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Abstract

The research on the thermal performance of cylindrical cells has been a hot topic in the academic
and industrial circles because of its mature manufacturing process, good product consistency but
poor cooling capacity. In this study, 18650 lithium-ion battery is selected as the object and an
electrochemical-thermal coupling model is established with the software of COMSOL Multiphysics,
validating by the experimental data. The thermal performance of the battery was simulated and
analyzed from different points of views. It is mainly considered that heat production, concluding
the discharge rate (discharge current) and the electrode thickness (battery capacity), and heat
dissipation, consisted of the ambient temperature, the medium and the flow pattern. The effects
on temperature and temperature difference are compared comprehensively and systematically.
Our results provide a theoretical basis for battery thermal management.
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Table 1. Thermo physical parameters of various parts of NCA lithium ion batteries

%= 1 BRI RS REIE NCA £ B FHBE IR

[ JI5i(PP/PE/PP) 1009 1978 0.334
IEHZ(NCA) 3400 700 5
N & STRNGE)) 2700 875 170
H1fi# )53 (LIPF6/EC + DMC + EMC) 1130 2055 0.6
R (F152) 1347 1437 1.04
GRS T A (H) 8900 385 398
Zefh(Nylon) 1700 1150 0.26
Hh AN SE(HR AISI-4340) 460 7800 445
Table 2. Model parameter
2. HEBY
24 1EM (Y Fih%
HF2F42r (um) 5 5
WP R AR B 0.51 0.55
AR AR 3 4 0.3 0.4 0.3
LR TAE TR (mol/m?®) 1100
BRI TR (molim?®) 31,080 51,830
5 R AL 2.98 0.35
P B 5 (pum) 70.28 25 65.44

Table 3. Basic parameters of three yuan lithium ion battery monomer
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Figure 1. Battery temperature at the end of 0.5C, 1C, 1.5C and 2C discharge
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Figure 2. Experimental data and simulation data
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Figure 3. Maximum temperature rise curve under different am-
bient temperatures
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Figure 4. Internal and external temperature rise curves under dif-
ferent surface convection coefficient
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Figure 5. Inside and outside temperature rise curve of different electrode
thickness
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Table 5. Relationship between electrode thickness and capacity change
=5 BREESAETUXE

B (um) IEAR JE B (um) 255 (Ah)
51.12 47.60 16
57.50 53.54 18
63.9 59.5 2.0
70.28 65.44 2.2
76.66 71.38 2.4
83.06 77.34 2.6

1 1.6 Ah 3403 2.6 Ah, Ji5 FL 25 SR SR 10 P 2536 T+ 43 )R 5.27°C . 6.08°C . 6.91°C. 7.81°C . 8.74°C . 9.76 C,
FEH0N0 0.2 Ah, FFHIET 25 0.81°C. 0.83°C. 0.9°C. 0.93°C. 1.02°C. HiiliyHMNEZE /5l
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