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173 101 Thermal Modeling and Testing of the Edison Demonstration of Smallsat 
Networks Project (EDSN)

Robert Coker

177 101 Early Operations Flight Correlation of the Lunar Laser Communications 
Demonstration (LLCD) on the Lunar Atmosphere and Dust Environment 
Explorer (LADEE)

Hume Peabody, Don Cornwell, Daniel Nguyen and Kan Yang

311 101 Phase Change Material for Temperature Control of Imager or Sounder on 
GOES Type Satellites in GEO

Michael Choi

312 101 Asteroid Bennu Temperature Maps for OSIRIS-REx Spacecraft and 
Instrument Thermal Analyses

Michael Choi, Josh Emery and Marco Delbo

31 102 Passive Thermal Control for the Low Density Supersonic Decelerator 
(LDSD) Test Vehicle Spin Motors Sub-System

Matthew Redmond, A.J. Mastropietro, Michael Pauken and Brandon 
Mobley

64 102 Thermal control design of SEIS instrument for INSIGHT martian mission Ludovic Perrin

147 102 Phase-change thermal capacitors for ExoMars 2016 mission Marco Gottero, Valter Perotto, Renato Martino and Bryan Leyda
295 102 A Curious year on Mars—long-term thermal trends for Mars Science 

Laboratory rover’s first Martian year.
Gordon Cucullu, Daniel Zayas, Keith Novak and Patrick Wu

104 103 Characterization of combustion in a hybrid rocket motor paraffin-based. Saulo Gomez, Shirley Pedreira and Pedro Lacava

195 103 Conceptual Designs for Volatile Mining Operations in Lunar Cold Trap 
Environments

Kyle Kotowick, David Barmore, Thomas Coles, Lynn Geiger and Jeffrey 
Hoffman

78 104 Polymer-Reinforced, Nonbrittle, Lightweight Cryogenic Insulation  for 
Reduced Life-Cycle Costs

David Hess, Corey Selman and Uma Sampathkumaran

119 104 Heat Storage Panel Using a Phase-change Material Encapsulated in a 
High-thermal conductivity CFRP for Micro Satellites

Kouhei Yamada, Hosei Nagano, Yoshinari Kobayashi and Tsuyoshi 
Totani

123 104 Heat Storage Material with Crystal Transformation for Micro- and Nano-
Satellites

Tsuyoshi Totani, Takuya Kuni, Toshifumi Satoh, Masashi Wakita and 
Harunori Nagata

124 104 Development of Mechanical Heat Switch for Future Space Missions Makiko Ando, Keisuke Shinozaki, Atsushi Okamoto, Hiroyuki Sugita and 
Takehiro Nohara

142 104 Development of Cryogenic Insulations for Launcher Upper Stages Wolfgang Fischer
228 104 Investigation of Dissolved Air Effects on Subcooled Flow Boiling Heat 

Transfer for Boiling Two-Phase Flow Experiment onboard the ISS
Kenichiro Sawada, Takashi Kurimoto, Atsushi Okamoto, Satoshi 
Matsumoto, Hitoshi Asano, Osamu Kawanami, Koichi Suzuki and 
Haruhiko Ohta

275 104 Integrated Sublimator Driven Coldplate (ISDC) Test Results and Model 
Correlation

Chad Bower, Thomas Leimkuehler and Aaron Powers

303 104 Water Based Phase Change Material Heat Exchanger Development Scott Hansen, Rubik Sheth, Matt Atwell, Ann Cheek, Muskan Agarwal, 
Steven Hong, Aashini Patel, Lisa Nguyen and Luciano Posada

239 108 JWST PMBSS Deployable Wings Thermal Management during Cryo-
Cycle at XRCF

Sang Park, Lester Cohen and Mark Freeman

256 108 Optical Element Thermal Modeling for JWST to Support System Level 
Ground Tests

Randy Franck, Sang Park, Russel B. Schweickart, Dan Meagher, Carl 
Reis and Wes Ousley

304 108 James Webb Space Telescope Cryogenic Thermal Pathfinder Test Wes Ousley, Angelique Davis and William Burt
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35 201 Testing of a Neon Loop Heat Pipe for Large Area Cryocooling Jentung Ku and Franklin Robinson
102 201 Advanced Cooling Technology to an Aluminum-Ammonia Pulsating Heat 

