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

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 a large amount ...

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 ...

J. Mater. Chem. A. 2021; 9: 9798 Optically-regulated thermal energy storage in diverse organic phase-change

materials. Photochemical phase transitions enable coharvesting of photon energy and ambient heat for

energetic molecular solar thermal batteries that upgrade thermal energy.

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 ...

Because of the high latent heat of phase change, phase change cold energy storage materials can achieve the

approximate constant of specific temperature through phase change process, reduce energy consumption, save

energy, and help optimize the energy supply structure, which has been preliminarily applied in food storage

and cold chain logistics [6], [7], [8].

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, a wide range of ...

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 ...
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The research on phase change materials (PCMs) for thermal energy storage systems has been gaining

momentum in a quest to identify better materials with low-cost, ease of availability, improved thermal and

chemical stabilities and eco-friendly nature. The present article comprehensively reviews the novel PCMs and

their synthesis and characterization techniques ...

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 ...

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 ...

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 is to increase the effectiveness of building heating applications using cutting-edge technologies like solar

collectors and heat pumps. ...

Materials. The PCM used in this study was beeswax, whose phase change temperature was about 60 &#176;C

and a density of 0.9 g/cm 3.The low-density polyethylene (LDPE) used in this study came in pellet form (T m

= 110 &#176;C and d = 0.9 g/cm 3).The elastomer used in this study was SEBS (Kraton G1650 M), a linear

tri-block copolymer comprised of styrene and ...

1. Introduction Phase change materials (PCMs) are attracting attention for thermal energy storage based on

charging and discharging of latent heat via a reversible phase transition, and have the potential to alleviate

energy shortage and environmental concerns, 1-6 and their applications in storing solar energy and harnessing

waste heat are especially of interest.

To meet the demands of the global energy transition, photothermal phase change energy storage materials

have emerged as an innovative solution. These materials, utilizing various photothermal conversion carriers,

can passively store energy and respond to changes in light exposure, thereby enhancing the efficiency of

energy systems.

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 major consumer of energy and

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

Photo-controlled phase-change thermal storage composite materials can regulate the temperature of buildings,

automobiles, and other applications; Electric-thermal conversion or magnetic-thermal conversion
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phase-change thermal storage composite materials can control the temperature of medical equipment, food

preservation, and other applications.

The global energy transition requires new technologies for efficiently managing and storing renewable energy.

In the early 20th century, Stanford Olshansky discovered the phase change storage properties of paraffin,

advancing phase change materials (PCMs) technology [].Photothermal phase change energy storage materials

(PTCPCESMs), as a ...

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 ...

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 ...

Phase change materials absorb thermal energy as they melt, holding that energy until the material is again

solidified. Better understanding the liquid state physics of this type of thermal storage ...

Latent heat thermal energy storage based on phase change materials (PCM) is considered to be an effective

method to solve the contradiction between solar energy supply and demand in time and space. The

development of PCM composites with high solar energy absorption efficiency and high energy storage density

is the key to solar thermal 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 ...

Thermal energy storage (TES) using phase change materials (PCMs) has received increasing attention since

the last decades, due to its great potential for energy savings and energy management in the building sector.

As one of the main categories of organic PCMs, paraffins exhibit favourable phase change temperatures for

solar thermal energy storage. Its ...

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 ...

An effective way to store thermal energy is employing a latent heat storage system with organic/inorganic
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phase change material (PCM). PCMs can absorb and/or release a remarkable amount of latent ...

1 INTRODUCTION. Renewable, abundant, and clean solar energy is expected to replace fossil fuels and

alleviate the energy crisis. However, intermittentness and instability are the deficiencies of solar energy due to

its weather and space dependence. [] Emerging phase change material (PCM)-based photothermal conversion

and storage technology is an effective ...

Recent developments in phase change materials for energy storage applications: a review. Int J Heat Mass

Tran, 129 (2019), pp. 491-523. View PDF View article View in Scopus Google Scholar [6] J. Pereira da

Cunha, P. Eames. Thermal energy storage for low and medium temperature applications using phase change

materials - a review.
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