
Paper # Session Paper Title Authors
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24 101 A Dual Multilayer Insulation Blanket Concept to Radically Reduce Heat Loss From 

Thermally Controlled Spacecraft and Instruments

Pradeep Bhandari, Hared Ochoa, Tyler Schmidt and Mark Duran

25 101 Impact of Fluid Flow Pressure drop on Temperature of Components Controlled by 

Mechanically Pumped Fluid Loop Thermal Control System

Pradeep Bhandari, Jenny Hua, Razmig Kandilian and Arthur Mastropietro

77 101 Thermal design considerations for future high-power small satellites Derek Hengeveld, Jacob Moulton, Mike Wilson, Brent Taft and Andrew Kwas

102 101 Europa Clipper Thermal Control Design Hared Ochoa, Arthur J Mastropietro, Raymond Lee, Jenny Hua and Pradeep Bhandari

128 101 Multi-Angle Imager for Aerosols Thermal Control System Douglas Bolton and Rogelio Rosas

197 101 JUICE (Jupiter Icy moons Explorer) Thermal Design and early Thermal Verification Romain Peyrou-Lauga and Séverine Deschamps

13 102 Thermal Operability Improvements for the Mars 2020 Rover Surface Mission Keith Novak, Matthew Redmond, Jason Kempenaar, Edgardo Farias, Kaustabh Singh 

and Chern-Jiin Lee

18 102 Thermal Design of a Mars Helicopter Technology Demonstration Concept Tyler Schmidt, Stefano Cappucci, Jennifer Miller, Mark Wagner, Pradeep Bhandari and 

Michael Pauken

53 102 Detailed Surface Thermal Design of the Mars 2020 Rover Jason Kempenaar, Keith Novak, Matthew Redmond, Edgardo Farias, Kaustabh Singh 

and Mark Wagner

105 102 Thermal design for an oxygen-generating electrolysis system on Mars Asad Aboobaker, Colin Smith, Jenny Hua, Edgardo Farias and Pradeep Bhandari

209 102 Design Analysis and Performance testing of a Novel Passive Thermal Management 

System for Future Exploration Missions

Angel Alvarez, Stephania Ortega, Jeff Farmer, Shawn Breeding, Calin Tarau, 

Mohammed Ababneh and William Anderson

72 103 Continued Laser Processed Condensing Heat Exchanger Technology Development Scott Hansen, Dr. Sarah Castro-Wallace, Tanner Hamilton, Dr. Craig Zuhlke, Dr. Dennis 

Alexander and Bll Fischer

98 103 Mitigation of Orion Ammonia Boiler Outlet Coolant Thermal Stratification Eugene Ungar and Lauren Foley

147 103 Development status of active thermal control system for future crew vehicle Yoko Sakai, Naoko Iwata, Kenji Kanoh, Yukako Kagami, Kana Kowatari and Sogo 

Nakanoya

277 103 Thermal Design Assessment of a Water Based Fusible Heat Sink Radiator for Space 

Exploration Missions

Brittany Abraham, Jerry Pantermuehl, Bruce Conger, Christopher Massina and Michael 

Gernhardt

6 104 Loop Heat Pipe Wick Fabrication via Additive Manufacturing Bradley Richard, William Anderson and Devin Pellicone

16 104 Modification of Radiator Pigments by Atomic Layer Deposition (ALD) Vivek Dwivedi, Mark Hasegawa, Raymond Adomaitis, Hossein Salami and Alan Uy

143 104 Development of a Passive Bypass Valve for one and two Phase Fluid Loops for Space 

Applications

Roel Benthem Van, Johannes Es Van, Nigel Kay, Douglas Rose-Innes, Vincent Garcia, 

Stéphane Lapensée, Henk Jan Gerner Van, Gerrit Donk Van and Adry Vliet Van

166 104 High Heat Flux (>50 W/cm^2) Hybrid Constant Conductance Heat Pipes Mohammed Ababneh, Calin Tarau, William Anderson and Jesse Fisher

296 104 Variable emissivity through multilayer patterned surfaces for passive thermal control: 

preliminary thermal design of a nano-satellite

Nikolaos Athanasopoulos and Nicolaos Siakavellas

301 104 Demonstration of Copper-Water Heat Pipes Embedded in High Conductivity (HiK™) 

Plates in  the Advanced Passive Thermal eXperiment (APTx) on  the International Space 

