
Paper # Session Title Authors

ICES-2021-3 101
JUICE (Jupiter Icy Moon Explorer) Spacecraft Thermal 
Control Romain Peyrou-Lauga and Pauline Gautier

ICES-2021-166 101 Thermal Performance Comparison and Lessons Learned 
for the Thermal Infrared Sensor Instruments 1 & 2 Veronica Otero and David Neuberger

ICES-2021-217 101
Lessons Learned from the Solar Correlation and Early 
Flight Thermal Performance of the Solar Orbiter SPICE 
Instrument Samuel Tustain, Alicja Kasjanowicz and Bryan Shaughnessy

ICES-2021-134 102
ExoMars Rover Module: Verification of the Loop Heat Pipes 
thermal performance in system level testing Vito Laneve, Manuela Munì, Luca Tentoni and Luke Tamkin

ICES-2021-163 102 Thermal Systems Modeling of Chemical Heat Integrated 
Power Source (CHIPS) to Survive Lunar Night Environments

Kevin Anderson, Erik Brandon, Brian Carroll, Terry 
Hendricks, Madison Hunter, Rebekah Lam, Dane Peterson 
and Will West

ICES-2021-180 102 Thermal design challenges for lunar ISRU payloads Philipp Hager and David Binns

ICES-2021-235 102 Thermal Management System for Lunar Ice Miners
Kuan-Lin Lee, Calin Tarau, Quang Truong, Srujan Rokkam, 
Hunter Williams, Dean Bergman and Kris Zacny

ICES-2021-401 102
Lunar dust tolerant thermal louver development for a light-
weight rover system Dmitri Ivanov and Domingos Fernandes

ICES-2021-59 103
Shell Heaters & Condensation Control in a Composite 
Vehicle Adrian Doan, Cheryl Perich and Michael Erdmann

ICES-2021-60 103 Laser Processed Condensing Heat Exchanger (LP-CHX) 
Test Article Design, Manufacturing, and Testing

Scott Hansen, Sarah Wallace, Dr. Craig Zuhlke, Dr. Dennis 
Alexander, Nick Roth, Aaron Ediger, John Sanders, Mike 
Izenson and Tanner Hamilton

ICES-2021-115 103
Weldless Cabin Heat Exchanger Design Study for Use on 
Dream Chaser® Spaceplane Cargo System Cheryl Perich and Jacob Fischer

ICES-2021-31 104 Enhanced Coolant for Low Temperature
Clemens Pollerberg, Mathias Gralher, Jan Persson and 
Andreas Sengespeick

ICES-2021-49 104
Development of a Passive Thermal Control Valve for 3D-
Printed Loop Heat Pipes

Sean Hoenig, Nathan Van Velson, Michael Ellis and William 
Anderson

ICES-2021-63 104 Development of Variable Emissivity Coating for Thermal 
Radiator

Jean-Paul Dudon, Laurent Dubost, Stephanie Remaury, 
Corinne Marcel, Alice Ravaux, Pierre-Henri Aubert, Sophie 
Duzellier and Laurent Divay

ICES-2021-110 104
Modeling, Prediction and Test of Additive Manufactured 
Integral Structures with Embedded Lattice and Phase 
Change Material Applying Infused Thermal Solutions (ITS) Dominik Wild, Markus Czupalla and Roger Foerstner

ICES-2021-240 104
Development of a High-Power Deployable-Tube Radiator 
System Kyle Marquis, Kayla Ployhar and Francisco Lopez Jimenez

ICES-2021-242 104 Hot Reservoir Variable Conductance Heat Pipe with 
Advanced Fluid Management

Kuan-Lin Lee, Calin Tarau, Sanjay Adhikari, William 
Anderson, Chirag Kharangate, Cho-Ning Huang and Yasuhiro 
Kamotani

ICES-2021-243 104
Thermal Analysis of a Novel Lightweight Layered and 
Tapered Radiator Panel with Pumped-Fluid-Loop System Kyle Marquis, Kayla Ployhar and Francisco Lopez Jimenez

ICES-2021-247 104
Heat-transfer Characteristics of a Spacer-type, Fin-integrated 
PCM Device by Additive Manufacturing

Ryuta Hatakenaka, Masanori Saitoh, Takafumi Yamamoto, 
Takanori Kobayashi and Hiroshi Yokozawa

ICES-2021-409 104 Planetary and Lunar Environment Thermal Toolbox Elements 
(PALETTE) Project Year One Results David Bugby, Jose Rivera and Shawn Britton

ICES-2021-412 104
Extended Stroke and Miniaturized Reverse-Operation DTE 
Thermal Switches

David Bugby, Jose Rivera, Stephanie Mauro and Jeffery 
Farmer

ICES-2021-25 106 Prediction Spacecraft Pressures during Launch Russell Schweickart and Genevieve Devaud

ICES-2021-61 106 Space Launch System Payloads Thermal Environments
Jose Roman, Maurice Prendergast, Kayla Daniel and 
Stephen Wess

ICES-2021-337 106
Development of InSb Thermo-Radiative Cell for Waste Heat 
Recovery of Radioisotope Power Systems

Jianjian Wang, Nathan Van Velson, Eunseong Moon, 
Rebecca Lentz and Jamie Phillips
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ICES-2021-19 107
Thermal System Design of Nano Moon Lander OMOTENASHI with 
Passive Control Junji Kikuchi, Tatsuaki Hashimoto and Toshihiro Osada

ICES-2021-39 107
Mini Mechanically Pumped Loop Modelling, Design and Tests for 
standardized cubesat thermal control

Johannes van Es, Thomas Ganzeboom, T. H. van den Berg, 
Adry Van Vliet, Hugo S. B. Brouwer and Sander Elvik

ICES-2021-44 107 Challenges involved in implementing Pumped Fluid Loop thermal 
control systems in high power Nano and microsatellites

Shanmugasundaram Selvadurai, Amal Chandran and David 
Valentini

ICES-2021-46 107
Thermal modelling and performance evaluation of active 
thermal control techniques for cryogenic instrumentation on 
micro and nanosatellites

Shanmugasundaram Selvadurai, Amal Chandran, David 
Valentini and Bret Lamprecht

ICES-2021-104 107 Thermal Analysis and Verification of CubeSat Designs with 
ESATAN-TMS

Arne te Nijenhuis, Hugo Brouwer, Martin Jonsson, Edwin 
Bloem, Gerrit van Donk, Bram Lamers, Aswin Pauw and Roel 
van Benthem

ICES-2021-361 107
On-orbit demonstration of Advanced Thermal Control 
Devices using JAXA Rapid Innovative payload demonstration 
SatellitE-2 (RAISE-2)

Hiroki Nagai, Hiroto Tanaka, Satoshi Kajiyama, Takuji 
Mizutani, Hosei Nagano, Kenichiro Sawada and Kan 
Matsumoto

ICES-2021-425 107
The worst-case thermal environment parameters of small 
satellites based on Real-Observation Data

David González-Bárcena, Angel Sanz-Andres, Isabel Perez-
Grande and Juan Bermejo-Ballesteros

ICES-2021-53 108
Delta Method Application for the Correlation of IR Detector 
Thermal Parasitic Loads with Statistically Accurate Results Juan Rodriguez and Daniel Bae

ICES-2021-188 108
Thermal Design of SPICA cryogenic cooling system

Masaru Saijo, Takao Nakagawa, Hiroyuki Ogawa, Keisuke 
Shinozaki, Kenichiro Sawada, Hideo Matsuhara, Chihiro 
Tokoku, Toyoaki Suzuki and Naoki Isobe

ICES-2021-356 108
Europa Clipper Magnetometer Thermal Design Evolution, 
Validation, and Verification

Elham Maghsoudi, Jonathan Sauder, Emma Nelson, Mason 
Mok, David Pierce and Ryan Caron

ICES-2021-177 109 Thermal analysis of SUNRISE III ascent phase
Alejandro Fernández-Soler, David González, Isabel Pérez-
Grande and Angel Sanz-Andrés

