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Paper # Session Paper Title Authors

ICES_2017_(#)
1 101 JUICE thermal architecture and performance Romain Peyrou-Lauga

120 101 AZ-2000-IECW and StaMet Black Kapton Options for Solar Probe Plus MAG Sensor MLI 
Kevlar/Polyimide Shells

Michael Choi

148 101 MICROSCOPE Thermal Control design and first In-Orbit Thermal Control performance 
results

Patrizia Torresi

170 101 Thermal Design and Analysis of an ISS Science Payload – SAGE III on ISS Kaitlin Liles, Ruth Amundsen, Warren Davis and Laurie Carrillo

232 101 In-Flight Thermal Performance of the OCO-2 Instrument Arthur Na-Nakornpanom, Richard Lee and Lars Chapsky

304 101 In-flight verification of the Thermal Control System of  ExoMars EDM Marco Gottero, Valter Perotto and Coralie Alary

313 101 Design and Development of the Heat Redistribution System for the Europa Clipper 
Spacecraft

Hared Ochoa, Jenny Hua, Arthur J. Mastropietro, Raymond Lee, Pradeep Bhandari, 
Anthony Paris, Nickolas Emis and Bruce Williams

325 101 Impact of Design Changes on the Thermal Subsystems for the Wide Field InfraRed 
Survey Telescope (WFIRST) Payload and Lessons Learned

Hume Peabody, John Hawk, Carlton Peters, Lisa Bartusek and Cliff Jackson

326 101 Design and Requirements Creep In A Build-To-Print Mission Sharon Peabody and Veronica Otero

344 101 Thermal Design of HTV Small Re-entry Capsule Ryuta Hatakenaka, Kazuhiro Miyazaki, Yasuhide Watanabe, Takane Imada, Ryo 
Nakamura, Keiichiro Fujimoto, Kota Tanabe and Taiichi Nagata

65 102 Life Testing of an Irradiated Mars Flight Heritage Mechanically Pumped Fluid Loop for the 
Planned Europa Mission

Benjamin Furst, Gajanana Birur, Brian Carroll, Andre Yavrouian, William Warner and 
Donald Lewis

115 102 Thermal Design, Analysis, and Sensitivity of a Sample Tube on the Martian Surface Matthew Redmond, Sarah Sherman, Pradeep Bhandari and Keith Novak

153 102 Thermal Analysis of Mars Airplane Balloon Experiment Yasuyuki Oda, Takurou Daimaru and Hiroki Nagai

156 102 Thermal Environment for the Lunar Volatile Prospector Mission Matthias Killian and Richard Fisackerly

157 102 Mars Rovers - Limits of Passive Thermal Design Christian Gscheidle and Matthias Killian

193 102 Thermal design of the Air Temperature Sensor (ATS) and the Thermal InfraRed Sensor 
(TIRS) of the Mars Environmental Dynamics Analyzer (MEDA) for Mars 2020

Isabel Perez-Grande, Lilian Peinado, Adrian Chamorro, Ignacio Torralbo, Gustavo 
Alonso, José Antonio Rodriguez Manfredi, Alain Lepinette and Eduardo Sebastian

198 102 Thermal Modeling of Mars Ground for Surface Missions Edgardo Farias, Matthew Redmond, Pradeep Bhandari, Jason Kempenaar and Keith 
Novak

212 102 Thermal Development of the Mars 2020 Enhanced Engineering Cameras Kaustabh Singh, Mark Wagner, Jason Kempenaar and Keith Novak

345 102 Thermal Analysis of the 100-kW class X3 Hall Thruster Sean Reilly, Richard Hofer and Scott Hall

210 103 Actively Controlled Loop Heat Pipes as a Human Spacecraft External Active Thermal 
Control System

Eugene Ungar and Jentung Ku

229 103 Comparison of Analysis to the On-Orbit Thermal Performance of the Bigelow Expandable 
Activity Module

John Iovine and William Walker

271 103 Evolution of Environmental Control and Life Support System Requirements and 
Assumptions for Future Exploration Missions

Molly Anderson, Jay Perry and Miriam Sargusingh

338 103 The Orion MPCV-ESM Consumables Storage Subsystem Matteo Maria Lamantea, Olivier Faure and Frank Bouckaert

355 103 Development of the thermal control system of the European Service Module of the Multi-
Purpose Crew Vehicle

