
LIQUID COOLING SYSTEM FOR
LITHIUM ION BATTERY

The performance, safety, and cycle life of lithium-ion

batteries (LiBs) are all known to be greatly

influenced by temperature. In this work, an

innovative cooling system is employed with a

Reynolds number range of 15,000 to 30,000 to

minimize the temperature of LiB cells. The

continuity, momentum, and energy equations are

solved using the Finite Volume Method ???

In this paper, a novel modular liquid cooling system

(Fig. 1) was designed to provide an efficient and

feasible thermal management solutions for

cylindrical lithium-ion battery module. The cooling

system is composed of inlets/outlets, cooling

modules, connecting splices, connecting bolts, etc.

The material of the cooling module is aluminum with

Panchal et al. [10] established the electrochemical

battery thermal model of large-sized LiFePO4

prismatic lithium-ion battery at different C-rate

(C-rate is the measurement of the charge and

discharge current of a battery). In liquid cooling

mode, multiple thermocouples were arranged to

collect the surface temperature of lithium battery.
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Chacko et al. [15] evaluated the performance of an

indirect liquid cooling battery pack and concluded

that active indirect liquid cooling/heating would be

one of the most promising means to achieve battery

thermal management.  Prediction of thermal

behaviors of an air-cooled lithium-ion battery system

for hybrid electric vehicles.

In the paper "Optimization of liquid cooling and heat

dissipation system of lithium-ion battery packs of

automobile" authored by Huanwei Xu, it is

demonstrated that different pipe designs can

improve the effectiveness of liquid cooling in battery

packs.  COMSOL, "analyzing the liquid cooling of a

li-ion battery pack." [Online]. Available 

Liquid cooling: Cylindrical lithium-ion battery:

Modular cooling blocks with microchannels:

40???140 ml/min: 30 ?C: 40.85 ?C at 140 ml/min

flow rate: Parallel cooling performs better than serial

cooling in reducing maximum temperature and

temperature difference: Did not consider contact

thermal resistance between cells and cooling blocks

in 
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The removed Q h by air cooling system and the

water-cooling system can be defined as: (3) Q h =

??? ??<< Q g e n d t c b m (T 1 ??? T 0) ??? i b ???

where m is the battery's mass, T 0 and T 1 are the

battery module's average temperatures at the

beginning and the end of the discharge process, i b

is the battery's amount, and Q g e n is the heat 

Al-Zareer et al. explored the cooling effects of pool

boiling cooling systems utilizing liquid ammonia [25],

propane [26], and r134a  The primary objective of

this study is proving the advantage of applying the

fluorinated liquid cooling in lithium-ion battery pack

cooling. This study comparatively analyzed the

temperature response between 

A battery liquid cooling system is a specific type of

cooling system that is employed to cool the cells of

a BP. Its fundamental objective is to furnish secure

and effective cooling for the BP, while concurrently

curtailing the risk of overheating or short-circuiting. 

Thermal management of lithium-ion battery pack

with liquid cooling: a 
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In this study, the effects of battery thermal

management (BTM), pumping power, and heat

transfer rate were compared and analyzed under

different operating conditions and cooling

configurations for the liquid cooling plate of a

lithium-ion battery. The results elucidated that when

the flow rate in the cooling plate increased from 2 to

6 L/min, the average ???

Engineering Excellence: Creating a Liquid-Cooled

Battery Pack for Optimal EVs Performance. As

lithium battery technology advances in the EVS

industry, emerging challenges are rising that

demand more sophisticated cooling solutions for

lithium-ion batteries.Liquid-cooled battery packs

have been identified as one of the most efficient and

cost effective solutions to ???

Cooling lithium-ion battery packs is vital, as is

evaluating which battery cooling system is most

effective and the right electric vehicle coolant to use.

 Liquid cooling systems have their own share of

safety issues related to leaking and disposal, as

glycol can be dangerous for the environment if

handled improperly. These systems are 
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Specifically, Sundin and Sponholtz conducted an

experimental investigation showing lower

temperatures of a prismatic Li-ion cell under their

charge/discharge cycle and directly compared the

thermal performance of immersion cooling against

that of air cooling. During their study, the peak

current was only limited to .

A battery thermal management system (BTMS) is

crucial for the safety and performance of lithium-ion

batteries (LIBs) in electric vehicles. To improve the

BTMS in terms of cooling performance and pumping

cost, an innovative liquid immersion battery cooling

system (LIBCS) using flow guides with fish-shaped

holes is proposed.