ICES-2021-422 109 Experiments of the Prototype for a Stratospheric Balloon-
borne Heat Transfer Laboratory

Lilian Peinado Pérez, Fernando Ayape, Alejandro Fernández-
Soler, Jonathan Martín, David González Bárcena, Victor 
Muntean and Isabel Perez-Grande

ICES-2021-457 109 Thermal Design of ASTHROS
Robert Coker, Erich Schulze, Pietro Bernasconi, Jonathan 
Kawamura, Jorge Pineda and Jose Siles

ICES-2021-2 201 Preliminary design of a mechanically pumped cooling system 
for active antennae

Henk Jan van Gerner, Ramon van den Berg, Johannes van 
Es, Anne Tailliez, Andy Walker, Cristina Ortega, Mónica 
Iriarte and Charlton Castro

ICES-2021-32 201
Mechanically Pumped Two-Phase Flow Loop Evaporator 
Development and Performance Evaluations Wei-Lin Cho and Gary Adamson

ICES-2021-38 201
Accumulator testing in multiple on-ground orientations for a 
small Mechanically Pumped Two-phase Loop (MPTL) for 
CCD thermal control

Johannes van Es, Aswin Pauw, Adry Van Vliet, Qingliang 
Meng, Zhao Zhen Ming and Henk Jan van Gerner

ICES-2021-55 201 Integrated Thermal Architecture based on Advanced Control 
Loop (ACL) with multiple evaporators and condensers

Saúl Campo, Francisco Romera, Andrei Kulakov and 
Alejandro Torres

ICES-2021-56 201
Mechanically Pumped Advanced Control Loop: a Solution for 
High Power Platforms

Saúl Campo, Jesús Álvarez, Andrei Kulakov, Francisco 
Romera, Óscar Lara and Alejandro Torres

ICES-2021-111 201
Development of cryogenic loop heat pipe for deep space 
mission

Xinyu Chang, Takuya Adachi, Kimihide Odagiri, Hiroyuki 
Ogawa and Hiroki Nagai

ICES-2021-125 201
Development of a Large-Area Evaporator for Spaceborne 
Two-Phase Pumped Loops Thomas Conboy, Gregory Daines and Lucas O'Neill

ICES-2021-126 201
Performance and Reliability of a Miniature Ammonia Pump 
for Spaceborne Two-Phase Pumped Loops Thomas Conboy and Gregory Daines

ICES-2021-154 201 Progress on 3D Printed Loop Heat Pipes Rohit Gupta, Chien-Hua Chen and William Anderson

ICES-2021-156 201 LHP thermal control for low temperature (<160K)
Typhaine Coquard, Robin Fornasier, Barbara Busset, Quentin 
Harivel and Stéphane Van Oost

ICES-2021-159 201
Equivalent Mass Benefits from Employing Vapor 
Compression Refrigeration on Spacecraft

Leon P. M. Brendel, Stephen L. Caskey, Michael K. Ewert, 
Alberto R. Gomes, James E. Braun and Eckhard A. Groll

ICES-2021-167 201
Numerical Simulation of Heat Transport Characteristics of 
CFRP embedded Oscillating Heat Pipes for Space 
Applications Kosei Matsubara, Kohei Sone, Koji Fujita and Hiroki Nagai

ICES-2021-174 201
Parametric Study for Vapor-Liquid Separation in Evaporator 
of Two-Phase Mechanical pump Fluid Loop System for Lunar 
and Planetary Exploration

Rin Asato, Takuya Adachi, Shun Okazaki, Atsushi Okamoto 
and Hiroki Nagai

ICES107: TECS/IIC - Thermal Design of Microsatellites, Nanosatellites, and Picosatellites

ICES108: TECS/IIC - Thermal Control of Cryogenic Instruments and Optical Systems

ICES109: TECS - Thermal Control of High Altitude Balloon Systems

ICES201: IIC - Two-Phase Thermal Control Technology
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ICES-2021-230 201
Thermo-mechanical Analysis and Design of an Additive 
Manufactured Evaporator for a Two-Phase Mechanically 
Pumped Loop

Luca Valdarno, Enrico Ossola, Benjamin Furst, Eric Sunada 
and Vijay K. Dhir

ICES-2021-260 201
A Variable-View-Factor Two-Phase Radiator Manufactured 
Via Ultrasonic Welding

Jeff Diebold, Calin Tarau, Andy Lutz, Srujan Rokkam, 
Michael Eff and Lindsey Lindamood

ICES-2021-301 201
Status of Development of a Thermal Probe for Icy Planet 
Exploration - I

Sanjay Adhikari, Krishna Chetty, Calin Tarau, Kuan-Lin Lee 
and Terry Hendricks

ICES-2021-354 201
Development of a Cold Plate for Spatial and Temporal 
Temperature Uniformity Michael Ellis, Elizabeth Seber and George Elias

ICES-2021-407 201 Research and development of heat pipe with ampule filling Konstantin Goncharov, Oleg Simonov and Igor Kuznetsov

ICES-2021-18 202
Blackbody Calibration Targets for the Microwave Sounder 
Instruments: Control Methods and Modelling Techniques

Katherine Ostojic, Fiachra Cahill, Manju Henry, Peter 
Huggard, Ted Brooke and Joe Mann

ICES-2021-106 202
Modeling and Analyses of a Thermal Passively Stabilized 
LEO/GEO Star Tracker With Embedded Phase Change 
Material Applying the Infused Thermal Solutions (ITS) 
Method

David-Sharif Kohlberger, Dominik Wild, Stefan Kasper and 
Markus Czupalla

ICES-2021-258 202
Reversible Electrochemical Mirror for Thermal Management 
Systems

Holly Garich, E. Jennings Taylor, Danny Liu, Thomas Peng, 
Morgan Tench and James Davis

ICES-2021-389 202 INTA MXGS Instrument Thermal Control for the ASIM 
Payload

Manuel Reina, Valvanera Eiriz, Laurent Bastide, Pelayo 
Vázquez, Miguel Fernández, José Antonio Martín, Lola 
Sabau, Juana Rodrigo and Víctor Reglero

ICES-2021-414 202
Instrument Thermal Management for Lunar Night Survival 
without Radioisotopes David Bugby, Jose Rivera and Ying Lin

ICES-2021-4 203
CHEOPS Spacecraft Thermal Verification and In-orbit 
Performance Romain Peyrou-Lauga and Ignacio Melendo

ICES-2021-28 203
Europa Environmental Testing of Thermal Hardware for the 
Mapping Imaging Spectrometer for Europa (MISE) 
Instrument

Ian McKinley, Jose Rodriguez, Mason Mok, Kirsten Maynard, 
Curtis Bingham, Andrew Ostler and Patrick Strong

ICES-2021-52 203
Use of Mechanical Heat Switch to Speed up TVAC 
Transitions on Flight Hardware Below 200K Juan Rodriguez and Daniel Bae

ICES-2021-73 203
Temperature systems based on Peltier-elements for the use 
in a Thermal Vacuum Chamber and a Bakeout Facility for 
space laser components

Patricia Betz, Jonas Eßer, Christian Gräfe and Jean 
Burghard Plum

ICES-2021-388 203 INTA Thermal testing and Model Correlation for Mechanical 
Thermal Strap Test - ATHENA Instrument

Miguel Fernández, Almudena García Llases, Laurent Bastide, 
Joaquín Azcue, Manuel Reina, Ana Balado and Javier Gómez 
Elvira

ICES-2021-408 203
Psyche Passive Thermal Control Louvers MAIT Lessons 
Learnt

Isabel Soto Armañanzas, Jose Javier Viñals Abelán, Ben 
Kwong and Paul Linggi

ICES-2021-80 204
PFPU – Microgravity Precursor Food Production Unit nutrient 
delivery system development status Giorgio Boscheri, Giovanni Marchitelli and Christel Paille

ICES-2021-105 204
Development of a harvesting-unit for an automated 
photobioreactor system

Johannes Martin, Gisela Detrell, Reinhold Ewald, Stefanos 
Fasoulas and Andreas Dannenberg

