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These studies focus on the rate of phase change materias, photovoltaic performance, energy savings, solar
collector incorporation into PCM, thermal energy storage technique, efficient heat charging/discharging, and
PCM thermal conductivity increase [94], [95]. Their observations demonstrated that the heat sink works
effectively before the PCMs....

Although phase change heat storage technology has the advantages that these sensible heat storage and
thermochemica heat storage do not have but is limited by the low thermal conductivity of phase change
materials (PCM), the temperature distribution uniformity of phase change heat storage system and transient
thermal response is not ideal. There are many ...

The development of Phase Change Materials (PCMs) applications and productsis closely related to the market
penetration of the renewable energy technologies. With the initial aim of matching the phase shift between
resource availability and demand in solar energy systems, the range of PCM applications expanded rapidly
during the last decades, ...

In recent years, phase change materials have played an important role in the field of energy storage because of
their flexibility and high efficiency in energy storage and release. However, most phase change processes are
unsteady and highly nonlinear. The ways to obtain exact solutions are urgently needed.

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 ...

Latent heat thermal energy storage (LHTES) based on phase change material (PCM) ... food industry as well
as in automotive application were explained and it was concluded that significant overall energy performance
improvements for the system can be obtained in these sectors. Last but not least, it was discovered that
different tools can be ...

Phase change materials (PCMs) having a large latent heat during solid-liquid phase transition are promising
for thermal energy storage applications. However, the relatively low thermal conductivity of the majority of
promising PCMs (&It;10 W/(m ? K)) limits the power density and overall storage efficiency.

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
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storage media(e.g ...

Abstract A unique substance or material that releases or absorbs enough energy during a phase shift is known
as a phase change material (PCM). Usually, one of the first two fundamental states of matter--solid or
liquid--will change into the other. Phase change materials for thermal energy storage (TES) have excellent
capability for providing thermal ...

The PCMs belong to a series of functional materials that can store and release heat with/without any
temperature variation [5, 6].The research, design, and development (RD& D) for phase change materials have
attracted great interest for both heating and cooling applications due to their considerable
environmental -friendly nature and capability of storing alarge amount ...

Thermal energy storage technology is an effective method to improve the efficiency of energy utilization and
aleviate the incoordination between energy supply and demand in time, space and intensity [5].Thermal
energy can be stored in the form of sensible heat storage [6], [7], latent heat storage [8] and chemical reaction
storage [9], [10].Phase change ...

Xiaolin et al. [189] studied battery storage and phase change cold storage for photovoltaic cooling systems at
three different locations, CO 2 clathrate hydrate is reported as the most promising cold energy storage media
comparatively with ice and capric acid-lauric acid eutectic mixture for PV cooling systems.

Phase-change material (PCM) refers to a material that absorbs or releases large latent heat by phase transition
between different phases of the material itself (solid-solid phase or solid-liquid phase) at certain temperatures.

Solar energy is a clean and inexhaustible source of energy, among other advantages. Conversion and storage
of the daily solar energy received by the earth can effectively address the energy crisis, environmental
pollution and other challenges [4], [5], [6], [7].The conversion and use of energy are subject to spatial and
temporal mismatches|[8], [9], such as ...

The United Nations Environmental Programme (UNEP) is leading the development of new technologies for
the building industry, where energy consumption in this sector is significantly high. ... Progress of research on
phase change energy storage materialsin their thermal conductivity. J. Energy Storage, 61 (2023), ...

The sudden rise in the gas and oil price due to political issues and the goal demand to reduce CO 2 emissions
to nearly zero by 2050 urges scientists to provide renewable and sustainable strategies to replace fossil fuel
sources or reduce the energy demand. Using thermal energy storage integrated with renewable energy sources,

especialy solar energy, isa...

As akind of phase change energy storage materials, organic PCMs (OPCMs) have been widely used in solar
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energy, building energy conservation and other fields with the advantages of appropriate phase change
temperature and large latent heat of phase change. ... Centrifugal extrusion has been widely used in
pharmaceutical industry. Ina...

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
performance improvements is the building sector which is considered a magor consumer of energy and
responsible for agood share of emissions. In ...

The most popular TES material is the phase change material (PCM) because of its extensive energy storage
capacity at nearly constant temperature. Some of the sensible TES systems, such as, thermocline packed-bed
systems have higher energy densities than low grade PCMs storing energy at lower temperatures.

Abstract Phase-change materials (PCMs) offer tremendous potential to store thermal energy during reversible
phase transitions for state-of-the-art applications. ... are gaining much attention toward practical
thermal-energy storage (TES) owing to their inimitable advantages such as solid-state processing, negligible
volume change during phase ...

To mitigate the growing energy consumption of the construction industry, researchers have developed thermal
energy storage technology using phase-change materials (PCMs) [7, 8]. This innovative technology enhances
thermal performance and sustainability, thereby helping in reducing energy consumption for indoor heating
and cooling.

Among these, the storage or release of thermal energy using the latent heat storage of phase change materias
(PCMs) has emerged as a promising option for reducing the heating and cooling loads and shifting the peak
loads of buildings in the past few decades [8]. Because PCMs have a substantial latent heat, TES employing
them improvesa...

The different types of TES systems include latent heat storage (LHS) that employs latent heat of phase change
materials (PCMs) and is classified into [organics (paraffin and non-paraffin like fatty acids (FAs), alcohols,
and esters), inorganic (metal aloys, and sat hydrides:, e.g., MgCl 2, KCI, carbonate salts), and eutectics

(which are. ...
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