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Numerical smulation of flow and temperaturefield in
side-blown aluminum annealing fur nace

LI Jian-ping, WANG Bo-chang, LIU Tao, MAO Da-heng

(Key Laboratory of Design for Modern Complex Equipment and Extreme Manufacturing, Ministry of Education,
School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract: The effect of thermal contact resistance between aluminum coil for duminum annealing was investigated by simulation
experiment of heat conduction. Based on this interpretation, side-blown auminum annealing furnace was designed by changing flow
direction of air cycle in furnace and adopting axial convection heat transfer. Simulation model of side-blown aluminum annealing
furnace was established, numerical simulation of turbulent flow and heat transfer in furnace were done by using CFD softwarei.e.,
FLUENT and standard k-¢ turbulence model, flow and temperature fields in furnace were illustrated. The results show that,
compared with radial heat transfer, the efficiency of annealing is higher and temperature difference between aluminum coil’s internal
and external surface is small by using axial heat transfer. The flow in furnace is fluent, convection heat transfer is uniform, and the
temperature difference of furnace gasis-1to 1 K and can satisfy the annealing technology’s desire about the uniformity of furnace
gas's temperature.
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