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Heat Transfer for Gas Slip Flow in Rectangular
Microchannels Heated Withuniform Heat Flux

ZHU Xun, XIN Ming-dao
(Institute of Engineering Thermophysics, Chongqing University, Chongging 400044, China)

Abstract: A theoretical analysis of heat transfer characteristics for the incompressible gas slip flowing in the rectangular
microchannels is presented. The rectangular microchannel is heated with uniform heat flux, and the gas flow is the fully
developed laminar flow. By applying a computation-oriented method of the orthonormal function analysis and the thermal
creep boundary condition, the theoretical calculation of the average Nusselt number and the heat transfer characteristics
in the rectangular microchannels are obtained. The effects of Knudsen number, the aspect ratio of the rectangular micro-
channel, the tangential momentum accommodation coefficient and the thermal accommodation coefficient on the heat
transfer in slip flow regime are discussed. The heat transfer correlation for the square microchannel is obtained finally.
By comparing the calculated results with that of the macrochannels, it can be found that the average Nusselt number in
rectangular microchannels is lower for slip flow than for no-slip flow, and decreased with increasing Knudsen number.
The curve of average Nusselt number vs. the aspect ratio of the rectangular microchannel becomes more even with in-
creasing Knudsen number. The average Nusselt number increases with the increasing thermal accommodation coefficient
and the decreasing tangential momentum accommodation coefficient.

Key words:slip flow regime; rectangular microchannel; heat transfer; uniform heated
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