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Abstract

This thesis is an experimental investigation of the heat transfer
performance of metal foam used in traditional heat sink under natural
convection. Experiment use different PPl and thickness of the copper
foam, sintering metal foam heat sink on copper base plate, and this
experiment to test heat sink three groups of samples, and explore the
fins in heat transfer-performance of horizontal and vertical angles.
Finally, we discuss the effect of heat radiation, and comparison with or
without black body paint on the heat transfer.

The first set of experiments fixed the fin thickness, observed the
heat transfer performance of metal foam with three different thickness
and PPI, 6+4 mm,50PPI sample has the highest heat transfer coefficient,
heat transfer coefficient for 6+4 mm,50PPIl sample is better than 10mm
flat plate by 6.6%, again 9+1 mm,50PPI sample is better than 10mm flat
plate by 3.5%.

The second set of experiments sample has groove in the base plate
surface, and sintering 1mm,50PPI copper foam in the groove, the

experimental parameters is to change the width of the groove gap.



Regardless of the horizontal and vertical angles, surface all metal foam
sample has the highest heat transfer coefficient.

The third set of experiments is sintering different thickness and PPI
metal foam on the same base plate, experimental results show that the
orientation is particularly significant on the heat transfer performance,
vertical display-vertical fin, and horizontal have higher heat transfer
coefficient, vertical display-horizontal fin has lower heat transfer

coefficient.
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F 2-1 & T B oAt
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1 20.3 40.1 59.9 79.8 y =1.0015x + 0.1994
2 20.4 40.2 60.0 79.8 y =1.0021x + 0.1109
3 20.4 40.2 60.0 79.9 y =1.0015x + 0.097
4 20.5 40.2 60.0 79.9 y =1.003x + 0.0135
S) 20.3 40.2 60.0 79.8 y =1.0016x + 0.1471
6 20.4 40.2 60.0 79.9 y =1.0015x + 0.0992
7 20.4 40.2 60.0 79.9 y = 1.0015x + 0.0992
8 20.3 40.2 60.0 79.8 y = 1.0015x + 0.1493
9 20.4 40.3 60.0 79.9 y = 1.002x +0.0489
10 20.4 40.3 60.1 79.9 y = 1.0015x + 0.0491
11 20.2 40.2 60.0 80.0 y =0.997x +0.351

12 20.3 40.3 60.1 80.0 y = 0.9985x + 0.2008
13 20.3 40.3 60.1 80.0 y = 0.9985x + 0.2008
14 20.3 40.2 60.1 80.0 y = 0.998x + 0.2508
15 20.2 40.2 60.0 80.0 y =0.997x + 0.351

16 20.2 40.2 60.1 80.0 y = 0.9965x + 0.3511
17 20.2 40.2 60.0 80.0 y =0.997x + 0.351

18 20.2 40.1 60.0 79.9 y = 0.998x + 0.3506
19 20.2 40.2 60.0 80.0 y =0.997x + 0.351

20 20.2 40.2 60.0 79.9 y = 0.9985x + 0.3006
21 20.5 40.3 60.0 79.9 y =1.0035x - 0.0524
22 20.5 40.3 60.1 79.9 y =1.003x - 0.0521

23 20.5 40.3 60.0 79.8 y =1.0051x - 0.1038
24 20.4 40.3 60.0 79.9 y =1.002x + 0.0489
25 20.4 40.2 60.0 79.8 y =1.003x + 0.0482
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————
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e N
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9 ! 8mm 3 & 4 * 0.01784 8 456.88
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el |
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13 § amm B < 4 * 0.01432 4 316.89

14 4mm,35PPI 35 0.01432 4 168.22
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2mm L 45
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Heat Transfer Coefﬁcient(W/mzK)
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Heat Transfer Coefficient (W/m2K)
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Heat Transfer Coefficient(W/mzK)
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