ICES-2021-117 204 Supported Ionic Liquid Membrane for Selective CO2 Capture
James Nabity, Bharath Tata, Isaac Armstrong and Christine 
Escobar

ICES-2021-152 204
Circular Food Production System Using Algae/Animal Cell 
Recycling Culture

Tatsuya Shimizu, Yuta Okamoto, Ryu-Ichiro Tanaka, 
Katsuhisa Sakaguchi, Tetsutaro Kikuchi and Yuji Haraguchi

ICES-2021-169 204
Bioregenerative Food Production System: Using integrated 
food production systems to feed the future

Antonio Gutierrez-Jaramillo, Barry Pryor, Peter Waller and 
Goggy Davidowitz

ICES-2021-272 204 Optimizing Crop Selection Using Genetic Algorithms
Yixuan Yang, Maarten Smits, David Kas, Jeremy Jauzion and 
Graham Gordon

ICES-2021-323 204

A Prototype Early Planetary Organic Processor Assembly 
(OPA) Based on Dual-Stage Anaerobic Membrane Bioreactor 
(AnMBR) for Fecal and Food Waste Treatment and 
Resource Recovery

Talon Bullard, Alexandra Smith, Benjamin Hoque, Robert 
Bair, Manuel Delgado-Navarro, Paul Long, Ahmet Uman, 
Daniel Yeh, Melanie Pickett and Luke Roberson

ICES-2021-331 204 BioNutrients-2: Improvements to the BioNutrients-1 Nutrient 
Production System

Natalie Ball, Hiromi Kagawa, Aditya Hindupur, Aphrodite 
Kostakis, John Hogan, Alyssa Villanueva, Sean Sharif, 
Frances Donovan, Mark Settles, Kevin Sims and Amy 
Gresser

ICES-2021-338 204
Improving Algae Photobioreactor Energy Efficiency Through 
Active Irradiance Control for Dynamic Carbon Dioxide 
Fixation Connor Geiman, Frieda Taub and Joseph Garbini

ICES204: IIC/AIAA LS&S - Bioregenerative Life Support

ICES202: IIC - Satellite, Payload, and Instrument Thermal Control

ICES203: IIC - Thermal Testing

ICES205: IIC/AIChE - Advanced Life Support Sensor and Control Technology
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ICES-2021-42 205
Spacecraft Atmosphere Monitor Technology Demonstration 
Unit 1 Initial Performance On Board the International Space 
Station Christopher Matty and Betttylynn Ulrich

ICES-2021-81 205 ANITA2 Trace Gas Analyser for the ISS - Flight Model 
Finalisation, Ground Test Results, and ANITA-X for future 
exploration missions

Michael Gisi, Lukas Pfeiffer, Armin Stettner, Roland Seurig, 
Markus Wahle, Atle Honne, Kristin Kaspersen, Kari Bakke, 
Jens Thielemann, Anders Erik Liverud, Johannes Witt, Pierre 
Rebeyre, Scott Hovland, Daniele Laurini and Timo Stuffler

ICES-2021-395 205
Portable Tunable Laser Spectrometer (PTLS) for Human 
Exploration: Status of Flight Quality Lasers, Underlying 
Wireless Mesh Network, and Sensor Testing

Lance Christensen, Kamjou Mansour, Benedito Fonseca, 
Yuebin Ning, James Gupta, Joseph Gehant, Susanna 
Eschbach and Zahra Abbas

ICES-2021-459 206
The ASIM Mission – A Contamination Control and Thermal 
Approach

Cathal Mooney, Jan Persson, Dan D.V. Bhanderi, Matteo 
Tacconi, Ole Mikkelsen, Peter Davidsen and Ole Hartnack

ICES-2021-17 207
Application of Statistical Methods to Uncertainty 
Quantification of Spacecraft Propellant Gauging Jay Ambrose

ICES-2021-79 207
Geometric Model Reduction Driven by Numerical Simulation 
Accuracy Vincent Vadez, Francois Brunetti and Pierre Alliez

ICES-2021-178 207
Development of an advanced thermal mathematical model 
construction method for spacecraft using artificial neural 
networks Hiroto Tanaka, Hiroki Nagai and Koji Fujita

ICES-2021-197 207
Linear Control Analysis & Review for Systema (LCARS) – 
Utilization of Complex Thermal Transfer Functions Erik Hailer, Johannes Burkhardt and Martin Altenburg

ICES-2021-253 207
Run Time Improvement Efforts for the Roman Space 
Telescope Thermal Analysis Hume Peabody and Eric Yee

ICES-2021-387 207

Study on Numerical Evaluation Method for Cooling Capability 
of Thermo-Electric Cooler and Effectiveness Assessment of 
CAE Simulation by using Simplified Thermal Boundary 
Conditions Jin-Soo Chang and Hwanil Huh

ICES-2021-419 207
Correlation of a thermal model using infra-red camera data for 
thermo-elastic predictions

Matthew Vaughan, Benoit Laine, James Etchells, Kimberly 
Rutherford, Noe Bursachi and Maximilian Kellner

ICES-2021-424 207
Advanced Thermal Model Correlation Using Reduced-Order 
Models Derek Hengeveld and Jacob Moulton

ICES-2021-432 207
Thermo-elastic analysis in the frequency domain using the 
LISA instrument as a case study James Etchells

ICES-2021-1 300
Numerical Modeling of Node 2 Crew Quarters Exhausts and 
Intakes Airflow Interaction

Chang Son, Nikolay Ivanov, Evgueni Smirnov and Denis 
Telnov

ICES-2021-12 300
Bio-Regenerative Life Support Systems Functional Stability 
and Limitations, a Theoretical Modeling Approach Curt Holmer

ICES-2021-74 300
Modeling Electrolytic Conversion of Metabolic CO2 and 
Optimizing a Microfluidic Electrochemical Reactor for 
Advanced Closed Loop Life Support Systems

Jesus Dominguez, Brittany Brown, Brian Dennis, Wilaiwan 
Chanmanee, Peter Curreri, Lorlyn Reidy, Ellen Rabenberg 
and Kenneth Burke

ICES-2021-274 300
Analysis Framework for the Evaluation of Media Beds in the 
Orion Smoke Eater Filter Lawrence Barrett, Richard Carrillo and Maria Martinez

ICES-2021-283 300 Analysis of the Habitable Airlock’s ECLSS in FloCAD Cheyn Worn and Bruce Conger

ICES-2021-287 300
The Spacecraft Mass Balance as a Diagnostic Tool for Cabin 
Air Quality Matthew Kayatin

ICES-2021-305 300
Computational Investigation of DMSD Production from 
Volatile Methylsiloxanes and Hydroxyl Radicals Kelsey Stocker, Brooke Bonar and Mary Siriboe

ICES-2021-402 300
Urea Removal and Ammonia Detection Evaluation through 
Synthetic Urine Continuous Bio-Electrochemical Reactor for 
Closed Loop Environments

Wilfredo J Cardona Vélez, Arnulfo Rojas Perez, Delmaliz 
Barreto-Vazquez, Ángel S. Pagán-Jiménez, Gary Toranzos, 
Carlos R. Cabrera, Santosh Vijapur, Timothy D. Hall and E. 
Jenning Taylor

ICES-2021-175 301
Automatic Determination of Repair Order of Various Device 
Failures for Material Circulation Control in ALSS by 
Hierarchical Approach Masakatsu Nakane and Hiroyuki Miyajima

ICES-2021-33 302
Chemical Vapor Deposition Methane Pyrolysis Enables 
Closed-Loop Oxygen Recovery: Reducing System 
Consumables

Amanda Childers, Stephen Yates, Nicholas Brom and Sean 
Skomurski

ICES-2021-37 302
Development status in 2021 of JAXA CO2 removal system 
for closed ECLSS

Yoko Sakai, Toshiharu Oka, Satoshi Matsumoto and Sogo 
Nakanoya

ICES-2021-71 302
Optimization of the 4-Bed CO2 Scrubber Performance Based 
on Ground Tests James Knox, Warren Peters and Gregory Cmarik