Station

Mohammed Ababneh, Calin Tarau, William Anderson, Angel Alvarez-Hernandez, 

Stephania Ortega, Jeffery Farmer and Robert Hawkins

302 104 Advanced Passive Thermal eXperiment (APTx) for Warm Reservior Hybrid Wick Variable 

Conductance Heat Pipes on the International Space Station

Calin Tarau, Mohammed Ababneh, William Anderson, Angel Alvarez-Hernandez, 

Stephania Ortega, Jeff Farmer and Robert Hawkins

4 105 International Space Station Passive Thermal Control System, Top Ten Lessons-Learned John Iovine

134 105 Creating a Voyager Thermal Model 39 Years Into the Flight Mission, Along With Model 

Correlation and Application

William Ledeboer

158 105 Developing a Standardized Approach for the Thermal Analysis of Spacecraft Electronics Tom Mccarron and Samuel Tustain

162 105 Improvement of the Wire Rating Standards based on TV Testing and Thermal Modeling Marc Malagoli, Roel Benthem, Denis Lacombe, Leo Farhat, Yoann Allewaert, Wubbo 

Grave and Adry Vliet

268 105 Gaps in Thermal Design Guidelines in Goddard Space Flight Center GOLD Rules Hume Peabody and Sharon Peabody

8 108 Thermal Assessment of OSIRIS-REx OVIRS Cryogenic Instrument During Flight System 

TVAC Test and in Flight

Michael Choi

35 108 Thermal Model Performance for the James Webb Space Telescope OTIS Cryo-Vacuum 

Test

Kan Yang, Stuart Glazer, Shaun Thomson, Lee Feinberg, William Burt, Brian Comber, 

Wes Ousley and Randy Franck

111 108 The Use of Real Time Models to Produce Virtual Sensor Telemetry During the JWST 

OTIS Test

Randy Franck, Russell B. Schweickart and Brian Comber

283 108 Off-Nominal Planning for the Cryogenic Thermal Vacuum/ Thermal Balance Test of the 

James Webb Space Telescope Optical Telescope Element/Integrated Science Instrument 

Module at the Johnson Space Center

Stuart Glazer, Brian Comber, Kan Yang, Paul Cleveland and Wes Ousley

291 108 Thermal Control of Boundaries for JWST Infrared Tests in Cryogenic Vacuum 

Configuration

Jesse Huguet, Keith Havey, Dwight Cooke and Robert Day

333 108 Developing Controlled Conductive Boundaries for JWST Cryogenic Testing Dwight Cooke, Keith Havey, Jesse Huguet and Robert Day

340 108 Thermal Management of JWST Cryo-Vacuum Test Support Equipment Keith Havey, Dwight Cooke, Jesse Huguet and Robert Day

26 201 Working Fluid Trade Study for a Two-Phase Mechanically Pumped Loop Thermal Control 

System

Stefano Cappucci, Ben Furst, Eric Sunada, Pradeep Bhandari and Takuro Daimaru

95 201 Testing of high heat flux 3D printed aluminium evaporators Henk Jan van Gerner, Marc de Smit, Derron van Helvoort and Johannes van Es

159 201 Alkali Metal Loop Heat Pipe Development for Solar Dynamic Energy Conversion Sonia Fereres, Bastien Bonnafous, Mikael Mohaupt, Benjamin Lagier, Raphael Mari, 

Emmanuel Dehombreux, Cristina Guraya, Cristina Jimenez, Xabier Azpiroz and Sonia 

De La Rosa

171 201 Two-Degree-of-Freedom Heater Control of a Loop Heat Pipe Based on Stationary 

Modeling

Thomas Gellrich, Sebastian Meinicke, Paul Knipper, Sören Hohmann and Thomas 

Wetzel
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176 201 An Additively Manufactured Evaporator with  Integrated Porous Structures for Two-Phase 

Thermal Control

Benjamin Furst, Stefano Cappucci, Takuro Daimaru, Eric Sunada, Scott Roberts and Tim 

O'Donnell

207 201 Integrated Thermal Architecture based on Advanced Control Loop (ACL) with multiple 

evaporators and condensers

Francisco Romera, Juan Martínez and Alejandro Torres

230 201 Experimental Investigation of Design Factors on Heat Transfer Performance of meter-

scale Oscillating Heat Pipe

Masaru Saijo, Shun Okazaki, Naoko Iwata, Hiroyuki Ogawa and Yoshiro Miyazaki

254 201 Numerical Investigation of the Temperature-Oscillation Conditions in a Loop Heat Pipe Takuya Adachi and Hiroki Nagai

