5533 % 4 3 1) m=sh =ik Vol. 33 No. 3
2018 4 3 H Journal of Aerospace Power Mar. 2018

XEHS :1000-8055(2018)03-0521-09 doi: 10. 13224/j. cnki. jasp. 2018. 03. 002

AR E TR L iR S m M R R A&
SERAHIHE

mEa, NEFER, ROES, KEANT. AXH
(1. EfLEs &L AT BRA ) I sh LA 98 B . Wi BRI 4120025
2. PHAL Tk K2 31 SH8IEABE. Pi% 710072)

1 B R TR AR I B 0 I S A R A% M S R ST AN TR AR I A TS O R B X
RS S 10 0 5 SR EN A0 R I, 3R A5 T 00 5 W 7 T ) [ R T FLEE B R R MR A IR B &R
YA ECHE . SRR th T AUBEGT IS B AR TR 0 AR VR S A A T U I DA 1) A5 1k T AR £k, B I TE 3R O G
TS TR B W JRU L S4B ¥4 00 380 3R 01 2 THT A% 30 28 00 L %) 536 i 0 2 9T AN ) 5 2 T O 8 A /N e I XL B 1
TR 4 T 2 U955 AU T R S RS HY A L AR AR R T S RORU LY 1 5 e AL 55, 0 HL R 7R O R U X
3ok F TR) (9 2 A 3 T A A T IR B 1 e R 2 1 4 32 T A% A R B v LR A RO I B T 45 A R R
559 5 AH R R XU B TR 5 1m0 3 30 B T 0 3 THT A AR 0 L AR XN

X B W KMERH; W ERERE; SBESHRCE; RuERAK

RES%ES: V2313 R A

Effects of blowing ratio on turbine vane suction side film cooling
under different turbulence intensity conditions
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Abstract: The effects of blowing ratio on turbine vane film cooling under different main-
stream turbulence intensity conditions were studied using the transient heat transfer meas-
urement technique with narrow-band thermochromic liquid crystal in the whole region. The
spatial distributions of film cooling effectiveness of cylindrical holes on the suction side of a
turbine vane and surface heat transfer coefficient ratio in whole region were obtained. The
results showed that the mixing effect and interaction intensity of film jets and mainstream
changed with the mainstream turbulence intensity, so the effects of blowing ratio on the film
cooling effectiveness and surface heat transfer coefficient ratio were different under different
mainstream turbulence intensities. In experimental conditions, when the mainstream turbu-

lence intensity was small, the film coverage and cooling effectiveness rapidly deteriorated
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with the increase of blowing ratio. However, the change of blowing ratio had relatively wea-

ker effect under large mainstream turbulence intensity, especially in the far downstream re-

gion. Under the same mainstream turbulence intensity conditions, the increase of blowing

ratio can enhance the surface heat transfer coefficient. However, the enhancement effect was

relatively small under large mainstream turbulence intensity. Under the same blowing ratio,

the surface heat transfer coefficient was relatively small when the turbulence intensity was high.
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film cooling; blowing ratio; mainstream turbulence intensity;

film cooling effectiveness; surface heat transfer coefficient
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