ICES207: IIC/TECS - Thermal and Environmental Control Engineering Analysis and Software

ICES300: AIChE - Environmental Control & Life Support Systems (ECLSS) Modeling and Test Correlations

ICES301: AIChE - Advanced Life Support Systems Control

ICES302: AIChE/ASME/IIC - Physio-chemical Life Support - Air Revitalization Systems - Technology and Process Development

ICES206: IIC/TECS - Crewed Orbiting Infrastructures, Habitats, Space Station and Payload Thermal Control

https://hdl.handle.net/2346/87060
https://hdl.handle.net/2346/87060
https://hdl.handle.net/2346/87060
https://hdl.handle.net/2346/87086
https://hdl.handle.net/2346/87086
https://hdl.handle.net/2346/87086
https://hdl.handle.net/2346/87289
https://hdl.handle.net/2346/87289
https://hdl.handle.net/2346/87289
https://hdl.handle.net/2346/87320
https://hdl.handle.net/2346/87320
https://hdl.handle.net/2346/87041
https://hdl.handle.net/2346/87041
https://hdl.handle.net/2346/87084
https://hdl.handle.net/2346/87084
https://hdl.handle.net/2346/87143
https://hdl.handle.net/2346/87143
https://hdl.handle.net/2346/87143
https://hdl.handle.net/2346/87150
https://hdl.handle.net/2346/87150
https://hdl.handle.net/2346/87216
https://hdl.handle.net/2346/87216
https://hdl.handle.net/2346/87284
https://hdl.handle.net/2346/87284
https://hdl.handle.net/2346/87284
https://hdl.handle.net/2346/87284
https://hdl.handle.net/2346/87306
https://hdl.handle.net/2346/87306
https://hdl.handle.net/2346/87308
https://hdl.handle.net/2346/87308
https://hdl.handle.net/2346/87311
https://hdl.handle.net/2346/87311
https://hdl.handle.net/2346/87032
https://hdl.handle.net/2346/87032
https://hdl.handle.net/2346/87039
https://hdl.handle.net/2346/87039
https://hdl.handle.net/2346/87080
https://hdl.handle.net/2346/87080
https://hdl.handle.net/2346/87080
https://hdl.handle.net/2346/87230
https://hdl.handle.net/2346/87230
https://hdl.handle.net/2346/87235
https://hdl.handle.net/2346/87237
https://hdl.handle.net/2346/87237
https://hdl.handle.net/2346/87247
https://hdl.handle.net/2346/87247
https://hdl.handle.net/2346/87294
https://hdl.handle.net/2346/87294
https://hdl.handle.net/2346/87294
https://hdl.handle.net/2346/87141
https://hdl.handle.net/2346/87141
https://hdl.handle.net/2346/87141
https://hdl.handle.net/2346/87052
https://hdl.handle.net/2346/87052
https://hdl.handle.net/2346/87052
https://hdl.handle.net/2346/87055
https://hdl.handle.net/2346/87055
https://hdl.handle.net/2346/87078
https://hdl.handle.net/2346/87078


ICES-2021-93 302
Modeling Performance of the Full Scale CO2 Deposition 
System

Grace Belancik, Michael Schuh, Darrell Jan and Pranav 
Jagtap

ICES-2021-129 302 Air-Cooled Temperature Swing Compression System Rebuild
Marian Alcid, Kelby Gan, Jonathan Castellanos, Darrell Jan 
and Tra-My Justine Richardson

ICES-2021-132 302
Development of the Liquid Amines Ground-Based Test 
System

Lisa Chu, Grace Belancik, Jason Samson, Pranav Jagtap, 
Darrell Jan and Allen Yau

ICES-2021-168 302
Reactor Design for the Sabatier Reaction with a High-
Temperature Tolerant Catalyst

Asuka Shima, Masato Sakurai, Keiichiro Moriwaki, Miyuki 
Kobayashi and Takayuki Abe

ICES-2021-181 302 Development Status of Oxygen Generation System and 
Sabatier System for future exploration missions

Chiaki Yamazaki, Shotaro Futamura, Oka Toshiharu, Satoshi 
Matsumoto, Asuka Shima, Masato Sakurai and Sogo 
Nakanoya

ICES-2021-202 302 Developmental Efforts of an Electrochemical Oxygen 
Recovery System for Advanced Life Support

Brittany Brown, Jesus Dominguez, Peter Curreri, Ellen 
Rabenberg, Lorlyn Reidy, Brian Dennis, Wilaiwan 
Chanmanee and Kenneth Burke

ICES-2021-209 302
Carbon Dioxide Removal by Ionic Liquid System (CDRILS): 
Continuous Operation and Full-Scale Brassboard Testing

Phoebe Henson, Rebecca Kamire, Stephen Yates, Sean 
Skomurski, Rehan Zaki, Ted Bonk and David Loeffelholz

ICES-2021-232 302
Numerical Characterization of Spacecraft Cabin Air 
Dehumidification System for CO2 Removal Pranav Jagtap, Grace Belancik, Darrell Jan and Ryan Purdy

ICES-2021-262 302
Integrated System Modelling for Spacecraft Atmospheric 
Revitalization Using a Supported Ionic Liquid Membrane James Nabity, Robert Aaron III and David Wickham

ICES-2021-264 302 Status of the Advanced Oxygen Generation Assembly Design
Kevin Takada, Alesha Ridley, Steven Van Keuren, Stephen 
Mcdougle and Phillip Baker

ICES-2021-286 302
Effect of Particle Size on Adsorptive Capacity in Granular 
Activated Carbon Sorbents Joshua Finn, Oscar Monje, Matthew Kayatin and Jay Perry

ICES-2021-313 302 4BCO2 EDU Performance Warren Peters, Gregory Cmarik and James Knox

ICES-2021-29 303
Identification of the Chlorine- and Bromine-Based Biocides - 
Task 1 of the NESC Assessment of Biocide Impacts on Life 
Support (LS) and Extravehicular Activity (EVA) Architectures John Abdou, Anna Lu, Lance Delzeit and Morgan Abney

ICES-2021-30 303
Mitigation of Silver Ion Loss from Solution by Polymer Coating 
of Metal Surfaces, Part III John Vance and Lance Delzeit

ICES-2021-36 303 Development of a Planetary Water Treatment System Dean Muirhead and Donald Carter

ICES-2021-58 303
ISS Waste Water Pretreatment Via DNA Pattern Picofilter 
Using Inorganic Brine Simulant

Carolina Franco, Griffin Lunn, Sarah Snyder, Bruce Link, 
Orlando Melendez and Jesus Dominguez

ICES-2021-62 303 Sodium Chloride Removal from International Space Station 
Wastewater Brine to Generate Plant Fertilizer

Tesia Irwin, Angie Diaz, Wenyan Li, Griffin M. Lunn, 
Lawrence Koss, Raymond Wheeler, Michael Callahan, 
Andrew Jackson and Luz M. Calle

ICES-2021-76 303 Biofilm Management in a Microgravity Water Recovery 
System

Yo-Ann Velez Justiniano, Donald Carter, Elizabeth Sandvik, 
Phil Stewart, Darla Goeres, Paul Sturman, Wenyan Li, 
Alexander Johnson and Iulian Cioanta

ICES-2021-116 303
Silver Foam: A Novel Approach for Long-Term Passive 
Dosing of Biocide in Spacecraft Potable Water Systems – 
Update 2021

Tesia Irwin, Wenyan Li, Angie Diaz, Luz Calle and Michael 
Callahan

ICES-2021-122 303
Developing a Multi-bioreactor Test Stand for the Evaluation of 
Biofilm Mitigation Technologies Yo-Ann Velez Justiniano and Alexander Johnson

ICES-2021-223 303
Wastewater Brine Purification and Recovery through 
Electrodialysis Ion Exchange Matthew Hancock, Sarah Snyder and Paul Hintze

