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Abstract: Particularly in non-energy sources, the use of renewable radiation in industrial and commercial 

companies today seems to be minimal. Thus far, solar uses for process industries were limited as well as largely 

investigational. It is clear from a comparison of country's use of electricity in different industries that perhaps 

the single industry consumes the most electricity. Very few of this energy usage is connected to power, while 

the other 2 different are associated to thermal. During manufacturing, procedures, and heating production 

facilities, commercial and residential businesses rely on heat below 250°C. A quasi absorber may readily attain 

a temperature of 80°C, thus the minimum temperature is not surprising. Temperatures ranging from 100°C to 

250°C may be achieved by using shorter parabola trough having equilibrium concentration somewhere between 

10 to 20 parabolic collectors for process industries heaters are discussed in the report, and including case 

examples. 

 

Introduction 
This is due to the decrease in quasi energies used in different uses like air heating and filtration as well as 

freezing in local and global enterprises as well as power generation in several nations in latest days. However, a 

great deal of work has been done to maximize the amount of energy that can be extracted from renewable 

sources. As just a substitute for fossil fuels [1, 2], sustainable forms of energy and wind were CO2-free. By 

2050, the world demand of alternative energy sources might approach 319 gigawatts [3]. In terms of thermal 

power production, and commercial generating uses, energy production is by far the most beneficial form of 

energy that has been easily available on earth. Some emerging nations, such as India, Egypt, Morocco, and 

Mexico, which have a high amount of solar radiation, are turning to concentrating solar power to generate 

energy.. For the feasibility examination of parabolic solar trough generating plants, an environmental testing 

was performed in 56 locations [4]. There is a lot of opportunity for thermal systems in the manufacturing 

industries, as low to moderate temperature heat accounts for about half the total industrial process heat usage 

today. Solar thermal technologies could also be used to replace electrical cooling systems in applications in the 

food and cigarettes. 

A solar thermal system can provide the majority of industrial process heat requirements. For solar 

thermal energy in the temperature range of 80 to 240°C, TABLE 1 [5-10] lists various potential uses. The 

necessary temperature for all operations would be less than 260 degrees Celsius. Solar energy is used to provide 

the energy necessary for all industrial operations. It is possible for the solar PTC to absorb temperatures of up to 

400 °C. A number of emerging economies [11-13] are turning to solar energy for industrial operations. As much 

as 250-400 kg of carbon dioxide per year should be reduced by every sq meter of collecting area [14]. Thermal 

energy is transferred to working fluid by the solar panels. Depending on the kind of fluid, it might be air, water, 

oil, or any other solvent mixture. There are a variety of ways to use thermal energy in the working medium of a 

solar panel [15, 16]. 

In contrast toward the focusing collectors, the evacuated solar receiver is able to capture radiance. The 

evacuated tube collector, on the other hand, has a considerably higher thermal depreciation, hence the excess 

heat gathering is lost. While plain detectors throughout most locations can absorb scattered energy, they cannot 

adjust for the trough' capacity to detect. The thermodynamic performance of flat plate catchers is less than that 

of parabolic trough collectors. Traditional solar collections of acceptable efficiency (FPC, CPC, or linear Fresnel 

collectors) might be used at temperatures under 100°C when energy is needed to be produced. A wide collection 

area, however, is required when a considerable volume of heated water is required. Since PTCs provide thermal 

energy at greater temperatures than just the appropriate storage, larger requirements can be fulfilled via 
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combining heated solar water with yet another cooler [17]. Because PTC receivers have relatively low thermal 

losses, they are more efficient at higher working temperatures. They also have a fairly small collection and 

processing surface for the same amount of power, and there is no danger of destructive disinflation temperatures 

because a control method has sent the concentrator into the off situation and reduces the stagnation 

temperatures. 

Attributed to the reason that most firms nowadays are positioned in industrial regions where farmland is 

limited and costly, putting a solar fields on rooftops ought to be feasible. Since thermal power is needed for a 

variety of applications, PTCs should really be adaptable. Compared with power generating PTCs, commercial 

PTCs are smaller, needless selectivity covering on receiver tube owing to the lower operating temperature, and 

utilize first surface reflectors rather than metallic glassy mirror [11]. 

