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Enhancement of Heat Transfer in Internal Passage
using Pin-Fin with Jet Hole and Complex Pin-Fin-Dimple Array
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Abstract : A Pin-fin array is widely used to enhance the heat transfer in the internal cooling passage. The heat transfer
distribution around the pin-fin is varied by the horseshoe vortex and flow separation. The difference of heat transfer
coefficient induces the large thermal stress, which is one of the major reasons to break of hot components. So, it is
required to enhance the heat transfer on the back side of pin-fin to solve the thermal stress problem. This study suggests
the pin-fin with inclined jet hole and complex pin-fin/dimple array to enhance the heat transfer on the back side of
pin-fin. The heat transfer coefficient is predicted by the numerical analysis, which is performed by CFX 14.0. The
numerical results are obtained at Reynolds number, 10,000. The results show that the heat transfer on the back side of
pin-fin is increased in both cases. Beside, the wake, which comes from dimple and jet, helps to develop the horseshoe
vortex and increase the heat transfer on the next row pin-fin.
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(a) Pin-fin with inclined jet hole
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(b) Pin-fin with dimple

Fig. 1 Complex pin-fin array

Fig. 2 Grid system for numerical analysis
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Fig. 3 Heat transfer coefficient distribution on duct wall with pin-fin
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Fig. 5 Heat transfer coefficient distribution on duct wall with pin-fin and dimple array
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