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Numerical Calculation and Experimental Research

on Thermoelectric Coupling of Power Battery Module Bus-bars
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Abstract: Taking the battery module bus-bars of an electric vehicle as the research object, the 3D digit-
al of bus-bar, working boundary conditions, connection relationships between bus-bar and battery cells
were extracted. The influence rules of current size, convective heat transfer coefficient and pole welding
process on the temperature of bus-bar were studied by numerical method of thermoelectric coupling. In or-
der to ensure the accuracy of the numerical calculation, the dynamic battery pack test system was used to
investigate the temperature variance of the specified working condition. The test condition was consistent
with the boundary setting in the numerical calculation. The results show that the grid partition, boundary
condition, current size, convective heat transfer coefficient and pole welding process have different effects

on the temperature rise of the bus-bar. As the error between the numerical calculation and test result oc-
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curs in some working conditions, the reason was analyzed in detail. The correlation between the factors

and the influence law of the error were also further studied, and then the numerical calculation model was

modified. Finally, under the new working conditions, the numerical calculation and experimental measure-

ments of bus-bar were carried out. Through using factor association and the influence rule on the error,

the error between numerical calculation and experimental measurement was within 3. 7%.

Key words: power battery;factor association; welding process; temperature rising; thermo-electric coupling
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Fig. 1 Bus bar 3D model and grid dispersion
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Tab.1 Grid setup
01 0.2 571.32
02 0.4 71.52
03 0.8 8.93
04 1.6 1.12
05 2 0.59
06 4 0.07
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Tab. 2 Physical properties of aluminum 6061

Py R ZH
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Fig. 2  Influence of grid dispersion on the

temperature rise of confluence
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Tab.3 Boundary case design of inlet and outlet boundary

T #FAEE HOEE O dmiE MEBRS JOWem? RE T R B

F5  CARmE) R /A /mm K /C

01 BMgE BRIl 400 0.8 5 25

02 XM R 400 0.8 5 25

03 Hmd i 400 0.8 5 25
WA+ A

04 e P 400 0.8 5 25
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Fig. 3 Inlet and outlet boundary condition
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Tab. 4 Case design of convective heat transfer coefficient

, XA R RE T VRO
01 1 25
02 3 25
03 5 25
04 7 25
05 9 25
06 11 25
07 13 25

08 15 25
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Fig. 4 Schematic diagram of bus bar and lead connection
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Fig. 5 Welding process control schematic
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Tab.5 Parameter setup of standard case

T SHRE BT SyitE
LA 1.5 mm A 100 A
g B 3 mm S8 1 25 °C
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Fig. 6  Influence of current inlet boundary
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on the temperature rising in bus-bars
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Fig. 7 Influence of current outlet boundary on

the temperature rising in bus-bars
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Fig. 8 Influence of convective heat transfer coefficient
on the temperature rising in bus-bars
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Fig.9  Influence of lead welding process
on the temperature rising in bus-bars
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Fig. 11  Bus bar 3D model and grid entity
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Fig. 13 Experimental flow chart
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numerical calculation and experiment test before correction
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Fig. 15 Temperature rise comparison chart between the
numerical calculation and experiment test after correction
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Tab. 6 Correction of convective heat transfer coefficient
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