
Analysis of the current situation of solar
thermal utilization

Solar energy is one of the answers to the energy scenario in the current situation. Solar energy is clean energy

and capable of sustaining the demand for the present and the future generation of human civilization. ... Zhao,

J., Chen, Y., Mo, S., and Gong, Y., Grey relational analysis of an integrated cascade utilization system of

geothermal ...

Thermal energy storage technology is an effective method to improve the efficiency of energy utilization and

alleviate the incoordination between energy supply and demand in time, space and intensity [5].Thermal

energy can be stored in the form of sensible heat storage [6], [7], latent heat storage [8] and chemical reaction

storage [9], [10].Phase ...

Firstly, focus on the two main solar energy utilization modes, photovoltaic and photothermal, we

systematically introduced the main types, research status and development trend of ...

This paper took a 100,000 DWT LNG fuel powered ship as the research object. Based on the idea of

"temperature matching, cascade utilization" and combined with the application conditions of the ship, a

horizontal three-level nested Rankine cycle full-generation system which combined the high-temperature

waste heat of the main engine flue gas with the ...

The viable solution used for the massive building energy consumption is the efficient and appropriate

utilization of renewable energy [8].Solar energy is a burgeoning energy source for direct building space

heating applications [9].Nonetheless, the solar irradiance resource has a downside of its intermittent behavior,

where the demand for space heating and ...

With the development of lunar exploration projects in various countries, many remote-sensing missions have

been carried out over the past 20 years [].At the same time, the analysis of samples during the Apollo missions

was continued conducted over the past 50 years [3,14].According to the data obtained by the Apollo project, a

comprehensive assessment of ...

Figures 2 and 3 present the installed capacity and power generation from renewable energy []  could be seen

that after 2013 both wind and solar started to be developed in a rapid way, especially solar PV from 2016.

After 2016, annual newly increased capacity for solar and wind power accounts for nearly half of global newly

installed capacity and made ...

A study in India analyzed solar and thermal energy usage, policies, regulations, ... The decrease in the

availability of renewable energy sources leads to a consequent increase in the utilization of fossil fuel

resources. In 2022, over 55 % of Turkey''s electricity is generated from fossil fuels. ... a comprehensive

analysis of the current state ...
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According to a report from the International Energy Agency (IEA), the global installed capacity of solar PV

will exceed 400GW by 2020 [12]. The approximate latitude and longitude of Iran are 3200 ...

Based on the analysis of offshore wind power potentials, a potential of 9 ... The potential and current situation

of the solar thermal energy will be discussed, and the industry will be presented. Finally, the motivation

policies of the Taiwan government regarding the solar thermal energy will be covered. ... For the solar thermal

utilization, ...

full-spectrum solar energy utilization has attracted widespread atten-tion [2]. For example, various approaches

[3] and experiments [4] have been proposed and conducted to improve full-spectrum solar energy utilization;

US Department of Energy has put forward a research plan of full-spectrum solar energy utilization in 2013 [5].

The economic analysis indicates that with current fossil fuel prices, solar heating technologies are a valid

alternative for cost and emissions reduction in copper mining. ... The present article presents an analysis of the

integration of solar thermal technologies in EW process, taking as case studies the largest mining operations

that utilize ...

In the current era, national and international energy strategies are increasingly focused on promoting the

adoption of clean and sustainable energy sources. In this perspective, thermal energy storage (TES) is essential

in developing sustainable energy systems. Researchers examined thermochemical heat storage because of its

benefits over sensible and ...

From a system level, this paper focuses on analyzing, a system for preparing clean solar fuel based on solar

thermal fossil energy, the current mainstream concentrated solar thermal power generation system, the ...

Renewable energy technologies are in the centre of interest to narrow the gap between fossil fuels and clean

energy systems. The dominant role of solar energy systems among the alternatives is beyond question owing

to being associated with an infinite energy source, well-documented theory, simplicity, eco-friendly structure

and notably higher energy ...

China has abundant agricultural and forestry waste resources that are crucial sources of energy for substituting

fossil fuels and achieving the carbon peaking and carbon neutrality goals. These resources play an essential

role in reducing carbon dioxide emissions and promoting sustainable development. This paper presents an

estimation of the number of ...

China is one of the world''s largest water users, occupying 13% of the global water consumption (Shang et al.,

2016; He et al., 2019)  is estimated that the gap between water resources supply and demand in China will

reach 46 &#215; 10 8 m 3 in 2030 (China''s Development and Reform Commission, 2009)  addition, China''s

water resources are unevenly distributed, ...
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A Chinese solar greenhouse (CSG) is an agricultural facility type with Chinese characteristics. It can

effectively utilize solar energy during low-temperature seasons in alpine regions.

The developing agri-food sector significantly boosts food production and plays a crucial role in resolving the

global food crisis. This development is valuable when accompanied by environmental sustainability.The

indiscriminate use of fossil energy sources in these industries has raised serious environmental concerns in

recent years. As a result, researchers have ...

