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Thermal characterization of a high thermal conductive actuator and application
to variable emittance device for spacecraft
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A SMA-driven Thermal Louver (STL) was proposed and demonstrated to develop a

lightweight and highly efficient thermal control device for space applications.

In the unit test of the actuator applied to STL, the heating and cooling test of the actuator
combined with an SMA and arc-shaped bias springs was conducted to understand the mechanical
properties of SMA when bending stress is applied, and the correlation between SMA temperature and
deployment angle was obtained under several conditions. For the development and testing of the
STL-BBM (heat dissipation: 50 W class), a thermal vacuum test was conducted in a simulated space
environment. It was confirmed that the effective emissivity changed with the wing deployment and
stowing depending on the temperature of the heat source. Comparison with a thermal analysis result
showed that the heater power can be reduced.
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