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Abstract

The thermal model of single power battery is very important for the construction of battery pack
and even the thermal management of battery. In this paper, the related battery thermal models at
home and abroad in recent years are reviewed, including lumped model, Newman model, hetero-
geneous model, equivalent circuit model and various spatial dimension models. The application
scenarios of the models and the advantages and disadvantages of each model are described, which
provides a reference for the further development of battery thermal model and the perfection of
battery thermal management system.
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Figure 1. Comparison of experimental and simulated data
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Figure 2. Temperature distribution of the battery module at
5.0 C discharge
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Figure 3. Heterogeneous model (ellipsoids are particles
with positive/negative electrodes, and the cube is filled with
electrolyte)
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Figure 4. Surface concentration of solid lithium on the surface of electrode
particles
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Figure 9. Comparison of calculated and measured temperatures: (a) charging; (b) discharging
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Figure 10. Comparison of the maximum surface temperature

measured by constant discharge battery experiments at different
rates with the simulation results

E 10. BBUARIERERMEIRINERSREEER
BEHELRILER

3.7. SHEER

K =4, BRI R —RAE 10 um, MR R/NEESE 2 pm BONE R, (HE 7 H 18,650
Rt R o AR HOE K, — T VLGV AT I B R e — MR I — e R R 5 21
RPGEO, BB R R EE, AT@ES AN ERIR . BN — N ZYEER, 5] N —4ERIR
RANIR, IR ] BE E ST Fh  = 4l R AR, RRRUAEL 4. 4R RS R, AHEL TR
BT 2 T Bt %5 8 i — NS A, A Bh T R ARE R . (EA R ZATET, ok Bk g
AR IR DL, AR A TR S T

Pesaran [1FA[14] [15]32 H T —ANEH 2 RS 2 V)38 257 b R R RE 22, B 2 RO 22 4R
B GINZ ARG TP, DU RS R B ROBE N 8B 1 RV P BEAH B AR A AR 1) o 24 ARk I ) R
FEBURFAIE K BE ROBE 4 BT, W BRAK 20 R AR ELAE F BOASEERY JLAeT ff A AN X300 B 2 A ) o I A B A
b Z RGP HE T — AN RGP R AAESE, (T X85 7 b RA M S AT AT . T
ZREZ AR, RN T oK B S E AR i e o h s . F SRR A B ) ) B Y
AT

N T DR T I B, 2012 4, Chacko Z5[16]3E T4 BRAARUESZEL 7 & & =4kt S sk
BT o SN T SRR (AR MR AN R R, 0] i B o R S B PR A A () 7 R 2R T 1 R A T
IHEAT T IREERE, BEARTON 25 RS SR BE ) G . EHRANRE L, FAEIEERATHR, MENT 4
FRIRT NG Y, B R ) R R AR Ak, L E b IR P AR A AL i A 1 M R T LR ) 2 4
224, X T B — A I IAVE B R GOR S B0 FL AT IS A AT AR

2020 4E, HHEHAE N[171207 18,650 FAA H it =4 ri ik 2% — AR AL, K i it p 58 45 F AN FICK 2 %
FRE R, I BT T RS, B S IR Y, A SR b A 11, SRR E A
WK 12 Fios.

DOI: 10.12677/aepe.2021.92009 79 CEWARSiic) b iy


https://doi.org/10.12677/aepe.2021.92009

fap Il %

45

40

35

iEF°C

2§

1 1 1 1 1 1 1 1

1
00 01 02 03 04 05 06 07 08 09 1.0

HEESOC

Figure 11. Comparison and verification of temperature rise at
different discharge rates
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