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A Computational Study for the Discharge Coefficient
of a Film-Cooling Hole

Jae-Hyung Kim*, Heuy-Dong Kim™ and Kyung-Am Park***
ABSTRACT

Computational study using the 2-dimensional, compressible, Navier-Stokes equations is performed
to predict the discharge coefficient of air flow through a film-cooling hole. In order to investigate t
he effect of internal/external flows on discharge coefficient, the present computational results which
are obtained for three flow cases, only external flow, only internal flow, and no flow, are compare
d with experimental ones. It is found that the computational results predict the discharge coefficient
of the film-cooling hole in a reasonable accuracy and the external crossflow reduces the discharge c
oefficient, while the internal crossflow increases the discharge coefficient in a range of momentum fl
ux ratio I,_ 4, > 1 due to the total pressure loss and boundary layer effect.
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Condition Value
Internal Pressure py, bar <2
Internal temperature Ty, K 290
Pressure ratio pi./ pp 1.0,~225
Temperature ratio T,. / T, 1
Internal Mach number M, 0.0,~04
External Mach number M, 0.0,~12
Internal turbulence intensity Tu., % 1.0
External turbulence intensity Tu,, % <15
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