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Scientific Reports 13, Article number: 18936 (2023) Cite this article Phase change materials (PCMs) are an
important class of innovative materials that considerably contribute to the effective use and conservation of
solar energy and wasted heat in thermal energy storage systems (TES).

With the sharp increase in modern energy consumption, phase change composites with the characteristics of
rapid preparation are employed for thermal energy storage to meet the challenge of energy crisis. In this study,
a NaCl-assisted carbonization process was used to construct porous Pleurotus eryngii carbon with ultra-low
volume shrinkage rate of 2%, ...

While the discussion on PCMs from biobased raw materials is relatively new, there are other sectors like the
one of plastic production, where biobased materials are being developed and have been discussed for decades.
... Recent developments in phase change materials for energy storage applications: a review. Int J Heat Mass
Tran, 129 (2019 ...

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 isemerging asa...

This comprehensive review of encapsulated phase change materials (EPCM) is presented in two parts: 3
Encapsulation basis, 4 Encapsulation in thermal energy storage technologies comprise a literature review on
EPCM, while 5 Flow chart for EPCM design method, 6 Summary and overview cover the know-how of
encapsulation.

The PTT and supercooling of PCM should be able to complete the entire melting/solidification process when
it is used in building envelopes. Solid-liquid PCM can be better adapt to the building environment for its
higher heat storage density and lower volume rate, which iswidely used in building energy field [15] contrast,
inorganic PCM suffers from the defects ...

Phase change materials (PCMs) have been widely used in various fields of thermal energy storage because of
their large latent heat value and excellent temperature control performance. Based on the microstructure
packaging strategy, PCMs are developed into shape-stabilized PCMs, which can solve the problem of |eakage
when phase change occurs.

It was found that no chemical interaction between the raw materials but there was only physical combination.
... Prawiro E, Luanto RA, Mahlia TM (2017) Thermal properties of beeswax/graphene phase change material
as energy storage for building applications. Appl Therm Eng 112:273-280. Article Google Scholar Cheng F,
Wen R, Zhang X, Huang Z ...
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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
promising PCMs (&It;10 W/ (m ? K)) limits the power density and overall storage efficiency.

As an inexpensive and easily available organic phase change material (PCM), paraffin has good energy
storage effect and can realize efficient energy storage and utilization. In this work, paraffin section-lauric acid
(PS-LA) and paraffin section-myristic acid (PS-MA) were prepared by melting blending paraffin section
(48-50 &#176;C) with fatty acids to overcomethe....

Phase change materials (PCMs) are gaining increasing attention and becoming popular in the thermal energy
storage field. ... or prepolymers as raw materials to form shells at an oil-water interface. The chemical methods
mainly include in situ polymerization, interfacial polymerization, suspension polymerization, and emulsion
polymerization ...

Because of the high latent heat of phase change, phase change cold energy storage materials can achieve the
approximate constant of specific temperature through phase change process, reduce energy consumption, save
energy, and help optimize the energy supply structure, which has been preliminarily applied in food storage
and cold chain logistics[6], [7], [8].

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
promising PCMs (&It;10 W/(m ? K)) limits the power density and overall storage efficiency.

Latent heat storage using alloys as phase change materials (PCMs) is an attractive option for high-temperature
thermal energy storage. ... the raw material. Considering both the changein ...

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 ...

Phase change materials (PCMs) are an important class of innovative materials that considerably contribute to
the effective use and conservation of solar energy and wasted heat in thermal energy ...

Abstract 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 ther...

In arecent issue of Angewandte Chemie, Chen et al. proposed a new concept of spatiotemporal phase change
materials with high supercooling to realize long-duration storage ...

Page 2/4



Phase change energy storage raw
SOLAR o materials

-
s
.
e,

el

The rapid development of economy and society has involved unprecedented energy consumption, which has
generated serious energy crisis and environmental pollution caused by energy exploitation [1, 2] order to
overcome these problems, thermal energy storage system, phase change materials (PCM) in particular, has
been widely explored [3, 4].Phase ...

Inorganic porous material is usually a good adsorption carrier serving for storage of solid-liquid phase change
materials. As one of the largest types of industrial waste resource, reutilization of fly ash (FA) is an important
way to protect environment, save energy and reduce emissions. In this study, a novel shape-stabilized phase
change material (SSPCM) composed ...

Phase change materials (PCMs) are an important class of innovative materials that considerably contribute to
the effective use and conservation of solar energy and wasted...

Jiang et al. [] used PEG-10000 as PCMs and wood flour as support materials to develop new composite PCMs
by direct impregnation ().The results showed that the latent heat and phase change temperature of the
composite were 90.9 Jg and 36.8 &#176;C, respectively. The PEG was adsorbed on the wood flour by
hydrogen bond interaction, capillary force, and surface tension.

Phase Change Materials (PCMs) are substances that have the ability to store and release large amounts of heat
energy as they undergo phase transitions between solid and liquid (sometimes gas) states.

By optimizing the raw material and product collection and distribution process, significant cost-reduction can
be possible for the company. ... Phase change material thermal energy storage systems for cooling applications
in buildings: A review, 119, Renewable and Sustainable Energy Reviews (2020)

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 current energy crisis has prompted the development and utilization of renewable energy and energy
storage material. In this study, levulinic acid (LA) and 1,4-butanediol (BDO) were used to synthesize a novel
levulinic acid 1,4-butanediol ester (LBE) by both enzymatic and chemical methods. The enzymatic method
exhibited excellent performance ...

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]
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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 ...

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, ...

Advanced functiona electro-therma conversion phase change materials (PCMs) can efficiently manage the
energy conversion from electrical energy to thermal energy, thereby playing a significant role in sustainable
energy utilization.

The low cost of the CENG-salt hydrate composite PCM will enable it to be used in a variety of thermal
storage buildings applications. In this project, the team will expand on recent work to address the technical

challenges for cost-effective deployment of salt hydrate-based thermal storage for building applications.

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 ...
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