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How can a phase change material improve the thermal energy storage capacity of concrete?

Integrationof Phase Change Materials (PCMs): Investigating the integration of PCMs into concrete can

enhance its thermal energy storage capabilities. Research can focus on developing new PCM-concrete

composites or exploring the use of microencapsulated PCMs to enhance the latent heat storage capacity of

concrete. 4.

 

Why is concrete a thermal energy storage medium?

This enables it to act as a thermal energy storage medium,where excess thermal energy can be captured and

released when needed to balance energy supply and demand. Concrete's thermal mass also contributes to

energy efficiency in buildings by providing thermal inertia,helping to regulate indoor temperatures and reduce

heating and cooling loads.

 

How can we improve the thermal energy storage capacity of concrete?

Research can investigate the effects of different additives and reinforcements on thermal conductivity,heat

transfer and mechanical properties of concrete. 3. Integration of Phase Change Materials (PCMs):Investigating

the integration of PCMs into concrete can enhance its thermal energy storage capabilities.

 

What is the heat storage coefficient of PCM mortar?

It was concluded that 20% PCM combination has resulted in a mortar suitable for building applications The

heat storage coefficient for composite PCM based mortar is 1.74 timesthe ordinary mortar indicating the

superior heat storage property of PCM based mortar.

 

Can concrete TES be used for low-temperature energy storage?

Ndiaye et al.  provided an experimental evaluation of low-temperature energy storage prototypes based on

innovative cementitious material. This study explored new materials specifically designed for energy

storage,expanding the range of concrete TES applications to lower temperature regimes.

 

What is fresh state characterization of lime mortars with PCM additions?

Fresh state characterization of lime mortars with PCM additions Heat storage propertiesof the cement mortar

incorporated with composite phase change material Identification of thermal properties and thermodynamic

model for a cement mortar containing pcm by using inverse method

In this study, cement-based thermal energy storage composites (TESC) were developed by integrating a novel

phase change material (PCM) composite into ordinary ...

By storing excess thermal energy during periods of low demand or high energy production, concrete matrix

heat storage systems contribute to energy efficiency and load ...
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For the problem of energy consumption in building temperature control, the application of thermal energy

storage (TES) technology in buildings has become a solution. Three types of thermal energy storage

technologies have been widely studied, including sensible heat storage, latent heat storage and thermochemical

heat storage.

A phase change energy storage and phase change temperature technology, which is applied in the field of

building materials, can solve the problems that phase change mortar is difficult to exert energy storage and

temperature regulation functions for a long time, reduce the strength of hardened mortar, and it is difficult to

obtain energy storage and temperature regulation functions.

Enhancing thermal energy storage capacity of building envelope by incorporating PCM in the building

element such as bricks, cement, concrete, mortar, tiles, and wallboards will reduce the heat penetration from

external environment to internal environment [7].

Aiming at regulating building temperature in summer, the preparation and optimization of TiO 2

@n-octadecane microcapsules were studied in this paper, which is significant to energy conservation.

N-octadecane and TiO 2 act as the core material and shell material, respectively. The SEM, FT-IR, DSC,

TGA, and infrared thermal imaging were used to ...

Using passive thermal energy storage (TES) in the building envelop presents an attractive solution for

improving the ... the composite mortar-PCMs thermal performances are compared with that of an ordinary

mortar, and the obtained results show that the presence of the PCM leads to a decrease in indoor temperature

fluctuations and to a shift in ...

To explore the application of phase change energy storage materials in building energy conservation, in this

study, an innovative composite thermal energy storage cement mortar (CTESCM) was ...

Energy consumption in buildings is increasing sharply due to rising living standards and population growth.

Currently, the building sector accounts for approximately 40 % of global energy consumption [1].This energy

is predominantly used to maintain thermal comfort within buildings, primarily through Heating, Ventilation,

and Air Conditioning (HVAC) systems.

Two possible ways might be suitable at the building integration level: a conventional approach of sufficiently

dense material that forms a TES mostly based on sensible heat storage (SHS) and an unconventional approach

based on lightweight material with the different physical form of storing heat energy such as latent heat

storage (LHS) [3], [4].The former is typically ...

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 slag
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(BFS)/capric acid (CA) shape-stabilized PCM ...

To explore the application of phase change energy storage materials in building energy conservation, in this

study, an innovative composite thermal energy storage cement mortar (CTESCM) was

Phase change material (PCM) is a strategic choice for storing energy and regulating the building temperature.

It has been successfully integrated into cement-based materials, ...

