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Thermal energy storage (TES) is essential for solar thermal energy systems [7].Photothermal materials can
effectively absorb solar energy and convert it into heat energy [8], which has become a research hotspot.Phase
change materials (PCM) with high energy density and heat absorption and release efficiency [9], have been
widely used in many fieldsas...

Based on stearic acid as phase change energy storage material, Liu Feng et a established a test bench for the
heat storage and discharge characteristics of phase change heat storage device [32]. Three groups of heat
release experiments were carried out on the energy storage tank with only pure water and the energy storage
tank with 50% and 80% ...

Phase change materiadls (PCMs) are frequently and widely used in latent thermal energy storage (LTES)
system and thermal management (TM) system due to their large latent heats and capabilities of maintaining
nearly constant temperature. However, the performances of PCMs in LTES and TM systems are seriously
limited by their low thermal conductivitiesand ...

Phase change materials (PCMs) having a large latent heat during solid-liquid phase transition are promising
for thermal energy storage applications. However, the relatively low thermal conductivity of the majority of
promising PCMs (&1t;10 W/(m ? K)) limits the power density and overall storage efficiency. Developing pure
or composite PCMs with high heat ...

Phase change materials (PCMs) can be incorporated with low-cost minerals to synthesize composites for
thermal energy storage in building applications. Stone coa (SC) after vanadium extraction treatment shows
potential for secondary utilization in composite preparation. We prepared SC-based composite PCMs with SC
asamatrix, stearic acid (SA) asaPCM, ...

Such phase change thermal energy storage systems offer a number of advantages over other systems ... Zeng

et a. [98] investigated 1-tetradecanol (TD)/nano-Ag composite materials, synthesized in situ in agueous
solution, for their ability to store energy storage. It was established that an increased quantity of Ag
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nanoparticles led to enhanced ...

Efficient storage of thermal energy can be greatly enhanced by the use of phase change materials (PCMs). The
selection or development of a useful PCM requires careful consideration of many physical and chemical
properties. In this review of our recent studies of PCMs, we show that linking the molecular struc

Intelligent phase change materials for long-duration thermal energy storage Peng Wang,1 Xuemei Diao,2 and
Xiao Chen2,* Conventional phase change materials struggle with long-duration thermal energy storage and
controllable latent heat release. In arecent issue of Angewandte Chemie, Chen et al. proposed a new

In the PCM microcapsules, the PANI particles embedded in the shell can convert sunlight into heat energy to
feed the PCM core for energy storage, further realizing the temperature regulation and solving the problem
that the phase ...

As phase change materials perform best in small containers, therefore they are usualy divided in cells. The
cells are shallow to reduce static head - based on the principle of shallow container geometry. The packaging
material should ...

With the sharp increase in modern energy consumption, phase change composites with the characteristics of
rapid preparation are employed for thermal energy storage to meet the challenge of energy crisis. In this study,
a NaCl-assisted carbonization process was used to construct porous Pleurotus eryngii carbon with ultra-low
volume ...

Thermal energy storage technologies utilizing phase change materials (PCMs) that melt in the intermediate
temperature range, between 100 and 220 &#176;C, have the potential to mitigate the intermittency ...

To manage the imbalance between energy supply and demand in various energy systems such as energy
storage and energy conversion, "phase change materials’ are presented as promising options for these
applications. To overcome the long-standing disadvantages of PCMs, for instance, small values of thermal
conductivity, liquid leakage, ...

Functional phase change materials (PCMs) capable of reversibly storing and releasing tremendous thermal
energy during the isothermal phase change process have recently received tremendous attention in ...

Phase change materials (PCMs) can store/release heat from/to the external environment through their own
phase change, which can reduce the imbalance between energy supply and demand and improve the effective
utilization of energy. Biomass materials are abundant in reserves, from a wide range of sources, and most of

them have a natural pore...

Herein, we systematically summarize the optimization strategies and mechanisms of recently reported
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composite PCMs for therma energy storage, therma transfer, energy conversion (solar-to-thermal,
electro-to-thermal and magnetic ...

It is considered to be an excellent phase change energy storage material due to its stable melting properties,
high latent heat of fusion, safety and non-corrosiveness. However, PEG is considered an excellent phase
change energy storage material due to its stable melting behavior, high latent heat of fusion, safety, and
non-corrosiveness. However, as acommon ...

Thermal energy harvesting technologies based on composite phase change materials (PCMs) are capable of
harvesting tremendous amounts of thermal energy via isothermal phase transitions, thus showing enormous
potential in ...

SIC nanowires were prepared by sol-gel sintering at high temperature, then shaped and encapsulated
Na2S04& #183;10H20-based composite phase change energy storage materials. The properties of these
materials, named PCMs-1, PCMs-3, and PCMs-5, were then investigated. The best-shaped phase change
energy storage material was prepared when ...

Magnetically-responsive phase change thermal storage materials are considered an emerging concept for
energy storage systems, enabling PCMs to perform unprecedented functions (such as green energy utilization,
magnetic thermotherapy, drug release, etc.). The combination of multifunctional magnetic nanomaterials and
PCMsis amilestonein the creation of advanced ...

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 systems and demonstrating
marked potential in solar energy and thermal management systems. In 2016, 178 parties signed the Paris
Agreement, committing to limit ...

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 ...

Incorporating nanocellulose into PCMs has undergone a booming development as it can overcome the
drawbacks of PCMs and form multifunctional sustainable composites. This review summarizes the use of

nanocellulose including ...

Phase change materials (PCMs) as latent heat energy storage and release media for effective thermal
management, which are widely applied in energy fieldsand ...

Phase change materials (PCMs) store and release energy in the phase change processes. In recent years, PCMs
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have gained increasing attention due to their excellent properties such as high latent heat storage capacity,
appropriate solid-liquid phase change temperature, thermal reliability, and low cost.Herein, classification,
characteristics, and evaluation criteria of ...

Thermal energy storage technologies utilizing phase change materials (PCMs) that melt in the intermediate
temperature range, between 100 and 220 &#176;C, have the potential to mitigate the intermittency issues of
wind and solar energy. This technology can take thermal or electrical energy from renewable sources and store
itinthe form of heat. Thisisof ...

Existing studies have shown that the problem of leakage during phase change energy storage of solid-liquid
phase change materials can be effectively solved due to the curing and molding of thermosetting resin by heat.
This paper presents the first review of the current research status of thermosetting resins in the field of phase
change energy ...

Phase change materials (PCMs) have aroused significant interest as promising materials for solar thermal
energy conversion and storage. However, the long-standing shortcomings of liquid leakage, low thermal
conductivity, and weak solar absorptance limit their practical applications.

Finally, the latest research progress of multifunctional biomass-based composite phase change energy storage
materials is introduced. Although the application of biomass and its derived materials in energy storage
composite PCMs have made some achievements, it is still necessary to further broaden the research scope of
these raw materials because they are ...

Thermal energy storage and utilization is gathering intensive attention due to the renewable nature of the
energy source, easy operation and economic competency. Among all the research efforts, the preparation of
sustainable and ...
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