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The article discusses the use of phase change
materials (PCM) to enhance thermal energy storage
(TES) in residential buildings. The building sector
consumes a significant amount of energy, and

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 decades ago, ???

1/10 Web: https://www.gebroedersducaat.nl



MATERIALS USED AS PCM IN
THERMAL ENERGY STORAGE IN SOLAR
BUILDINGS

s DOI: 10.1016/J.RSER.2010.11.018 Corpus ID:

\ : 109079950; Materials used as PCM in thermal

energy storage in buildings: A review

' @article{Cabeza2011MaterialsUA, title={Materials

mmms,s;em" used as PCM in thermal energy storage in buildings:
A review}, author={Luisa F. Cabeza and Albert

E-F
;

iiiti

Outdoor Cabinet Energy Storage System

Castell and Camila Barreneche and Alvaro de
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Material Type Temperature range (?C) Density (q in
kg/m3) Specific heat (kJ/kg K) Thermal conductivity
(W/m K) Water Steel Reinforced concrete Granite
Plain concrete Brick Wood Gypsum board
Sandstone Granite stone Glass Iron Fiber board
Aluminum Oil Clay or Silt Cement mortar Limestone
Asphalt sheet Liquid Solid Solid Solid Solid Solid
Solid

Building upon experimental validation of PCM
thermal storage units, thermal resistance of a PCM
system and a simplified slurry crystallisation model,
the methodology for quantifying ??NTUs was
undertaken. ??NTU was found to predict
performance within 23% of experimental data with
greater accuracy for higher heat transfer areas. The
method is
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PCMs can save 5 to 14 times more energy in one
unit volume than conventional sensible storage
materials (water, masonry, or rock) [14].Kuznik et al.
[15] experimented with the storage capacity of
different storage materials functioning under the
same conditions as shown in Fig. 1.They found that
PCM has considerably the highest storage capacity
and it can store ???

Air Cooling
Energy Storage System

Phase Change Material (PCM) thermal energy

storage is an innovative approach to storing and

managing thermal energy efficiently. This
technology exploits the heat absorbed or released

during the phase change of a material, typically
between solid and liquid phases. In building
construction, PCMs are used in walls, floors, and
roof systems

In recent years the use of thermal energy storage
with phase change materials has become a topic
with a lot of interest within the research community,
but also within architects and engineers. This paper
shows a review of the latest publications on the use
of phase change materials (PCM) in buildings. The

paper compiles information about
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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 ???

Thermal storage using PCMs has a wide range of
applications, ranging from small-scale electronic
devices (?? 1/4 1 mm), to medium-scale building
energy thermal storage (?? 1/4 1 m), to large-scale
concentrated solar power ??7?

Latent heat storage using alloys as phase change
materials (PCMSs) is an attractive option for
high-temperature thermal energy storage.
Encapsulation of these PCMs is essential for their
successful

4/10 Web: https://www.gebroedersducaat.nl



MATERIALS USED AS PCM IN
THERMAL ENERGY STORAGE IN SOLAR
BUILDINGS

Materials used as PCM in thermal energy storage in
buildings: A review. Abstract: In recent years the
use of thermal energy storage with phase change
materials has become a topic with a lot ???

The building sector is known to make a large
contribution to total energy consumption and CO2
emissions. Phase change materials (PCMs) have
been considered for thermal energy storage (TES)
in buildings. They can balance out the discrepancies
between energy demand and energy supply, which

are temporally out of phase. However, traditional
??7?

2. Phase change material (PCMs) integrated in
walls 2.1. Selection criteria Just like not all the
PCMs can be used in thermal energy storage, as
heat storage materials in building walls, PCMs must
possess certain desirable thermo-physical, kinetic,
chemical, technical, and economic characteristics.
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Materials used as PCM in thermal energy storage in
buildings: A review. L.F. Cabeza, A. Castell, C.
Barreneche, A. de Gracia and A.l. Fern?ndez.
Renewable and Sustainable Energy Reviews, 2011,
vol. 15, issue 3, 1675-1695 . Abstract: In recent
years the use of thermal energy storage with phase
change materials has become a topic with a lot of
interest within the research ???

