
Liquid cooling or air cooling for energy
storage thermal management

Why is liquid cooling better than air cooling?

Liquid cooling systems manage heat more effectively than air cooling. Heat transfer is fasterin liquids than in

air,allowing batteries to maintain a stable temperature even during intensive energy cycles. This ensures

consistent performance,even under heavy loads.

 

What are the benefits of liquid cooling?

Since liquid cooling offers more effective heat transfer,the cooling units are smaller in size. This allows

companies to design compact battery storage systems,saving valuable floor space. For industries like

renewable energy,where land is often limited,this is a critical benefit. 4. Prolonged Battery Lifespan

 

Why should you use liquid cooling in battery energy storage systems?

Sungrow has pioneered the use of liquid cooling in battery energy storage systems with its PowerTitan line.

This innovative solution exemplifies the practical advantages of liquid cooling for large-scale operations.

Intelligent liquid cooling ensures higher efficiency and extends battery cycle life.

 

What is a thermal management system?

The thermal management system consists of a battery packin which every five cells are sandwiched by two

cooling plates. The thickness of the cooling plate is 6 mm and it is comprised of seven rectangular channels

with a cross-section area of 3 m m &#215; 8 m m.

 

How does liquid cooling work?

Liquid cooling involves circulating a cooling liquid--usually a mixture of water and glycol--through pipes

embedded close to the batteries. The liquid absorbs heat and transfers it away from the batteries. Standout

benefits of liquid cooling include:

 

What is the range of inlet temperature for air-cooled and liquid-cooled modules?

The range of inlet temperature for both air-cooled and liquid-cooled modules is from 15 &#176;C to 25

&#176;C.The flow rate of 3 L /s to 21 L /s is investigated for the air cooling,and the flow rate between 0.5 and

L /m i n 3.5 L /m i n is examined for the liquid cooling system. 3.3. Numerical method and mesh

independence test

The active cooling systems (air and liquid cooling) discussed above consume energy and remove heat from the

surroundings. On the other hand passive cooling systems (PCM and heat pipe cooling) are TMS that can

control li-ion battery temperature without spending power. ... Thermal performance of liquid cooling based

thermal management system for ...

This study aims to compare liquid back door cooling versus traditional air cooling, and to prove the benefits of

air-to-liquid heat exchanger in terms of energy savings. According to Garimella et al. [ 5 ], this method can
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reach a PUE of 1.3.

Liquid cooling, by contrast, utilities circulating coolant to absorb and transfer heat away from critical

components. This technology shines in high-energy density applications, offering superior thermal

management even in ...

The two examples of BESS modeling presented here differ in their thermal management approaches as well as

in how the batteries are modeled as components. The first model looks at the effects of liquid cooling for 56

cells ...

Liquid cooling is increasingly being adopted across industries for high-performance BESS. Here''s why: 1.

Superior Thermal Management. Liquid cooling systems manage heat more effectively than air cooling. Heat

transfer ...

The thermal management and reduction of energy consumption in cooling systems have become major trends

with the continued growth of high heat dissipation data centers and the challenging energy situation. However,

...

Li-ion battery is an essential component and energy storage unit for the evolution of electric vehicles and

energy storage technology in the future. Therefore, in order to cope with the temperature sensitivity of Li-ion

battery ...

The air-cooling is one of coolent in BTME [11].Air-cooling system, which utilizes air as the cooling medium,

has been widely used due to its simple structure, easy maintenance, and low cost [12].However, the low

specific heat capacity of air results in poor heat dissipation and uneven temperature distribution among battery

cells [13, 14].Improving the heat dissipation ...

In summary, air cooling and liquid cooling have been typically employed for thermal management of power

electronics. However, the ongoing trend of miniaturization coupled with a rapid increase in power ratings

necessitates more sophisticated thermal management solutions capable of handling high heat flux densities.

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 ...

The cooling effect of the plates to the battery''s dynamic thermal response was not determined, proposal was

made to merge a passive PCM thermal management system along an active cooling system to take advantages

like cutting the peak load and time-shifting the active cooling section, reduced peak power conditions to

encounter the average ...

Pollution-free electric vehicles (EVs) are a reliable option to reduce carbon emissions and dependence on
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fossil fuels.The lithium-ion battery has strict requirements for operating temperature, so the battery thermal

management systems (BTMS) play an important role. Liquid cooling is typically used in today''s commercial

vehicles, which can effectively ...

