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Therefore, the development of energy storage materials is crucial. Thermal energy storage (TES) systems
based on phase change materials (PCMs) have increased in prominence over the past two decades, not only
because of their outstanding heat storage capacities but also their superior therma energy regulation
capability.

Today, many scientific studies are focusing on the usage of phase change materials (PCM) in high-energy
storage systems due to their excellent thermal storage properties.

Latent heat thermal energy storage (LHS) involves heating a material until it experiences a phase change,
which can be from solid to liquid or from liquid to gas; when the material reaches its phase change
temperature it absorbs a large amount of heat in order to carry out the transformation, known as the latent heat
of fusion or vaporization depending on the ...

Thermal energy storage can be categorized into different forms, including sensible heat energy storage, latent
heat energy storage, thermochemical energy storage, and combinations thereof [[5], [6], [7]].Among them,
latent heat storage utilizing phase change materials (PCMs) offers advantages such as high energy storage
density, awide range of ...

Phase Change Materials, commonly referred to as PCMs, are products that store and release thermal energy
during the processes of melting and freezing. Phase Change Materials release large amounts of energy upon
freezing in the form of latent heat but absorb equal amounts of energy from the immediate environment upon
melting.

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....

Phase change materials (PCMs) have attracted significant attention in therma 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 ...
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Thermal energy storage [1] is conducive for energy utilization to break through the contradiction of time and
space.Sensible heat and latent heat energy storage are the main forms of current energy storage [2].Phase
change energy storage possesses high energy density and keeps stable ambient temperature due to absorbing
or releasing latent energy, which has ...

In a context where increased efficiency has become a priority in energy generation processes, phase change
materials for thermal energy storage represent an outstanding possibility. Current research around thermal
energy storage techniques is focusing on what techniques and technologies can match the needs of the
different thermal energy storage applications, which ...

Phase Change Materia (PCM) can store thermal energy in the form of latent heat for cooling or heating
functions in a later stage. Energy storage is as important as new clean energy in terms of environmental
protection.

Utilization of solar-thermal energy storage tanks with PCM based latent heat storage technology is expected to
enhance the efficiency of available solar-thermal systems. The higher efficiency is achieved by bridging the
gap between solar heat availability and hot water demand. Phase change material (PCM) absorbs heat during
its phase change ...

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 isemerging asa...

Phase Change Materials for Energy Storage Devices. Thermal storage based on sensible heat works on the
temperature rise on absorbing energy or heat, as shown in the solid and liquid phases in Figure
(Pagelndex{ 1} ). When the stored heat is released, the temperature falls, providing two points of different
temperature that define the storage ...

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 ...

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 ...
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