Patrick Oger, Paolo Vaccaneo, Giovanni Loddoni and David Schwaller



9 104 Development and Qualification of a Very Efficient Thermal Link based on pyrolytic graphite Ignacio Melendo, Marc Perellón, María José Aparicio and Carlos Samartín

12 104 Loop Heat Pipe Wick Fabrication via Additive Manufacturing Bradley Richard, Devin Pellicone and William Anderson

16 104 Phase Change Material Heat Sink Flight Experiment Results Gregory Quinn, Hung Le, Thomas Ahlstrom and Rubik Sheth

55 104 Lightweight, Durable PCM Heat Exchanger for Spacecraft Thermal Control Michael Izenson, Darin Knaus, Jeff Cox and John Sanders

71 104 Advanced Manufacturing of Flexible Oscillating Heat Pipes for Next-Generation Thermal 
Straps

Michael Wilson, Derek Hengeveld and Brent Taft

107 104 Development of Pyrolytic Graphite Applications in Spacecraft Thermal Control Systems - 
Airbus DS NL HiPeR Product Suite Development Status

Alexander Maas

110 104 Heat Rejection System for Thermal Management in Space Using Non-planar Liquid 
Cooled Cold Plates

Jeff Cha, Brian Carroll and Memo Romero

118 104 Results of All Polyimide, Etched Foil Heater Qualification and Failure Limit Testing Gordon Cucullu, Michael Ochoa and Joshua Ruby

128 104 Overview of Technology Development of Shape Memory Alloy Morphing Radiators for 
Crewed Space Exploration Vehicles

Christopher Bertagne, Thomas Cognata, Lisa Erickson, Darren Hartl, Scott McQuien, 
Rubik Sheth, John Whitcomb, Jorge Chong, Matthew Wescott and Othmane Benafan

162 104 Development of a Heat Exchanger with Integrated Thermal Storage for Spacecraft 
Thermal Management Applications

Kuan-Lin Lee, Calin Tarau and Nathan Van Velson

243 104 Freezable Single-loop Thermal Control Architecture Assessment and Potential Key 
Enabling Technologies

James Nabity, Jordan Holquist and David Klaus

272 104 Advanced Passive Thermal Experiment for Hybrid Variable Conductance Heat Pipes and 
HiK™ Plates on the International Space Station

Mohammed T. Ababneh, Calin Tarau, William G. Anderson, Jeffery T. Farmer, Angel R. 
Alvarez-Hernandez and Stephania Ortega

346 104 Heat-transfer Characteristics of a Light-weight, Fin-integrated PCM Unit Manufactured by 
Additive Manufacturing

Ryuta Hatakenaka, Tomihiro Kinjo, Masanori Saitoh, Hiroyuki Sugita and Takafumi 
Yamamoto

6 107 Advanced Thermal Control Technologies for Nano-Satellites Sean Tuttle, Simon Barraclough and Roger Dudziak

102 107 Method for CubeSat Thermal-Vacuum Cycling Test Specification Roy Stevenson Soler Chisabas, Daniel Fernando Cantor, Geilson Loureiro and Carlos 
De Oliveira Lino

108 107 Development of a lightweight and low-cost 3D-printed aluminum PCM panel for thermal 
management of CubeSat applications

Steven Isaacs, Diego Arias and Greg Shoukas

130 107 Thermal Design and On-orbit Validation of the First Philippine Micro-satellite: DIWATA-1 Delburg Mitchao, Tsuyoshi Totani, Yuji Sakamoto, Masashi Wakita and Harunori Nagata

365 107 Thermophysical properties of metal-insulation transition materials as a functional thermal 
control device for microsatellite

Jihoon Kim, Daeil Park, Hosei Nagano and Sumitaka Tachikawa

366 107 Study on a Functional Thermal Control Systems for High-power Micro-satellite Ai Ueno, Kohei Yamada and Hosei Nagano

42 108 Thermal Control System of the ECOsystem Spaceborne Thermal Radiometer Experiment 
on Space Station (ECOSTRESS)

Jeff Cha, Jose I. Rodriguez and Brian Carroll

268 108 James Webb Space Telescope Thermal Pathfinder Test Results Angelique Davis, Wes Ousley and William Burt

296 108 Thermal Considerations for Reducing the Cooldown and Warmup Duration of the James 
Webb Space Telescope OTIS Cryo-Vacuum Test

Kan Yang, Stuart Glazer, Wes Ousley and William Burt

308 108 Development of a Turn Key Cryogenic Cooling Module for Space Flight Based on a 
Commercial Cryocooler

