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Overview

Does a phase change material make a lithium-ion battery thermally efficient?

Heyhat et al. examined the thermal ability of the passive heat control system
of an 18,650 lithium-ion battery using phase change materials (PCM). They
concluded that the porous PCM showed more gravity efficacy than the nano-
PCM and the fin-PCM ones. 

Are phase change composites suitable for lithium-ion batteries?

This study develops flexible, leakage-proof phase change composites with
dual-mode thermal management for lithium-ion batteries. The composites
offer Joule heating, passive cooling, and temperature sensing. Simulations
validate their performance and provide insights into material optimisation. 

What are the challenges faced by energy storage systems like Li-ion batteries?

Energy storage systems like Li-ion batteries are facing many challenges and
one of the main challenges in these systems is their cooling component. PCMs
could transfer the heat during their phase change from solid to liquid and be
transferred to their solid phase below their melting point. 

Can Li-ion batteries be cooled with phase change materials?

Liquid cooling with phase change materials for cylindrical li-ion batteries: an
experimental and numerical study Energy, 191 ( 2020), Article 116565,
10.1016/j.energy.2019.116565 Experimental and numerical investigation of
the application of phase change materials in a simulative power batteries
thermal management system. 

Why is lithium battery energy storage important?

One of the most promising technologies for the sustainable energy revolution
and modern electric vehicles is lithium battery energy storage. However,
because lithium batteries generate heat internally, their operating
temperature has a considerable impact on their performance and lifespan. 
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How to analyze phase change materials (PCMs) in lithium-ion batteries?

In summary, there are several numerical methods that can be used to analyze
Phase Change Materials (PCMs) in lithium-ion batteries: 1. Finite Element
Analysis (FEA): FEA is a numerical technique used to solve partial differential
equations.
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Lithium Batteries and Phase Change Energy Storage

  

Thermal management of lithium-ion
batteries with simultaneous ...

Feb 1, 2022 · Thermal management of
lithium-ion batteries with simultaneous
use of hybrid nanofluid and nano-
enhanced phase change material: A
numerical study

  

Phase change materials for battery
thermal management of ...

Sep 1, 2022 · This work consists of the
discussions on battery thermal
management systems using phase
change materials, enhancement of
Phase Change Materials' thermal
conductivity, ...

  

Investigation on battery thermal
management based on phase
change  

May 12, 2021 · Electric vehicles are
gradually replacing some of the
traditional fuel vehicles because of their
characteristics in low pollution, energy-
saving and environmental protection. ...
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Preparation of thermally conductive
composite phase change ...

Aug 1, 2022 · Abstract Phase change
material (PCM) cooling performs
excellently in lithium-ion battery (LIB)
thermal management. In order to
improve the thermal conductivity of
PCM, the ...

  

Multifunctional and Flexible Phase
Change Composites for ...

Aug 4, 2025 · In this study,
multifunctional, flexible, and leakage-
proof phase change composites (PCCs)
are developed to overcome these
limitations and enable dual-mode
thermal regulation ...

  

Solid-liquid phase change materials
for the battery ...

Jun 28, 2022 · e days, BTMSs benefit
from the features of phase-change
materials (PCMs) to control the
temperature of batteries in passive or
semi-passive systems. This paper
provides ...

  

Challenges in thermal management
of lithium-ion batteries using phase

Oct 20, 2024 · As such, lithium-ion
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batteries (LIBs) are widely used in
automotive energy storage systems
mainly due to their long life cycle, low
self-discharge rate, and high energy and
...

  

Ultra-wide-temperature-range
thermal self ...

Jun 18, 2025 · Xianglin Li et al. develop a
dual-phase-transition composite material
for lithium battery thermal management,
achieving rapid heating, ...

  

Dual-strategy-encapsulated phase
change materials with ...

Oct 20, 2023 · Dual-strategy-
encapsulated phase change materials
with thermal immune functions for
efficient energy storage and all-climate
battery thermal management

  

Modeling and simulation of phase
change material-based ...

