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Effect of Mainstream Turbulence Intensity
on Film Cooling of Combustor
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ABSTRACT

Experimental study has been conducted to investigate effect of mainstream turbulence intensity
on film cooling performance of staggered rows of rectangular holes in combustor. Temperature
fields and adiabatic film cooling effectiveness under 10% mainstream turbulence intensity are
measured. The results of temperature fields show that overall values are decreased and thicker
film of coolant is formed downstream of rows of holes for high mainstream turbulence intensity.
The results of film cooling effectiveness show that the values around the holes are smaller than
the case of the low mainstream turbulence intensity, however, the difference of film cooing

performance is decreased for the further downstream.
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Fig. 2 Contour plot of dimensionless temperature field downstream of two rows for T..=10%
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Fig. 3 Contour plot of dimensionless temperature field downstream of two rows for T..=0.5%
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Fig. 5 Contour plots of film cooling effectiveness
of two rows of holes for high and low
turbulenct intensities.
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Fig. 6 Film cooling effectiveness distributions
for various number of row(s) at M=1.0
and Tu = 10%.
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