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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.

 

Why is photo-thermal energy storage important?

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

applications[,,],and improving both the solar absorption ability and heat storage capacity of the materials

utilized is essential for its widespread adoption [10 ].

 

Does photo-thermal conversion and energy storage improve phase change performance?

Photo-thermal conversion and energy storage experiments were carried out to evaluate the phase change

characteristics. It was shown that the enhanced PCM had higher thermal conductivity, better heat transfer

performance, and higher heat storage efficiency when illuminated in the direction of the vertical compression

plane.

 

What are the applications of photothermal materials?

The investigation of photothermal materials with broadband absorption is beneficial for the utilization of

renewable solar energy,while the engineering of materials with efficient heat generation abilities can be widely

useful in various fields,including water evaporation,(6,7) photothermal catalysis,(8,9) and biomedicine.

(10,11)

 

How Joule heat can be used for photothermal energy storage?

And joule heat can be used to assist in heat storage when there is a lack of illumination condition. The material

can be recycled without affecting its photothermal energy storage. And COMSOL software was used to

simulate the practical application of the thermoelectric effect.

 

What is PCM based photothermal conversion and storage system?

The PCM-based photothermal conversion and storage system is composed of photothermal conversion

unit(PPy),latent heat storage unit (ODA),and supporting framework (MOF). High content (6%) of PPy is more

conducive to the improvement of these thermophysical properties of ODA@MOF/PPy composite PCMs.

All-weather, high-efficiency solar photothermal anti-icing/deicing systems are of great importance for solving

the problem of ice accumulation on outdoor equipment surfaces. In this study, a photothermal phase change ...

As the implementation of PCM into building components increases the thermal storage capacity of buildings
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[[11], [12], [13]] and the accumulation of the energy storage and the acceleration of the photothermal

conversion in the glazing unit, PCM-filled sandwich glazed structure is considered one of the prospective

technologies to improve the ...

ZIF-67@MXene structure synergistically improve heat storage and photothermal conversion of phase change

material. Author links open overlay panel Yilin Liu a 1, ... Project administration. Xinyi Dai: Investigation,

Validation. ... Preparation of photothermal conversion and energy storage microcapsules based on Pickering

emulsions with poly (p ...

His research focuses on hydrogen production and CO 2 conversion by both photothermal and photoelectric

methods based on hierarchic utilization of solar energy. Bowen Deng received his B.E. degree in Engineering

in Energy and Environment Systems Engineering in 2016 and M.S. degree in Thermal Engineering in 2019

from Zhejiang University.

Latent heat storage systems based on organic phase change materials (PCMs) are considered to be an efficient

solar energy utilization strategy, but leakage vulnerability and insensitivity to sunlight of PCMs limit their

further application in energy storage. ... By coupling photothermal conversion with energy storage technology,

storing solar ...

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 ...

However, the commercial nitrate-salt-based CSP in operation occupy a large area. For example, the Crescent

Dunes Solar Energy Project in Tonopah (United ... which is then carried by heat transfer fluid and stored in a

thermal energy storage system for electricity ... To achieve a small-scale and effective photothermal energy

harvesting system ...

To meet the requirement of multipurpose applications in infrared thermal camouflage and solar photothermal

energy storage, we have developed a series of multifunctional composite films based on polyurethane (PU) as

a flexible matrix and double-layered phase-change microcapsules as an additive. The double-layered

microcapsules were first ...

Here, a novel multifunctional interfacial evaporator, calcium alginate hydrogel/bismuth oxychloride/carbon

black (HBiC), is designed, which integrates the characteristics of interfacial evaporation and direct

photoelectric ...

Solar-driven interfacial evaporation is one of the most promising desalination technologies. However, few

studies have effectively combined energy storage with evaporation processes. Here, a novel multifunctional

interfacial evaporator, calcium alginate hydrogel/bismuth oxychloride/carbon black (HBiC), is designed,

which integrates the characteristics of interfacial ...
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[92] Thus, they can be used in solar energy harvesting, photothermal therapy, photothermal desalination

(especially Carbon-based nanomaterials), and environmental remediation. Plasma metals such as Au, Pt, and

Ag, these metals are excellent at absorbing light due to their plasmonic properties, which involve the

excitation of electrons on their ...

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

fluorescence resonance energy transfer and applications in solar-thermal energy storage Chem. Eng. J., 428 (

2022 ), Article 130605

PCMs offer notable advantages, including significant energy storage performance, excellent energy savings,

and the ability to maintain nearly constant temperatures during phase transitions [4]. Particularly,

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

utilization are widely adopted.

The primary mechanism of photothermal conversion in metal-based plasma is attributed to the local surface

plasmonic resonance (LSPR) effect, which enables efficient light-to-heat conversion ranging from the visible

to IR region. ... and thermal reliabilities were characterized. Finally, the photothermal energy conversion and

storage performance ...

Pristine organic phase change materials (PCMs) suffer from liquid leakage and weak solar absorption in solar

energy utilization. To address these deficiencies, we prepared polypyrrole (PPy)-coated expanded graphite

(EG)-based composite PCMs for photothermal conversion and storage through chemical polymerization and

physical infiltration methods.

Fig. 9 b-d show the practical application of an SA-based 3D-PCB-20 as a photothermal energy-storage battery

synergistically paired with a thermoelectric generator (refer to movie S2-4 for experimental details).

Interestingly, 0.5 h of charging by a 3D-PCB-20 (as a thermal battery) under 1xsun illumination was sufficient

to set a fan (3 V) in ...
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