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Size Effects and Heat Transfer in Circular Microchannel

Liu Huanling, Jia Jianyuan, Shao Xiaodong
(School of Electromechanical Engineering, Xidian University, Xi'an 710071, China)

Abstract; Based on the energy and heat conductivity equations, an expression considering slip
flow and temperature jump for fully developed temperature distribution of circular microchannel is
achieved by means of the counter solution. New expressions for calculation of temperature jump
efficient and Nusselt number are derived under the condition of uniform heat flux boundary. The
heat transfer characteristic and size effects are analyzed by calculating Nusselt number and heat
transfer efficient. Simulation of heat transfer of pure water in circular microchannel is conducted
and it is revealed that in the slip flow region the heat transfer efficient increases with the decrea-
sing tube radius. The temperature jump efficient in the wall increases with the decreasing en-
trance distance. The conclusion is confirmed by the experiments.
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