........ccccocvvrrnenne. 4866
Alicia Benhidjeb-Carayon, Jason Gabl, Timothee L. Pourpoint

Performance Evaluation of the Hypergolic Green Propellants Based on the HTP for a Future Next Generation
SPACECTATLS (ATAA 2017-4849) ..ottt bbb bbb bRt h kbRt 4880
Wojciech Florczuk, Grzegorz P. Rarata

PC-07: CHEMICAL KINETICS

Global Pathway Analysis of the Extinction and Re-ignition of a Turbulent Non-Premixed Flame (AIAA 2017-4850)................... 4891
Suo Yang, Xiang Gao, Wenting Sun

The Influence of Elevated Pressures on the Methane Combustion in N, and CO, Dilutions (AIAA 2017-4851)........ccccevvvereerennne 4903
Raghu Veera Manikantachari Kancherla, Scott M. Martin, Jose O. Bobren, Subith Vasu

Global Pathway Analysis of the Autoignition and Extinction of Aromatic/Alkane Mixture (AIAA 2017-4852) ........ccccccveeverernnenn. 4916

Xiang Gao, Wenting Sun



The Investigation of Ozonolysis Reactions of Ethylene at Combustion Environment Using a Flow Reactor (AIAA

2017-8853)....ceeeereeerreiemeeseie et R SRR R R 4927
Bin Wu, Xiang Gao, Wenting Sun

Assessment of Detailed and Reduced JetSurF 2.0 Mechanisms Using Conditional Moment Closure Method (AIAA

20LT7-B854).....oeeeeieereiete et R SRR R e 4938
Jose Bobren-Diaz, Scott M. Martin, Bradley D. Hitch, K.R.V. Manikantachari, Subith Vasu

VOLUME 8

PC-08: MODELING AND SIMULATION OF COMBUSTION | - SUPERCRITICAL COMBUSTION AND
ROCKET ENGINES

Subgrid Scale Modeling of the Equation of State for Turbulent Flows under Supercritical Conditions (AIAA 2017-
4855)

Umesh Unnikrishnan, Xingjian Wang, Suo Yang, Vigor Yang

A Flamelet Model with Heat-Loss Effects for Predicting Wall-Heat Transfer in Rocket Engines (AIAA 2017-4856) .................... 4963
Peter C. Ma, Hao Wu, Matthias Ihme, Jean-Pierre Hickey

Chamber Life Time Evaluation of a Regeneratively Cooled Thrust Chamber with Thermal Barrier Coatings

(ATAA 20L7-4857) ..ttt b bbb 445128 h b b 028 h bbb 8 h R bbb h bbbttt 4980
Hiroaki Amakawa, Miki Nishimoto, Hideyo Negishi, Toshiya Kimura, Shin-ichi Moriya, Masaki Sato

Comparison of Tabulation and Correlated Dynamic Evaluation of Real Fluid Properties for Supercritical Mixing

(ATAA 20L7-4858) ...ttt ettt ettt bbb b2t s bbb b2 £1 8 h b b4 b4 s 88 bbb £ AR b E b bR E bbbttt 4994
Suo Yang, Yixing Li, Xingjian Wang, Umesh Unnikrishnan, Vigor Yang, Wenting Sun

PC-09: SPRAY COMBUSTION

Interface Dynamics in the Transcritical Flow of Liquid Fuels Into High-pressure Combustors (AIAA 2017-4940) ...........cccceeeenn. 5010
Lluis Jofre, Javier Urzay

Parallel Lagrangian Droplet Tracking with Immersed Boundary for 3D Multi-Block Curvilinear Grids (AIAA
20LT7494L)...e ettt bbbt bbb R £ £ heE R R £ £ £ b b e R e RS £ E b b e E e R £ £ £ b e b e R e LA £ A e b e R oA eR £ £ A e b b e R e RS e £ R b ek E e Rt et b b e b e A et bbb enenea 5024
Anupam A. Kulkarni, Jack R. Edwards

