
Photothermal compensation plus energy
storage

To meet the demands of the global energy transition, photothermal phase change energy storage materials

have emerged as an innovative solution. These materials, utilizing various photothermal conversion carriers,

can passively store energy and respond to changes in light exposure, thereby enhancing the efficiency of

energy systems. Photothermal phase ...

In this work, smart thermoregulatory textiles with thermal energy storage, photothermal conversion and

thermal responsiveness were woven for energy saving and personal thermal management. Sheath-core

PU@OD phase change fibers were prepared by coaxial wet spinning, different extruded rate of core layer OD

and sheath layer PU was investigated to ...

Photo-thermal conversion phase-change composite energy storage materials (PTCPCESMs) are widely used

in various industries because of their high thermal conductivity, high photo-thermal conversion efficiency,

high latent heat storage capacity, stable physicochemical properties, and energy saving effect.PTCPCESMs

are a novel type material ...
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The development of advanced multifunctional phase change materials (PCMs) for solar energy harvesting and

storage is an important alternative to conventional energy sources. Herein, a novel flexible superhydrophobic

thermal energy storage (FSTES) coating without fluoride is prepared by spraying mesoporous C@SiO2

nanotubes (NTs) supporting materials, PCMs (industrial ...

Combining large solar reserves with energy storage technology can increase the utilization of renewable

energy and broaden the application of microencapsulated phase change materials (MEPCMs) in the field of

solar energy. ... This work can provide some useful guidance for the optimization strategies of the

photothermal conversion performance ...

Currently, fossil fuel resources are being gradually depleted, and the world is facing a severe energy crisis.

Efforts are being made to promote energy transition, enhance energy utilization efficiency and replace

non-renewable energy with sustainable alternatives [1, 2].Solar energy has gained widespread attention thanks

to its continuous energy supply and ...

The photothermal conversion and storage mechanism of the ND/SiO 2 NEPCM is illustrated in Fig. 9,
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primarily attributed to the thermal vibrations of molecules combined with the optical confinement effect of the

ND/SiO 2 hybrid shells, as well as the phase change thermal energy storage capacity provided by

n-Octadecane. In brief, solar energy is ...

Phase change materials (PCMs) have attracted significant attention in thermal management due to their ability

to store and release large amounts of heat during phase transitions. However, their widespread application is

restricted by leakage issues. Encapsulating PCMs within polymeric microcapsules is a promising strategy to

prevent leakage and increase ...

Photothermal phase change energy storage materials show immense potential in the fields of solar energy and

thermal management, particularly in addressing the intermittency issues of solar power ...

The photothermal conversion efficiency (g) is calculated as the ratio of the latent heat-storage energy to the

solar irradiation energy throughout the phase-change process as follows [10]: (4) g (%) = m D H m A P D t

&#215; 100 where m is the mass of the samples, D H m is the melting enthalpy of the samples, D t is the time

for the sample to ...

Owing to the excellent photothermal performance of the PANI, the thermal energy will be generated under

sunshine and simultaneously transferred to the microcapsules for energy ...

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 fields as ...

Recently, the technology of mixing phase change materials with high thermal conductivity fillers was

developed, which has allowed thermal energy storage to be implemented in a wide range of industrial

technologies and processes. In the present study, a hierarchical bionic porous nano-composite was prepared,

which efficiently merged the nanomaterial ...

achieved. Up to date, combining PEG into photothermal conversion energy storage materials has attracted

great interests [16-18] to approach the lower energy conversion ability of the organic PCMs and improve the

utilization efficiency of solar energy, and some literatures have got excellent photo-to-thermal storage

Photo-thermal energy storage is a crucial component of sustainable photo-thermal conversion applications

[[7], [8], [9]], and improving both the solar absorption ability ...

In the early stage, the average temperature rises rapidly. During this time, the temperature of the CPCM is

lower than its melting point, resulting in sensible thermal energy storage. As the charging process continues

further, the temperature of the CPCM approaches the melting point resulting in the occurrence of latent
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thermal energy storage.

Particularly, photothermal energy storage systems that store excess solar energy generated during the day for

nighttime utilization are widely adopted. Stearic acid (SA) has garnered significant attention as a

recommended PCM due to its favorable properties [5], [6], such as cost-effectiveness, high thermal storage

density, non-toxicity, and ...

Enhancing solar photothermal conversion of phase-change microcapsules in addition to high heat storage

capacity and good thermal stability is desired in solar collection ...

1 INTRODUCTION. Renewable, abundant, and clean solar energy is expected to replace fossil fuels and

alleviate the energy crisis. However, intermittentness and instability are the deficiencies of solar energy due to

its weather and space dependence. [] Emerging phase change material (PCM)-based photothermal conversion

and storage technology is an effective ...

Addressing the challenges of energy storage liquid leakage and long-term stability in energy storage is crucial

for achieving sustainable energy efficiency. In this study, polymethyl methacrylate (PMMA) is innovatively

employed as an encapsulation film on the surface of the wood-based phase change material, resulting in a

recyclable wood-based ...

To store the solar energy directly in the form of thermal energy, some media such as metal materials (Xu et al.,

2018, Holm et al., 2017), semiconductor materials (Zhang et al., 2020a, Zhang et al., 2020b, Fang et al.,

2018), and carbon-based materials (Tahan Latibari and Sadrameli, 2018) are introduced into the PCMs to

obtain the functional ...

Molecular photoswitches can be used for solar thermal energy storage by photoisomerization into high-energy,

meta-stable isomers; we present a molecular design strategy leading to photoswitches ...
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