DOI:10.13224/j.cnki.jasp.2012.11.018

27 11 Vol. 27 No. 11
2012 11 Journal of Aerospace Power Nov. 2012

:1000-8055(2012)11-2455-07

( ) 710072)

. . 0.75 . .

Effect of trench hole depth and momentum flux ratio on
film cooling characteristics

WANG Zhen-wei, ZHU Huiren, ZHANG Zong-wei, MENG Qing-kun

(School of Engine and Energy.
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Film cooling characteristics of trench hole were measured using a transient
liquid crystal full-surface measurement technique. The influence of momentum flux ratio
(I=0.5, 1, 2, 4) and trench depth (s=0. 5D, 0. 75D, D; D stands for film hole diame-
ter) were studied comparison between trench hole and cylindrical hole was conducted. The
results show that the trench suppresses coolant jet separation, and the trench hole provides
greater lateral film coverage compared with the cylindrical hole. An optimum trench depth is
s=0. 75D. With a further increase in momentum flux ratio, the cooling effectiveness levels
start to plateau, so increased coolant would not be warranted because only a slight increase

in film cooling effectiveness would occur.
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Fig. 1 Sketch of experiment system
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Fig. 2 Diagrammatic sketch of test region and the trench hole(unit; mm)
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Fig. 4 Velocity vectors and temperature contours of

downstream of film cooling hole(I1=0. 5)
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