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Theoretical and Experimental Investigation on Flow
and Heat Transfer in a Flat Miniature Heat Pipe
With Axial Grooves

ZHANG Li-chun', MA Tong-ze’, GE Xin-shi'

(1. Dept. of Thermal Science and Energy Engineering, USTC, Hefei, Anhui, 230027 )
(2. Institute of Engineering Thermophysics, Chinese Academy of Sciences, P. 0. Box 2706, Beijing, 100080 )

Abstract: The thermal analysis and experimental investigation on a flat miniature heat pipe with
axial grooves are carried out. A theoretical model describing the flow and heat and mass transfer
processes in the miniature heat pipe is set up. The axial distribution of the film thickness and me-
niscus of liquid, the axial profile of the pressures of liquid and vapor and the capillary radius of
the liquid-vapor interface, the frictional interaction at the liquid-vapor interface and the axial heat
conduction of the wall of the heat pipe are obtained to analyze the temperature distribution of the
outer wall of the heat pipe and its thermal characteristics. The current model includes the above
factors and simulates the physical phenomena in the miniature heat pipe more accurately. The ex-
perimental investigation on a flat miniature axially grooved copper-water heat pipe is conducted.
Numerical results are compared with the experimental data and the numerical method is proved by
the experiments.

Key words: flat miniature axially grooved heat pipe; thermal characteristics; interfacial friction;

axial heat conduction, meniscus
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