
Phase change materials for building
energy storage

Are phase change materials suitable for thermal energy storage?

Phase change materials (PCMs) having a large latent heat during solid-liquid phase transition are promisingfor

thermal energy storage applications. However,the relatively low thermal conductivity of the majority of

promising PCMs (&lt;10 W/(m ? K)) limits the power density and overall storage efficiency.

 

What are phase change materials?

Phase change materials are substances that are able to absorb and store large amounts of thermal energy. The

mechanism of PCMs for energy storage relies on the increased energy need of some materials to undergo

phase transition.

 

Are phase change materials a latent thermal energy storage strategy?

The current study explores the application of phase change materials (PCMs) as latent heat thermal energy

storage strategies in various building components. A comprehensive summary of PCMs utilized in each

building component,encapsulation techniques,and thermal performance was provided.

 

Can phase change materials be used in the building sector?

The energy storage density increases and hence the volume is reduced,in the case of latent heat storage ( Fig. 1

b) [18o]. The incorporation of phase change materials (PCM) in the building sector has been widely

investigated by several researchers17,18o.

 

How phase change materials help in reducing building energy consumption?

On overall,the phase change materials applied in different building components help in reducing the building

energy consumption and provide comfortable environment by reducing the temperature fluctuations in

building. 5. Challenges and future research directions of PCMs in buildings

 

Which phase change is used for heat storage?

Large volumes or high pressures are required for thermal storage of materials in the gas phase,making the

system complex and impracticable. As a result,the sole phase change used for heat storage is the solid-liquid

phase change. The characteristics of solid-solid and solid-liquid PCMs is shown in Table 1.

Researchers world-wide are investigating thermal energy storage, especially phase change materials, for their

substantial benefits in improving energy efficiency, sustaining thermal comfort in buildings and contributing

to the reduction of environmental pollution.

Phase change materials for thermal energy storage (TES) have excellent capability for providing thermal

comfort in building''s occupant by decreasing heating and cooling energy demands. Because of its latent heat

property, a PCM has a high energy density. The building uses PCMs mainly for space heating or cooling,
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control of building material ...

Phase change materials are substances that are able to absorb and store large amounts of thermal energy. The

mechanism of PCMs for energy storage relies on the increased energy need of some materials to undergo ...

This paper is an updated, but totally new, version of "A review on phase change materials (PCMs) integrated

in building walls", an article published in 2011 in Renewable and Sustainable Energy Reviews. Both

numerical and experimental studies on building walls containing PCMs during the last ten years (2011-2020)

are reviewed. The paper also ...

This paper reviews TES in buildings using sensible, latent heat and thermochemical energy storage.

Sustainable heating and cooling with TES in buildings can be achieved through passive systems in building

envelopes, Phase Change Materials (PCM) in active systems, sorption systems, and seasonal storage.

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. ...

Thermal energy storage can be categorized into different forms, including sensible heat energy storage, latent

heat energy storage, thermochemical energy storage, and combinations thereof [[5], [6], [7]].Among them,

latent heat storage utilizing phase change materials (PCMs) offers advantages such as high energy storage

density, a wide range of ...

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, ...

PCMs represent a novel form of energy storage materials capable of utilizing latent heat in the phase change

process for thermal energy storage and utilization [6], [7]. Solid-liquid PCMs are now the most practical

PCMs due to their small volume change, high energy storage density and suitable phase transition

temperature. However, solid-liquid PCMs still face challenges such ...

This book presents a comprehensive introduction to the use of solid-liquid phase change materials to store

significant amounts of energy in the latent heat of fusion. The proper selection of materials for different

applications is covered in detail, as is the use of high conductivity additives to enhance thermal diffusivity. Dr.

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 ...

The application of phase change materials (PCMs) into buildings is a prospective method for mitigating
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energy consumption in the construction sector. Among the diverse PCM options, salt hydrate PCMs stand out

for their superior thermal storage densities, adaptable operating temperature ranges, and cost-effectiveness,

rendering them highly attractive for practical ...

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, this technology is still far from being widespread.

Research has shown that thermal energy storage (TES) is a way to do so, but also other purposes can be

pursued when using TES in buildings, such as peak shaving or increase of energy...

Phase change materials for thermal energy storage (TES) have excellent capability for providing thermal

comfort in building''s occupant by decreasing heating and ...

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 ...
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