These liquid cooled systems can be subdivided

based on the means by which they make contact

with the cells, which includes: (a) indirect cooling

where coolant is isolated from batteries via a jacket,

tube or plate adjacent to battery modules; (b) direct

cooling (immersion cooling) where batteries are

directly in contact with the coolant.
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As the demand for higher specific energy density in

lithium-ion battery packs for electric vehicles rises,

addressing thermal stability in abusive conditions

becomes increasingly critical in the safety design of

battery packs. This is particularly essential to

alleviate range anxiety and ensure the overall safety

of electric vehicles. A liquid cooling system is a

common way in ???

Zhao et al. [12] proposed a novel thermal

management system for lithium-ion battery modules

that combines direct liquid-cooling with forced

air-cooling, utilizing transformer oil as the liquid

cooling medium. However, the complex nature of

this system results in a low volumetric energy

density for this battery pack.

A kind of 3.2 V/10Ah pouch-type automobile lithium

iron phosphate (LFP) battery is considered as the

research object. Fig. 1 shows a schematic diagram

of the simplified battery model, which mainly

consists of the positive/negative tabs and the

battery body. The basic parameters of the LFP

battery are presented in Table 1 [33].Three types of

mini-channel liquid ???
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A commercial 2000 mA h lithium ion 18,650 battery

(NMC/graphite) is chosen as the simulation unit.

The schematic of the lithium ion battery pack is

shown in Fig. 1.The system contains 16 cylindrical

batteries, two plastic boards made by

acrylonitrile-butadienestyrene (ABS), and a water

cooling tube surrounding the batteries.

The direct liquid-cooling system offers a higher

cooling efficiency due to the low contact thermal

resistance between the battery and the liquid, as the

battery is immersed into the liquid [36]. Moreover, if

the coolant is flame retardant, it offers the function

of fire suppression, which greatly reduces the risk of

thermal runaway [37] .

In response to the environmental crisis and the

need to reduce carbon dioxide emissions, the

interest in clean, pollution-free new energy vehicles

has grown [1].As essential energy storage

components, battery performance has a direct

impact on vehicle product quality [2].Lithium-ion

batteries, with their high energy density and long

cycle life, have become ???
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1 INTRODUCTION. Lithium ion battery is regarded

as one of the most promising batteries in the future

because of its high specific energy density. 1-4

However, it forms a severe challenge to the battery

safety because of the ???

What Are the Most Effective Cooling Systems for

Batteries? A battery in an EV is typically cooled in

the following ways: Air cooled;  Modeling Liquid

Cooling of a Li-Ion Battery Pack with COMSOL

Multiphysics(R)  you can use the same 1D

electrochemical model as the one used in the

Thermal Modeling of a Cylindrical Lithium-Ion

Battery in 3D 

The cooling plate is an important guarantee for the

performance of liquid-cooling thermal management

systems.  [22] significantly improved the

temperature uniformity of battery packs by changing

the contact area between cylindrical lithium-ion ???
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Relevant reports have illustrated that the worldwide

lithium-ion battery shipment had reached 294.5

GWh in 2021,  To further improve the thermal

performance of the hybrid system of liquid/PCM

cooling scheme, the cooling strategy was changed

according to the PCM temperature in Ref. [85].

Rao Z, Zhen Q, Yong K, et al. Thermal performance

of liquid cooling based thermal management system

for cylindrical lithium-ion battery module with

variable contact surface. Appl Therm Eng 2017;

123: 1514???1522.

The heat transfer coefficient of the liquid-cooling

system is very high, while the temperature remains

uniform in the PCMs cooling system during the

material phase transition process.  Saw, L.H.; Tay,

A.A.O.; Zhang, L.W. ???
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Efficient thermal management of lithium-ion battery,

working under extremely rapid

charging-discharging, is of widespread interest to

avoid the battery degradation due to temperature

rise, resulting in the enhanced lifespan. Herein,

thermal management of lithium-ion battery has been

performed via a liquid cooling theoretical model

integrated with ???

Here, a coolant flows directly around the battery

cells, effectively dissipating the released heat. Since

the cells and their electrical arresters are embedded

in the coolant, this is also known as battery

immersion cooling. Thermal management of the

lithium-ion battery is of great importance.

Thermal management for the prismatic lithium-ion

battery pack by immersion cooling with Fluorinated

liquid. Author links open overlay panel Yang Li a,

Minli Bai a, Zhifu  The proposed battery thermal

management system based on liquid immersion

cooling. In order to reveal the phase change heat

transfer mechanism on the battery surface at 

(C) 2025 Solar Energy Resources 10 / 11 Web: https://www.gebroedersducaat.nl



LIQUID COOLING SYSTEM FOR
LITHIUM ION BATTERY

They are also utilized in LED cooling systems [72]

and lithium-ion battery cooling mechanisms [64]. In

comparison to other thermally conductive fluids,

liquid metals not only demonstrate superior thermal

conductivity but have exhibited a convective heat

transfer coefficient of 10,000 W/(m 2 ?K) at a

velocity of 0.1 m/s.
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