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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 (PCMs) are currently an important class of modern materials used for storage of

thermal energy coming from renewable energy sources such as solar energy or ...

This work discusses the applicability of lightweight aggregate-encapsulated n-octadecane with 1.0 wt.% of Cu

nanoparticles, for enhanced thermal comfort in buildings by providing thermal energy storage functionality to

no-fines concrete. A straightforward two-step procedure (impregnation and occlusion) for the encapsulation of

the nano-additivated phase ...

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 ...

Innovative building materials by upcycling clothing waste into thermal energy storage matrix with phase

change materials. Author links open overlay panel Dongchan Jin a, Ji Yong Choi a, Jihee Nam a, Hyeonseong

Yuk a ... thermal conductivities similar to commercial insulation materials were observed, registering an

average of 0.0592 W/m&#183;K at 20 ...

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 thermal conductivity of 0.04 W/(m?K) makes it a better thermal insulation material. Cheng et al. [74]

proposed a one-step in-situ synthesis method to prepare cellulose nanocrystals (CNC) ... Based on the above,

the application of cellulose aerogel materials in phase change energy storage has become a research focus.

Thermal energy storage and phase change materials could enhance home occupant safety during extreme

weather. ... The study focuses on retrofit options for existing buildings and finds that while adding insulation

and sealing the home against air leaks will increase resilience, the use of phase-change materials (PCM) will

significantly enhance ...
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In the context of dual-carbon strategy, the insulation performance of the gathering and transportation pipeline

affects the safety gathering and energy saving management in the oilfield production process. PCM has the

characteristics of phase change energy storage and heat release, combining it with the gathering and

transmission pipeline not only improves ...

Phase change materials (PCMs) have been envisioned for thermal energy storage (TES) and thermal

management applications (TMAs), such as supplemental cooling for air-cooled condensers in power plants (to

obviate water usage), electronics cooling (to reduce the environmental footprint of data centers), and

buildings. In recent reports, machine learning ...

There is an increasing need to improve the energy efficiency of residential buildings all around the world.

Providing thermal insulation to the external walls and ceilings is a common practice for this purpose. The

combined use of phase change materials (PCM) and thermal insulation in building envelopes could potentially

further promote the building energy ...

In response to the challenges posed by high energy consumption and CO 2 emissions in the construction

industry, thermal energy storage and insulation have become focal points of research in recent years [7,

8].Thermal energy storage is characterized by high latent heat, high storage density, and low thermal

fluctuations [9].Phase change materials (PCMs), ...

The combined use of phase change materials (PCM) and thermal insulation in building envelopes could

potentially further promote the building energy efficiency while avoiding overheating. This is evaluated in this

paper by combining the use of expanded polystyrene and PCM gypsum board in the building envelope of a

typical standalone Australian ...

The authors report a cost-effective and scalable approach encapsulating phase change materials into

micron-porous aerogels to realize phase change materials with enhanced thermal shock resistance ...

Polyurethane (PU) foam is most commonly used in thermal insulation in cold storage applications whereas it

lacks thermal energy storage characteristics. In the present work, a phase-changing material n-pentadecane is

microencapsulated with poly (methyl methacrylate-co-methacrylic acid) using oil in water (O/W) emulsion

polymerization followed by the ...

The use of phase change materials (PCMs) is an attractive method for energy storage and utilization in

building envelopes. Here, shape-stabilized phase change materials (SS-PCMs) were prepared via direct

adsorption using mesoporous silica (MS) with different pore diameters as the support matrix. The leakage

properties, microstructure, chemical structure, ...

Some natural materials undergo phase shifts, and they are endowed with a high inherent heat storage capacity
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known as latent heat capacity. These materials exhibit this behavior due to the considerable amount of thermal

energy needed to counteract molecular when a material transforms from a solid to a liquid or back to a solid.

Recent developments in phase change materials for energy storage applications: A review. Int. J. Heat Mass

Transf. 2019, 129, 491-523. [Google Scholar] de Gracia, A.; Cabeza, L.F. Phase change materials and thermal

energy storage for buildings. Energy Build. 2015, 103, 414-419. [Google Scholar] [Green Version]

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 ...

Sensible heat (Fig. 1 a) is the simplest method to store thermal energy and consists of applying a temperature

gradient to a media (solid or liquid) in order to accumulate or release heat.The most common material used to

store energy as sensible heat is water. Moreover, certain materials based on common ceramics (cement,

concrete, etc.), some natural ...

Solar energy is utilizing in diverse thermal storage applications around the world. To store renewable energy,

superior thermal properties of advanced materials such as phase change materials are essentially required to

enhance maximum utilization of solar energy and for improvement of energy and exergy efficiency of the

solar absorbing system. This chapter deals ...

Global energy demand is rising steadily, increasing by about 1.6 % annually due to developing economies [1] 

is expected to reach 820 trillion kJ by 2040 [2].Fossil fuels, including natural gas, oil, and coal, satisfy roughly

80 % of global energy needs [3].However, this reliance depletes resources and exacerbates severe climate and

environmental problems, such as climate ...

The composite phase change insulation layer can extend the thermal spreading time of the module indefinitely

and achieve the effect of zero spreading of thermal runaway. It is because the phase change material in the

composite phase change insulation layer absorbs the thermal generated by the thermal runaway battery.

The addition of phase change materials (PCMs) to building envelopes can improve building thermal stability

and reduce energy consumption. In this study, phase change paraffin microcapsules are combined with foamed

cement to create composite thermal insulation materials with varying mass ratios of microcapsules.

The materials used for the preparation were purchased from Shenzhen Runyou Chemical Co., Ltd. The

phase-change temperature and enthalpy of CA and PA during melting and solidification are shown in Table

1.The setting time, compressive strength and thermal conductivity of de-sulfurized gypsum are shown in Table

2  this study, the mass ratio of CA to ...
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Energy security and environmental concerns are driving a lot of research projects to improve energy

efficiency, make the energy infrastructure less stressed, and cut carbon dioxide (CO2) emissions. One research

goal is to increase the effectiveness of building heating applications using cutting-edge technologies like solar

collectors and heat pumps. ...

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 ...

Research on phase change material (PCM) for thermal energy storage is playing a significant role in energy

management industry. However, some hurdles during the storage of energy have been perceived such as less

thermal conductivity, leakage of PCM during phase transition, flammability, and insufficient mechanical

properties. For overcoming such obstacle, ...
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