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Abstract: Throughout comparing to limited in time fossil fuels 

such as coal, petroleum, and natural gas, solar energy is observed 

to be extremely appealing as a renewable energy source in the 

twenty-first century due to its unending supply and nonpolluting 

nature. Concentrating Solar Power is a type of renewable energy 

that uses the sun's energy to generate electricity and heat. CSP 

plants can be used for desalination and solar fuel production. 

Work more productively make up the majority of the 

applications. Solar Thermal Power Plants (STPPs) are large-

scale renewable energy infrastructures that use heat generated by 

contracted solar beams. The main goal of this paper is to provide 

a comprehensive literature review on central solar receivers, as 

well as to investigate terms like solar thermal energy and 

concentrated solar plants. 

Keywords: Solar energy, solar thermal energy, concentrating solar 

power,  Linear Fresnel Reflector and Parabolic Trough. 

I. INTRODUCTION 

Thermal energy from the sun can be defined as a 

unilluminated surface soaks up solar energy and warms when 

exposed to sunlight. A solar thermal collector that operates on 

this concept does have a surface where sunlight direct falls that 

transmit some of the energy to a working medium like water 

or air. Single or dual layers of transparent covers are typically 

positioned over the absorbing surface and insulation is placed 

while behind absorber to avoid heat shortfalls to the 

environment and boost productivity. A flat plate collector is a 

straightforward solar thermal collector that can raise the 

temperature of around 100°C. 

Concentrating collectors, including a parabolic trough, 

parabolic dish, or a centralized receiver tower, are being 

utilized to obtain higher heat waves. Concentrating collectors 

can attain temperature extremes to 1000°C or even greater. 

Space heating, air conditioners, high temperature water, 

process industries heat, drying based process, distillation as 

well as desalination, and electricity generation are just some of 

the implementations for solar thermal energy. 

Solar thermal energy (STE) is a method of using solar energy 

to generate heat (heat). Low-, moderate, and elevated-

temperature collectors are the three types of solar thermal 

collectors. Flat-plate reduced-temperature collectors are 

commonly employed to heat public pools. Moderate 

temperature collectors, like flat-plate collectors, are 

employed to heat water or air for both residential purposes and 

traditions. High-temperature collectors, which use mirrors to 

reflect to stay focused sunlight, are commonly used to generate 

electricity. 

II. CONCENTRATING SOLAR POWER  

Reflectors are used in Concentrating Solar Power (CSP) 

techniques to concentrate (focus) the sun's luminous energy 

and transform it into heat, which is then used to spin a turbine 

that initiates electricity. CSP technique makes use of 

concentrated sunlight. CSP Installations initiate electricity by 

concentrating (focusing) the sun's energy and converting it to 

elevated-temperature heat utilizing reflectors. The heat is then 

transferred to a traditional generator. The plants are divided 

into two sections: one which gathers solar energy and 

transforms it to warm, and another that transform heat energy 

into electrical energy. 

 CSP is a innovation that complements Photovoltaic technique. 

It adds intense temperature to a traditional power cycle using 

focusing collectors. Thermal energy storage 

(TES) technologies that are both effective and inexpensive can 

be incorporated into CSP systems, permitting electricity to be 

produced that according requirement profiles. CSP processes 

can also eliminate the need for "darkness plant capacity" to 

protect initiation capacity during periods of low sunlight or 

wind waves, as well as offer grid based services and, if 

preferred, dark beginning functionality. 

As a result, it encourages the use of variable renewable energy 

sources such as wind and solar power, while avoiding the use 

of costly electrical energy storage advanced technologies in 

grid systems. CSP technique was not widely commercialised 

until 2007, primarily in Spain and the US. Presently, nearly 6 

GW of ability is operational, with some other 1.5 GW under 
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structural applications. Marketplaces in the Mid East and 

North Africa, as well as South Africa, India, and China, have 

only awhile back begun to emerge. 

 

Figure 1 (A) Linear Fresnel Reflector and (B) Parabolic 

Trough 

Because light is focused on a sequential recipient in the two 

categories shown in Figure 1, the above two different types are 

referred to as line-focus systems, with a highest two 

dimensional concentration proportion of 210. For isolation, the 

recipient is usually a steel based tube within an evacuated glass 

compartment. Although thermal oil as the working fluid, usual 

initiated temperatures range from 400°C to 600°C, with power 

conversion efficiency ranging from 8% to 18%. 

 

Figure 2 (C) Central Reciever (D) Parabolic Dish 

Figure 2 shows how light is focused to a juncture recipient 

with a highest three dimensional concentration proportion of 

46,000, with traditional receiver temperatures of 800°C 

(parabolic dish) and 600°C–1200°C (central receiver), and 

operating medium of molten salts or heat oils. Efficiency 

improvements vary from 20% to 40%, but higher efficiency 

comes at the cost of more precise Sun monitoring. CSP is 

described as power initiated in CSP systems that utilize 

sunlight concentrators to transmit solar energy into heat, and 

perhaps a heat engine relying on the Rankine, Brayton, as well 

as Stirling rotations to transforming the heat into power. 