Pipe
Zhihu Xue, Wei Qu, Minghui Xie and Wei Li

115 201 Effects of Secondary Wicks on the Thermal Performance of a Loop Heat 
Pipe

Masahiko Taketani and Hiroki Nagai

121 201 Mathematical Modeling and Experimental Validation of Oscillating Heat 
Pipes

Takurou Daimaru, Shuhei Yoshida, Hiroki Nagai, Atsushi Okamoto, 
Makiko Ando and Hiroyuki Sugita

136 201 Fluid selection for space thermal control systems Roel Benthem Van, Henk Jan Gerner Van, Johannes Es Van, David 
Schwaller and Stéphane Lapensée

249 201 Operation Characteristics of Loop Heat Pipes with PTEF and SUS wicks Shun Okazaki, Hosei Nagano, Hiroki Nagai and Hiroyuki Ogawa

262 201 Launch Vehicle Avionics Passive Thermal Managment William Anderson, Cameron Corday, Mike Dechristopher, John 
Hartenstine, Taylor Maxwell, Carl Schwendeman and Calin Tarau

4 202 Thermal Design of the Solar Orbiter SPICE instrument Bryan Shaughnessy and James Cornaby
82 202 Thermal Design of a Recoverable Microsatellite Sean Tuttle

134 202 IXV Venting System Design and Testing Giovanni Loddoni, Massimo Bertone, Lorenzo Andrioli, Salvatore Tavera 
and Cosimo Sinesi

159 202 Thermal Design of the Energization and Radiation in Geospace satellite Yasuko Shibano, Hiroyuki Ogawa, Takeshi Takashima, Hisayoshi 
Suzuki, Takehiro Maki, Keita Fukuzawa and Shingo Matuura

164 202 Development of a two-phase mechanically pumped loop (2     

thermal dissipation management of spacecraft : Simulation and test 
results

Alain Chaix, Julien Hugon and Patrick Hugonnot

283 202 Assessment of molecular contamination on the BepiColombo MMO 
spacecraft

Hiroyuki Ogawa, Fumitaka Urayama, Susumu Baba, Eiji Miyazaki, Akira 
Okamoto and Hajime Hayakawa

285 202 Thermal Control System of X-ray Astronomy Satellite ASTRO-H : Current 
Development Status and Prospects

Naoko Iwata, Takashi Usui, Akihiko Miki, Mizuho Ikeda, Takahiro 
Yumoto, Yukari Ono, Hiroyuki Ogawa, Tadayuki Takahashi and Kazuhiro 
Abe

22 203 Icy Target Thermal Test Apparatus and Calibration of the CIRIS 
Planetary Infrared Spectrometer

Preethi Vaidyanathan, Alex Wallach, Daniel Berisford, Kevin Hand, 
Robert Carlson and Didier Keymeulen

36 203 Thermal Testing of the Mercury Transfer Module Sean Tuttle, Graham Johnson, Scott Morgan, Andy Quinn, Jürgen 
Schilke and Daniele Stramaccioni

50 203 LISA Pathfinder Inertial Sensor Head Thermal Correlation in Frequency 
Domain

Paolo Ruzza, Alberto Franzoso, Christian Vettore, Paolo Sarra, Floriano 
Venditti and Francesco Zanetti

61 203 SMAP (Soil Moisture Active and Passive) Cone Clutch Assembly (CCA) 
Thermal Conductance Test

Gordon Cucullu, Rebecca Mikhaylov, Daniel Forgette, Eug-Yun Kwack, 
Gary Wang and Pamela Hoffman

245 203 Temperature Knowledge and Model Correlation for the Soil Moisture 
Active and Passive (SMAP) Reflector Mesh

Rebecca Mikhaylov, Eug-Yun Kwack and Douglas Dawson

289 203 Considerations for Two-Tier Thermal Testing of Spacecraft Electronic 
Units

John Welch

25 204 Water Walls Life Support Architecture System Overview Marc M Cohen, Renée L. Matossian, François Lévy and Michael Flynn

106 204 Fresnel-based Solar Concentration Power System for Mars and Lunar 
Outposts

Roberto Furfaro, Sean Gellenbeck and Phil Sadler

107 204 Development of an Outreach and Teaching Module Based On Prototype 
Lunar Greenhouse (LGH-OTM)

Michael Munday, Gene Giacomelli, Marianna Yanes and R. Lane 
Patterson

120 204 Review and analysis of plant growth chambers and greenhouse modules 
for space

