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Figure 1 Liquid-cooled structure for battery pack
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Table 1 Technical specifications of the battery

S FAK
FRFR 25 R/ Ah 280
JUAT R 5F/mm 173(L)/71(W)/207(H)
FrFR L R/ V 3.2
HLAE R/ (KW - h) 0.9
B R T ARG /v 2.5~3.6
o o 76 TR LA 3 0.5C
& " TAERE/C 15~40
. N -20~60( i)
H 3t T AR R/ C 0~60( %)
FH Ml 3% 2 5 = 1P48S
H AL B H/ (kW - h) 43

Tl ¥ R AR FE L Y R B )T R T R
CASE2 X FRUEIE Ji 18, I M 1 UG8 A4 e ok 454, 2l
AL GG T U PR R 22 SR [R) R CASE3
VML B H AT TRl R AR P N A A S
¥, BA TSRS B {H, CASE4 XFFRZE M iiE 25
B R FREE R IF AT 45 DL R G U 46 AR R AT BT AR
PE . DURR I 25 A 24 O fif RE W0 R G0 B A M RAR
RIYER G, 73 ) RRAL G SL A B SRl e R T A%
TR R R R e R W T 2 Y 5 R A N 3R 2 BT
K2 AMRELHUSHERR

Table 2 Four flow channel types and characteristics
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Figure 2 Different flow channel structures of liquid cooling plate
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Figure 3 Comparison of simulated and experimental

average battery temperatures at 0. 5C discharge rate
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Table 3 Physical properties of liquid cooling materials
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Figure 4 Meshing of liquid cooling plate
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Figure 5 Grid-independent verification
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Figure 6 Temperature of battery pack with different

liquid cooling plates
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Figure 7 Temperature distribution on the surfaces of liquid cooling plates with different structures
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Figure 9 Pressure drop of different liquid cooling plate flow channels
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Figure 10 Effect of inlet flow rate on temperature

and pressure drop of battery pack
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Figure 11 Temperature distribution of battery pack at different flow rate
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Figure 16 Temperature distribution of the battery

pack after cooling
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Figure 17 Variation of the maximum temperature of

the battery pack
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Energy Storage Cabinets
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Abstract: Aimed at the problems of uneven flow distribution, excessive flow resistance, difficulty in balancing heat
dissipation and pressure drop in the bottom liquid cooling plate for energy storage battery packs, as well as heat ac-
cumulation under high-temperature operating conditions. A novel liquid cooling plate with symmetric diamond-mesh
channels was innovatively designed, and a pre-cooling strategy was proposed for intermittent discharge under high-
temperature environments. The flow and heat transfer performances of the novel liquid cooling plate were compared
with those of the parallel-channel liquid cooling plate, symmetric serpentine-channel liquid cooling plate and com-
mercial liquid cooling plate. The results showed that under the same boundary conditions, the lowest battery pack
temperature was obtained by using the symmetric diamond-mesh channel liquid cooling plate, and the system pres-
sure drop was reduced by 24.40% , 44.41% and 63.93% respectively compared with the other three structures.
The influences of coolant inlet flow rate, inlet temperature and channel height on cooling performance and system
power consumption were further analyzed. On the basis of the balance between heat dissipation effect and pressure
drop, the optimal inlet flow rate of 7. 5 L./min and the channel height of 4 mm were determined. In the 40 °C high-
temperature environment, the maximum temperature of the battery pack was kept within the suitable working range
under different coolant inlet temperatures. When the coolant inlet temperature was increased by 10 °C, the maxi-
mum temperature of the battery pack was increased by 7.5 “C. Under the intermittent discharge condition in high-
temperature environment, the maximum temperature of the battery pack was controlled at 39.97 “C throughout the
whole process with the pre-cooling strategy applied, which met the requirements for safe operation.

Keywords: liquid cooling plate; structural design; battery for energy storage; thermal management; heat dissipa-

tion



