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Enthalpy-temperature curves are commonly used to determine energy storage capacity over a given

temperature range, while the effective heat capacity method is used to calculate the effective heat capacity (c

eff), which is directly proportional to the stored energy and it is released during the phase change transition.

Phase change materials (PCMs) are considered one of the most promising energy storage methods owing to

their beneficial effects on a larger latent heat, smaller volume change, and easier controlling than other

materials. PCMs are widely used in solar energy heating, industrial waste heat utilization, energy conservation

in the construction industry, and ...

Phase change materials utilizing latent heat can store a huge amount of thermal energy within a small

temperature range i.e., almost isothermal. In this review of low temperature phase change materials for

thermal energy storage, important properties and applications of low temperature phase change materials have

been discussed and analyzed.

In this paper, sodium sulfate decahydrate (SSD) with a phase transition temperature of 32 &#176;C was

selected as the phase change energy storage material. However, SSD has the problems of large degree of

supercooling, obvious phase stratification, and low thermal conductivity. To address these issues, a new SSD

composite phase change energy storage ...

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 transitions. However, their widespread application is

restricted by leakage issues. Encapsulating PCMs within polymeric microcapsules is a promising strategy to

prevent leakage and increase ...

Supercooling is a metastable state that arises during liquid-solid phase change of PCMs by providing the

energy needed for ion diffusion, crystal growth and expansion of crystal face [16], [17], [18].Although

supercooling is the driving force of solidification process, but a large supercooling degree will lead to the

reduction of solidification temperature and increase the ...

Phase change materials (PCMs) utilized for thermal energy storage applications are verified to be a promising

technology due to their larger benefits over other heat storage ...

The increasing demand for energy supply and environmental changes caused by the use of fossil fuels have

stimulated the search for clean energy management systems with high efficiency [1].Solar energy is the fastest

growing source and the most promising clean and renewable energy for alternative fossil fuels because of its

inexhaustible, environment-friendly ...
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Thermal energy storage (TES) plays an important role in industrial applications with intermittent generation of

thermal energy. In particular, the implementation of latent heat thermal energy storage (LHTES) technology in

industrial thermal processes has shown promising results, significantly reducing sensible heat losses.

However, in order to implement this ...

Supercooling is a natural phenomenon that keeps a phase change material (PCM) in its liquid state at a

temperature lower than its solidification temperature. In the field of thermal energy storage systems, entering

in supercooled state is generally considered as a drawback, since it prevents the release of the latent heat.

In a recent issue of Angewandte Chemie, Chen et al. proposed a new concept of spatiotemporal phase change

materials with high supercooling to realize long-duration storage ...

Thermal energy harvesting and its applications significantly rely on thermal energy storage (TES) materials.

Critical factors include the material''s ability to store and release heat with minimal temperature differences,

the range of temperatures covered, and repetitive sensitivity. The short duration of heat storage limits the

effectiveness of TES. Phase change ...

Conventional phase change materials struggle with long-duration thermal energy storage and controllable

latent heat release. In a recent issue of Angewandte Chemie, Chen et al. proposed a new concept of

spatiotemporal phase change materials with high supercooling to realize long-duration storage and intelligent

release of latent heat, inspiring the design of ...

Phase change materials (PCMs) are ideal carriers for clean energy conversion and storage due to their high

thermal energy storage capacity and low cost. During the phase transition process, PCMs are able to store

thermal energy in the form of latent heat, which is more efficient and steadier compared to other types of heat

storage media (e.g ...

Phase change energy storage is a new type of energy storage technology that can improve energy utilization

and achieve high efficiency and energy savings. Phase change hysteresis affects the utilization effect of phase

change energy storage, and the influencing factors are unknown. In this paper, a low-temperature eutectic

phase change material, CaCl2&#183;6H2O ...

Thermal storage is very relevant for technologies that make thermal use of solar energy, as well as energy

savings in buildings. Phase change materials (PCMs) are positioned as an attractive alternative to storing

thermal energy. This review provides an extensive and comprehensive overview of recent investigations on

integrating PCMs in the following low ...

