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Prediction of Flow and Heat Transfer in Micro-Scale Channel with
Direct Simulation Monte Carlo Method
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Abstract: The gas flow with low inlet velocity in micro parallel plate channel was simulated with direct
simulation Monte Carlo (DSMC) method. The inlet and outlet boundaries for pressure were dealt with
mass conservation condition. The Knudsen number varies from 0. 05 to 1. 00 and covers the slip, transi-
tion, and free molecule regions. Two cases were considered, i. e. , the inlet fluid and plates having the
same temperature and the fluid heated by the plates symmetrically. The effects of rarefaction and compres-
sibility on the flow and heat transfer characteristics are analyzed. The simulation results show that: Q)
With the increase of Knudsen number, the non-linearity of pressure distribution deceases, and the stream-
wise variation of both the velocity and temperature reduces; @ The variations of temperature at the chan-
nel inlet and outlet are significant; ) The heat transfer between the channel and the gas is mainly concen-
trated in the inlet and outlet regions while the heat transfer process is rather weak in the middle part of the
channel.
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