
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-62748-896-9 

43rd International Conference on 
Environmental Systems 2013 
 

Vail, Colorado, USA 
14-18 July 2013 

Volume 1 of 3 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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  
1801 Alexander Bell Drive, Reston, VA 20191, USA. 

Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

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



TABLE OF CONTENTS 
 
 
 

VOLUME 1 
 
ACCURACY ANALYSIS OF PROPELLANT GAUGING SYSTEMS ........................................................................... 1

Roeland C. Benthem, Johannes Van Es, Patrick Van Put, Rudi Matthijssen 
 

THERMAL DESIGN OF REACTION CONTROL THRUSTERS FOR A MISSION TO MERCURY .................... 21
Sean Tuttle, Scott Morgan, Graham Johnson, Andrew Quinn 

 

TECLA: A TEC-ENHANCED LOOP HEAT PIPE......................................................................................................... 32
Alberto Franzoso, Tisna Tjiptahardja, Paolo Ruzza, Christian Vettore 

 

THERMAL CONTROL SYSTEM OF A SATELLITE WITH OSCILLATION HEAT PIPES ................................. 55
Naoko Iwata, Yoshiro Miyazaki, Hiroki Kawai, Hiroyuki Ogawa, Seisuke Fukuda 

 

INTERMEDIATE TEMPERATURE HEAT PIPE LIFE TESTS AND ANALYSES................................................... 61
William G. Anderson, Sanjida Tamanna, Calin Tarau, John Hartenstine, David Ellis 

 

APPLICATION OF VARIABLE CONDUCTANCE ARTERIAL HEAT PIPES FOR STORAGE 
BATTERY COOLING SYSTEM ...................................................................................................................................... 84

Yuriy Panin, Konstantin Goncharov, Alexey Kochetkov 
 

DESIGN AND TESTING OF A SPACE EVAPORATOR ABSORBER RADIATOR (SEAR) ................................... 92
Grant Bue, Ryan A. Stephan, Edward W. Hodgson, Michael G. Izenson, Weibo Chen 

 

ADVANCED SUPPORTED LIQUID MEMBRANES FOR CO2 CONTROL IN EVA 
APPLICATIONS ............................................................................................................................................................... 107

David T. Wickham, Kevin J. Gleason, Jeffrey R. Engel, Scott W. Cowley, Cinda Chullen 
 

PERFORMANCE OF A WATER RECIRCULATION LOOP MAINTENANCE DEVICE AND 
PROCESS FOR THE ADVANCED SPACESUIT WATER MEMBRANE EVAPORATOR ................................... 131

Tony J. Rector, John W. Steele, Grant Bue 
 

RAPID CYCLE AMINE (RCA 2.0) SYSTEM DEVELOPMENT................................................................................ 145
William G. Papale, Cinda Chullen, James O'Coin, Robert Wichowski, Colin Campbell 

 

POTABLE WATER QUALITY FOR INTERNATIONAL SPACE STATION EXPEDITIONS 30-33 ................... 159
John E. Straub, Debrah K. Plumlee, John R. Schultz, James T. McCoy 

 

EVALUATION OF ELECTROSPRAY IONIZATION - ION MOBILITY SPECTROMETRY FOR 
REAL-TIME WATER MONITORING ON THE INTERNATIONAL SPACE STATION ...................................... 188

William T. Wallace, Daniel B. Gazda, Thomas Limero, Ariel V. Macatangay, James T. McCoy 
 

DYNAMIC SAMPLING OF CABIN VOCS DURING THE MISSION OPERATIONS TEST OF 
THE DEEP SPACE HABITAT ........................................................................................................................................ 197

Oscar Monje, Simo Valling, Jim Cornish, Kristina Rojdev 
 

BIOSENSOR DEVELOPMENT FOR THE RAPID COLORIMETRIC DETECTION OF 
PATHOGENIC BACTERIA ............................................................................................................................................ 205

Sarah L. Castro, William T. Wallace, Kathie Thomas-Keprta, Lindsay Keller, Mark Ott 
 

MICROBIAL MONITORING OF COMMON OPPORTUNISTIC PATHOGENS BY COMPARING 
MULTIPLE REAL-TIME PCR PLATFORMS FOR POTENTIAL SPACE APPLICATIONS ............................... 215

Cherie M. Oubre, Michele N. Birmele, Victoria A. Castro, Kasthuri J. Venkateswaran, Parag A. Vaishampayan, 
Kathy U. Jones, Adesh Singhal, Angela S. Johnston, Tamra A. Ozbolt, Daniel X. Jett, Michael S. Roberts, Mark 
Ott, Monsi C. Roman 

 

SPACE LIFE SUPPORT RISK AND RELIABILITY ................................................................................................... 227
Harry W. Jones 

 

ROBUST PLATINUM RESISTOR THERMOMETER (PRT) SENSORS AND RELIABLE 
BONDING FOR SPACE MISSIONS .............................................................................................................................. 240

Gordy Cucullu 
 

RELIABILITY ANALYSIS OF LIGHT EMITTING DIODE TECHNOLOGIES FOR CABIN 
LIGHTING IN MANNED SPACE FLIGHT APPLICATIONS ................................................................................... 249

Todd H. Treichel 
 

APPROACH TO IMPROVE THE CREW MODULE OF THE VIRTUAL HABITAT SIMULATION 
TO DEPICT QUANTITATIVE AND QUALITATIVE CREW EFFICIENCY .......................................................... 259

Jonas Schnaitmann 
 

PREDICTION OF RENAL STONE DEVELOPMENT AND SIZE DISTRIBUTION IN 
MICROGRAVITY USING POPULATION BALANCE EQUATION......................................................................... 277

Mohammad Kassemi, Ilana Iskovitz 
 



METHOD FOR ESTIMATING MUSCLE FORCES DURING SIMULATED SPACE 
INTRAVEHICULAR AND EXTRAVEHICULAR LIFTING TASKS ........................................................................ 286

Gaurav Mukherjee, Grant Schaffner, Matthew Coombs, Kermit Davis 
 

THERMAL PERFORMANCE OF THE MARS SCIENCE LABORATORY ROVER DURING 
MARS SURFACE OPERATIONS................................................................................................................................... 298

Keith S. Novak, Joshua Kempenaar, Yuanming Liu, Pradeep Bhandari, Chern-Jiin Lee 
 

PERFORMANCE OF THE MECHANICALLY PUMPED FLUID LOOP ROVER HEAT 
REJECTION SYSTEM USED FOR THERMAL CONTROL OF THE MARS SCIENCE 
LABORATORY CURIOSITY ROVER ON THE SURFACE OF MARS ................................................................... 317

Pradeep Bhandari, Gajanana C. Birur, D. Bame, Arthur J. Mastropietro, Paul Karlmann, Yuanming Liu, Jennifer 
Miller 

 

LEAK MITIGATION IN MECHANICALLY PUMPED FLUID LOOPS FOR LONG DURATION 
SPACE MISSIONS............................................................................................................................................................ 327

Jennifer R. Miller, Gajanana C. Birur, D. Bame, Arthur J. Mastropietro, Pradeep Bhandari, Darlene Lee, Paul 
Karlmann, Yuanming Liu 

 

CFD ANALYSIS FOR ASSESSING THE EFFECT OF WIND ON THE THERMAL CONTROL OF 
THE MARS SCIENCE LABORATORY CURIOSITY ROVER ................................................................................. 337

