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Because of the limited supply of fossil fuels, Phase change materials have

drawn the interest of a wide range of researcher scholars, organizations

and suppliers over the past few years as thermal energy storage and

releasing it when needed [1], [2], [3]. In building division, private and

commercial as well as residential buildings, over one 

The book chapter focuses on the complexities of Phase Change Materials

(PCMs), an emerging solution to thermal energy storage problems, with a

special emphasis on nanoparticle-enhanced PCMs (NePCM).  Recent

developments in phase change materials for energy storage applications:

a review. Int J Heat Mass Transf (Pergamon) 129:491???523 

Enthalpy-temperature curves are commonly used to determine energy

storage capacity over a given temperature range, while the effective heat

capacity method is used to calculate the effective heat capacity (c eff),

which is directly proportional to the stored energy and it is released during

the phase change transition.

Thermal storage is very relevant for technologies that make thermal use of

solar energy, as well as energy savings in buildings. Phase change

materials (PCMs) are positioned as an attractive alternative to storing

thermal energy. This review provides an extensive and comprehensive

overview of recent investigations on integrating PCMs in the following low

???

The building sector is responsible for a third of the global energy

consumption and a quarter of greenhouse gas emissions. Phase change

materials (PCMs) have shown high potential for latent thermal energy

storage (LTES) through their integration in building materials, with the aim

of enhancing the efficient use of energy. Although research on PCMs

began ???
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Pure hydrated salts are generally not directly applicable for cold energy

storage due to their many drawbacks [14] ually, the phase change

temperature of hydrated salts is higher than the temperature requirement

for refrigerated transportation [15].At present, the common measure is to

add one or more phase change temperature regulators, namely the ???

Phase change materials (PCMs) can alleviate concerns over energy to

some extent by reversibly storing a tremendous amount of renewable and

sustainable thermal energy. However, the low ???

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 ???

Phase change energy storage plays an important role in the green,

efficient, and sustainable use of energy. Solar energy is stored by phase

change materials to realize the time and space 

Phase change materials (PCMs) are considered one of the most

promising energy storage methods owing to their beneficial effects on a

larger latent heat, smaller volume change, and easier controlling than

other materials. PCMs are widely used in solar energy heating, industrial

waste heat utilization, energy conservation in the construction industry,

and ???
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Cold thermal energy storage (CTES) based on phase change materials

(PCMs) has shown great promise in numerous energy-related

applications. Due to its high energy storage density, CTES is able to

balance the existing energy supply and demand imbalance. Given the

rapidly growing demand for cold energy, the storage of hot and cold

energy is emerging as a ???

Research in the area of phase change material has seen a rapid growth

since the year it was developed. Last 20 years, publications on Phase

Change Materials have increased very high as it promotes energy

efficient, environment friendly and future towards sustainable development

[2].

The energy storage application plays a vital role in the utilization of the

solar energy technologies. There are various types of the energy storage

applications are available in the todays world. Phase change materials

(PCMs) are suitable for various solar energy systems for prolonged heat

energy retaining, as solar radiation is sporadic. This literature review ???

The layered phenomenon of Na2SO4?10H2O-based phase change

energy storage materials can be effectively reduced in this way, with

increased additions of SiC nanowires reducing the degree of undercooling

from 2.8 to 1, 0.5 and 0.9 ?C with 1, 3 and 5 mass% SiC nanowires,

respectively.  the SiC nanowires were combined with Na 2 SO 4 ???

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.
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Notably, latent heat thermal energy storage (LHTES) that used phase

change materials (PCM) as the storage medium had advantages of nearly

constant heat storage temperature, high heat storage density, and

relatively simple system, which determined it suitable for large-scale

applications in the fields of medium and low temperature building 

The global energy transition requires new technologies for efficiently

managing and storing renewable energy. In the early 20th century,

Stanford Olshansky discovered the phase change storage properties of

paraffin, advancing phase change materials (PCMs) technology

[].Photothermal phase change energy storage materials (PTCPCESMs),

as a ???

Thermal energy harvesting and its applications significantly rely on

thermal energy storage (TES) materials. Critical factors include the

material's ability to store and release heat with minimal temperature

differences, the range of temperatures covered, and repetitive sensitivity.

The short duration of heat storage limits the effectiveness of TES. Phase

change ???

Phase change materials (PCMs) are a class of thermoresponsive or

thermoregulative materials that can be utilized to reduce temperature

fluctuations and provide cutting-edge thermal storage. PCMs are

commercially used in a variety of important applications, such as

buildings, thermal engineering systems, food packaging, and

transportation. The ???

the fundamental physics of phase change materials used for energy

storage. Phase change materials absorb thermal energy as they melt,

holding that energy until the material is again solidified 
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storage materials when electricity prices are high. The storage materials of

choice are phase change materials (PCMs). Phase change materials have

a great capacity to release and absorb heat at a wide range of

temperatures, from frozen food warehouses at minus 20 degrees F to

occupied room temperatures. These wide-ranging phase change

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 utilizing latent heat can store a huge amount of

thermal energy within a small temperature range i.e., almost isothermal. In

this review of low temperature phase change materials for thermal energy

storage, important properties and applications of low temperature phase

change materials have been discussed and analyzed.

Thermal energy storage technologies utilizing phase change materials

(PCMs) that melt in the intermediate temperature range, between 100 and

220 ?C, have the potential to mitigate the intermittency issues of wind and

solar energy. This technology can take thermal or electrical energy from

renewable sources and store it in the form of heat. This is of particular ???

In this paper, sodium sulfate decahydrate (SSD) with a phase transition

temperature of 32 ?C was selected as the phase change energy storage

material. However, SSD has the problems of large degree of supercooling,

obvious phase stratification, and low thermal conductivity. To address

these issues, a new SSD composite phase change energy storage ???
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Supercooling is a natural phenomenon that keeps a phase change

material (PCM) in its liquid state at a temperature lower than its

solidification temperature. In the field of thermal energy storage systems,

entering in supercooled state is generally considered as a drawback, since

it prevents the release of the latent heat.
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