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<div class="df _gntext">Can solar-thermal phase change composites harness solar energy?

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-efficiency harnessing solar
energy. The focus is on enhancing heat absorption and conduction while aiming to suppress reflection,
radiation, and convection.

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

Recent developments in phase change materials for energy storage applications: A review. Int. J. Heat Mass
Transf. 2019, 129, 491-523. [Google Scholar] [CrossRef] Zhang, G.; Li, J.; Chen, Y.; Xiang, H.; Ma, B.; Xu,
Z.; Ma, X. Encapsulation of copper-based phase change materials for high temperature therma energy
storage.

<div class="df_gntext">Are phase change micro-nanocapsules suitable for solar thermal systems?

In recent years, significant progress has been made in the types of PCMs, methods for preparing phase change
micro-nanocapsules, and their applications in solar thermal systems. This paper introduces the material
selection for phase change micro-nanocapsules, their preparation methods, and the photothermal conversion
performance.

<div class="df_gntext">What is phase change micro-nanoencapsul ation?

To address these issues,the preparation of phase change micro-nanocapsules has been explored. Phase change
micro-nanoencapsul ation technology mitigates the problem of unmatched heat supply and demand. It has been
extensively researched in solar thermal utilization systems.

<div class="df_gntext">Can a solar water heater be integrated with a nanocomposite phase change material ?
Kumar, P.M.; Mylsamy, K. Experimental investigation of solar water heater integrated with a nanocomposite
phase change material. J. Therm. Anal. 2019, 136, 121-132. [Google Scholar] [CrossRef]

<div class="df_gntext">How efficient is solar-thermal conversion?

In the current research,the best results show that the solar-thermal conversion efficiency has approached the
theoretical limit (100%),and atypical thermal conductivity has reached 33.5 W/(m&#183;K). However,further
enhancement of the absorption and conduction remains a challenge highlighting the need for structura
modifications and grafting.

The present investigation is based on experimental tests of the monocrystalline solar panel joined individually
with vermiculite & paraffin jelly composite phase change material (VP-PCM) ...

Polymer-based phase change materials represent a significant advancement in energy storage and thermal
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management technologies due to their ability to absorb, store, and release heat ...

We discuss innovative methods to enhance heat transfer rates and therma conductivity, including
modifications of extended surfaces, heat pipes, cascading PCMs, encapsulation techniques, ...

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,...

Phase change materials are one of the most appropriate materias for effective utilization of thermal energy
from the renewable energy resources. As evident from the literature, development ...

This review categorizes strategies for enhancing the flexibility of phase change materials into structural and
material designs, focusing on strain and latent heat capacity as key properties. It aso...

Focuses on the phase change north wall and analyzes the effect of wall thickness on the phase change north
wall. With the "Carbon peaking, Carbon neutrality" goal, the implementation ...

Abstract The potential for phase change materials (PCMs) has a vital role in thermal energy storage (TES)
applications and energy management strategies. Neverthel ess, these materials ...

However, conventional solar stills for desalination are limited to low production efficiency caused by
low/unavailable solar irradiation. Current research in thermal energy storage (TES) for ...

PDF | Heat-storage materials that can be used to transition from one phase to another are known as phase
change materials (PCM). Thisreview article... | Find, read and cite dl the ...

In the dynamic field of phase change materials for solar energy applications, Table 2 summarizes the main
findings, trends, and possible directions for future research.

This article integrates solar heat pump systems and phase change heat storage technology. Related
technol ogies and research are outlined from the three perspectives of solar heat ...

Abstract Phase change materials (PCMs) are crucial for efficient energy storage, yet their inherent challenges
include low thermal conductivity, limited latent heat capacity, and potential ...

The application of phase change material (PCM) for phase change is now one of the most viable strategies for
reducing and managing the temperatures of solar Photovoltaic panelsand ...

In this context, phase change materials (PCMs) have emerged as key solutions for thermal energy storage and
reuse, offering versatility in addressing contemporary energy challenges.
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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 ...

Cold thermal energy storage systems, especially those utilizing phase change materias, offer a promising
solution to mitigate these challenges. This study presents a comprehensive ...

Download Citation | On Nov 1, 2025, Reza Kaviani and others published Artificial Neural Network Prediction
of Unconstrained Close-Contact Melting of Phase Change Materials within Spherical ...
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