Pradeep Bhandari, Kevin R. Anderson 
 

ENMAP HYPER SPECTRAL INSTRUMENT THERMAL DESIGN AND TEST VERIFICATION ..................... 351
Dominik Lang, Lutz Morgenroth, Franziska Harms, Bernhard Sang, Louis Dandaleix, Typhaine Coquard, Olivier 
Berder 

 

DEVELOPMENT OF A TWO-PHASE MECHANICALLY PUMPED LOOP FOR THE THERMAL 
DISSIPATION MANAGEMENT OF AN ACTIVE ANTENNA : EXPERIMENTAL ON-GROUND 
TEST RESULTS................................................................................................................................................................ 368

Isabel Soto Armananzas, Julien Hugon, Nicolas Ravasso, Anne Sophie Merino, David Schwaller, Amaury Larue 
De Tournemine 

 

OPERATIONAL CHARACTERISTICS OF THE OSCILLATING HEAT PIPE WITH NON-
CONDENSABLE GAS...................................................................................................................................................... 385

Takurou Daimaru, Hiroki Nagai 
 

UTILIZATION OF MICROALGAE AND REGENERATIVE FUEL CELLS FOR LIFE SUPPORT 
AND ENERGY PRODUCTION ...................................................................................................................................... 394

Stefan Belz, Melanie Buchert, Stefanos Fasoulas 
 

POTENTIAL APPLICATIONS FOR BIOELECTROCHEMICAL SYSTEMS FOR SPACE 
EXPLORATION ............................................................................................................................................................... 405

Elysse N. Grossi, Aaron J. Berliner, John Cumbers, Hiromi Kagawa, Beeta Modarressi, John A. Hogan, Michael 
T. Flynn 

 

ON THE PERFORMANCE POTENTIAL OF BIOELECTROCHEMICAL LIFE SUPPORT 
SYSTEMS .......................................................................................................................................................................... 416

James M. Mansell 
 

COMBINATION OF PHYSICO-CHEMICAL LIFE SUPPORT SYSTEMS WITH SPACE 
GREENHOUSE MODULES: A SYSTEM ANALYSIS................................................................................................. 431

Paul Zabel, Daniel Schubert, Martin Tajmar 
 

EVALUATION OF THE DISTILLER CALCIUM LIMITER (DCAL) SYSTEM FOR THE 
REMOVAL OF CALCIUM IN SPACECRAFT WASTEWATER ON BOARD THE 
INTERNATIONAL SPACE STATION .......................................................................................................................... 442

Hali L. Shaw, Michael T. Flynn, Richard S. Wisniewski, Lance D. Delzeit, Anna L. Hayden, Derek Neumeyer, 
Sarah A. Shull, Miriam M. Sargusingh 

 

OPTIMIZATION OF A MEMBRANE-AERATED BIOLOGICAL REACTOR IN PREPARATION 
FOR A FULL SCALE INTEGRATED WATER RECOVERY TEST ......................................................................... 460

Dylan Christenson, Audra Morse, William A. Jackson, Karen Pickering, Daniel J. Barta 
 

DESIGN, CONSTRUCTION, AND TESTING OF THE FORWARD OSMOSIS SECONDARY 
TREATMENT SYSTEM TO TREAT BIOREACTOR EFFLUENT ........................................................................... 471

Justine Richardson, Michael T. Flynn, Jason Samson, Serena Trieu 
 

ZNANO FORWARD OSMOSIS MEMBRANE FOR WASTEWATER TREATMENT PROCESSES ................... 495
Tra-My J. Richardson, Michael T. Flynn, Adrian Brozell 

 

PROTOTYPE VENT GAS HEAT EXCHANGER FOR EXPLORATION EVA - PERFORMANCE 
& MANUFACTURING CHARACTERISTICS ............................................................................................................. 506

Gregory Quinn, Jeremy Strange, Mallory Jennings 
 

NOVEL FEEDWATER SUPPLY ASSEMBLY INCORPORATING GAUGING FOR THE 
EXPLORATION SUIT ..................................................................................................................................................... 514

Michael L. Oelke, James Stein, John Fricker, Tamara Radford, Ian Anchondo 
 



NEXT-GENERATION EVAPORATIVE COOLING SYSTEMS FOR THE ADVANCED 
EXTRAVEHICULAR MOBILITY UNIT PORTABLE LIFE SUPPORT SYSTEM ................................................. 527

Janice V. Makinen, Ian Anchondo, Grant Bue, Colin Campbell, Aaron Colunga 
 

MAINTAINING ADEQUATE CO2 WASHOUT FOR AN ADVANCED EMU VIA A NEW RAPID 
CYCLE AMINE TECHNOLOGY................................................................................................................................... 540

Cinda Chullen, Bruce Conger 
 

VISUALIZATION OF AVIATION FLUID DROPLETS AT HIGH TEMPERATURES IN A DROP 
TUBE FURNACE .............................................................................................................................................................. 562

Vignesh Venkatasubramanian, Jingran Duan, Stephen A. Giles, Steve R. Duke, Ruel Overfelt 
 

TRANSIENT RESPONSE CHARACTERISTICS OF ELECTROCHEMICAL CARBON 
MONOXIDE SENSORS ................................................................................................................................................... 570

Amy Buck, Matthew I. Roberts, Ruel Overfelt 
 

PRELIMINARY EVALUATION OF NON-DISPERSIVE INFRARED CARBON DIOXIDE 
SENSORS FOR BLEED AIR APPLICATIONS ............................................................................................................ 579

Matthew I. Roberts, Amy Buck, Ruel Overfelt 
 

MONITORING AIRCRAFT CABIN PARTICULATE MATTER USING A WIRELESS SENSOR 
NETWORK........................................................................................................................................................................ 591

Jim A. Hall, Michael L. Pook, Joshua Kiepert, Sin Ming Loo 
 

ADVANCED PLANETARY PROTECTION TECHNOLOGIES FOR THE PROPOSED FUTURE 
MISSION SET ................................................................................................................................................................... 608

James A. Spry 
 

THERMAL DESIGN AND ANALYSIS OF THE SUPERSONIC FLIGHT DYNAMICS TEST 
VEHICLE FOR THE LOW DENSITY SUPERSONIC DECELERATOR PROJECT ............................................. 616

Arthur J. Mastropietro, Michael Pauken, Eric Sunada, Sandria L. Gray 
 

PRELIMINARY DESIGN AND THERMAL ANALYSIS OF A MINIATURE MARS AIRPLANE 
THERMAL CONTROL SYSTEM .................................................................................................................................. 631

Takurou Daimaru, Hiroki Nagai 
 

A PROPOSAL OF LUNAR LONG-DURATION METHOD BY USING HIGH HEAT STORAGE 
CAPABILITY OF REGOLITH ....................................................................................................................................... 640

Ryota Notsu, Hosei Nagano, Hiroyuki Ogawa 
 

DESIGN OF A DEPLOYABLE STRUCTURE FOR A LUNAR GREENHOUSE MODULE .................................. 655
Vincent R. Vrakking, Jian Guo, Daniel Schubert 

 

A MULTI-ENVIRONMENT THERMAL CONTROL SYSTEM WITH FREEZE-TOLERANT 
RADIATOR ....................................................................................................................................................................... 670

