@ hHLRER

2022 4E 11 A

Electric Power Engineering Technology

F41E Hol 58

DOI:10.12158/j.2096-3203.2022.06.007

B 1 HE L RE e XU R UE AL 5 01k

AL, &M
RS IR~ i LA Be , 1T g KR 450001 )

i E T obiEfTHEEREERE, HaELTLEE R ALK IBESEZLFTR, ARH LR
Ao RUAF A B G0T VAR 2 dp ) i B AR B A 3, R M ILA 6 B AC A R G M 8 5 s B K, O
RAELEBAMLEEFARKERNBEG R, KB RAKK ARG B, SRAN, ERBLIBE 25 C Rk 4
m/s 95T At 1 C 7 6 & A B AT FUA B, 38 S SRR T 1L At 1 69 F 39 B E 54K 2.9 °C, R &R A
BeAX 4.5 C ;3838 M FRAR T AL B b W 6939 IR E 4K 5.5 C, R & B EEAK 8.6 T, &y FiRMmA E T 1A
oAl & A 6 KA R 4R, 3% B A LS 3 m b AR 3B AT 0 Ak

K42 B T i B AL; R R 3E B R G RUA O SRR

HE 2SS TMII12 SERAR SRS : A

0 3|7

B XU H RGP Y, 57 B A Al s i REHOR
FIGEREAT Ml JR Rl B8 7 vl 1tb A £ L B 4 7
JEE i RPN i BRI PR AU S5 A0 B R B ik
AEFLIE A T Bk PR A 2R 1 SR,
T LA ST e A R 2 AN AR R I [E]
P VU B 32 A, 2 5 TR R Y ) 4 B B £ A7
Ao (A1, T R b e Y FR A, B T e AR Y
PR 2 AEAS N RS BRUR , JOvk It B R Sh 5t
PRIE, 3 B0 A PR AN W TR R, 5 R R A
AR IR , 5 v G A Ok 22 A i o A REFRL T IR 2 42
PEANZE T ] — B 5 M i i i) S ) AL, i
AE HL MG FR7 2 8 1) S R A T HL b B IR ) A
fifp R o

DR IR A A8 i B BT B 4R A (5 L AR 42
AR B 5B ik E R A 1) T B2 iR T 2 AR
TSI F G FCE 2R e A X BT B0 | BIOPRICR A, HL
LT AR PR B 0 A AN 2], R iE AT 2 T B i
) — P AR 2, 7 E R IR L Tt A AL 1) T A
S HAAR P 0y T REE , T SRR DR FE AN 22 PRI 2

F T T R Yl AR A T 5 S 0 R o i o
R A RRGE BT, X6 T 76 LT A A B A
AIBTFEM IR o SCHRT 3 T ARG =X BB 2 42 19 KUE
DHWFFERT G, A L T A B XU SR B A
WG PRUEAE NI 3 2 PR H . SCEL S &
T AT R A O, BRI AR A R Al — 2
PR SCHR T4 ] B0 e =X H i A% e &R e 3T

WAS B H7:2022-06-07 ;14 =) B 47 :2022-08-22
AR A BRHRHFELFT IR A (52177223)

T E RS :2096-3203 ( 2022) 06-0058-07

T8I0 S IR R A G , 4 L Y A RE, (ELH
WAE A TR/, KGE B BT S 2%, 72 52 BRI
FH b S PR o SCHRL S T 41 Hi X fig U ik &R 40
Ft 2 3 ] IR IET 398 B R, B v i R AR i 0 A )
P og Pk AR T B B 5, AN RE TS B AN R 3 1
. SCHRE6 I WFTE AR =Xk BB 2R GE A6 A [R) FE i L A%
F R B 1 R I R 20 A R XUE HE AR B R R
HIFARAR M KIS BIA R SR DL AL 7 %6 o STHR [ 7 ) 1
HEL UL G PR 8 0TS KT I A IR A8 B A, B
5 R AT, e e FEL B AR P9 O3 0 B 3 03 A 1
SIE ARG TS oL I AR 4 R A o

BT, SCH A A SolidWorks | Ansys B4 £ X
BUAT HL I A XUV BB g e 2 i R i gt e
FEL UL P e SR A Y T 2, OB LT P R 1
DU, 4 e FL B AR P RV BICEAVRE 7, I A1 R b Al 2k
PR o[]S, i e FL A PN L B2 20 A B 38 2 4
A7 Pl B ) — SO A A, S R U ) P A i, AR
LB A

1 FRAIE

1.1 Bt REE

S o % e b A A S 3 AT BB AL, B
TR BT A RREPE o AR AR R HIE A 22 50, %)
GERILYWARS S L et U A 8 I

SO PR R AR R TR AR

pCP(';lT=kx§;+k}§;+kzg+q (1)
X p LAL)€, O LT BEAT A T
AT D HL A I TR IR SO 2 50 It sk, kB O
S R T o il Ly iz Tl TR S AR s g D L



