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Fig.2 Normalized stream-wise velocity contous(u/u*) obtained by IP and DSMC. Left: IP; right: DSMC
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Fig.2 Normalized stream-wise velocity contous(u/u*) obtained by IP and DSMC. Left: IP; right: DSMC (continued)
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Fig.3 Stream-wise velocity profiles along the mid-perpendicular line OM obtained by IP and DSMC
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Table 2 Effect of the height-to-width ratio on the
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Fig.4 Stream-wise velocity profiles along the mid-
perpendicular line OM of rectangular cross sections obtained

by IP and DSMC at different height-to-width ratios
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GAS FLOWS THROUGH MICRO-PIPES WITH DIFFERENT
CROSS-SECTION SHAPES Y

Jiang Jianzheng® Shen Ching Fan Jing
(Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract The information preservation (IP) method and the direct simulation Monte Carlo (DSMC) method
are employed to investigate gas flows through micro-pipes with the circular, semi-circular, hexagonal or rectan-
gular cross sections, respectively, as an important issue in the design and optimization of MEMS devices. The IP
and DSMC results agree well with each other, and are compared with the numerical solutions of the BGK model
equation given by other researchers. For low Mach number cases in micro-pipe flows, the IP method demon-
strates the statistically convergent efficiency superior to DSMC. The investigation shows that the cross-section
shapes of micro-pipes considerately affect their mass flow rates. A relation between the mass flow rate and the
equivalent Knudsen number for circular, semi-circular, hexagonal and rectangular cross sections is suggested
through fitting the IP and DSMC results.

Key words micro-pipe, rarefied gas flows, IP, DSMC
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