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Thermal Performance Test of Liquid Cooling Type Cold Plates
for Robot Cooling

Sarng Woo Karng, Suk Won Lee, Kyudae Hwang, Seo Young Kim
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Abstract

In this study, we compare thermal performance between four different types of cold plates for
humanoid robot cooling. Two commercially available cold plates made of copper have different
dimensions and internal flow paths: One has 20x20 mm?’ base area with micro-channels and the other
has 62.5x62.5 mm’ base area with 85 round pin-fins. And two different types of cold plates of 20x20
mm?® base area with 7 mm high are made of PC (polycarbonate), which aims to reduce the weight of
cooling system. All cold plates are mounted on a 20x20 mm?’ copper block with two cartridge heaters
of 30 W/cm’. The overall heat transfer coefficient and thermal resistances for the liquid-cooled cold
plates are obtained. The copper cold plate with micro-channels showed the best performance.
Polycarbonate cold plates display fairly good thermal performance with more reduced system weight.
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Fig. 1 Schematic of experimental apparatus
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Fig. 2 Four types of cold plates
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Table 1 Conduction and spreading resistance

conduction | spreading | conduction
Case resistance | resistance | + spreading
[K/W] [K/W] [K/W]
Mikros 0.0033 - 0.0033
3R 0.022 0.072 0.094
PC with Cu
base 0.0065 - 0.0065
PC without ) ) )
base
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Fig. 4 Thermal resistances(—, with open symbols) and overall heat transfer coefficients(--
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