PC-10: MODELING AND SIMULATION OF COMBUSTION Il - SUPERSONIC COMBUSTION AND
DETONATION ENGINES

Assessment of Rotating Detonation Engines with Fuel Blends (ATAA 2017-4942) ..ottt 5040
Douglas A. Schwer, Kailas Kailasanath
Numerical Investigation on Continuous Detonation Engine with Varying Equivalence Ratios (AIAA 2017-4943).......cccccccceveennne. 5056

Shujie Zhang, Lifeng Zhang, Songbai Yao, Jianping Wang
Fuel Temperature Effects on the Structure of Turbulent Supersonic Combustion at Constant Mass Flow

CONAITION (ATAA 20L7-4944) ...ttt bbb 818 b bbb 0 £ 8 h bbbttt bbbttt b e 5067
Won-Sub Hwang, JeongYeol Choi, Seung-Min Jeong
Combustion Test of Solid Fuel Ramjet Combustor Using Gas Generator (AIAA 2017-4945).........cccccuniiiciennneicseeenens 5073

Woosuk Jung, Seungkwan Baek, Taesoo Kwon, Juhyeon Park, Sejin Kwon

PC-12: MODELING AND SIMULATION OF COMBUSTION 111

Comparison of CFD Predictions of Hydrogen/Methane Lean Direct Injection Gas Turbine Flame Tube -

Temperature and SPECIES (ATAA 2017-5016)........cccururureriiririeieieereseetetetese st ee sttt b s bebe e e e s b ebeses e s sesbebebes e atabsbebebese st b st ebebesenssbsbebeeanas 5085
Luis G. Bravo, Waldo A. Acosta
CFD Evaluation Of A 3™ Generation LDI Combustor (AIAA 2017-5017) .........coewveereeeriseeriesseiessesessesssssesssssssssssssssesssessssssssnees 5097

Kumud Ajmani, Hukam C. Mongia, Phil Lee
Large Eddy Simulation for Effect of Number of Microjets on Flow in an Axisymmetric Dump Combustor (AIAA

20175018ttt ettt bbb bR E e E R R R £ R h SRR £ R R R R R £ R £ SRR £ AR R SRR R SRR bR R £ R b bR Rt bbb Rt ben e 5117
Madhu C. Vellakal, Ahmed Taha, Qiyue Lu

PC-13: MONOPROPELLANTS FOR ROCKET PROPULSION

Preliminary lonic Liquid Propellant Selection for Dual-Mode Micro-Propulsion Systems (AIAA 2017-5019) .......cccoconiivceannens 5125
Ewan Fonda-Marsland, Charlie Ryan

PC-15: COMBUSTION OF SOLID PROPELLANTS

Role of Pressure and Aluminum Size in Solid Propellant CCP Generation (AIAA 2017-5076) .......cocoeveeinirririeee e 5137
Filippo Maggi, Stefano Dossi, Christian Paravan, Stefania Carlotti, Luciano Galfetti



Burning Rate Modifiers to Tailor Combustion of ADN/AN-Based Solid Propellants (AIAA 2017-5077) .......cocovieieennnninicnees 5150
Xavier Sécordel, Zaki El Sayah, Dimitri Daigurande, Rachid Brahmi, Romain Beauchet, Yann X. Batonneau, Charles Kappenstein,
Niklas Wingborg, Filippo Maggi, Yao Adaba

Development of the Multifactorial Computational Models of the Solid Propellants Combustion by Means of Data

Science Methods - PRase | (ATAA 20L17-5078) .......cucuiueueueiiririeiestiinisietetestse sttt st b st e bt s st s st bbb st b bbb es e bbb e b eb et s e b b tnas 5164
Victor S. Abrukov, Alexander N. Lukin, Charlie Oommen, V. R. Sanal Kumar, Chandrasekaran Nichith, Sankar Vigneshwaran,
Pavithra Murugesh

