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Numerical Investigation of the Thermal Performance of Heat Pipe
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Abstract

A three-dimensional numerical model is used in a simulation of heat pipe operation at steady-
state incompressible flow, to predict the velocity distribution, pressure distribution and temperature
distribution. The velocity, pressure, temperature and heat transfer in vapor core of heat pipe were
obtained numerically simulated by solving the mass, momentum and energy conservation equations.
These governing equations were solved by using finite element method. It was found that the
calculated outer wall temperature profiles were in good agreement with the numerical data obtained
by Tarik Kaya and John Goldak (2007). The estimations of the liquid and vapor pressure distributions
and velocity profiles are also presented and discussed. The analytical method used to predict the
behavior of heat pipe, in term of heat pipe capillary limit is found to be not clear. Therefore, the
present model could serve as an efficient tool for quick evaluation of heat pipe behaviors and for

assisting parametric studies of heat pipes.
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