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NUMERICAL STUDY OF SUBSONIC CHOKED GAS FLOWS IN
MICROCHANNELS

Xiao-dong Shan and Moran Wang
Department of Engineering Mechanics and CNMM, Tsinghua University, Beijing 100084, China

Abstract Subsonic choked gas flows in microchannels were reported based on experimental data, but the
mechanism has not been clarified yet. In this work, we are to reveal the mechanism of subsonic choked gas
flows in long straight microchannel using a Generalized Enskog Monte Carlo method (GEMC). Our results
indicate that: (i) the sonic point does not always appear even though the gas flows appear choked, depending on
the inlet-outlet pressure ratio and the length-height ratio of the channel. (ii) The pressure ratio (p, / p,) really
acting on the channel does not vary with the pressure ratio on the buffer regions (p,/ p,') any more when
p, '/ p,' is higher than a critical value. This critical value also depends on the inlet Knudsen number and
geometrical information of channel. (iii) with a given inlet pressure, the critical pressure ratio varies linearly
with the length-height ratio.

Key words subsonic choking; gas flow; microchannel; GEMC; sonic point



