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Fig. 1. a) Single cell li-ion, b) with a single heater plate, ¢) with three parallel flow heating plates, d) with
three counter flow heating plates and e) with three zig-zag flow heating plates. (Continude)
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Fig. 1. a) Single cell li-ion, b) with a single heater plate, c) with three parallel flow heating plates, d) with
three counter flow heating plates and e) with three zig-zag flow heating plates.
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Table 2. Material thermodynamic properties
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Fig. 3. Mesh independency review based on pressure drop and batteries average temperature criterion
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Fig. 4. Comparison between present research with Fan et al. [27]
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rate in single heating plate
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Fig. 8. Variation of a) batteries average temperature, b) maximum temperature difference with mass fluid
flow rate in three heating plates

t.%o



VY B Y-AD ascan VY JL.J A b)l.mf} OHY 0,90 s).:.S).:.nl Sl (e & s

50

40

30

0FkF)/---g--" - - - - -------{

0.0012 kg/s
——m—— 0.0036 kg/s
—m—— 0.0060 kg/s

Batteries average temperature (°C)
=

=10 ——m—— 0.0084 kg/s
- 0.0108 kg/s
-20
-"0 -: | 1 | | I 1 | 1 1 l 1 | 1 L l 1 1 | | I | 1 1 | l | | 1 |
0 300 600 900 200 1500 1800
Time (s)
()
5

—=—— 0.0012 kg/s
——m—— 0.0036 kg/s
—=—— 0.0060 kg/s
—=— 0.0084 kg/s
——m—— 0.0108 Kg/s

Batteries average temperature (°C)
(=)

& Il Il - I - L 1 l - Il L l Il - | I | Il | L I - | L
> 0 300 600 900 1200 1500 1800
Time (s)

(<)

Ao by b aoxbio a4 (63959 Jw (05 (23 U (55510 dlg&d}k&l(c,n‘_g)ﬂg&;ﬂﬁn ‘_;lob(gﬂlulméﬁ A S

Fig. 9. Variation of a) batteries average temperature, b) maximum temperature difference with mass fluid
flow rate in three counter flow heating plates
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counter flow arrangement
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Fig. 11. Variation of a) batteries average temperature, b) maximum temperature difference with mass fluid
flow rate in three zig-zag flow heating plates
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