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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 ...

Thermal energy storage based on phase change materials (PCMs) can improve the efficiency of energy
utilization by eliminating the mismatch between energy supply and demand. It has become a hot research
topic in recent years, especialy for cold thermal energy storage (CTES), such as free cooling of buildings,
food transportation, electronic cooling, ...

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 (&1t;10 W/ (m ? K)) limits the power density and overall storage efficiency.

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

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
gporadic. Thisliterature review ...

Sensible heat storage (SHS) is by far the most common method for heat storage [8]. It is the simplest and
easiest form of heat storage technology [12]. Sensible heat is the heat exchanged by a system that does not
change its phase but changes the temperature of a storage medium. ... Latent heat therma energy storage
(LHTES) based on phase ...

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 ...

Bhatt VD, Gohi K, Mishra A (2010) Thermal energy storage capacity of some phase changing materials and
ionic liquids. Int J ChemTech Res 2:1771-1779. Google Scholar Chavan S, Gumtapure V, Peruma DA

(2018a) A Review on thermal energy storage using composite phase change materials. 1-13.

This study aims to utilize solar energy and phase change thermal storage technology to achieve low carbon
cross-seasonal heating. The system is modelled using the open source EnergyPlus software ...
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Abstract Phase change materials (PCMs) can alleviate concerns over energy to some extent by reversibly
storing a tremendous amount of renewable and sustainable thermal energy. However, the low ther...

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 ...

PCM (phase change material) can store and release a large amount of thermal energy within a small
temperature difference. So, it can be used in many different applications such as heat recovery, solar energy,
or even thermal regulation in bio-applications [1,2,3,4].The effects of using different types of finsin different
orientations on the charging and discharging of ...

Energy storage technology has greater advantages in time and space, mainly include sensible heat storage,
latent heat storage (phase change heat storage) and thermochemical heat storage. The formula (1-1) can be
used to calculate the heat [2]. Sensible heat storage method is related to the specific heat capacity of the
materias, the larger the ...

Phase change materials (PCMs) have been envisioned for therma 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 ...

Energy security and environmental concerns are driving a lot of research projects to improve energy
efficiency, make the energy infrastructure less stressed, and cut carbon dioxide (CO2) emissions. One research
goal isto increase the effectiveness of building heating applications using cutting-edge technologies like solar
collectors and heat pumps. ...

Because of their low density and high thermal conductivity, nanoparticles and fiber filters are considered the
most two common methods that have been developed to enhance the thermal conductivity of these materials
[16]. ... Review on therma energy storage with phase change materials and applications. Renew. Sustain.
Energy Rev., 13 ...

It provides a detailed overview of thermal energy storage (TES) systems based on phase-change materials
(PCMs), emphasizing their critical rolein storing and releasing latent heat. Moreover, different types of PCMs

and their selection criteriafor electricity generation are also described.

the fundamental physics of phase change materials used for energy storage. Phase change materials absorb
thermal energy as they melt, holding that energy until the material is again solidified ...
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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 ...

Thermal energy can be stored as a change in the internal energy of certain materials as sensible heat, latent
heat or both. The most commonly used method of thermal energy storage is the sensible heat method,
although phase change materials (PCM), which effectively store and release latent heat energy, have been
studied for more than 30 years.

Du K, Calautit J, Eames P, Wu Y (2021) A state-of-the-art review of the application of phase change materials
(PCM) in mobilized-thermal energy storage (M-TES) for recovering low-temperature industrial waste heat
(IWH) for distributed heat supply. Renew Energy 168:1040-1057

base solution to achieve microcapsule phase change dlurry. In this way, the heat transfer characteristics could
be efficiently improved[5]. In practical application, the thermal properties of microcapsules, such as phase
change temperature, latent heat of phase change, thermal conductivity and

The most common physical methods used for encapsulating PCM are spray drying and solvent evaporation. ...
Al-Hallg S (2004) A review on phase change energy storage: materials and applications. Energy Convers
Manag 45:1597-1615. Article Google Scholar Kousksou T, Bruel P, Jamil A et a (2014) Energy storage:
applications and challenges. Sal ...

Phase-change materials (PCMs) are essential modern materials for storing thermal energy in the form of
sensible and latent heat, which play important roles in the efficient use of waste heat and solar energy. In the
development of PCM technology, many types of materials have been studied, including inorganic salt and salt

hydrates and organic matter ...

Phase change materials (PCMs) can aleviate concerns over energy to some extent by reversibly storing a
tremendous amount of renewable and sustainable thermal energy. However, the low ...
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