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Are phase change materials suitable for thermal energy storage?

Volume 2,Issue 8,18 August 2021,100540 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 mgority of promising PCMs (&I1t;10 W/(m ? K)) limits the power density and
overall storage efficiency.

What isthermal energy storage using phase change materials (PCMs)?

Thermal energy storage using phase change materials (PCMs) offers enormous potential for regulation of
unmatched energy supply and demand of renewable energy resources, recycling of waste thermal energy, and
thermal management in high-power electronic devices.

What are phase change materials (PCMs)?

Among available materials,phase change materials (PCMs) ,the latent heat of which is used for thermal energy
storage,have drawn significant attention owing to their unique advantage of high energy storage capacity with
asmall temperature variation during phase transition .

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.

Why are phase change materials difficult to design?

Phase change materials (PCMs),which are commonly used in thermal energy storage applications,are difficult
to design because they require excellent energy density and thermal transport,both of which are difficult to
predict from simple physics-based models.

Which phase change materials have enhanced thermophysical properties?

Development of sodium acetate trihydrate-ethylene glycolcomposite phase change materials with enhanced
thermophysical properties for therma comfort and therapeutic applications Design and preparation of the
phase change materias paraffin/porous Al203 @graphite foams with enhanced heat storage capacity and
thermal conductivity ACS Sustain. Chem.

The distinctive thermal energy storage attributes inherent in phase change materials (PCMs) facilitate the
reversible accumulation and discharge of significant thermal energy quantities during the isothermal phase
transition, presenting a promising avenue for mitigating energy scarcity and its correlated environmental
challenges [10].
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Significant progress has been made in solar thermal technologies that focus on high-efficiency energy storage.

.. inner and outer channel geometry combinations for optimum melting and solidification performance in
double pipe energy storage with phase change material: A numerical study,” J. Energy Storage, vol. 65, no.
April, 2023, doi: 10. ...

High-performance thermal energy storage materials lie at the core of the thermal energy storage technology.
Among available materials, phase change materials (PCMs) [17], the latent heat of which is used for thermal
energy storage, have drawn significant attention owing to their unigue advantage of high energy storage
capacity with asmall temperature variation ...

Compared with other energy storage materials, phase change materials (PCMs) are drawing widespread
attention because of their high enthalpy and low temperature change. However, its low thermal conductivity,
low photo/electro-therma conversion characteristics, phase separation and easy leakage are still urgent
problems.

Latent heat storage is to use the phase transition of materials to store thermal energy, and differs from sensible
heat storage that uses the specific heat of materials. Solid-liquid phase transition has attracted increasing
attention due to its high heat storage density and negligible change in temperature and volume during physical
phase transition.

Compared with the thermal curing process, the photocuring process has advantages such as high efficiency
and less energy consumption. However, the preparation of photocurable phase change materials (PCMs) ...

2 ?72&#0183; To clarify future research directions, this study first analyzes the heat transfer process of
solar-thermal conversion and then reviews solar-therma phase change composites for high-efficiency

harnessing solar energy. The ...

Thermal energy storage using phase change materials (PCMs) offers enormous potential for regulation of
unmatched energy supply and demand of renewable energy ...

Phase change material (PCM)-based thermal energy storage significantly affects emerging applications, with
recent advancements in enhancing heat capacity and cooling ...

Finally, the additional capital cost to increase storage capacity of TES can be very low due to the abundance of
inexpensive materials such as molten silicon for high temperatures 6 or polymeric phase change materials ...

Phase Change Materials (PCMs) based on solid to liquid phase transition are one of the most promising TES
materials for both low and high temperature applications. 8 Considering the promise of PCM TES, in this...
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