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Experimental Study of Heat Switch Radiator using Shape Memory Alloy
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Abstract

Spacecraft is exposed to low-temperature environment in deep space or on lunar surface, so higher thermal

insulating system is needed to accomplish those missions. We have been proposing a new thermal control

concept, Energy-saving Thermal Management System (ETMS), which uses single-phase mechanically

pumped fluid loop. In this paper, we describe a new radiator, Heat Switch Radiator (HSR), that enables

variable effective emittance in the ETMS. We focused on shape memory alloys (SMA) which causes

martensitic transformation and designed prototype HSR using the SMA spring. We report its experimental

results of thermal conductance (radiator to heat source) and its calculation results of effective emittance.
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