PC-16: MODELING AND SIMULATION OF COMBUSTION IV — MODELING TECHNIQUES

Flame Dynamics Sensitivity to Turbulent Combustion Models in a Swirl Spray Combustor (AIAA 2017-5079)........ccccevvrrencne. 5178
Petro Junior Milan, Reetesh Ranjan, Achyut Panchal, Suresh Menon
Turbulent-combustion Closure for the Chemical Source Terms Using the Linear-eddy Model (AIAA 2017-5080)...........c.ccccevrunnne 5190

Esteban Gonzalez-Juez, Salman Arshad, Michael Oevermann, Adhiraj Dasgupta, Suresh Menon
Assessment of Dodecane Turbulent-Chemistry Interactions Using Computational Fluid Dynamics (AIAA 2017-

0 SRS 5207
Jose Bobren-Diaz, Scott M. Martin, Bradley D. Hitch, K.R.V. Manikantachari, Subith Vasu

Creation of Small Skeletal Models in Kinetic Model Reduction for CFD Applications (AIAA 2017-5082) .........cccccovvviniiiceannens 5220
John C. Leylegian

SATS-01: SMALL SATELLITES

System-Level Demonstration of Busek’s 1U CubeSat Green Propulsion Module “AMAC” (AIAA 2017-4946).........ccccoerrrennnns 5231
Michael Tsay, Charlie Feng, Jurg Zwahlen

First In-flight Observations of the Cold Gas Propulsion System for CNES' Microscope Spacecraft (AIAA 2017-

BOATY ettt bt E b b E £ R R R £ £ E SR h R £ SR b h R £ R R R R R £ R A SRR £ AR E R e R e R RS E R R R LR £ £ R b bR Rt E b bRttt nen e 5242
Thomas Lienart, Geoffrey Doulsier, Valerio Cipolla

Exergetic Analysis of Transient Coupled Thermo-Mechanical Behavior in Nano/PicoSatellites (AIAA 2017-4948)..........c.cccceenee. 5258
Morgan T. Minton, Rustem Bilyalov, John Baker

SR-01: SOLID ROCKET MOTOR GRAIN, INTERNAL BALLISTICS AND PROPELLANT DEVELOPMENT
AND CHARACTERIZATION

Studies on Oscillating Boundarylayer During the Ignition Transient of Dual-thrust Solid Rocket Motors (AIAA

20L7-889L).....oeeeeeieieeetee ettt bR bR b h e E SR h R E e E bR AR R R R bR h bRt bbbttt 5273
Chandrasekaran Nichith, Sankar Vigneshwaran, Padmanabhan Sathyan, V. R. Sanal Kumar, Ajith Sukumaran, Sivabalan Mani,
Pavithra Murugesh

Study of Cooldown Thermal Loading Effect on the Bore Deformation of Viscoelastic Solid Propellant Grain

(ATAA 20L7-8892) ...ttt ettt sttt bbb e b s 2 es e s b et e b et e £ e £ e £s 2 a8 e b e be b s e b £ 52 s L8 L8 e b e b e b eb S e b e £ S eAeR e b e b ek e b bR bt A LA e b e b b e bbb bt ee s bbbt 5291
Walid M. Adel, Guo-zhu Liang

Multiperforated Solid Rocket Motor Burn Simulation (ATAA 2017-4693) .......cccciiriirieriireieiete et 5303
Guilherme Mejia, Roberta Rocha, Koshun Iha, Jose A. Rocco

Tailoring Network Properties of Castor Oil-Based Binder through Factorial Design (AIAA 2017-4694) ........ccccocoveieivrerrsenienns 5309

Lourenco H. Vidotto, Aron E. Silvestrini, Elizabete Y. Kawachi, Luciene D. Villar

SR-02: DEVELOPMENTS IN SOLID ROCKET MODELING, SIMULATION OR ANALYSIS AND
EVALUATION |

The Taylor-Culick Profile for Spinning Rocket Motors (ATAA 2017-4779)......ccccoiiiiiitetieere et 5318
Orie M. Cecil, Joseph Majdalani

