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Study of Micro Propulsion System Based on Thermal Transpiration

Sungchul Jung* - Kangchang Shin* - Younho Kim* - Hyehwan Kim* - Yongwu Lee**
Hwanil Huh***

ABSTRACT

Minimization of conventional propulsion device has been studied for altitude control of micro
satellite. We studied micro nozzle performance and found higher significant loss for a micro
nozzle with smaller nozzle throat diameter. To overcome this loss, we proposed thermal
transpiration based micro propulsion system. This new system has no moving parts and can
control flow by temperature gradient, and this can be an option for potential new micro
propulsion system.
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Fig. 1 Mach number distribution at Nozzle exit
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Fig. 2 Thrust result under ambient and vacuum (N2, Ar)
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Fig. 3 Thrust Result Comparison (CFD vs. Bxp.)
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Fig. 4 Specific Impulse comparison (CFD vs. Exp.)
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Fig. 5 Requirement of new technique micro
propulsion device
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Fig. 6 Principal of Knudsen pump
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Fig. 8 Temperature vs. Mass flow rate
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Fig. 9 Hole diameter vs. Mass flow rate
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