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How can graphene-based nanostructures improve thermal conductivity of phase change materials?
Graphene-based nanostructures, as either graphene nanosheets or graphene-based porous nanostructures, can
improve the thermal conductivity of phase change materials and shape stability of these energy storage
systems significantly.

Are graphene-based nanostructures a viable solution for phase change materials?

However,low thermal conductivity and shape-instability through the phase transition process are two main
drawbacks of phase change materials towards industrialization. In this review paper,recent progresses in
employing graphene-based nanostructures as a versatile solutionfor the aforementioned shortcomings are
presented in detail.

Can graphene be used as a phase change stabilizer?

The phase change system can be stable for more than 100 thermal cycles [87 ]. Functionalized graphene can
also be used as the Pickering stabilizerto encapsulate stearic acid through the Pickering emulsion to fabricate
high-performance core-shell PCCs with high thermal conductivities and energy storage characteristics[86 ].

Do graphene-based nanostructures affect energy storage density?

A pronounced increase in the thermal conductivity of the system can be expected when graphene-based
nanostructures are incorporated in the structure of PCMs. However,the energy storage density of the system
can increase or decrease,based on the role of graphene-based nanostructures on the crystallization of the PCM.

Are graphene-based phase change Composites a promising energy harvesting system?

Moreover,recent studies presented here suggest that graphene-based phase change composites can be
considered as promising energy harvesting systemsfor solar-to-therma and solar-to-electrical energy
conversion and storage applications. 1. Introduction

Can graphene-based nanostructures be used for shape-stabilized energy harvesting and storage?

With merging high solar absorbing nature of graphene-based nanostructures and high energy storage density
of PCMs in a wide range of temperatures,one can prepare a high performance shape-stabilized energy
harvesting and storage systemwith controllable characteristics and application temperature ranges.

Preparation of the beeswax/graphene nano-phase change material (nano-PCM) Nano-PCMs with 0.05, 0.1,
0.15, 0.2, 0.25, ... Recent developments in phase change materials for energy storage applications: A review.
2019, International Journal of ...

Phase-change materials (PCMs) are becoming more widely acknowledged as essential elements in thermal
energy storage, greatly aiding the pursuit of lower building energy consumption and the achievement of
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net-zero energy goas. PCMs are frequently constrained by their subpar heat conductivity, despite their
expanding importance. Thisin-depth research ...

The thermal conductivity of commonly used phase change materials (PCM) for thermal energy storage (TES),
such as, fatty acids, paraffin etc., is relatively poor, which is one of the main drawbacks for limiting their
utility. In the recent past, few attempts have been made to enhance the thermal conductivity of PCM by
mixing different additives in the appropriate amount.

Microencapsulated phase change materials (MEPCMSs) can effectively solve the leakage problem, enlarge the
heat transfer area, and reduce the influence of the externa environment and the volume change of traditional
solid-liquid phase change materials (PCMs) [1], [2].Therefore, MEPCMs can be widely applied in various
applications, such as solar energy, ...

Zhang, Z.; Fang, X. Study on paraffin/expanded graphite composite phase change thermal energy storage
material. Energy Convers. Manag. 2006, 47, 303-310. ... J. Synthesis of the polyethylene glycol solid-solid
phase change materials with a functionalized graphene oxide for thermal energy storage. Polym. Test. 2017,
63, 494-504.

Nanotechnology can be very helpful in developing thermal energy storage materials. 0 Therma modeling of
nano particle with phase change materials (PCM) iscarried ...

Phase changing materials (PCM) release or absorb heat in high quantity when there is a variation in phase.
PCMs show good energy storage density, restricted operating temperatures and hence find application in
various systems like heat pumps, solar power plants, electronic devices, thermal energy storage (TES)
systems. Though it has extensive usage in such a diverse range ...

We report results concerning the functionalization of graphene-based nanoplatelets for improving the thermal
energy storage capacity of commonly used phase change materials (PCMs). The goal of this study was to
enhance the low thermal conductivity of the PCMs, while preserving their specific and latent heats. We
focused on wax-based PCMs, and ...

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 materials (PCMs) are a class of energy storage materials with a high potentia for many
advanced industrial and residential applications [[1], [2], [3], [4]].These smart energy management systems
can store energy in the form of melting-solidifying latent heat, and release the stored energy without almost
any energy drop [5, 6].Although recent ...
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The cooling process of Phase Change Materials (PCM) is a kind of passive conductive cooling. ... devices are
required to store massive quantities of energy since the lower energy storage density of sensible thermal
energy storage materials like brick, rock, concrete and soil limits their potential uses. ... They find that
graphene exhibits the ...

The present study proposes the phase change material (PCM) as a thermal energy storage unit to ensure the
stability and flexibility of solar-energy-based heating and cooling systems. A mathematical model is
developed to evaluate the PCM melting process, considering the effect of nanoparticles on heat transfer. We
evaluate the role of nanoparticles (Al1203-, ...

The binary and ternary mixtures of nitrates are desirable phase change materials (PCMs) as latent heat thermal
energy storage media for solar energy applications. In this study, graphene oxide was synthesized with
graphite powder first and then it was doped into HITEC sat or solar salt solvent with sonication using
two-step methods. Finally, metal foams ...

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], ...

Nano-enhanced phase change materials for thermal energy storage: A comprehensive review of recent
advancements, applications, and future challenges. Author links open overlay panel Weng Pin Wong a 1, ...
[24], graphene oxide (GO) [25], Al 2 O 3[26] and CuO [27]. The nanoparticles used or studied in these works
have resulted in notable ...