270 201 Thermal Performance Characterization of TED-Enhanced Thermal Straps and Thermal 

Links with Oscillating Heat Pipes

Mike Wilson, Derek Hengeveld and Steven Lockyer

293 201 Development and qualification of a Deployable Radiator in the frame of the European 

Horizon 2020 Pegasus program

Julo Verdonck, Patrick Hugonnot, Andrea Ferrero, Juan Martínez Martín, Manuel 

Serrano Serrano and Alejando Torres Sepúlveda

327 201 On-orbit Experiment Plan of Loop Heat Pipe and the Test Results of Thermal Vacuum 

Test

Atsushi Okamoto, Takeshi Miyakita, Koki Sato and Hosei Nagano

91 202 CHEOPS Instrument thermal design and test Romain Peyrou-Lauga and Giordano Bruno

99 202 Selection of a PVD Black Coating for the Thermal Control of the Feedthroughs and Door 

Mechanisms in the SOLAR ORBITER Heat Shield

Cristina Borque, Isabel Soto and Jose Javier Viñals

148 202 Sentinel-2A/B Thermal Design - Lessons Learnt from TBTV, LEOP and IOC Nadine Buhl, Martin Altenburg and Markus Manns

165 202 In orbit validation of the Sentinel 5 Precursor TROPOMI earth observation instrument 

thermal control system

Rob van Brakel, Paul Zevenbergen and Jan Doornink

331 202 Thermal Modeling of a Chip Based Cold-Atom Inertial Navigation System Erich Brown, Brenton Taft, Rachel Oliver and Kevin Irick

10 203 BepiColombo MTM Thermal Balance/Thermal Vacuum Test Juergen Schilke, Bernd Weinert and Sean Tuttle

168 203 Comparison of a Discontinuity with Various Patch Methods for Multilayer Insulation 

Blankets

Jordan Holmen, David Oberg and Brent Anderson

206 203 Correlation of Thermal Mathematical Models to test data using Jacobian matrix 

formulation

Ignacio Torralbo, Angel Sanz-Andres, Javier Piqueras and Isabel Perez-Grande

292 203 Thermal vacuum and balance test of the ESA Solar Orbiter Instrument PHI German Fernandez-Rico, Miguel Alvarez-Copano, Werner Deutsch, Achim Gandorfer, 

Sandeep Ramanath, Jan Staub, Patrick Bambach and Ignacio Torralbo

295 203 Thermal Design Verification Testing of the Solar Array Cooling System for Parker Solar 

Probe

Carl Ercol, Elisabeth Abel, G. Allan Holtzman and Eric Wallis

316 203 Laboratory Simulation of Sublimating Planetary Surface Ices: Experiment Design and 

Thermal Considerations

Daniel Berisford, Benjamin Furst, Jeffrey Foster, Michael Poston, Dane Schoelen, Daniel 

Sahu, Amy Hofmann, Kevin Hand and Takuro Daimaru

140 204 Status of the EDEN ISS Greenhouse after on-site installation in Antarctica Daniel Schubert, Matthew Bamsey, Paul Zabel, Vincent Vrakking and Conrad Zeidler

141 204 The final configuration of the algae-based ISS experiment PBR@LSR Jochen Keppler, Stefan Belz, Gisela Detrell, Harald Helisch, Johannes Martin, Norbert 

Henn, Stefanos Fasoulas, Reinhold Ewald, Oliver Angerer and Heinz Hartstein

142 204 Status of the EDEN ISS Rack-like food production unit after five months in Antarctica Giorgio Boscheri, Marco Volponi, Paul Zabel and Giovanni Marchitelli

193 204 Methane as a Carbon Substrate for Biomanufacturing Asif Rahman, Jonathan Galazka, Michael Dougherty, Harry Jones and John Hogan

194 204 In Situ Yogurt Production for Probiotic and Nutrition Delivery Hiromi Kagawa, Aditya Hindupur, Asif Rahman and John Hogan

324 204 Potential Evolution of Crop Production in Space Using Veggie Anthony Hanford, Molly Anderson, Michael Ewert and Imelda Stambaugh