Weibo Chen 
 

DESIGN AND TESTING OF A SHELL-FLOW HOLLOW-FIBER VENTING GAS TRAP................................... 683
Grant Bue, Cynthia D. Cross, Walter Vonau, Paul Dillon, Gregg Weaver 

 

PLANT ATRIUM SYSTEM FOR FOOD PRODUCTION IN NASA’S DEEP SPACE HABITAT 
TESTS................................................................................................................................................................................. 692

Gioia Massa, Morgan S. Simpson, Geard Newsham, Gary W. Stutte, Raymond Wheeler 
 

MANAGING SPACECRAFT WASTE USING THE HEAT MELT COMPACTOR (HMC) ................................... 706
Harry W. Jones, Greg Pace, John W. Fisher 

 

AN ASSESSMENT OF THE WATER EXTRACTION CAPABILITIES OF THE HEAT MELT 
COMPACTOR................................................................................................................................................................... 735

John W. Fisher, Greg Pace, Kanapathipillai Wignarajah, Linden C. Harris, Lance D. Delzeit, Ric Alba 
 

HEAT MELT COMPACTION AS AN EFFECTIVE TREATMENT FOR ELIMINATING 
MICROORGANISMS FROM SOLID WASTE ............................................................................................................. 743

Mary Hummerick, Richard F. Strayer, Lashelle McCoy, Jeffrey Richards, Raymond Wheeler, Anna Maria Ruby, 
John W. Fisher 

 

MINIATURE SENSOR PROBE FOR O2, CO2, AND H2O MONITORING IN PORTABLE LIFE 
SUPPORT SYSTEMS ....................................................................................................................................................... 755

Jesus Delgado-Alonso, Antja Chambers 
 

OPTICAL BREATH GAS SENSOR FOR EXTRAVEHICULAR ACTIVITY APPLICATION.............................. 767
William R. Wood, Miguel E. Casias, Andrei B. Vakhtin, Jeffrey S. Pilgrim, Cinda Chullen, Eric A. Falconi 

 

AIR PURIFICATION TECHNOLOGIES USEFUL FOR AIRCRAFT CABIN APPLICATIONS .......................... 782
Stephen F. Yates, Belinda Foor, Gary Seminara, Bijan Hagh 

 

THERMAL MODELING IN SUPPORT OF THE EDISON DEMONSTRATION OF SMALLSAT 
NETWORKS PROJECT .................................................................................................................................................. 791

Robert Coker 
 

SOLAR SIMULATION TESTS OF THE X-RAY ASTRONOMY SATELLITE ASTRO-H .................................... 803
Naoko Iwata, Takashi Usui, Akihiko Miki, Mizuho Ikeda, Yukihiro Kaizu, Takahiro Yumoto, Yukari Ono, Kazuhiro 
Abe, Hiroyuki Ogawa, Tadayuki Takahashi 

 



NUSTAR BUS THERMAL DESIGN, TEST, AND ON-ORBIT PERFORMANCE................................................... 812
David M. Steslicki 

 

A PROTOTYPE MICROWAVE PYROLYZER FOR SOLID WASTES ................................................................... 824
Michael Serio, Joseph E. Cosgrove, Marek A. Wójtowicz, Kanapathipillai Wignarajah, John W. Fisher 

 

TESTING OF A HIGH EFFICIENCY HIGH OUTPUT PLASTIC MELT WASTE COMPACTOR 
(HEHO-PMWC) ................................................................................................................................................................ 845

Jeffrey Johnson, Adam Marten 
 

MICRO GRAVITY BEHAVIOR OF WATER WITHIN THE BRINE EVAPORATION BAG............................... 858
Lance D. Delzeit, Greg Pace, John W. Fisher, Eric Golliher, Dan Gotti, Jay Owens, Mingo Rolince, Dan Gedeon, 
Eric Nuemann 

 

BREAKING THE PRESSURE BARRIER: A HISTORY OF THE SPACESUIT INJECTION 
PATCH ............................................................................................................................................................................... 865

Shane McFarland, Aaron Weaver 
 

EXPLORATION SPACE SUIT ARCHITECTURE AND DESTINATION ENVIRONMENTAL-
BASED TECHNOLOGY DEVELOPMENT .................................................................................................................. 875

Terry Hill, Shane McFarland, Adam Korona 
 

Z-1 PROTOTYPE SPACE SUIT TESTING SUMMARY............................................................................................. 901
Amy J. Ross 

 

LOGISTICS AND LIFE SUPPORT SYSTEMS ANALYSIS FOR HIGH-MOBILITY 
EXPLORATION ON A LUNAR SURFACE .................................................................................................................. 913

Hiroyuki Miyajima 
 

ON THE SELECTION OF COMPETING TECHNOLOGIES - A PREDICTION MARKET 
APPROACH ...................................................................................................................................................................... 926

Jeffrey M. Lee 
 

BETTER PROJECT ANALYSIS .................................................................................................................................... 935
Harry W. Jones 

ADVANCED MULTIFUNCTIONAL MMOD SHIELD: RADIATION SHIELDING ASSESSMENT ................... 947
Kristina Rojdev, Eric L. Christiansen 

 
VOLUME 2 

 
 
 
 

SPACE RADIATION ANALYSIS FOR THE MARK-III SPACESUIT...................................................................... 957
William Atwell, Paul Boeder, Amy J. Ross 

 

ESTIMATES OF SOLAR PARTICLE EVENT RADIATION EXPOSURES BEHIND ALUMINUM 
SHIELDING IN EARTH’S ATMOSPHERE.................................................................................................................. 970

Wouter C. De Wet, Lawrence W. Townsend, Claire Fage, Jamie A. Porter 
 

MISSION BENEFITS ANALYSIS OF LOGISTICS REDUCTION TECHNOLOGIES........................................... 976
Michael K. Ewert, James L. Broyan 

 

ADVANCED EXPLORATION SYSTEMS WATER ARCHITECTURE STUDY INTERIM 
RESULTS ........................................................................................................................................................................... 986

Miriam Sargusingh 
 

LOW-PRESSURE FLAME SPREAD LIMITS OF FIRE RESISTANT FABRICS ................................................... 997
Andres F. Osorio, A. Fernandez Pello, David L. Urban, Gary A. Ruff 

 

IGNITION LIMIT OF ELECTRIC WIRE INSULATION WITH CONTINUOUS EXCESS 
CURRENT IN SEVERAL MICROGRAVITY PERIODS .......................................................................................... 1005

Naoki Shigeta, Hiroyuki Ito, Osamu Fujita 
 

EFFECT OF CONDUCTOR ON SPREADING FLAMES OVER WIRE IN MICROGRAVITY .......................... 1010
Shuhei Takahashi, Hirokazu Izumo, Hiroyuki Ito, Yuji Nakamura, Osamu Fujita 

 

AMS02 TRACKER THERMAL CONTROL COOLING SYSTEM COMMISSIONING AND 
OPERATIONAL RESULTS .......................................................................................................................................... 1017

Johannes Van Es, Aswin Pauw, Gerrit Van Donk, Henk Jan Van Gerner, Elisa Laudi, Zhenhui He, Corrado 
Gargiulo, Bart Verlaat 

 

LARES: THERMAL MANAGEMENT OF THE FIRST VEGA PAYLOAD ........................................................... 1029
Alberto Franzoso, Alessandro Bursi, Christian Vettore 

