5529 % 45 6 1] M= HFH Vol.29 No. 6
2014 4 6 A Journal of Aerospace Power Jun. 2014

X EHE:1000-8055(2014)06-1279-08 doi: 10. 13224/j. cnki. jasp. 2014. 06. 004

FRmnEMNRESEMHEFSIES
4 M 22 i BY SR 1%

FAxEH, MNFRY, KEILY, £EA®, HEa'
(1. " EpIE TIEE AR P EUE s DS, W #RiM 412002;
2. VEAL T K2: s SaETR2EEE . V% 710072)

i B ORI T AW A RS 4 3 T AL AN 1 HOR RIS T T Ui U i HE - 1) i W ) T
T AL HE SRR A E AR i S B, 25 SRR AR SC 80 T oL O, R T 0. 59 Y HE R & 6. 85 %, AT
DATE SN 38 A9 I e DX 3 A1 A< 00 1) B Y 7 A S o) 2 = TR, DALY o e M A e A R L R T T A O O
FER R T AN 75 20O T80 25 5 6 AN T 08 U X8R, = 7 i 90 B 1 8 v T A S A 2R 5 i
REEARR 5 = VAL it AL B8 180 18 0K, 3945 T T8 AR YR G I e R R TR A X I A A R RV R R AR T i
ATV T 40 AR A 1 5 80 B T A T A B A 8 R 2 0 T Y DX e A 3R AR B L A i X R
SE 3 5 DS 5 oI DX R 2 T U 55 5 T U DX I ) s i 3

Xk # O AR WS R FRIEE; RIS REEHRRK

HESES: V231.3 NHARERG: A

Experiment on effects of mainstream turbulence intensity

on film cooling-characteristics of turbine /vane
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Abstract: The effect rules of mainstream turbulence intensity on film cooling character-
istics of cylindrical holes on the suction side of turbine vane were studied using the transient
heat transfer measurement technique with narrow-band thermochromic liquid crystal in the
whole region. The results show that the mainstream turbulence intensity increase from
0.59% to 6.85% in experimental conditions can make [ilm sticking the wall and expand the
lateral coverage area in the upstream region to improve the film coverage performance. But
when the mainstream turbulence intensity is very large, the film cooling performance will
rapidly deteriorate. In the downstream region of film injection, film cooling efficiency de-
creases gradually with the mainstream turbulence intensity increasing. Heat transfer on the
smooth vane surface without film cooling can be enhanced by increasing the mainstream tur-
bulence intensity. Under the conditions with film cooling, the effects of the heat transfer en-

hancement of vane surface caused by the film injection have distinctive regional
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characteristics with the mainstream turbulence intensity increasing. The heat transfer coeffi-

cient ratio firstly increases and then decreases in the upstream region, gradually decreases in

the midstream region, and slightly increases in the downstream region.
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film cooling; turbine vane; mainstream turbulence intensity;

cooling effectiveness; heat transfer coefficient
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Fig. 5 Contours of film cooling effectiveness distribution
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