328 204 Effects of additive manufacturing on capillary-driven fluid flow for provision of water and 

nutrients to free floating plants

Brett Shaffer, Jonathan Eble, James Nabity and Christine Escobar

67 205 ANITA2 Flight Model Development – First ground test results of the Trace Gas Analyser 

for the ISS (and beyond)

Timo Stuffler, Atle Honne, Johannes Witt and Armin Stettner

92 205 Design of Quantum Cascade Laser Driver in Multiple trace Gas Monitoring for Crewed 

Spacecraft

Hongzhu Xi, Wenbin Bian, Yi Zheng, Jianfa Zhou, Yongqing Peng, Guigao Le and 

Hanqing Zhao

313 205 Mass Spectra Deconvolution of Gaseous Mixtures Containing Volatile Organic 

Compounds

Dragan Nikolic, Stojan Madzunkov and Murray Darrach

325 205 Progress Report on the Spacecraft Atmosphere Monitor’s Development Model Stojan Madzunkov, Steven Schowalter, Dragan Nikolic, Jurij Simcic, Byunghoon Bae, 

Ivan Cisneros, Rembrandt Schaefer and Murray Darrach

94 206 Columbus IFHX Ammonia Leak Analysis Savino De Palo, Alessio Tilloca and Eugene K. Ungar

97 206 Pressure Drop Caused by the Neckdown of Cut Tubes Eugene Ungar and Mary Walker

184 206 Columbus on orbit test: HCU set-point change Gaetana Bufano, Andrea Ferrero, Jan Persson and Zoltan Szigetvari

294 206 COLUMBUS IFHX Isolation FDIR – Development and Implementation Zoltan Szigetvari, Jan Persson and Giovanni Malucchi

297 206 The ISS TCS System Manager Experience Joe Chambliss

42 207 Determining Thermal Capabilities for External Transfer Operations on the International 

Space Station

Robert Henson and John Iovine

43 207 Analysis Approach to Predict Condensation on International Space Station (ISS) Docking 

Systems

Carlos Pagan and Karen Thacker

46 207 Implementing Ground Station Tracking in the Thermal Analysis of a Mechanically-

Steerable Antenna for LEO Data Downlink Applications

César Gómez-Hernández, Rolf Hildre, Mattias Carlqvist and Maria Marina Silvestri

62 207 Structural, Thermal, and Optical Performance (STOP) Modeling and Analysis for the 

Surface Water and Ocean Topography Mission

Louis A. Tse, Zensheu Chang, Ruwan P. Somawardhana and Eric M. Slimko

80 207 Automatic creation of reduced-order models using Thermal Desktop Derek Hengeveld and Jacob Moulton

267 207 Considerations when Building Thermal Models that Require Conversion between 

Formats

Hume Peabody and Lisa Grob

36 300 Impacts of 'Pick-and-Eat' Plant Growth Systems on the ISS and Gateway Daniel Pütz, Constantin Traub, Michael Ewert and Molly Anderson

50 300 CFD Study of Airflow Characteristics in the U.S. Laboratory and Node 2 with IMV Bypass 

Reconfiguration

Chang Son, Nikolay Ivanov, Evgueni Smirnov and Denis Telnov

ICES202: Satellite, Payload, and Instrument Thermal Control

ICES203: Thermal Testing

ICES204: Bioregenerative Life Support

ICES205: Advanced Life Support Sensor and Control Technology

ICES206: Manned Orbiting Infrastructures, Habitats, Space Station and Payload Thermal Control

ICES207: Thermal and Environmental Control Engineering Analysis and Software

ICES300: ECLSS Modeling and Test Correlations



51 300 CFD-Based Evaluation of Inlet Diffuser Cluttering Effects on the International Space 

Station Cabin Atmosphere

Chang Son, Nikolay Ivanov, Evgueni Smirnov and Denis Telnov

90 300 Reduction of Calculation Amount of Mental-model Creation for Complex Material 

Circulation Control on Life Support System

Masakatsu Nakane and Hiroyuki Miyajima

287 300 A Simple Model to Estimate the Hydroxyl Radical Concentration and Associated DMSD 

Production Rates from Volatile Methyl Siloxanes in the ISS Atmosphere

Dean Muirhead, Denyce K. Wicht, Kelsey M. Stocker, Jay L. Perry and Matthew J. Kayatin

