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Fig.1 Effect of Reynolds number on overall wall heat transfer coefficient hy
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Table2 Equivalent diameter of the alumina carrier particles

Aluminacarrier

Particles
| 1 11 [\ \
Dy (mm) 7.48 6.57 481 3.88 1.82
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Heat Transfer in the Fixed Bed Embedded with a Cylinder in Cross Flow
— 1. Overall Wall Heat Transfer Coefficient Correlations

LIU Yu-lan, WU Yong-giang,

ZHU Zhong-nan, ZHU Zi-bin

(Ingtitute of Chemical Engineering, East China University of Science and Technol ogy, Shanghai 200237, China)

Abstract: The cross-flow heat transfer was discussed on a cylinder tube embedded in the fixed bed. The bed was packed with different
kinds of particles which have dissimilar thermal conductivity. The medium of heat transfer was air, and the tube was heated. Under the
conditions of Re,=10~180, Dy/D,=28~116, 1,/ 1s=0.5~0.2, the following correlation was obtained by means of the least square method

NU=31( Ao/ A9 " *(Dy/Dp) **Re,>*Pr®®. Here the Reynolds number is based on the particle surface-equivalent diameter, Nusselt number is
calculated by the overal wall heat transfer coefficient, the gas thermal conductivity and the diameter of heated tube embedded in the
fixed bed. It isfound that for cross-flow heat transfer, Reynolds number is still an important factor affecting heat transfer. Nusselt number
has relations with bed characteristic parameter Dy, particle equivalent diameter in outer surface D, and thermal conductivity of packed

bed.

Key words: fixed bed; cross-flow heat transfer; overall wall heat transfer coefficient



