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Numerical Study on Convective Heat Transfer in Packed Bed

LI Nan',SHI Jun-rui’, GONG Yu-hang' , QIU Zheng-lin'
(1. School of Energy and Power Engineering, Shenyang Institute of Engineering,Shenyang, China,Post Code:110136;
2. School of Vehicle Transportation and Engineering, Shandong University of Technology , Zibo , China, Post Code :255000)

Abstract: Pore scale mesoscopic method was used to numerically calculate the influence of the variation
of pellet diameter and air velocity on convective heat transfer and pressure loss of orderly arrangement
porous medium sphere arranged in a 3D packed bed , which is under the conditions of the high-tempera-
ture inside the packed bed. The simulation values qualitatively agree with the experimental data. The re-
sults show that there is thermal non-equilibrium between the solid phase and gas phase of the packed
bed. When the pellet diameter is from 2. 8 to 5.6 mm,the convective heat transfer intensity is relative low
at the upstream of the maximum temperature; heat transfer intensity is more intense at the downstream of
the maximum temperature. Meanwhile , the pressure loss and the maximum dimensionless velocity decrease
gradually. Turbulent motion occurs in the packed bed when the gas velocity increases.

Key words: numerical investigation, convective heat transfer, porous media
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