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Abstract: In this study we investigated the effects of symmetrically arranged heat sources on the heat release
performances of extruded-type heat sinks through experiments and thermal fluid simulations. Also, based on
the results we suggested a high-efficiency and cost-effective heat sink for a solar inverter cooling system. In
this parametric study, the temperatures between heaters on the base plate and the heat release rates were
investigated with respect to the arrangements of heat sources and amounts of heat input. Based on the results
we believe that the use of both sides of the heat sink is the preferred method for releasing the heat from the
heat source to the ambient environment rather than the use of a single side of the heat sink. Also from the
results, it is believed that the symmetric arrangement of the heat sources is recommended to achieve a higher
rate of heat transfer. From the results of the thermal fluid simulation, it was possible to confirm the
qualitative agreement with the experimental results. Finally, quantitative comparison with respect to mass flow
rates, heat inputs, and arrangements of the heat source was also performed.
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of experimental setup
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Table 1 Specifications of heat sinks for experiment

Dimensions of Heat
Sinks(Unit:mm)
Name of Heat Sink E-47 E-76 | E-26(x4)

Width(W) 402 402 202
Length(L) 325 325 325
Height(H) 100 100 50

No. of Heat Sink Used 1 1 4
No. of Fins 47 76 26
Length of Fin 55.0 55.0 42.5
Thickness of Fin 2.0 1.5 2.0
Fin Spacing 8.7 54 8.0
Upper Base Thickness 18.5 12.0 7.5
Lower Base Thickness 26.5 33.0 7.5
Heat Transfer Area (m?) 1.825 2.903 3.094
Efflzcrggeofcg"lffv‘vse(‘ﬁ?)“al 0.017 | 0016 | 0.026

HE-

Fig. 2 Photos of the three heat sinks investigated in
this experiments 0.44 kg/s
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Fig. 3 Schematics of a heat release through the heat
sink and several cases of heat source
arrangement
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Table 2 Specification of a heat sink for simulation

Dimension of Heat Sink Used for Simulation (Unit:mm)

Width(W) 400 Thickness of Fin 1.5
Length(L) 325 Fin Spacing 53
Height(H) 100 | Upper Base Thickness | 15.0

No. of Heat Sink]
Used

No. of Fins 74 |Heat Transfer Area(m?®)| 3.507

1 Lower Base Thickness| 15.0

- [Effective Cross-sectionall
Length of Fin | 70.0 Area of Flow(m?) 0.019

80

74.49
E-47 (single-sided) - (a)
L E-76 (single-sided) 62.77
[8) E-26(x4) (both-sided) 59.98
< o
° 60
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8 I 43.80
2, .
=
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o 40
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20
1710 W 3420 W
Heat Input (Watt)
100
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(b) D E-76 (single-sided)
N | SE-26(x4) (both-sided)
—~ 80.36
é 80 78.40
2
< 70.50
o
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§ 60
jun)
40
1710 W 3420 W
Heat Input (Watt)

Fig. 4 Measured base temperatures and heat release
rates of the single- and both-side used heat
sinks with two heat inputs
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Fig. 5 Measured base temperatures and heat release
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Fig. 7 Simulation results of base and maximum
temperatures of the single- and both-side
used heat sinks with air flowrates (3900W
heat input)
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Fig. 8 Simulation results of base and maximum
temperatures of the heat sinks with
asymmetrically- and symmetrically-arranged
heat sources with air flowrates (3,250W
heat input)
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