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ABSTRACT 

Today in India use of non-conventional energy sources in on large scale but the sources are limited and costly 

and is effecting on Economy and environment of our country. So, it is necessary to move towards green 

technology. Renewable energy is energy generated from renewable sources, which are naturally replenished on 

a human timescale, such as sunlight, wind rain, tides, waves, and geothermal heat. At this time we need 

renewable energy instead of non-renewable energy. Because due to use of non-renewable sources emission of 

toxic gases as well as solid waste takes place, which is much more harmful to environment. So regarding all 

these points, it was observed that renewable energy sources are more eco-friendly than non-renewable energy 

sources. Renewable energy sources involve solar, wind, tidal and geothermal heat energy. The study on 

literature review of Solar Trough and Parabolic Concentrator is introduced in this paper. Solar trough has 

tendency to reflect all solar radiation at focus line and parabolic concentrator has tendency to reflect all solar 

radiation at focus point. These reflected sun radiations concentrate at one line in solar trough so we can also 

called is Line Focus Concentrator and if sun radiation concentrate at a point, then we can also called is Point 

Focus Concentrator. These concentrated sun radiation produces High Temperature at focus line/point, which is 

used for so many different application of solar energy.  This Focus line concentrator and Focus point 

Concentrator used for cooking, water heating, steam generation, electric power generation in domestic as well as 

industrial field. The Solar Parabolic Trough is the best way to use solar energy efficiently and effectively due to 

its ability to convert large amount available solar energy into effective and convenient form of heat energy 

which can be used for various different applications. 
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INTRODUCTION  

In today’s increasing demand for energy due to population explosion, comfortable lifestyle and many more 

reasons, we need more energy resources to fulfill them. Fossil fuels form a great percentage of energy being 

used today. But the major problem with fossil fuel is the pollution that occurs with use of it. Moreover, its 

resources are depleting and it is predicted that fossil fuel will be finished in coming 100 years. Hence it is very 

important to find more pollution free energy resources to meet the future demands of upcoming generations.  
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Figure 1. INDIA: Total primary energy use of 882 MTOE in 2017 

One of the promising resources is the solar energy which is freely available across the globe. The only challenge 

is to collect the solar energy effectively and convert it into useful forms. Solar energy is the energy which we 

got from sunlight. By using solar energy we can conserve our energy future. This energy is a completely free 

source of energy and it is found widely in environment. The earth gets 170 petawatts of incoming solar radiation 

in the upper atmosphere. About 30% is reflected back to space and the rest is absorbed by oceans, clouds and 

land masses. A lot of research is being done in this field to harness this energy. More and more research will 

enable us to understand more effective ways in using it.  

 

Figure 2. Installed grid interactive renewable power capacity in India as of 30 September 2020 

An important result of solar insulation is water cycle. Oceans and sea absorbs solar radiation and water cycle 

continues. Green plants made fossil fuels by using the chemical energy which we got from solar energy. Many 

hot water systems are powered by solar. Solar energy can also be used for making saline and potable water. One 

of the oldest uses of solar system is creating salt from sea water. Solar power is the most exciting use of solar 

energy. We can generate electricity by using the application of solar energy. There are two methods for 

generation of electricity which are as follows: 

Photo-Voltaic (Direct) 

Solar Cell is a device which converts the solar energy directly into electric energy by using the Physical and 

Chemical marvel which is known as Photovoltaic Effect. Solar cell or photoelectric cell whose characteristics 

like current, voltage and resistance is varying when it exposed to the sun light. To form a modules each 

individual photoelectric cell devices can be combined, otherwise it is known as Solar Panel. The common single 

junction silicon solar cell can produce a maximum open-circuit voltage of approximately 0.5 to 0.6 volts [3]. 

INDIA: Total primary energy use of 882 
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First generation solar cells are made from silicon material, Second generation solar cells which is also known as 

thin-film solar cells are made from amorphous silicon or non-silicon materials like cadmium telluride, and Third 

generation solar cells are being made from different new materials such as solar inks, solar dyes, and conductive 

plastics. 

Concentrated Solar Power (Indirect) 

The first design Parabolic Solar Concentrator (PSC) was done by Winston in 1974. Solar parabolic concentrator 

through collectors are the key element in the current commercial applications such as concentrating solar 

thermal power plants, heat pump, hot water production, refrigeration system, industrial air and water heat 

process.  Although other concentrators promise higher concentration factors and higher system efficiencies, the 

parabolic through will continue paving the way for concentrating solar In this solar concentrator device more 

than one applications are run at a time, like water heating, cooking and generating electricity. 

DESIGN AND PERFORMANCE ANALYSIS OF PARABOLIC CONCENTRATOR SOLAR 

TROUGH/DISH 

Solar trough concentrator and Solar dish concentrator consists of an absorber (working fluid application), a 

transparent cover and a parabolic reflector plate or Sheet. The absorber is fixed permanently at the focus point of 

the concentrator. The transparent cover is used to protect the absorber from the heat losses and hence a vacuum 

pressure is maintained. The parabolic concentrator is placed on a rigid structure and the solar tracking 

mechanism is placed on the rigid structure to track the solar radiation by the parabolic concentrator. Fig. 3 

shows the schematic diagram of SPTC. Mayur G. Tayade et.al. Conducted the experiment and investigated a 

new design parabolic solar though for hot water generation in winter period over one full day performance. 

Maximum value of all parameters observed around afternoon time, because incident solar beam radiation is 

highest value at afternoon time [4]. Garcia-Cortes et al. study focused on the reflecting plate with rigid link of 

parabolic Solar collector and concluded that the self-weight is the main factor for the deformation of parabolic 

solar concentrator through or Dish [5].  