3 302 Co-Adsorption of Carbon Dioxide on Zeolite 13X in the Presence of Preloaded Water Gregory Cmarik and James Knox

17 302 Carbon Dioxide Removal by Ionic Liquid Sorbent (CDRILS) System Development Phoebe Henson, Stephen Yates, Rebecca Kamire and Ted Bonk

2 302 Analysis of Performance Degradation of Silica Gels after extended use onboard the ISS Gregory Cmarik, James Knox and Timothy Huff

22 302 Alternative Carbon Formation Reactors for the Series-Bosch System Christine Stanley, Paul Matter, John Thompson, Sarah Kelly, Michael Beachy and Bill 

Barnett

38 302 Utilizing Ionic Liquids to Enable the Future of Closed-Loop Life Support Technology Brittany Brown, Christine Stanley, Mark Paley, David Donovan, Jesse McLeroy, Laurel 

Karr, Eric Fox and Morgan Abney

39 302 Feasibility Assessment of Liquid Amine Carbon Dioxide Removal System for Microgravity 

and Terrestrial Applications

Tanya Rogers, Michael Swickrath, John Graf, Rafael Verduzco and Saurabh Sharma

48 302 State of NASA Oxygen Recovery Zach Greenwood, Morgan Abney, Christine Stanley, Brittany Brown and Eric Fox

75 302 Plasma Pyrolysis Assembly (PPA) Zero-g Flight Experiment Development Richard Wheeler, John Holtsnider, Spencer Wambolt, Morgan Abney and Zach 

Greenwood

85 302 Structure Property Relations of Carbon Nanofiber Mats: Correlation of Permeability to 

Surface Density

Nicos Andreas, Christopher Cox, Apparao Rao, Masaaki Tamura and Katsuji Azuma

113 302 Oxygen Generation Assembly Design for Exploration Missions Kevin Takada, Steven Van Keuren, Ahmed Ghariani and Andrew Owens

133 302 Development of a Water Cryocooler System for use in the Dehumidification of a 

Spacecraft Cabin Atmosphere

Trevor Fritz and James Nabity

146 302 Development status of air revitalization system in JAXA closed ECLSS for future crew 

module

Yoko Sakai, Tatsuya Arai, Tomoya Suehiro, Tsuyoshi Ito, Toshiharu Oka, Shinpei 

Waseda, Asuka Shima and Masato Sakurai

161 302 Preliminary study of Absorption / Desorption Process Using Ionic Liquid for CO2 Removal Masato Sakurai, Mitsuhiro Kanakubo, Takashi Makino and Tatsuya Umecky

203 302 Status of the Advanced Closed Loop System ACLS for Accommodation on the ISS Klaus Bockstahler, Ruediger Hartwich, Daniele Laurini, Scott Hovland, Johannes Witt 

and Sebastian Markgraf

215 302 Development of Carbon Dioxide Removal Systems for NASA’s Deep Space Human 

Exploration Missions 2017-2018

James Knox

228 302 Analysis of Spacecraft Cabin Carbon Dioxide Capture via Deposition Grace Belancik, Darrell Jan and Roger Huang

229 302 Implementation of Lithium Hydroxide as a Dual CO2/H2O Scrubber for a Rodent 

Research Life Support System

Jonathan Anthony, Alexander Hoehn, Tobias Niederwieser, Louis Stodieck and Stuart 

Tozer

253 302 Characterization of sorbents for controlling ammonia in spacecraft cabin air Oscar Monje, Matthew Kayatin and Jay Perry

262 302 Efficacy of FTIR Analysis in Determining CO2 Loading on Diglycolamine Roger Huang, Mark Silveria, Jessica Kong, Grace Belancik and Darrell Jan

319 302 Dynamic Modeling of Ammonia Removal with Phosphoric-Acid-Treated Activated Carbon Stephanie Roohi, Oscar Monje, Jay Perry and Kevin Lange

332 302 A Trade-off Study of the Spacecraft Carbon Dioxide Management System using the 

Analytical Hierarchy Process

Tra-My Justine Richardson and Darrell Jan

56 303 Hydrated Food Should Be Used on Long Space Mission Harry Jones

82 303 Investigation of Silver Biocide as a Disinfection Tehcnology for Spacecraft – An Early 

