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Can liquid-cooled battery thermal management systems be used in future lithium-ion batteries?

Based on our comprehensive review,we have outlined the prospective applicationsof optimized liquid-cooled

Battery Thermal Management Systems (BTMS) in future lithium-ion batteries. This encompasses

advancements in cooling liquid selection,system design,and integration of novel materials and technologies.

 

How to improve the energy density of lithium-ion batteries?

Upgrading the energy density of lithium-ion batteries is restricted by the thermal management technology of

battery packs. In order to improve the battery energy density,this paper recommends an F2-type liquid cooling

systemwith an M mode arrangement of cooling plates,which can fully adapt to 1C battery charge-discharge

conditions.

 

How to reduce the risk of thermal runaway in lithium-ion batteries?

Therefore,it is necessary to conduct heat managementfrom each link of the lithium-ion battery to reduce the

risk of thermal runaway. Thermal management can be achieved by improving the electrical properties and

thermal stability of battery materials. This is an effective solution starting from the battery source.

 

Are lithium-ion batteries a new type of energy storage device?

Under this trend,lithium-ion batteries,as a new type of energy storage device,are attracting more and more

attention and are widely used due to their many significant advantages.

 

What is the thermal management structure for lithium-ion battery modules?

A novel thermal management structure for lithium-ion battery modules is proposed. The model addresses the

issue of inadequate heat dissipation in phase change materials. The uniformity of temperature within the

battery module has been improved. No potential conflict of interest was reported by the author (s).

 

What is a lithium-ion battery (LIB)?

The lithium-ion battery (LIB) stands out among all battery categories and cell types due to its exceptional

performance and characteristics. The recycling potential and the increasing awareness of the ecological impact

of lithium batteries have spurred innovative investigations aimed at enhancing LIB technologies.

Based on our comprehensive review, we have outlined the prospective applications of optimized liquid-cooled

Battery Thermal Management Systems (BTMS) in future lithium-ion batteries. This encompasses

advancements in cooling liquid selection, system design, and integration of novel materials and technologies.

These advancements provide valuable ...

Direct liquid cooling significantly enhances efficiency by allowing direct contact between the coolant and

batteries, thereby reducing contact resistance [14]. However, this method increases system complexity, costs,
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and weight due to ...

Liquid cooling, as the most widespread cooling technology applied to BTMS, utilizes the characteristics of a

large liquid heat transfer coefficient to transfer away the thermal generated during the working of the battery,

keeping its work temperature at the limit and ensuring good temperature homogeneity of the battery/battery

pack [98]. Liquid ...

Recent advancements in lithium-ion battery (LIB) technology have underscored the critical importance of

understanding and managing heat generation to enhance performance, safety, and longevity.

3 ???&#0183; This study introduces a novel comparative analysis of thermal management systems for

lithium-ion battery packs using four LiFePO4 batteries. The research evaluates advanced configurations,

including a passive system with a phase change material enhanced with extended graphite, and a semipassive

system with forced water cooling.

Thermal runaway propagation (TRP) in lithium batteries poses significant risks to energy-storage systems.

Therefore, it is necessary to incorporate insulating materials between the batteries to prevent the TRP.

However, the incorporation of insulating materials will impact the battery thermal management system

(BTMS). In this article, the ...

Fig. 1 shows the liquid-cooled thermal structure model of the 12-cell lithium iron phosphate battery studied in

this paper. Three liquid-cooled panels with serpentine channels are adhered to the surface of the battery, and

with the remaining liquid-cooled panels that do not have serpentine channels, they form a battery pack heat

dissipation ...

This article reviews the latest research in liquid cooling battery thermal management systems from the

perspective of indirect and direct liquid cooling. Firstly, different coolants are...
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