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Numerical Study of the Effect of Rotation on the Film Cooling Effectiveness
of aTurbine Blade with Square Pulsating Cooling Flow
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Mechanical Engineering Department Semnan University
(Received: 20/Jan/2019; Accepted: 12/Apr/2018)

ABSTRACT

In this paper, the effect of the turbine blade rotation on the temperature distribution and film cooling effectiveness
for a square pulsing cooling flow is numerically studied. The square pulsed cooling air flow is injected to the
turbine blade at three frequencies of 2, 50 and 500 Hz. Four rotation speeds of 0, 500, 800 and 1000 rpm, clockwise
and counter-clockwise, are considered. Geometry is modeled in Gambit and the numerical analysis is performed
by Fluent software. SST k- turbulence model is used to apply the turbulence effects. The obtained results show
that the rotation deviates the coolant flow from the centerline. changing the coolant flow to square pulsating,
centerline effectiveness changes with time in a cycle. The results showed that in general, the effectiveness at all
speeds on the pressure side were greater than the suction side. Moreover, with increasing frequency, the average
level of centerline effectiveness increases.
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