ICES-2021-226 303
Continued Development of the Electro Oxidation and 
Membrane Evaporator for Urine Processing and Water 
Recovery Tatsuya Arai and John Fricker

ICES-2021-248 303
An Updated Modeling Study on Nutrient Deprivation as a 
Biofilm Mitigation Strategy for Long Term Space Missions Angie Diaz, Wenyan Li, Tesia Irwin and Luz Calle

ICES-2021-254 303 Long-Term Survival of Bacteria under Dormancy Conditions: 
A Preliminary Review

Wenyan Li, Angie Diaz, Tesia Irwin, Luz Calle, Yo-Ann Velez 
Justiniano, Geoffrey Angle, Alexander Johnson and Michael 
Callahan

ICES-2021-265 303
Demonstration of a Full Scale Integrated Membrane Aerated 
Bioreactor- Ionomer-Membrane Water Purification System for 
Recycling Early Planetary Base Wastewater William Jackson, Barry Finger and Christian Harkins

ICES-2021-269 303 Next Generation Water Recovery for a Sustainable Closed 
Loop Living

Santosh Vijapur, Timothy Hall, E. Jennings Taylor, Danny Liu, 
Stephen Snyder, Carlos Cabrera, Delmaliz Barreto Vazquez, 
Wilfredo Cardona and Arnulfo Rojas Perez

ICES-2021-293 303 Spectral Mass Gauging of Liquids with Acoustic Waves
Lance Delzeit, Jeffrey Feller, Ben Helvensteijn, Ali Kashani, 
Michael Khasin and Viatcheslav Osipov

ICES-2021-316 303
A Review of the State-of-the-art in Reverse Osmosis 
Antifouling Approaches. Michael Flynn and Adrialis Figueroa

ICES-2021-352 303
Fate of Silver Biocide on the International Space Station 
Living Environment

Sarah Ley, Wenyan Li, Amanda Rodell, Marit Meyer, Luz 
Calle, Traci Lersch, Kristin Bunker and Gary Casuccio

ICES-2021-367 303
Organic Carbon and Nitrogen Removal in a Single-Stage 
Nitrification-Denitrification/Anammox (NDX) System Treating 
Early Planetary Base (EPB) Wastewater

Behnaz Jalili Jalalieh, W. Andrew Jackson, Bill Cumbie and 
Maryam Salehi Pourbavarsad

ICES303: AIChE/IIC - Physio-Chemical Life Support - Water Recovery & Management Systems - Technology and Process Development
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ICES-2021-372 303
Feasibility of UV LEDs in a Spacecraft Wastewater 
Application: Exploring Biofilm Control in the WPA 
Wastewater Tank

Niklas Adam, Susan N. Gilbert, Christopher Kelley, Audry 
Almengor, Jacob Harris, Michael Callahan, Anthony Hanford, 
Katherine Toon and C. Mark Ott

ICES-2021-383 303
Dialysis-based Passive Biocide Delivery System: An 
Exploratory Analysis on the Development of a Silver Dosing 
Alternative for Spacecraft Potable Water Systems Rogelio Garcia Fernandez and Bob Beitle

ICES-2021-428 303
Closing the Water Loop for Exploration: 2020-2021 Status of 
the Brine Processor Assembly

Laura Kelsey, Stephanie Boyce, Garland Speight, Patrick 
Pasadilla, Philipp Tewes, Emily Rabel and Caitlin Meyer

ICES-2021-442 303
Humidity Condensate Stabilization Using an Engineered 
Biologically Active Storage Tank

William Jackson, Maryam Salehi Pourbavarsad, Behnaz Jalili 
Jalalieh, Dean Muirhead and Juliet Owuor

ICES-2021-458 303
Biomimetic Membrane Performance in Pressure Retarded 
Osmosis for Water Reclamation Applications Liz Santiago-Martoral, Adrialis Figueroa and Eduardo Nicolau

ICES-2021-91 304 The Trash Compactor and Processing System Development
Jorge Ramon Mesa, Gary Spexarth, John Guinn, Terrell 
Morrison and Jeremy Strange

ICES-2021-128 304
Toilet Odor Filtration Bed Design for Extended Flight 
Operations Gokhan Alptekin and Andrew Hagen

ICES-2021-282 304 A Comparison of Potential Trash-to-Gas Waste Processing 
Systems for Long-Term Crewed Spaceflight

Joel Olson, David Rinderknecht, Deborah Essumang, Mirielle 
Kruger, Courtney Golman, Aniya Norvell and Annie Meier

ICES-2021-311 304 Updated Effluent Analysis of the Heat Melt Compactor: 
Water Quality and Dewpoint Simulation of Gas Effluent

Janine Young, Jurek Parodi, Serena Trieu, Tra-My Justine 
Richardson, Steven Sepka, Jeffrey Lee, Kevin Martin, 
Gregory Pace and Mary Lou Nadeau

ICES-2021-312 304
Managing Space Food Waste with Fermentation: Novel 
System Design Update

Maggie Coblentz, Ariel Ekblaw, Noah Feehan, Joshua Evans, 
Nabila Rodriguez, Diego Prado and Rasmus Munk

ICES-2021-319 304 Low-Pressure Plasma Assisted Waste Conversion Kenneth Engeling, Malay Shah and Misle Tessema

ICES-2021-346 304
Gas Evolution from Torrefaction Processing of Human Solid 
Wastes

Joseph Cosgrove, Marek Wójtowicz, Michael Serio and 
Jeffrey Lee

ICES-2021-366 304 A Review of Existing Policies Affecting the Jettison of Waste 
in Low Earth Orbit and Deep Space

Jurek Parodi, Michael Ewert, Serena Trieu, Janine Young, 
Greg Pace, Kevin Martin, Tra-My Justine Richardson, Jeffrey 
Lee and Steven Sepka

ICES-2021-403 304
NASA Universal Waste Management System and Toilet 
Integration Hardware Delivery and Planned Operations on 
ISS

Melissa McKinley, Jim Fuller, Laura Shaw, Donald Carter, 
Melissa Borrego and James Broyan Jr

ICES-2021-418 304
A Fecal Processing Technology Trade Study for Water 
Recovery in Various Mission Duration Scenarios Camilah Powell, Glenn Waguespack and Michael Ewert

ICES-2021-449 304
Direct Contact Ultrasonic Drying Rate and Efficiency 
Investigation for Spacecraft Solid Waste Management Ayyoub Momen, Connor Shelander and Jonathan Bigelow

ICES-2021-460 304 Water Recovery from Human Metabolic Waste: System 
Design, Analysis, and Preliminary Results

Stephanie Boyce, Benjamin Huff, Neil Jordan, Kyle Sheets, 
Zachary Lofton, Kristy Stokke and Tra-My Justine Richardson

ICES-2021-212 305 An Environmental Control and Life Support System (ECLSS) 
for Deep Space and Commercial Habitats

Phoebe Henson, Stephen Yates, Breydan Dotson, Ted Bonk, 
Barry Finger, Laura Kelsey, Christian Junaedi and Meagan 
Rich

ICES-2021-371 305
Analysis of Crew Quarters – ECLSS Interactions for 
Improved Temperature Control and CO2 Mitigation Thomas Chen and Michael Ewert

ICES-2021-434 305 Scaled Automated Pressure Regulation System for Analog 
Moon and Mars Habitat

Meghan Marlowe, Ahmed Alraeesi, Gustavo Aguilar Velez, 
James Marlar, Arfan Wibisono, Coby Scheidemantel, Kai 
Staats and John Adams

ICES-2021-5 307 The Portuguese GeoTech-Vision for STEAM Outreach and 
Education: Space for All Nations

Ana Pires, José Almeida, Rui Moura, Marta Graça, Magda 
Cocco, Helena Mendonça, Stephen Daire, Aaron Persad, 
Yvette Gonzalez and Jason Reimuller

ICES-2021-249 307 A Lunar Spacewalk Simulation to Support the Artemis 
Outreach Program and Promote Remote Public Engagement

