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Are phase change materials suitable for thermal energy storage?

Phase change materials (PCMs) having a large latent heat during solid-liquid phase transition are promisingfor

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.

 

Can nanostructured materials improve thermal energy storage performance?

Nanostructured materials have emerged as a promising approach for achieving enhanced

performance,particularly in the thermal energy storage (TES) field. Phase change materials (PCMs) have

gained considerable prominence in TES due to their high thermal storage capacity and nearly constant phase

transition temperature.

 

What are phase change materials (PCMs)?

Phase change materials (PCMs) have gained considerable prominence in TES due to their high thermal storage

capacity and nearly constant phase transition temperature. Their potential to expand the application of

renewable energy sources, such as solar energy harvesting, has attracted significant interest from researchers.

 

What is photothermal phase change energy storage?

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.

 

Is phase change storage a good energy storage solution?

Therefore,compared to sensible heat storage,phase change storage offers advantages such as higher energy

density,greater flexibility,and temperature stability,making it a widely promising energy storage solution.

 

Are flexible polymeric solid-solid phase change materials suitable for flexible/wearable devices?

Flexible polymeric solid-solid phase change materials (PCMs) have garnered continuous attention owing to

their potential for thermal managementin flexible/wearable devices and their non-leakage characteristics.

However,it is still a big challenge to obtain polymeric solid-solid PCMs with both flexibility and high latent

heat.

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 ...

Being thermally conductive and compatible with organic PCMs, sp 2-rich carbon-based nanomaterials are a

class of filler material that can be added directly into PCMs to form phase change composites (PCCs) with

improved overall thermal conductivity [[32], [33], [34], [35]] creasing the thermal conductivity of PCMs is
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crucial as it helps to maintain a more ...

Flexible polymeric solid-solid phase change materials (PCMs) have garnered continuous attention owing to

their potential for thermal management in flexible/wearable ...

Phase change materials (PCMs) for thermal energy storage can solve the issues of energy and environment to

a certain extent, as PCMs can increase the efficiency and sustainability of energy. PCMs possess large ...

The development of energy saving methods and energy storage materials is an emerging hot topic in various

fields including the food industry. Thermal energy storage can be accomplished through formulation and

application of phase change materials (PCMs). Micro/nanoencapsulation of PCMs is an efficient method for

increasing their thermal ...

A numerical investigation of a heat transfer augmentation finned pear-shaped thermal energy storage system

with nano-enhanced phase change materials Author links open overlay panel Abdulkafi Mohammed Saeed a,

Aissa Abderrahmane b, Naef A.A. Qasem c, Abed Mourad b, Muflih Alhazmi d, Sameh E. Ahmed e, Kamel

Guedri f

Phase change materials (PCMs) have recently earned increasing attention in the fields of industrial energy

management due to the ability to absorb and release large amounts of latent heat during melting and

solidification [1, 2], as well as desirable additional advantages, including good reusability [1, 3], high energy

storage density [4, 5], and low cost [6].

Thermal energy storage technology is an effective method to improve the efficiency of energy utilization and

alleviate the incoordination between energy supply and demand in time, space and intensity [5].Thermal

energy can be stored in the form of sensible heat storage [6], [7], latent heat storage [8] and chemical reaction

storage [9], [10].Phase change energy storage ...

Latent heat materials are widely investigated and successfully used in a variety of important applications as in

the building industry and thermal engineering systems  this paper a comprehensive review on phase change

material (PCM) in relatively recent potential application such as photovoltaic (PV) panel cooling, applications

in food, automotive; asphalt, and textile ...

Lithium-ion (Li-ion) batteries have become the power source of choice for electric vehicles because of their

high capacity, long lifespan, and lack of memory effect [[1], [2], [3], [4]].However, the performance of a

Li-ion battery is very sensitive to temperature [2].High temperatures (e.g., more than 50 &#176;C) can

seriously affect battery performance and cycle life, ...

With the rapid development of science and technology, the ever-increasing energy shortages and global

warming have become enormous challenges that the global community must face [[1], [2], [3], [4]].Phase
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change energy storage material refers to a kind of clean green material that can absorb, store or release a large

amount of latent heat energy in the phase ...

Latent heat storage materials also called as phase change materials (PCM) absorb heat energy as their "latent

heat of fusion" during the melting process. During the heat energy absorption process there is a phase change

happening and temperature swing is very small.

