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Thermal analysis and structure optimization for the new energy vehicle

battery cooling plate
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Abstract : By using the 3D control equations of incompressible fluid flow,a mathematical model of a new ener-

gy automotive battery cooling plate heat transfer was established. Using this model, selection of glycol water

solution as cooling medium, at initial temperature of 15 “C ,with the boundary condition of the quality of impor-

ted flow heat of 0. 179 kg/s transfer analysis was made. The heat transfer effect is good, but there were prob-

lems of low heat transfer efficiency and large cooling plate quality. The original scheme of internal grid struc-

ture was changed to plate fin structure and internal structure was analyzed and optimized by orthogonal test.

The cooling plate weight was reduced by 13.9% after optimization. Because the heat transfer area increases,

heat power increased by 11.36% to achieve the purpose of optimization design.
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Fig. 1 Battery cooling in three-dimensional model
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Table 1  Physical properties of 50%

ethylene glycol solution

REE SR e/ FREK La-ikSs
/C /(mPa-s) (kJ-(kg-K)™)/(W-(m-K)™") $tPr
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Fig.2 Local section of heat transfer analysis

M2 a) AL 5 S 1E R 50 C 32 b
BSOS PRI , v IR PR AE 29 C /2
A ATHRE 15 °CL R 2215 14 C L HieR
RLGF. 78 Tz [ A 3 s g 73 A 73500 ~
4500 Pa, 1@ SR AT BER , BEAR I A BN
Pya] BV SRR S . (H B S5 A7 (4
PASGATHAR RV AT R A [ L. AR Jf 7
2206, RV ENAY 545 < TR 45 FA) 4 fih T ] A K
& ISR BT WV AR A A U 1) R A 4
PRI 25 DN )y B2 AT Btk A B R 4t
AR AR 14 ] s Wl TV i B
3 R 2 RO MR PN A A B et
itk
3.1 NEEHMHTR

JE R L 2 98 V4 Al P B 4 R DA R A, A X T
MRS AR AL HAT e IR iy IR B
(R R SR (AR N SN P VS I R TEE
TGS VO BEAR ST T, DN IR RUA AR AT P R
GEHh NSO .

eI AR T U AR AV NI S § 4



FRAE, T AR A T o A AR AT G B M

- 97 .

R IR AT, PR, DL BRI 0 (9 25
LAV YR EAER N E R ANTRE S )
Q(X) = VA/Ap

A, A SR AR, Ap RGP, X N
ity it .

IR A ALE ROT 0 R R RE 2 R 2%
F. BT H RS ARy

a<l,<b c<r;<d e°<a; <f°

(i=1,2,3,3a,b,c,d,e.f HEE)

A, 4 O R T8 B8 RE s v, D38 TS
AR B) 2 AR 5 o SO ARHRTAY S L JE A

BT HAERE L R AR Bt i 2R

G,=G,(i=123,).

3.2 REEITESHN

IR UAR S 45 44 1) e SO AT 1 S g 15
505 ek g5 sl 3 Fron, Ak L
257 mm, &iTPERE B, (66 +1)mm, & EF b N
6.5 mm. 55 SR E H bR, BRRRE ¢ I
0.8 mm. T SOHRF T 58 B AR 1A BE
S RBORER, NI R, FOR e SR T
AR SEE LR A) VB4 (IR B)
AR I EI M o( R C)3 MHEERHAT
IEASRI AT, IE AR &R 5K LAk 2.

HRAJE I 2215 N R 5 KRBT, 4
b O YA [A) I 30 B 4075 3 e FA T 345 O, I A
BA L L ER A A T i, 5 3 0E sg il g A R (I
% 3) . ALBE T Statistica FREFT IEACIK
Rt 5704, K Taguchi %73 4r1533] 3 4~ [A
FR I3RS R A ER 4t A Jo R G A AT AR A A
ZK L WKl 4 frw.

HRAE & 4a) 1l LUAG 2] 5 A 5% 07 2 0
A, B,C, , T & 4b) 13 2 Fe L T % 0 A, B, C,.
PREAZIBY R 1Y) 32 SE D) BE 2 e A4, PRI I Fe 4 7
EPPIAT T Z N A, B, C,, T I B B AR AR
SR B 2k B 1 H ). A E
ACGE R R 0=2.0 mm,r=1.1 mm,a =20°; 2

S

B3 AtshFEl

Fig.3 Schematic diagram of improved structure
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Table 2 Experimental factors and levels

KFE HEA/mm H 2 B/mm HZCc/(°)
1 2.0 1.0 30
2 2.1 1.1 20
3 2.2 1.2 10
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5 2 2 3 1.394 9497
6 2 3 1 1.407 9502
7 3 1 3 1.392 9494
8 3 2 1 1.404 9495
9 3 3 2 1.415 9493
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plate before and after improvement
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