Chantil Hunt Estevez, Joshua Jones, Sujan Shrestha and 
Giovanni Vincenti

ICES-2021-275 307
SIMOC – A hi-fidelity simulation of off-world, human 
habitation and bioregenerative life support as a platform for 
citizen scientists and virtual classrooms

Kai Staats, Tyson Brown, Ezio Melotti, Pete Barnes, Gretchen 
Hollingsworth and Michael Pope

ICES-2021-355 307
Mars University: Education to Lead the Settlement and 
Exploration of Mars Kolemann Lutz, Bruce Mackenzie and Raissa Camelo

ICES-2021-378 307
U.S. Spacesuit Knowledge Capture – Chronicling Spacesuit 
Design for the Future

Cinda Chullen, Vladenka Oliva, Gordon Andrews, Diana 
Rodgers and Robert Ibanez

ICES-2021-392 307
NASA Centennial Challenges Deep Space Food Challenge 
Competition to Incentive Innovation in Food Systems for Long-
Duration Space Exploration Missions

Monsi Roman, Angela Herblet, James Broyan, Grace 
Douglas and Dawn Turner

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

ICES305: AIChE/ASME/TECS/AIAA LS&S - Environmental and Thermal Control of Commerical and Exploration Spacecraft

ICES307: AIChE - Collaboration, Educational Outreach, and Public Engagement

https://hdl.handle.net/2346/87280
https://hdl.handle.net/2346/87280
https://hdl.handle.net/2346/87280
https://hdl.handle.net/2346/87282
https://hdl.handle.net/2346/87282
https://hdl.handle.net/2346/87282
https://hdl.handle.net/2346/87310
https://hdl.handle.net/2346/87310
https://hdl.handle.net/2346/87314
https://hdl.handle.net/2346/87314
https://hdl.handle.net/2346/87319
https://hdl.handle.net/2346/87319
https://hdl.handle.net/2346/87092
https://hdl.handle.net/2346/87115
https://hdl.handle.net/2346/87115
https://hdl.handle.net/2346/87234
https://hdl.handle.net/2346/87234
https://hdl.handle.net/2346/87250
https://hdl.handle.net/2346/87250
https://hdl.handle.net/2346/87251
https://hdl.handle.net/2346/87251
https://hdl.handle.net/2346/87256
https://hdl.handle.net/2346/87266
https://hdl.handle.net/2346/87266
https://hdl.handle.net/2346/87276
https://hdl.handle.net/2346/87276
https://hdl.handle.net/2346/87295
https://hdl.handle.net/2346/87295
https://hdl.handle.net/2346/87295
https://hdl.handle.net/2346/87305
https://hdl.handle.net/2346/87305
https://hdl.handle.net/2346/87315
https://hdl.handle.net/2346/87315
https://hdl.handle.net/2346/87321
https://hdl.handle.net/2346/87321
https://hdl.handle.net/2346/87157
https://hdl.handle.net/2346/87157
https://hdl.handle.net/2346/87279
https://hdl.handle.net/2346/87279
https://hdl.handle.net/2346/87313
https://hdl.handle.net/2346/87313
https://hdl.handle.net/2346/87036
https://hdl.handle.net/2346/87036
https://hdl.handle.net/2346/87215
https://hdl.handle.net/2346/87215
https://hdl.handle.net/2346/87231
https://hdl.handle.net/2346/87231
https://hdl.handle.net/2346/87231
https://hdl.handle.net/2346/87270
https://hdl.handle.net/2346/87270
https://hdl.handle.net/2346/87281
https://hdl.handle.net/2346/87281
https://hdl.handle.net/2346/87287
https://hdl.handle.net/2346/87287
https://hdl.handle.net/2346/87287


ICES-2021-10 308 Moon Energy Storage and Generation: Proof of Concept
Luca Celotti, Marko Piskacev, Riccardo Nadalini, Matthias 
Sperl, Marc Scheper, Miranda Fateri and Aidan Cowley

ICES-2021-92 308 Performance Evaluation of Regenerative Solid Oxide Stack
Saurabh Vilekar, Christian Junaedi, Jessica Rehaag, 
Chunming Qi and Subir Roychoudhury

ICES-2021-103 308
Payload Concept Evaluation for Water/Oxygen production on 
the Moon based on Thermo- or Electro-Chemical Reduction 
of Lunar Regolith

Sonia Fereres, Mercedes Morales, Thorsten Denk, Karen 
Osen, Ryan J. McGlen, Achim Seidel, Hemanth Madakashira, 
Diego Urbina and David Binns

ICES-2021-107 308
Energy reduction by using direct sunlight for a microalgae 
photobioreactor for a Mars habitat

Johannes Martin, Gisela Detrell, Stefanos Fasoulas, Andreas 
Dannenberg and Reinhold Ewald

ICES-2021-127 308
Demonstration of Advanced Mars ISRU CO2 Recovery 
System

Gokhan Alptekin, Ambalavanan Jayaraman, Michael 
Bonnema, Sarah Devoss and Andrew Hagen

ICES-2021-147 308
Should Oxygen, Hydrogen, and Water on the Moon Be 
Provided by Earth Supply, Life Support Recycling, or Regolith 
Mining? Harry Jones

ICES-2021-172 308
Laser Alumina Reduction with Heterogeneous Nucleation 
Toward Aluminum Smelting from Lunar Regolith

Seiya Tanaka, Naoki Tanaka, Kimiya Komurasaki and 
Hiroyuki Koizumi

ICES-2021-273 308 In-Situ Resource Utilization for Electrochemical Generation of 
Hydrogen Peroxide for Disinfection

Santosh Vijapur, Timothy Hall, E. Jennings Taylor, 
Rajeswaran Radhakrishnan, Dan Wang, Stephen Snyder, 
Brian Skinn, Carlos Cabrera and Armando Peña Duarte

ICES-2021-292 308
Experimental Proof of Concept of a Cold Trap as a 
Purification Step for Lunar Water Processing

Jordan Holquist, Sean Gellenbeck, Chad Bower and Philipp 
Tewes

ICES-2021-295 308
Demonstration of Paragon’s Ionomer-membrane Water 
Processing (IWP) technology as a Purification Step for Lunar 
Water Processing

Jordan Holquist, Sean Gellenbeck, Chad Bower and Philipp 
Tewes

ICES-2021-40 400
Use of a Robotic Testing Device to Investigate the Effects of 
Sizing on Space Suit Joints Will Green and Pablo de Leon

ICES-2021-162 400 The Effects of Arcing Ejecta on Space Suit Materials from 
ISS RPCM Hot Mate/Demate During EVA

Linda Hewes, Amri Hernandez-Pellerano, Reza Abbaschian, 
Nicholas Derimow, Mallory Jennings, Stacie Cox, Scott West 
and Richard Russell

ICES-2021-241 400
Design, Manufacturing, and Test of Armor for the Exploration 
Space Suit

Julie Strickland, Alan Cheung, Aaron Noel, Patrick Nolan, 
Dan Ursenbach and Pablo Sanz-Martinez

ICES-2021-278 400
Shear Thickening Fluid Treated Space Suit Layups: 
Terrestrial and MISSE-9 Low-Earth Orbit Studies

Maria Katzarova, Norman Wagner, Richard Dombrowski, 
Miria Finckenor and Perry Gray

ICES-2021-307 400
New Methods of Manufacturing Spacesuits for Deep Space 
Exploration Pablo De Leon, Stefan Tomovic and Will Green

ICES-2021-340 400 An Overview of the SmartSuit Architecture
Logan Kluis, Nathan Keller, Narahari Iyengar, Hedan Bai, 
Robert Shepherd and Ana Diaz-Artiles

ICES-2021-415 400 Integrative Fit Assessments for Multi-Component Stack-Up of 
xEMU

Kristine Davis, Richard Rhodes, Sudhakar Rajulu, Yaritza 
Hernandez, Elizabeth Benson, Sarah Jarvis, Garima Gupta 
and Han Kim

ICES-2021-416 400 Outer Boot Sole System Thomas Stapleton, Douglas Eddy and Joseph Hamill

