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Study on Thermal Characteristics and Liquid Cooling of Lithium-ion Battery
LuFei Zeng Yikai
(' School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  The thermal characteristics of a prismatic hard case cell were studied by discharging temperature rise experiment.
Then, a mini-channel liquid cooling plate with a serpentine flow channel was designed. Combined with the heat generation
characteristics of the battery, the battery and liquid cooling plate were arranged. The influence of different cooling conditions on the
heat dissipation performance of the battery was simulated by COMSOL software. The results show that the thermal effect of the
battery increases rapidly with the increase of the discharge rate, and the maximum temperature and the maximum temperature
difference of the battery have exceeded the allowable range during 2C discharge. With the increase of coolant flow rate, the
maximum temperature of the battery decreases and the temperature uniformity becomes better. However, the coolant temperature
only changes the overall temperature and has no effect on the temperature uniformity of the battery.
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Table 1 Basic parameters of battery
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Fig.1 Distribution of measuring points on the battery
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Fig.2 Maximum temperature of battery surface
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Fig.3 Temperature distribution of battery surface
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Fig.4 Structural diagram of cold plate with liquid
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Fig.5 Structural diagram of battery cooling
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Table 2 Simulation Parameters of battery
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Fig.6 Temperature of battery surface and middle section

T 56 LA EIRAL E 90mL/min 41 4 At Lt
R AL BT 1) v ()AL FEE 23 A o B8] 6 BT
s KT R T IR AT, v JIVR M R
NI, FEI N B IEAR X E e R 218 20, B
N VARV EIR0IR FE A, BOAICR B A, TR
B I AR ) AR B 55 (H 2 P15 21 RGO,
TE BRSSP P2 S T AR AR o I BRI 2 T X 3
AMAERIE I _E3E, 3 B AR I (R L AL Bt



3585 6 1

Jt

Wi K A HEE T EIM AR SOBRA B

- 807 -

{1 A ZE AN T T AR DX AR 2, DAL b A PR P
R AN R AR SRR RE TS A LSl ,
AR B A O XN 2N BGR BT, T
G AL RSN 58 DRI B M X PR P e v o o
VIR ARSI, 7 EBRIS K A B ORI,
A IR Z BT, A RSOk, Rl
MR T AR FEST Y X BEIE AT i X T
U5 B 1) v ) T (1 TP 23T » AR IR T
IR AR, AL AR AR o AN T T HE
M b B AR AR &, XA A AT SO IR B
RS IR RCR AR 22 (R

34

# HI IR (ml/min)
E7 AERETEMREKRE
Fig.7 Maximum battery temperature at different

flow rates
4.0

A HIE IR (ml/min)
E 8 AERE TEMRKNRE
Fig.8 Maximum battery temperature difference at

different flow rates
K7 A 8 BB H R 7 AR E S
Rt A R, B2 R i KT 22 2 TR B 2R 5 o AR B 74 A
RO A RE RS2 EOK, i 7 Bl 4
A 30mL/min B, FEBECKTREN 33.1°C, (EEEA
JECRLERE R AR T T 8.1°C, I JE HUA S H
ME KR 55.5°C, RIMERAB/NITE T
BRI B % 14 PV A KT R PR AIG 22.4 C I 42 7E
40°C LA o [ IR0 FE 1 T, L i KR B ST k) »
B KA HIR B 90mL/min 2 T, B A KR

X 29.3°C. MEEE T hir &L biass, KIMbE
FimEIGIN, IR FE PRI 1R AR A ZB 32 /)
TXRTR G UL, R ) G ek P R A ik
LSS 25°C, mEN KB EIRE AR —E
AT A2 B iRl #a i T 25°C o JA B EN
90mL/min B HL 1A EIBCR O & 2 884, thi R
A8 PR3 DR B X e N SR Dh AR FE T G 28 T3 T+
WERE. Wl 8 Fran, 4¥iE AN 30mL/min B,
i KR ZE R 3.6°C, 5 TCHA T FEth 2 T i KR
72 5.5°CHELL, RIS 7RI E N o n] DK it
EYSHE R K OV ZE 5 C . A S it
T2 BN, R — B AR T, (H Y
Tt A R KB PR 2 PR TR e P AR N, TR
FrasE, MiE N 90mL/min I, WZEN 22T,
72 O R0 /)N, IR P 4R 2238 hnim B0 T2 i
M iR B — B DA B W R B RO . T i E A
30mL/min b0 % 90mL/min K, ¥ P B B
1.9kPa B4 N4 6.8kPa, I & EAR T LASE T+ Haith
R A REAE R W 2GR DHE, DL ESrHr el WL, Xt
TR AE I RAEEFAEMN TR E o HE,
3.2.2 AHIBEN IR X HA R R

