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In the present work, a numerical study has been made for three-dimensional incompressible turbulent flow of film cooling process
over flat plate, which model used to cool the blades in gas turbine engines. Three cases are considered (simple injection angle,
staggered simple injection angle, compound injection angle) from different declinations angle, and different blowing ratio, constant
density ratio (D.R=2), constant hole diameter (D=2mm) for cylindrical hole shape. For all cases the cooled flat plate surface are
constant temperature (T,,=1000K), all another walls are adiabatic. The inlet main stream (hot gases) conditions are (T=1500K,
T,=5%, ), the inlet cooling stream (air) conditions are (T=600K, T,=5%), the outlet conditions are (P,,=5bar, T,=5%, T,=1500K).
With the flow rate in terms of Reynolds number (10000 to 100000) and fully developed flow is applied at inlet section .The software
Gambit 2.2 code is used to draw and mesh the geometry studied. The standard k-¢ model was used to model the turbulence. Three—
dimensional developing flow and heat transfer model were solved by using FLUENT 6.3 code. Firstly, effects of different inclination
angle on film cooling effectiveness are investigated. It is found that the optimum inclination angle is 0=20°. Secondly, the effects of
different blowing ratio on film cooling effectiveness are investigated too. It is found that the optimum blowing ratio is 1.5. Third, the
effects of increasing Reynolds number from 10000 To 100000, was investigated. It is found the film cooling effectiveness decreasing,
with increasing Reynolds number. Staggered case is best design for all cases. The effects of some parameters on the flow and heat
transfer are investigated, like Nusselt number, effectiveness, temperature distributions. The results showed the staggered case are best.

The numerical results were compared with other previous experimental and theoretical results and get a good agreement.