Literature Review

Wenyan Li, Luz Calle, Anthony Hanford, Imelda Stambaugh and Michael Callahan

83 303 Biofilm Resistant Coatings for Space Applications Wenyan Li, Mary Hummerick, Christina Khodadad, Jerry Buhrow, Lashelle Spencer, 

Janelle Coutts, Luke Roberson, Anish Tuteja, Geeta Mehta, Mathew Boban and Michael 

Barden

104 303 Antimicrobials for Water Systems in Manned Spaceflight – Past, Present, and Future 

Applications and Challenges

John Steele, Mark Wilson, Janice Makinen and Mark Ott

152 303 The Status of JAXA’s Water Recovery System Tomoka Nagase, Masayuki Goto, Kazuya Ishiwata, Yoko Sakai, Yukitaka Matsumoto and 

Sogo Nakanoya

153 303 Low-maintenance, consumables-free disinfection by UV-C LEDs Richard Simons, Jennifer Pagan and Oliver Lawal

157 303 Small Water Recovery Unit Breadboard Kim Kleinschmidt, Jörg Vogel, Johannes Witt, Hans Henrik Dahlmann and Maja Bender 

Tommerup

178 303 Biocontamination Integrated Control of Wet Systems for Space Exploration (BIOWYSE) Vincenzo Guarnieri, Emmanuel Detsis, Ilaria Locantore, Cesare Lobascio, Giorgio 

Boscheri, Giovanni Marchitelli, Richard Simons and Jennifer Pagan

271 303 Membrane Distillation Driven by Embedded Thermoelectric Heat Pump Jeffrey Lee, Lance Delzeit, Jurek Parodi, Gregory Pace and Serena Trieu

272 303 Closing the Water Loop for Exploration: 2018 Status of the Brine Processor Assembly Laura Kelsey, Patrick Pasadilla and Thomas Cognata

274 303 Long Term Biological Treatment of Space Habitation Waste Waters in a One Stage 

MABR: Comparison of Operation for N and C Oxidation With and Without Simultaneous 

Denitrification

Ritesh Sevanthi, Maryam Salehi Pourbavarsad, Audra Morse, Andrew Jackson and 

Michael Callahan

275 303 A Two-Stage Biological Reactor for Treatment of Space Based Waste Waters Maryam Salehi Pourbavarsad, Ritesh Sevanthi, Daniela Ducon, Audra Morse, Andrew 

Jackson and Michael Callahan

282 303 Chemical Characterization of ISS Potable Water Collected in 2017 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, 

Leslie J. Loh and Daniel B. Gazda

284 303 UV Chemistry and Mitigation of Siloxane Lance Delzeit and Chakaria Hunter

285 303 Ultraviolet (UV) Mitigation of Dimethylsilanediol (DMSD) Lance Delzeit and Chakaria Hunter

317 303 Synthetic Biological Membrane  Forward Osmosis Trade Study Michael Flynn, Rocco Mancinelli, Jaione Romero-Mangado, Hali Shaw, Jurek Parodi, 

Abdelrahman Budair and Simone Tatum

33 304 Heat Melt Compactor Gas Contaminants from Single Waste Materials Jeffrey Lee, John Fisher, Oscar Monje and Johannes Goeser

52 304 Breathable Composite Materials for Water Recovery and Waste Management using Heat 

Melt Compactor

Kris Rangan, Tirumalai Sudarshan and Jacob Coppage-Gross

250 304 A Prototype Torrefaction Processing Unit (TPU) for Human Solid Waste in Space Michael Serio, Joseph Cosgrove, Marek Wojtowicz, Thomas Stapleton, Miguel Torres, 

Michael Ewert and Jeffrey Lee

314 304 Supercritical Water Oxidation (SCWO) – Observations of Hydrothermal Flames in a Co-

Flow Constant Pressure Reactor

Michael Hicks and Uday Hegde

318 304 Heat Melt Compactor Test Unit John Wetzel, Robert Surdyk, Joe Klopotic and Kris Rangan

ICES303: Physio-Chemical Life Support - Water Recovery & Management Systems - Technology and Process Development

ICES302: Physio-chemical Life Support - Air Revitalization Systems - Technology and Process Development

ICES304: Physio-Chemical Life Support - Waste Management Systems - Technology and Process Development



12 305 A closer look at the ELSS of the Stratospheric Airbus Perlan II Miguel Iturmendi

121 305 Active Thermal Control System Radiators for the Dream Chaser Cargo System Norman Hahn and Cheryl Perich

