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This research studies about flow and heat transfer characteristics of an air jet impinging

ff-'_ on a pin-fin heat sink under the constant heat flux thermal boundary condition. The air jet used
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:'-:'_in this experiment is injected from the straight pipe nozzle of 60 mm diameter (d). Flow fr_qm the
-f-_--jt;;t exit is the fully developed flow. The effects of Reynolds number (Re), nozzle to Iplate
- spacing (H), fin heights(h,,), fin diameter (d,) and base area of the heat sink (A,,.,) on heat
_,:"':_transfer coefficient (hc') and ihermal resistance (R,,) are invesﬁgated in the range of Reynolds

“number from 15,000 to 45,000. The nozzle to plate spacihg fahge (H/) is 1 to 6. The -heights

‘of pin-fin are 10 mm and 20 mm. The diameters of pin-ﬁn are 1.13 mm and 1.38 mm. The

- bases areas of heat sink are 20 x20 mmz, 40 x40 mmz, and 80 x80-mm". Additionally, the
: effect of jet impingement configuration (fee jet and confined jet) on heat transfer are

: investigated. From the experimental results, it is found that the velocity of air jet in potential

core region is uniform and has low turbulence intensity. Within the potential core region, the
heat transfer coefficient increases with increasing of nozzle-to-plate spacing due to the turbulent

flow enhancement near the impinging wall. Outside the potential core region, heat transfer

. coefficient decreases but the thermal resistance increases. As Reynolds number increases, the

thermal resistance in every nozzle to plate spacing decreases. The thermal resistance reduces
by 22 percent when the height of the pin-fin increases form 10 mm to 20 mm and 10 percent
when the diameter of the pin-fin increases from 1.13 mm to 1.38 mm . When base area of pin-

fin heat sink in the range of this study increases, the thermal resistance decreases by 30-50

percent. The overall results from this experiment can be correlated as the following equations:

For free jet
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