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Latent heat energy storage through phase-change materials (PCMs) is one possible strategy to control interior
temperatures in buildings, improve thermal comfort, and passively reduce building energy use associated with
heating and ...

Energy has become the most fundamental factor in developing the economics and sustainability of every
country in the 21st century. Due to the rapid depletion of non-renewable energy sources, such as fossil fuels,
and their adverse environmental effects, it is imperative to gradually replace them with clean and renewable
energy sources [1].Thistransition not only ...

Five different cement-lime mortars were studied. Fig. 1 presents the decision- making criteria used to design
mortar compositions. A reference cement-lime mortar was designed and afterwards modified with cellulose
fibres (F), lightweight aggregates (LWA) and 20% of PCM (in volume of fresh mortar). The hardened
mortars" properties were characterized and ...

A significant amount of the world energy consumption is accounted for by building energy consumption, and
which can be efficiently resolved with the use of efficient energy storage technologies [4, 5].Energy storage
technologies can be classified into sensible heat storage, latent heat storage, and thermochemical storage based
on storage methods [[6], [7], [8]].

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, ...

Solar thermal energy efficiency of cementitious mortar is enhanced by introducing a phase change material
(PCM) with thermal energy harvesting/releasing ability. Within this framework, a new type of cement
based-thermal energy storage mortar (CBTESM) was developed by substituting blast furnace dlag
(BFS)/capric acid (CA) shape-stabilized PCM ...

Mortar, Concrete 1. Introduction ... 96 25-90 Costly Eutectic Paraffin 4 - 93 100-230 Costly ... Chen C.,
Buddhi D. 2009. Review on thermal energy storage with phase change materials and applications. Renewable
and Sustainable Energy Reviews, 13, 318-45 [14] Duitil Y., Rousse D. R., Salah N. B. 2011. A review on
phase-change materials ...

1. Introduction. The increasing building energy consumption and serious global warming have become a large
challenge in recent years. In order to solve these problems, phase change materials (PCMs) are incorporated
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into building materials to prepare the thermal energy storage building materials [1], [2], [3], [4] means of
characteristics of PCMs absorbing and ...

Phase change materials (PCMs) are assumed to be a promising medium for heat energy storage. With the
change of ambient temperature, PCMs absorb and release energy through regular phase transition to realize
the distribution and ...

Development of a novel composite phase change material based paints and mortar for energy storage
applications in buildings ... As shown in Fig. 16 b, the compressive strength gets minimized up to 23.1 % for
2.5 % EG, 25.02 % for 5.0 % EG and 26.6 % for 7.5 % EG at 28th day exposure time. At 60th day the
strength falls of 2.5 % EG isabout 49.5 ...

The PCMs belong to a series of functional materials that can store and release heat with/without any
temperature variation [5, 6].The research, design, and development (RD& D) for phase change materials have
attracted great interest for both heating and cooling applications due to their considerable
environmental-friendly nature and capability of storing alarge amount ...

PTA, replacing sand as aggregates, was mixed with cement and water to prepare thermal energy storage
mortar. The mix proportions were designed according to the Chinese standard JGJT 98-2010 [31], as shown
in Table 3.The volume ratios of replacement sand were 0%, 25%, 50%, 75% and 100%, and the
water-to-cement ratio was kept constant ...

The adopted methodology, depicted in Fig. 1, begins with the selection of the intended materia properties,
such as the PCM s phase change temperature range, incorporation method and mortar formulations, in order to
develop a PCM-containing mortar.The goa was to develop novel mortars for indoor passive thermal
regulation towards mitigating the overheating ...

A phase change energy storage mortar (PEM) for use in underground refuge enclosures was prepared by
incorporating phase change microcapsules in this study. To improve microcapsules’ heat resistance, thermal
compactness, ... In general, even with a 25% admixture of MPCMs, the compressive strength of the PEM
specimens was 23.5 MPaand the ...

PCMs are well known as promising energy storage materials because they improve the energy efficiency of
buildings [3]. They have a narrow temperature range during phase change [4]. During their phase change, they
absorb thermal energy over the solidification point and release thermal energy below the melting point, which
iscalled "latent ...

PCM is a type of functional material that can convert and store thermal energy through the phase change

process in response to changes in environmental temperature (Alehosseini & Jafari, 2019).PCMs have the
unique ability to store heat energy in the form of latent heat, which distinguishes them from conventional
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energy storage materials (Kousksou et a ., ...

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. ...

As a result, phase change energy storage technology holds considerable value and receives significant
promotion in Europe, as it offers an efficient solution for storing and releasing energy in a controlled manner.
... PEG/Sc-SIO 2 exhibited the lowest subcooling degree of 19.0 &#176;C, representing a 25.5 % reduction
compared to pure PEG. Another ...

However, there is a lack of comprehensive research on the utilization of CGS in the field of phase-change
energy-storage composite materials. ... the strength of the energy-storage mortar considerably decreases with
increasing dosages of these phase-change composite materials. ... This leads to daily reductions of 25.40,
25.21, and 4.11 kg-CO 2 ...

For severer climatic regions, the energy storage capacity of concrete needs to be further enhanced by the
incorporation of phase change materials (PCMs) [2, 3]. Owing to the absorbing and releasing heat
characteristics of PCMs over a narrow range of temperature, the energy can be temporarily stored in PCMs so
asto adjust the ambient ...

The main cause for the intensified energy consumption is the overall change in the living standards and
comfort demands for heating in cold regions and cooling in hot ones [].As a consequence, the energy
efficiency of buildings is today a primary objective of policies regarding energy at regional, national and
international levels [].The development of novel building ...

PCMs are functiona materials that store and release latent heat through reversible melting and cooling
processes. In the past few years, PCMs have been widely used in electronic 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 ...

The integration of Phase Change Materials (PCMs) in buildings as an energy efficient material has gained
interest in construction industry. This review mainly discusses the effect of incorporation of PCM on the
thermal and mechanical properties of geopolymer mortar. The study also reviews the properties of PCM when
incorporated into mortar based on different ...

The composite phase change energy storage thermal insulation mortar with reasonable formula had a suitable

phase transition temperature of 25.6& #176;C and a higher phase change latent heat of 89.8 kJ/kg. The 50 mm
composite phase change thermal insulation mortar was used in the back wall of the brick wall solar
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greenhouse as the experimental ...

Phase change materials (PCMs) in the thermal storage of construction can reduce energy waste by shrinking
the diurnal daily temperature changes inside. The thermal energy storage (TES) wood-plastic composites
(WPC) are manufactured by employing expanded perlite (EP) stabilized PEG as PCM and wood
powder/high-density polyethylene (WF/HDPE) ...
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