Flowfield Measurements in a Single Row PENNSTATE
of Low Aspect Ratio Pin-Fins
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GAS TURBINE NEEDS HORSESHOE VORTEX HEAT TRANSFER
Pin-fins are used to remove excess heat from The horseshoe vortex decreases in size with Leading edge heat transfer enhancement
the trailing edge of turbine airfoils. While much increasing Reynolds number decreases with increasing Reynolds number
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research has focused on heat transfer, little work
has focused on flowfield measurements which can

provide Insight into further optimization of pin-fin §

array geometries. /}-c»----m»l
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Karman vortices contribute most to endwall heat
NEAR-WAKE FLOW transfer in a single row of pin-fins
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Near-wake region is shortened as Reynolds Transverse turbulent fluctuations correlate well
number increases with endwall heat transfer indicating that the
B | )y, Karman vortices are key to energy transport in the
1 N = wake. Core fluid is entrained in the Karman
%"‘Z —Lpv —1iov vortices and transported to the wall as these
\ L FIoY Re,=3.0e3 - Floy rem20e3  VOItiCeS break down.
A single row of pin-fins having height-to-diameter L s The horseshoe vortex contributes to heat transfer
ratio of 1 and span-to-diameter ratio of 2.5 was tested WSEC Sme AR augmentation adjacent to the pin-fin.
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