Background Energy storage systems (ESS) have the power to impart flexibility to the electric grid and offer a

back-up power source. Energy storage systems are vital when municipalities experience blackouts,

states-of-emergency, and ...

The strategies of temperature control for BTMS include active cooling with air cooling, liquid cooling and

thermoelectric cooling; passive cooling with a phase-change material (PCM); and hybrid cooling that

combines active and passive cooling [7].

Standout benefits of liquid cooling include: Excellent thermal conductivity . Ability to handle higher energy

density systems . Compact design due to better heat management . Now, let''s explore why liquid cooling is ...

These cooling techniques are crucial for ensuring safety, efficiency, and longevity as battery deployment

grows in electric vehicles and energy storage systems. Air cooling is the simplest method as it offers

straightforward design and low cost but has limitations in efficiency and temperature distribution uniformity.

The thermal management of lithium-ion batteries (LIBs) has become a critical topic in the energy storage and

automotive industries. Among the various cooling methods, two-phase submerged liquid cooling is known to

be the most efficient solution, as it delivers a high heat dissipation rate by utilizing the latent heat from the

liquid-to-vapor phase change.

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.

Compare to air-cooling, the liquid-based strategy is more efficient and can reduce significantly the battery

temperature resulting from to high-end heat transfer coefficient of water or other typically used fluids [18].

Generally, liquid-cooling management can be divided into three categories [18]: 1.

Liquid cooling is far more efficient at removing heat compared to air-cooling. This means energy storage

systems can run at higher capacities without overheating, leading to better overall performance and a reduction

in energy waste. ... and a reduction in energy waste. Extended Lifespan. By keeping the system''s temperature

within optimal ...

The integration of renewable energy sources necessitates effective thermal management of Battery Energy

Storage Systems (BESS) to maintain grid stability. This study aims to address this need by examining various

thermal ...
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For example, in the 1950s, Pfannenberg, a global manufacturer of thermal management products, began

developing products, such as the first filter fan, to manage the temperature in electrical enclosures. Over the

decades, its ...

In the rapidly evolving landscape of energy storage systems (ESS), the question of whether liquid cooling

technology will overtake air cooling as the dominant thermal management solution is ...

energy storage, air cooling, liquid cooling, commercial &  inductrial energy storage, liquid cooling battery

module pack production line assembly line solution Agree &  Join LinkedIn

Numerous studies have delved into diverse approaches to enhance BTM, contributing to a comprehensive

understanding of this crucial field. For instance, one study introduced an enhanced electro-thermal model to

improve battery performance, co-estimating state of charge (SOC), capacity, core temperature, and surface

temperature; however, it ...

Air-cooling is still a common thermal management solution for BESS. It uses air to dissipate heat, usually

with fans, heat sinks, air conditioning systems and other HVAC components. There''s nothing wrong with

air-cooling, ...

The forced flow rate of air was suggested to be less than 0.4 m/s from the perspective of energy conservation.

The above research of direct liquid-cooling and air-cooling coupling thermal management system may provide

a new method for the thermal management and protection of LIBs working at high rates.

There are four thermal management solutions for global energy storage systems: air cooling, liquid cooling,

heat pipe cooling, and phase change cooling. At present, only air cooling and liquid cooling have entered large

...

With its superior thermal performance, enhanced energy efficiency, and improved battery longevity, liquid

cooling is rapidly becoming the preferred solution for commercial &  industrial energy storage, grid-scale

storage, data ...

Battery Energy Storage Systems (BESS) are a cornerstone of modern energy infrastructure, enabling

renewable integration, grid stabilization, and peak-load management. As BESS deployments expand, ensuring

optimal performance and longevity becomes paramount--and that hinges significantly on thermal

management.

The BTMS based on the cooling media mainly includes air cooling, liquid cooling, phase change material

(PCM) cooling, heat pipe cooling and composite cooling schemes [9], [10], [11].Among these, the air cooling

system has the advantages of simple structure, easy maintenance and low energy consumption, which focuses
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on optimizing the air duct structure ...

Choosing the right cooling technology is a critical decision, with air and liquid cooling being the dominant

options. Each comes with its unique advantages, limitations, and applications. In this blog, we''ll explore both

approaches in-depth, outline key considerations, ...
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