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Technology of Power Battery Driven by Water Pump
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Abstract : The temperature distribution of the power battery is non-uniform. The conventional air cooling or PCM thermal

management technology with equal strength cooling cannot meet the requirements of the temperature uniformity of the

power battery. In order to improve the thermal management of power battery, three kinds of efficient liquid cooling

channels driven by water pump were designed based on fractal theory and temperature distribution of battery, and the

conjugate heat transfer model was used for numerical simulation analysis. The results of numerical simulation show that

the tree channel has better flow uniformity and lower flow resistance. At the same pump consumption, it can achieve

lower pressure drop loss and better temperature uniformity.
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Table 1  Thermo-physical parameters of battery
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Figure 1  Verification of grid independence
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Figure 2 Distribution of temperature and

temperature difference
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Table 2  Physical parameters of coolant

medium and cooling plate
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Figure 3  Three-dimensional model of cooling plate
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Figure 4 Comparison of pressure drop between

simulation results and reference
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Figure 5 Three models of liquid cooling channels
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Figure 6 Temperature distribution in three kinds of liquid cooling channels
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Figure 7 Pressure distribution in three kinds of liquid cooling channels
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Table 4 Comparison of j and f indicator in

different liquid cooling channels

LIS i ) 77
[a] %1 32 800 212 3.95
YE e 7Y 15 800 112 2.15
75 204 000 3120 3.59

4 oA el LA 2, BARTE S ) i it Ut 3
oA bR REE BT (I3, (R AEAH R T i AE
T34 L BAR ] S B T R B8 7 5 L A
A AP REAR B A L 18 o — N ROR 9, HAE K2R
DIAEHYHE IR 5 T8 5 At 2 ANRE AL TR R K. X
W AR TR O TE A i Sh A RE A SR T 5 Tl /38R HA 4K
RIETT HAZE AR ARG RS 0, B 25 37 1
— BB AR 3 0 R R B E R S, B —
1 TR {E o
4 4ig

1) PREFALE S, T RS S R b i) =4 1 7
PARRY, 1531 T A b R i IR A AR K S o AR 5

2) ARHEE BRE K R b T Al B A R, DR
AU BT T 3 Bl K A BBl A% il , Ik 1T =

YA 1L BT A R 5
3) PRELR AT ALf Z B R LU 1 3 R iE

HIhGe ) S RS R Z MR AR, R R

RS TR0 T P L b 8 T )3 3 2 ST 1k A -, HLAE T 5

HIAMERETT TS IR HA R AR T 25 0], [R] f A 23 ok

IKIREIFEHI R T

S 30k

(1] RR,EWFH,Edb. BT REAN ey b 5) 8 5 & b 3
B AGL)]. A% %45k ¥4W,2012,3(4) :371 -380.

[2] A%, #,BEA% FRAEEE=THET TR LKL EN
Mr s R x ()] AE %45 ¥ ¥W,2017,8(1) .72 - 78.

[3] FKmes 4 EA NRHF,F LHAFRRBENAATLEL
MLT]. #4523 ,2017,17(1) 22 -26.

(4] THF B AFRMAREEARNAR 5 HITID]. K& F
A #,2016:66 —70.

(5] TiRé&E, LW o AEHRKE R b ARSI R ] HiE
5 4| 1 T42,2016,45(12) :87 - 90.

(6] F#L, i, E4&. w4 RKEMEI 50 ZMMATR
[J]. #HlLd T42,2018,35(9) ;986 —990.

(7] e, KER. e @ EIM]. o B % 8 R ,2015:88 -
101.

[8] LIU Zhongming, WANG Yuxin, ZHANG Jun, et al. Shortcut
computation for the thermal management of a large air-cooled battery
pack[ J]. Applied Thermal Engineering,2014,66 (sup. 1/2) ;445 —
452.

[9] HARMEL J, OHMS D, GUTH U, et al. Investigation of the heat
balance of bipolar NiMH-batteries [ J ]. Journal of Power Sources,
2006,155(1) ;88 —93.

[10] PESARAN A A. Battery thermal models for hybrid vehicle

simulations[ J]. Journal of Power Sources,2002,110(2):377 -
382.

[11] MEM MRE et B AR b AR EE RGN XER
ALIT. 2> B 228 4% ,2005,22(3) : 119 - 123.

[12] BERNARDI D,PAWLIKOWSKI E,NEWMAN J. A general energy-
balance for battery systems [ J]. Journal of the Electrochemical
Society,1985,132(1) :5 - 12.

[13] HE Fan, LI Xuesong, MA Lin. Combined experimental and
numerical study of thermal management of battery module consisting
of multiple Li-ion cells[ J]. International Journal of Heat and Mass
Transfer,2014,72(9) :622 - 629.

[14] MAHAMUD R, PARK C. Reciprocating air flow for Li-ion battery
thermal management to improve temperature uniformity[ J]. Journal
of Power Sources,2011,196 (13) :5685 —5696.

[15] ZHANG Zhugian,JIA Li,ZHAO Nan,et al. Thermal modeling and
cooling analysis of high-power lithium-ion cells [ J ]. Journal of
Thermal Sciences,2011,20:570 —-575.

[16] WU M S,LIU K H, WANG Y Y, et al. Heat dissipation design for
lithium-ion batteries[ J]. Journal of Power Sources,2002,109(1) :
160 - 166.

[17] ZEF faxm, BFN, % FF 8RR b4 4 i 8 i iR
it 5 a7 (], X2 T ok 2 %4%,2011,33(4) :601 -603.

[18] BEJAN A. Construactal-theory network of conducting paths for
cooling a heat generating volume[ J]. International Journal of Heat

and Mass Transfer,1997,40:799 - 816.



