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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. ... Carbon-Based Composite Phase
Change Materials for Thermal Energy Storage, Transfer, and Conversion. Xiao Chen, Corresponding Author.
Xiao Chen [email protected] orcid ...

Thermal energy storage technologies utilizing phase change materials (PCMs) that melt in the intermediate
temperature range, between 100 and 220 &#176;C, have the potential to mitigate the intermittency issues of
wind and solar energy. This technology can take thermal or electrical energy from renewable sources and store
it inthe form of heat. Thisis of particular ...

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 ...

The increasing demand for energy supply and environmental changes caused by the use of fossil fuels have
stimulated the search for clean energy management systems with high efficiency [1].Solar energy is the fastest
growing source and the most promising clean and renewable energy for alternative fossil fuels because of its
inexhaustible, environment-friendly ...

Conventional phase change materials struggle with long-duration thermal energy storage and controllable
latent heat release. In a recent issue of Angewandte Chemie, Chen et al. proposed a new concept of
gpatiotemporal phase change materials with high supercooling to realize long-duration storage and intelligent
release of latent heat, inspiring the design of ...

Phase-changing materials are nowadays getting global attention on account of their ability to store excess
energy. Solar thermal energy can be stored in phase changing material (PCM) in the forms of latent and
sensible heat. The stored energy can be suitably utilized for other applications such as space heating and
cooling, water heating, and further industrial processing where low ...

Pure hydrated salts are generally not directly applicable for cold energy storage due to their many drawbacks
[14] ually, the phase change temperature of hydrated salts is higher than the temperature requirement for
refrigerated transportation [15].At present, the common measure is to add one or more phase change
temperature regulators, namely the....

Therma analysis of a natural circulation solar air heater with phase change material energy storage.

Renewable Energy, 28 (2003), pp. 2269-2299. View PDF View article View in Scopus Google Scholar. Esen
and Durmus, 1998. M. Esen, A. Durmus.
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Solar energy is utilizing in diverse thermal storage applications around the world. To store renewable energy,
superior thermal properties of advanced materials such as phase change materials are essentially required to
enhance maximum utilization of solar energy and for improvement of energy and exergy efficiency of the
solar absorbing system. This chapter deals ...

The phase change effect can be used in a variety of ways to functionally store and save energy. Heat can be
applied to a phase-change material, melting it and thus storing energy within it as ...

Thermal storage is very relevant for technologies that make thermal use of solar energy, as well as energy
savings in buildings. Phase change materials (PCMs) are positioned as an attractive alternative to storing
thermal energy. This review provides an extensive and comprehensive overview of recent investigations on
integrating PCMs in the following low ...

Thermal energy storage (TES) using phase change materials (PCM) have become promising solutions in
addressing the energy fluctuation problem specifically in solar energy. However, the thermal conductivity of
PCM is...

Thermal energy storage technologies utilizing phase change materials (PCMs) that melt in the intermediate
temperature range, between 100 and 220 &#176;C, have the potential to ...

SUMMARY . Phase change materials (PCMs) having a large latent heat during solid-liquid phase transition
are promising for thermal energy stor-age applications. However, the relatively low ...

Intelligent phase change materials for long-duration thermal energy storage Peng Wang,1 Xuemei Diao,2 and
Xiao Chen2,* Conventional phase change materials struggle with long-duration thermal energy storage and
controllable latent heat release. In arecent issue of Angewandte Chemie, Chen et a. proposed a new

1.2 Types of Thermal Energy Storage. The storage materials or systems are classified into three categories
based on their heat absorbing and releasing behavior, which are- sensible heat storage (SHS), latent heat
storage (LHS), and thermochemical storage (TC-TES) [].1.2.1 Sensible Heat Storage Systems. In SHS,
thermal energy is stored and released by ...

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 - areview.

Phase-change materials (PCMs) offer tremendous potential to store thermal energy during reversible phase
transitions for state-of-the-art applications. The practicality of ...
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Phase change materials (PCMs) have attracted tremendous attention in the field of thermal energy storage
owing to the large energy storage density when going through the isothermal phase transition process, and the
functional PCMs have been deeply explored for the applications of solar/electro-thermal energy storage, waste
heat storage and utilization, ...

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 ...

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 ...

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

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 ...

Conventional phase change materials struggle with long-duration thermal energy storage and controllable
latent heat release. In arecent issue of Angewandte Chemie, Chen et ...

Based on chemical composition, PCMs are divided into inorganic and organic materials. There are many kinds
of phase change materials for energy storage, such as salt hydrates, molten salts, paraffin, sugar alcohols, fatty
acids, etc. According to different energy storage mechanisms and technical characteristics, they are applicable
to different occasions.

Phase change materials (PCMs) are an important class of innovative materials that considerably contribute to
the effective use and conservation of solar energy and wasted heat in thermal energy ...

Exploiting and storing thermal energy in an efficient way is critical for the sustainable development of the
world in view of energy shortage [1] recent decades, phase-change materials (PCMs) is considered as one of
the most efficient technologies to store and release large amounts of thermal energy in the field of architecture
and energy conversion [2].

The materials used for latent heat thermal energy storage (LHTES) are called Phase Change Materials (PCMs)
[19]. PCMs are a group of materials that have an intrinsic capability of absorbing and releasing heat during
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phase transition cycles, which resultsin the charging and discharging [20].

Inorganic porous material is usually a good adsorption carrier serving for storage of solid-liquid phase change
materials. As one of the largest types of industrial waste resource, reutilization of fly ash (FA) is an important
way to protect environment, save energy and reduce emissions. In this study, a novel shape-stabilized phase
change material (SSPCM) composed ...

Research on phase change material (PCM) for thermal energy storage is playing a significant role in energy
management industry. However, some hurdles during the storage of energy have been perceived such as less
thermal conductivity, leakage of PCM during phase transition, flammability, and insufficient mechanical
properties. For overcoming such obstacle, ...

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 ...

The current energy crisis has prompted the development and utilization of renewable energy and energy
storage material. In this study, levulinic acid (LA) and 1,4-butanediol (BDO) were used to synthesize a novel
levulinic acid 1,4-butanediol ester (LBE) by both enzymatic and chemical methods. The enzymatic method
exhibited excellent performance ...
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