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Numnerical \Investigation-of Influence of Rib Or ientation
on D ischarge Coeff icients
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Abstract: N umerical simulation was conducted to investigate the flow field of internal

oooling passagesw ith both rib-roughened w alls and film hole suctions and discharge coefficients

of fim holes, with rib angles 45°, 60°, 90°, 120°repectively. A finite volume method w ith

unstructured meshes was used to ®lve the three dmensional moompressible N avier-Stokes

equations T he realizable k-€ turbulencemodel w as used and standard w all function w as used for
near wall treatment The ocoupling of velocity and pressure w as performed using the SM PLE
algorithm. The numerical reaults show that the flow field of internal passagesw ith both rib-

roughened w allsand film hole suctionsw as complex, ssoondary flow produced by ribs changed the

angles of the flow near the hole inlet and the hole axis, thus affected discharge ooefficients

D ischarge coefficients increasew ith the increase of rib angles T he calculated discharge coefficients

are in good agreement w ith the expermental data

Key words aerogace propulsion system; rib; film hole internal cooling;
numerical smulation; discharge wefficients turbine blade
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Fig 1 Structureof Internal passagew ith ribsand film holes
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Fig 2 Flow visualization by tracking particle trajectory nearw allw ith various rib orientation
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Fig 3 V elocity vector of the plane vertical to mainstream
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