Abstract. Phase change materials (PCMs) have shown their big potential in many thermal applications with a

tendency for further expansion. One of the application areas for which PCMs provided significant thermal
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performance improvements is the building sector which is considered a major consumer of energy and

responsible for a good share of emissions. In ...

Phase change materials (PCMs) have been envisioned for thermal energy storage (TES) and thermal

management applications (TMAs), such as supplemental cooling for air-cooled condensers in power plants (to

obviate water usage), electronics cooling (to reduce the environmental footprint of data centers), and

buildings. In recent reports, machine learning ...

The building sector is responsible for a third of the global energy consumption and a quarter of greenhouse gas

emissions. Phase change materials (PCMs) have shown high potential for latent thermal energy storage

(LTES) through their integration in building materials, with the aim of enhancing the efficient use of energy.

Although research on PCMs began ...

Pure hydrated salts are generally not directly applicable for cold energy storage due to their many drawbacks

[14] ually, the phase change temperature of hydrated salts is higher than the temperature requirement for

refrigerated transportation [15].At present, the common measure is to add one or more phase change

temperature regulators, namely the ...

Notably, latent heat thermal energy storage (LHTES) that used phase change materials (PCM) as the storage

medium had advantages of nearly constant heat storage temperature, high heat storage density, and relatively

simple system, which determined it suitable for large-scale applications in the fields of medium and low

temperature building ...

Materials to be used for phase change thermal energy storage must have a large latent heat and high thermal

conductivity. They should have a melting temperature lying in the practical range of operation, melt

congruently with minimum subcooling and be chemically stable, low in cost, non-toxic and non-corrosive.

Because of the limited supply of fossil fuels, Phase change materials have drawn the interest of a wide range

of researcher scholars, organizations and suppliers over the past few years as thermal energy storage and

releasing it when needed [1], [2], [3]. In building division, private and commercial as well as residential

buildings, over one ...

The distinctive thermal energy storage attributes inherent in phase change materials (PCMs) facilitate the

reversible accumulation and discharge of significant thermal energy quantities during the isothermal phase

transition, presenting a promising avenue for mitigating energy scarcity and its correlated environmental

challenges [10].

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 in the todays world. Phase change materials

(PCMs) are suitable for various solar energy systems for prolonged heat energy retaining, as solar radiation is
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sporadic. This literature review ...

Phase change energy storage plays an important role in the green, efficient, and sustainable use of energy.

Solar energy is stored by phase change materials to realize the time and space ...

Phase change material-based thermal energy storage Tianyu Yang, 1William P. King,,2 34 5 *and Nenad

Miljkovic 6 SUMMARY Phase change materials (PCMs) having a large latent heat during solid-liquid phase

transition are promising for thermal energy stor-age applications. However, the relatively low thermal

conductivity

Phase change materials have been adopted either as optical recording medium, such as in DVD-RW, or as

storage material for non-volatile phase change memory (NVPCM) [1, 2]. At the present day, NVPCM is an

almost well assessed emerging technology, particularly for the possibility to be employed as storage class

memory (SCM), a novel approach ...

Phase change materials (PCMs) are a class of thermoresponsive or thermoregulative materials that can be

utilized to reduce temperature fluctuations and provide cutting-edge thermal storage. PCMs are commercially

used in a variety of important applications, such as buildings, thermal engineering systems, food packaging,

and transportation. The ...

Cold thermal energy storage (CTES) based on phase change materials (PCMs) has shown great promise in

numerous energy-related applications. Due to its high energy storage density, CTES is able to balance the

existing energy supply and demand imbalance. Given the rapidly growing demand for cold energy, the storage

of hot and cold energy is emerging as a ...

Solid-solid phase change materials (SS-PCMs) for thermal energy storage have received increasing interest

because of their high energy-storage density and inherent advantages over solid-liquid counterparts (e.g.,

leakage free, no need for encapsulation, less phase segregation and smaller volume variation).
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