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1. Why the analysis of the battery packs
temperature distributions ?

01
0.08
0.06
0.04 "
: OOOOO
0
0.02
.08
0.06
.08
01
012 L i
014
016
18

>

LA L L
L L L

i 3
0.05 o 0.05 01 015 0.2 0.25 0.3 V3

... To assess the thermal performances

3/10



2. Modelling approach (1/2)

COMSOL Multiphysics®
interface

Graphics windows Analysis of the battery

— packs temperature

distributions

COMSOL LiveLink™
for Matlab®

. Automated post-processing
with Matlab m- files .




2. Modelling approach (2/2)
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Material | Properties Value
p, [kg/m3] Defined by
piecewise
Air (Gas) Cp,[Vkg.K] | functions
dependent
K (Wim.K] | _onthe
temperature
p, [kg/m?3] 7850
Stejéﬁ)'s' Cp [JkgK] | 475
k, [W/m.K] 445
Battery | p, [kg/m?] 33455
active Cp, [J/kg.K] 1034.2
material | k, [W/m.K] 0.33434

 Mesh -> a free triangular mesh (maximum element size of 0.000402
and minimum element size of 1.8E-4)
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3. Results and discussion (1/3)

* Influence of the air inlet velocity
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3. Results and discussion (2/3)
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3. Results and discussion (3/3)
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4. Conclusions

»A two dimensional thermal analysis of cylindrical battery packs
was achieved with COMSOL Multiphysics®(considering the greater
thermal conductivity in the longitudinal compared to the radial
direction)

»LiveLink™ for Matlab was used for post-processing the
simulations results (in an automated and flexible way)

»The greatest temperatures were observed inside the cells.

»Increasing the air inlet velocity allows for an improved cooling
of the cells at the rear of the packs.

»Increasing the distance between the cells allows the air to flow
In between the cells but does not reduce significantly the cells
Internal nor surface temperatures.
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