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Study on similarity law and flow analysis of Knudsen pump driven by thermal
creep flow.
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In this study, the efficiency of a Knudsen pumﬁ system was investigated
experimentally under low pressure condition of 10 Pa. In addition to the experiment, the relation
between the efficiency of Knudsen pump and thermal creep flow was examined numerically and the
similarity law was investigated by comparing of the simulation between the micrometer and millimeter
size pump system. It was confirmed that the maximum efficiency was obtained for Kn=0.1 and that
there is an optimum device distance giving maximum efficiency. Simulation results suggest that the
device has the role of a pump. Furthermore, with the aim of applying the micro-scale semiconductors
composed of Al-Ga-As and Ga-As-Si to pump system operating at normal pressure, the micrometer size
and millimeter size pumﬁ systems were simulated numerically. It was confirmed that the law of
similarity holds when the Knudsen number of the system and the temperature gradient of the driving
part are matched.
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Fig.2 Computational flow field and computational domain.
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Fig. 3 Image of a semiconductor consisting Al-Ga-As and

Ga-As-Si applied to driving part of Knudsen pump
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Fig.4 Relation between the current flowing through the Peltier device and the pressure ratio for S/D = 1.25
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Fig.6 Non dimensional pressure ( p / po ) distribution on xy plane at z /D = 0.005 and Non dimensional cross-

sectional mean pressure distribution for S/ D = 0.5
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Fig.8 Comparison of pressure difference of left and right wall between NS and DSMC
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