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Can phase change materials be used in thermal energy storage systems?

Scientific Reports 15, Article number: 24290 (2025) Cite this article The incorporation of phase change

materials (PCMs) within thermal energy storage (TES) systems represents a pivotal advancement in materials

science, enabling the efficient harnessing and deployment of solar energy and waste heat.

 

What is phase change materials (PCMs) in thermal energy storage?

Provided by the Springer Nature SharedIt content-sharing initiative The incorporation of phase change

materials (PCMs) within thermal energy storage (TES) systems represents a pivotal advancement in materials

science,enabling the efficient harnessing and deployment of solar energy and waste heat.

 

What is phase change energy storage technology?

Phase change energy storage technology,as an efficient method for thermal energy storage,centers on the

selection of PCMs.   Among various types of PCMs,organic PCMs have attracted attention owing to their tiny

supercooling,lower corrosiveness,and stable performance,leading to extensive research and application in

relevant fields.

 

What are the applications of phase change materials (PCMs)?

Due to high potential of phase change materials (PCMs) for temperature regulation and heat storage, PCM

play an important role in various application fields such as thermal energy storage, solar energy, technical

textiles, smart materials, non-volatile memories and greenhouses 7, 8.

 

What is latent heat TES technology based on phase change materials?

Among the numerous methods of thermal energy storage(TES),latent heat TES technology based on phase

change materials has gained renewed attention in recent years owing to its high thermal storage

capacity,operational simplicity,and transformative industrial potential.

 

What is a phase change composite based on?

Mokhtarpour,M.,Shekaari,H.,Rostami,A. et al. Phase change composite based on protic ionic liquids

2-hydroxyethylammonium lactate and stearic acidfor thermal energy storage systems at intermediate

temperatures.

Effectively storing solar energy for release during peak demand periods has become a critical challenge in this

field [2, 3]. Phase change energy storage technology, which utilizes PCM to ...

Among various TES technologies, latent heat storage is considered an efficient method for energy storage as it

stores and releases thermal energy through phase transition. ...

With the increasing demand for thermal management, phase change materials (PCMs) have garnered
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widespread attention due to their unique advantages in energy storage and ...

An effective way to store thermal energy is employing a latent heat storage system with organic/inorganic

phase change material (PCM). PCMs can absorb and/or release ...

Phase change materials (PCMs) have attracted significant attention in thermal management due to their ability

to store and release large amounts of heat during phase ...

The use of a latent heat storage system using phase change materials (PCMs) is an effective way of storing

thermal energy and has the advantages of high-energy storage ...

This review provides a systematic overview of various carbon-based composite PCMs for thermal energy

storage, transfer, conversion (solar ...

Thermal energy storage and utilization is gathering intensive attention due to the renewable nature of the

energy source, easy operation and economic ...

Phase change materials (PCMs)-based thermal storage systems have a lot of potential uses in energy storage

and temperature control. However, organic PCMs (OPCMs) ...

The utilization of phase-change materials (PCMs) has garnered great interest in purposes of energy storage

and thermal management due to its lightweig...

Phase Change Materials in Thermal Energy Storage: A Comprehensive Review of Properties, Advances, and

Challenges Published in: 2025 International Conference on Sustainable Energy ...

The addition of a thermal energy storage system in both sides of the heat pump gives better efficiency due to

better performance in the heat ...

Cold Thermal Energy Storage (CTES) is a technology with a high potential for different cooling applications.

Many previous works have investigated energy efficiency of ...

Thermal storage technology based on phase change material (PCM) holds significant potential for temperature

regulation and energy storage application. However, ...

Thermal energy storage (TES) with phase change materials (PCM) was applied as useful engineering solution

to reduce the gap between energy supply and energy demand in ...

Improving the thermal performance of building envelope is an important way to save building energy

consumption. The phase change energy storage building envelope is ...

Page 2/4



Phase change energy storage sci

The addition of a thermal energy storage system in both sides of the heat pump gives better efficiency due to

better performance in the heat pump. Therefore, the use of ...

Phase change materials (PCMs) have attracted tremendous attention in the field of thermal energy storage

owing to the large energy storage density when going through the ...

These systems utilize sensible heat, latent heat, or chemical heat storage to address the imbalance between

energy supply and demand [7]. ...

This approach greatly improves temperature regulation, enhances battery safety, and boosts operational

efficiency, highlighting the immense potential of the material in advanced energy ...

Solar-thermal energy storage using latent heat of phase change materials (PCMs) offers renewable penetration

in wide range of smart applications. The limiting solar ...

Article Open access Published: 28 May 2013 Enhanced performance and interfacial investigation of

mineral-based composite phase ...

In this review, we systematically examine the latest research in phase change thermal storage technology and

place special emphasis on active methods using external field ...

This paper reviews previous work on latent heat storage and provides an insight to recent efforts to develop

new classes of phase change materials (PCMs) for use in energy ...

The advantages and disadvantages of phase change materials are compared and analyzed. Summary of the

application of phase change storage in photovoltaic, light heat, ...

Organic Phase change materials (PCMs) have emerged as pivotal components in advanced thermal

management systems due to their exceptional energy storage capacity ...

Article Open access Published: 28 May 2013 Enhanced performance and interfacial investigation of

mineral-based composite phase change materials for thermal energy ...

Photothermal phase change energy storage materials show immense potential in the fields of solar energy and

thermal management, particularly in addressing the intermittency issues of ...

To meet the demands of the global energy transition, photothermal phase change energy storage materials

have emerged as an innovative solution. These materials, ...

Abstract Phase change materials (PCMs) are currently an important class of modern materials used for storage

of thermal energy coming from renewable energy sources such as solar ...
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1 &#0183; [Elsevier] Preparation of high thermal conductivity form-stable phase change materials using

nanoparticles for cold energy storage Copy

Optimizing System Integration and Intelligent Control: Multidisciplinary research integrating material science,

thermodynamics, electrical engineering, and control science is ...

Thermal energy storage (TES) using PCMs (phase change materials) provide a new direction to renewable

energy harvesting technologies, particularly, for the continuous ...
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