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NASA and Non-NASA ApplicationsPhase II Accomplishments

NON-PROPRIETARY

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

• 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

• Innovation:  Rugged, flexible structure suitable for EVA
– Compact absorber conforms to PLSS for enhanced mobility
– Wearable evaporator simplifies system, improves cooling

• TRL at end of Phase II:  5

300 W-hr Absorber / Radiator Module 
(17 in.  12 in.)

• Absorber design and fabrication
– Developed design and fabrication methods for absorber
– Produced two full-size absorber/radiator modules

• Absorber performance
– One module:  17  12  1.1 in.; 1.16 kg; 300 W-hr
– Radiates 355 W/m², provides cooling at 19°C
– Regenerates in 4 hr at 240°F (115°C)

• Evaporation-cooled garment (ECG)
– Developed fabrication methods for a thin, flexible ECG
– Produced a 155 cm² sample cooling patch
– Demonstrated 624 W/m² cooling capacity at 19°C

• NASA application:  EVA for Space Exploration
– 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
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