Perry Ramsey

312 108 Correlation of Effective Emissivity of Light-weighted Beryllium Mirrors during JWST 
Thermal Vacuum Testing

Russell Schweickart, Randy Franck and Sang Park

336 108 JWST Core2 Thermal Test Design Randy Franck, Denny Teusch, Paul Cleveland, Keith Parrish, Brian Comber, Chad 
Sheng and Chris May

341 108 Feasibility of Passive Cryogenic Cooling for Solar Powered Outer Planetary Missions Jose I. Rodriguez



360 108 Spectro-Photometer for the History of the Universe, Epoch of Reionization, and Ices 
Explorer, One Quarter Scale Prototype Thermal Testing

Douglas Bolton

37 201 Transient modelling of pumped two-phase cooling systems: Comparison between 
experiment and simulation with R134a

Henk Jan van Gerner, Robin Bolder and Johannes van Es

58 201 An Advanced Loop Heat Pipe for Cryogenic Applications Jentung Ku and Treim Hoang

119 201 A Comparison of System Architectures for a Mechanically Pumped Two-Phase Thermal 
Control System

Benjamin Furst, Eric Sunada, Stefano Cappucci, Pradeep Bhandari, Takurou Daimaru 
and Hiroki Nagai

132 201 Characteristics of thermo-fluid behavior in an evaporator of loop heat pipes based on 
microscale infrared/visible observations and modeling

Kimihide Odagiri, Masahito Nishikawara and Hosei Nagano

137 201 Development of Two-Phase Mechanically Pumped Fluid Loop with Large Isothermal 
Evaporator using Porous Wick Structure

Kenichi Sakamoto, Takuya Adachi, Takurou Daimaru, Hiroki Nagai, Eric Sunada, 
Pradeep Bhandari, Benjamin Furst, Stefano Cappucci, Shun Okazaki and Hiroyuki 

140 201 Deployable Panel Radiator Anthony Lecossais, Francois Jacquemart, Georges Lefort, Emmanuel Dehombreux, 
Felix Beck and Valerie Frard

149 201 Numerical Study on Start-up Characteristics of Oscillating Heat Pipes with Check Valves Takurou Daimaru, Nao Inoue, Hiroki Nagai, Makiko Ando, Kosuke Tanaka, Atsushi 
Okamoto, Hiroyuki Sugita and Daichi Isohata

200 201 ExoMars 2020 LHPs: from the concept to the flight models Paula Prado-Montes, Saúl Campo, Antonio García, Alejandro Torres, Manuela Munì and 
Federica Negri

202 201 Thermal Control of Electronic Equipment by Using a Mini Hybrid Capillary Pumped Loop 
(MH-CPL)

Marta Belló-Escribano, Paula Prado-Montes, Alejandro Torres and Felix Beck

221 201 A Robust Two-Phase Pumped Loop with Multiple Evaporators and Multiple Radiators for 
Spacecraft Applications

Weibo Chen, Thomas M. Conboy, Gregory W. Daines and David W. Fogg

316 201 Thermal Performance of Oscillating Heat Pipe with Heat Switch Function for Lunar 
Mission

Shun Okazaki and Hiroyuki Ogawa

317 201 Transient Mathematical Modeling of a Reservoir Controlled Loop Heat Pipe Koki Sato, Hosei Nagano, Atsushi Okamoto, Takeshi Miyakita, Ryuta Hatakenaka and 
Hiroyuki Sugita

349 201 Loop Heat Pipes for ASTRO-H/SXS Atsushi Okamoto, Joaquín Meléndez and Francisco Romera

8 202 Thermal Diode Design Concept for High Power Density Spacecraft Christopher Baker and Jacob Supowit

68 202 Conceptual Thermal Design of the Carrier Relay Stage for the NASA Europa Lander 
Mission

Eric Grob

92 202 Miniature Pumped Fluid Loop Regulating Payload under Simulated Earth Albedo Heat 
Load on Radiator

Mikael Antelius, Robert Thorslund, Are Bjorneklett, Peter Nilsson, David Valentini and 
Pierre Henriot

359 202 Results of thermal vacuum test and On-orbit Evaluation of the ERG (Exploration of 
energization and Radiation in Geospace ) satellite

Yasuko Shibano, Hiroyuki Ogawa and Erg Project Team

7 203 Considerations for Waiving Thermal Vacuum Testing for Mechanical Units John Welch

