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Can a phase change material based energy storage technology improve solar energy utilization?

Authors to whom correspondence should be addressed. Solar energy,the most promising renewable

energy,suffers from intermittency and discontinuity. Phase change material (PCM)-based energy storage

technology can mitigate this issue and substantially improve the utilization efficiency of solar energy.

 

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 thermal energy

storage.

 

What are phase change materials (PCMs)?

Phase change materials (PCMs) are essential to phase change energy storage technology. These materials

absorb or release a significant amount of latent heat during phase transitions,thus enabling the storage and

release of thermal energy .

 

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.

 

Does phase change material melt in a solar vertical thermal energy storage?

Melting behavior of phase change material in a solar vertical thermal energy storage with variable length fins

added on the heat transfer tube surfaces Int. J. Renew. Energy Dev., 9 ( 3) ( 2020), pp. 361 - 367,

10.14710/ijred.2020.29879

 

What is phase change energy storage technology?

Furthermore, phase-change energy storage technology has also been applied to improve the cooling

performance of circular light-emitting diodes (LEDs), thereby extending their lifespan . Phase change

materials (PCMs) are essential to phase change energy storage technology.

However, a significant drawback of this method is the considerable volume required for containment,

attributed to material expansion and heat dissipation to the surroundings [3]. In contrast, ...

This review focuses on examining both conventional applications and recent advances and niche areas--such

as space applications--where ...
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Thermal control systems based on phase change materials have the main advantage that are passive and, if

properly designed, are highly reliable and efficient. Some Phase Change ...

Phase change material is considered one of the most innovative way used in the engineering world to reduce

the use of energy. PCM uses the renewable resource (solar energy) to ...

In recent years, significant progress has been made in the types of PCMs, methods for preparing phase change

micro-nanocapsules, and their ...

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 ...

Energy-saving technologies are essential to the green and low-carbon development of facility agriculture.

Recently, phase change heat storage ...

Phase change materials (PCMs) have emerged as a viable technology for thermal energy storage, particularly

in solar energy applications, due to their ability to efficiently store and ...

The ability of phase change materials to store significant amounts of heat during their phase transition over a

constrained temperature range make them attractive candidates for ...

Results of the review study recommends some suitable phase change materials for solar cookers, solar stills,

solar ponds, air heaters, PV systems and water heaters on the basis of ...

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

for thermal energy storage applications. H...

Among these technologies, phase change materials (PCMs) stand out as highly efficient techniques in latent

thermal energy storage applications [6]. Latent heat thermal energy ...

This study examines the properties and performance of phase change materials, specifically paraffin wax,

natural beeswax, and a combination of paraffin wax and beeswax, in ...

The use of phase change material as an energy storage material has widely been used to improve the

performance of solar energy applications. The phase change material can store ...

The on-going search for increasingly sustainable and efficient thermal energy management across a wide

range of sectors leads to continuous exploratio...
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Overall, this study provides a very useful information about the thermal behavior, selection and the possible

use of different phase change materials in solar energy systems, round the ...

So, employing phase change materials (PCMs) in refrigeration systems is considered among the most

promising options for obtaining more energy efficiency the refrigeration systems ...

The main aim of present review is to study various photovoltaic-phase change material (PV-PCM) systems

and focus on proper selection of phase changing material based on various parameter.

Here, the authors propose an adaptive multi-temperature control system using liquid-solid phase change

materials to achieve effective thermal management using just a pair of heat and ...

The goal of this study is to reevaluate the passive cooling method for photovoltaic panels using phase change

material and investigate the effect of these containers while being filled ...

One of prospective techniques of storing thermal energy is the application of phase change materials (PCMs).

Unfortunately, prior to the large-scale practical application of this ...

Thermal conductivity of phase change material is very low varies from 0.16 to 0.25 W/mK, which can be

enhanced by mixing nanoparticles and metallic foam into these materials. ...

Abstract In the context of solar dryers, where drying time is constrained by available sunshine hours and

excessive heat during these periods can potentially lead to mineral loss in food, ...

Abstract This paper presents a comprehensive long-term thermal analysis of phase change material (PCM)

dynamics in solar distillers to guide system design and experimental planning.

Phase change materials are substances that undergo phase change during the absorption/release of energy

from/to the surroundings. The temperature of the material remains ...
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