A technology of high molecular polymer and thermal insulation mortar, which is applied in the field of

building thermal insulation materials, can solve the problems of unfavorable construction on time, normal

water resistance, low softening coefficient, etc., and achieves low freezing point, stable quality and strong

hygroscopicity. Effect

The building envelopes which may seem to be consuming more energy can be modified by tailoring the

construction materials, such as mortar, with heat storage materials for regulating the indoor temperature and

achieving enhanced energy efficiency as well.

Mixing of PCM with these materials has shown high potential in regulating and controlling the indoor thermal

comfort and energy saving ... The results indicated that the microencapsulated PCM-mortar layer reduced the

temperature by 3 &#176;C, and the PCM mass fraction of 20%-30% was required for efficient thermal storage

and better thermal ...

Two types of eco-friendly shape-stabilized phase change materials (SSPCMs) were developed in this study.

Biobased PCMs were impregnated into the pore structure of recycled expanded glass granules ...

Buildings consume around 40% of the total global energy [1] and is responsible for 30% of global CO 2

emissions [2].Of such colossal energy use, approximately 48% is consumed for space heating and cooling to

maintain desirable thermal comfort, making it the most significant individual energy outlay [3].With climate

change and rising living standards, the level of cooling ...

The depletion of nonrenewable resources, such as coal and oil [1, 2], has given rise to energy issues and is a

major societal concern worldwide  this context, the construction industry has emerged as a primary contributor

to energy consumption [3].Statistics reveal [4] that energy consumption in the construction industry accounts

for approximately 30-40 % of global ...

In the underlayment of a floor radiant heating system (FRHS), using gypsum-based self-levelling mortar

(GSM) with high fluidity and early strength properties could save labor force and material costs. Combining

phase change materials (PCMs) with FRHS is a promising way to improve energy efficiency and provide a

comfortable thermal environment.This paper ...
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Therefore, the need of the hour is to develop energy-efficient building envelope for optimizing the end-use of

energy in buildings.Enhancing the thermal energy storage capacity of the building envelope by incorporating

PCM is one ...

As an efficient energy saving technology, phase change energy storage is increasingly applied for building

envelope. Recently, Paraffin as a phase change material (PCM) has attracted more and more attention, because

it has high heat storage density and wide sources etc. [[12], [13], [14]].Nonetheless, paraffin still has

limitations in large-scale use by its ...

EP is a porous mineral material renowned for its extensive cellular pore structure and advantageous

environmental qualities. With its high porosity, low bulk density, excellent fire resistance, remarkable stability

and cost-effectiveness, EP has found wide-ranging applications as a filler, in building materials and in the field

of thermal insulation [40], [41].

The implementation of energy storage temperature regulating mortars offers numerous benefits that extend

beyond mere thermal comfort within a building. One of the ...

Passive latent energy storage technologies based on phase change materials (PCMs) offer a potential solution

for reducing energy consumption and regulating building thermal comfort. However, liquid PCM leakage,

volume change, and low thermal conductivity limit their large-scale application.

For building thermal energy storage application, both efficiency of the thermal energy storage and the

mechanical properties of the cement composite with FGD-MPCMs were evaluated. ... such as mortar, with

heat storage materials for regulating the indoor temperature and achieving enhanced energy efficiency as well.

The phase change material (PCM ...

To explore the application of phase change energy storage materials in building energy conservation, in this

study, an innovative composite thermal energy storage cement ...

So, it can not play a full part of heat storage and the temperature regulating effect cannot be achieved even if

the thickness is increased. Download: Download high-res image (261KB) Download: Download full-size

image; Fig. 14. Temperature regulating effect of the thickness of phase change energy storage envelope in

winter.

Investigations into Phase Change Materials (PCMs) for heat storage in facilities have gained significance,

contributing to indoor temperature regulation, decreased energy usage, and improved building efficiency,

thereby supporting sustainability initiatives. However, the issue of PCM leakage during the heating phase has

constrained its thermal energy storage (TES) ...

Enhancing thermal energy storage capacity of building envelope by incorporating PCM in the building
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element such as bricks, cement, concrete, mortar, tiles, and wallboards will reduce the heat penetration from

external environment to internal environment [7] nsequently, the utilization of space cooling equipment''s will

also reduce and leads to energy savings.

The invention relates to phase change temperature adjustment mortar. The phase change temperature

adjustment mortar is novel dry powdery mortar with functions of temperature adjustment and heat

preservation, and is prepared through the process that a part or all of aggregates in ordinary plastering mortar

or heat insulating mortar are substituted with an ...

In this study, phase change material (PCM) was encapsulated in a novel aluminium-based macro-capsule and

indirectly applied to cement-based mortar to address ...

Web: https://eastcoastpower.co.za
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