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Phase change materials (PCMs) provide passive storage of thermal energy in buildings to flatten heating and
cooling load profiles and minimize peak energy demands. They are commonly microencapsulated in a
protective shell to enhance thermal transfer due to their much larger surface-area-to-volume ratio.

With the increase of the proportion of phase change microcapsules, the energy storage performance of phase
change increased, and D H m reached 31.22 J/g. The development of this composite material was expected to
be applied in the fields of solar energy storage materials, solar water heaters, wrinkle removal of textiles and
protection and ...

In this paper, sodium sulfate decahydrate (SSD) with a phase transition temperature of 32 &#176;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 ...

Global energy demand isrising steadily, increasing by about 1.6 % annually due to developing economies [1]
is expected to reach 820 trillion kJ by 2040 [2].Fossi| 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 ...

PCMs are functional materials that store and release latent heat through reversible melting and cooling
processes. In the past few years, PCMs have been widely used in eectronic therma management, solar
thermal storage, industrial waste heat recovery, and off-peak power storage systems [16, 17].According to the
phase transition forms, PCMs can be ...

Phase change heat storage technology which can store and release a large amount of latent heat during the
phase change process, solves the problem of low energy utilization due to mismatching heating time or
location and uneven heating [1]. It is widely used in solar thermal storage, building energy conservation,
wearable clothing and other fields.

Materials. The PCM used in this study was beeswax, whose phase change temperature was about 60 &#176;C
and adensity of 0.9 g/cm 3.The low-density polyethylene (LDPE) used in this study came in pellet form (T m
=110 &#176;C and d = 0.9 g/lcm 3).The elastomer used in this study was SEBS (Kraton G1650 M), a linear
tri-block copolymer comprised of styrene and ...

The phase change latent heat value is one of the key properties of the composite phase change energy storage
material, which represents the heat storage capacity of the sample. ... The color change in the thermal infrared
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image can directly express the change of sample temperature. As shown in Fig. 9 a, both samples were heated
at the ...

Functional phase change materials (PCMs) capable of reversibly storing and releasing tremendous thermal
energy during the isothermal phase change process have recently received tremendous attention in
interdisciplinary applications. The smart integration of PCMs with functional supporting materials enables
multiple cutting-edge interdisciplinary applications, ...

Abstract Microencapsulated phase change materials (MEPCMs) have been widely used in many fields as
thermal energy storage materials. This study reported a novel MEPCM with the functions of thermal energy
storage, photothermal conversion, ultraviolet (UV) shielding, and superhydrophobicity, which was particularly
suitable for intelligent textiles. The ...

This section is an introduction into materials that can be used as Phase Change Materias (PCM) for heat and
cold storage and their basic properties. ... PHASE CHANGE MATERIALS AND THEIR BASIC
PROPERTIES. In: Paksoy, H.&#214;. (eds) Thermal Energy Storage for Sustainable Energy Consumption.
NATO Science Series, vol 234. Springer, Dordrecht. https ...

A huge advantage of LHS is that energy can be stored with minimal firm losses. The volume of heat collected
in alatent heat storage systemisgivenby: Qlatent=?T1TmmCPdT+mL+?TmT2mCpdT Phase
change materials store energy by the process of changing their state from solid to liquid by absorbing the
latent thermal heat with no ...

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 resultsin the charging and discharging [20].

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 isto increase the effectiveness of building heating applications using cutting-edge technologies like solar
collectors and heat pumps. ...

Energy storage with PCMs is akind of energy storage method with high energy density, which is easy to use
for constructing energy storage and release cycles [6] pplying cold energy to refrigerated trucks by using PCM
has the advantages of environmental protection and low cost [7].The refrigeration unit can be started during
the peak period of renewable....

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
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buildings, over one ...

Thermal energy storage based on phase change materials (PCMs) can improve the efficiency of energy
utilization by eliminating the mismatch between energy supply and demand. It has become a hot research
topic in recent years, especialy for cold thermal energy storage (CTES), such as free cooling of buildings,
food transportation, electronic cooling, ...

With the continuous implementation of China's rural revitalization strategy, it is urgent to use new materials
and technologies to improve the quality of housing construction in rural areas, improve indoor thermal
environment in villages, and reduce building energy consumption [1].Phase change materials (PCMs) as one
of potential thermal energy storage ...

The digtinctive thermal energy storage attributes inherent in phase change materials (PCMs) facilitate the
reversible accumulation and discharge of significant thermal energy quantities during the isothermal phase
transition, presenting a promising avenue for mitigating energy scarcity and its correlated environmental
chalenges[10].

Full size image. The four types of phase transitions are solid to liquid, solid to gas, solid to solid, and liquid to
gas. The most significant and typical conversion for latent heat storage PCM materials is from solid to liquid
and likewise. ... Nazir H et a (2019) Recent developments in phase change materials for energy storage
applications....

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 ...

Thermal energy storage (TES) using phase change materials (PCMs) is an innovative approach to meet the
growth of energy demand. Microencapsulation techniques lead to overcoming some drawbacks of PCMs and
enhancing their performances. This paper presents a comprehensive review of studies dealing with PCMs
properties and their encapsulation ...

Phase change materials (PCMs) have shown great promise in solar energy storage and thermal management of
buildings. Nevertheless, the solid-liquid PCMs currently used in these applications face multiple challenges
that need to be addressed, such as inadequate solar absorption capacity, leakage issues, and low phase change
enthalpy.
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