21 203 Mars 2020 Mobility Actuator Thermal Testing and Model Correlation Matthew Redmond, Jason Kempenaar and Keith Novak

35 203 Verification Testing of a Helium Gas-Gap Heat-Switch Controlled Calibration Target Nicole Melzack, Jane G Hurley, Elliot Newman, Edward Jones, Daniel M Peters, Sean 
Keen, Jago Stokes and Sandy Fok

171 203 Correlation of the SAGE III on ISS Thermal Models in Thermal Desktop Ruth Amundsen, Warren Davis, Kaitlin Liles and Shawn McLeod

181 203 Testing of Thermal Protections for Missions in Sun Proximity Andrea Ferrero and Enrico Sacchi

183 203 Thermal Hydraulic Test of ORION-MPCV ESM ATCS Demo Model Andrea Ferrero, Massimo Antonacci, Giovanni Loddoni, Paolo Vaccaneo, Alessandro 
Mannarelli and Diego Mugurusa

228 203 Development of a Thermal-Vacuum Chamber for testing in Small Satellites Roy Stevenson Soler Chisabas, Jennifer Paola Ortiz Zabala, Daniel Fernando Cantor, 
Geilson Loureiro and Carlos De Oliveira Lino

265 203 Lessons Learned Analysis in Thermal Tests for CubeSats in Brazil George Favale E Fernandes, Roy Stevenson Soler Chisabas, Osvaldo Donizete, Carlos 
Frajuca and Daniel Fernando Cantor



23 204 Development of a testbed for flow-through measurements of algal metabolism under 
altered pressure for bioregenerative life support applications

Tobias Niederwieser, Ryan Wall, James Nabity and David Klaus

95 204 Future Exploration Greenhouse Design of the EDEN ISS Project Paul Zabel, Matthew Bamsey, Conrad Zeidler, Vincent Vrakking, Daniel Schubert and 
Oliver Romberg

139 204 Main performance results of the EDEN ISS Rack-Like Plant Growth Facility Giorgio Boscheri, Matteo Maria Lamantea, Cesare Lobascio, Marco Volponi, Daniel 
Schubert and Paul Zabel

143 204 Modelling higher plants gas exchange in reduced gravity environment Lucie Poulet, Claude-Gilles Dussap and Jean-Pierre Fontaine

146 204 Local production of all necessary materials for habitation on extraterrestrial environment - 
Utilization of wood for habitation on Mars.

Kaori Tomita-Yokotani, Reiko Ajioka, Shunta Kimura, Toshisada Suzuki and Takeshi 
Katayama

150 204 Tolerance and growth of a terrestrial cyanobacterium, Nostoc sp. HK-01 under harsh 
environments

Shunta Kimura, Kotomi Inoue, Hiroshi Katoh, Sosaku Ichikawa and Kaori Tomita-
Yokotani

180 204 From breadboard to protoflight model – the ongoing development of the algae-based ISS 
experiment PBR@LRS

Jochen Keppler, Harald Helisch, Stefan Belz, Jens Bretschneider, Gisela Detrell, Norbert 
Henn, Stefanos Fasoulas, Reinhold Ewald, Oliver Angerer and Astrid Adrian

220 204 Service Section Design of the EDEN ISS Project Vincent Vrakking, Matthew Bamsey, Paul Zabel, Conrad Zeidler, Daniel Schubert and 
Oliver Romberg

269 204 Development of Storage Methods for Saccharomyces Strains to be Utilized for In situ 
Nutrient Production in Long-Duration Space Missions

Natalie Ball, Hiromi Kagawa, Aditya Hindupur and John Hogan

275 204 Review of Failure Modes of a Photobioreactor System Used for Long Duration Spaceflight 
Environmental Control and Life Support

Emily Matula and James Nabity

281 204 Duckweed: A Tiny Aquatic Plant with Enormous Potential for Bioregenerative Life Support 
Systems

Christine Escobar and Adam Escobar

311 204 Past, Present, and Future of Closed Human Life Support Ecosystems - A Review Christine Escobar and James Nabity

2 205 ANITA2 Flight Model Development - A status report of the multicomponent ISS Air 
Analyser

Timo Stuffler, Peter Hofmann, Atle Honne and Johannes Witt

294 205 Smart Sample Concentration System for Microbial Monitoring of Potable Water in the 
International Space Station