 

Figure 3 Concept of CSP technologies [J P Bijarniya 

2016] 

The receiver's highest absorption of incoming radiation is 

recommended for heating the HTF, which could then boost the 

temperature of the operating fluid implanted into the turbines, 

leading to increased productive output. CSP techniques are 

divided into two groups depending on the concentration 

geometrical: point focus concentrators and line focus 

concentrators. The concentration configuration of a 

Concentration Solar Power system is determined by the 

geometrical and organizational of the reflectors such 

as mirrors. Owing to the increase concentration ratio (3000), 

point focus depending techniques attain greater temperatures 

(700–1000 °C) at the recipient, so although line focus 

techniques attain less temperatures (700–1000 °C) due to heat 

damages in HTF transportation. 

The centralized receiver framework, known as a heliostat, at 

the uppermost layer of a tower is used to concentrate on light 

from the sun to a recipient in a sun-tracking reflector 

framework. The recipient is employed to initiate steam in a 

heat transfer fluid thermal to almost 600 degrees Celsius, and 

then utilized to initiated electricity in a traditional turbine. 
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Figure 4 Concentrated Solar Power 

 

III. LITERATURE REVIEW 

D. Heringa et al., 2021 [1] In terms of optimizing inherent 

thermo-mechanical and destroy modelling, the writers 

believe there is scope for further enhancement over this 

methodology. Furthermore, a bottom-up approach, while 

trying to imply more strictly enforced model and handling 

performance standards, commitments substantially 

increased commercial feasibility, owing to low safety 

margins in procedure and condition-based available 

strategies. Important strategies and presumptions of 

thermal - mechanical and destroy modelling methods in 

existing literature are described and evaluated in terms of 

its potential for the methodology outlined to also be 

proved at a pilot scale testing site in this article. As a 

consequence, it is indicated that using elongated analysis 

tools from the literary works, modelling can be 

significantly improved. In addition, depending on the 

model performance and computational budget friendly, a 

few methodology models may be used instead of more 

comprehensive thermomechanical modelling for things 

like actual transceiver geometrical and neighbourhood 

boundary conditions. 

Avila-Marina et al. (2019) [2] This article gives an 

overview of the main simulation techniques used to assess 

VA achievement in solar towers. The primary methods 

and techniques are described and analyzed, including 

depth information simulated world and the culturally 

homogenous comparable technique. Alternative model 

schemes, such as Computational Fluid Dynamics (CFD) 

and one-dimensional (1D) modeling techniques, are also 

discussed in detail, as well as the significance of the fluid-

porous phase equilibrium position (local thermal 

equilibrium and non-equilibrium). The main mechanism 

for calculating radiative heat transfer within the highly 

permeable step are then characterized. 

Pradip Dutta et al.  (2017) [3] This report investigates 

current high-temperature solar receiver innovations used 

in power dish and new power generation systems. It is also 

mentioned how much research & design work is needed 

for increased storage materials and technologies. The 

super - critical carbon dioxide (s-CO2) Brayton cycle has 

recently been suggested as a promising candidate for 

significantly improved thermal performance at increasing 

operating temperatures and pressures. It also discusses 

recent developments and difficulties in the design of 

renewable transmitter and receiver and heat storage 

systems for such implementations. 

 Omar Behar et al. [4], Omar Behar et al., Omar Behar et 

al., The heliostat field, the solar receiver, and the power 

conversion system are all major components of central 

receiver solar thermal power plants, and this paper 

reviews the most important studies on them. Following a 

brief overview of Concentrating Solar Power (CSP) 

technology, the current state and implementations of 

CRSs are discussed. The next step was to conduct a 

thorough literature review of existing designs, which 

included optical, thermal, and thermodynamic analysis, as 

well as component evaluation techniques. Following that, 

experimental investigations are conducted to establish 

design concepts. The final section discusses recent 

advancements in key components such as heliostats, 

receivers, and hybrid solar gas turbines, which have 

boosted many R&D activities involving international 

collaboration over the last 30 years. 

Daishi Takahashi et al. [5]  It is crucial to gain engine anti-

knock performance in attempt to optimise thermal 

efficiency. To enhance engine anti-knocking quality, 

techniques for adjusting engine condensation have been 

established. Extreme coolant advancement, on the other 

hand, causes an rise in refrigerating heat loss. As a result, 

the influence of temperature on whacking and 

refrigeration heat transfer on every engine block, 

including the engine head-cylinder, cylinder-liner, and 

piston, must be clarified. The effects of each part of the 

engine on engine knocking and cooling heat loss are 

predicted using computer-aided engineering in this paper. 

