
NASA SBIR/STTR Technologies
Lightweight, Flexible, and Freezable Heat Pump/Radiator for EVA Suits

PI:  Dr. Michael G. Izenson / Creare Inc., Hanover, NH
Proposal No. X11.01-9369

Heat Pump/Radiator for 
Space Exploration

Contact:  Mike Izenson, mgi@creare.com

55 W-hr Proof-of-Concept 
Absorber/Radiator

Cooling capacity (W-hr) 1280 
EVA duration (hr) 8 
Radiated heat (W) 160-200 
Radiator temp. (°C) 50-60 
System mass (kg) 9.9 
Radiator size (m × m) 0.67x0.67 
 

Identification and Significance of the Innovation
• Heat pump/radiator for heat rejection from EVA suits

– Heat rejection subsystem for Portable Life Support System
– Based on LiCl/water absorption heat pump
– Batch mode process; regenerate by heating to 120°C

• Significant benefits for future EVA suits
– Heat pump action reduces radiator size and weight
– Proven freeze-tolerance
– Lightweight, flexible, rugged materials, repairable in situ
– Evaporation-cooled garment eliminates liquid circulating loop
– Vents zero water during normal operation

• Builds on established absorption cooling process
• Innovation:  Rugged, flexible structure suitable for EVA

– Compact absorber conforms to PLSS for enhanced mobility
– Wearable evaporator simplifies system, improves cooling

NASA and Non-NASA Applications

• NASA Application:  Project Constellation  
– Lunar and planetary exploration
– Simplifies PLSS, increases reliability, reduces size and mass
– Conserves valuable water by eliminating venting

• NASA Application:  Construction of scientific instruments
– Maintains clean EVA environment

• Non-NASA Applications
– Homeland security:  Cooling for Level A  HAZMAT and chem/bio 

protective suits
– Medical:  Portable refrigeration units for mild therapeutic hypothermia

Technical Objectives, Phase I Results, and Phase II Plan
• Thermal control suitable for space exploration

– Rugged, lightweight, versatile system
– Freeze tolerant, eliminates liquid pump for high reliability

• Phase I accomplishments
– Specified materials and developed fabrication methods
– Demonstrated 55 W-hr proof-of-concept absorber
– Designed Phase II prototype system

• Phase II work plan:
– Scale up fabrication methods 
– Produces absorbers and evaporation-cooled garments
– Performance tests for individual components
– Integrated system tests in thermal vacuum chamber


