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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 materials,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 photothermal conversion?

Photothermal conversion delineates the transformation of solar radiation (light energy) into thermal energy

(heat),which subsequently can be harnessed to actuate devices or generate electricity.   The photothermal

conversion process,integral to electric energy generation,unfolds through a sequenced methodology ,:

 

How to improve thermal management in photothermal conversion systems?

Effective thermal management is essential in enhancing the efficiency of photothermal conversion

systems,which convert solar energy into thermal energy. Here,we discuss strategies to improve thermal

management by focusing on insulation,heat transfer mechanisms,and materials selection.

 

How do photothermal materials optimize solar energy utilization?

To optimize solar energy utilization,photothermal materials are engineered to maximize incident solar

radiation absorption,while minimizing losses due to transmission and reflection. Furthermore,these materials

are designed to convert absorbed photon energy into thermal energy efficiently.

 

Can photothermal materials be integrated with PCMs?

The integration of PCMs with photothermal materials offers a promising strategyfor the management and

storage of thermal energy. By absorbing or releasing heat during phase transitions,PCMs facilitate enhanced

temperature regulation and energy storage,which are critical in advanced thermal management systems.

 

Are manganese-based photothermal conversion materials the future of solar energy conversion?

The realm of advanced materials dedicated to solar energy conversion experiences a promising frontierwith

manganese-based photothermal conversion materials. Leveraging the unique properties of manganese and its

compounds,these materials efficiently convert incident light into thermal energy.

Solar energy is intermittent, resulting in a discrepancy between the solar energy supply and building energy

demand. Salt hydrate phase change material (PCM) is a promising material for use as an energy storage

medium, but it suffers from a high supercooling degree, low thermal conductivity, and insufficient

photothermal conversion efficiency.

tantly, the photothermal conversion and storage efficiency of ODA@MOF/ PPy -6% is up to 88.3%.
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Additionally, our developed MOF based photothermal composite PCMs also exhibit long-standing antileakage

stability, energy storage stability, and photothermal conversion stability. The proposed coating

Photothermal energy conversion represents a cornerstone process in the renewable energy technologies

domain, enabling the capture of solar irradiance and its subsequent transformation into thermal energy. ...

Photothermal energy storage materials [29] PDI/rGO film: Visible, 0.0488 W cm-2: 38.7

&#176;C-Photothermal catalysis: CIP degradation [90] ...

The schematic diagram of the LCES system is shown in Fig. 2 (a), which is made up of compressors,

intercoolers, a cooler, reheaters, expanders, a refrigerator, a throttle valve, a cold tank, a hot tank, and two

liquid storage tanks (LST) [19], [24]  the energy storage process, the low-pressure liquid CO 2 from the LST2

is first cooled and depressurized through ...

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 composite photothermal PCM has robust full-spectrum absorption and highly efficient photothermal

conversion capability, realizing both thermal energy storage and photothermal conversion, and it will be

expected to have a promising future in the field of solar energy storage and conversion, and human thermal

therapy.

Figure 4 (a) Photothermal conversion curve s under 0.10 W/cm 2. (b) Photothermal storage efficienc ies. (c)

Schematic illustration of photothermal energy conversion mechanism for C-LDH@MXene-PW. (d) Dynamic

digital photos of C-LDH@MXene-PW under near-infrared laser irradiation. (e) IR thermal images of

thermoregulating textile under solar ...

Dreos et al. have proposed a hybrid solar energy system, where a molecular solar thermal (MOST) energy

storage system was integrated with a solar water heating system (SWH). As shown in Figure 13a, the MOST

layer is on the top of the SWH layer.

For the purpose of photothermal conversion and storage energy, the optical absorption properties of the

microcapsule samples are estimated by UV-vis-NIR diffuse reflectance spectra. As shown in Fig. 7 b, the MF

resin shows weak absorption intensity of approximately 0.10 in the wavelength range of 300-2000 nm,

indicating low solar ...

The prepared composites with excellent shape stability present favorable thermal energy storage in

photothermal conversion and thermal modulation technologies. Li et al. [7] synthesized a highly innovative

conductive and photothermal phase change composite (PCC) by vacuum impregnation using a modified
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carbon black as a substrate. The as ...

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 ...

Form-stable phase change materials based on graphene-doped PVA aerogel achieving effective solar energy

photothermal conversion and storage. Sol. Energy, 255 (2023), pp. 146-156, 10.1016/j.solener.2023.03.037.

View ...

Herein, a photothermal energy-storage capsule (PESC) by leveraging both the solar-to-thermal conversion and

energy-storage capability is proposed for efficient anti-/deicing. Under ...

For example, photothermal energy is susceptible to the weather, and stable power output in all weather

conditions can be achieved by coupling with other heating strategies or using a thermal storage device. ...

Other phase-transition processes, such as heat storage by phase-transition materials and self-healing triggered

by fluid-solid ...

The reinforced photothermal effect of conjugated dye/graphene oxide-based phase change materials:

Fluorescence resonance energy transfer and applications in solar-thermal energy storage

Energy demand and carbon emissions are growing at the fastest rate in years[1].As a renewable energy source,

solar energy has the characteristics of energy saving, abundant reserves, and improving the performance and

reliability of the energy system, which can meet the energy demand for a long time[2].So making full use of it

is one of the good ways to ...

Emerging phase change material (PCM)-based photothermal conversion and storage technology is an effective

and promising solution due to large thermal energy storage ...

Photothermal energy storage materials need not only high photothermal conversion efficiency, but also

excellent thermal response. Therefore, the photothermal material added to the capsule shell should have

considerable thermal conductivity. Such as carbon based materials, nano metal particles, semiconductor

materials, etc. ...

Solar heat storage technology is urgently needed to harness intermittent solar energy to directly drive

widespread heat-related applications. However, achieving high ...

Compressed air energy storage (CAES) is widely concerned among the existing large-scale physical energy

storage technologies. Given that carbon dioxide (CO 2) has superior physical qualities than air, as well as

excellent thermodynamic performance, low critical parameters, and high heat transfer performance, CO 2 may

be employed as a working ...
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Solar thermal technology is a method of directly harvesting solar energy for heating and energy storage. As an

implementation of solar thermal technology, solar-driven seawater evaporation is a straightforward water

production process, that is, the brine is directly evaporated by solar energy and then condensed into distilled

water[7 ...

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 ...

To meet the challenges posed by global warming and strive for carbon neutrality, developing clean, green and

sustainable energy conversion/storage devices is important (Cho et al., 2023, Shi et al., 2022, Sun et al., 2023,

Yang et al., 2022, Zhao et al., 2024, Zheng et al., 2024a).With the development of emerging wearable

electronics, flexible supercapacitors (FSCs) show ...

To obtain a novel phase-change material with high enthalpy and long endurance for photo-thermal energy

storage, multi-walled carbon nanotubes and h-BN were modified to form carboxylated supporting materials

for HA, which have hydroxyl groups. The results of Fourier transform infrared spectroscopy and

thermogravimetric analysis suggested the interaction ...

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 ...

The emulsion and the prepolymer solution were poured into a three-necked round-bottom flask, used 10 wt%

citric acid to adjust the reaction solution pH to 4, and heated the solution to 80 &#176;C for 120 min. NaOH

was added to adjust the reaction solution pH to 7, terminate the reaction and filter to obtain microcapsules.

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 ...
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