 

Figure 3. schematic diagram of Solar Parabolic Through Collector (SPTC). 

Several research scholar and students have studied the design analysis, performance issues of point focus 

concentrator and line focus Concentrator. M-C. El Jai developed a mathematical model consists two first order 

partial differential equation which depends on time and one dimension space variables. Author gives modified 

model of heat collector element within an Integrated Combined Cycle Thermo-Solar Power Plant [6]. Eckhard 

and Michael had developed an experimental prototype model and studied the performance testing on self-weight 

issue [7]. Edenburn has done a performance analysis on cylindrical parabolic collector by comparing theoretical 
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model evaluation with the experimental model result [8]. Rojas et al. study focused on a capillary system on the 

absorber tube for direct steam generation which can be used for so many solar energy applications [9]. Zheng et 

al. have done investigation on the impact of indirect boundary conditions and operation of the solar collector 

receiver reactor [10]. 

THERMAL AND PHYSICAL EFFICIENCY OF PARABOLIC CONCENTRATOR SOLAR TROUGH/DISH 

Naeeni and Yaghoubi have done an experiment by changing the orientation of the collector and performed wind 

flow analysis on Parabolic through Collector by varying wind velocities of 2.5, 5, 10 and 15m/s and then 

concluded that the resultant force acting on the collector structure was found to be normal and the pressure 

fields acting around the collector are found 15–20 times lesser than the collector aperture area [11]. Vasquez 

Padilla et al. have done analysis on a one dimensional heat transfer model of parabolic trough solar receiver and 

concluded that the reduction of 41.8% of convective heat loss result in an improvement of performances [12]. 

Kalogirou has resolved the issue on coupling of solar thermal power with the coal-based thermal power plant 

and saved around 24% of coal consumption [13]. Swapnil Saste et.al. Use of flat plate receiver with copper 

tubing yields overall efficiency of about 25% without use of glass cover to the receiver. Maximum efficiency 

obtained is almost equal to 27%. The effect of increase in mass flow rate of water on the performance 

parameters such as efficiency and outlet temperature is discussed. As mass flow rate increases, efficiency first 

increases, reaches maximum value and then starts to decrease while water temperature quite increase at the start 

and then goes on decreasing continuously [14].  

M-C. El Jai gives an original modified model of the heat collector element within an Integrated Combined Cycle 

Thermo-Solar Power Plant. The model established consists in two first order partial differential equations 

depending on time and one dimension space variable, and may be reduced to one partial differential equation. 

The different simulation results show that both the fluid temperature Tf and the metal tube temperature Tm 

evolve until reaching a certain equilibrium value. The obtained results are consistent with the plant values. The 

proposed model can be improved by considering an identification of some of the coefficients. This identification 

depends on the considered solar plant and will be explored in a future work [15]. The main part in the 

improvement in thermal efficiency of the parabolic solar through/dish collector is solar tracking system. The 

solar tracking device is used to keep the SPTC/SPDC towards the incident radiation of sun automatically for 

receiving solar radiation through all day.  Michael and Eckhard have designed and developed two high 

performances SPTC which is named as Euro trough 100 and Euro trough 150. The optical concentration ratio of 

these two devices is 82:1 and operating temperature is over 500 °C.  

They also made a wind channel and performed a Finite Element Analysis (FEA) test for analyzing the 

geometrical and physical structure of the SPTC and concluded that the annual thermal efficiency increases by 

20% [16]. Bakos study mainly focus on automatic solar tacking and designed a two axis sun tracking system by 

using electrical devices for PTC, and has concluded that the improvement in thermal efficiency and PTC with 

mobile surface has 46.46% which is more efficient than the stable surface [17]. Valan Arasu and Sornakumar 

have designed a low cost, durable PTC by using fiber reinforced plastic, which resulted in an improvement of 

thermal efficiency [18]. Jeter has conduct performance analysis test for parameters such as optical efficiency, 

concentrated flux density and concentration ratio for absorber. The optical efficiency purification mainly based 

on reflection, transmission and absorption properties of collector [19]. Optimization study had done on 

improvement of heat transfer rate of observer tube with different geometrical parameters like diameter, length 

and thermal parameter like heat transfer fluid flux and intensity of incident radiation [20].  

APPLICATION OF PARABOLIC CONCENTRATOR SOLAR TROUGH/DISH 

Liang et al. reviewed a conductive receiver needing to collect solar energy by a PTC. Based on the obtained 

results, the PTC performance would increase if the glass was covered [21]. A new DSG collector designed and 

developed by the German company, Solarlite, up to 400 0C temperatures for steam. The devices are made from 

lightweight glass-fiber reinforced plastic and high-reflectance aluminum (88%). Each device has one 1.0 m long 

and an aperture width of 2.33 m [22]. Lifang Li and Steven Dubowsky performed a new design approached on 

optimized flexible petals [23].  
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CONCLUSION 

Parabolic Solar Concentrator Dish has the higher efficiency than the Parabolic Solar Concentrator Through for 

same reflecting material as well as absorber material. Mirror has the great tendency to reflect maximum solar 

radiation towards the observer which affects the increase in thermal efficiency of the PSCD/T. In PSCD energy 

rates and efficiencies is larger than exergy rate and efficiencies. Two axis Sun Tracking System impart a big 

impact on improvement in the thermal efficiency of PSCD/T. New design and approach allow to use PSCD/T 

widely in the Thermal Power Plant, Chemical Industries, Sea Water Distillation, Steam Power Plant and mainly 

for Domestic Use etc.   
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