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Thermal management system for spacecraft using single-phase fluid loops
-Advantages of ferrofluid for temperature control of individual instruments-
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Abstract
New thermal management system with super insulation is needed for deep space missions or overnight lunar missions.

Because it is difficult to generate enough heater power by solar energy in such missions, the spacecraft should be insulated

as highly as possible to reduce heater power. To achieve such super insulation, we propose a new thermal management

system that includes (1) high performance insulation that covers the entire spacecraft and radio wave-transmitting insulation

for antennas, (2) single-phase fluid loops for transporting the waste heat of each instruments to a radiator, and (3) a smart
radiation device for radiating the waste heat. In this paper, we have adopted ferrofluid as coolant for the single-phase fluid
loops in order to control each instrument temperature individually. We have studied how we could control the flow rate of

the loops and have found out a simple control method with minimal power consumption of the pump. Based on the results,

advantages of ferrofluid for temperature control of individual instruments are discussed.
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