ICES-2021-75 401 An Augmented Reality Guidance and Operations System to 
Support the Artemis Program and Future EVAs

Najya Ahsan, Michael Andersen, Peter Baldwin, Jasmine 
Brown, Naiya Chapman-Weems, Chantil Hunt Estevez, 
William Hyland, Blessing Leonard, John Manlucu, Michael 
Vandi, Claudia Yee, Greg Walsh and Giovanni Vincenti

ICES-2021-11 402
Evaluation of Compact, Regenerable Trace Contaminant 
Control for Removal of Ammonia and Other Trace 
Constituents Christian Junaedi, Hani Hawa and Codruta Loebick

ICES-2021-84 402
Pulse-Modulated Oxygen Pressure Control for Extravehicular 
Activity Space Suits John Barker, Bryce Baker and Samuel Anderson

ICES-2021-213 402
Development of an Oxygen Heat Exchanger and Flow Meter 
for the Exploration Portable Life Support System

Michael Izenson, Amelia Servi, Sheldon Stokes, Theodore 
Beach, Tessa Rundle and David Hinckley

ICES-2021-358 402 Pressure-Swing Adsorption of Trace Contaminants Using 
Carbon Sorbent Monoliths

Marek A. Wójtowicz, Joseph E. Cosgrove, Michael A. Serio, 
Andrew E. Carlson, John M. Hostetler, Nicolas J. Espinosa 
and Cinda Chullen

ICES-2021-360 402
Development History of the High-Performance Infrared Laser 
Sensor into NASA Architectures via the Small Business 
Innovation Research (SBIR) Program

Cinda Chullen, Carly Meginnis, John Graf, Paul Mudgett, 
Mary Coan Skow and Matthew Vogel

ICES-2021-456 402
Exploration Portable Life Support System Hatch Component 
Implementation and Testing

Kristina Todd, John Hostetler, Nick Espinosa, Cinda Chullen 
and James Stein
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Design and Development of an EVA Assistance Roving 
Vehicle for Artemis and Beyond

David Akin, Charles Hanner, Nicolas Bolatto, Daniil Gribok 
and Zachary Lachance
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Gait Patterns in an Ambulatory Virtual Reality Exploration 
Extravehicular Activity Simulation Grace Wusk, Hampton Gaber and Andrew Abercromby

ICES-2021-224 403
Physical and Cognitive Exploration Simulations: Development 
of Exploration Tasks and Analog Environment Testing 
Capabilities

Omar Bekdash, Lawrence Welsh, Bridget Scheib, Jocelyn 
Dunn, Kyoung Jae Kim and Andrew Abercromby

ICES-2021-228 403
Stress and Coping During Simulated EVAs and Habitat 
Living Gloria Leon, Travis Nelson and Pablo De Leon

ICES-2021-276 403
Helmet-Mounted Display Technology for EVA Training in 
NASA's Neutral Buoyancy Lab

Janine Moses, James Stoffel, Ruby Houchens, Jocelyn 
Dunn, Stephen Robinson and Andrew Abercromby

ICES-2021-35 404
Operation of the Urine Collection and Pretreatment System in 
the ISS US Segment Waste & Hygiene Compartment (WHC)

Donald Carter, Darren Riggle, Stephanie Walker, Andrew 
Gleich, Kathryn Spicer, Petr Andreychuk, Leonid Bobe, 
Christopher Zahner, Michael Berrill, Alexey Kochetkov, 
Nicolay Rykhlov, Aleksandr Zheleznyakov and Galina 
Karaseva
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Proposed International Space Station Life Support Hardware 
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Common Cabin Air Assembly Case Study Gregory Gentry

ICES-2021-83 404
Upgrades to the International Space Station Urine Processor 
Assembly Jill Williamson, Donald Carter, James Hill and Arthur Brown

ICES-2021-138 404 Lessons Learned in Space Life Support System Testing Harry Jones

ICES-2021-227 405 Lunar instrument data integration into the Virtual Reality 
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Jennifer Heldmann, Darlene Lim, Anthony Colaprete, Amanda 
Cook, Richard Elphic and Dava Newman

ICES-2021-257 405
A Virtual Reality Mission Simulation System (vMSS) 
Supporting Closed-Loop Mission Control

Ferrous Ward, Trent Piercy, Jennifier Heldmann, Darlene 
Lim, Anthony Colaprete, Amanda Cook and Dava Newman
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Characterizing a Biometric Sensor Suite as an Approach for 
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Christine Fanchiang, Kimia Seyedmadani, Michael Zero, Mark 
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Lashelle Spencer, Takiyah Sirmons, Matthew Romeyn and 
Raymond Wheeler
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Oscar Monje, Matthew Nugent, Joshua Finn, Lashelle 
Spencer, Moon Kim, Jianwei Qin, Aubrie Orourke, Matthew 
Romeyn and Ralph Fritsche
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Callahan, Spencer Williams, Daniel Gazda, Eliza 
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ICES-2021-137 501
Using the System Complexity Metric (SCM) to Compare CO2 
Removal Systems Harry Jones

ICES-2021-193 501
Logistics Modeling and Simulation for Lunar and Mars 
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ICES-2021-365 501
Developing a Daily Metabolic Rate Profile for Human 
Exploration Missions Michael Ewert, Meghan Downs and John Keener

ICES-2021-21 502 Optimization of a Lunar Airlock François Lévy and Georgi Petrov
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Sabrina Kerber, Sandra Häuplik-Meusburger and Bernard 
Foing

ICES-2021-78 502 Senses as Drivers for Space Habitats Design in Microgravity Monika Brandić Lipińska, Layla van Ellen and Volker Damann

ICES404: ASME - International Space Station ECLS: Systems

ICES405: ASME - Human/Robotics System Integration

ICES500: AIAA LS&S/AIChE - Life Science/Life Support Research Technologies

ICES501: AIAA LS&S - Life Support Systems Engineering and Analysis

ICES502: AIAA LS&S - Space Architecture
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ICES-2021-96 502 Project Olympus: Off-World Additive Construction for Lunar 
Surface Infrastructure

Melodie Yashar, Jason Ballard, Evan Jensen, Michael Morris, 
Rebeccah Pailes-Friedman, Waleed Elshanshoury, Mahsa 
Esfandabadi, Vittorio Netti, Albert Rajkumar, David Gomez 
and Alexander Guzeev

ICES-2021-97 502
Experimental Investigation of Minimum Required Cabin 
Sizing in Varying Gravity Levels David Akin, Zachary Lachance and Charles Hanner

ICES-2021-130 502
Space Food System Water Content: Considerations for 
ECLSS Water System Closure Grace Douglas, James Broyan and Meredith Johnson

ICES-2021-151 502 PIUME: In space as on earth, on earth as in space Gabriele Cecchini, Cesare Lobascio and Pau Vidal-Peiró

ICES-2021-157 502
Medical Bay Design Considerations for the Moon and Mars 
Base Analog (MaMBA) Kazuhiko Momose and Christiane Heinicke

ICES-2021-203 502
Lessons from the first simulations at the Moon and Mars 
Base Analog (MaMBA) Christiane Heinicke, Johannes Schöning and Marc Avila

ICES-2021-225 502 Nüwa, a self-sustainable city state on Mars – Development 
concept, Urban design and life support

Gisela Detrell, Alfredo Muñoz, Miquel Banchs-Piqué, Guillem 
Anglada-Escudé, Philipp Hartlieb and Miquel Sureda Anfres

ICES-2021-288 502
Solar Arrays with Variable Panel Elevations for the Moon 
Village Eric Halbach, Daniel Inocente, Neil Katz and Georgi I. Petrov

ICES-2021-318 502
A Strategic Pathway to the Artificial Gravity Testbed Element 
in Low Earth Orbit Albert Rajkumar and Kriss Kennedy

ICES-2021-344 502
Astronaut-in-the-Loop: An Iterative Design Research 
Framework for Space Environments Sanjana Sharma, Sands Fish and Ariel Ekblaw

