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Numerical simulation on heat transfer and entropy generation of
impingement cooling on boss shaped surface

ZHANG Lixi, CAO Gaopan, ZHANG Zhengyang

(School of Power and Energy, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: Using impingement jet to cool the external cavity of the end wall of the gas turbine guide blade is very
effective for prolonging the service life of the gas turbine and ensuring its safety operation. In this paper, the numer-
ical simulation method is used to study the impingement cooling heat transfer performance of the boss shaped surface
in the external cavity of the end wall of the gas turbine guide blade, and the entropy generation of the impingement
heat transfer process is analyzed. The results show that the average Nusselt number on the impingement target sur-
face and the impingement hole surface increase with the increase of the Reynolds number of the impingement jet.
When the Reynolds number is constant, the average Nusselt number of impingement target surface and impingement
hole surface decrease with the increase of impingement target distance, but the cooling range on the impingement
target surface increases and the heat transfer is more uniform. With the increase of the width of the boss shaped
upper surface, the cooling range on the impingement target surface relatively decreases, and the average Nusselt
numbers of the impingement target surface decreases and that of the impingement hole surface increases
respectively. The heat transfer of the upper surface of the boss is better than that of the lower surface on both sides.
The entropy generation in the process of impingement cooling mainly comes from the entropy production caused by
viscous dissipation and the entropy flow caused by heat transfer. The entropy production in the flow vortex region is
the main reason for the entropy generation. The research conclusions can provide basis and reference for optimizing
the structural and operating parameters of boss shaped impingement cavity and improving its impingement heat

transfer effect.

Keywords: impingement cooling; heat transfer ;numerical simulation ;boss ;entropy generation
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