Paul Zabel, Matthew Bamsey, Daniel Schubert and Martin Tajmar



122 204 Design of a Containerized Greenhouse Module for Deployment to the 
Neumayer III Antarctic Station

Matthew Bamsey, Paul Zabel, Lucie Poulet, Daniel Schubert, Conrad 
Zeidler, Eberhard Kohlberg and Thomas Graham

126 204 Importance of election of species for utilization of tree in the space 
environment

Kaori Tomita-Yokotani, Yukari Chida, Seigo Sato, Kei'Ichi Baba, Hiroshi 
Katoh, Toshisada Suzuki, Takeshi Katayama, Yoshiharu Fujii and Kyohei 
Motohashi

127 204 Utilization of a terrestrial cyanobacterium, Nostoc sp. HK-01, under the 
space environment

Shunta Kimura, Mayumi Arai, Hiroshi Katoh, Reiko Ajioka, Kei'Ichi Baba, 
Seigo Sato and Kaori Tomita-Yokotani

138 204 The Utilization of Urine processing for the Advancement of Life Support 
Technologies

Elysse Grossi, John Hogan and Michael Flynn

141 204 The Effects of Membrane Selection on Bioelectrochemical System 
Performance

Elysse Grossi, John Hogan, Michael Flynn and Lily Chao

167 204 Mass and Energy Balances Measured in a Semi-Closed Lunar 
Greenhouse Prototype (LGH) for Food Production and Air Revitalization

R. Lane Patterson, Gene Giacomelli, Marianna Yanes, Tyler Jensen and 
Erica Hernandez

170 204 Poly-Culture Food Production Mass Balances Prediction in a Semi-
Closed Lunar Greenhouse Prototype (LGH)

Giorgio Boscheri, Cesare Lobascio, Matteo Lamantea, Lane Patterson, 
Erica Hernandez, Tyler Jensen and Murat Kacira

246 204 Decision Support System Enabled Lunar Greenhouse System 
Monitoring, Control and Management

David Story, Kacira Murat and Caitlyn Hall

255 204 Utilization of the terrestrial cyanobacteria Hiroshi Katoh, Mika Yokoshima, Shunta Kimura, Jun Furukawa, Tomita-
Yokotani Kaori, Yuji Yamaguchi and Hiroyuki Takenaka

302 204 Microorganism Utilization for Synthetic Milk Production Megan Morford, Christina Khodadad, Lashelle Spencer, Jeffrey Richards, 
Richard Strayer, Mary Hummerick, Janicce Caro, Michele Birmele and 
Raymond Wheeler

44 205 Detecting CO2 Using Nanowire Chemiresistive Sensor for Monitoring Air 
Quality in Enclosed Space Habitat

Maksudul M Alam, Mohammad Mushfiq, Uma Sampathkumaran, 
Kisholoy Goswami and Eric L Brosha

58 205 Optical Multi-Gas Monitor Technology Demonstration on the International 
Space Station

Jeffrey Pilgrim, William Wood, Miguel Casias, Andrei Vakhtin, Michael 
Johnson and Paul Mudgett

68 205 Ongoing ANITA2 Breadboarding and Development - Detailed Design of 
the High ‎Performance Next Generation Air Quality Monitor for 
Continuous operation on ISS ‎

Timo Stuffler, Sven Gutruf, Dirk Kampf, Atle Honne, Henrik Schumann-
Olsen, Kristin Kaspersen, Norbert Henn, Christophe Lasseur and Pierre 
Rebeyre

244 205 Five-Channel Infrared Laser Absorption Spectrometer for Combustion 
Product Monitoring Aboard Manned Spacecraft

Ryan Briggs, Clifford Frez, Carl Borgentun, Mahmood Bagheri, Siamak 
Forouhar and Randy May

292 205 Implementation and Test Results on a Mass Spectrometer and 
Micromachined Preconcentrator and Gas Chromatographfor Crewed and 
Robotic Space Missions

Stojan Madzunkov, Jurij Simcic, Byunghoon Bae, Murray Darrach, 
Richard Kidd and Nicholas Scianmarello

316 205 Recent Advances in Water Analysis with Gas Chromatograph Mass 
Spectrometers