Alec Adolphson, Michael Hornback Ph.D. and Andy Page

324 205 Progress Report on the Spacecraft Atmosphere Monitor Development Model Stojan Madzunkov, Murray Darrach, Richard Kidd, Rembrandt Schaefer, Jurij Simcic, 
Dragan Nikolic, Ernesto Diaz, Margie Homer, Steven Schowalter, Byunghoon Bae and 

348 205 NASA-STD-6001B Test 7:  Impact of Test Methodology and Detection Advancements on 
the Obsolescence of Historical Offgas Data

Vanessa Buchanan, Susana Harper, Brenton Woods, Harold Beeson, Horacio Perez, 
Valerie Ryder, Michael Pedley and Alma Stephanie Tapia

70 207 Enhanced data exploration through Reduced-Order Models Derek Hengeveld and Adam Biskner

142 207 Using real Earth Albedo and Earth IR Flux for Spacecraft Thermal Analysis Romain Peyrou-Lauga

111 300 Virutal Design of a 4-Bed Molecular Sieve for Exploration Timothy Giesy, Robert Coker, Brian O'Connor and James Knox

141 300 Analysis of the Impacts the Humidity released by ACLS has on other Systems and Crew 
Time using V-HAB

Daniel Pütz

173 300 Calibration and Sensitivity of a Fixed-Bed Adsorption Model for Atmosphere Revitalization 
in Space

Karen N. Son, Justin A. Weibel, Suresh V. Garimella and James Knox

176 300 Numerical Study of Ammonia Leak Propagation Characteristics in Node 2 Chang Son, Nikolay Ivanov, Evgueni Smirnov and Denis Telnov

190 300 ELISSA – a comprehensive software package for ECLSS technology selection, modelling 
and simulation for human spaceflight missions

Gisela Detrell and Stefan Belz

315 300 Numerical method to simulate the performance of microgravity membrane gas-liquid 
separator

Wenwei Zhang, Peng Ke and Chenglin Xu

318 300 Numerical analysis of the effects of the overboard vent on Spacecraft Chenglin Xu and Peng Ke

33 301 Automatic Identification of Importance of Equipment on Complex Life Support System Masakatsu Nakane and Hiroyuki Miyajima



19 302 Advanced Life Support System for CO2, H2, CO, R134a and VOC removal on submarines Willigert Raatschen, Carsten Matthias and Helmut Westermann

20 302 A Closed-Loop CO2 and Humidity Recovery System for Deep Space Missions Phoebe Henson, Stephen Yates, Ted Bonk, Alexander Bershitsky, Rebecca Kamire and 
Jun Isobe

69 302 Characterizing Cryogenic Carbon Dioxide Capture for Life Support Systems Grace Belancik, Darrell Jan, Roger Huang, Jordi Paredes-Garcia and Joe Chambliss

112 302 Commercial Contamination Control Practices Applicable For Protecting Crew And 
Environment

R Vijayakumar

116 302 CO2 Capacity Sorbent Analysis using Volumetric Measurement Approach Roger Huang, Grace Belancik, Darrell Jan, James Knox and Tra-My Justine Richardson

117 302 Zeolite Degradation: An Investigation of CO2 Capacity Loss of 13x Sorbent Roger Huang, Tra-My Justine Richardson, Grace Belancik, Darrell Jan, John Hogan and 
James Knox

122 302 Liquid Behavior through a Capillary Microchannel Contactor in a Reduced Gravity Aircraft Tanya Rogers, John Graf and Julia Worrell

123 302 Selection and Characterization of a Liquid Sorbent for CO2 Removal in Advanced 
Exploration Systems

Tanya Rogers, Matthew Paragano, John Graf, Darrell Jan, Grace Belancik, Broerman 
Craig, Shayne Westover and John Hogan

135 302 Status of the Advanced Closed Loop System ACLS for Accommodation on the ISS Klaus Bockstahler, Ruediger Hartwich, Carsten Dr. Matthias, Daniele Laurini, Scott 
Hovland and Johannes Witt

174 302 Particulate filtration from emissions of a plasma pyrolysis assembly reactor using 
regenerable porous metal filters

Juan Agui, Gordon Berger, R. Vijayakumar, Philip West, Karen Mitchell, Morgan Abney 
and Zach Greenwood

182 302 Methane Post-Processing and Hydrogen Separation for Spacecraft Oxygen Loop Closure Zach Greenwood, Morgan Abney, Lee Miller and Terry Wall