 

THERMAL SIMULATIONS OF THE STIX INSTRUMENT FOR ESA SOLAR ORBITER 
MISSION.......................................................................................................................................................................... 1046

Agata Bialek, Karol Seweryn, Nicolas Arnold, Svend M. Bauer, Adeline Bernet, Luc Blecha, Kamil Grassmann, 
Oliver Grimm, Hans Peter Grobelbauer, Gordon Hurford, Sam Krucker, Olivier Limousin, Gottfried Mann, 
Jerome Martignac, Aline Meuris, Piotr Orleanski, Hakan Onel, Konrad R. Skup 

 

EVAPORATIVE HEAT TRANSFER MECHANISMS WITHIN A HEAT MELT COMPACTOR ...................... 1058
Eric Golliher, Andy Hong, Greg Pace, Barbara Sakowski, Dan Gotti, Jay Owens 

 



ANALYSIS OF WATER RECOVERY RATE FROM THE HEAT MELT COMPACTOR................................... 1071
R. Balasubramaniam, Uday G. Hegde, Suleyman Gokoglu 

 

CHARACTERIZATION OF HEAT MELT COMPACTOR (HMC) PRODUCT WATER .................................... 1084
Linden C. Harris, Kanapathipillai Wignarajah, Ric Alba, Greg Pace, John W. Fisher 

 

CHEMICAL CHARACTERIZATION OF THE HEAT MELT COMPACTOR WATER 
CONDENSATE AND EFFLUENT GAS....................................................................................................................... 1091

Lance D. Delzeit, John W. Fisher, Ric Alba, Linden C. Harris 
 

THERMAL PERFORMANCE TESTING OF EMU AND OSS LIQUID COOLING GARMENTS...................... 1110
Richard A. Rhodes, Grant Bue, Mary Hakam, Tamara Radford 

 

QUANTIFICATION OF THE DYNAMIC PRESSURE RESPONSE IN A PRESSURE SUIT 
DURING A RAPID CABIN DECOMPRESSION ........................................................................................................ 1126

Shane E. Jacobs 
 

PRESSURE SUIT DESIGN FOR COMMERCIAL SPACEFLIGHT: LESSONS LEARNED FROM 
RED BULL STRATOS ................................................................................................................................................... 1149

Shane E. Jacobs 
 

SUITPORT FEASIBILITY - HUMAN PRESSURIZED SPACE SUIT DONNING TESTS WITH 
THE MARMAN CLAMP AND PNEUMATIC FLIPPER SUITPORT CONCEPTS ............................................... 1169

Robert Boyle, Liana M. Rodriggs, Charles Allton, Mallory Jennings, Lindsay T. Aitchison 
 

DEVELOPMENT OF A UNIVERSAL WASTE MANAGEMENT SYSTEM .......................................................... 1186
Thomas J. Stapleton, James L. Broyan, Shelly Baccus, William Conroy 

 

ALTERNATIVE WATER PROCESSOR TEST DEVELOPMENT .......................................................................... 1191
Karen D. Pickering, Julie Mitchell, Leticia Vega, Raymond Wheeler, Michael T. Flynn, Griffin Lunn, William A. 
Jackson 

 

RADIATION EXPOSURE ANALYSES SUPPORTING THE DEVELOPMENT OF SOLAR 
PARTICLE EVENT SHIELDING TECHNOLOGIES ............................................................................................... 1200

Steven A. Walker, Martha Clowdsley, H. Lee Abston, Adam Gallegos, Matthew A. Simon 
 

HABITAT DESIGN CONSIDERATIONS FOR IMPLEMENTING SOLAR PARTICLE EVENT 
RADIATION PROTECTION ........................................................................................................................................ 1214

Matthew A. Simon, Steven A. Walker, Martha Clowdsley 
 

CONTRIBUTIONS OF PRIMARY PARTICLES TO OBSERVED LET FOR THE CRATER 
INSTRUMENT ON LRO................................................................................................................................................ 1227

Jamie A. Porter, Lawrence W. Townsend, Harlan Spence, Michael Golightly, Nathan Schwadron, Justin Kasper, 
Anthony Case, John B. Blake, Joseph Mazur, Cary Zeitlin 

 

ESTIMATING THE EFFECTS OF ASTRONAUT CAREER IONIZING RADIATION DOSE 
LIMITS ON MANNED INTERPLANETARY FLIGHT PROGRAMS..................................................................... 1234

Steven Koontz, William Atwell, Kristina Rojdev, Gerard D. Valle 
 

STORAGE OR RECYCLING LIFE SUPPORT FOR MARS? .................................................................................. 1256
Harry W. Jones 

 

DEVELOPMENT OF WATER RECOVERY DEMONSTRATION SYSTEM FOR FURTHER 
MANNED SPACE EXPLORATION............................................................................................................................. 1276

Sogo Nakanoya, Yusuke Matsumura, Masato Sakurai, Hideki Kobayashi, Nobuhiro Orita, Yukitaka Matsumoto 
 

FLEXIBLE PATH ENVIRONMENTAL CONTROL AND LIFE SUPPORT TECHNOLOGY - AN 
UPDATED LOOK AT NEXT STEPS ........................................................................................................................... 1285

Edward W. Hodgson, Dave Converse, Matthew Duggan, Gregory J. Gentry 
 

DEVELOPMENT OF LARGE-SCALE SPACECRAFT FIRE SAFETY EXPERIMENTS ................................... 1301
David L. Urban, Gary A. Ruff, Olivier Minster, A. Fernandez Pello, James T`ien, Jose Torero, Guillaume Legros, 
Christian Eigenbrod, Nikolay Smirnov, Osamu Fujita, Adam Cowlard, Sebastian Rouvreau, Grunde Jomass 

 

DETERMINATION OF REALISTIC FIRE SCENARIOS IN SPACECRAFT........................................................ 1313
Daniel L. Dietrich, Justin Niehaus, Gary A. Ruff, David L. Urban, John Easton, Fumiaki Takahashi 

 

PRESSURE RESPONSE IN ENCLOSURES DURING AND AFTER LARGE-SCALE FLAME 
SPREAD: TESTING AND MODELING ...................................................................................................................... 1325

Sandra Olson, Lauren Clayman, Hank Kacher, Maria Kuczmarski, Suleyman Gokoglu 
 

DEVELOPMENT OF THE INTERNATIONAL SPACE STATION (ISS) FINE WATER MIST 
(FWM) PORTABLE FIRE EXTINGUISHER ............................................................................................................. 1347

Branelle R. Rodriguez 
 

COLUMBUS ECLSS: FIVE YEARS OF OPERATIONS AND LESSONS LEARNED .......................................... 1355
Paola Parodi, Zoltan Szigetvari, Roland Muller, Alessandro Quaglia 

 

COLUMBUS WATER TRANSFER ON ORBIT ACTIVITY..................................................................................... 1368
Savino De Palo 

 

IN-FLIGHT AMS-02 TMM VALIDATION AFTER 2 YEARS ON ORBIT............................................................. 1375
Paolo Ruzza, Ivan Corradino, Alberto Franzoso, Christian Vettore, Joseph Burger, Craig S. Clark 

 



EXPERIMENTAL INVESTIGATION OF THE FUSIBLE HEAT SINK DESIGN FOR 
EXPLORATION VEHICLES ........................................................................................................................................ 1387

