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Can liquid immersion cooling be used for lithium-ion batteries?

Experimental study of liquid immersion cooling for different cylindrical lithium-ion batteries under rapid

charging conditions. Thermal Science and Engineering Progress Daccord, R., A. Bouillot, and T. Kientz,

Aging of a dielectric fluid used for direct contact immersion cooling of batteries.Front Mech Eng. 9: p.

1212730.

 

Does battery immersion cooling increase heat transfer?

Performance of battery immersion cooling and different cooling fluids reviewed. Immersion fluids can

increase heat transfer by up to 10,000 times compared to air. Thermal properties of lithium-ion batteries and

heat transfer mechanisms explored. Safety implications of battery immersion cooling discussed.

 

What are the advantages of immersion cooling in a cylindrical lithium ion battery?

The immersion cooling system avoids the complicated fluid channel structure design,enables the battery

surface to participate in heat exchange fully,and has higher adaptabilityto the cooling of cylindrical LIB

[24,42]. Satyanarayana et al.  used mineral oil and therminol for immersion cooling experiments of cylindrical

LIB.

 

Do lithium-ion batteries have a heat accumulation problem?

The phenomenon of heat accumulationduring the discharge process of lithium-ion batteries (LIBs)

significantly impacts their performance,lifespan,and safety. A well-designed cooling architecture is a critical

issue for solving the heat accumulation problem of the battery immersion cooling system (BICS).

 

What is immersion cooled battery thermal management?

In immersion cooling,the battery is submerged in a dielectric coolant,establishing direct contact between the

coolant and the heat source. The current state-of-the-art immersion-cooled battery thermal management

systems with single-phase and two-phase techniques are comprehensively reviewed.

 

What are the safety implications of battery immersion cooling?

Safety implications of battery immersion cooling discussed. Research gaps in battery immersion cooling

presented. Battery thermal management systems are critical for high performance electric vehicles, where the

ability to remove heat and homogenise temperature distributions in single cells and packs are key

considerations.

The widespread adoption of battery energy storage systems (BESS) serves as an enabling technology for the

radical transformation of how the world generates and consumes electricity, as the paradigm shifts from a ...

BTMS in EVs faces several significant challenges [8].High energy density in EV batteries generates a lot of
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heat that could lead to over-heating and deterioration [9].For EVs, space restrictions make it difficult to

integrate cooling systems that are effective without negotiating the design of the vehicle [10].The variability in

operating conditions, including ...

Effective thermal management of high power density batteries is essential for battery performance, life, and

safety. This paper experimentally investigates direct mineral oil jet impingement...

This behaviour has also been observed in previous studies on lithium-ion battery immersion cooling [43, 44].

As the discharge process progresses, vapour bubbles of smaller diameter subsequently develop on the upper

(positive) electrode surface, first observed at the end of 4C discharge at a DOD ? 0.98. ... J. Energy Storage,

20 (2018), pp ...

Review of electric vehicle energy storage and management system: Standards, issues, and challenges," J.

Energy Storage, vol. 41, no. July, p. 102940, 2021 ... Numerical analysis of single-phase liquid immersion

cooling for lithium-ion battery thermal management using different dielectric fluids," Int. J. Heat Mass

Transf., vol. 188, p ...

Abstract. Overheating of Li-ion cells and battery packs is an ongoing technological challenge for

electrochemical energy conversion and storage, including in electric vehicles. Immersion cooling is a

promising thermal management technique to address these challenges. This work presents experimental and

theoretical analysis of the thermal and electrochemical ...

Highlights o Performance of battery immersion cooling and different cooling fluids reviewed. o Immersion

fluids can increase heat transfer by up to 10,000 times compared to air. ...

The 2019 explosion at Arizona''s McMicken Battery Energy Storage facility revealed critical vulnerabilities in

lithium-ion storage systems, underscoring the urgent need for improved facility design, specialized firefighter

training, ...

However, the large capacity energy storage battery releases a lot of heat during the charging and discharging

process, ... the BICS in this study mainly uses single-phase dielectric coolant for immersion cooling of

lithium-ion batteries. In addition to the pentaerythritol esters proposed in this paper, two dielectric coolants,

mineral oil and ...

