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Num erical smulation of effects of film-cooling on
interaction between shock wave and boundary layer
HOU Wertag QIO W eryang LUO Hua-ling

( School of Pow er and Energy Northw estem PolytechnicalUniv, X1 an 710072 China)

Abstract In order to understand the inflience of the film cooling to transonic plane cascade flow field the mteraction
betv een shock wave and boundary layer and the effect of the film cooling have been analyzed The results indicate that the
antipressure gradient fom ed by the shock wave results in the boundary layer separation A fier the film cooling is adopted the
separation is partly restramed The detail of the flow field shows that there fom to separate vortexes W hen the cooling con=
dition has no change as the hole spacing decrease the boundary layer separation is restraned more clearly and the them ody-
nam ic loss coefficient decrease gradually W hen the ratio of the hole diam eter to the hole=spacing is Q@ 67. the loss coefficient

decrease about 13% relative to the condition w ithout filn-cooling The mass flow rate of the film cooling has mportant effect

on the flw field of the nteraction beween the cooling and the main flow.
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Film-cooling Shock wave Boundary layer Interaction Numerical sinulation
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Fig 1 Linear HPT cascade

Fig 2 Camputational damain
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!Position of the shock wave

Fig 5 Canparison of the surface stream line of
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the suction side with and w ithout film -cooling
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Fig 6 Contour of tanperature on
velocity iso-plane(v= 50 m /s)
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Table 1 Canpare of the loss coefficient
in different hole-spacing
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Fig 7 Camparison of the surface stream line of

the suction side in different hole-spacing
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Position of the cooling

(a) Sketch of the sections
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(b) Contour of the vorticity

Fig 8 Contour of the vorticity in Streanw ise
direction ( fran left to right)
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Fig 9 IsentropicM ach number of the blade surface
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Table 2 Cambparison of the loss coefficient

in different cooling mass flow
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Fig 10 Camparison of the surface stream line of the

suction side in different cooling mass flow rate
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