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Investigation on flow and heat transfer characteristics in capillary porous
wick based on alkali metal thermal-to-electric converter (AMTEC)

WU Shuang-ying, CAO Bao-xi, XIAO Lan, LI YAO-rong

(a. Key Laboratory of Low-grade Energy Utilization Technologies and Systems, Ministry of
Education; b. College of Power Engineering, Chongqing University, Chongqing 400044 ,P. R. China)

Abstract: An axial symmetric invariable temperature phase change interface model of capillary porous wick
based on alkali metal thermal-to-electric converter (AMTEC) is established to simulate flow and heat
transfer characteristics in capillary porous wick and liquid channel by solving the mass and heat transport
controlling equations. The effects of the working fluid flow rate, inlet temperature, porous wick thickness,
porosity and effective pore diameter on the distributions of pressure, velocity and temperature are analyzed.
In addition, the available effective pore size of the porous wick and the measures to improve the
performance of the porous wick are given by analyzing the relationship between the maximum available
capillary pressure and the loop pressure drop. The results show that the model presented in gives a good
agreement with the three dimensional two-phase evaporation model. The flow and heat transfer
characteristics of the capillary porous wick with the alkali metal liquid as working fluid are different from
that with the traditional working fluid in some ways.
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