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Simulation and Optimization of the thermal management of liquid cooling

panel for battery pack of a new energy vehicle
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Abstract: The performance of the battery is the basic guarantee of the performance of new energy vehicles, and the battery
is very strict on the temperature requirements, so the efficient and stable battery pack thermal management system has become
an indispensable part of new energy vehicles. To a liquid cooling plate system for a battery pack of a new energy vehicle,
commercial CFD software ANSY'S Fluent was used to analyze the flow field, and the calculation and experimental verification
of heat dissipation and heating conditions were carried out to verify the accuracy of simulation. Finally, the design scheme of
the liquid cooling plate was optimized. The results show that the liquid cooling plate optimization scheme can meet the thermal
management requirements of the battery pack, effectively control the temperature difference, and ensure that the battery pack
works within a reasonable temperature range.
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3. BREIEST KA T

3.1 =HERE

THE B NS R R AL BB, AT SO DR ey, 7% B0 BN AARLIR EE Y 50%
¥ 2 KW, RA SolidWorks BEAT =4ERCAY, [ 1 RVt =4 J LAY, L et v Al 2 2 2 ik
KEE 2MRHKER, 2 BNAHRON 8 BV ARALS, BRI Sk A, LTk 20 FRA & .
Bt K FEWERN 14mm, K. NABRATE I)F Y 3mm.

Bl 1 I A R = G
Bl 2 ARG S A B, D7 TR RS T BLAT B AR BTy, Hd/NARR A B RS, KR
AT EDUHERE, RS C 12 SIS, B 432 AN HUE; UGS HUE 2 (R DU B OB RE, S LA RS 148mm
X 91mm X 26.5mm; HLESFTHL /KR 2 [0A 2mm JE R SR, JURERAE S, S T #5r CFD THERAY,
LKA RN SolidWorks o5 Hi . STP # =
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AR U R E AR 2 FRAE, N T IRETHRERCE, BUMTE RS, PR AET CFD i B, N
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ies 2 kg/m' SRR/ (neK) tHk T/ (kg < KD
AR 2690 218 900
A EA R 1071 0. 384 3300
& 1080 0.5 1800
T 2300 2 1700
PR 2437 X=6. 78, Y=22. 63, 7=16. 1 900

AR SR BB R R 2 A UL PRIV BRCBEAT Ui S A A L5, TS 9 K7 CFD 38 A i TR ANSY'S
Fluent, RAIESTHE, iyt e Febnit ke MY, BEH DA RFIERRELE O K D5 56 R
PR AR AT SIMPLE 3%, WPl 2 Aok R A i XUk 3, & 5 BRI Siobe it B B O 105, BAR ol
AEHARBEE T

O  WFHATE T AHGE DA R &0 FEIE SR 15L/min~ 20L/min, JFEAE 20KPa, 7E1HE FRLE T
TR, EIEE 20L/min.

@  HUATHL: FAETIREE 40°C, FEHLEL 73KW EIDIR A, ZR HUCR AR T 50°C,  Ha s 2 (8] (3R 25 7N
T 4°C; ¥ HGHE DR VE ] 22°C~25°C, 1R AR FE b, IR W e N 25°C; ¥ HR0R &6 B 5Kk 15L/min~
20L/min, ¥~ 18L/min.

H1F CFD A A J LR R — 2, ot S Fad AE v, 3k DR B oL 1/2.

4. BARGESRE ST
WARAE AR R, A RMNE 1 RN, L & MRAE, d&RATRSERNSNRA
BXT BB HEAT A E B I UG &, FEEEN 14mm, AR 1ERN 6mm, ¥R 2-5 15N 10mm.
4.1 AR ES R SHHETHE
R 2 BN E ST E R B SRS b R, HpRieddE 2 FM Lo ESE 3 ke R FIE.
# 2 JETRIRENE R R S5t

ZH E=RAE R wE %)
A1 E (L/min) 1.37 1. 42 3.52
AR 2 & (L/min) 3.04 3.17 4.10
AR 3E (L/min) 2.21 2.15 2. 79
AR 4mE (L/min) 1.72 1.66 3.61
AR5 & (L/min) 1.66 1.60 3.75
HH O KR (Pa) 11923 12305 3.10