John A. MacAskill and Edem Tsikata

63 206 Amine Swingbed Payload Testing on ISS Amy Button and Jeffrey Sweterlitsch
280 206 SIX YEARS OF COLUMBUS TCS FLIGHT ACTIVITY Savino De Palo, Gaetana Bufano, Zoltan Szigetvari and Jan Persson
286 206 International Space Station (ISS) Internal Active Thermal Control System 

(IATCS) Sodium Bicarbonate/Carbonate Buffer in an Open Aqueous 
Carbon Dioxide System and Corollary Electrochemical/Chemical 
Reactions Relative to System pH Changes

Thomas Stegman, Mark Wilson, Brad Glasscock and Mike Holt

21 207 A Practical Thermal Launcher Analysis Tool for three- axis Stabilized 
GEO Communication Satellites

Murat Bulut and Nedim Sozbir

93 207 Determination of Shadowing On the Lunar Surface Using a Lunar-
Celestial Equatorial Coordinate System

Sherrie Hall and Jefferey Hoffman



297 207 Lumped Parameter Thermal Conductor Generation for 3D Geometry Jon Strutt, Nigel Stock and Chris Kirtley
300 207 Mapping nodal properties between dissimilar nodal representations of 

spacecraft structures using ESATAN-TMS  -  Application of thermal node 
property mapping to the design and analysis of the EarthCARE solar 
array plume shield

Alexander Maas

18 300 CFD Modeling of Water Mist Portable Fire Extinguisher Discharge 
Characteristics in the International Space Station

Chang Son, Nikolay Ivanov, Evgueni Smirnov and Denis Telnov

99 300 A New Concept Environmental Control System with Energy Recovery 
Considerations for Commercial Airplane

Long Chen, Xingjuan Zhang and Chunxin Yang

100 300 Preliminary investigation of the effect of aircraft ECS to the bleed air 
contamination: numerical tools development

Peng Ke

168 300 Full System Modeling and Validation of the Carbon Dioxide Removal 
Assembly

Robert Coker, James Knox, Hernando Gauto and Carlos Gomez

23 301 Material Circulation Control with Modules Addition in Advanced Life 
Support System using Hierarchical Autonomous Control Method

Masakatsu Nakane, Yoshio Ishikawa and Hiroyuki Miyajima

137 301 A Novel Framework for Advanced Life Support (ALS) Systems Control Ioana Josan-Drinceanu and Olivier de Weck
8 302 Status of the Advanced Closed Loop System ACLS for Accommodation 

on the ISS
Klaus Bockstahler, Joachim Lucas and Johannes Witt

28 302 Visible Light Responsive Catalysts Using Quantum Dot-Modified TiO2 for 
Air and Water Purification

Janelle Coutts, Paul Hintze, Christian Clausen and Jeffrey Richards

34 302 Third Generation Advanced PPA Development Richard Wheeler, Neal Hadley, Spencer Wambolt and Morgan Abney
84 302 Novel CO2 Selective Membranes for CO2 Control in Space Station and 

Space Suit
Osamu Okada, Masaaki Teramoto, Tamotsu Nonouchi, Nobuaki Hanai, 
Junya Miyata, Yasato Kiyohara and Masato Sakurai

86 302 Use of adsorbent photocatalytic materials for air revitalization in space 
closed environment

Lucia Grizzaffi, Ilaria Locantore, Arianna Pandi, Giorgio Boscheri, Matteo 
Lamantea, Barbara Onida and Eleonora Loiacono

90 302 CO2 Reduction Assembly Prototype using Microlith-based Sabatier 
Reactor for Ground Demonstration

Christian Junaedi, Kyle Hawley, Dennis Walsh, Subir Roychoudhury, 
Morgan Abney and Jay Perry

125 302 Development of Oxygen Generation Demonstration on  JEM (KIBO) for 
Manned Space Exploration

Masato Sakurai

160 302 Development of Carbon Dioxide Removal Systems for Advanced 
Exploration Systems 2013-2014

James Knox, Hernando Gauto, Rudy Gostowski, David Watson, John 
Thomas, Lee Miller, Robert Coker and Christine Stanley

175 302 Series-Bosch Technology for Oxygen Recovery During Lunar or Martian 
Surface Missions

Morgan Abney, Matthew Mansell, Christine Stanley, Jennifer Edmunson, 
Samuel Dumez, Kevin Chen and James E. Alleman

192 302 Characterization of Potassium Superoxide and a Novel Packed Bed 
Configuration for Closed Environment Air Revitalization

