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Optimized ten-layer nickel micro-
regenerator (Patent application pending)

• NASA GRC: Power & Electric Propulsion 
Division and Tech Transfer & Partnering

• R&D Collaborators & Commercial Partners: 
Johns Hopkins University Applied Physics 
Lab and Polar Thermal Technologies

• Tech Transfer: Great Lakes Industrial 
Technology Center and NASA Illinois 
Commercialization Center 

• High efficiency cooling and precise temperature 
control on a millimeter-scale footprint

Order of magnitude efficiency improvement 
over state-of-the-art thermoelectric coolers
30% Carnot & 20ºC lift near term goal; 50% 
Carnot & 50ºC lift far term goal

• Applications: optical & RF systems, spacecraft 
thermal management, sensors, biomedical/biotech 
devices, and microsystems

US Patent 6,385,973, 
May, 14, 2002

Micro-regenerator 
test fixture

• Currently at TRL 3
• US patent awarded in 2002 (assigned to NASA)
• International patent rights waived
• NASA funding ended in 2004
• Continued commercial funding & potential DARPA
• Partnering needs: microsystem development and 

fabrication expertise, product development, target 
application/market experience

Point of Contact: Matt Moran, 216-433-8324
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