Taking into account the growing resource
shortages, as well as the ongoing deterioration of
the environment, the building energy performance
improvement using phase change materials (PCMs)
is considered as a solution that could ???

The management of energy consumption in the
building sector is of crucial concern for modern
societies. Fossil fuels” reduced availability, along
with the environmental implications they cause,
emphasize the necessity for the development of

new technologies using renewable energy

resources. Taking into account the growing
resource shortages, as well as ???
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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 ???

Thermal energy storage (TES) is one of the most
promising technologies in order to enhance the
efficiency of renewable energy sources. TES
overcomes any mismatch between energy
generation and use in terms of time, temperature,

power or site [1].Solar applications, including those
in buildings, require storage of thermal energy for

F *“ . periods ranging from very ???
Y .
s The expression "energy crisis” refers to
| 2 \\\\% ever-increasing energy demand and the depletion of
| - traditional resources. Conventional resources are
S Sf e, - -
- - _ commonly used around the world because this is a
-
N/\)\/‘] low-cost method to meet the energy demands but
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along aside, these have negative consequences

such as air and water pollution, ozone layer
depletion, habitat ??7?

%
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Phase change materials have been used for thermal
—— energy storage in buildings before 1980. Telkes and
I v Lane conducted preliminary investigations on such
- = materials for use in heating and cooling. Due to the

growing popularity of thermal energy's heating and
cooling uses, society and the scientific community
are currently very interested in

Hence the use of thermal energy storage-based

HVAC systems becomes significant in reducing the
,L energy consumption. Yan X, Dong J (2017) A
review on supercooling of phase change materials

a
o

in thermal energy storage systems. Renew Sust

- Energy Rev 70:905???919. Article Google Scholar
1 Tyagi VV, Buddhi D (2007) PCM thermal storage in
buildings: a

For PCM thermal???physical properties suitable for
building: the range of melting temperature varies
from 19?C to 29?C for organic PCM and from 25?C
to 35?C for inorganic PCM approximately, the heat
of fusion is almost within the scope of 1207?7280
kJ/kg no matter which kind of PCM, the thermal
conductivity is close to 0.2 W/m?K for

.
. -
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Tyagiet al. published a state of the art review paper
on PCM thermal storage in buildings [55] Kabeelet
al. [128] carried out an experimental investigation of
flat and v-corrugated plate SAHs with built-in PCM
as thermal energy storage material illustrated in Fig.
16. The integrated SAH with paraffin wax as PCM
was designed and tested under

Abstract A unique substance or material that
releases or absorbs enough energy during a phase
shift is known as a phase change material (PCM).
Usually, one of the first two fundamental states of
matter???solid or liquid???will change into the
other. Phase change materials for thermal energy
storage (TES) have excellent capability for providing
thermal comfort in ??7?

PCM phase change material . TES thermal energy
storage . TOU time of use . Workshop: Priorities
and Pathways to Widespread Deployment of
Thermal Energy Storage in Buildings" was hosted
virtually on May 11 and 12, 2021. This report
provides an overview of the workshop proceedings.
Organized by DOE's Building Technologies Office
(BTO
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The most common type of thermal energy storage
material is phase change material (PCM). Because
of their low thermal conductivity values and the
liquid leaks caused by the transition phase from the
solid to the liquid state, these materials have limited
applications. To make these materials applicable in

a variety of applications, their stabilization within a
??7?

The best known method of TES in buildings involves
- | The— sensible heat storage by changing the temperature
of a storage material. It can be used for the storage
and release of thermal energy in a passive way but
—_— 3 in comparison with latent heat storage, by changing
the phase of a storage material, a much larger
volume of material is required to store

-
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