Jordan Holquist, David Klaus and John Graf

220 302 Development and Testing of a Two-Stage Air Drying System for 
Spacecraft Cabin CO2 Removal Systems

John Hogan, Darrell Jan, Gary Palmer, Tra-My Justine Richardson, Paul 
Linggi and Zhe Lu

243 302 Performance of Silica Gel in the role of Residual Air Drying Darrell Jan, John Hogan, Brian Koss, Gary Palmer, Tra-My Justine 
Richardson, Paul Linggi and James Knox

282 302 Evaluating the Adsorptive Capacities of Chemsorb 1000 and Chemsorb 
1425

Oscar Monje, Jan Surma, Marissa Johnsey and Orlando Melendez

72 303 Space and Industrial Brine Drying Technologies Harry Jones, Richard Wisniewski, Michael Flynn and Hali Shaw
77 303 The Use of Conductive Porous Media Evaporation and Thermoelectric 

Heat Pump Freeze-Concentration for Water Recovery in Space 
Exploration

J.M.R. Apollo Arquiza, Jean Hunter and Susana Carranza

96 303 Optimization of the Distiller Calcium Limiter (DCaL) System for Calcium 
Removal in Spacecraft Wastewater

Hali Shaw, Michael Flynn, Richard Wisniewski, Sarah Shull, Miriam 
Sargusingh, David Beeler, Brian Kawashima, Jeanie Howard, Kevin 
Howard and Lance Delzeit



172 303 Development Status of WMS Sub-Assembly for water treatment within 
the ACLS Rack

Matteo Lamantea, Giorgio Boscheri, Klaus Bockstahler, Helmut Funke, 
Johannes Witt and Cesare Lobascio

185 303 Progress and direction of the Forward Osmosis Cargo Transfer Bag 
concept for 2013

Jurek Parodi, Michael Flynn, Sherwin Gormly, Madeline Hardcastle, 
Lucia Grizzaffi, Cesare Lobascio and Letterio Gemelli

237 303 Performance of a Full Scale MABR (CoMANDR 2.0) for Pre-treatment of 
a Habitation Waste Stream Prior to Desalination.

Ritesh Sevanthi, Audra N.Morse, Dylan Christenson, William Jackson, 
Elizabeth Cummings and Kevin Nguyen

247 303 The Use of Porifera Membranes for Urea Rejection in Forward Osmosis 
Systems

Enid Contes-De Jesus, Xer Cha and Michael Flynn

260 303 Advancements in Spacecraft Brine Water Recovery: Development of a 
Radial Vaned Capillary Drying Tray

Michael Callahan, Miriam Sargusingh, Karen Pickering and Mark 
Weislogel

269 303 Development of Ionomer-membrane Water Processor (IWP) technology 
for water recovery from urine

Laura Kelsey, Patrick Pasadilla and Taber MacCallum

307 303 THE PERFORMANCE OF THE SYSTEM FOR WATER RECOVERY 
FROM HUMIDITY CONDENSATE (SRV-K) AND THE SYSTEM FOR 
URINE FEED AND PRETREATMENT (SPK-U) ON RUSSIAN 
SEGMENT OF THE ISS

Leonid Bobe

17 304 Continued Development of the Brine Evaporation Bag Lance Delzeit, Deirdre Hyde, Hali Shaw, Kevin Howard, Michael Flynn 
and John Fisher

24 304 Generation 2 Heat Melt Compactor Development Mark Turner, John Fisher and Greg Pace
54 304 Catalytic Tar Reduction for Assistance in Thermal Conversion of Space 

Waste for Energy Production
Anne Caraccio, Robert Devor, Paul Hintze, Anthony Muscatello and 
Mononita Nur

76 304 An Examination of Trash Ozonation Jeffrey Lee, John Fisher and Linden Harris
80 304 Processing Of Packing Foams Using Heat Melt Compaction Linden Harris, Richard Alba, Kanapathipillai Wignarajah, John Fisher, 

Oscar Monje, Brandon Maryatt, James Broyan and Gregory Pace

210 304 An Assessment of the Water Extraction Capabilities of the Generation I 
Heat Melt Compactor

Ric Alba, Linden Harris, John Fisher, Mary Hummerick, Greg Pace, Brian 
Larson, Kanapathipillai Wignarajah and Lance Delzeit

211 304 Torrefaction Processing of Spacecraft Solid Wastes Michael Serio, Joseph Cosgrove, Marek Wójtowicz, Jeffrey Lee, 
Kanapathipillai Wignarajah and John Fisher