45

IS L L 1 1 1
15 20 25 30 35

WA DR EE (C)
B9 AREAENREE THthaXIEE

Fig.9 Maximum battery temperature at different coolant

temperatures

WIE 9 Fras, 47 ZEN R FE M 35°C BRI
2 15°C, HLMh IR BB 2 BRAE, ARICH 39.8
‘C, 34.9°C, 30.0C, 25.1°C, 202°C, TfiJH#dh
I A 55.5°C o m] WL, R 2 A 2R EE A
(35°C) B, WA AR AT FE I R VA 50 42 i £
40°CLAYY, fHZ AR AL 20°C K& LL R,
FELI RIS AT I B R TR T B RIS AT IR EE 1 R PR 25
‘C, WS ITIRESR S EOL R 2,
WM 326 5 PRV EI VRO FE [ FE L 2 A, AR
TR SCRY,  HLIth S RIR FE I PRI 4.9°C,



* 808

2021 4E

IR 4T 42O B 2, BV RV 45 it e K IR
Z I 2B — KR EU AL R R

IR HIBIR N 35 CRERE 15°CI,  HLt
NI ZERAFAE 2.4 CAAR, VA ANROR BEX IR 221
AW AR, 82 ORI — DNBUNRIKP, dm/h
TERRAVFRZ 5°Co 4R HWHR RN, BT
IR A [ R Y DR A L Y L R R A e i IR
ATRFPEAAE, B b ) e KR Z2 ORI AR . AL 10
FL Pt A i KM e /N N IR RE T R 2 A 2 B o
AT UASE AN EL LA Y, 2 AR B PRI Fa i
FEABRE 2 AR, RSV AR E 15 Lt (Y IR E 70 AT
ZIRFEAFAEM RN, A2 omi s i IR B3 211,
BV AR P AR I Lt R 22 DR A A 22

degC
A18.9

| ——

Y176
(a) 15°C

jj
[ 384
‘ [ 38.2
38
378

¥ 316
(b) 35°C
B 10 15°C, 35°CRANRRE THBREMEE
Fig.10 Temperature of battery surface at 15°C, 35°C

coolant temperature

4 g

(1) B TECHR A% 28398 o e b A 8O0 TR 3 5,
Yt 1 2 T 9L PS8 SR T« R IR 0 A P A A
Z&, 2C  JRCHA IR Rt e KU R B K 2 43 iR
55.5°C. 5.5°C, CL4 H A rth Fe 18 4TI Vu
TR 40°C. e KRz 5°C. R 2 H R
TE AR RSB I PR AR v P U B 0 AT R A

(2) BA b TIRTE 1) foe 18 A AR BT R
R, RIERIEA MR R RN BB & AF

LT 5 HRORTT DAKS R IS R 72 47 ) /638 L
I Y . BEE A SRR G N, Fit iR KR
FEREAR, FLMR TR B 7 A N4 50, Bk REAR
Uf BRSO S e R 22 B PR AR A 3 BOR B
Mo HIEInE = SRR KRG R, Rtigia
& R T I AVE B R G

(3) V& HIBLGL 52 ) F b B A B P v G
(B AN 2 RE M L b PR BE e A 38 SO0 v A0EE 11
R EFEARIN, Lt R S5 L R, T e KR
ZORFFAAL, it )R T A KR 22 2 2 v 2R
ERGE .

SE

[1] W Chen, J Liang, Z Yang, et al. A Review of
Lithium-lon Battery for Electric Vehicle Applications
and Beyond[J].
Transitions, 2019,158:4363-4368.

Liu H, Wei Z, He W, et al. Thermal issues about Li-ion

batteries and recent progress in battery thermal

Innovative Solutions for Energy

management systems: A review[J]. Energy Convers
Manage, 2017,150:304-330.

A, 22w o, SR B, . AR HELE T b iR
JERUBIERT T LRR (1] VR 24 5T RE#11,2014,5(3):
224-237.

Ahmad A Pesaran. Battery thermal models for hybrid
vehicle simulations[J]. Journal of Power Sources,2002,
110(2):377-382.

I, BRIV, S5 FE T AR AR S SR A
ARG RIBIR RO ). w5 Y
J11),2018,32(2):201-206.

R, SRR, 2R 0, S5 HUIREN J) BB AH AR R - X AR
A HASEIS T SR [I]. 5 ¥8 5 2 1,2017,31(5):522-526.
Gz, A, AR, BRI R T i AV R ERIR D). ik Rk
Rl 5HR,2019,8(S1):23-30.

7 B TR B S I LiFePO_4 Hijth 4 ) K vz 4
WFFEID]. AL B b 5 A K 2,2019.

A, MR, B A . SR T A M AR BRI S R (],
LR A,2009,33(10):927-932.

WADA Masayoshi. Research and development of
electric vehicles for clean transportation[J]. Journal of
Environmental Sciences, 2009,21(6):745-749.

BN, TR, 2800, 4. A Se 48 13y s i i
WS H (). T EA 8 R R,2019,29(12):2747-
2756.

[11]


https://xueshu.baidu.com/s?wd=author:(J%20Liang)%20&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight=person
https://xueshu.baidu.com/s?wd=author:(Z%20Yang)%20&tn=SE_baiduxueshu_c1gjeupa&ie=utf-8&sc_f_para=sc_hilight=person