Thomas J. Cognata, Thomas O. Leimkuehler, Rubik B. Sheth, Hung Le 
 

A SELF-REGULATING FREEZABLE HEAT EXCHANGER FOR USE IN SPACECRAFT 
THERMAL CONTROL ................................................................................................................................................. 1399

James Nabity, Bradley Spatafore, Georgia Mason, Joshua Hecht, David M. Klaus, Michael K. Ewert 
 

EVALUATION OF CANDIDATE ARCHITECTURES FOR INCORPORATING A SELF-
REGULATING FREEZABLE HEAT EXCHANGER INTO A SPACECRAFT ACTIVE THERMAL 
CONTROL SYSTEM...................................................................................................................................................... 1413

Joshua Hecht, David M. Klaus, James Nabity, Michael K. Ewert 
 

PULSATING HEAT PIPES USED FOR THERMAL CONTROL OF ELECTRONICS ON 
SURVEILLANCE SYSTEMS ........................................................................................................................................ 1426

Roger Riehl, Liomar O. Cachuté 
 

FUNCTIONAL PERFORMANCE OF AN ENABLING ATMOSPHERE REVITALIZATION 
SUBSYSTEM ARCHITECTURE FOR DEEP SPACE EXPLORATION MISSIONS ............................................ 1434

Jay L. Perry, Morgan B. Abney, Kenneth R. Frederick, Zachary Greenwood, Matthew J. Kayatin, Robert Newton, 
Keith J. Parrish, Kevin C. Takada, Lee A. Miller, Joseph P. Scott, Christine M. Stanley 

 

DEVELOPMENT OF CARBON DIOXIDE REMOVAL SYSTEMS FOR ADVANCED 
EXPLORATION SYSTEMS 2012-2013 ........................................................................................................................ 1449

Jim Knox, Hernando Gauto, Rudy Gostowski, Diep Trinh, David Watson, John A. Hogan, John Thomas, Eric King 
 

LOW TEMPERATURE CATALYST FOR NH3 REMOVAL ................................................................................... 1467
Oscar Monje, Orlando Melendez 

 

BODY POSE MEASUREMENT SYSTEM: SYSTEM VALIDATION AND RANGE OF 
MOTION/KINEMATIC ANALYSIS OF THREE PRESSURE SUITS ..................................................................... 1472

Massimiliano Di Capua, David L. Akin 
 

SPACESUIT ACOUSTIC TESTING AND ANALYSIS .............................................................................................. 1503
Phillip M. Swanson, Thomas Girouard 

 

EXTRAVEHICULAR ACTIVITY SPACE SUIT GLOVE DEVELOPMENT FOR FUTURE SPACE 
EXPLORATION ............................................................................................................................................................. 1524

Donald B. Tufts, Shane E. Jacobs, Matthew Doherty, Shawn R. Macleod 
 

ENVIRONMENTAL CONTROLS AND LIFE SUPPORT SYSTEM (ECLSS) DESIGN FOR A 
MULTI-MISSION SPACE EXPLORATION VEHICLE (MMSEV) ......................................................................... 1539

Imelda C. Stambaugh, Shelly Baccus, Adam J. Naids, Melissa Borrego, Anthony Hanford, Brad Eckhardt, Rama K. 
Allada, Evan Yagoda 

 

DESERT FLEAS IV: RESULTS FROM FIELD TESTS OF EVA/ROBOTIC COLLABORATIVE 
PLANETARY GEOLOGICAL EXPLORATION ....................................................................................................... 1557

David L. Akin, Srikanth Saripalli, Kip Hodges, Kelsey Young, Kevin P. Davis 
 

DEVELOPMENT OF A STANDARD TEST SCENARIO TO EVALUATE THE EFFECTIVENESS 
OF PORTABLE FIRE EXTINGUISHERS IN AN ELEVATED OXYGEN ENVIRONMENT.............................. 1569

Alfredo Juarez, Susana A. Harper, Joel M. Stoltzfus, David B. Hirsch, Gina M. Young, Branelle R. Rodriguez, 
Sterling B. Tarver 

 

DEVELOPMENT OF A STANDARD TEST SCENARIO TO EVALUATE THE EFFECTIVENESS 
OF PORTABLE FIRE EXTINGUISHERS ON STORED ENERGY FIRES: LI-ION BATTERY 
SCENARIO ...................................................................................................................................................................... 1580

Alfredo Juarez, Susana A. Harper, David B. Hirsch, Branelle R. Rodriguez, Gina M. Young, Sterling B. Tarver 
 

MATERIALS COMBUSTION TESTING AND COMBUSTION PRODUCT SENSOR 
EVALUATIONS IN FY12 .............................................................................................................................................. 1594

Marit E. Meyer, Paul Mudgett, Steven Hornung, Mark McClure, Jeffrey S. Pilgrim, Victoria Bryg, Darby Makel, 
Gary A. Ruff, Gary Hunter 

 

SMOKE AEROSOL MEASUREMENT EXPERIMENT-2: COMPARISON OF FLIGHT 
EXPERIMENT RESULTS WITH GROUND TEST RESULTS ................................................................................ 1619

Marit E. Meyer, David L. Urban, Gary A. Ruff, George Mulholland, Zeng-Guang Yuan, Victoria Bryg, Thomas 
Cleary, Jiann Yang 

 

AMMONIA AND PROPYLENE LOOP HEAT PIPES WITH THERMAL CONTROL VALVES - 
THERMAL/VACUUM AND FREEZE/THAW TESTING ......................................................................................... 1636

Kara L. Walker, John Hartenstine, Calin Tarau, William G. Anderson 
 

DEVELOPMENT AND TESTING OF A VARIABLE CONDUCTANCE THERMAL 
ACQUISITION, TRANSPORT, AND SWITCHING SYSTEM ................................................................................. 1653

David C. Bugby, Jeffery T. Farmer, Charles J. Stouffer 
 

LARGE TUNEABILITY IR EMITTANCE THERMAL CONTROL COATING FOR SPACE 
APPLICATIONS ............................................................................................................................................................. 1667

Emile Haddad, Roman V. Kruzelecky, Ali Hendaoui, Mohamed Chaker, Wes Jamroz, Philippe Poinas 
 



STUDY ON AN ADVANCED DEPLOYABLE RADIATOR WITH HIGH-THERMAL-
CONDUCTIVE GRAPHITE SHEETS FOR SMALL SATELLITES........................................................................ 1674

Shoya Ono, Hosei Nagano, Yasushi Nishikawa, Sumitaka Tachikawa, Hiroyuki Ogawa 
 

CONTAMINANT ROBUST WATER EXTRACTION FROM LUNAR AND MARTIAN SOIL FOR 
IN SITU RESOURCE UTILIZATION - SYSTEM TESTING.................................................................................... 1687

Laura Kelsey, Sebastian A. Padilla, Patrick Pasadilla, Rebecca Tate 
 

DRAFT: CARGO BAGS AS A VEHICLE FOR TESTING AND DEPLOYING SOFT AND 
EMBEDDED LIFE SUPPORT ...................................................................................................................................... 1702

Sherwin Gormly, Michael T. Flynn, Justine Richardson, Hali L. Shaw 
 

TRASH-TO-GAS: CONVERTING SPACE TRASH INTO USEFUL PRODUCTS ................................................ 1714
Anne J. Caraccio, Paul Hintze, Stephen M. Anthony, Robert W. Devor, James G. Captain, Anthony C. Muscatello 

