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Calculation of heat transfer coefficient between
aluminum reduction cell surface and surroundings

YANG Shuai, ZHANG Hong-liang, ZOU Zhong, LAI Yan-qing, LI Jie

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: Based on Boltzmann Law and heat transfer theory of fluid flowing through the flat, a model to calculate the
heat transfer coefficient between cell surface and surroundings for thermal field simulation was built by analyzing the
heat dissipation characters of different parts and different ways. A program was developed to achieve the goal of
calculation that follows the mathematical foundation of the model. The effects of shell temperature, air flow speed and
cell size on the heat transfer coefficient in side wall were studied. The results indicate that the convection form of air
around the cell is the mix of free convection and force convection under general conditions; the heat transfer coefficient
of convection increases with increasing the air flow speed. However, the heat transfer coefficient of radiation remains
unchanged; the shell temperature shows a great influence on the heat transfer coefficient of radiation, and the heat transfer
coefficient of convection increase in a slight degree too; the larger capacity of cells is, the smaller the convective heat
transfer coefficient is.
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Calculation program of heat transfer coefficients
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