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Influence of density ratio and velocity ratio upon the cooling
effect of flat panel film

LI Li, PENG Xiaofeng, W-ANG Bu xuan

(Laboratory of Phasechange-and Interfacial T-ransport Phenomena,

Department of T hermal Engineering,. T singhua University, Béijing 100084, China)

Abstract:~An investigation-was conducted to explorethe influence of density ratio and
velocity ratio-of mainstream/ injectant upen_the cooling effect of flat plane film using heat
mass transfer analogy.\The\injectant is air-in the case of density ratio of 1.0, or heterogeneous
gas in the case of \density ratio of 1.-57and 2. 0. T he inclined angle betw een injectant and main-
stream is 35° and the hole spacing is 3 times film hole diameter. T he results indicate that, the
spreading of-injectant’is controlled through the protected wall surface for a low velocity rati-
0, and controHed by convection for a high velocity ratio. With the increase of mass flux ratio,
the transverse and longitudinal spreading could be expanded, thus increasing effectively the
protective range; the reattachment point will move towards the downstream with the increase

of momentum ratio under high velocity ratio.

Key words: aerospace propulsion system; film cooling; heat mass transfer analogy;

adiabatic film effectiveness
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1

Table 1 Computing cases

1 2 3 4 5 6 7 8 9 10 11 12 13
VR 0.195 0.195 0.195 0.292 0.39 0.707 1.0 1.0 1.0 1.333 1.414 1.633 1.885
DR 1.0 1.5 2.0 1.0 1.0 2.0 1.0 1.5 2.0 1.5 2.0 1.5 .5
M 0.195 0.292 0.39 0292 039 1.414 1.0 1.5 2.0 2.0 2828 2449 2.828
1 0.038 0.057 0.076 0.085 0.152 1.0 1.0 1.5 2.0 2.666 4.0 4.0 5.332
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