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In this review article the phase change materials for battery thermal management of electric and

hybrid vehicles are described. The challenges and future prospects for mitigating the battery life

through TMS of EVs and HEVs by using PCMs are also described.
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Phase change materials (PCM) offer a cost-effective, simple structure, and efficient solution for

cooling. Despite these benefits, challenges such as low thermal conductivity, potential leakage,

limited flexibility, and flammability have hindered their widespread adoption. This article delves

into  Thermal energy storage (TES) plays a vital role in advancing energy efficiency and

sustainability, with phase change materials (PCMs) receiving significant attention due to their high

latent heat storage capacity. Nevertheless, conventional PCMs face critical challenges such as

leakage, phase  ???????????????????????????????,??????????????????????????????,??Materials

Today Energy?????"Innovative flexible multifunctional phase change  Facile Ester-based Phase

Change Materials And, it introduces an innovative battery thermal management method using

PCM immersion. This approach greatly improves temperature regulation, enhances battery safety,

and boosts operational  Phase Change Materials Application in Battery In this work, the literature

concerning current issues have been reviewed and summarized, while the key challenges of PCM

application have been pointed out. This review may bring new insights to the PCM application. 

Development of phase change material for thermal management The electrochemical performance

and safety of lithium-ion batteries are highly dependent on operating temperature. To maintain an

optimal temperature range, an effective  Research on electric vehicle BTMS using phase change

material The incorporation of phase change material (PCM) within active battery thermal

management systems (BTMS) is viewed as a promising direction for future advancements, yet 

Phase Change Materials in Thermal Energy Storage: A Thermal energy storage (TES) technology

relies on phase change materials (PCMs) to provide high-quality, high-energy density heat storage.

However, their cost, poor structural  Bio-Based Composites with Encapsulated Phase Thermal

energy storage (TES) plays a vital role in advancing energy efficiency and sustainability, with

phase change materials (PCMs) receiving significant attention due to their high latent heat storage 

An overview of phase change materials on battery application A comprehensive review on

development of eutectic organic phase change materials and their composites for low and medium

range thermal energy storage applications Phase Change Materials in Battery SystemsWhat are

Phase Change Materials? Phase change materials are substances with a high heat of fusion that can

absorb and release large amounts of energy during phase transitions between solid Investigation on

heat transfer enhancement of phase change material Phase change material (PCM), such as

paraffin wax, has attracted extensive attention in the field of battery thermal energy storage

(BTES) system. However, the latent heat  Phase change materials for lithium-ion battery thermal
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When deliberating on the selection of an energy storage method for Li-ion battery thermal

management systems, latent heat storage emerges as a superior option with a more  Active and

hybrid battery thermal management system using Active and hybrid battery thermal management

system using microchannels, and phase change materials for efficient energy storage Mohammad

Shahmohammadi a ,  Facile Ester-based Phase Change Materials Synthesis for Enhanced Energy

Abstract With the increasing demand for thermal management, phase change materials (PCMs)

have garnered widespread attention due to their unique advantages in  Investigation on battery

thermal management based on phase change Electric vehicles are gradually replacing some of the

traditional fuel vehicles because of their characteristics in low pollution, energy-saving and

environmental protection. In  Recent progress on battery thermal management with composite

phase The use of composite phase change materials effectively addresses LIB thermal

management widely used in electric vehicles while mitigating thermal runaway, besides  A new

way to store thermal energy A new phase-change material developed at MIT provides a way to

store heat in a stable chemical form, then release it later on demand using light as a trigger. Phase

Change Thermal Storage Materials for Functional phase change materials (PCMs) capable of

reversibly storing and releasing tremendous thermal energy during the isothermal phase change

process have recently received tremendous  Recent research progress on phase change materials

for thermal However, lithium-ion batteries are sensitive to the temperature, so the battery thermal

management (BTM) is an indispensable component of commercialized lithium-ion  Shape-

stabilized polyethylene glycol/tuff composite phase change Phase change materials (PCMs) with

enhanced thermal energy storage and conversion performances can cool batteries in a timely

manner, reducing the risk of high  Sulfur-Free Expanded Graphite/Paraffin Composite Paraffin

(PA) is a common phase change material, which is widely used in battery thermal management

systems (BTMS) because of its high latent heat and temperature uniformity, simple system

structure, and  Facile Ester-based Phase Change Materials Synthesis for Enhanced Energy With

the increasing demand for thermal management, phase change materials (PCMs) have garnered

widespread attention due to their unique advantages in energy storage and  Potential applications

of phase change materials for batteries' In order to prolong the cycle life of the battery pack for

electric vehicles or hybrid electric vehicles, phase change materials (PCMs) are employed e A

review of composite phase change materials used in battery The integration of composite phase

change materials (CPCM) within battery thermal management (BTM) systems enables precise

temperature regulation and uniformity Sulfur-Free Expanded Graphite/Paraffin Composite

Paraffin (PA) is a common phase change material, which is widely used in battery thermal

management systems (BTMS) because of its high latent heat and temperature uniformity, simple

system structure, and  A review of composite phase change materials used in battery The

integration of composite phase change materials (CPCM) within battery thermal management

(BTM) systems enables precise temperature regulation and uniformity  A novel flexible flame-

retardant phase change materials with battery As a passive temperature control method, phase
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change material (PCM) temperature control is considered to have a high application prospect in

battery thermal  Phase Change Materials in Battery SystemsWhat are Phase Change Materials?

Phase change materials are substances with a high heat of fusion that can absorb and release large

amounts of energy during phase transitions between solid  Biobased phase change materials in

energy storage and thermal Harnessing the potential of phase change materials can revolutionise

thermal energy storage, addressing the discrepancy between energy generation and consumption. 

Research progress of enhancing battery safety with phase change materialsPhase change material

(PCM) which offers distinct advantages, including reasonable cost, low energy consumption, and

excellent temperature uniformity, making it an  Flexible composite phase change material with

enhanced A flexible composite phase change material (FCPCM) reduces thermal contact

resistance in battery thermal management systems (BTMSs), thereby improving heat transfer 

Flame retardant composite phase change materials with MXene A high-quality thermal

management system is crucial for addressing the thermal safety concerns of lithium ion batteries.

Despite the utilization of phase change materials  Composite phase change material for preventing

battery thermal Abstract The use of phase change material (PCM) is a promising strategy to

prevent the thermal runaway propagation (TRP) of electrochemical energy storage system due 

Optimisation of thermal energy storage systems incorporated with phase Thermal energy storage

systems, also known as thermal batteries integrated with phase change materials, have gained

significant attention in recent years as a promising  Phase change material-based thermal energy

storageSolid-liquid phase change materials (PCMs) have been studied for decades, with

application to thermal management and energy storage due to the large latent heat with a  Toward

high-energy-density phase change thermal storage materialsThis underscores the urgency of

replacing fossil fuels with plentiful carbon-extensive energy, notably wind and solar energy, to

achieve carbon-neutral goals, aligning with the Paris Investigation on heat transfer enhancement of

phase change material Phase change material (PCM), such as paraffin wax, has attracted extensive

attention in the field of battery thermal energy storage (BTES) system. However, the latent heat 
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