Climate change is a pressing global issue due to the escalated energy demand [1].Mitigating the effect of

energy-intensive technologies to reduce greenhouse gas emissions ...

Materials to be used for phase change thermal energy storage must have a large latent heat and high thermal

conductivity. They should have a melting temperature lying in the practical range of operation, melt

congruently with minimum subcooling and be chemically stable, low in cost, non-toxic and non-corrosive.

The efficiency of PCM is defined by its effective energy and power density--the available heat storage

capacity and the heat transport speed at which it can be accessed [7].The intrinsically low thermal conductivity

of PCMs limited the heat diffusion speed and seriously hindered the effective latent heat storage in practical

applications [8].Many efforts have been ...

Phase change materials (PCMs) having a large latent heat during solid-liquid phase transition are promising

for thermal energy storage applications. However, the relatively ...

This study synthesizes seven ester-based phase change materials (PCMs), significantly broadening their phase

change temperature range while exhibiting excellent thermal stability and high latent heat...

Phase change materials (PCMs) are advanced energy storage materials that can store energy and release

energy as the latent heat [2], [3]. Therefore, PCMs have been applied in many fields, including energy-saving

buildings, thermal management of electronic devices and solar energy harvesting, etc [4].

Phase change materials (PCMs) are gaining increasing attention and becoming popular in the thermal energy

storage field. ... Since microencapsulation of PCMs is sensitive to the raw materials, additives, and ...

Phase change cold storage technology is a high-tech based on phase change materials. As phase change energy

storage technology can effectively solve the contradiction between energy supply and demand in time and

space, and effectively improve the energy utilization rate, it is increasingly becoming a research hotspot in

energy utilization and material ...

Latent heat storage using phase change materials (PCMs) is one of the most efficient methods to store thermal

energy. Therefore, PCM have been applied to increase thermal energy storage capacity of different systems

[1], [2].The use of PCM provides higher heat storage capacity and more isothermal behavior during charging
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and discharging compared to sensible ...

Active and hybrid battery thermal management system using microchannels, and phase change materials for

efficient energy storage. Author links open overlay panel Mohammad Shahmohammadi a, Sadegh Seddighi a

b, Alireza Taklifi c. Show more. Add to Mendeley. Share. ... heat storage capacity of nano-PCM and

nano-porous PCM for ...

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, ...

The article presents different methods of thermal energy storage including sensible heat storage, latent heat

storage and thermochemical energy storage, focusing mainly on phase change materials (PCMs) as a form of

suitable solution for energy utilisation to fill the gap between demand and supply to improve the energy

efficiency of a system.

At present, the thermal conductivity of phase change microcapsules is optimized mainly through adding metal

materials [19, 20], carbon based materials [21, 22], and inorganic materials such as boron nitride [23, 24].Liu

et al. [25] prepared dodecanol phase change microcapsules using 0.6 wt% graphite oxide (GO)/carbon

nanotube composite thermal ...

Emerging solar-thermal conver-sion phase change materials (PCMs) can harness photon energy for thermal

storage due to high latent heat storage capacity.3 Compared to ...

The research of thermochromic phase change materials with both thermochromic function and energy storage

is considered as a very promising research topic with extensive and significant commercial value [22].The

thermochromic microcapsule is such a kind of material, which is sensitive to temperature response and can

also store latent heat.

energy storage technologies is an urgent task to ... temperature-sensitive crops to guarantee the quality[3].

PCMs includes solid-solid PCMs, solid-liquid PCMs, ... solid-liquid phase change materials is restricted in

practical application due to its disadvantages such as easy leakage, poor thermal conductivity, and easy to

decompose and local ...

Organic phase change materials (PCMs) have been widely studied for thermal management applications, such

as the passive cooling of silicon photovoltaic (PV) cells, ...

Especially, organic phase change materials (OPCM) has grabbed a lot of attention due to its excellent

properties that can be combined with thermal energy storage systems to preserve renewable energy. However,
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the practical application of OPCM is restricted to thermal energy storage due to their low thermal conductivity

and leakage during the ...

Functional phase change materials (PCMs) capable of reversibly storing and releasing tremendous thermal

energy during the isothermal phase change process have recently received tremendous attention in ...
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