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Effect of the vanation of base thickness on the heat release
performance of the heat sink
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Abstract In this study, to maximize the heat release from the heat generating environment, such as a high-capacity
inverter, the heat release performance of the extruded-type heat sinks with the variation of the base thickness were
investigated using the experimental and numerical methods. The base thickness was varied from 5 to 14 mm. The
heat release was characterized by the amount of heat released through the heat sink, the surface temperature of heat
sink base between the heat sources, and temperature of heat sources. The surface temperatures between heat sources
and the amounts of heat release were improved more as the base thickness was decreased. In contrast, the
temperatures of the heat sources decreased with increasing base thickness. Based on the case study of these heat sinks,
it is believed that a heat sink with a 9.5mm-thick base was optimized for the heat release.
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[Fig. 1] A Photo of the heat sink used to study on the
effect of the thickness change of the base plate
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[Table 1] Specifications of the heat sinks used in this

study
Name of heat sink El| E2[ EB
Number of fins 16
Length [mn] 240
Heat sink Width [mn] 210
Thickness of top plate 5 95 4
[mm]
Spacing [mn] 13
Fins Thickness [mn] 3
Height [mm] 50
Heat transfer areas [m’] 0.450
Fins & Top plate Aluminum 6061
Materials
Bottom plate Acrylic plastic
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[Fig. 2] Photos of fans(left) and the block heater(right)
used in this study
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[Fig. 31 A performance curve of the fan
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[Fig. 41 A photo of the experimental setup
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< Unit : mm > %

- Upper side(left) and lower side(right) of the base plate
of the heat sink

[Fig. 5] Top view of the locations of thermocouples
and heaters installed on the heat sink
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[Table 2] Experimental results of the three heat sinks

Thickness of base plate [mml] 5 95 14

Inlet temperature [C] 2004 | 2004 20.05

(betwi:eirfﬂlje't [a(r:u]i exit) 149 1138 1114

Mass flow rate [kg/s] 0.08%6

Heat release [%] 86.1 84 835

Location 1[7] 65.80 66.18 69.36

2 [Tl 83.61 68.01 62.9
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[Table 4] Simulation results of the three heat sinks

Thickness of base plate [mm)] 5 95 14
Temperature of heater [TC] 82.05 7824 76.13
Temperature of location 2 [C] 81.36 76.72 7369

Difference between location 2 and
heater [C]
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