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ABSTRACT

The purpose of this study is to investigate the 3-D flow structure of a film-cooled flat plate with
two-staggered rows of compound configuration film-cooling holes using CFD method. The effect of
compound configurations to surface film-cooling effectiveness distribution has been studied for CYSA
and FDSA cooling holes for three different spanwise angles and four blowing ratios.A multi-blocks
structured grid system was constructed to simulate the complicated 3-D flow field induced by the
interaction between coolants and mainstream flow. A finite-volume solver, FLUENT 6.2.18, was used to
solve the Navier-Stokes equations. The x-¢ turbulence model was used for turbulence closure. The
results reveal that: (1) the area-averaged film cooling effectiveness will increase and reach to peak value
at blowing ratio 1.5 when cooling holes are changed from CYSA to FDSA. (2) The area-averaged
film-cooling effectiveness will also increase with the increase of spanwise angles. FDSA holes with 15°
spanwise angle show highest value. In general, FDSA holes show 14% higher area-averaged film-cooling
effectiveness than CYSA.

Keywords: film-cooling effectiveness, compound configuration hole, cylindrical simple angle (CYSA),
forward diffused simple angle (FDSA), blowing ratio
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