Effective Semi-Empirical Model of Nozzle Thermo-Chemical Erosion in Solid Rocket Motors (AIAA 2017-4780)..........ccveveeene. 5333
Enrico Cavallini, Bernardo Favini, Agostino Neri

Modeling of Aluminum Particle Combustion in Solid Rocket Combustion Chambers (AIAA 2017-4781)......cccccovvvvvevivreresrreennnns 5341

Tobias Ecker, Sebastian Karl, Klaus Hannemann

SR-03: DEVELOPMENTS IN SOLID ROCKET MODELING, SIMULATION OR ANALYSIS AND
EVALUATION 11

Simple and Accurate Method for Determination of Solid Rocket Motor Nozzle Throat History (AIAA 2017-4860) ...........ccccc...... 5368
Cetin Alanyalioglu

Numerical Simulation on the Infrared Characteristic of the Jet Plume of a Solid Rocket Motor (AIAA 2017-4861) .........ccceueeee. 5376
Mengying Liu, Shipeng Li, Zhu Liu, Ziyan Li, Ningfei Wang

Experimental Study on Aluminum-Oxidized Particle Distribution in Solid Rocket Motor Plume (AIAA 2017-4862).................... 5387

Zhu Liu, Shipeng Li, Mengying Liu, Ziyan Li, Ningfei Wang, X. Sui



SR-04: SOLID ROCKET COMBUSTION INSTABILITY

Biglobal Stability of the Swirling Majdalani-Fist Mean Flowfield in Solid Rocket Motors (AIAA 2017-4949) .........ccccecvevrvrvrvreenenns 5393
Trevor S. Elliott, Dillon Sluss, Wesley Gibson

Analysis & Reconstruction of Pressure Oscillations During P80 Steady-State of VEGA Flights (AIAA 2017-4950) .........cccceenee. 5405
Enrico Cavallini, Bernardo Favini, Fabio Paglia

Combustion Instability and Pressure Oscillation Numerical Simulation in a Solid Rocket Motor (AIAA 2017-4952) ................... 5416
Ainslie D. French, Mario Panelli, Giuseppe Di Lorenzo, Antonio Schettino, Fabio Paglia

Aerodynamic Sound Levels in Aft-Finocyl Solid Rocket Motors (ATAA 2017-4953) ......ccccuiurireeeiiriieseeeeesessssseseesessssssesesssesssseseses 5441

G. Rossi, M. Laureti, Bernardo Favini, Enrico Cavallini, Agostino Neri

SR-05: DEVELOPMENTS IN SOLID ROCKET MODELING, SIMULATION OR ANALYSIS AND
EVALUATION 11

Simulations of an Eroding Graphite Nozzle Via a Fully Coupled Aero-Thermochemical-Elastic Framework (AIAA

022 SRR 5450
Eric Blades, Nicolas Reveles, Michael Nucci, Matthew MacLean
Investigation of Particle Size Effects on Aluminized Solid Rocket Motor Performance (AIAA 2017-5022) ........cccoonvevicernnnnnenn. 5475

Ziyan Li, Baolu Shi, Zhu Liu, Mengying Liu, Xiangyang Liu, Ningfei Wang

SR-06: SOLID ROCKET HISTORY TECHNOLOGY

Design of a Solid Rocket Motor for Controlled Deorbitation (ALAA 2017-5083) .........ccieririririeieeiirinieieeese et 5486
Pawel Nowakowski, Michal Pakosz, Adam Okninski, Damian Rysak, Damian Kaniewski, Blazej Marciniak, Pawel Surmacz, Anna
Kasztankiewicz, Miroslaw Szczepanik, Andrzej Matlok, Piotr Wolanski

Application of the Universal Expression for Erosive Burning to Nozzleless Solid Propellant Rocket Motors (AIAA
20L7-5084)......0ceteteitietetetre ettt bbb h e h R b hh e h R E e E £ R E bR bbb R bk bbbttt 5499
Yusuf Ozyériik, Ali Can Ozer

