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Abstract

Immersion cooling is an efficient cooling method. However, due to structural characteristics of
square-shell batteries, it is easy to cause flow dead zones in the coolant, which in turn results in less
research on immersion cooling of square-shell batteries. In order to solve this problem, this article
proposes a parallel split-flow immersion cooling thermal management system consisting of five 116
Ah square-shell batteries distributed in parallel and based on up and down staggered curved flow.
The geometric model of the battery module was established through relevant modeling software,
and the numerical simulation process of the battery module discharging at a 2C rate and dissipating
heatbased on immersion cooling was discussed. The entire simulation was performed in Ansys Fluent.
The temperature distribution, flow distribution and pressure distribution under parallel flow were
also studied. The simulation results show that the maximum temperature of the battery is lower
than 37°C, and the maximum temperature difference inside the module is lower than 1.2°C. There-
fore, the proposed immersion cooling thermal management system has efficient cooling capabilities
and the ability to improve temperature consistency, and has important reference significance for
the design of immersion cooling systems for square-shell batteries.
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Figure 1. Schematic diagram of the battery module structure: (a) The front view of the module inside; (b) In-side the module,

right view; (c) Schematic diagram of the geometric dimensions of the deflector; (d) Schematic diagram of the overall assembly
of the battery module
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Figure 2. Schematic diagram of meshing of battery module model
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Figure 3. Battery module overall temperature cloud chart
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Figure 4. Temperature cloud diagrams of battery modules in different directions: (a) front view; (b) top view; (c) left view;

(d) cross-sectional view
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Figure 5. Average temperature of different batteries
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