124 305 Challenges of Mars Mission Phase Transitions on Spacecraft Environmental Control and 

Life Support Systems

William O'Hara and Miriam Sargusingh

217 305 Membrane Microgravity Air Conditioner Gary Noyes, Scott Hansen and John Fricker

269 305 Development of a Hybrid Integrated Water Recovery Assembly for Exploration Habitats Barry Finger, Andrew Jackson, Patrick Pasadilla and Brittany Zimmerman

342 305 A Tailored Life Support System for the Single Person Spacecraft Barry Finger, Brittany Zimmerman, Chad Bower, Brand Griffin and Caleb Woo

138 307 U.S. Spacesuit Knowledge Capture – A Decade of Archiving Cinda Chullen and Vladenka Oliva

144 307 LSS hands-on research opportunities for students at the University of Stuttgart Gisela Detrell, Jochen Keppler, Harald Helisch and Stefanos Fasoulas

310 307 Education-Supported Research: Looking for Synergies between Classroom and 

Laboratory

David Akin

312 307 Breaking Down Traditional Classroom Walls and Studying Spacesuits Abroad Ryan Kobrick, Jessica McKee, Sue Macchiarella and Angelica Gould

23 308 A Discussion of Integrated Life Support and In Situ Resource Utilization Architectures for 

Mars Surface Missions

Morgan Abney, Jerry Sanders and Jay Perry

31 308 Considerations for Capturing and Converting Martian CO2 with Room Temperature Ionic 

Liquid-Based ISRU Systems

Mike Lotto, Jordan Holquist, David Klaus and James Nabity

32 308 Design of a Vacuum-Assisted Product Removal, Ionic Liquid-based, Carbon Dioxide 

Electrolyzer

Jordan Holquist, James Nabity, David Klaus and Morgan Abney

155 308 Sabatier System Design Study for a Mars ISRU Propellant Production Plant Paul Hintze, Anne Meier and Malay Shah

225 308 MOXIE Development Driven Prospects For ISRU and Atmosphere Revitalization Joseph Hartvigsen, S. Elangovan and Lyman Frost

227 308 VMMO Lunar Volatile and Mineralogy Mapping Orbiter Roman Kruzelecky, Piotr Murzionak, Jonathan Lavoie, Ian Sinclair, Gregory Schinn, 

Craig Underwood, Yang Gao, Chris Bridges, Roberto Armellin, Andrea Luccafabris, 

Edward Cloutis and Johan Leijtens

249 308 Regenerative Solid Oxide Stack for Lunar and Mars Oxygen Production and Surface 

Energy Storage

Saurabh Vilekar, Christian Junaedi, Zhan Gao, Chris Howard and Subir Roychoudhury

15 400 Validation of Inspired Carbon Dioxide Measurement Methods in the Extravehicular 

Mobility Unit Space Suit

Omar Bekdash, Jason Norcross, John Fricker, Ian Meginnis, Andrew Abercromby and 

Millennia Young

40 400 Pressurized Testing of a Commercial Intra-Vehicular Activity Space Suit Ted Southern, Nikolay Moiseev, Aaron Persad and Millen Anand

65 400 Polymer-Fabric Pressure Sensor for Space Suits Nicholas Wettels, Patrick Marshall, Benjamin Peters and Javid Mahmoudzadeh

68 400 NASA's High Performance EVA Glove: Project Element Summary Shane Mcfarland and Sarah Walsh

71 400 Performance of the Z-2 Space Suit in a Simulated Microgravity Environment Ian Meginnis, Kristine Davis and Richard Rhodes

116 400 NASA EVA Glove Characterization Protocol Development Frank Korona, Shane McFarland and Sarah Walsh

183 400 Development of Advanced Environmental Protection Garments Containing Shear 

Thickening Fluid Enhanced Textiles (STF-ArmorTM) for Puncture Protection and Dust 

Mitigation

Richard Dombrowski, Norman Wagner, Maria Katzarova and Benjamin Peters

189 400 Spacesuit Range of Motion Investigations Using Video and Motion Capture Systems at 

Spaceflight Analogue Expeditions and within the ERAU S.U.I.T. Lab

Ryan Kobrick, Nicholas Lopac, Peyton Schwartz, Jenifer Schuman, Chase Covello, John 

