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Abstract

Project Code : MRG4880089
Project Title : Impingement Air Cooling from a Discrete Heat Source with Fins
Investigator : Asst.Prof.Dr. Surachai Sanitjai
Department of Mechanical Engineering, Faculty of Engineering,
King Mongkut's University of Technology Thonburi
E-mail Address : surachai.san@kmutt.ac.th
Project Period : 2 years

This research studies about flow and heat transfer characteristics of an air jet impinging
on a pin-fin heat sink under the constant heat flux thermal boundary condition. The air jet used
in this experiment is injected from the straight pipe nozzle of 60 mm diameter (d). Flow from the
jet exit is the fully developed flow. The effects of Reynolds number (Re), nozzle to plate
spacing (H), fin heights (h,,), fin diameter (d,,) and base area of the heat sink (A,,..) on heat
transfer coefficient (h,) and thermal resistance (R,) are investigated in the range of Reynolds
number from 15,000 to 45,000. The nozzle to plate spacing range (H/d) 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 mm2, 40 x40 mm2, and 80 x80 mm2. 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:
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