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Large Eddy Simulation of Shaped Hole Film Cooling Jet
Flow under Favorable Pressure Gradient

HU Ke-xin, WANG Qing-song, SU Xin-rong, YUAN Xin
( Department of Energy and Power Engineering, Tsinghua University , Beijing, China, Post Code:100084 )

Abstract: In order to study the influence of the streamwise pressure gradient ( SPG) in gas turbines on
the film cooling performance, the cooling characteristics of shaped hole were studied using Large Eddy
Simulation ( LES) method under the conditions of density ratio of 1.5 ,blowing ratio of 1.6 and accelera-
tion coefficient K at hole outlet of 1 x 10 °. The results of LES was verified by experiments, the Reynolds
Average Navier-Stokes ( RANS) results of zero pressure gradient (ZPG) and favorable pressure gradient
(FPG) were compared ,and the time-average and instantaneous flow fields obtained from LES were ana-
lyzed. The research results show that the FPG strengthens the generation of the hairpin vortices, promotes
the mixing of the mainstream and jet flow ,meanwhile inhibits the uplift of hairpin vortices,which is bene-
ficial to cooling effectiveness.

Key words: steamwise favorable pressure gradient, LES, Film cooling, shaped hole
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