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While TCS can store high amounts of energy, the materials used are often expensive, corrosive, and pose
health and environmental hazards. LHS exploits the latent heat of phase change whilst the storage medium
(phase change material or PCM) undergoes a phase transition (solid-solid, solid-liquid, or liquid-gas).

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...

(C18H38) in particular, are promising candidates due to their high phase change enthalpies, but their low
thermal conductivity, especialy in liquid phase, is a known drawback for their exploitation in applications that
demand latent energy storage [21]. The rate of progression of the phase change fronts, as described by the
classical Stefan

Phase change material (PCM)-based thermal energy storage significantly affects emerging applications, with
recent advancements in enhancing heat capacity and cooling power. This perspective by Yang et al. discusses
PCM thermal energy storage progress, outlines research challenges and new opportunities, and proposes a
roadmap for the research community from ...

DOI: 10.1016/J NBUILDMAT.2013.04.031 Corpus ID: 136709789; Use of phase change materials for
therma energy storage in concrete. An overview @article{ Ling2013UseOP, title={Use of phase change
materials for thermal energy storage in concrete: An overview}, author={ Tung-chai Ling and Chi sun Poon},
journal={ Construction and ...

Key Words. Phase Change Materials, Concrete, ... In early stage of development of thermal energy storage
concrete, impregnation is used as the method of incorporation. Hawes et al. (1990) has ...

The quest and interest shown towards developing organic phase change materials (PCMs) for thermal energy
storage (TES) applications in buildings are gaining momentum in recent years. From this perspective, the
present study aims at developing a novel microencapsul ated bio-based phase change material (MbP) integrated
into amicro concrete ...
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Thermal energy storage (TES) based on phase change materials (PCM) is an effective strategy to reduce
energy consumption in buildings. The efficient implementation of TESin building ...

Laing D, Lehmann D, Fi&#223; M (2009) Test results of concrete thermal energy storage for parabolic trough
power plants. J Sol Energy Eng 131: 041007. doi: 10.1115/1.3197844 [86] Sharma A, Tyagi VV, Chen CR, et
al. (2009) Review on thermal energy storage with phase change materials and applications.

Use of phase change materials for thermal energy storage in concrete: An overview. / Ling, Tung Chai; Poon,
Chi Sun. In: Construction and Building Materials, Vol. 46, 28.05.2013, p. 55-62. Research output: Journal
article publication > Review article > Academic research > peer-review

Phase change materials (PCMs) are gaining increasing attention and becoming popular in the thermal energy
storage field. Microcapsules enhance thermal and mechanical performance of PCMs used in thermal energy
storage by increasing the heat transfer area and preventing the leakage of melting materials.

A PCM is typicaly defined as a material that stores energy through a phase change. In this study, they are
classified as sensible heat storage, latent heat storage, and thermochemical storage materials based on their
heat absorption forms (Fig. 1).Researchers have investigated the energy density and cold-storage efficiency of
various PCMs|[[1], [2], [3], [4]].

Paraffin as a Phase Change Material in Concrete for Enhancing Therma Energy Storage. Rafiza Abd Razak
1,2, Adeline Choo Khang Zhe 1, Mohd Mustafa Al Bakri Abdullah 2, Zarina Y ahya 1,2, Subaer Junaidi 3,
Khairunnisa Muhamad 1 and Nurul Aida Mohd Mortar 2. Published under licence by 1OP Publishing Ltd

Global climate change has become one of the primary threats to the survival and development of human
society, fundamentally linked to fossil energy consumption (Gao et a., 2019; R&#246;ck et 4.,
2020).Building energy consumption is more than 30% of the total social energy consumption, which causes a
severe impact on the ecological environment and social ...

The research on phase change materials (PCMs) for thermal energy storage systems has been gaining
momentum in a quest to identify better materials with low-cost, ease of availability, improved thermal and
chemical stabilities and eco-friendly nature. The present article comprehensively reviews the novel PCMs and
their synthesis and characterization techniques ...

Review on therma energy storage with phase change materials (PCMs) in building applications. Appl.
Energy, 92 (4) (2012), pp. 593-605. ... Thermal performance of a solar energy storage concrete panel
incorporating phase change material aggregates developed for thermal regulation in buildings. Renew. Energy,
160 (2020), pp. 817-829.

Page 2/4



Phase change energy storage concrete

-
s
.
e,

el

From Figure 7, it can be seen that with the increase of age, the strength of phase change concrete with
different PEG/SIO 2-CPCM content decreased continuously, and the change of strength of phase change
concrete of PEG-V5 group was the most obvious, the decline range gradually decreased from the 27.62 % of 3
dtoonly 4.96 % of 28d; The...

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 ...

The use of phase-change materials (PCM) in concrete has revealed promising results in terms of clean energy
storage. However, the negative impact of the interaction between PCM and concrete on the ...

Preparation and characterization of novel phase-change concrete based on different porous phase-change
aggregates. Comprehensive comparison of various phase change composites ... Review on thermal energy
storage with phase change materials and applications. Renew. Sustain. Energy Rev., 13 (2) (2009), pp.
318-345, 10.1016/j.rser.2007.10.005.

Review Use of phase change materials for thermal energy storage in concrete: An overview Tung-Chai
Linga,b, Chi-Sun Poona,? a Department of Civil and Environmental Engineering, The Hong Kong ...

Thus, in engineering applications, storage of therma energy using phase-change materials (PCMs) has
become the priority in concerning energy conservation in buildings (Chuah et al., 2006; Deb et al., 2017,
Zhang et al., 2016). Thermal energy conservation involves storing of heat collected during the daytime that
can be utilized at nighttime ...

PDF | Phase change energy storage plays an important role in the green, efficient, and sustainable use of
energy. ... Heating layer, 101: Heating water pipe, 102: Concrete, 200: Heat storage layer ...

Hasan [15] has conducted an experimental investigation of palmitic acid as a PCM for energy storage. The
parametric study of phase change transition included transition time, temperature range and propagation of the
solid-liquid interface, as well as the heat flow rate characteristics of the employed circular tube storage system.

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. ...

Cu nanoparticles provide nucleation points for phase change and increase the rate of progression of phase
change fronts due to the enhancement in the effective thermal conductivity of n-octadecane.
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Most concrete employs organic phase change materials (PCMs), although there are different types available
for more specialised use. Organic PCMs are the material of choice for concrete due to their greater heat of
fusion and lower cost in comparison to other PCMs. Phase transition materials are an example of latent heat

storage materials (LHSMs) that may storeor ...

An in-depth review of phase change materials in concrete for enhancing building energy-efficient temperature
control systems. Author links open overlay panel Zizheng Yu a... Characterization ...
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