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Development of thermal vacuum chamber for 3U-CubeSat using Peltier devices
Souta Miyajima, Department of Space Systems Engineering, Kyusyu Institute of Technology
(Supervisor: Prof. Mengu Cho)

In space, satellites are subject to a harsh temperature environment (-20~50°C). Therefore, the
thermal vacuum test is conducted on the ground to simulate the space environment to confirm
that the satellites will work without problem in space. Since the thermal vacuum test takes
several days to weeks, a test chamber was developed to shorten the test time. To cool the
satellite down to -20°C, liquid nitrogen (LN2) is usually used in the thermal vacuum chamber.
The use of liquid nitrogen requires a lot of preparation time. To shorten the test time, Peltier
devices were used as they can transfer heat by passing electricity through them. Using Peltier
devices, the satellite can be cooled without liquid nitrogen. A thermal vacuum chamber was
developed using Peltier devices, and the operation of the chamber was confirmed. As a result of

the operation check, it could change the satellite temperature from -20°C to 50°C.



