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Entropy Generation Analysis of Direct-contact Heat Transfer between
a Single Cold Air Bubble and Immiscible Liquid

Wang Wei Zhang Xuejun Jiang Min

(Institute of Refrigeration and Cryogenics, Zhejiang University, Hangzhou, 310027, China)

Abstract In terms of direct-contact heat transfer process between cold air bubbles and immiscible liquid, the convection heat transfer e-
quation was established and solved numerically. A correlation between Nu and Re as well as Pr was obtained, and the validation of the
model was verified by comparing the theoretical value and the experimental data. Entropy generation during the heat transfer process was

studied. The variation of entropy generation rate was presented regarding Re. An optimal Re would lead to a minimum entropy generation

during the heat transfer process. The research provides a theoretical basis of optimizing the direct-contact heat transfer process.
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Fig. 1 Single bubble convection heat transfer model
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Tab. 1 Calculated values of average Nusselt number

No. Nw/Pr?  U/(m/s)  R/m  Re=2UR/v
1 0.08 0. 001 0. 0005 1
2 0.32 0. 001 0. 005 10
3 0.99 0.01 0. 005 100
4 1.37 0.05 0. 002 200
5 1.97 0.05 0. 005 500
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Fig. 2 Comparison of the theoretical correlation with

the experimental data from Inaba et al '’
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Fig. 3 Entropy generation rate variation with

Reynolds number
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Fig. 4 Optimal Reynolds number variation with bubble

diameter in different water solutions
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