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Fig.2 Schematic view of fluid passageway with dimples
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Fig.3 Grid independent analysis
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Optimization Study on Phase-change Heat Transfer of

Plate Heat Exchanger with Fusiform Dimples

WANG Dingbiao, ZHANG Xiying, HAN Yong,DENG Jing, DONG Zhen

(College of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract; ANSYS Workbench is widely used for multiobjective optimization, by which we made an optimiza-

tion study on phase-change heat transfer of the plate heat exchanger with the fusiform dimples. And the influ-

ence of R,L,D on the thermal-hydraulic performance was explored with Nu,f and PEC serving as the objective

function. The results showed that the volume fraction of water vapor around the fusiform dimples was signifi-

cantly higher than the smooth plate which was far away from fusiform dimples. It proved that the plate with the

fusiform dimples has a very good strengthening effect on phase-change heat transfer. And that with the corre-

sponding parameter setting the thermal-hydraulic performance of the fusiform dimples was higher than the cir-

cular dimples. Within the scope of the study,the optimal structure parameters was R =3 mm L =5 mm P =24
mm, and the objective function was PEC =2.16 ,Nu =137.15,f=0.187 4.

Key words: phase-change heat transfer; optimization design; fusiform dimples; plate heat exchanger



