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Overview

This review summarizes the structure of mineral materials and discusses the
corresponding encapsulation techniques and preparation methods for mineral-
based composite PCMs. Phase change material (PCM)-based energy storage
technology can mitigate this issue and substantially improve the utilization
efficiency of solar energy. However, most PCMs have a low photothermal
conversion capacity and are prone to leaks. To address these two key issues
of PCMs, fine modification. Zhizhao Mai, Kaijie You, Jianyong Chen, Xinxin
Sheng, Ying Chen; Perspective on phase change composites in high-efficiency
solar-thermal energy storage. Appl. Phys. Lett. 3 February 2025; 126 (5):
050501. https://doi.org/10.1063/5.0248794 To clarify future research
directions, this study first. sform it into thermal energy at the top layers. The
middle and bottom layer ge; waste heat storage; and thermal regulation. The
fundamental technology underpinning these systems and materials as well as
system design towards efficien l foa and ow-melting temperature metal alloy.
Appl. Phys. Lett. ws solar-thermal phase change composites for high-efficiency
harnessing solar energy. The focus is on enhancing heat abs rption and
conduction while aiming to suppress reflection, radiation, and convection.
Most advancements have concentrated on improving absorption and thermal
conduc ivity, while. 
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Solid-Liquid Phase Change
Composite Materials for Direct
Solar...

ConspectusSolar-thermal energy storage (STES)
is an effective and attractive avenue to
overcome the intermittency of solar radiation
and boost the power density for a variety of
thermal ...

  

Composite phase change materials
with thermal-flexible and efficient  

Composite phase change material (CPCM) with
the advantages of high enthalpy and constant
temperature phase change, has been widely
used in many fields, such as photovoltaic ...

  

Perspective on phase change
composites in high-efficiency solar
...

To clarify future research directions, this study
first analyzes the heat transfer process of solar-
thermal conversion and then reviews solar-
thermal phase change composites for high ...

  

A review about phase change
material cold storage system ...

Using phase change materials in the energy
storage systems, the heat exchangers and
thermal control systems are the potential
techniques. This article also reviewed the phase
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change ...

  

Development of flexible phase-
change heat storage materials for  

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 ...

  

Perspective on phase change
composites inhigh-efficiency solar
...

ws solar-thermal phase change composites for
high-efficiency harnessing solar energy. The
focus is on enhancing heat abs. rption and
conduction while aiming to suppress reflection, 

  

Photothermal Mineral-Based
Composite Phase Change Materials
for ...

Phase change material (PCM)-based energy
storage technology can mitigate this issue and
substantially improve the utilization efficiency of
solar energy. However, most PCMs have a low ...
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Composite phase-change materials
for photo-thermal ...

PTCPCESMs are a novel type material that can
harness solar energy for heat storage and energy
conversion, exhibiting high efficiency in energy
conversion, storage, and the use of clean, ...

  

Phase change material-based
thermal energy storage

Phase change material (PCM)-based thermal
energy storage significantly affects emerging
applications, with recent advancements in
enhancing heat capacity and cooling power. ...

  

Advances in Composite Phase
Change Materials for Photothermal  

By compositing PCM with different energy
conversion materials, efficient mutual conversion
among various forms of energy and thermal
energy has been achieved. The composite PCM
plays a key ...

  

Composite phase change materials
with efficient solar-thermal energy  

Phase change materials have broad applications
in thermal management, but their applications in
new energy conversion and storage are limited
due to l...
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Nanoparticle-Enhanced Phase
Change Materials (NPCMs) in Solar
...

NPCMs incorporate superior-performance
nanoparticles within traditional phase change
material matrices, resulting in improved thermal
conductivity, energy storage density, and phase
...

  

Recent Advances in Phase Change
Energy Storage Materials: ...

PCESMs are employed in the construction
industry for passive solar heating, thermal
regulation, and energy-efficient building designs.
They facilitate effective thermal dissipation in ...

  

Composite phase change materials
with thermal-flexible and efficient  

Composite phase change material (CPCM) with
the advantages of high enthalpy and constant
temperature phase change, has been widely
used in many fields, such as photovoltaic thermal
...

  

Solid-Liquid Phase Change
Composite Materials for Direct ...

In this Account, we discuss recent progress in
developing large-capacity solid-liquid STES PCM
composites that can achieve rapid direct
charging, long-term stable storage, and ...
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Carbon-Based Composite Phase
Change Materials for Thermal ...

This review provides a systematic overview of
various carbon-based composite PCMs for
thermal energy storage, transfer, conversion
(solar-to-thermal, electro-to-thermal and
magnetic-to ...

  

Novel composite phase change
materials supported by oriented ...

Abstract Phase change materials (PCMs) have
aroused significant interest as promising
materials for solar thermal energy conversion
and storage. However, the long-standing
shortcomings ...

  

Phase change materials in solar
energy storage: Recent progress  

The escalating global energy demand, coupled
with the urgent need to combat climate change,
underscores the necessity for effective and
sustainable energy storage solutions. Phase
change ...

  

Optimization strategies of
composite phase change materials
for thermal  

Abstract Thermal energy harvesting technologies
based on composite phase change materials
(PCMs) are capable of harvesting tremendous
amounts of thermal energy via isothermal phase
transitions, ...
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Application of phase change
materials for thermal energy
storage in  

The objective of this paper is to review the
recent technologies of thermal energy storage
(TES) using phase change materials (PCM) for
various applications, particularly concentrated
solar ...

  

Composite phase-change materials
for photo-thermal conversion and  

Organic phase-change materials can absorb or
release a large amount of latent heat during the
solid-liquid phase transition, whereas a functional
carrier material can enhance the ...

  

Form-Stable Composite Phase
Change Materials Based on Porous
...

In this work, new form-stable solar thermal
storage materials by impregnating paraffin PCMs
within porous copper-graphene (G-Cu)
heterostructures were designed, which
integrated ...

  

Phase change material-based
thermal energy storage

Solid-liquid phase change materials (PCMs) have
been studied for decades, with application to
thermal management and energy storage due to
the large latent heat with a relatively ...
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Thermally conductive phase change
composites for efficient medium  

Global industrial heat constitutes approximately
two-thirds of the energy demand within the
industrial sector. The utilization of Phase Change
Composites (PCCs) for storing solar energy ...

  

A review on container geometry and
orientations of phase change  

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
...

  

Performance evaluation of
photovoltaic module integrated with
phase  

The present paper investigates the effect of
phase change material (PCM) along with external
fins on the performance of the photovoltaic (PV)
module for extremely hot climates.

  

Properties and encapsulation forms
of phase change material and ...

In this study, the phase change cold storage
materials, cold storage units and diversified cold
storage box applied to cold chain logistics are
reviewed. Besides, based on the state-of-the-art
...
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Composite phase change materials
with efficient solar-thermal energy  

This study fabricates a vertically oriented poly
(vinyl alcohol) /MXene/N-octacosane composite
phase change materials via solution blending,
directional freezing, chemical vapor ...

  

Thermal energy storage using phase
change material for solar thermal  

To overcome these challenges, integrating phase
change material (PCM) in solar thermal
technologies makes a sustainable approach to
enhance the efficacy, productivity, and utilization
rate ...
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