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Optimization Design and Experimental Study on Heat Pipe
Cold Plate for Electronic Equipment
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ABSTRACT: The paper aims to solve the heat dissipation problem of electronic equipment chip with high heat flux density. A
thermal resistance network of the conduction cooling for the mother board was built, and a heat pipe cold plate with low thermal
resistance was designed and manufactured, then normal and high temperature tests of the two types of heat pipe cold plate for
module and equipment were carried out under different heat fluxes. The normal temperature tests showed that the temperatures
of the CPU and GPU were reduced by 14.3 ‘C and 5.4 C respectively during the module tests, and which were dropped by
7.2 'C and 6.1 ‘C respectively during the equipment tests. The high temperature tests showed that the temperature of the CPU
and GPU were reduced by 10.2 ‘C and 4.2 ‘C respectively during the module tests, and which were dropped by 9.1 C and
7.5 C respectively during the equipment tests. The heat pipe cold plate can improve the environmental adaptability and reli-
ability of the equipment. This structure design method can be applied to electronic equipment cooling.
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Fig.1  Structure of computer and the original cold plate
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Fig.2 Motherboard module conduction cooled thermal resistance network
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Fig.3 Structure and assembly drawing of new cold plate
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Fig.4 Temperature response of normal temperature test:
a) single chip; b) whole machine chip
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Tab.1 Motherboard chip steady temperature in normal

temperature test C
il FAR L
30 W 65 W 30 W 65 W
CPU 57.5 91.3 48.6 75.4
GPU 49.2 82.5 40.4 64.3
CPU+ 50.1 77.0 441 68.2
GPU+ 48.0 77.1 40.2 58.2
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Fig.5 Temperature response of high temperature test: a)
single chip; b) whole machine chip
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Motherboard chip steady temperature in high
temperature test C

Tab.2

FLAR AL
30 W 65 W 30 W 65 W
CPU 79.3 100.5 82.6 105.1
GPU 71.4 96.2 73.4 98.5
CPU+ 72.1 90.3 73.2 96.0
GPU+ 71.0 92.0 71.1 91.0
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