226 304 Use of Pyrolysis Processing for Trash to Supply Gas (TtSG) Michael Serio, Joseph Cosgrove, Marek Wójtowicz, Jeffrey Lee and John 
Fisher

203 305 Dream Chaser® Thermal Control Subsystem: Nitrous Oxide Boiler 
Development Testing

Jonathan Metts, Stephen Miller, Jeff Johnson and Gregory Quinn

270 305 Inspiration Mars ETDU Water Management System Test Results Laura Kelsey and Barry Finger
273 305 Inspiration Mars ETDU Air Management System Test Results Tyler Ball, Barry Finger, Christian Junaedi, Meagan Rich and Matt Cates

308 306 Multi Purpose Crew Vehicle Active Thermal Control and Environmental 
Control and Life Support Development Status

John Lewis, Richard Barido, Cindy Cross, George Rains and Paul Boehm

309 306 Orion Suit Loop Variable Pressure Regulator Development Michael Mosher, Andrew Vassallo and John Lewis
230 307 U.S. Spacesuit Knowledge Capture Accomplishments in Fiscal Years 

2012 and 2013
Cinda Chullen and Vladenka Oliva

235 307 Incorporating Bioastronautics into an Engineering Curriculum David Klaus
7 400 A novel method for characterizing spacesuit mobility through metabolic 

cost
Shane Mcfarland and Jason Norcross

55 400 CO2 Washout Testing Using Various Inlet Vent Configurations in the 
Mark-III Space Suit

Adam Korona, Jason Norcross, Bruce Conger and Moses Navarro

67 400 Enhancements to the ISS Phase VI Glove Design Robert Jones, Alex Linsner, Steve Wyatt, Craig Scheir, Greg Muller, Joey 
Sung, David Graziosi and Linda Hewes



88 400 Morphing Upper Torso: A Resizable and Adjustable EVA Torso Assembly Shane Jacobs

91 400 Z-2 Protoype Space Suit Development Amy Ross, Richard Rhodes, David Graziosi, Robert Jones, Ryan Lee, 
Bazle Z. 'Gama' Haque and John W. Gillespie

112 400 Feasibility of Spacesuit Kinematics and Human-Suit Interactions Pierre Bertrand, Allison Anderson, Alexandra Hilbert and Dava Newman

132 400 Spacesuit Water Membrane Evaporator Integration with the ISS 
Extravehicular Mobility Unit

Victoria Margiott and Robert Boyle

151 400 Thermal Micrometeoroid Garment Development for an Exploration EVA 
Glove

Shawn Macleod, Shane Jacobs and Matthew Doherty

191 400 In-Suit Sensor Systems for Characterizing Human-Space Suit Interaction Allison Anderson, Alexandra Hilbert, Pierre Bertrand, Shane McFarland 
and Dava Newman

193 400 Advanced EVA Helmet Assembly Michael Mccarthy, Travis Ripps and Brian Battisti
194 400 Use of MACES IVA suit for EVA mobility evaluations Richard Watson
213 401 Results of a Dynamic Liquid Cooling Garment Simulation in V-SUIT Claas Olthoff and Johannes Göser
266 401 3D Modeling of Human Thermal Interactions in Complex Environments 

using the Wissler Human Thermal Model
Thomas Cognata and Tom Durrant

267 401 CFD Analysis Results for CO2 Washout in the Exploration Space Suit Tyler Ball, Amish Thaker and John Fricker

271 401 Exploration Suit Thermal Performance in a Variety of Environments Tom Durrant, Thomas Cognata, Brad Harris, Thomas Leimkuehler and 
John Fricker

51 402 Performance of a Multifunctional Space Evaporator-Absorber-Radiator 
(SEAR)

Michael Izenson, Weibo Chen, Grant Bue, Gregory Quinn, Scott Phillips 
and Ariane Chepko

62 402 CO2 Removal from Mars EMU Gokhan Alptekin, Matthew Cates, Ambal Jayaraman, Michael Bonnema, 
Trevor Haanstad and Molly Anderson

89 402 Evaluation of Heat Transfer Strategies to Incorporate a Full Suit Flexible 
Radiator for Thermal Control in Space Suits

Christopher Massina, David Klaus and Rubik Sheth

128 402 Performance of Water Recirculation Loop Maintenance Components for 
the Advanced Spacesuit Water Membrane Evaporator

