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Numerical investigation on improvement of film cooling
effectiveness with small coolant jets
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Abstract: To investigate the influence of-small coolant jets on film cooling effectiveness,
the distributions\of the flow, fields and eooling effectiveness with the small jets at different
outlet placement under several blowing ratios were numerically studied. And the distribu-
tions were compared with the distributions of the baseline holes to reveal the good effects of
the small coolant jets on the film cooling performance. The results show that, the new inter
action between the weaker counter-rotating vortex pairs(CRV P) generated by the small jets
and the CRVP generated by the main coolant jet weakens the mixing strength of the coolant
jets with the hot cross flow, so the film effectiveness is higher with better coverage on the
hot side under several blowing ratios. And the spanwise cooling effectiveness is improved
significantly when the distance between the two small coolant jets is longer and the blowing

ratio is higher.
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Fig 2 Schematic of the small coolant jets
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Fig 1 Physical model for computation
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