188 302 Investigation of desiccants and CO2 sorbents for exploration systems 2016-2017 James Knox, Gregory Cmarik, David Watson, Lee Miller and Timothy Giesy

209 302 Development of Carbon Dioxide Removal Systems for NASA’s Deep Space Human 
Exploration Missions 2016-2017

James Knox

215 302 Study on Water Electrolysis for Oxygen Production -Reduction of Water Circulation and 
Gas-Liquid Separator-

Masato Sakurai

216 302 Energy Efficient Microlith®-based Catalytic Reactor and Recuperator for Air Quality 
Control Applications

Saurabh Vilekar, Kyle Hawley, Christian Junaedi, Bruce Crowder, Julian Prada, Richard 
Mastanduno, Jay Perry and Matthew Kayatin

219 302 Evolving Maturation of the Series-Bosch System Christine Stanley, Morgan Abney, George Barnett and Connor Thompson

233 302 The Incidence and Fate of Volatile Methyl Siloxanes in a Crewed Spacecraft Cabin Jay Perry and Matthew Kayatin

234 302 Characterization of Carbon Dioxide Removal using Ionic Liquids in Novel Geometries Katya Arquilla, Tessa Rundle, Daniel Phillips, Alexander Lampe, Brett Shaffer, Anthony 
Lima, Trevor Fritz, Jacob Denton, Jordan Dixon, Jordan Holquist, Michael Lotto and 

240 302 4BMS-X Design and Test Activation Warren Peters and James Knox

256 302 Four Bed Molecular Sieve – Exploration (4BMS-X) Virtual Heater Design and Optimization Richard Schunk, Warren Peters and John Thomas

257 302 Evaluation of a Candidate Trace Contaminant Control Subsystem Architecture: The High 
Velocity, Low Aspect Ratio (HVLA) Adsorption Process

Matthew Kayatin and Jay Perry

291 302 Polanyi Evaluation of Adsorptive Capacities of Commercial Activated Carbons Oscar Monje and Jan Surma

295 302 Laser Processed Condensing Heat Exchanger Technology Development Scott Hansen, Sarah Wright, Dr. Sarah Wallace, Tanner Hamilton, Dr. Dennis 
Alexander, Dr. Craig Zuhlke and John Sanders

361 302 The Integrated Carbon Dioxide Removal, Compression, and Storage (CRCS) System Tra-My Justine Richardson, Darrell Jan, John Hogan, Gary Palmer, Roger Huang, Grace 
Belancik, Jason Samson and Brian Koss

43 303 Water Recovery System Architecture and Operational Concepts to Accommodate 
Dormancy

Donald Carter, Molly Anderson and David Tabb

62 303 Chromium Brine Containment Membrane Demister for the CapiBRiC Lance Delzeit



79 303 The effect of fatty acids to protect forward osmosis membranes from damage Jaione Romero-Mangado, Jurek Parodi, Ofir Stefanson, Cooper Lathrop, Madeleine 
Lewis, Alessandro Ferrara, Simone Tatum and Michael Flynn

152 303 Testing Aquaporin InsideTM Membrane on the International Space Station - part II Maja Bender Tommerup, Kim Kleinschmidt, Jörg Vogel, Michael Flynn and Hali Shaw

225 303 Closing the Water Loop for Exploration: Status of the Brine Processor Assembly Laura Kelsey, Caitlin Meyer, Sarah Shull, Patrick Pasadilla, Jason Brockbank, Barrett 
Locke, Javier Lopez, Thomas Cognata, Thomas Orlando and Norman Hahn

247 303 Multifiltration Bed Replacement System for the International Space Station using 
Aquaporin Membranes and Humidity Condensate Ersatz Wastewater

Hali Shaw, Michael Flynn, David Beeler, Kevin Howard, Jurek Parodi, Brian Kawashima, 
Thomas A. E. Andersen, Jörg Vogel and Kim Kleinschmidt

299 303 Biologically Pre-Treated Habitation Waste Water as a Sustainable Green Urine Pre-Treat 
Solution

William Jackson, Bret Thompson, Ritesh Sevanthi, Audra Morse, Caitlin Meyer and 
Michael Callahan

337 303 ISS Potable Water Sampling and Chemical Analysis Results for 2016 John E. Straub I I, Debrah K. Plumlee, William T. Wallace, James T. Alverson, Mickie J. 
Benoit, Robert L. Gillispie, David Hunter, Mike Kuo, Jeffrey A. Rutz, Edgar K. Hudson, 