John Steele, Barbara Peyton, Tony Rector, Grant Bue, Janice Makinen 
and Colin Campbell

196 402 Continued Development of the Rapid Cycle Amine (RCA) System for 
Advanced Extravehicular Activity Systems

William Papale, Cinda Chullen, Colin Campbell, Bruce Conger, Summer 
McMillin and Frank Jeng

231 402 Advanced Supported Liquid Membranes for CO2 Control in 
Extravehicular Activity Applications

David Wickham, Kevin Gleason, Jeffrey Engel, Scott Cowley and Cinda 
Chullen

234 402 Compact Multi-Gas Monitor for Life Support Systems Control in Space: 
Evaluation Under Realistic Environmental Conditions

Jesus Delgado Alonso, Cinda Chullen and Edgar Mendoza

241 402 Carbon-Based Regenerable Sorbents for the Combined Carbon Dioxide 
and Ammonia Removal for the Primary Life Support System (PLSS)

Marek Wójtowicz, Joseph Cosgrove, Michael Serio, Venkata Manthina, 
Prabhakar Singh and Cinda Chullen

131 403 Suitport and Tether Operational Simulations for Asteroid Exploration at 
the Haughton Mars Project

Gregory Quinn, Marc Greene, Jim Fort and Pascal Lee

188 403 Performance Review of a Ten-Day Analogue Mission Utilizing an 
Integrated Pressurized Inflatable Lunar Habitat Base with Electric Rover 
and Pressurized Analog Planetary Suits

Tiffany Swarmer, Pablo De Leon and Lindsay Anderson

135 406 An Evaluation of Technology to Remove Problematic Organic 
Compounds from the International Space Station Potable Water

Tony Rector, John Steele, Barbara Peyton, Carol Metselaar, William 
Michalek, Elizabeth Bowman, Mark Wilson, Daniel Gazda and Layne 
Carter

190 406 International Space Station Potable Water Characterization for 2013 John E. Straub I I, Debrah K. Plumlee, John R. Schultz and Paul D. 
Mudgett



101 500 AEM-E – A small life support system for the transport of rodents to the 
ISS

Tobias Niederwieser, Richard Gerren, Alexander Hoehn, Paul Koenig, 
Sebastian Rieger, Stuart Tozer and Louis Stodieck

155 500 Design and flight-qualification of an oxygen resupply system to support 
the transport of live rodents to the ISS

Stuart Tozer, Alexander Hoehn, Paul Koenig, Tobias Niederwieser and 
Louis Stodieck

14 501 Unit Operation Performance Testing of Cascade Distillation Subsystem Vipul Patel, David Loeffelholz, Sarah Shull, Miriam Sargusingh, 
Macknight Allen, Mike Callahan and Ben Baginski

41 501 Feasibility Analysis of Spacecraft Design for a Manned Mars Free-Return 
Mission in 2018

Hiroyuki Miyajima and David Klaus

73 501 Don’t Trust a Management Metric, Especially in Life Support Harry Jones
118 501 A Grammar for Encoding and Synthesizing Life Support System 

Architectures using the Object Process Methodology
Sydney Do and Olivier de Weck

149 501 An Analysis of Hybrid Life Support Systems for Sustainable Habitats Margaret Shaw and Olivier de Weck
178 501 A Method for Capturing, Tracking and Ranking the Relative 

Competitiveness of Competing Alternatives
Jeffrey Lee

180 501 ECLSS Reliability for Long Duration Missions Beyond Low Earth Orbit Miriam Sargusingh and Jason Nelson

181 501 Efficient Evaluation Method of System Concepts for Preliminary ECLSS 
Design Studies

Tilman Binder, Emil Nathanson, Stefan Belz and Stefanos Fasoulas

204 501 A novel ion exchange system to purify mixed ISS waste water brines for 
chemical production and enhanced water recovery

Griffin M. Lunn, Lashelle Spencer, Anna Maria J. Ruby and Andrew 
McCaskill

212 501 Development Status of the Dynamic Life Support System Simulation V-
HAB

Claas Olthoff, Jonas Schnaitmann and Anton Zhukov

221 501 The Virtual Habitat – optimization of Life Support Systems Anton Zhukov and Markus Czupalla
223 501 Multidisciplinary Hybrid Surface Habitat Tradespace Exploration and 