UAS-01: PROPULSION AND POWER OF UNMANNED AIRCRAFT SYSTEMS |

Design and Bench Test of a Fuel-Cell/Battery Hybrid UAV Propulsion System using Metal Hydride Hydrogen

SEOFAGE (ALAA 20L7-4867).......cucueuiriieiiieiieti ettt bttt bbb bt te s bbb b b et h R bbbt e bbb Rttt 5506
Andrew Gong, Dries Verstraete

Weight and Performance Methodology of an UAV at Cruise Condition for Precision Agriculture (AIAA 2017-

ABB8) ...ttt bbb h ek h R4 E £ £ R E kSR b E e E e h e h R b b e b e LA E e E LR bbb R h kbRt bbbttt 5518
Esteban Valencia, Victor Hidalgo, Orlando Calle

UAS-02: PROPULSION AND POWER OF UNMANNED AIRCRAFT SYSTEMS 11

The Effect of Outside Air Temperature and Cetane Number on Combustion and Performance in a UAV Diesel

Engine at Various Altitude Conditions (ATAA 2017-5027)........ccueeiuiiiiititieieer sttt bbb 5533
Kenneth Kim, Michael T. SzedImayer, Chol-Bum Kweon, Kurt Kruger, Joseph A. Gibson, Christopher A. Lindsey, Rik D.
Meininger, Marshall R. Musser, Andrew V. Giddings

Emissions and Equivalence Ratio Effects of the Fuel-Lubricant Mixture used in Miniature Glow Plug Ignited

ENQINES (ALAA 20L17-5028) ......ocueuiiiririeteitiiitsisteiet sttt ettt st h et et e b s es et s e e b b e b e b e £ e £ e b e b e 8t £ e s e e b e b e R eR e £ e b b e b e b e b e bbb bttt b b et ebenn 5542
Mitchell D. Hageman, Thomas McLaughlin, Charles Wisniewski

The Effect of Fuel Aromatic Content and Cetane Number on Combustion in a Uav Diesel Engine (AIAA 2017-

5029) ..ttt bbb h R R £ R R A £ R £ E SRS h R £ R E e R £R £ E R R SRR £ R R SRR A £ SR e R e R R R SRRk R LR £ £ R b bR AR R b bRt st ren e 5561
Michael T. Szedimayer, Kenneth Kim, Chol-Bum Kweon, Kurt Kruger, Joseph A. Gibson, Christopher A. Lindsey, Rik D.
Meininger, Marshall R. Musser, Andrew V. Giddings

Design and Testing of a Micro-Scale Wave Rotor System (ALAA 2017-5030) ......cccoiurirureriinirinieeee e st 5573
Kevin P. Lapp, Marc D. Polanka, Michael J. McClearn, John L. Hoke, Daniel E. Paxson

UAS-03: PROPULSION AND POWER OF UNMANNED AIRCRAFT SYSTEMS

Optimisation of Propellers for UAV Powertrains (ALAA 2017-5090) ........ccccouririrrerieririsirisreensesessssesssesessssssesssessssssssesessssssssssesesessnses 5583
Rens MacNeill, Dries Verstraete, Andrew Gong

A New Stable Multicopter Avoiding Crashes without the Detection of Rotor Failure -- A New Direction in

Multicopter Design == (ALAA 2017-5091) .......c.cceeiiiriririerreiisisietereesesessssesesesessssesesesesessssesesesesessssesesesessssssesasesenssssasesesesessssesesesssssseseseses 5608
Hideo Suzuki, Kotaro Matsushita, Masaki Hanada, Sachihiro Suzuki, Toru Shinohara, Noriko Niijima, Tadao Nakamura

Development of an In-flight Thrust Measurement System for UAVS (ATAA 2017-5092)........cccouririiimicimmnninicieeneenese s 5636
Andrew Gong, Hugh Maunder, Dries Verstraete

Numerical Experiment of Tip-jet Ducted Fans with Various Nozzles (ALAA 2017-5093) .........ccccertrrrnreninnnsieee e 5646

Lei Li, Guoping Huang, Jie Chen, Jiabin Yuan
Author Index





