
 

Immersion cooling of energy storage batteries

Why is immersion cooling important for a battery thermal management system?
High charge/discharge rates and high energy density require a greater cooling power and a
more compact structure for battery thermal management systems. The Immersion cooling
(direct liquid cooling) system reduces the thermal resistance between the cooling medium and
the batteryand greatly enhances the cooling effect of the system.
 
Is liquid immersion cooling a good option for lithium ion batteries?
With higher energy density and fast-charging demands in modern EVs and energy storage
systems, traditional air and indirect liquid cooling methods struggle to keep up with thermal
runaway risks and non-uniform heat dissipation. (Roe et al., Immersion Cooling for Lithium-Ion
Batteries - A Review, 2022). Liquid Immerison cooling.
 
Is immersion cooling the future of energy storage?
Key challenges include: According to market forecasts,the use of immersion cooling in energy
storage systems is expected to grow at over 22% annually through 2030. While fluid cost and
system complexity remain hurdles,this technology represents the future of thermal
management in EV batteries.
 
Is immersion cooling a good option for a battery pack?
When analyzing the lifecycle cost and carbon footprint of battery packs,the immersion cooling
technique is the most economical and environmentally friendly option,exhibiting the lowest
overall costs and emissions among all battery thermal management systems. 5.

The phenomenon of heat accumulation during the discharge process of lithium-ion batteries
(LIBs) significantly impacts their performance, lifespan, and safety. A well-designed ...

According to market forecasts, the use of immersion cooling in energy storage systems is
expected to grow at over 22% annually through 2030. While fluid cost and system ...

Immersion liquid cooling technology is an efficient method for managing heat in energy storage
systems, improving performance, reliability, and space efficiency.

Immersion battery cooling involves immersing the battery directly in a coolant and has the
advantages of a simple structure, rapid cooling, and better temperature uniformity than ...

Extended Abstract Lithium-ion (Li-ion) batteries are widely used as the primary energy storage
solution in electrical vehicles (EVs) due to their high energy density and ...

Abstract: The thermal management system of batteries is of great significance to the safe and
efficient operation of lithium batteries. Compared with traditional thermal management ...

High charge/discharge rates and high energy density require a greater cooling power and a
more compact structure for battery thermal management systems. The ...
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The efficient thermal management of large-capacity energy storage batteries is a critical
technical challenge to ensure their safe operation and support the implementation of ...

Abstract. Effective thermal management of high power density batteries is essential for battery
performance, life, and safety. This paper experimentally investigates direct ...

This study provides a comprehensive and up-to-date review of battery immersion cooling,
offering valuable insights to advance battery thermal management systems and ...

Simulation study on cooling performance of immersion liquid cooling systems for energy-
storage battery packs [J]. Energy Storage Science and Technology, 2025, 14 (2): 648-658.

The simulation model is validated by the experimental data of a single adiabatic bare battery in
the literature, and the current battery thermal management system based on ...

Shell (Shanghai) and Chongqing-based QingAn Energy Storage (QAES) have formed a
strategic partnership to introduce immersion-cooling technology to large-scale and ...

Battery degradation is inevitable, but its pace depends on factors like temperature. High heat
accelerates decline, while cold hinders performance. Enter immersion cooling--a ...

In recent years, immersion cooling has gained wide interest for thermal management of lithium-
ion batteries. Usually, dielectric oils or fluorinated liquid are used as ...
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