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This paper presents a review of the storage of solar thermal energy with phase-change materials to minimize

the gap between thermal energy supply and demand. Various types of systems are used to store solar thermal

energy using phase-change materials.

The efficient utilization of solar energy technology is significantly enhanced by the application of energy

storage, which plays an essential role. Nowadays, a wide variety of applications deal with energy storage. Due

to the intermittent nature of solar radiation, phase change materials are excellent options for use in several

types of solar energy systems. This ...

Phase change materials (PCMs) offer a promising solution as they can store and release thermal energy at

almost constant temperatures through the phase change process [3]. Additionally, the latent heat stored in

PCMs enables higher energy storage density than traditional sensible heat storage materials [4], [5] .

Among the many energy storage technology options, thermal energy storage (TES) is very promising as more

than 90% of the world''s primary energy generation is consumed or wasted as heat. 2 TES entails storing

energy as either sensible heat through heating of a suitable material, as latent heat in a phase change material

(PCM), or the heat of a ...

This section is an introduction into materials that can be used as Phase Change Materials (PCM) for heat and

cold storage and their basic properties. ... Review on thermal energy storage with phase change: Materials,

heat transfer analysis and applications, Appl. Thermal Eng., 23, 251-283. Google Scholar Download

references. Author ...

Thermal conductivity is one of the essential parameters to measure the thermal conductivity of materials and

phase change thermal storage materials. The addition of EG not only improved the latent heat capacity of the

composite PCMs but also provided a good heat transfer channel for the heat transfer of the PCMs (Fig. 7).

The PCM-based TES system stores and releases the heat during the phase change transition, offering a higher

energy density and more efficiency than traditional storage systems [21, 40].This makes PCM-based TES

systems helpful in storing thermal energy, which can be utilized in various applications, including integration

with renewable energy systems ...

Paraffins are useful as phase change materials (PCMs) for thermal energy storage (TES) via their melting

transition, T mpt.Paraffins with T mpt between 30 and 60 &#176;C have particular utility in improving the

efficiency of solar energy capture systems and for thermal buffering of electronics and batteries. However,

there remain critical knowledge gaps ...

The research on phase change materials (PCMs) for thermal energy storage systems has been gaining
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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 ...

Investigation on the thermal performance of a high temperature packed bed thermal energy storage system

containing carbonate salt based composite phase change materials Appl. Energy, 247 ( 2019 ), pp. 374 - 388,

10.1016/j.apenergy.2019.04.031

This paper studies the heat storage and release process of medium and low temperature phase change

materials, which can be combined with renewable energy (solar energy, etc.) to form a heat storage and

release system to test the stability and practicability of the system, providing further guidance for engineering

application.

Thermal performance enhancement methods of phase change materials for thermal energy storage systems - A

review. Author links open overlay panel P. Shanmugavalli, R. Rajaraman. Show more. Add to Mendeley ...

Carbon-based composite phase change materials for thermal energy storage, transfer, and conversion. Adv.

Sci., 8 (9) (2021 May), p ...

Many efforts have been made to improve the weak thermal performance of phase change materials (PCMs).

Among the common methods of such, embedment of open-cell metal foams (MFs) into PCMs offer unique

opportunities to overcome the issue. The composites made of PCMs and MFs (PCM-MFs) have been

extensively studied while behaviour of such ...

Thermal conductivity enhancement of phase change materials for thermal energy storage: A review. Author

links open ... It can be stated that the pertinent parameters influencing the thermal conductivity are

concentration, particle size, viscosity, shape, temperature and the material properties, etc. ... Preparation and

performance of shape ...

Using solar energy both solar thermal energy and electricity can be produced [14].Previous, commonly used

absorption materials for solar thermal energy storage are oil, water, and ethylene glycol but these materials are

not much efficient because of very low storage capacity, thermal conductivity and other of their noticeable

properties.

A seasonal thermal energy storage using paraffin wax as a PCM and flat plate solar air collectors in heating a

greenhouse. Experimental. Reported average net energy and ...

Phase change materials absorb thermal energy as they melt, holding that energy until the material is again

solidified. Better understanding the liquid state physics of this type of thermal ...

The PCMs belong to a series of functional materials that can store and release heat with/without any
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temperature variation [5, 6].The research, design, and development ...

Using thermal energy storage alongside renewables is a way of diminishing the energy lack that exists when

renewable energies are unable to run. An in-depth understanding of the specific effect of material properties is

needed to ...

Use of phase change materials in thermal energy storage systems with applications and heat enhancement. ...

Geometrical configuration and dimensional parameters of storage container have significant effect on thermal

exchange level of storage capacity of PCM (Ismail &  Henr&#237;quez, 2002).

The rate of energy stored (W) and energy storage density (J/m&#179;) over a certain time period are both

important performance parameters of a phase change based energy storage system.

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, ...

Phase change materials (PCM) are characterized by ability of storage and released larger amounts of thermal

energy during phase changing without temperature fluctuation, which is widely used in buildings, while

recently applied in Chinese solar greenhouse(CSG) as a composite north wall (Pisello et al., 2017; Wei et al.,

2017; Cao et al., ...

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

phase transition cycles, which results in the charging and discharging [20] .

More information: Drew Lilley et al, Phase change materials for thermal energy storage: A perspective on

linking phonon physics to performance, Journal of Applied Physics (2021). DOI: 10.1063/5. ...

Along with the heat transfer mechanism for the development of a latent heat storage unit (LHSU), the choice

of the phase change material (PCM) plays an important role. The enviable thermo-physical, kinetic, and

chemical properties of PCM with the economy is an essential criterion for efficient thermo-economical LHSU.

The most important criteria that have ...

It is possible to store heat energy and extract it from materials in the form of internal energy changes such as

sensible heat, latent heat, and thermo-chemistry, or in any combination of these three. In systems of insensible

heat storage, energy is stored by raising the temperature of the medium to which it is being stored. During the

process of heat absorption ...
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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 ...

Thermal energy storage using PCM is based on the heat absorption or release when a storage material

undergoes a reversible phase change from solid to liquid, liquid to gas, solid to gas, solid to gas, or solid to

solid, as shown in Fig. 1 [10].The most commonly used latent heat storage systems undergo solid-liquid phase

transitions due to large heat storage ...

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

storage field. ... The optimal parameters found through systematic analyses for preparing high-performance

microcapsules are as follows: 80&#176;C-90&#176;C for the synthesis temperature, 240 min for the reaction

time, and 900 rpm for the ...

In this study, energy calculations and the storage tank''s stratification analysis were considered the thermal

performance evaluation parameters. ... Reddy KS, Abbas A, Luu MT, Gan Y (2022) Phase change material

thermal energy storage design of packed bed units. J Energy Storage 51:104576.

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

for thermal energy storage applications. However, the relatively low thermal conductivity of the majority of ...

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, ...

2.1 Phase Change Materials (PCMs). A material with significantly large value of phase change enthalpy (e.g.,

latent heat of fusion for melting and solidification) has the capability to store large amounts of thermal energy

in small form factors (i.e., while occupying smaller volume or requiring smaller quantities of material for a

required duty cycle).
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