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Abstract: An experiment was carried out in the transonic wind tunnel to investigate the effect of leading
edge injection on the cooling characteristics downstream of multirow film cooling holes on the turbine vane suction

side. The film cooling effectiveness and heat transfer coefficient were obtained by the thermocouples. The inlet
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Reynolds number of the cascade ranged from 2.0X10° to 4.0X10° and the exit isentropic Mach number was 0.95,
the turbulence intensity upstream of the cascade was less than 5%. Six rows of counter—inclined cylindrical holes
were provided on the leading edge and the mass flow ratios ranged from 2.00% to 3.71%. Four rows of cylindrical
holes were arranged on the suction side and the mass flow ratios ranged from 2.02% to 3.74%. The experimental
results show that without the leading edge injection, the film cooling effectiveness on the suction side first increas-
es then decreases with the mass flow ratio increasing, however, the effect of mass flow ratio on the film cooling ef-
fectiveness is not pronounced in the presence of leading edge injection. The increased mass flow ratio leads to en-
hanced heat transfer coefficient on the suction side for all cases. Compared with the cases without leading edge in-
jection, the leading edge injection significantly improves the film cooling effectiveness and slightly reduces the
heat transfer coefficient in the area near the hole rows on the suction side. In the rear half of suction side, the
leading edge injection markedly enhances the heat transfer coefficient, whereas has little effect on the film cool-
ing effectiveness. In summary, the leading edge injection improves the cooling performance in the vicinity of hole
rows on the suction side, however, worsens the cooling performance in the rear half of the suction side.
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Fig.2 Locations of film holes on the suction side

{EL A Ul A9 2, 7 S50 v i A B R
0.95, I 23 Y ] e 4 1k 0 20025 0 LA 25 18 H AR 35 2]
W] S Y P IR DR A T A T D0 B9 58 6 v R
e 183 DA S BOR 2538 47 o 53 AR AU AR O — 1A
I TR I BE A A e B IR MR A ToU AR, 4n 1] 3
71N, WA S 56 B BA T 22 2 TOUAR R JER A B LA AT L
Tl it A 07 B 58 A 5E o AR S rh Sl B X i AR
AR 52 0 7T LA 20 AN, DRI g A S AR
G — BE AR AL ) 499 1 125 7 XL Pt R 20 T i e
AR R

T 25 1) AR AL Ry % i 285 22, SR T 3 b 485 44 174
FIAY 2 108 58 S 100 I P B0 I ARORT I T AR 20T 5 4
Hay, x i FLAT )Tt FL B8 A7, A 2 0 S BE I
Ti3E SRR o A AL BLAR 2 1.0mm , HL I ) {5
310 900, W T L HE U UR A B B A G
i, H AP 4R TR S BN R 1R



Fa2E H3W

Tl 2 S5 U 0 i A S I W ) TG 22 OB L SRR B9 R TR 623

Fig. 3 Schematic diagram of vane installation structure
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Fig. 4 Configurations of film cooling holes

Table 1 Parameters of the film cooling holes
Location Diameter/mm Inclined angle a/(°)
S, 1.15 48
S, 1.15 43
S, 1.15 43
S 1.00 45
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