Mineral Oil Immersion Cooling of Lithium-Ion Batteries: An Experimental Investigation ... Journal of

Electrochemical Energy Conversion and Storage 19(2):1-12; August 2021; 19(2):1-12; DOI:10.1115 ...

Lithium-ion batteries are widely adopted as an energy storage solution for both pure electric vehicles and

hybrid electric vehicles due to their exceptional energy and power density, minimal self-discharge rate, and

prolonged cycle life [1, 2].The emergence of large format lithium-ion batteries has gained significant traction
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following Tesla''s patent filing for 4680 ...

Liquid cooling systems represent a crucial advancement in energy storage technology, especially for

fast-discharging lithium-ion battery packs. ... Experimental investigation and comparative analysis of

immersion cooling of lithium-ion batteries using mineral and therminol oil. Appl. Therm. Eng., 225 (2023),

10.1016/j.applthermaleng.2023.120187 ...

Recently, the energy crisis and environmental pollution have emerged as significant concerns. Electric

vehicles (EVs) have garnered significant attention as an alternative to traditional automobiles to alleviate these

issues [1, 2].Lithium-ion (Li-ion) batteries are considered the best candidate for EVs due to their high energy

density, power density, long cycle life, and ...

Abstract. Effective thermal management of high power density batteries is essential for battery performance,

life, and safety. This paper experimentally investigates direct mineral oil jet impingement cooling of the

lithium-ion (Li-ion) battery pack. For the first time, experimental results of mineral oil-based cooling of

batteries are reported. Both charging and ...

Immersion cooling is revolutionizing battery energy storage systems (BESS) by addressing the root cause of

thermal runaway--excessive heat at the cell level. By submerging batteries in a dielectric liquid coolant, this ...

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. 

Energy storage power stations using lithium iron phosphate (LiFePO4, LFP) batteries have developed rapidly

with the expansion of construction scale in recent years. Owing to complex electrochemical systems and

application scenarios of batteries, there is a high risk of thermal runaway (TR) and TR propagation, which

may result in fires or explosions. In this work, an oil ...

In this study, a 372 kW/372 kWh cluster-level immersion cooling lithium-ion battery energy storage system

was proposed. The system consists of 416 pieces of 280Ah LiFePO 4 batteries, with the entire cluster

immersed in coolant. The 10# transformer oil, silicone oil-5cSt, and natural ester RAPO are selected as the

immersion coolant.

The phenomenon of heat accumulation during the discharge process of lithium-ion batteries (LIBs)

significantly impacts their performance, lifespan, and safety. A well-designed ...

Immersion cooling for lithium-ion batteries - A review. March 2022; Journal of Power Sources

525(2):231094; ... high-power prismatic lithium titanate battery pack under 8C discharge.

Immersion cooling in EVs has remained quite limited over the past few years. Early implementation has
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occurred in a few market segments, including high-performance hybrids such as McLaren and plans for

Mercedes AMG in the future, relatively niche luxury battery electric vehicles like Rimac and Faraday Future,

and construction equipment through companies such ...

The development of lithium-ion (Li-ion) battery as a power source for electric vehicles (EVs) and as an energy

storage applications in microgrid are considered as one of the critical technologies to deal with air pollution,

energy crisis and climate change [1].The continuous development of Li-ion batteries with high-energy density

and high-power density has led to ...

In the present era of sustainable energy evolution, battery thermal energy storage has emerged as one of the

most popular areas. A clean energy alternative to conventional vehicles with internal combustion engines is to

use lithium-ion batteries in electric vehicles (EVs) and hybrid electric vehicles (HEVs). ... Immersion cooling

for lithium ...

Abstract The efficient thermal management of large-capacity energy storage batteries is a critical technical

challenge to ensure their safe operation and support the ...

This review therefore presents the current state-of-the-art in immersion cooling of lithium-ion batteries,

discussing the performance implications of immersion cooling but also identifying gaps...
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