Apr 30, 2025 · Modeling and simulation
of phase change material-based passive
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and hybrid thermal management
systems for lithium-ion batteries: A
comprehensive review

  

Research progress of composite
phase change materials for ...

This review discusses the use of
composite phase change materials in
battery cooling, heating, and thermal
runaway protection. It also explores how
the balance between heat storage ...

  

Comparison of cooling methods for
lithium ion ...

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. ...

  

Recent research progress on phase
change materials for thermal  

Jan 1, 2022 · However, lithium-ion
batteries are sensitive to the
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temperature, so the battery thermal
management (BTM) is an indispensable
component of commercialized lithium-
ion ...

  

Thermal management of 500 Ah
large-capacity lithium-ion battery ...

Jul 30, 2025 · With the growing demand
for energy storage solutions, large-
capacity lithium-ion batteries (LIBs) are
increasingly being deployed in various
systems. ...

  

Research on electric vehicle BTMS
using phase change material energy

Mar 2, 2025 · The regulation of battery
temperature within an optimal range and
the mitigation of fluctuations during
operation are essential technologies for
enhancing the performance of ...

  

Thermal management of Li-ion
batteries using phase change ...

Mar 1, 2025 · Phase change materials
(PCMs) have recently emerged as a
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promising passive cooling technology for
lithium-ion batteries, offering high latent
heat capacity, constant ...

  

A fast-response preheating system
coupled with ...

Dec 20, 2023 · A fast-response
preheating system coupled with
supercapacitor and electric conductive
phase change materials for lithium-ion
battery energy storage system at low ...

  

Thermal management of Li-ion
batteries using phase change ...

Mar 1, 2025 · With the rising adoption of
lithium-ion batteries in electric vehicles
and renewable energy storage, effective
thermal management has become
imperative for safe and optimal ...

  

Using Phase Change Materials For
Energy ...

Mar 3, 2021 · Much research into phase
change energy storage is centered
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around refining solutions and using
additives and other techniques to
engineer ...

  

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 ...

  

A comprehensive review on lithium-
ion battery thermal

May 23, 2025 · This review focuses on
the role of phase change materials
(PCMs) in BTM systems, highlighting
their ability to absorb excess heat
through phase transitions and ...

  

Phase change material-based
thermal energy storage

Aug 18, 2021 · Solid-liquid phase change
materials (PCMs) have been studied for
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decades, with application to thermal
management and energy storage due to
the large latent heat with a ...

  

Thermal management of lithium-ion
batteries using phase change ...

Abstract: Good battery thermal
management systems (BTMSs) are
essential for Liion batteries for safe,
reliability and efficiency. A BTMS needs
to ensure not only the temperature of all
battery ...

  

Energy Storage 

Apr 21, 2025 · Cooling lithium-ion
batteries using phase change material
and star-shaped channel for flowing fluid
is presented in this paper. The proposed
design is tested on six 21700 ...

  

Active and hybrid battery thermal
management system

Nov 30, 2024 · Efficient battery thermal
management (BTM) is key to the safety
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and performance of Lithium-ion
batteries. This study focuses on cooling a
module of 15 prismatic Lithium ...

  

Comprehensive Application of Phase
Change ...

Mar 8, 2025 · Phase change materials
(PCMs), renowned for their superior heat
storage capabilities, face the challenge
of inherently low thermal conductivity ...

  

Lithium-Ion Battery Thermal
Management Using Phase Change ...

Dec 24, 2024 · Phase change material
(PCM) is a viable medium for storing and
releasing thermal energy. In this work, a
lithium-ion battery surrounded by a PCM
layer, which is placed inside a ...

  

Recent progress on battery thermal
management with composite phase

Jun 1, 2024 · A good battery thermal
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management system (BTMS) is essential
for the safe working of electric vehicles
with lithium-ion batteries (LIBs) to
address thermal runaway and ...

  

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 ...

  

Thermal management performance
and optimization of a ...

Jul 15, 2025 · Battery energy storage
systems become increasingly important
to address the intermittency of
renewable energies, but their
widespread adoption is still hindered by
thermal ...
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