SOLAR Pro. New energy battery air cooling to liquid
cooling

Can liquid cooling improve battery thermal management systemsin EVs?

Anisha et a. analyzed liquid cooling methods,namely direct/immersive liquid cooling and indirect liquid
cooling,to improve the efficiency of battery thermal management systems in EVs. The liquid cooling method
can improve the cooling efficiency up to 3500 timesand save energy for the system up to 40% compared to the
air-cooling method.

Can aLi-ion battery pack be cooled with an air cooling system?

Xie et al. conducted an experimental and CFD study on a Li-ion battery pack with an air cooling system.
They optimized three structural parameters of the cooling system including the air inlet and outlet angles and
the width of the flow channels between the cells.

Can advanced cooling strategies be used in next-generation battery thermal management systems?

The efforts are striving in the direction of searching for advanced cooling strategies which could eliminate the
limitations of current cooling strategies and be employed in next-generation battery therma management
systems.

Can direct liquid cooling improve battery thermal management in next-generation EVs?

Based on this review of recent research studies and the points discussed above,it is expected that direct liquid
cooling has the potentialto be considered as an advanced cooling strategy for battery therma management in
next-generation EVs.

Does air cooling reduce power consumption of acylindrical battery module?

In the study of Park and Jung ,authors compared the air cooling and direct liquid cooling with mineral oil for
thermal management of a cylindrical battery module. Their results indicated that for the heat load of 5W /c el
[,the ratio of power consumption is PR = 9.3.

Why isdirect liquid cooling agood option for a battery?
Even in extreme operating conditions such as a thermal runaway,direct liquid cooling has the capability to
enable safe battery operation due to the high fire point and phase transition characteristics of coolants.

This paper introduces an innovative battery pack thermal management system that combines air and liquid
cooling with areturn air feature to mitigate condensation in traditional models. Through CFD simulations, the
system's performance across various air velocities and temperatures was analyzed, highlighting the return
air'sroleinreducing ...

Air cooling, liquid cooling, phase change cooling, and heat pipe cooling are all current battery pack cooling
techniques for high temperature operation conditions [7,8,9]. Compared to other cooling techniques, the liquid
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cooling system has become one of the most commercial therma management techniques for power batteries
considering its effective ...

Despite the challenges, liquid cooling emerges as a superior solution for its enhanced cooling capacity,
essential for meeting the operationa demands of modern EVs. This review highlights the imperative of
optimizing BTMS. ...

Generdly, in the new energy vehicles, the heating suppression is ensured by the power battery cooling
systems. In this paper, the working principle, advantages and disadvantages, the...

Air cooling requires an additional fan to push the air into the air pockets around battery packs which requires
extra energy. Compared to an air-cool system, the liquid cooling technique is believed to be more compact in
producing desired results.

Research studies on phase change materia cooling and direct liquid cooling for battery thermal management
are comprehensively reviewed over the time period of 2018-2023. This review discusses the various
experimental and numerical works executed to date on battery therma management based on the
aforementioned cooling strategies.

The parasitic power consumption of the battery thermal management systemsis a crucial factor that affects the
specific energy of the battery pack. In this paper, a comparative analysis is conducted between air type and
liquid type thermal management systems for a high-energy lithium-ion battery module. The parasitic power
consumption and cooling performance ...

When it comes to managing the thermal regulation of Battery Energy Storage Systems (BESS), the debate
often centers around two primary cooling methods: air cooling ...

battery cooling technology of new energy vehicles is conducive to promoting the development of new energy
vehicle industry. Keywords: Air cooling, heat pipe cooling, liquid cooling, phase change ...

Compared with traditional air cooling methods, liquid cooling systems have higher heat dissipation efficiency
and lower flow resistance, and have become the preferred choice for mainstream new energy vehicle
manufacturers such as...

Liquids, with their superior heat transfer coefficients compared to air, are more efficient in cooling and require
less electrical energy for pumping . Liquid cooling in battery thermal management can be broadly classified
into three categories : 1. Immersion cooling: This involves submerging the battery modules directly in a

dielectric fluid ...

Research studies on phase change materia cooling and direct liquid cooling for battery thermal management
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are comprehensively reviewed over the time period of 2018-2023. This review discusses the various ...

The study proposes an innovative hybrid battery thermal management system that integrates indirect liquid
cooling and forced air cooling to effectively regulate battery pack ...

Direct liquid cooling has the potential to achieve the desired battery performance under normal as well as
extreme operating conditions. However, extensive research still needsto be...

Research studies on phase change material cooling and direct liquid cooling for battery thermal management
are comprehensively reviewed over the time period of 2018-2023. This review discusses the various
experimental and numerical works executed to date on battery thermal management based on the
aforementioned cooling strategies. Considering the ...

Although many EV OEMSs use liquid cooling as the primary cooling method for their EV battery packages, the
air-cooling BTMS is still well adopted in large-scale commercial applications of low specific energy battery
systems for EV's or HEV's with a stringent requirement of cost-down [138] as well as a loose requirement of

fast charging and discharging operations ...
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