350 303 Development of a Foam Based Capillary Driven Brine Residual in Containment (BRIC) 
Processor

Stuart Pensinger, Mark Weislogel, Kyle Viestenz, Melissa Campbell and Michael 
Callahan

106 304 Advanced Microgravity Compatible Integrated Laundry System (AMCILS) Development William Michalek, Spencer Wambolt, Adam Wheeler, Bryan McCurry, Richard Wheeler 
and John Fisher

154 304 Development of a Micro-Scale Plasma Arc Gasification System for Long Duration Space 
Mission Waste Processing

Anne Meier, Prital Thakrar, Malay Shah, Thad Johnson, Jon Bayliss, Paul Hintze, Tracy 
Gibson and James Captain

207 304 Multipurpose Waste Disposal Bags for Heat Melt Compactor Application Krishnaswamy Rangan, Jacob Coppage-Gross, Justin Frey and Tirumalai Sudarshan

267 304 Heat Melt Compactor Development Progress Jeffrey Lee, John Fisher and Gregory Pace

335 304 Measurement and Modeling of Torrefaction Processing for Human Solid Waste 
Management in Space

Michael Serio, Joseph Cosgrove, Marek Wójtowicz, Thomas Stapleton, Timothy Nalette, 
Michael Ewert, Jeffrey Lee and John Fisher

11 307 Creating an Experiential Learning and Research Driven Spacesuit Lab for ERAU Ryan Kobrick and Erik Seedhouse

47 307 U.S. Spacesuit Knowledge Capture Accomplishments in Fiscal Year 2016 Cinda Chullen and Vladenka Oliva

73 307 Inclusion of Minority Serving Institutions (MSIs) in the Small Business Innovation 
Research (SBIR) / SBIR Technology Transfer (STTR) Program at the NASA Johnson 

Doug Goodman, Kathryn Packard and James Whittington

309 307 Using Astrobiology & Space Mission Planning to bring STEM challenges to audiences of 
all ages.

Margaret Race

127 308 Carbon Dioxide Collection and Pressurization Technology Karen Jayne, Daniel Carr and Michael Kimble

161 308 Mars Atmospheric Conversion to Methane and Water: An Engineering Model of the 
Sabatier Reactor with Characterization of Ru/Al2O3 for Long Duration Use on Mars

Anne Meier, Malay Shah, Paul Hintze, Elspeth Petersen and Anthony Muscatello

205 308 Instrument for Solvent Extraction and Analysis (ISEE) of Organics from Regolith Simulant 
Using Supercritical Fluid Extraction and Chromatography

Carolina Franco and Paul Hintze

245 308 Ionic Liquids Enabling Revolutionary Closed-Loop Life Support Brittany Brown, Morgan Abney, Laurel Karr, Christine Stanley, David Donovan and Mark 
Paley

283 308 Consideration of Planetary Protection Issues in the Context of the M-WIP Study J Andy Spry

328 308 Lessons learned and a path forward for all-ceramic solid oxide electrolysis. Thomas Cognata

61 400 Ultraviolet Testing of Space Suit Materials for Mars Kristine Larson

94 400 Further Development and Testing of a Commercial Intra-Vehicular Activity Space Suit Ted Southern, Nikolay Moiseev, Aaron Persad and Jason Reimuller

97 400 Novel Mechanical Counter Pressure Gloves Ted Southern and Nikolay Moiseev

99 400 Analysis of Potential Glove-Induced Hand Injury Metrics during Typical Neutral Buoyancy 
Training Operations

Shane McFarland and Dan Nguyen



100 400 SuitabilityTesting for PoSSUM Scientist-Astronaut Candidates using the Suborbital Space 
Flight Simulator with an IVA Spacesuit

Pedro J Llanos, Erik Seedhouse, Ryan Kobrick and Victor Kitmanyen

114 400 Effects of Anthropometric Variability and Dimensional Change Due to Posture on 
Orthostatic Intolerance Garments

Rachael Granberry, Lucy Dunne and Bradley Holschuh

124 400 Space Suit and Portable Life Support System Center of Gravity Influence on Astronaut 
Kinematics, Exertion and Efficiency

Siddharth Sridhar, Eric Stetz, Shane McFarland and Grant Schaffner

230 400 Final Frontier Design's EVA Space Suit Enclosure (ESSE) Nikolay Moiseev and Ted Southern

239 400 Development of Elastomer-Strain Gauge Composite for On-Body Dynamic Force 
Measurement