Optimization
Margaret Shaw, Andrew Owens, Ioana Josan-Drinceanu and Olivier de 
Weck

274 501 The Dual Fan Separator Review of the Combination of Waste 
Management System Rotaty Equipment into a Single Component

Thomas Stapleton and James Broyan

296 501 Micro-Gravity Quantity Sensor for Urine Bag Fill Monitoring within the 
Universal Waste Management System

Thomas Stapleton, James Broyan, Monica Diaz, Lauren Bolton, Shawn 
Davis and Brandon Macedo

38 502 Random Access Frames (RAF): Alternative to Rack and Standoff for 
Deep Space Habitat Outfitting

A Scott Howe, Raul Polit-Casillas, David Akin, Katherine McBryan and 
Christopher Carlsen

264 502 Habitat Design and Assessment at Varying Gravity Levels David Akin, Katherine McBryan, Nicholas Limparis, Nicholas D'Amore 
and Christopher Carlsen

313 502 Prototype BLSS Lunar-Mars Habitat Design Phil Sadler, Roberto Furaro and Lane Patterson
26 503 Water Walls Radiation Shielding: Preliminary Beam Testing of Ersatz 

Solid Waste Simulant
Jack Miller, Marc M Cohen and Jurek Parodi

103 503 Metal Hydrides, MOFs, and Carbon Composites as Space Radiation 
Shielding Mitigators

William Atwell, Kristina Rojdev, Daniel Liang and Matthew Hill

109 503 SPE Dose Forecasting Using Regression Techniques Hanna Moussa and Lawrence Townsend
314 503 Commercial Space Radiation Solutions for Lunar Mining Thomas Taylor
162 504 REVIEW AND RATIONALISATION OF POST-FIRE MONITORING FOR 

ATMOSPHERE CONTROL IN SUBMARINES
Hilary Bollan and Liam Griffin

218 504 Operational Validation of the Air Quality Monitor on the International 
Space Station

Thomas Limero and William Wallace

242 504 Atmosphere Management Codes for Inner and Outer Space A 
Comaparison

Chris Clark

12 506 Cascade Distillation System – A water recovery system for deep space 
missions

Vipul Patel, Henry Au, Sarah Shull, Miriam Sargusingh and Mike Callahan



16 506 Trash-to-Gas: Determining the Ideal Technology for Converting Space 
Trash into Useful Products

Stephen Anthony and Paul Hintze

19 506 National Aeronautics and Space Administration (NASA) Environmental 
Control and Life Support (ECLS) Technology Development and 
Maturation for Exploration: 2013 to 2014 Overview

Robert Bagdigian, Robyn Gatens, Jordan Metcalf, Ryan Stephan, James 
Broyan, Sarah Shull and Ariel Macatangay

59 506 Logistics Reduction and Repurposing Technology James Broyan, Andrew Chu and Michael Ewert
74 506 Life Support for Deep Space and Mars Harry Jones, Edward Hodgson and Mark Kliss
79 506 Modified Ionic Liquid-Based High-Performance Lubricants for Robotic 

Operations
David Hess, Royce Liang, Uma Sampathkumaran and Kisholoy Goswami

186 506 Water Recovery from Brines to Further Close the Water Recovery Loop 
in Human Spaceflight

William Jackson, Daniel Barta, Molly Anderson, Kevin Lange, Anthony 
Hanford, Sarah Shull and D. Layne Carter

233 506 Beyond LEO Life Support Requirements and Technology Development 
Strategy

Gregory Gentry, Peggy Guirgis, Matt Duggan, Michael Heldmann and 
William West

253 506 Next Generation Life Support Project Status Daniel Barta, Cinda Chullen, Caitlin Meyer, Marlon Cox, Lindsay 
Aitchison, Michael Flynn, Raymond Wheeler, William Jackson, Morgan 
Abney, Kevin Lange, Leticia Vega, Stuart Pensinger, Tra-My Justine 
Richardson, Michele Birmele and Griffin Lunn

254 506 Planetary Protection and Current Planning for the Human Exploration of 
Mars

James Spry, Catharine Conley and Margaret Race

43 509 Durable and Nonflammable Crew Clothing Utilizing Nontoxic Fire-
Retardant Materials

Maksudul M Alam, Pradip K Bhowmik, Uma Sampathkumaran and 
Kisholoy Goswami

52 509 Non-Flammable Containment Bag and Enclosure Development for 
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