 

CONSIDERATIONS FOR FLIGHT CERTIFICATION OF SPACESUIT ASSEMBLIES .................................... 1723
Janet G. Ferl, Mike Pantaleano, David Graziosi, Dave P. Cadogan 

 

COMPACT WATER VAPOR EXCHANGER FOR REGENERATIVE LIFE SUPPORT SYSTEMS.................. 1736
Michael G. Izenson, Weibo Chen, Grant Bue 

 

SPACE SUIT & PROTECTIVE EQUIPMENT TECHNOLOGY FOR COMMERCIAL LAUNCH 
ENTRY APPLICATIONS .............................................................................................................................................. 1748

Janet G. Ferl, Dave P. Cadogan, David Graziosi, William K. Splawn, Ryan Lee, Robert Jones 
 

EVALUATING THE EFFECTIVENESS OF PORTABLE FIRE EXTINGUISHERS ON STORED 
ENERGY FIRES: INTERNATIONAL SPACE STATION SELF CONTAINED OXYGEN 
GENERATORS ............................................................................................................................................................... 1761

Alfredo Juarez, Susana A. Harper, Harold Beeson, David B. Hirsch, Gina M. Young, Branelle R. Rodriguez, 
Sterling B. Tarver 

 

THERMAL INFRARED SENSOR (TIRS) INSTRUMENT THERMAL SUBSYSTEM DESIGN AND 
LESSONS LEARNED..................................................................................................................................................... 1776

Veronica Otero, Carol Mosier, Dave Neuberger 
 

THERMAL DESIGN, TEST, AND LESSONS LEARNED FOR A THERMALLY-TUNED 
OPTICAL COMPONENT FOR THE ICESAT-2 MISSION ...................................................................................... 1789

Heather Bradshaw 
 

PASSIVE COOLING OF THE PRISMA HYPER-SPECTRAL CAMERA IN LEO ............................................... 1804
Marco Molina, Alessandro Bini, Marco Meini, Fabrizio Battazza, Roberto Formaro 

 

SOURCES AND USES OF METHANE IN SPACE..................................................................................................... 1818
Harry W. Jones 

 

AIR REVITALIZATION DEMONSTRATION ON THE JEM (KIBO) FOR A MANNED SPACE 
EXPLORATION ............................................................................................................................................................. 1827

Masato Sakurai, Asuka Shima, Yoshitsugu Sone, Mitsuru Ohnishi, Satoru Tachihara, Naoki Sato 
 

DESIGN STATUS OF THE ADVANCED CLOSED LOOP SYSTEM ACLS FOR 
ACCOMMODATION ON THE ISS.............................................................................................................................. 1833

Klaus Bockstahler, Joachim Lucas, Johannes Witt 
 

FASTER ARRAY TRAINING AND RAPID ANALYSIS FOR A SENSOR ARRAY INTENDED 
FOR AN EVENT MONITOR IN AIR ........................................................................................................................... 1845

Margie Homer, Abhijit V. Shevade, Jordi Fonollosa, Ramon Huerta 
 

A PHONE-SENSOR FOR TRACE CHEMICAL DETECTION ................................................................................ 1852
Jing Li, Ami Hannon, Yijiang Lu, Beomseok Kim, Enid Contes-De Jesus 

 

RECENT DEVELOPMENTS IN GAS CHROMATOGRAMS AND MASS SPECTROMETERS 
FOR CREWED AND ROBOTIC SPACE MISSIONS ................................................................................................ 1861

Stojan Madzunkov, Jurij Simcic, Richard Kidd, Murray R. Darrach, Byunghoon Bae 
 

SIMULATION OF THE TEMPERATURE AND HUMIDITY CONTROL SYSTEM OF 
INTERNATIONAL SPACE STATION IN THE VIRTUAL HABITAT ................................................................... 1868

Anton Zhukov, Christof M. Roth, Peter Ploetner, Markus Czupalla 
 

ADDITIONAL DEVELOPMENTS IN ATMOSPHERE REVITALIZATION MODELING AND 
SIMULATION ................................................................................................................................................................. 1884

Robert Coker, Jim Knox, Ramona Cummings, Carlos Gomez, Chris Evans 

 
VOLUME 3 

 
 

CFD MODELING OF WATER DROPLET TRANSPORT FOR ISS HYGIENE ACTIVITY 
APPLICATION ............................................................................................................................................................... 1896

Chang H. Son, Nikolay G. Ivanov, Evgueni M. Smirnov, Denis Telnov 
 

TECHNOLOGY DEVELOPMENT EFFORTS FOR AN EXPLORATION SPACESUIT ..................................... 1904
A. Michelle Stein 

 



DEVELOPMENT OF A SPACESUIT HELMET MOUNTED DISPLAY TESTBED SYSTEM............................ 1920
Daryl J. Schuck 

 

GLOVE-ENABLED COMPUTER OPERATIONS (GECO): DESIGN AND TESTING OF AN 
EXTRA-VEHICULAR ACTIVITY GLOVE ADAPTED FOR HUMAN-COMPUTER INTERFACE ................. 1954

Richard J. Adams, Aaron Olowin, Eileen Krepkovich, Blake Hannaford, Peter Homer, James Patrie, Obed Sands, 
Jack Lindsay 

 

A STRATEGY FOR USING ISS FOR TECHNOLOGY DEMONSTRATION TO SUPPORT 
EXPLORATION ............................................................................................................................................................. 1977

Charles D. Quincy, Raymond Wheeler 
 

ATMOSPHERE REGENERATION TO ENABLE LIFE SUPPORT FOR THE TRANSPORT OF 
RODENTS TO AND FROM THE ISS - DESIGN TRADES AND TEST RESULTS ............................................... 1987

Alexander Hoehn, David M. Klaus, Paul Koenig, Louis Stodieck, Claas T. Olthoff, Tobias Niederwieser, Stuart 
Tozer, Asley A. Williams 

 

SURPRISING EFFECTS OF CO2 EXPOSURE ON DECISION MAKING ............................................................ 2002
John T. James 

 

AN ASSESSMENT OF ENVIRONMENTAL HEALTH NEEDS............................................................................... 2009
Ariel V. Macatangay 

 

MMS OPTICAL BENCH ASSEMBLY (OBA) THERMAL DESIGN VALIDATION AND 
THERMAL MODEL CORRELATION........................................................................................................................ 2026

Rommel Zara, Richard J. D'Antonio 
 

THERMAL CONTROL OF THE BALLOON-BORNE TELESCOPE HEROES.................................................... 2044
Brian F. O'Connor 

 

EVALUATION OF ELECTROCHEMICALLY GENERATED POTABLE WATER 
DISINFECTANTS FOR USE ON THE INTERNATIONAL SPACE STATION ..................................................... 2056

Branelle R. Rodriguez 
 

ELECTROCHEMICAL DISINFECTION FEASIBILITY ASSESSMENT MATERIALS 
EVALUATION FOR THE INTERATIONAL SPACE STATION ............................................................................. 2068

Branelle R. Rodriguez 
 

MICROGRAVITY TESTING OF THE FORWARD OSMOSIS BAG (FOB), A PERSONAL 
WATER PURIFICATION DEVICE ............................................................................................................................. 2077

