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A Study for Parallel Computing Efficiency Comparing Numerical Solutions
of Battery Pack
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ABSTRACT

The parallel computer cluster system has been known as the powerful tool to solve a complex physical phenomenon
numerically. The numerical analysis of large size of Li-ion battery pack, which has a complex physical phenomenon,
requires a large amount of computing time. In this study, the numerical analyses were conducted for comparing the
computing efficiency between the single workstation and the parallel cluster system both with multicore CPUs’. The result
shows that the parallel cluster system took the time 80 times faster than the single work station for the same battery pack
model. The performance of cluster system was increased linearly with more CPU cores being increased.
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Table 1. Properties of Materials.
Processor 1 Processor 2
Positive Negative K QpL
M M
electrode electrode
Density
[o/om’] 4.74 22
Molecular Weight 91 - Graphic Intel X58 Chipset
[g/mol]
Diftusion coefficient
[em?s] at 25C 1.002E-10 2.2314E-8
Activation ener
V[J/mol] & 41295 2000 HDD 1/O Controller
Electrica[l S(;z;(;mtwity 1000 0 Fig. 2. Schematic diagram of workstation system.
Heat capacity 2 0.71 Table 2. Description of workstation used for test.
[J/gK] '
— Device/Protocol Description
Thermal conductivity
[W/m-K] 2 1000 CPU (Quad Core) Intel Xeon E5620 2.4Ghz
L1 Data Cache 32KBx4 / Processor
« Negative electrode reaction L1 Instruction Cache 32KBx4 / Processor
Lic>Li+e (10) L2 Cache 256KBx4 / Processor
L3 Cache 12MB
* Positive electrode reaction Graphic nVidia Quadro 2000
NlCOMI’l02+Ll+e_HLlNlCOM}’lOZ (11) Memory DDR3 PC3-10700, 96GB
HDD 7200rpm, 1TB
3 ul-L-90) A J2= =0 y ps) 3z
pj’*—l ooﬂ }”Q‘H ‘l‘ [Snu. HEiﬂ eﬁ] B QPI 64 GT (Max)
2 132] Battery Demgn Studlo (ver.10.06)2] ©lo]H SATA oy
_ ]
Ho] 2ol Al gsk= S AFE-SHA M, Table 10 2
RS UERIT PCI-E X16 PCI-E 2.0
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Fig. 5. Schematic diagram of cluster system.

Table 3. Description of cluster system used for test

Device/Protocol Description
CPU (Dodeca Core) [Intel Xeon E5-2670 v3 2.3Ghz
L1 Data Cache 32KBx12 / Processor
L1 Instruction Cache 32KBx12 / Processor
L2 Cache 256KBx12 / Processor
L3 Cache 30MB
Graphic Internal Graphic
Memory DDR4 PC4-1700, 256GB
SSD 600GB
QPI 9.6 GT (Max)
SATA 6GB/s
Infiniband Network FDR 56Gb/s
o/S Linux
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Fig. 6. Computing time according to number of core.
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Nomenclature

E : Potential in electrolyte
E) : In porous media, the conductivity is corrected
by the Bruggeman relation

R : Universal gas constant Temperature

K Kelvin temperature scale

F : Faraday’s number

T : Temperature

t : Transference number of species ‘I’ with respect

to the solvent velocity
f+ : Mean molar activity coefficient of an electrolyte

¢ : Salt concentration in the electrolyte
: Total current density in the cell
i, : Current density in the electrolyte
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