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Effect of Unsteady Wake Width on the Film-cooling Effectiveness for a Gas Turbine Blade
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ABSTRACT: The unsteady flowfield of the turbine blade
film cooling was investigated numerically under different
width of the unsteady wake, and the influence of the unsteady
wake width on the blade film cooling effectiveness was
discussed. Results show that the zone with low velocity
forming by the unsteady wake decreases the depression of the
cooling ejection, and much more coolant flow enters and
mixes with the main flow, resulting in the reduction of film
cooling effectiveness. The level of the reduction of film
cooling effectiveness is higher with the increase of the
unsteady wake width. The influence of the unsteady wake on
the cooling effectiveness is larger on the pressure surface than
that on the suction surface. The magnitude of the cooling
effectiveness after the first cooling hole on the pressure
surface can decrease about 15 percent of the original value,
and the change of the cooling effectiveness is not obvious on
the suction surface.
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Fig. 1 Structure of the computational model
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Fig. 2 Structure of the computational grid
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Fig. 3 Variation of the static temperature with
time at the monitoring point
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Fig. 4 Distribution of the static pressure on the blade
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Fig. 5 Distribution of the cooling effectiveness on the
pressure surface at the wake width of R2
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Fig. 6 Distribution of the time-averaged cooling
effectiveness on the blade under different wake width
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Fig. 7 Extremeness Distribution of the cooling
effectiveness under different wake width
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Fig. 8 Distribution of the cooling effectiveness on the

suction surface at the wake width of R4
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Fig. 9 Streamline distribution near the cooling hole of
the pressure surface at the wake width of R4
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