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Entropy Generation Study of Circumferential Parallel Curved
Mini-Channel Jacket with Secondary Passages
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(1. School of Chemistry and Chemical Engineering,Guangxi University , Nanning 530004 , China;

2. Guangxi Key Laboratory of Petrochemical Resource Processing and Process Intensification
Technology , Guangxi University , Nanning 530004 , China)
Abstract; A 3-D numerical study is carried out to investigate the laminar fluid flow and heat transfer performance of
circumferential parallel mini-channel jacket with/without secondary channels in order to explore the effect of secondary
channels on characteristics of different jackets. Some conclusions were obtained by analyzing contrastively numerical
simulate results of two different jackets. The secondary channels increased the mean Nu of jacket. The flow resistance f
values of jacket with secondary channels were less than ones of conventional jacket at low Re. When Re was greater than
1 050, the flow resistance f values of conventional jacket were smaller. The entropy generation rate due to heat transfer
irreversibility of jacket with secondary channels was farer more than the one of the conventional jacket. The entropy
generation rate due to fluid frictional irreversibility of different jackets with/without secondary channels were near at low
Re. The secondary channels enhanced the heat transfer performance of jacket and reduced the flow resistance at the same
time at low Re number.

Key words : mini-channel jacket;secondary channels;entropy generation rate ;numerical simulation
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Figure 1  Structure drawing of JWSF

microchannel jacket
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Figure 2 Relationship between pressure

drop per radian and Reynolds number
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Figure 3 Flow performance of different jackets
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Figure 4 Heat transfer performance of
different jackets
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Figure 6 Variation between non-dimensional
flow entropy generation rates and Reynolds number
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Figure 7 Variation between non-dimensional heat

transfer entropy generation rates and Reynolds number
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