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Abstract

In recent years, electric vehicles (EVs), as an environmentally friendly and efficient means of

(=
PR

SCEG| M BRIER, TRl BOR, EB. RSN G RO E R D] @515, 2024, 13(1): 913-922.
DOI: 10.12677/mos.2024.131088


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2024.131088
https://doi.org/10.12677/mos.2024.131088
https://www.hanspub.org/

WRIEA

farey
=¥

transportation, have been attracting more and more attention and favor from consumers. Howev-
er, the high energy density and high power output of electric vehicles also bring many thermal
management challenges. Among them, thermal management of EV battery packs is one of the key
factors affecting battery performance and life. Traditional thermal management systems for EV
batteries are usually liquid-cooled, but liquid-cooled systems have the disadvantages of low heat
transfer rate, low energy efficiency ratio, and high complexity. In order to overcome the limita-
tions of the traditional liquid-cooled system, the direct-cooled thermal management system has
been proposed and gained wide attention. Taking the direct cooling plate of the electric vehicle
battery pack as the research object, a 1:1 three-dimensional CAD model of the direct cooling plate
is constructed. The specific process of building the gas-liquid two-phase flow mass transfer model
and the parameter settings are introduced. The surface temperature and internal gas phase of the
tube were compared under different mass transfer coefficients. The surface temperature, internal
gas phase and internal pressure of the cold plate were simulated under the experimental condi-
tion of single side heating. The results show that the model has high simulation accuracy and is in
good agreement with the experimental data. The surface temperature error is less than 7.8%. This
paper provides some theoretical guidance for the modeling and simulation of vehicle large size
straight cold plates.
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Figure 1. Geometric model of cold plate
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Figure 2. Cold plate runner
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Figure 3. Surface mesh
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Figure 4. Internal body mesh

4. PIEBIAERIAS

Table 1. Parameter settings
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Figure 5. Fine tube surface temperature and internal gas phase rate
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Figure 6. Cold plate surface temperature variation
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Figure 7. Variation of gas phase rate inside the cold plate
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Figure 8. Pressure variation inside the cold plate
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Figure 9. Flow patterns at bends
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Figure 11. Schematic diagram of the experimental system
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