59 FhA g A5 PR T b R RE AR KOS BB L S i

B LR B TR
X R A B AL BUE FRR ¢ BOBUETT R
FEMH bernardi' "B, HI AR

d U-U Jﬁ% (2)
—d — + -
q Vb ( 0) AT

b v, AL A ARR  oh Ht FE d H a A
MIBERTL; U, U, 530 0 B it A2 20 %0 H s F T
FEHL I  dU/dT E— 8 B SRR AR 3 T ik, 2
AR E R

XTF MBI LIRS C, TR R 20 2 Ry
o STUR T R M R PG R H Y A A AT
PG Ty R e B S B e AR 2 Y
s, Hat A= 8

1 n
€, = -3 Cm (3)

Aorpr: m S HAR A Tt 5 m, O HL MU Pl Bl T
PEL R C O B A Pir B 5 AL © Y L
EE 5 n A H B AR RAPE

SCHURR I 0 575 2 BT 2R A ol R K AR e
W EEFRZE N 1329 1/ (kg K) o ik 5250 I 6 A28 2K
THEAR SO R BB R R R F AR ZH7E 1 C T
T FeH A R 13 757.2 W/m'
1.2 HibfeiEs

YA ] AL 37 2 3 B A AL S RO g R
PARIE 3 A, WAL Gt R, R S R AETE
FEL Tt PN S, AT I 32 2 A A 7 i Tt A 2 R s A fik
AT, PG S % 32 B IR ARG /0 T DA Z g AN T

H, Y A P A% S ) N B R 3, g 4R
T AR A E | B R R R R S B, F LY
PRI T 2B o [E A 5T, DRI ] DL 22 A 2R
TEHL A W T B A% S, DU He b P 1% 5 10 RE 1
TRl IR M

aT
pC, o, ~AVT=0 (4)

A VAT E b I E 1) 25 6] £ 39 1 L3 L 0
Fi3 A LA [ P IR Q Ay it YR EVE A2
P,

L PR I T T T o e i 4 TR 2 R
BTSSP FR M T A5 AN SR B A o AT
DA A S e R

AT, -1 (5)
ot
b H RS T R DB RH X T R

YSEZS: Rl
1.3 REBEEHRER
FEL Tt A XL P2 A 1) Ao = e B B R A A L

L AN S SR A TAT o T 5 R b AR 1 XL BRI
D, V) e 5 A 7 L T A VAT TR B TR, A L A
HRMANE LA AR

R A ik o

oT
pcpg+pcpu°VT+V'(—kVT)=q (6)

N cu R 5 b Ot B R
AR U [ 7 A PR 5, SCrP k% k-epsilon
SIS R R N

2 RthitREET

SCHIE R RS PRAEREAR 121 EL B ST, R
SolidWorks %5 {4 Xof F Y iy 2 57 FE AR g 70K 12
m, 58 2.4 m, (5 2.8 m. HLUMIE LR 12 4 H
e, IR 6 4, AR v b % el 15 > r T B4 4
Ao BB H AR S PR AN UL RIS AL P Rk 4 an 1
FIi7R o

() LBt A

(b) HHBARHEAL A AR A

1 B REEN
Fig.1 Battery cabin model structure
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Fig.2 Two optimized battery cabin models
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Table 1 Thermal physical properties of
lithium iron phosphate battery module
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Fig.3 Temperature of basic battery cabin
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cluster area in basic battery cabin
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Fig.6 Temperature of battery cabin
with single deflector
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Fig.7 Average temperature curve of battery cluster
area in battery cabin with single deflector
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Fig.8 Streamline of battery cabin with single deflector
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Fig.9 Temperature of battery cabin
with double deflectors
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Numerical simulation and optimization of air cooling heat dissipation

of lithium-ion battery storage cabin
DU Shengxin, JIN Yang
(School of Electrical Engineering,Zhengzhou University ,Zhengzhou 450001, China)

Abstract: For the purpose of investigating the air-cooling heat dissipation system of lithium-ion battery cabin, based on the

simulation model of the actual battery cabin, the optimization scheme of air-cooling heat dissipation is designed. Due to the

thermal characteristics of lithium-ion batteries, safety accidents like fire and explosion happen under extreme conditions.

Effective thermal management can inhibit the accumulation and spread of battery heat. However, the existing battery cabin air

cooling system is relatively simple and the heat dissipation efficiency is low. In order to optimize the heat dissipation system,

deflectors are installed in the battery cabin to change the temperature field and flow field in the cabin. When the environment

temperature is 25 °C and the wind speed is 4 m/s, the air-cooling heat dissipation system of 1 C charging battery cabin is

conducted. The results show that by adding one deflector can reduce the average and the maximum temperature in the battery

cabin by 2.9 °C and 4.5 °C respectively. Adding two deflectors can reduce the average and the maximum temperature in the

battery cabin by 5.5 °C and 8.6 °C respectively. Reasonable deflector arrangement can optimize the air-cooling heat dissipation

system , improving the heat dissipation efficiency and the safety of battery cabin operation.

Keywords : lithium-ion battery ; battery cabin;battery thermal runaway ; battery management system ;battery cooling; guide plate
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