M 2 FTLAE B, RS R MR LA B SRI0 45 R, X IR ZEHRAE 5% LA, XA T B L R
S T EE B SR RO . 17 USRI % B AONE A —E ZE A, (RS RIE R B A — B, Rk RT DL E 1
LA RHERA NG R, T LARIF CFD 1 B4 S0t J5 St L AL B B 1 S 4
4.2 BHITH

K 8 NIRRT T SRR AL T, BB R R S IR S A = B . P Rt i 2 49.9°C,
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ORARIRE N 45.3°C, ¥ HIAY 5T~ 34 y 26.3°C.,

’ Temperature (C)
24.845 29.861 34.878 39.895 44.911 49.928

K8 JE7 A oL Rt A iR SR = I (IREE/°C)
M 8 AT EAE e BEATALN, ANV 1 _EJ7 BB R ER 7 XA T, B A m i O 2
MR BERRAE 50°C, RS2 8] iR 22 B /N T+ 4 C IR

S EH SR, RS R R R AT IR AR RS, [FIRRA SN AR A O N AT, R 3
FEHEN U0 5 H S B 25 Rt L
3 R R LA SR

S IR S NI L5 R Wz %)
HO R (T 49.9 52.3 4. 59
HO R (T 45.3 46. 2 1.99
HOREE (CH 26.3 27.5 4. 36

MR I ATV, BOATOUT, e 5 R R A HAs RS a4 R IR Z LR EHRAE 5% LA, i 2
AR 3 T (1 EEK

BT RGAREW L BT EOR,  PIIZH BN A it 4R O E B R 87 S/ 2L

5. i RGESHT

TR b, O R X R B R AR R 1 BT, IR R D, 7 B S AR R AR AT
WEERILAL, /MR 1 B R TR ELE U L A A R R, (HRH ERBA R R AR E B, A
BE PRI AR 1 B . @ Z28R06 &, e TE BN 14mm, WL &SN 7.9mm, AR 2-5
42N 6.4mm.
5.1 MARRESESHRETE

R 4R RS BB RIS R B S g

x4 BT RS H T R E B IR BT E X

ZH J5 7 % WTR T (%)
IR 1 e (L/min) 1.37 2.36 72.26
IR 2 g (L/min) 3.04 2.20 -27.63
IR 3 e (L/min) 2. 21 1.94 -12.22
IR 4 g (L/min) 1.72 1.77 2.91
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W5 e (L/min) 1.66 1.73 4.22
HHAERE (Pa) 11923 9970 -16. 38
M ATTLAE BT, SR BCZ A B S nss &), Horb /i 1 IR E R /T T KIESE Tt
FELRUER B FUI SRR T,k R R R R I6 77 R8T 16.38%, DRIHGET 77 RAE VR & 4 T AN FE I 1L R
BORITIHA T ECRIRT .
5.2 BI#IN
B9 23 A BT SRR TOL R, IR A R R AR S E L = B o S s N
46.6°C, HLCHARIREE N 43.1°C, O F-FIEE N 26.1°C.

Temperature (C)
33.543 37.890

24.850 29.197 42.237 46.584

K9 BT B T it A G 2 S = B (EE/°C)
M9 R DL e BORTOLN, B S /IR IR 1 b7 B A R vl X 5 7 S KT AR D, B
T A B iR BRAE 50°C, RS Z B ZE /N T 4°Co I, By S8 B AV BOs oH i 2 Bt 2K .
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(1) FIFH CFD 4j HEAN K REUT 2 it 2 i 7 e At 4R B 3 AT O BT B, R B et 5 5
ANBE L RV R BT 2K, AAE R R i ey, RN AR 2R R A ]

(2) JR Bt A S IR 45 REBEAT XL, R ZELARHMEAE TR FeVrva Bl A, 8 117 0T SR HE B AT Sk
VAN JE 85 BT B S0

(3) MRAEIHTARIREE R, AR 1 e, JRRBEHARBABE 1R, 15 S 18] AR & 0 i
SIS, B PR, R 2 PR PR B v T R MR, 2 e 4 R B TH R
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