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Influence physics of mainstream pressure gradient

on film hole discharge coefficient

ZHU Hui-ren,- LUO Jian-xia, ~HUANG Xiao-yang, LIU Zhi-gang

(School of Power and Energys
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Film hole discharge-coefficients at different mainstream pressure gradients
(zero pressure gradient, positive pressure gradient and negative pressure gradient) were test-
ed, and influence physics of"mainstream pressure gradient on film hole discharge coefficient
was analyzed.~Result shows that the maximum amplitude of effect on film hole discharge co-
efficient of mainstream positive and negative pressure gradients are 22% and 26 % respective-
ly. At different mainstream pressure gradients, bending effect and crushing effect of main-
stream on jet are different, together with the changed interaction of jet with mainstream, and
therefore the film hole discharge coefficient will be different. Crushing effect makes jet nar-
rower and enhances the jet flow loss. Bending effect can change jet flow track; the positive
pressure gradient makes jet flow close to the wall but far away from the free ejection direc-
tion, resulting in more flow loss; to the contrary, the negative pressure gradient may de-
crease the flow loss. The mixing effect enhances the momentum dissipation of jet, while at
positive pressure gradient, the mixing effect is restrained and then momentum dissipation of

jet decreases, however, the rule is opposite at negative pressure gradient.
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discharge coefficient; film hole
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Table 1 Geometry parameters and aerodynamic

parameters of film hole

P/d o/ (") B/ I
2 20 0 1.0
3 45 30 2.0
4 90 65 4.0
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