
Progress in Solar Thermal Power
Generation

Why is solar thermal power generation important?

Solar thermal power generation technology has great significance to alleviate global energy shortage and

improve the environment. Solar energy must be stored to provide a continuous supply because of the

intermittent and instability nature of solar energy.

 

What is solar thermal power generation?

Harnessing solar energy for electric power generation is one of the growing technologies which provide a

sustainable solution to the severe environmental issues such as climate change, global warming, and pollution.

This chapter deals with the solar thermal power generation based on the line and point focussing solar

concentrators.

 

Can solar thermal power plants be integrated with conventional power plants?

Solar thermal power plants have enormous potentialto be integrated with the existing conventional power

plants. The integration of CSP systems with conventional power plants increases the efficiency,reduces the

overall cost,and increases the dispatchability and reliability of the solar power generation system.

 

Which thermodynamic cycle is used for solar thermal power generation?

Rankine,Brayton,and Stirling cycleare commonly used thermodynamic cycles for solar thermal power

generation. The integration of thermal energy storage and hybridization of solar thermal energy systems with

conventional power generation systems improves the performance and dispatchability of the solar thermal

systems.

 

How to compare the different solar thermal power generation systems?

To compare the different solar thermal power generation systems,some key characteristics/parameters are

important to analyze the performance of the power generation system. Some of those parameters are discussed

as follows: Apertureis the plane of entrance for the solar radiation incident on the concentrator.

 

How can solar thermal components reduce the cost of electricity generation?

Advancements in the designof the solar thermal components improve the performance and consequently

reduce the cost of electricity generation. This chapter discusses all the available CSP technologies and

highlights the various design and operational parameters on which the overall efficiency of the solar power

plants depends.

In this sense, the report presented by the European Solar Thermal Electricity Association (Agency, 2015)

stated that solar thermal power systems could supply as much as 6 % of global electricity demand in 2030, and

this figure could easily reach 12 % in 2050 (Khandelwal et al., 2022, Neelam et al., 2021).
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The regulation capacity of concentrating solar power (CSP)plants can rival that of conventional thermal units.

CSP plants can participate in peak load and frequency regulations timely and deeply, which improves the

flexibility of the power system. Thus,CSP is a promising renewable energy generation technology. Based on

Solar thermal power generation requires high temperature, which needs the concentration of solar radiation.

To compare the different solar thermal power generation ...

This paper summarized the research progress of heliostats heat sinks, supercritical CO, 2 Braden cycle tower

photothermal power generation systems and tower solar-assisted coal-fired power generation systems and

analyze, d the economics of tower solar thermal power generation tech-nology. The tower, trough, linear

Fresnel, and dish-type, four ...

Progress in technology advancements for next generation concentrated solar power using solid particle

receivers. ... lower the cost of solar thermal power to AUD $ 0.12/kWh by . 2020 [15].

Wind power generation is the most widely used way to use wind energy in modern times. Wind power

generation systems have shorter set-up time and can work continuously if the wind speed is enough [[31],

[32], [33]]. Fig. 5 is the typical framework of a wind power generation system. For a wind power generation

system, the wind turbine is a ...

Thermochemical storage (TCS) is very attractive for high-temperature heat storage in the solar power

generation because of its high energy density and negligible heat loss.

This work introduces recent progress in the applications of solar thermal energy in various applications,

including PV/T or "photovoltaic/thermal" systems, zero-energy buildings, greenhouse solar ...

Photovoltaics (PV) and wind are the most renewable energy technologies utilized to convert both solar energy

and wind into electricity for several applications such as residential [8, 9], greenhouse buildings [10],

agriculture [11], and water desalination [12].However, these energy sources are variable, which leads to huge

intermittence and fluctuation in power ...

Montes M.J., Abanades A., Martinez-Val J.M. Performance of a direct steam generation solar thermal power

plant for electricity production as a function of the solar multiple. Solar Energy, 2009, 83: 679-689. ...

Kalogirou S.A., Solar thermal collectors and applications. Progress in Energy and Combustion Science, 2004,

30: 231-295.

Research progress of solar thermochemical energy storage. Juan Wu. Corresponding Author. School of

Chemistry and Chemical Engineering, South China University of Technology, Guang Zhou, 510640

Guangdong, China ... Solar thermal power generation technology has great significance to alleviate global

energy shortage and improve the ...
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Being the second most populated country in the world with rapidly developing economy, the excessive use of

conventional sources of power like coal, oil and gas follows. Dominance of these sources for energy is a

national concern since it leads to detrimental issues related to carbon emissions, import burden of fuels, health

impact due to pollutant emissions ...

Renewables, majorly solar PV and wind power are accounted for around 10 % of the global power production

in 2020. In this context, concentrated solar power (CSP) ...

Dive into the research topics of ''Progress in research and technological advancements of commercial

concentrated solar thermal power plants''. Together they form a unique fingerprint. ...

Thermal Science and Engineering Progress. Volume 45, 1 October 2023, 102064. Recent progress of

thermoelectric applications for cooling/heating, power generation, heat flux sensor and potential prospect of

their integrated applications. Author links open overlay panel Liuyijie Huang, Yihua Zheng, ... Power

generation in solar energy.

Progress in concentrated solar power technology with parabolic trough collector system: A comprehensive

review ... The PTC with tube receiver is one of the mature solar technologies for thermal power generation.

During application, the parabolic trough collectors concentrate the incoming sunrays on the bottom periphery

of the tube receiver ...

Solar thermal power generation technology has great significance to alleviate global energy shortage and

improve the environment. Solar energy must be stored to provide a continuous supply because of the

intermittent and instability nature of solar energy. Thermochemical storage (TCS) is very attractive for

high-temperature heat storage in the solar ...

A model for a typical parabolic trough solar thermal power generation system with Organic Rankine Cycle

(PT-SEGS-ORC) was built within the transient energy simulation package TRNSYS, which is ...

In 2016, 1.35 GW of the first 20 solar thermal demonstration projects in China were approved by the National

Energy Administration, including seven trough solar thermal power generation projects (34.4%) and four

linear Fresnel solar ...

generation systems and analyze, d the economics of tower solar thermal power generation tech-nology. The

tower, trough, linear Fresnel, and dish-type, four solar thermal power stations were ...

The possibility of storing solar thermal energy to decouple electricity production from the availability of the

solar resource is a key factor in development of concentrating solar power (CSP ...
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This paper, therefore, reviews the progress made in solar power generation research and development since its

inception. Attempts are also made to highlight the current and future issues involved in the generation of

quality and reliable solar power technology for future applications. ... The total efficiency of the system in

solar-thermal ...

Thermochemical storage (TCS) is very attractive for high-temperature heat storage in the solar power

generation because of its high energy density and negligible heat ...

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 ...

Concentrated Solar Power (CSP) plants with thermal energy storage (TES) system are emerging as one kind of

the most promising power plants in the future renewable energy system, since they can ...
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