The goal of this research is to compare the thermal energy storage of the composites of graphene/paraffin and
expanded graphite/paraffin for low-temperature applications and understand the role of graphene and
expanded graphite in this regard. Paraffin with 5 &#176;C phase change temperature (Pn5) was employed as
the phase change material (PCM). It was...

In the context of the global call to reduce carbon emissions, renewable energy sources such as wind and solar
will replace fossil fuels as the main source of energy supply in the future [1, 2].However, the inherent
discontinuity and volatility of renewable energy sources limit their ability to make a steady supply of energy
[3].Thermal energy storage (TES) emerges as ...

Solar-thermal energy conversion and storage technology has attracted great interest in the past few decades.
Phase change materials (PCMs), by storing and releasing solar energy, are able to effectively address the
imbalance between energy supply and demand, but they still have the disadvantage of low thermal
conductivity and leakage problems. In this...
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Herein, the energy storage performance of amine (NH2)-functionalized graphene mixed with paraffin wax
(PW) which comprises the advanced phase change material (PCM) is studied. The amine-functionalized
graphene is mixed with PW in four different volume percentages like 0.25 volume %, 0.5 volume %, 0.75
volume %, and 1 volume %. Itsthermal ...

Phase change materials (PCMs) are increasingly gaining prominence in thermal energy storage due to their
impressive energy storage capacity per unit volume, especially in applications with low and medium
temperatures. Nevertheless, PCMs have significant limitations regarding their ability to conduct and store
heat, primarily dueto their ...

Phase change fibers with abilities to store/release thermal energy and responsiveness to multiple stimuli are of
high interest for wearable thermal management textiles. However, it is still a challenge to prepare phase
change fibers with superior comprehensive properties, especially proper thermal conductivi

Phase change materials (PCMs) as important novel materials are able to absorb, store and release a large
guantity of thermal energy over afinite range of temperature during phase change processes [].They may be a
promising option for thermal management in many applications like temperature controlling and thermal
energy storagein buildings, ...

Graphene is a carbon allotrope, arranged in a honeycomb crystal lattice of sp 2-bonded carbon atoms [16],
[17].The word graphene originated from Hans-Peter Boehm in 1962 using the combination of graphite and the
suffix -ene [18].To form graphite, graphene sheets are stacked with interplanar spacing of about 0.335 nm.For
example, three million graphene ...

Thisreview offers a critical survey of the published studies concerning nano-enhanced phase change materials
to be applied in energy harvesting and conversion. Also, the main thermophysical characteristics of
nano-enhanced phase change materials are discussed in detail. In addition, we carried out an analysis of the
thermophysical properties of these types of ...

In this study, electrically insulating polyolefin elastomer (POE)-based phase change materials (PCMs)
comprising aumina (Al203) and graphene nanoplatelets (GNPs) are prepared using a conventional injection
moulding technique, which exhibits promising applications for solar energy storage due to the reduced
interfacial thermal resistance, excellent stability, ...

Graphene, a remarkable two-dimensional (2D) material, holds immense potential for improving
energy-storage performance owing to its exceptional properties, such asalarge...

Microencapsulated phase change materials (MEPCMSs) can store thermal energy in an efficient manner. They
are fabricated by encapsulating the phase change material (PCM) core into various shells to prevent leakage
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problems during the melting and solidification process [1, 2].Meanwhile, MEPCM capsules could increase the
heat transfer area, thermal ...

The energy is stored by phase change materials during the phase transition process. The obtained hybrid
nanocomposites exhibit excellent thermal stability with high melting-freezing ...

Application of phase change materials for thermal energy storage in concentrated solar thermal power plants: a
review to recent developments. Appl. Energy, 160 ... Reinforcement and shape stabilization of phase-change
material via graphene oxide aerogel. Carbon, 114 (2017), pp. 334-346. View PDF View article View in
Scopus Google Scholar [31]

Phase change materials and nano-enhanced phase change materials for thermal energy storage in photovoltaic
thermal systems: A futuristic approach and its technical challenges. Author links open overlay panel R. Reji
Kumar &, ... Thermophysical properties of graphene-enhanced erythritol study were done by Mayilvelnathan et
al. [86]. They had ...

2.1 Expanded Graphene and Phase Change Material Characterization. ... The PCC has an energy storage
capacity of ?74.3 kJ and an effective thermal conductivity of 16.2 W m -1 K -1. The graphene coating has a
high averaged emissivity of 0.946 in the mid-infrared region. The PCC was utilized as a passive BTMS proof
of concept demonstration.

The energy storage density of phase change materials is large, and the storage and release of heat is realized
by phase change caused by the change of external temperature [2, 3]. But it has not been widely applied in
engineering applications due to its own shortcomings, involving in low thermal conductivity, and suspensions
instability.

Latent heat thermal energy storage systems (LHTES) are useful for solar energy storage and many other
applications, but there is an issue with phase change materials (PCMs) having low thermal conductivity. This
can be enhanced with fins, metal foam, heat pipes, multiple PCMs, and nanoparticles (NPs). This paper
reviews nano-enhanced PCM (NePCM) alone and ...

DOI: 10.1016/j.nanoms.2023.09.003 Corpus ID: 261760660; Recent advances in graphene-based phase
change composites for thermal energy storage and management @article{ Zhu2023RecentAl, title={ Recent
advances in graphene-based phase change composites for thermal energy storage and management},
author={ Qiang Zhu and Pin Jin Ong and Si Hui ...
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