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Are phase change materials suitable for thermal energy storage and management?

Phase change materials (PCMs) exhibit significant potentialin overcoming the issues related to thermal energy
storage and management. However,they have faced persistent challenges in applications due to liquid leakage
and solid rigidity. A novel tough and sustainable solid-solid phase change material (SSPC

What are solid-solid phase change materials (SS-PCMs) for thermal energy storage?

Solid-solid phase change materials (SS-PCMs) for thermal energy storage have received increasing interest
because of their high energy-storage densityand inherent advantages over solid-liquid counterparts
(e.g.,leakage free,no need for encapsulation,less phase segregation and smaller volume variation).

What are phase change materials (PCMs)?

Phase change materials (PCM) have been widely used in thermal energy storage fields. As akind of important
PCMs,solid-solid PCMs possess unique advantages of low subcooling,low volume expansion,good thermal
stability,suitable latent heat,and thermal conductivity,and have attracted great attention in recent years.

Can phase change materials be used in solar energy storage?

Solar energy storage includes two technologies,one is sensible heat storage and the other is latent heat storage
[113,114]. Solid-liquid PCMs are currently commonly used in applications,but their leakage and corrosiveness
will affect the application of phase change materialsin solar energy storage.

What are flexible polymeric solid-solid phase change materials (PCMs)?
Flexible polymeric solid-solid phase change materials (PCMs) have garnered continuous attention owing to
their potential for thermal management in flexible/wearable devices and their non-leakage ch...

Are flexible polymeric solid-solid phase change materials suitable for flexible/wearable devices?

Flexible polymeric solid-solid phase change materials (PCMs) have garnered continuous attention owing to
their potential for therma managementin flexible/wearable devices and their non-leakage characteristics.
However,it is still a big challenge to obtain polymeric solid-solid PCMs with both flexibility and high latent
heat.

PDF | Phase change materials (PCMs) offer tremendous potential to store thermal energy during reversible
phase transitions for state-of-the-art... | Find, read and cite all the research you ...

Phase change materials (PCMs) exhibit significant potential for overcoming the issues related to thermal
energy storage and management. However, they have faced ...

Phase change materials (PCM) with enhanced thermal conductivity and electromagnetic interference (EMI)
shielding properties are vital for applicationsin electronic ...
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An effective way to store thermal energy is employing a latent heat storage system with organic/inorganic
phase change material (PCM). PCMs can absorb and/or release a ...

The article presents different methods of thermal energy storage including sensible heat storage, latent heat
storage and thermochemical energy storage, focusing mainly on ...

Flexible polymeric solid-solid phase change materials (PCMs) have garnered continuous attention owing to
their potential for thermal management in flexible/wearable ...

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

Phase-change materials (PCMs) are utilized for thermal energy storage (TES) to bridge the gap between
supply and demand of energy. Organic PCMs, similar to paraffins, fatty acids, and polyethylene glycol, are
extensively ...

The novel solid-solid PCMs with high phase change enthalpy will be promising heat storage materials and
may take place of other similar energy storage materials. The phase ...

ConspectusSolar-thermal energy storage (STES) is an effective and attractive avenue to overcome the
intermittency of solar radiation and boost the power density for a variety of thermal related applications.
Benefiting from ...

Polyurethane (PU) based phase change materials (PCMs) undergo the solid-solid phase transition and offer
state-of-the-art thermal energy storage (TES). Nevertheless, the exploration of these PCMs in read-life
applicable. ...

Highly stable solid-solid phase change materials for battery thermal management systems. Author links open
overlay panel Xiaoxing Zeng a, Lisheng Y e a, Changhong Wang 3, ...

Phase Change Materials (PCMs) employ latent heat property for storage and management of thermal energy in
various applications. In order to ensure efficient ...

Driven by the rapid growth of the new energy industry, there is a growing demand for effective temperature
control and energy consumption management of lithium-ion batteries. ...

This paper provides a review of the solid-liquid phase change materials (PCMs) for latent heat thermal energy

storage (LHTES). The commonly used solid-liquid PCMs and their thermal properties are summarized here
firstly.
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Among different types of phase transitions, only some first-order phase transitions like solid-liquid transition
and partialy solid-solid transition have high latent heat (D H) and small volume change (D V), appropriate for
thermal energy storage.

Download: Download high-res image (693KB) Download: Download full-size image Fig. 1. Storage and
stress-controlled heat release strategy for large thermal hysteresis SMAs. ...

Processable and recyclable crosslinking solid-solid phase change materials based on dynamic disulfide
covalent adaptable networks for thermal energy storage. Energy 232: 121070. DOI:
10.1016/j.energy.2021.121070. View in ...

Phase change fibers, fibers that contain phase change materials (PCMs), can help create a comfortable
microclimate with almost constant temperature through storing and ...

The use of thermal storage systems is crucia for the effective utilization of renewable energy sources and
waste heat management. Conventional phase change materials suffer from low thermal conductivity and ...

Phase change materials (PCMs) are well suited for thermal management of electronics because of their ability
for absorbing or releasing massive latent heat with little or ...

Solid-solid phase change materials (SSPCMs) are considered one of the most promising candidates for

thermal energy storage due to their efficient heat storage and discharge capabilities. However, achieving both

Conventional polymeric phase change materials (PCMs) exhibit good shape stability, large energy storage
density, and satisfactory chemical stability, but they cannot be recycled and self-healed due to their permanent

Solid-solid phase change materials (SSPCMs) are among the most promising candidates for thermal energy
storage and management. Excellent shape stability, high heat storage capacity, and satisfying ...

The chart in Fig. 2 (that refers to the Scopus database-February 2024, areas of Energy and Engineering) shows
how the number of research articles about PCMswith Metal ...

The development of materials that reversibly store high densities of thermal energy is critical to the more
efficient and sustainable utilization of energy. Herein, we investigate metal-organic compounds as a new class

of ...

Phase-change materials (PCMs) offer tremendous potential to store thermal energy during reversible phase
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transitions for state-of-the-art applications. The practicality of these materialsis adversely restricted by ...

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

Phase change materials (PCM) have a potential role in thermal energy storage applications. Recent progress
has shown notable work on solid solid phase change materials (SS-PCM) which possess unique advantages of

In recent years, graphene has been introduced into phase change materials (PCMs) to improve thermal
conductivity to enhance the heat transfer efficiency in thermal energy storage. However, graphenes tend to
aggregate in PCMs, ...

Solid-solid phase change materials (SSPCMs) with small volume change and leak-proof characteristic during
the whole process of phase change play avita role in development ...

Latent heat storage systems are extensively studied in past forty years, which is one of the most efficient way
for storing thermal energy, due to its high storage density and small ...
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