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Abstract

The flw field and secondary flaw n a high-pressure tuthinew ith and w ithout coolant mjection from rim seals

were studied mumerically The effects of coolant mjection with four different cooling air mass flw percentage at 1. 4% ,

2.5, 3.7%% and 4.F%0, respeclively was investigated The resulls suggest that the cooling air plays a wle in wrbine per

fomance and mam stcture of flow field It decreases b e efficiency The negative angle of ncidence ncreases as the rate

of the cooling air increases The negative angle of ncilence can cause flw separation
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Fig 2 Stator surface isentropicM ach num ber distributions at 5% span ( top left),

50% span ( top right) and 95% span ( bottan left)
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Fig 3 Rotor surface isentropicM ach num ber distributions at 5% span ( top left),
50% span ( top right) and 95% span ( bottamn left)
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Fig 4 Circam ferential relative flow angle distribution at stator inlet ( top left),
outlet ( top right) and rotor inlet ( bottan left)
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Fig 5 Relative efficiency to coolantm ass flow
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Fig 6 Contour of static pressure and lim iting stream line
at rotor pressure surface without coolant ( left), with
2 2% coolant (middle) and 4 5% coolant ( right)
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Fig 7 contour of static pressure and lin iting stream line
at rotor suction surface without coolant ( left), with
2 2% coolant (middle) and 4 5% coolant ( right)
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Fig 11 Circum ferentialaveraged relative tangential velocity distribution
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Fig 12 Contour of static pressure and stream line at rotor hub
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Fig 13 3-D stream line
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