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Principle Verification of a Power-Free, Zero-Gravity Refrigeration Cycle Using
Solar Heat
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In this study, we established the principle of a new refrigeration cycle
that produces a cold heat source from a high-temperature heat source obtained by absorbing solar
heat for the thermal design of spacecraft, and developed an original physical model of this cycle.
Based on the physical model, we designed and built a prototype of a refrigeration machine that
operates on the ground, and conducted performance tests to confirm the validity of the model. Based
on the validated physical model, we confirmed the feasibility of a passive refrigerator driven only

by solar heat input on the lunar surface, which has a low gravity environment of about 1/6 that of
the Earth, and obtained numerical data for the basic design.
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