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Are phase change materials useful for thermal energy storage?

As evident from the literature, development of phase change materialsis one of the most active research fields
for thermal energy storage with higher efficiency. This review focuses on the application of various phase
change materials based on their thermophysical properties.

What are phase change materials (PCMs)?

Phase Change Materials (PCMs) are substances that change their physical state without a change in
temperature and can provide latent heat . In phase change thermal energy storage technology, PCMs play a
crucial role in determining the performance of the energy storage system.

What are dynamic phase change materials?

1. Introduction Dynamic phase change materials (DFMs) play an important role in innovative energy storage
systems. With the increasing importance of sustainable energy solutions, evaluating the long-term thermal and
mechanical performance of these materials has become a major necessity.

What are the performance limitations of phase change thermal energy storage materials?

Material Performance Limitations. Despite the development of various phase change thermal energy storage
materials,several performance shortcomings remain. Many materials have insufficient phase change latent
heat,failing to meet the high energy density requirements of large-scale energy storage.

Are phase change thermal storage systems better than sensible heat storage methods?

Phase change thermal storage systems offer distinct advantagescompared to sensible heat storage methods. An
area that is now being extensively studied is the improvement of heat transmission in thermal storage systems
that involve phase shift . Phase shift energy storage technology enhances energy efficiency by using RESs.

What is a phase change thermal energy storage system (PCM)?
In phase change thermal energy storage technology, PCMs play a crucial role in determining the performance

of the energy storage system. Researching and finding safe, reliable, high energy density, and
high-performance PCMsiis key to the advancement of phase change thermal energy storage technology.

Abstract This study presents a comprehensive investigation into thermal energy storage (TES) utilizing phase
change material (PCM), involving modifications in inner tube ...

Advanced phase change energy storage technology can solve the contradiction between time and space energy
supply and demand and improve energy efficiency. Itis...

As evident from the literature, development of phase change materialsis one of the most active research fields
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for thermal energy storage with higher efficiency. Thisreview ...

Phase-change materials (PCMs) with crystalline structures and high latent heat of fusion have gained
significant attention for thermal management and energy storage ...

Solar energy, while abundant, is intermittent [8, 9], leading to the widespread utilization of phase change
materials (PCM) in latent heat storage technology for solar 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, ...

Identify optimal combinations of nanoparticles, concentrations, and PCMs to maximize energy storage
capacity Abstract Thermal energy storage (TES) systems, ...

Abstract The long phase transition time and poor thermophysical properties of phase change materials inhibits
the wide application of phase change energy storage ...

The energy storage application plays a vital role in the utilization of the solar energy technologies. There are
various types of the energy storage applications are available ...

The involvement of phase change materials (PCMs) in thermal energy storage (TES) and thermal energy
conversion (TEC) systemsisdrastically growing day by day. The ...

This study provides a comprehensive literature-based analysis of the long-term thermal and mechanical
performance of dynamic phase change materials (DFMs), which play acritical role...

Download Citation | On May 1, 2025, Jingtao Liu and others published Preparation and study of phase change
energy storage building materials and analysis of neural network-based heat ...

Latent thermal energy storage with phase change material plays a vital rule in resolving this problem. The
current study investigates the numerical simulation of phase ...

Article on Exploring the Sustainable Role of Phase Change Energy Storage Materials in Construction
Engineering, published in Highlightsin Science, Engineering and ...

9%&#0183; The use of a latent heat storage (LHS) system using a phase change material (PCM) is a very
efficient storage means (medium) and offers the advantages ...

In the realm of thermal energy storage, phase change materials (PCMs) have emerged as a key technology.
PCM s possess the unigue ability to absorb and release large ...
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Abstract Phase Change Materials (PCMs) are capable of efficiently storing thermal energy due to their high
energy density and consistent temperature regulation. ...

Low geo-temperature geothermal energy in the surrounding rock can be extracted by tunnel lining ground heat
exchangers (GHES) and stored in phase change ...

The review examines recent innovations that have focused on enhancing the performance of these systems by
incorporating nanoparticles (NPs), such as copper, graphene ...

PCESMs are materials that can absorb or release a sizable amount of energy during a phase change, as from a
solid to aliquid. Thermal comfort, energy consumption, and ...

The objective of this review is to expand the application of polymers in the field of phase change energy
storage and to provide more research ideas for the development of ...

Due to the efficient performance in energy storage density, solar thermal energy storage (TES, especialy
latent type) applications are drawing more attention in the research ...

Solid-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...

2 &#0183; Latent heat thermal energy storage systems offer high energy storage density at near uniform
temperature. However, they suffer from the challenge posed by low thermal ...

Abstract This work experimentally and numerically investigates the thermal performance of a vertical
shell-and-tube heat exchanger, filled with a biological phase change ...
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