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DESIGN AND OPTIMIZATION OF AIR COOLING AND HEAT
DISSIPATION STRUCTURE OF NI MH BATTERY PACK
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2. School of Mechanical and Electrical Engineering, Jinggangshan University, Ji’an, Jiangxi 343009, China;
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Abstract: In the process of charging and discharging, the battery will generate heat due to its own characteristics.
If the heat cannot be discharged in time, it will cause the accumulation of heat, resulting in the increase of the
working environment temperature of the battery. Too high temperature will affect the performance of the battery.
In order to ensure that the battery works at the appropriate temperature as much as possible, the heat dissipation
structure of the battery pack needs to be designed in the design of the battery pack. In this paper, taking the design
of heat dissipation structure of power battery pack for a passenger car as an example, the heat dissipation effects
of different heat dissipation structures were analyzed through software FLUENT, and verified through road test.
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Fig.1 Heat dissipation layout of battery pack

2 HRENHESH

2.1 BRELHFEE
it 3 LA S L ) T A BT EERRE N B N K RE
LA, USRS R R TSR B B AN R SR
5 AR S AN R B B AR AR BIR
FEHLN 32 B A T 3R
0c=0.5471+3.61.2R; (KJ/h) Q)
78 RIS ) S L R A D 28
0c=5.3341+3.61* R, (KJ/h) (2)
JECRRL IS 2 s 7 A A T 28
O -0.5471+3.617 R, (KJ/h) (3
R=R,+ R; (4)
A, L FEHEER (A);
Io: TRORH (AD;
Ry: HACARE (Q);
R FBHNME (Q).
22 KRfEER
VAR Bl 32 B F AT 1E E R SO, FE AR
SFIEEEESE: RESFEIRE. IETEIE,. 6
EAFIETT AR P77 R R 0 i e g i (R ik
1PN o VR
AT B i) R 06 2505 2 o B ST E A . i
PR RIR Dy BN A] P I g A G R o Y
DI TP R il N N T A B WS R o ST N RE il
o X —Em, 7 LIS 2 & 57 1E 5 FE (mass
conservation equation):
2(,o)+V-(pu)=0 (5
ot
p: MAEEE (kg/m);
u: WAEEERE (m/s).
2) ghEspEEY
BB AT E T A A AR A 2 A2 ) A
SERE (AN ER AR, AAEAHL. %
SERAT AR TR BB X [ A A 45 T
HRFAEFITEIZMOTIE R & 2 F . 42 IR IX —E

n] LA 75 3 3)) & 57 15 J7 F£ (momentum conservation



78 XK 2R CHIRBHEA RO

equation):
g(pu)+v-(puiu) =V.-(u-gradu)-Vp+S, (6)

p: WAEERE (kg/md);

2 BFIE (s

u: WAREERE (m/s);

Si (i=1,2,3): 5T (N/m*).

3) e sFAE T R

AE B~ 1E 7 RR 2 0 25 AT IS 4 (1 UL Bl 0 25
AR EEA E . ZE AR Ny HoTE T R
AR T HENBOCAR E BGE N Bk D 5T )
ST R BTAE I D). 1XRETT LLAS 21 e & <7 1E 5 1%

(energy conservation equation):

%(pT)+div(puT) =div-££gdeJ+ST 7
c

KH: G HAEE kg KD

T: I (K);

k: WARRERRE (W (m2K);

Sr: RETHEFERLI (W/m?).

4) P T7 R I 2

TR TR & O B AT A g — R
J7 0o S P 7 R AT SR A, 7 B L R A I T AR
38 FH T 2.

PR =ANEHIIT R, WTRUE , RE XTI R
PR AR B S AAHE, AEARATTS S T BT I ) B
WA s fE R . IR ¢ RoRIE AR
&, )RR s 7 AR n] LA IR e DL T il A R

% +div(pug) = div(grad ¢)+ S (8

X, ¢ AR, WK u. ¢ SRR,
C: XY ARG S 77 30FED. KX (8) H&Ii
RYCHBRAST TR T HOTRR I X T4
J7FE, ¢ T AL S A4 E .

— MR AR A TR A I R K e B AR, R
SRR B S E T RS RSP HE, AR SO
P o b i SRS RE SR AL, R 2SR A e i <
(EWPER

23 KRBAEERE

P T E Yt A F1 78 R S ) T B A O, R
HOEBCRABS T E, HlT RS
HFENEK, EVIB TR O R A B DL S g
FIARALIT, 38 RSO, T Eib e N R
Yoy MR v A, AR R A A R, TR F
AR BEARIRZE R H 1, DI T8 AR
AT E T
24 REVE R Mg E

f#F§ ANSYS FLUNET 3 i fb e i 28, 1
b JE AL A b 2 B .

N m——

(b) AR
2 fAfL)E R
Fig.2 Simplified model
KHI Cut Cell J5 ikt AT MRS RISy, 2EAT %A
I IR I R 3 R

(a) BEARFARERUR (o) PIEB IR AR
B3 PRI R
Fig.3 Meshed model
R MRS B iy 720 J3 /A, MRS
i FLUENT 01 A0 B A3 2 T 55 1) o
R
2.5 BRFHEE
R s, EEB = ERAA
e HUES S HLESZIR . RARRIAE RSN TS, AR
PR 1 FivR.




XK 2R CHIRBHEA RO 79

x 1 B
Table 1 Physical properties of solid materials
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/kg/m3 J/kg'K
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FE AT 7860 480 50
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Table 2 Calculation condition list
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Table 3 Temperature data of cell (C)
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Fig4 Temperature nephogram of battery pack and cell
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Fig.5 Streamline cloud diagram of battery box
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Table 4 Temperature comparison after optimization and

before optimization

, ) . . VE S TR
/T JR 5 g/ C B/ N
HRAE 40.54 34.82 35.72
B/ME 29.19 29.51 29.30
KR % 11.35 531 6.42
eIt 15.54 9.82 10.72
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Fig.7 Temperature cloud diagram and streamline diagram of
the battey for scheme I
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Fig.8 Temperature cloud diagram and streamline diagram of
the battey for scheme I1
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Fig.9 Temperature layout and real car data
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Table 5 Real vehicle test results
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