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Research on Flow and Heat Transfer Characteristics of
Sister Holes Film Cooling with Swirling Air Inlet

LU Song-bing' ,NIU Xi-ying’ ,JIANG Yu-ting”,LIU Yu’
(1. School of Power and Energy Engineering, Harhin Engineering University , Harbin, China, Post Code ;150001 ;
2. No 703 Research Institute of CSSC,Harbin, China,Post Code ;150078 )

Abstract: To explore the influence rule of the arrangement mode of secondary holes of sister holes and
the angles of impingement holes on the swirling air film cooling effect at different blowing ratios under the
swirling air inlet condition,seven groups of models are built according to the above two factors,and by u-
sing the mass and heat transfer analogy method ,the swirl cooling chamber is used to numerically simulate
and calculate each model at six blowing ratios. The result results show that when the blowing ratio is low,
the adherent property of cooling air jet is good in all models,the cooling efficiency of each model is simi-
lar,but with the increase of blowing ratio, the cooling efficiency of each model decreases. Using the impact
hole of 30°, aiming at the arrangement mode of secondary holes of sister holes, the distances L, and L, be-
tween the axes of the two secondary holes and the axis of the main hole are both 0. 75D ,the model I can
get the highest average surface cooling efficiency at six different blowing ratios ; the influences of the im-

pingement hole angle on the film cooling effect are quite different at different blowing ratios , when the blo-
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wing ratio M is between 0.3 and 1.0, the model with the impingement holes of 30° and 50° can get better

cooling effect; but when the blowing ratio is increased by 1.25 to 1.5, the model with the impingement

hole of 30° can obtain better cooling effect.

Key words: film cooling, swirling air, sister holes ,impingement hole angle ,numerical simulation
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Tab. 2 Geometric parameters of each model

AT 55 L, L, a’/(°)
1 0.75D 0.75D 30
2 0.5D 0.5D 30
3 0.5D 0.75D 30
4 0.75D 0.5D 30
5 0.75D 0.5D 20
6 0.75D 0.5D 40
7 0.75D 0.5D 50
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