During the intake valve, the quantity of heat received by 

the mixture of air from of the engine cylinder head, 

cylinder liner, and piston is calculated. The findings 

suggest that the cylinder-liner, particularly on the exhaust 

side, contributes the most thermal energy to the air-fuel 

mixture. It was discovered that the cylinder liner has the 

greatest impact on the temperature rise of the air-fuel 

mixture. Furthermore, throughout the expansion stroke, 

the amount of heat energy discharged from the 

combustion gas to the engine cylinder head, cylinder liner, 

and piston was calculated. The cylinder-liner receives the 

least amount of heat energy from the combustion gas, as 

shown by the results. 
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IV. APPLICATION OF CENTRAL SOLAR RECEIVER 

Among the most viable alternatives for replacing fossil fuel - 

based power plants is to employ a central receiver system 

(CRS) for electricity generation. Since the eighties, 

technological improvements on its fundamental sub - systems 

have exploded. The heliostat field, solar recipient, and power 

conversion framework are the 3 primary sub-systems of 

centralized receiver solar thermal power plants that have been 

evaluated research studies and investigations. 

In recent times, CSP technique have indeed been investigated 

as a potential alternative for the energy generation industry; 

even so, these systems face additional difficulties in terms of 

thermal productivity and effectiveness. Photovoltaic 

system and concentrated solar power (CSP) have been the 

most advanced techniques in the sector of solar energy 

initiation; the very first offers decentralized power initiation, 

while the second offers energy plants with energy storage 

systems; these are the most appropriate supplies for large-scale 

energy production. 

CSP has the benefit of providing dispatchable renewable 

electric power with a trying to balance unreliable of renewable 

energy power, such as wind power and solar photovoltaic 

supplies, that are variable and necessitate a backup storage 

framework. Whenever sun hours are accessible, CSP has the 

alternative of integrating a thermal storage and an energy 

storage device, that can be utilized after initiation time perhaps 

at night. 

The initial stage of a CSP system consists of converting solar 

radiation into concentrated radiant energy heat, which is then 

transmitted to a focal point through rays focused on the 

framework surface. The second stage connects the central 

recipient's absorption coefficient from radiant energy to 

thermal conversion. Eventually, thermal energy is 

transferred into K.E. (kinetic energy), which is then converted 

to electricity using a power source. 

Systems with centralized recipients 

Central receiver systems (also known as solar towers or power 

towers) are made up of a huge number of two-axis traceability 

reflectors (heliostats) with a contact area of 20e200 m2 apiece, 

as well as a heat exchanging device (receiver) at the upper edge 

of a central building. In power stations with a capacity of 10 

MWel, the maximum distance between the furthermost 

heliostats and the receiver easily exceeds 1 kilometre. To 

reduce thermal losses, the recipient, which is usually a shell 

and tube heat exchanging device, can be placed inside a cavity. 

Air has poor heat transfer properties, making it hard to 

utilize in tube bundles. 

 

Figure 5 130 MWel Central receiver power plant close to Las Vegas 

in the US. Brightsource Energy 

Since they can obtain greater temperature changes, allowing 

for more effective steam cycles or eventually greater exergy 

cycles employing gas turbines at temperature levels above 

1000C to even further boost efficiency and throughput, central 

receiver systems are thought to get a great potential for mid-

term reducing costs of electricity especially in comparison to 

parabolic trough technology. Nevertheless, especially in 

comparison to parabolic trough innovation, solar tower 

technology took longer to develop, and by 2018, tower 

technology accounted for much less than 20% of all 

commercial CSP plants. Despite this, a wide range of solar 

tower notions have been evidenced. Except for the heliostat 

field, the biggest distinction between these notions is the type 

of heat transfer medium, which dictates the design and choice 

of all the other elements. 

The scientific proof of global warming owing to 

CO2 emissions, the threat compared to nuclear energy, as well 

as the restricted access to resources, all demand that the energy 

supply be converted into a sustainable energy future. Because 

solar energy's global radiation possibilities is nearly infinite, it 

could be one of the most powerful contributors to solving this 

problem. Only 1% of the Sahara desert could be used for CSP 

systems, which would be enough to meet today's global energy 

needs. Because of the low cost electricity and dispatchability 

of the technology, CSP appears to have a significant impact in 

Sunbelt countries after 2030. 

V. CONCLUSION 

Solar energy, in way of comparison to the finite fossil fuels 

coal, petroleum, and natural gas, is expected to be highly 

appealing as a renewable energy source in the twenty-first 

century due to its unending supply and nonpolluting nature. 

Concentrating Solar Power (CSP) is a type of renewable 

energy (RE) that generates electricity and heat by harnessing 

the sun's energy. Desalination and Solar Fuels applications can 

both benefit from CSP plants. The majority of the applications 

are large-scale. Solar Thermal Power Plants (STPPs) are large-

scale renewable energy infrastructures that use heat generated 

by contracted solar beams (Concentrated Solar Power, or 
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CSP). Thus this paper provided comprehensive literature 

surveys on central solar receiver and also to study about the 

terms like solar thermal energy and concentrated solar plants. 

. 
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