Current situation. Prospects. 1. ... (XRF), chemical analysis, and spectral analysis. The types and contents of

trace elements are tested using an inductively coupled plasma ... the crushing strength and bond work index of

the mineral microstructure destroyed by thermal stress are reduced by 31.2 % and 18.5 %, respectively, and

the extraction ...

The goal of this review is to offer an all-encompassing evaluation of an integrated solar energy system within

the framework of solar energy utilization. This holistic assessment encompasses photovoltaic technologies,

solar thermal systems, and energy storage solutions, providing a comprehensive understanding of their

interplay and significance. It emphasizes the ...

Through a detailed and systematic literature survey, the present review study summarizes the world solar

energy status, including concentrating solar power and solar PV ...

Recently, significant efforts have been made to increase the relatively low energy transfer efficiency of

conventional solar vapor processes by leveraging recent developments in nanotechnology [3,5,13,14] 

immersing metallic [3,15], carbon [] or other nanoparticles [17,18] in the bulk water (Fig. 1c), a so-called

optonanofluid [19,20] is formed and the solar-to-vapor ...

This study was driven by the need to comprehend and give long-term answers to Nigeria''s ongoing energy

crises and energy famine, despite the country''s tremendous endowment of renewable energy.

The objective of the current investigation is the suggestion and analysis of a solar-driven Organic Rankine

Cycle (ORC) that provides the required power of a pressurized irrigation system.

Analysis of stakeholder roles and the challenges of solar energy utilization in Iran Mohammad Dehghani

Madvar, ... The favorable geographical situation of Iran, which enjoys approximately 300 days of sunshine per

year, places the country in a strong position to exploit solar energy, using either PVs or thermal approaches, to

address its energy ...

Therefore, exergy models should be developed for each specific solar energy application, to properly evaluate

the quality of the produced heat and the efficiency of its conversion pathway (in solar thermal applications) or

the efficiency of work production or utilization processes (in solar power applications).
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In 2016, the wind abandoned rate in Gansu was 43%, the solar abandoned rate was 30%, and the utilization

rate of new energy was only 60.18%. Though it has been much better now, the problem of new energy

consumption was very serious few years ago.

Solar thermal collectors are systems that allow for the use of solar energy in thermal applications. These

collectors utilize a heat transfer fluid to transport absorbed solar radiation to applications where they are

needed. ...

Although fossil fuels leave environmentally hazardous gases like carbon dioxide, to date, global energy

production is mostly dependent on these sources. Depletion of fossil resource and changes in the price make it

a major concert for the sustainable use in future and utilization of energy resources which is environmentally

safe and sustainable. Therefore, an ...

The wind flow is used for the circulation of hot air from the use of solar thermal energy in passive solar

dryers, whereas the hot air is distributed in active solar dryers via electrical devices, including fans or blowers

that can be powered by PV systems or the electric grid (Hage et al. 2018; Mustayen et al. 2014). Based on how

sunlight is ...

This vision paper aims at shedding light on the current knowledge and emerging pathways for solar energy

utilisation. Specifically, after a general introduction and a brief ...

Based on global distribution of solar energy and its feature, this paper discusses a review about solar energy''s

utilization techniques, mainly discusses the latest development of...

Development of solar energy thermal utilization technology in domestic and foreign China has been the

largest producer and user of solar energy, producing heat...

Solar, wind, hydro, oceanic, geothermal, biomass, and other sources of energy that are derived directly or

indirectly as an effect of the &quot;sun''s energy&quot; are all classified as RE and are renewed indefinitely

by nature [].This means that they are sustainable, they can be replenished, and they have no harmful side

effects for the most part, except in the process of ...

Large-scale solar thermal systems are a cost-efficient technology to provide renewable heat. The rapid market

growth in the last decade has been concentrated on a small number of countries, with ...

The identified challenges include developing new materials, enhanced performance, accelerated system

installation and improved manufacturing processes, combining solar energy with other clean ...

Fig. 5. Effect of different irradiance on solar PV panel performance [33]. There may also be a difference in the
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dust type and, consequently, the amount of heat transfer when the dust is

PV/T technology development has progressed a lot in recent decades but a mature PV/T market hasn''t been

established yet. Fig. 1 shows a classification of common types of PV/T systems. Solar energy can be applied

for the temperature control of buildings, heat generation for industries, food refrigeration, heating of water,

irrigation systems, power ...

Then, the advantages of hydrothermal carbonization when applied to the derived hydrochar for use as an

intermediate feedstock via thermal utilization (e.g., combustion, pyrolysis, or gasification ...

The paper presents a review of solar thermal utilization to various commercial and industrial process

applications. The current trend around the world has shown that the growth of solar thermal energy for

Industrial use is slow compared to domestic applications due to higher temperature requirement and available

solar system''s low efficiency ...

A review of solar thermal technologies focusing on performance analysis of current designs, mathematical

simulation, and innovative designs with potential improvements was performed by Thirugnanasambandam et

al. [5]. ... Integrated design for direct and indirect solar thermal utilization in low temperature industrial

operations. Energy ...
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