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Effect of showerhead injection of leading edge on cooling
characteristics for turbine vane pressure side
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Abstract: In order to evaluate the effect of showerhead injection of leading edge on the
cooling characteristics of turbine vane pressure side with multirow film holes, an experiment
was carried out in a high subsonic wind tunnel to obtain the film cooling effectiveness and
heat transfer coefficient on the vane surface with/without showerhead injection of leading
edge. The inlet Reynolds number of the cascade (based on the true chord length of the vane)
varied from 2. 0X10° to 4. 0 X10°, the exit isentropic Mach number was 0. 95. Six rows of
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cylinder holes were arranged on the leading edge and the range of mass flow ratio was
2.46% —4.57% , the pressure side was assigned with 6 rows of cylinder holes and the mass
flow ratio varied from 2.00% to 3.71%. The experimental results showed that without
showerhead injection of leading edge, the film cooling effectiveness on the front half of the
pressure side was less affected by mass flow ratio, however, that on the rear half increased
with the increase of mass flow ratio. The showerhead injection of leading edge raised the film
cooling effectiveness of pressure side with multi-row holes by 20% ~70% , and made the dis-
tribution of film cooling effectiveness more uniform along the flow direction. No matter
whether the showerhead injection of leading edge existed, the heat transfer coefficient ratio
on the pressure side increased with the mass flow ratio increasing. Viewed from streamwise,
the showerhead injection of leading edge increased the heat transfer coefficient ratio in the re-
gion of leading and trailing edges on the pressure side, however, exerted a little effect in the

middle region of pressure side.

Key words: cooling characteristic; showerhead injection; pressure side;

film cooling effectiveness; heat transfer coefficient ratio;
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Table 1 Parameters of the film cooling holes
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P2 1.0 30
P3 1.0 35
P4 0.9 30
P5 0.9 30
P6 0.9 30
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Fig. 7 Effect of showerhead injection of leading edge on

film cooling effectiveness for pressure side
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