French, Angelica Gould, Maximilian Meyer, Ted Southern, Jazmyne Lones and Joshua 

Ehrlich

199 400 Space Suit Development for Orion Shane Jacobs, Donald Tufts and Dustin Gohmert

201 400 Soft Helmet Design for a Launch/Entry Space Suit Shane Jacobs and Donald Tufts

208 400 Development and Characterization of a Mannequin-Based Method for Fit Measurement 

of Wearable Systems

Crystal Compton, Mary Ellen Berglund, Jin Chen, Derek Brubaker, Clayton Bunyard and 

Lucy Dunne

220 400 Design and Validation Testing of Titanium Spacesuit Bearings Ray Ytuarte, Brian Battisti and Richard Rhodes

221 400 Development and Characterization of Modular Elastic Switches for Sensing and Control 

of Active Compression Garments

Nicholas Schleif, Robert Pettys-Baker, J. Walter Lee, Mary Berglund, Simon Ozbek, 

Sophia Utset-Ward, Lucy Dunne and Brad Holschuh

246 400 Developing Technologies and Techniques for Additive Manufacturing of Spacesuit 

Bearings and Seals

Sarah Garner, Lemuel Carpenter and David Akin

273 400 NASA’s Advanced Extra-vehicular Activity Space Suit Pressure Garment 2018 Status and 

Development Plan

Amy Ross, Richard Rhodes and Shane McFarland

278 400 Spacesuit Integrated Carbon Nanotube Dust Removal System: A Scaled Prototype Kavya Manyapu, Pablo De Leon, Leora Peltz and James Gaier

290 400 Results of a Manned Over Pressurization Event in the Extravehicular Mobility Unit Space 

Suit Assembly

Jinny Ferl, Stephen Anderson, Mallory Jennings, Marques Lynch, Clark Groom and 

Walter Fritz

326 400 Mechanical Counterpressure and Gas-Pressurized Fusion Spacesuit Concept to Enable 

Martian Planetary Exploration

Roger Huerta, Andrew Kerr and Allison Anderson

34 401 Lunar EVA Emergency Pressurization (LEEP) Shelter: Concept Design Using a Systems 

Engineering Approach

Richard S. Whittle, Peter D. Hodkinson, Bonnie Posselt and David C. Cullen

54 401 Methodology for Extravehicular Activity (EVA) Technology Identification, Prioritization, 

and Maturation

Raul Blanco and Lindsay Aitchison

248 401 Concept Evaluation of Minimal In-Space Vehicles in Support of Exploration External 

Operations

Lemuel Carpenter and David Akin

255 401 Experimental Investigation of Configurations and Capabilities of a Space Utility Vehicle David Akin and Lemuel Carpenter

103 402 Design of an On-orbit Point-Of-Use Adsorbent Filter for the Extravehicular Mobility Unit 

Influent Feed-Water

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

Rector

108 402 Evolution of an Additive Manufactured Heat Exchanger for PLSS 2.5 Gregory Quinn, Jeremy Strange and Mark Zaffetti

ICES305: Environmental and Thermal Control of Commercial and Exploration Spacecraft

ICES307: Collaboration, Education and Outreach, and Public Engagement

ICES308: Advanced Technologies for In-Situ Resource Utilization

ICES400: Extravehicular Activity: Space Suits

ICES401: Extravehicular Activity: Systems

ICES402: Extravehicular Activity: PLSS Systems



174 402 Compact, Regenerable Trace Contaminant Control for Advanced Portable Life Support 

System

Christian Junaedi, Kyle Hawley and Codruta Loebick

177 402 EMU LiOH Life Extension Testing Benjamin Peters, David Westheimer and Kathryn Hood

180 402 EMU METOX Performance Testing Benjamin Peters and David Westheimer

192 402 Integrated Oxygen Flow Meter / Heat Exchanger for Portable Life Support Systems Michael Izenson, Amelia Servi, Scott Phillips, Sheldon Stokes and Colin Campbell

256 402 Investigation of a Solid-State Cooling System for Analog EVA Life Support Christopher Carlsen and David Akin

334 402 Sensor Integrated Pilot Mask for On-Board, Real-Time, Monitoring of Pilot Breathing Gas Jesus Delgado, Cinda Chullen, David Berry, Narciso Guzman, Sarah Mottino, George 

Hellstern, Armando Soto Armando Soto and Lloyd Tripp
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