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Are phase change materials the future of energy storage?

The building sector isresponsible for athird of the global energy consumption and a quarter of greenhouse gas
emissions. Phase change materials (PCMs) have shown high potentialfor latent thermal energy storage (LTES)
through their integration in building materials,with the aim of enhancing the efficient use of energy.

What are phase change materials?

Phase change materials are renowned for their ability to absorb and release substantial heat during phase
transformationsand have proven invaluable in compact thermal energy storage technologies and thermal
management applications.

Can phase change materials store thermal energy during reversible phase transitions?

Phase-change materials (PCMs) offer tremendous potentialto store thermal energy during reversible phase
transitions for state-of-the-art applications. The practicality of these materials is adversely restricted by
volume expansion,phase segregation,and |eakage problems associated with conventional solid-liquid PCMs.

Can biobased phase change materials revolutionise thermal energy storage?

Low,medium-low,medium,and high temperature applications. An upcoming focus should be life cycle
analyses of biobased phase change materials. Harnessing the potentia of phase change materials can
revolutionise thermal energy storage,addressing the discrepancy between energy generation and consumption.

What is photothermal phase change energy storage?

To meet the demands of the global energy transition,photothermal phase change energy storage materials have
emerged as an innovative solution. These materias,utilizing various photothermal conversion carriers,can
passively store energy and respond to changes in light exposure,thereby enhancing the efficiency of energy
systems.

What is a phase change material (PCM)?

The global energy transition requires new technologies for efficiently managing and storing renewable energy.
In the early 20th century, Stanford Olshansky discovered the phase change storage properties of paraffin,
advancing phase change materials (PCMs) technology .

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, ...

The use of phase change material (PCM) is being formulated in a variety of areas such as heating as well as
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cooling of household, refrigerators [9], solar energy plants [10], photovoltaic electricity generations [11], solar
drying devices [12], waste heat recovery as well as hot water systems for household [13].The two primary
requirements for phase change ...

Conventional phase change materials struggle with long-duration thermal energy storage and controllable
latent heat release. In a recent issue of Angewandte Chemie, Chen et a. proposed a new concept of
spatiotempora phase change materials with high supercooling to realize long-duration storage and intelligent
release of latent heat, inspiring ...

Phase-change materials (PCMs) offer tremendous potential to store thermal energy during reversible phase
transitions for state-of-the-art applications. The practicality of these materials is adversely restricted by
volume expansion, phase segregation, and leakage problems associated with conventional solid-liquid PCMs.
Solid-solid PCMs, as...

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 chalenges and new opportunities, and proposes a
roadmap for the research ...

Photothermal phase change energy storage materials (PTCPCESMS), as a specia type of PCM, can store
energy and respond to changes in illumination, enhancing the efficiency of energy systemsand ...

Recent developments in phase change materials for energy storage applications: A review. Int. J. Heat Mass
Transf. 2019, 129, 491-523. [Google Scholar] de Gracia, A.; Cabeza, L.F. Phase change materials and thermal
energy storage for buildings. Energy Build. 2015, 103, 414-419. [Google Scholar] [Green Version]

Phase change materials (PCMs) are materials that can undergo phase transitions (that is, changing from solid
to liquid or vice versa) while absorbing or releasing large amounts of energy in the form of latent heat.

Essentially, all materials...
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