Mary Ellen Berglund, Esther Foo, Lucy Dunne and Brad Holschuh

242 400 Development and Wear Evaluation of Titanium Spacesuit Bearings Richard Rhodes, Brian Battisti and Ray Ytuarte

250 400 Testing of the Z-2 Space Suit at the Neutral Buoyancy Laboratory Ian Meginnis, Richard Rhodes, Kristine Larson and Amy Ross

258 400 Planetary Glove Advancements and Testing Greg Muller, David Graziosi and Keith Splawn

261 400 Mapping of IVA Spacesuit Mobility - Design Observations and Functionality Gavin James, Victor Kitmanyen and Ryan Kobrick

287 400 In-Situ Fabricated Space Suits for Extended Exploration and Settlement Harrison Bartlett, Joseph Bowser, Carlos Callejon Hierro, Sarah Garner, Lawrence 
Guloy, Christina Hnatov, Jonathan Kalman, Baram Sosis and David Akin

310 400 Stiffness Equations of Astronauts EVA Glove (Orlan-DM) Mehdi Mousavi, Silvia Appendino, Alessandro Battezzato, Alain Favetto, Francesco 
Pescarmona and Fai Chen Chen

363 400 Shock Hazard Prevention through Self-Healing Insulative Coating on SSA Metallic 
Bearings

Runqing Ou, Kenneth Eberts, Ganesh Skandan, Shobana Sivaguru, Daniel Gleeson, 
Linda Hewes, Janet Ferl, Stephen Scarborough and Amy Ross

151 401 Validation of the Virtual Spacesuit using Apollo 15 Data Claas Olthoff

185 401 Space Suit Thermal Control Using Thermoelectric Devices Kipp Larson and James Nabity

192 401 EVA Systems Technology Gaps and Priorities 2017 Brian Johnson and Jesse Buffington

24 402 Design of an On-orbit Point-of-use Adsorbent Filter for the Extravehicular Mobility Unit 
Influent Feed-water

John Steele, Barbara Peyton, Tony Rector, Dave Etter, Doug Zupan and Stephanie 
Johnston

25 402 Status of the Redesign of the Extravehicular Mobility Unit Airlock Cooling Loop Recovery 
Assembly

John Steele, Dane Arnold, Barbara Peyton, Tony Rector and Mallory Jennings

50 402 Continued Development of Non-intrusive, Distributed Gas Sensing Technology for 
Advanced Spacesuits

Cinda Chullen, Jesus Delgado Alonso and Paul Dicarmine

51 402 Chip-Scale, Nanoengineered CO2 Gas Sensors for Integrated Spacesuit Monitoring Cinda Chullen, Ting Xie, Brian Thomson, Baomei Wen, Asha Rani, Ratan Debnath and 
Abhishek Motayed

54 402 Lithium Chloride Absorber Radiator for Mars Exploration Michael Izenson, Scott Phillips, Dimitri Deserranno and Ariane Chepko

105 402 Space Suit Portable Life Support System 2.0 Unmanned Vacuum Environment Testing Ian Anchondo, Marlon Cox, Carly Meginnis, David Westheimer and Matthew Vogel

194 402 Advanced Supported Liquid Membranes for Ammonia and Formaldehyde Control in Space 
Suits

David Wickham, Kevin Gleason and Scott Cowley

252 402 Design and Evaluation of Regenerable Trace Contaminant Control for Advanced Portable 
Life Support System

Christian Junaedi, Kyle Hawley, Codruta Loebick and Saurabh Vilekar

270 402 Development of Trace Contaminant Control Prototypes for the Portable Life Support 
System (PLSS)

Marek A. Wójtowicz, Joseph E. Cosgrove, Michael A. Serio, Tim Nalette, Sandra V. 
Guerrero, William Papale and Monique S. Wilburn

298 402 Development of Lithium Chloride Absorber Radiator for Flight Demonstration Michael Izenson, Scott Phillips, Ariane Chepko, Gregory Daines, Gregory Quinn and 
John Steele

369 402 Oxygen Compatibility and Challenge Testing of the Portable Life Support System Variable 
Oxygen Regulator for the Advanced Extravehicular Mobility Unit

Colin Campbell, Marlon Cox, Eric Falconi, Carly Meginnis, Bruce Barnes and Bruce 
Conger



288 403 Development and Testing of a Next-Generation Spacesuit Simulator for Analog Field 
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