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0=T-T. (24)
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K(B,,x)= (28)
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E o

K(v,,y)= (29)
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X B, RFFIETT FE
sin B, w=0 (30)
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e

i)
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+

Ty,

A
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Maximum temperature (°C)

Maximum temperature (°C)

(43)

K 2, [ KBOfEE @)

K(Vn,y) w . . '
a2 [ KB 0

0,0<x<w—e-w,/2,

f(xX) =10, .- Ww—e—w,/2<x<w—-e+w, /2, (45)

O,w—e—w, /2<x<w,
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40.2

40.04
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O0,e+w, /2<x<w.

TEORFF LI S RSEAAR, AN e A i B A
BT, AL 2] e ) B iR R A 4G
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RIW) B DL R, AT DAAS 21 0S5 v i B AR e 4
TR P 22 BB B B A7 B AR Ak i 28, aniEl 25 Foi.
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Thermal design optimization of laminated lithium ion battery based
on the analytical solution of planar temperature distribution

WU Bin, LI Zhe & ZHANG JianBo

State Key Laboratory of Automotive Safety and Energy, Tsinghua University, Beijing 100084, China

Thermal issues constitute a major barrier to the deployment of large-format lithium ion batteries on electrical vehicles. Thermal
modeling is a powerful tool to investigate the thermal design and improve the thermal performance of the battery. There are two
methods to solve thermal models, the numerical simulation and the analytical solution. Most of the thermal modeling works reported
in the literature are based on the numerical simulation. However, the analytical solution is highly desirable for optimization as it
allows the effects of mutiple thermal parameters to be evaluated simultaneouly, thanks to its low computational cost. This work
firstly proposes and validates a numerical thermal model for a 25 Ah laminated lithium ion battery. The simulated temperatures agree
well with the experiment results from multiple thermocouples. Secondly, an analytical solution to the planar temperature distribution
is deduced using the integral transform technique, assuming that the temperature distribution is two-dimensional and the heat
generation rate is uniform. These assmuptions are justified from the simulation results. Finally, the analytical solution is used to
optimize the battery thermal design, including the optimal core aspect ratio and the tab displacement.
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