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<div class="df_gntext">Can a phase change material based energy storage technology improve solar energy
utilization?

Authors to whom correspondence should be addressed. Solar energy,the most promising renewable
energy,suffers from intermittency and discontinuity. Phase change material (PCM)-based energy storage
technology can mitigate this issue and substantially improve the utilization efficiency of solar energy.

<div class="df_gntext">What is phase change materials (PCMs) in thermal energy storage?

Provided by the Springer Nature Sharedit content-sharing initiative The incorporation of phase change
materials (PCMs) within thermal energy storage (TES) systems represents a pivotal advancement in materials
science,enabling the efficient harnessing and deployment of solar energy and waste heat.

<div class="df_gntext">Can phase change materials be used in thermal energy storage systems?

Scientific Reports 15, Article number: 24290 (2025) Cite this article The incorporation of phase change
materials (PCMs) within thermal energy storage (TES) systems represents a pivotal advancement in materials
science, enabling the efficient harnessing and deployment of solar energy and waste heat.

<div class="df_gntext">What is phase change energy storage technology?
Furthermore, phase-change energy storage technology has also been applied to improve the cooling
performance of circular light-emitting diodes (LEDSs), thereby extending their lifespan . Phase change
materials (PCMs) are essential to phase change energy storage technology.

<div class="df_gntext">What are the applications of phase change materials (PCMs)?

Due to high potential of phase change materials (PCMs) for temperature regulation and heat storage, PCM
play an important role in various application fields such as thermal energy storage, solar energy, technical
textiles, smart materials, non-volatile memories and greenhouses 7, 8.

<div class="df_gntext">How do photothermal materials store solar energy?

Under solar radiation,photothermal materials capture photons and convert light energy into heat,which raises
the temperature of the PCM. Once the temperature exceeds the phase transition temperaturethe PCM
undergoes a phase change and stores thermal energy in the form of latent heat,thus achieving the storage of
solar energy [63,64].

OverviewTechnology, development, and encapsulationClassification of phase-change materialsSelection
criteriaThermophysical propertiesThermal compositesPhoto-thermal conversion phase-change composite
energy storage materials (PTCPCESMs)Recent advances in phase-change materialsThe most commonly used
PCMs are salt hydrates, fatty acids and esters, and various paraffins (such as octadecane). Recently also ionic
liquids were investigated as novel PCMs. As most of the organic solutions are water-free, they can be exposed
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to air, but all salt based PCM solutions must be encapsulated to prevent water evaporation or uptake. Both
types offer certain advantages and disadvantages and if they are correctly applied some of the disadvantages
becomesa...

Abstract. Phase change materials (PCMs) have aready been used in buildings and building services for
several decades, mostly integrated into walls or ceilings to passively increase the building”s thermal ...

The integration of solar systems with the TES is more effective in terms of capital costs and efficiency as
compared to other energy storage systems like mechanical or chemical energy ...

Solar phase change hot water storage tank is a kind of storage / exothermic system with solar energy as heat
source and phase change heat storage material. It can store heat during the ...

Demand for energy has steadily increased over the last decade and several technologies have been developed
to combat the resulting global impact. Solar power systems are an attractive option for a...

When the photovoltaic panel is in the case of continuous high temperature, the photoelectric conversion
efficiency will continue to decline. At present, photovoltaic thermal ...

Phase change materials (PCMs), also called latent heat storage materials, can store/release a large amount of
energy through forming and breaking molecular bonds [10-12].

Thermal energy storage (TES) using PCMs (phase change materials) provide a new direction to renewable
energy harvesting technologies, particularly, for the continuous operation of ...

As akind of phase change energy storage materials, organic PCMs (OPCMs) have been widely used in solar
energy, building energy conservation and other fields with the advantages ...

Phase change materials (PCMs) have been frequently considered one of the best solutions for enhancing the
performance of energy-based systems[9], [10], [11]. Thissolutionisalso ...

Improvement in terms of efficiency and performance would make solar thermal systems a better option for
replacing the conventional energy systems. Phase change Materials (PCMs) have ...

ABSTRACT In this paper, an electrospinning composite material for solar energy storage was prepared by
combining 2-methyl-acrylic acid 6-[4-(4-methoxy-phenylazo)-phenoxy]-hexyl ester (MAHE) as....

Thermal energy storage using latent heat-based phase change materials (PCM) tends to be the most effective
form of thermal energy storage that can be operated for wide range of low-, ...
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Solar dryers incorporated with phase change materias (PCMs) are gaining importance as they are
characterized by higher efficiencies and shorter time for crop drying. This...

Inorganic phase change materials offer advantages such as a high latent heat of phase change, excellent
temperature control performance, and non-flammability, making them highly ...

Phase change energy storage technology, as an effective means of energy storage, can resolve the mismatch
between energy supply in time and space by absorbing or releasing large ...

Molecular solar thermal (MOST) systems have attracted tremendous attention for solar energy conversion and
storage, which can generate high-energy metastable isomers upon capturing photon ...

This study delves deeper into the molecular underpinnings responsible for the impressive thermal energy
storage capabilities exhibited by these ionic materials, elucidating their ...

Herein, alow-supercooling phase change material (PCM) nanoemulsion was developed as a promising coolant
for usein the PV module thermal management system. OP35E ...

To store thermal energy, sensible and latent heat storage materials are widely used. Latent heat TES systems
using phase change material (PCM) are useful because of their ability to chargeand ...

Abstract Phase change materials (PCM) are employed to store thermal energy in solar collectors, heat pumps,
heat recovery, hot and cold storage. PCMs are encapsulated primarily in shell-and-tube, ...

A comprehensive review of the recent research progress in micro-nanocapsule technology within solar energy
systems is provided, explores the current research status, and discusses future research trends.

Phase change materials store energy by the process of changing their state from solid to liquid by absorbing
the latent thermal heat with no temperature change during the phase transition ...

Phase change materials (PCMs) have emerged as a viable technology for thermal energy storage, particularly
in solar energy applications, due to their ability to efficiently storeand ...
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