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Fig.1 Schematic diagram of fluid

passageway with dimples
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Fig.2 Volume fraction of water vapor
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Tab.2 Sensitivity of Nu and f
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Fig.3 Response surface of parameters on Nu
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Fig.4 Response surface of parameters on f
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Optimization Study on Phase-change Heat Transfer
of Plate Heat Exchanger with Dimples

WANG Ding-biao, DONG Yong-shen, XIANG Sa, XIA Chun-jie

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

Abstract; ANSYS Workbench is applied to the optimization study on phase-change heat transfer of plate heat
exchanger with dimples. And the influence of v, R, H, and P on thermal-hydraulic performance is explored
with Nu and f serving as the objective function. Results show that the volume fraction of water vapor in the
dimples is significantly higher than that on the plate near the dimples, which proves that the plate with dimples
has the very good strengthening effect on phase-change heat transfer; and, within the scope of the study, the
sensitivity of Nu and f on input parameters is basically the same, with a rank of v >R > H, > P, and the opti-
mal structure parameters is 7 mm <R <8 mm and 2 mm < H; <2.5 mm. In addition, within the test range,
the correlation of thermal-hydraulic performance is fitted.

Key words: thermal-hydraulic performance; plate heat exchanger; optimization study; dimples; phase-

change heat transfer