Michael T. Flynn 
 

PROGRESS IN ANITA2, THE UPCOMING HIGH PERFORMANCE ISS AIR MONITOR FOR 
CONTINUOUS IN-ORBIT OPERATION.................................................................................................................... 2092

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

 

PORTABLE 4.6 µM LASER ABSORPTION SPECTROMETER FOR CARBON MONOXIDE 
MONITORING AND FIRE DETECTION ................................................................................................................... 2108

Ryan M. Briggs, Clifford Frez, Siamak Forouhar, Randy D. May, Gary A. Ruff 
 

OPTICAL SENSOR FOR UNAMBIGUOUS TRACE HYDROGEN DETECTION IN THE 
PRESENCE OF OXYGEN ............................................................................................................................................. 2116

Uma Sampathkumaran, Nicholas Brenes, Mohammad Mushfiq, Paul Levin, Kisholoy Goswami, John C. Graf 
 

STATUS OF THE CORRELATION PROCESS OF THE V-HAB SIMULATION WITH GROUND 
TESTS AND ISS TELEMETRY DATA........................................................................................................................ 2130

Peter Ploetner, Molly S. Anderson, Markus Czupalla, Michael K. Ewert, Christof M. Roth, Anton Zhukov 
 

THE CHARACTERIZATION OF MASS TRANSFER PHENOMENON IN A LOW TURBULENT 
FLOW BY CONDENSATION OF HUMID AIR FOR LIFE SUPPORT SYSTEMS ............................................... 2146

Akhilesh Tiwari, Jean-Pierre Fontaine, Alain Kondjoyan 
 

NEW CONCEPTS EVALUATION OF FLEXIBLE WATER BAGS FOR SPACE APPLICATIONS .................. 2155
Lucia Grizzaffi, Cesare Lobascio, Giorgio Boscheri, Michael T. Flynn, Arianna Pandi, Ilaria Locantore, Jurek 
Parodi 

 

MATERIAL CIRCULATION CONTROL WITH THE ADDITION OF WASTE PROCESSORS IN 
ADVANCED LIFE SUPPORT SYSTEMS USING AUTONOMOUS CONTROL METHOD................................ 2171

Masakatsu Nakane, Yoshio Ishikawa, Hiroyuki Miyajima 
 

NITROGEN PURGE MODELING AND TESTING OF A SPLIT FLOW VENT TREE FOR AN 
EXPLORATION SPACE SUIT ..................................................................................................................................... 2179

John Fricker, Tyler M. Ball, Michael L. Oelke 
 

DEVELOPMENT STATUS OF V-SUIT - THE VIRTUAL SPACE SUIT SIMULATION 
SOFTWARE .................................................................................................................................................................... 2187

Claas Olthoff, Jonas Schnaitmann 
 

INTERIOR LAYOUT AND FUNCTIONAL ASSESSMENT OF A SINGLE-PERSON SPACE 
UTILITY VEHICLE ....................................................................................................................................................... 2212

David L. Akin 
 



NEXT-GENERATION MANEUVERING SYSTEM WITH CONTROL-MOMENT GYROSCOPES 
FOR EXTRAVEHICULAR ACTIVITIES NEAR LOW-GRAVITY OBJECTS...................................................... 2224

Michele D. Carpenter, Kimberly F. Jackson, Babak E. Cohanim, Kevin R. Duda, Jared Rize, Celena Dopart, 
Jeffrey Hoffman, Jennifer Rochlis 

 

PREPARATION OF THE OPERATIONAL AIR QUALITY MONITORS FOR DEPLOYMENT ON 
THE INTERNATIONAL SPACE STATION ............................................................................................................... 2242

Thomas Limero, William T. Wallace, John Trowbridge 
 

PASSIVE CONTROL: THE PROBLEMS INVOLVED IN THE SELECTION OF SUITABLE 
MATERIALS FOR USE IN ENCLOSED ENVIRONMENTS AND CONFORMING TO 
DIFFERENT INTERNATIONAL LEGISLATION..................................................................................................... 2249

Tina A. Goodall, Hilary R. Bollan 
 

DEVELOPMENT OF AN INDEXING MEDIA FILTRATION SYSTEM FOR LONG DURATION 
SPACE MISSIONS.......................................................................................................................................................... 2264

Juan H. Agui, R. Vijayakumar 
 

IMPACTS OF BOUNDING WORST-CASE THERMAL ENVIRONMENTS ......................................................... 2278
Matthew Garrison 

 

MERCURY PLANETARY ORBITER SOLAR ARRAY THERMAL AND POWER MODELLING ................... 2290
Martin Altenburg 

 

IMPACT OF LUNAR DUST ON RADIATOR DESIGN FOR MOON BASES AND ROVERS ............................. 2300
Philipp Hager, Ulrich Walter, David M. Klaus 

 

PROPOSAL OF PROCEDURE OF THERMAL DESIGN ON MICRO AND NANO SATELLITES 
POINTING TO EARTH ................................................................................................................................................. 2315

Tsuyoshi Totani, Ryota Inoue, Hiroto Ogawa, Tilok K. Das, Masashi Wakita, Harunori Nagata 
 

REDUCED PRESSURE CABIN TESTING OF THE ORION ATMOSPHERE REVITALIZATION 
TECHNOLOGY .............................................................................................................................................................. 2332

Amy B. Button, Jeffrey Sweterlitsch 
 

THE MPCV-ESM CONSUMABLES STORAGE SUBSYSTEM ............................................................................... 2351
Matteo Maria Lamantea, Claudio Finetto 

 

MULTI PURPOSE CREW VEHICLE ENVIRONMENTAL CONTROL AND LIFE SUPPORT 
DEVELOPMENT STATUS............................................................................................................................................ 2362

John F. Lewis, Cynthia D. Cross, Richard Barido, Ed Rains 
 

SPACE SUITS AND CREW SURVIVAL SYSTEMS BRANCH EDUCATION AND PUBLIC 
OUTREACH SUPPORT OF NASA’S STRATEGIC GOALS IN FISCAL YEAR 2012 .......................................... 2367

Mallory Jennings 
 

EDUCATION AND PUBLIC OUTREACH AND ENGAGEMENT AT NASA’S ANALOG 
MISSIONS IN 2012 ......................................................................................................................................................... 2375

Wendy Watkins, Barbara Janoiko, James E. Johnson, Marcum Reagan, Brandi Dean, Nicole Herrmann, Erin 
Mahoney 

 

TELEMETRY TECHNIQUES USED FOR WATER RECOVERY OF HIGH POWERED ROCKET ................ 2382
Todd H. Treichel 

 

U.S. SPACESUIT LEGACY: MAINTAINING IT FOR THE FUTURE ................................................................... 2389
Cinda Chullen, Joe McMann, Ken Thomas, Joe Kosmo, Cathleen Lewis, Rebecca Wright, Rose Bitterly, Vladenka 
Oliva 

 

DEVELOPMENT OF THE ISS NORS ......................................................................................................................... 2412
Brandon Dick, Scott Tokasz, Thomas Griffin 

 

ASSESSMENT OF SHELF LIFE FOR REGEN ECLSS RESIN BED ORUS .......................................................... 2422
Dale Cloud, Gregory J. Gentry, Donald L. Carter, Maria Keilich, Peter Polis 

 

