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<div class="df_qntext">Can photothermal conversion improve the efficiency of seawater desalination and

wastewater purification?

In this review, we summarize strategies to achieve highly-efficient photothermal conversion, focusing on

enhancing sunlight absorption and reducing heat loss, with the goal of improving the efficiency of SIE

technology for seawater desalination and wastewater purification applications.

 

<div class="df_qntext">Do photo-thermal conversions improve solar energy utilization?

Results showed that the actual efficiency of PCMs was less than 25%, which truly reflected the photo-thermal

conversion performance of PCMs, demonstrating that more work should be conducted to enhance the

photo-thermal conversion performance for efficient solar energy utilization. 1. Introduction

 

<div class="df_qntext">How do you calculate photothermal conversion efficiency?

The photothermal conversion efficiency (PTE) is conventionally defined as the ratio of the internal energy

increase of the fluid to the total incident solar radiation: (1-a) ? = ( c w m w +c n m n) ? T IA ? t ? c w m w IA

&#183; ? T ? ? twhere ? T ? is the average temperature increase ( ? T ? = ? T TC 1 +? T TC 2 +? T TC 3 /3 ).

 

<div class="df_qntext">Are photo-thermal conversion efficiency of PCMS accurate?

As an improvement, a modified method, considering both sensible and latent heat absorption and the

temperature difference within the PCMs, was proposed to determine the photo-thermal conversion efficiency

of PCMs accurately.

 

<div class="df_qntext">Does heat loss affect photothermal conversion efficiency?

Heat loss during the evaporation process can restrict photothermal conversion efficiency.

 

<div class="df_qntext">What are the mechanisms underlying photothermal conversion?

The mechanisms underlying photothermal conversion varies between materials and can be classified into three

categories: plasmonic heating,non-radiative relaxation in semiconductors,and molecular thermal vibration. An

ideal SIE system should demonstrate high efficiency in photothermal conversion [11,12].

However, efficient photothermal conversion and temperature difference control are the key challenges in

enhancing solar-thermal-electric conversion. Herein, we constructed a novel ...

Abstract Semiconducting single-walled carbon nanotubes (s-SWCNTs) have the potential as light to heat

efficiency, recently known as photothermal conversion efficiency (?), for ...

Based on enhancing sunlight absorption and reducing heat loss, the molecular design of organic photothermal

materials in SIE systems and the structural design strategy of the evaporator (reducing ...
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Despite extensive work, there is, however, no agreement on how to accurately and quantitatively compare

light-to-heat conversion efficiency (?Q) and rank the nanoheating performances of various ...

How to reduce energy transmission and energy loss is urgently needed research in the future. Therefore,

photothermal direct conversion-energy storage technology is a promising option to ...

In this review, we summarize strategies to achieve highly-efficient photothermal conversion, focusing on

enhancing sunlight absorption and reducing heat loss, with the goal of ...

Abstract In this work, the Fe 3 O 4, Cu and Au with different concentrations and the hybrid nanofluids were

prepared and characterized to enhance the solar photothermal conversion ...

A general methodology was proposed to measure the light-to-heat conversion efficiency of solid materials by

considering laser heating process with electric heating process.

Comparatively, it analyzes the parameters of various types of SPCS composites in terms of photothermal

conversion, thermal conductivity, energy density, and cycling stability. ...

Harnessing solar energy through the strategic design of metamaterials is essential for advancing sustainable

energy technologies. The development of such materials is crucial for ...

The rich photothermal cavity structures via compounding the photothermal nanoparticles

(PTA-AUA@EGaIn) in the closed pores, which increasing the overall efficiency of the ...

In addition, thermal loss and exergic efficiency of photothermal conversion system were analyzed and

discussed. Combined with localized surface plasmon resonance (LSPR) of TiN ...

A solar simulator was employed to evaluate the solar evaporation capability and photothermal conversion

efficiency of the material. Mass changes of the entire evaporation system, ...

In this research, we have successfully synthesized black titanium-based photothermal conversion materials

utilizing the aluminothermic reduction method. The experimental results ...

This study integrates photothermal catalysis with solar-driven interfacial evaporation, offering a novel and

efficient approach for wastewater treatment and water purification.

In recent years, extensive efforts have been devoted to improving the efficiency of solar steam generation. The

exploration of photothermal materials with extremely high light-to-heat ...
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The design of semiconductors with excellent charge separation and photothermal conversion efficiency is

crucial for solar-driven photocatalytic hydrogen production. Herein, a narrow ...

By combining experimental and theoretical insights, this study provides a framework for under-standing the

interplay between nanoparticle size, concentra-tion, and photothermal efficiency in nanofluid ...

Subsequently, this review summarizes the broad applications of photothermal catalysis in environmental

management and energy conversion. Finally, this review discusses the challenges ...
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