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Overview

PCM cooling faces challenges due to low thermal conductivity, typically
ranging from 0.2 to 2 Wk −1 m −1, which hinders efficient heat transfer.Does
a battery thermal management system enhance heat dissipation?

Therefore, a battery thermal management system (BTMS) is essential to
ensure the reliable operation and safety of electric vehicles. This study
presents a battery thermal management system incorporating phase change
material (PCM) and air cooling in a cylindrical lithium-ion cell with fins to
enhance heat dissipation. 

Can phase change materials be used in thermal management of lithium-ion
batteries?

Since 2014, the number of annual research literature has shown a rapid
upward trend and reached more than one hundred articles for the first time in
2021, with more and more scholars investigating different perspectives on the
application of phase change materials in the thermal management of lithium-
ion batteries. 

How can energy storage improve thermal performance of batteries?

Thermal performance of batteries is improved by energy storage with Li-ion
batteries and supercapacitors.99 Giorgio et al.103 introduced an innovative on-
board energy storage system concept that integrates a battery pack with a
metal hydride tank. 

Can a liquid cooled phase change material-hybrid battery thermal
management system improve temperature uniformity?

Chen et al. proposed a liquid cooled phase change material-hybrid battery
thermal management system containing different expanded graphite
contents, which improved the temperature uniformity and cooling
performance of the battery .
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Recent developments in phase change materials for energy storage   
       Feb 1, 2019 · Xiaolin et al. [189] studied battery storage and phase change cold storage for
photovoltaic cooling systems at three different locations, CO2 clathrate hydrate is reported as ...

Optimization of battery thermal management system based on phase change   
       Aug 15, 2025 · In this paper, a novel composite battery thermal management method based
on phase change materials (PCMs) and oil immersion cooling is proposed, and their cooling ...

Thermal Management of Lithium-Ion Batteries: A ... 
       Mar 14, 2025 · Therefore, a battery thermal management system (BTMS) is essential to ensure
the reliable operation and safety of electric vehicles. This study presents a battery thermal ...

Harnessing Phase Change Materials for ... 
       Mar 27, 2025 · Keywords: Phase Change Materials (PCMs), Battery Thermal Stability,
Renewable Energy Storage, Passive Cooling Systems, Energy ...

Battery Phase Change Energy Storage Cooling ... 
       Oct 25, 2025 · What is the role of phase change materials in energy storage? When there is
time delay or mismatch between producing energy and energy demand, thermal energy storage ...

Thermal management technology analysis of energy storage ... 
       In summary, air cooling, liquid cooling and phase change cooling in energy storage thermal
management have their advantages and disadvantages. When choosing the right cooling ...

Phase change materials for thermal energy storage  
       3 days ago · One of the disadvantages of modern lightweight construction is its lack of thermal
mass, which means this type of building can overheat in the summer and can't retain heat in ...

Comparison of cooling methods for lithium ... 
       Dec 13, 2023 · Comparison of cooling methods for lithium ion battery pack heat dissipation: air
cooling vs. liquid cooling vs. phase change material ...

The role of phase change materials in lithium-ion batteries: A ... 
       Jul 1, 2023 · Phase change materials (PCMs) have been used as high-performance materials in
various applications since they have great features such as low viscosity, low melting ...

Examination of the cooling performance of the lithium-ion battery   
       Jan 18, 2025 · Batteries are one of the most important systems in electric vehicles. The
performance of batteries varies depending on temperature, and high battery temperatures ...
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Phase Change Materials for EV Battery Thermal Management 
       Explore how phase change materials (PCMs) enhance EV battery and powertrain cooling,
enabling faster charging, improved safety, and longer

Comparison of cooling methods for lithium ion battery pack ... 
       Dec 13, 2023 · Comparison of cooling methods for lithium ion battery pack heat dissipation: air
cooling vs. liquid cooling vs. phase change material cooling vs. hybrid cooling In the field of ...

Innovative flexible multifunctional phase change materials ... 
       Jul 1, 2025 · Phase change materials (PCM) offer significant advantages in battery thermal
management (BTM) due to high energy storage, chemical stability, and zero-energy ...

Thermal Management Techniques for Lithium ... 
       Jan 12, 2023 · Thermal management systems for lithium-ion batteries based on the cooling
and heating of phase change materials have become a ...

Phase Change Materials Application in ... 
       Oct 16, 2020 · The traditional air-cooling-based BTMS not only needs extra power, but it could
also not meet the demand of new lithium-ion battery ...

Challenges in thermal management of lithium-ion batteries using phase   
       Oct 20, 2024 · Phase change materials (PCMs) absorb/release latent heat of fusion during the
melting/solidification process also this study explores the use of PCMs in Li-ion battery thermal ...

Thermal Management Techniques for Lithium-Ion Batteries Based on Phase   
       Jan 12, 2023 · Thermal management systems for lithium-ion batteries based on the cooling
and heating of phase change materials have become a popular research topic. However, the low ...

Comprehensive review of energy storage systems ... 
       Jul 1, 2024 · Battery, flywheel energy storage, super capacitor, and superconducting magnetic
energy storage are technically feasible for use in distribution networks. With an energy density ...

Mitigating thermal runaway in EV batteries using hybrid ... 
       Mitigating thermal runaway in EV batteries using hybrid energy storage and phase change
materials Cite this: RSC Adv., 2025, 15, 24947

Battery Phase Change Energy Storage Cooling Disadvantages 
       Can phase change materials help solve battery thermal management problems? Phase change
materials can assist in resolving these issues. In this paper, battery thermal management ...

Performance comparison of phase change material/liquid cooling ... 
       May 1, 2025 · Hybrid battery thermal management systems coupling phase change material
with liquid cooling are considered promising in thermal safety guarantee of lithium ion battery
packs ...
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A state-of-the-art review on modelling and simulation of battery   
       Oct 20, 2025 · The distribution of topics across institutions highlights a strong focus on phase
change materials, liquid cooling, and lithium-ion batteries, demonstrating the concentrated ...

Harnessing Phase Change Materials for Effective Cooling in ... 
       Mar 27, 2025 · Keywords: Phase Change Materials (PCMs), Battery Thermal Stability,
Renewable Energy Storage, Passive Cooling Systems, Energy Storage Systems, Hybrid Cooling
Strategies.

Investigations of phase change materials in ... 
       Jan 10, 2024 · Phase Change Materials are substances capable of storing and releasing
thermal energy during phase transitions of battery thermal ...
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