THERMAL PERFORMANCE AND PRACTICAL UTILITY OF A MLI BLANKET USING 
PLASTIC PINS FOR SPACE USE ................................................................................................................................ 2432

Ryuta Hatakenaka, Miyakita Takeshi, Hiroyuki Sugita, Masanori Saitoh, Tomoyuki Hirai 
 

VERIFICATION OF BEPICOLOMBO MLI............................................................................................................... 2442
Juergen Schilke, Christian Ranzenberger 

 

LESSONS LEARNED DURING INSTRUMENT TESTING FOR THE THERMAL INFRARED 
SENSOR (TIRS) .............................................................................................................................................................. 2456

Hume L. Peabody, Veronica Otero, Dave Neuberger 
 

NASA RESEARCH AND TECHNOLOGY STUDIES (RATS) 2012: VIRTUAL SIMULATION AND 
EVALUATION OF HUMAN AND ROBOTIC SYSTEMS FOR EXPLORATION OF NEAR-
EARTH ASTEROIDS ..................................................................................................................................................... 2468

Andrew F. Abercromby, Steven P. Chappell, Harry Litaker, Marcum Reagan, Michael L. Gernhardt 
 

PLANETARY ANALOGUE EVA MEDICAL EMERGENCY SIMULATIONS ..................................................... 2490
Alejandro Diaz, Richard A. Scheuring, Karina A. Moïn-Darbari, Kavya K. Manyapu, Marcus D. Medley, 
Fernando Calderon, Gernot Groemer 

 



NEEMO 16: EVALUATION OF SYSTEMS FOR HUMAN EXPLORATION OF NEAR-EARTH 
ASTEROIDS .................................................................................................................................................................... 2507

Steven P. Chappell, Andrew F. Abercromby, Marcum Reagan, Michael L. Gernhardt, William Todd 
 

STATUS OF ISS WATER MANAGEMENT AND RECOVERY .............................................................................. 2527
Donald L. Carter, Barry Tobias, Nicole Y. Orozco 

 

INVESTIGATION OF DMSD TREND IN THE ISS WATER PROCESSOR ASSEMBLY ................................... 2538
Donald L. Carter, Elizabeth M. Bowman, Mark E. Wilson, Tony J. Rector 

 

UPDATED PERFORMANCE EVALUATION OF THE ISS WATER PROCESSOR 
MULTIFILTRATION BEDS ......................................................................................................................................... 2550

Elizabeth M. Bowman, Donald L. Carter, Mark E. Wilson, Joyce Carpenter, Nicole Y. Orozco, Natalee Weir 
 

ONGOING DEVELOPMENT OF A SERIES BOSCH REACTOR SYSTEM ......................................................... 2566
Morgan B. Abney, James M. Mansell, Samuel Dumez, John Thomas, Charlie Cooper, David Long 

 

METHANE POST-PROCESSOR DEVELOPMENT TO INCREASE OXYGEN RECOVERY 
BEYOND STATE-OF-THE-ART CARBON DIOXIDE REDUCTION TECHNOLOGY....................................... 2574

Morgan B. Abney, Lee A. Miller, Zachary Greenwood, Michelle Iannantuono, Kenny Jones 
 

COMPACT WATER VAPOR EXCHANGER FOR REGENERATIVE LIFE SUPPORT SYSTEMS.................. 2585
Michael G. Izenson, Weibo Chen, Molly S. Anderson, Edward W. Hodgson 

 

ISS CREW QUARTERS ON-ORBIT PERFORMANCE AND SUSTAINING ACTIVITIES ................................ 2603
Thilini Schlesinger, Branelle R. Rodriguez, Melissa Borrego 

 

ASSESSMENT OF CREWMEMBER NOISE EXPOSURES ON THE INTERNATIONAL SPACE 
STATION ......................................................................................................................................................................... 2612

José G. Limardo, Christopher S. Allen, Richard W. Danielson 
 

WATER WALLS LIFE SUPPORT ARCHITECTURE .............................................................................................. 2628
Marc M. Cohen, Michael T. Flynn, Renee L. Matossian 

 

SUPPORTING REAL-TIME OPERATIONS AND EXECUTION THROUGH TIMELINE AND 
SCHEDULING AIDS ...................................................................................................................................................... 2643

Jessica J. Marquez, Guy Pyrzak, Sam Hashemi, Kevin McMillin, Joseph Medwid 
 

HUMAN-IN-THE-LOOP OPERATIONS OVER TIME DELAY: LESSONS LEARNED ..................................... 2654
Steve N. Rader, Marcum L. Reagan 

 

CREATING THE DEEP SPACE ENVIRONMENT FOR TESTING THE JAMES WEBB SPACE 
TELESCOPE AT THE JOHNSON SPACE CENTER’S CHAMBER A ................................................................... 2687

Jonathan L. Homan, Mary Cerimele, Michael E. Montz 
 

VERTICAL ORIENTED CONSTANT CONDUCTANCE HEAT PIPE TESTING WITH AN 
EVAPORATOR SECTION LOCATED ABOVE THE WORKING LIQUID LEVEL ............................................ 2704

Rob V. Brakel, Matthijs Klein, Andrew Walker 
 

EXPERIMENTAL FEASIBILITY STUDY OF ON-SITE DETECTION OF OH/H2O DUE TO IN-
SITU THERMAL PROCESSING OF LUNAR REGOLITH...................................................................................... 2723

Stephan Parzinger, Maximilian Moeckl, Markus Spinnler, Thomas Sattelmayer 
 

FIFTEEN-MINUTE EXTRAVEHICULAR ACTIVITY PREBREATHE PROTOCOL USING 
NASA’S EXPLORATION ATMOSPHERE (8.2 PSIA / 34% O2) .............................................................................. 2731

Andrew F. Abercromby, Michael L. Gernhardt, Johnny Conkin 
 

EFFORTS TO REDUCE INTERNATIONAL SPACE STATION CREW MAINTENANCE TIME IN 
THE MANAGEMENT OF THE EXTRAVEHICULAR MOBILITY UNIT TRANSPORT LOOP 
WATER QUALITY ........................................................................................................................................................ 2748

John W. Steele, David Etter, Tony J. Rector, Robert Boyle, Christopher Vandezande 
 

INVESTIGATION OF INTERNATIONAL SPACE STATION MAJOR CONSTITUENT 
ANALYZER ANOMALOUS ORU 02 PERFORMANCE........................................................................................... 2763

Ben D. Gardner, David E. Burchfield, Andrew Pargellis, Souzan Thoresen, Phillip Erwin, Gregory J. Gentry, John 
Granahan, Christopher Matty 

 

INVESTIGATION OF THE POTENTIAL IMPACT OF TRACE CONTAMINANTS ON THE 
PERFORMANCE OF THE SABATIER CATALYST ................................................................................................ 2771

Tim A. Nalette, Ping Yu, Jay L. Perry, Morgan B. Abney 
 

DESIGNING FOR VIRTUAL WINDOWS IN A DEEP SPACE HABITAT ............................................................ 2779
Scott A. Howe, Robert Howard, Nathan Moore, Michael Amoroso 

 

THE SINGLE HABITAT MODULE CONCEPT FOR EXPLORATION - MISSION PLANNING 
AND MASS ESTIMATES .............................................................................................................................................. 2788

Joe P. Chambliss 
 
 

Author Index 




