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System design of high current liquid—solid cooling charging module
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Abstract: Based on the working process of the liquid cooling charging module, the heating principle of the charging module was
analyzed. The key components of the liquid cooling charging pile, such as the circulation pump, the pipeline, the radiator and
the cold plate were designed through the theoretical calculation system. The structural temperature field of the cooling cold plate
was analyzed by simulation, and the structural optimization design of the cold plate of the liquid cooling charging module was
carried out. Combined with the application scenarios and condition constraints of the charging pile, the cooling medium of 56%
ethylene glycol aqueous solution was selected as the liquid phase, and 3% graphene powder was added as the solid phase. The
results show that compared with the existing liquid cooling modules in the market, the heat dissipation efficiency of the optimized
liquid cooling module increases by about 20% . Research on the liquid-solid two-phase flow heat dissipation system of the char-
ging equipment, and using the cooling medium circulation and heat dissipation device to heat the charging equipment are
conducive to improving the reliability and service life of the equipment.
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Fig.1 Working principle diagram of liquid cooling system
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Tab.1 Physical parameters of common cooling medium
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Tab.2 Parameters and heat consumption of Huawei 30 kW charging module

AR ¥/m  F/m B/m REA/N OBE BER/M R ARV
PFC e 3 (AL e RR) 0.070 0.036 0.025 0.007 820 3 0.023 460 1.220 141
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Tab.3 Physical parameters of 56 % ethylene glycol aqueous solution

BE/(C) HE/ (kg'm ™) SR/ (MPars)  GEEHBHE/ (mm’-s™') R/ (K- (kg K) ']

-35 1118 133.50 119.41 2.550
-20 1116 54.70 49.01 2.694
0 1102 16.40 14.88 2.847
20 1 089 6.99 6.42 2.999
35 1079 4.46 4.13 3.113
55 1 066 2.53 2.37 3.265
70 1055 1.78 1.69 3.379
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Fig.3 Cold plate runner layout scheme
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Tab.4 Cold plate dimension parameter mm
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Fig.5 Surface temperature diagram of front and rear heating elements of liquid cooling module
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Tab.5 Parameters of increase liquid cooling module
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Fig.6 liquid cooling module of Increase 30 kW
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Fig.7 Surface temperature cloud diagram of Increase 30 kW liquid cooling module
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Fig.8 Overall layout of liquid cooled charger
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Tab.6 Simulation input parameters of liquid cooling system
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2 WV FIECHR 56% i 2, —BEK T
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5 MBI/ C 27.7
6 EHHEA/mm 6
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4.3 (FES

YR T ML TR B, R YR LIRS BT E oSBT RS FE AL TR i, SRR S A
Bz BRI TR AL , Z2 BR3P /NI T, £ BR R FE FL B VB I BIER AE T
o PG EZERIE 9.10 Fimn,

(a) WAL TEIRHEAR (b) HeXUER

B9 BBHRARGHEER
Fig.9 Simulation model of liquid cooling system
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(a) WS TEEREAR (b) HeXUER

B 10 BRBRRGBRENSHZE
Fig. 10 Cloud diagram of temperature distribution of liquid cooling system
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Fig. 11 Increase liquid cooling system
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