ICES-2021-351 502 Mars Manufacturing Settlement
Bruce Mackenzie, Kolemann Lutz, Georgi Petrov, Bart Leahy 
and Stuart Feldman

ICES-2021-394 502 HiveMars: Design of a Hybrid-class, scalable Settlement on 
the martian surface

Mirha Vlahovljak, Isabella Paradiso, Vittorio Netti, Federica 
Buono, Giuseppe Fallacara, Alessandro Angione, Hana 
Zečević and Ivana Fuscello

ICES-2021-398 502 Design of an Autonomously Deployable Mars Habitat
Rudolf Walther Erdem Neumerkel, Miruna Vecerdi and 
Sandra Häuplik-Meusburger

ICES-2021-400 502
Preliminary Mass Validation of Adapting Payload Fairing 
Geometries as Pressurized Modules for Various LEO 
Applications Leonardo Guzman

ICES-2021-404 502
Food Production Module Systems for Extraterrestrial 
Planetary Surfaces Mahsa Moghimi Esfandabadi and Olga Bannova

ICES-2021-121 503 Development of an Active Shielding Concept Using 
Electrostatic Fields

Stojan Madzunkov, Dragan Nikolic, Anton Belousov, Dan Fry, 
Janet Barzilla, Amir Bahadori, Rajarshi P. Chowdhury, Luke 
Stegeman and Mathew Lund

ICES-2021-320 503 Radiocatalyst for Microbial Control and Radiation Protection
Michael Flynn, Rocco Mancinaelli, Jorden Garland and 
Samuel Solomon

ICES-2021-20 506
International Space Station as a Testbed for Exploration 
Environmental Control and Life Support Systems – 2021 
Status

Laura Shaw, John Garr, Lynda Gavin, David Hornyak, 
Christopher Matty, Alesha Ridley, Michael Salopek and 
Katherine Toon

ICES-2021-186 506 A Guideline for a Sustainable Lunar Base Design for 
Constructed in Lunar Lava Tubes and Their Vertical Skylights

Masato Sakurai, Asuka Shima, Isao Kawano, Junichi 
Haruyama and Hiroyuki Miyajima

ICES-2021-205 506

Fortuna: A Human and Robotic Exploration Mission to Venus

Drashti Shah, Fabian Westhaeusser, Efstratios Rigas, Flavie 
Rometsch, Ian Luca Benecken, Mark Fellner, Alice Pais de 
Castro, Zorana Štaka, Clemens Felix Kaiser, Marianne 
Amorosi, Hlib Cheporniuk, Jack Hooper, Ahmed Baraka and 
Partick Pischulti

ICES-2021-215 506
Self-Assembling and Self-Regulating Space Stations: 
Mission Concepts for Modular, Autonomous Habitats Ariel Ekblaw, Joe Paradiso, David Zuniga and Keith Crooker

ICES-2021-298 506
Using Systems Engineering to Develop an Integrated Crew 
Health and Performance System to Mitigate Risk for Human 
Exploration Missions

Kerry McGuire, Benjamin Easter, Jennifer Mindock, Andrea 
Hanson, Melinda Hailey, Leticia Vega, Erik Antonsen and Kris 
Lehnhardt

ICES-2021-384 506 NASA Environmental Control and Life Support Technology 
Development for Exploration: 2020 to 2021 Overview

James Broyan, Robyn Gatens, Walter Schneider, Laura 
Shaw, Melissa McKinley, Michael Ewert, Marit Meyer, Gary 
Ruff, Andrew Owens and Catlin Meyer

ICES-2021-454 506
Incorporation of Planetary Protection Knowledge Gaps into 
Agency Capability Development Planning J Andy Spry, Bette Siegel, Lisa Pratt and Gerhard Kminek

ICES-2021-15 509
The effect of reduced pressure on the characteristics of 
spreading flames

Luca Carmignani, Maria Thomsen, Sonia Fereres, Michael 
Gollner, Carlos Fernandez-Pello, David Urban and Gary Ruff

ICES-2021-102 509
Determining the Cause of Reduced Concurrent Flame 
Spread over Thin Solid Fuels in Low Pressure and Low 
Gravity

Maria Thomsen, Sonia Fereres, Luca Carmignani, Carlos 
Fernandez-Pello, Gary A. Ruff and David L. Urban

ICES506: AIAA LS&S - Human Exploration Beyond Low Earth Orbit: Missions and Technologies

ICES503: AIAA LS&S - Radiation Issues for Space Flight

ICES509: AIAA LS&S - Fire Safety in Spacecraft and Enclosed Habitats
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ICES-2021-218 509 Opposed flame spreading along a structured PMMA sample 
in exploration atmosphere under microgravity

Christian Eigenbrod, Florian Meyer, Grunde Jomaas, Sandra 
Olson, Paul Ferkul, David Urban, Gary A. Ruff and Balazs 
Toth

ICES-2021-244 509
Evaluation of Combustion Products from Large-Scale 
Spacecraft Fires during the Saffire-IV and Saffire-V 
Experiments
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Justin Niehaus, Marit Meyer, David Urban and Gary Ruff
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and V Experiments on Large Scale Spacecraft Fires
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Brooker, John Graf, Michael Casteel, Grunde Jomaas, Balazs 
Toth, Christian Eigenbrod, James T'Ien, Ya-Ting Liao, Carlos 
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ICES-2021-271 509
Modeling the Uptake of Hydrogen Chloride onto Interior 
Spacecraft Materials

Justin Niehaus, Sandip Mazumder, Suleyman Gokoglu, 
Gordon Berger and John Easton

ICES-2021-290 509 Battery Fire Risk Assessment
Rosa Padilla, Daniel Dietrich, William Pitz, Gary Ruff and 
David Urban

ICES-2021-90 510
HEPA Filter Testing for Life Support Systems on Artemis 
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Andrew Walcker, Ryan Kobrick, Katie Neuman, R.J. Surdyk 
and Juan Agui
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Particle Loading Tests on HEPA Flat Sheet Media at Sub-
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and Gary Brown

ICES-2021-314 510
Inertial Centrifugal-Based Pre-filter for Spacecraft Life 
Support Systems on Lunar Missions Juan Agui, Jason Burns and Robert Green
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A Ground Testing Program to Verify Lunar Dust-Tolerant 
Hardware for the Artemis Mission Marit Meyer and Benjamin Sumlin

ICES-2021-140 511
Going Beyond Reliability to Robustness and Resilience in 
Space Life Support Systems Harry Jones

ICES-2021-199 511
Analysis and Optimization of Test Plans for Advanced 
Exploration Systems Reliability and Supportability

Andrew Owens, William Cirillo, Nicole Piontek, Chel 
Stromgren and Jason Cho

ICES-2021-341 511
Process Capability Analysis of Surface Mounted 
Components Requiring 100% X-Ray Inspection in 
Accordance with IPC-J-STD-001 GS Space Addendum Todd Treichel

ICES-2021-370 511
More Data Needed for Failure Rate Estimation, Validation, 
and Uncertainty Reduction

Andrew Owens, William Cirillo, Nicole Piontek, Chel 
Stromgren and Jason Cho

ICES-2021-89 513
Development of an Advanced Clothing Model that Considers 
Heat and Moisture Transport

Mark Hepokoski, Timofey Golubev, Scott Peck, Shailesh 
Gupta, Kevin Ward, Joel Coffel and Michael Ewert

ICES-2021-237 513
Modeling Crew Performance Degradation Due To Radiation 
Exposure In Space Mc Dorbecker and James Nabity

ICES-2021-325 513
Investigation of Spaceflight Associated Neuro-Ocular 
Syndrome Asymmetry through Asymmetric Cranial Venous 
Modeling

Michael Van Akin, Jay Buckey, Danielle Carroll and Allison 
Anderson

ICES-2021-396 513
Simulated cardiovascular responses in microgravity and head-
down tilt

Mimi Lan, Veronique Archambault-Leger, Scott Phillips, Jay 
Buckey and Ryan Halter
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ICES511: AIAA LS&S - Reliability for Space Based Systems
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