 

Parabolic trough collector's history 
First to develop a techquin, Archimedes (214–212 BC) used convex reflectors to redirect the sun’s rays 

to destroy Syracuse's ships that were assaulting it. Combustion are stated later on by Anthemius of Tralles as 

Archimedes' weapon [18]. While solar concentrator innovation still in its infancy, it rarely been studied for so 

many years. Oil embargo with rising environmental consequences forced several nations with in 1970s to 

discover an additional diesel for both the globe, and this resulted in the creation of solar arrays. To drive a steam 

power using air as the heated water, an engineer called John Ericsson (1870) invented PTC [10]. It wasn't until 

the 1980s that this innovation was commercialized, and a quantity of American companies, including Acrux 

Solar Corp. (models 3011 and 3001), Excel Corp. (models IV, 360, & T-700), Solar Kinetics Corporation, 

Honeywell Inc. and Jacobs Del. Corporation, manufactured and marketed PTCs[19]. On the basis of 

temperature requirements, parabolic trough collector’s applications were classified.A steam generator may 

directly or indirectly employ a temperature range of 300 to 400
o
C, while a middle average temp of 100 to 250oC 

has a variety of applications in process industries heating, space warming and heated pool heating, among others 

[18]. 

S.A Kalogeria, a Cypriot, explored the use of PTCs to generate process industries heat. A 300 m
2
 

maximum capacity, a 54 kg/m
2
h collector’s fluid velocity, and a 25 m

2
 storage tank are the ideal values. That 

system encompasses 50 percent of the system's yearly load and saves around £6,200 over the course of its 

lifetime. Saved money by using PTC instead of paying for petrol is represented by this quantity. Overall energy 

output is 896 GJ/year and 208 tons of Emissions of co2 are avoided.The larger the capacity, the larger the 

maximum capacity necessary, as well as the better that the very first fuel economy and the higher the entire 

savings of the system. As a result, it is beneficial to use solar process industries heating in sectors with high 

power consumption [20].According to Pablo D. Tagle and co-workers, PTCs were used to the development of 

chickens and shrimp in Morelia (Michoacán state) and San Miguel Zapotitlan (Sinaloa state), respectively. The 

chicken food industry's vapor demands were calculated at 12150 l/day. They employ a shared boiler that runs on 

LPG to satisfy this need. For about six hours of sun, it was estimated that the average solar radiation would be 

920W/m2. To achieve maximum thermal output of 140 kW with a net energy efficiency of 58% the system must 

be operating at 85oC.There is a demand for 11000 liters of hot water each day in the crab food products. It is 

also possible to utilize fuel oil as a fuel for the boiler. To mimic a solar irradiance of 1000W/m2 over a period of 

about 6 hours was used in this case, as well. With a peak power of 103 kW and a gross heating value of 57%, 

the technology can heat the water up to 90oC [21].Solar refrigerated and air-conditioning applications of PTCs 

have been studied by F. J. Cabrera and coworkers at Stanford University. On the basis of the SACE approach, 

the effectiveness of PTC in air conditioning applications has already been evaluated to that of other solar 

thermal collectors. Although the PTC has a larger proportion, the ETC and CPC have lower intermediate ratios, 

and the FTC has the smallest. In the case of a simple passive cooling, the collector area is between 0 and 3 

square meters per kilowatt, whereas for the double coolants it has to be between 0 and 2 square meters per 

kilowatt.There is no significant difference between the PTC or other collecting when they are coupled to 

absorption chillers with standard or the double effects [22]. 

To create conventional thermal steam for a food production applications, Ricardo Silva et al. used a 

parabolic solar plant with a trough to spontaneously ignite. As a result of thermal preparation and pickling, the 

food processing sector in Southern Spain uses 148MWh of saturated steam at 7 bar each year. Nearly 64 percent 

of this power is used by manufacturing applications, while the balance 36 percent is lost as heat.An 

industrialized vapor generating and Thermion 55 are utilized as heat transfer fluids (HTF). A 34.9 percent total 

solar portion is acquired on mean, as well as a 30.4 percent yearly partial adjustment is attained. Given the lower 

intake temperature, heat exchangers improve thermal performance of the solar system and enhance the power 

storage capacity, therefore minimizing its specified inefficiencies [23]."Hotels" and "House" applications were 

investigated by S. A. Kalogirou. A 4m2 collecting area with PTC implemented for household use yields 379 

Cyprus pounds and has an expected return of 7.3 years [24-25]. 
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Food Processing Division of MPS Packaged Foods Private Limited in Dighisole village, Jhargram 

constituency of West Midnapore district, West Bengal, India, was studied by P. Nandi and colleagues. 

Rosogollas must be cooked at a temperature of 101°C, and once canned, they have a shelf life of six months. Per 

250 cans of corollas, the overall fuel usage is around 60 liter. In India, the cost of developing a PTC system is 

around 20000 rupees.At the industry's plant, 60 liters of petroleum diesel equates to 162 kg of CO2 emissions 

each day that were being decreased by the PTC technology. According to a study, the device's accounting rate of 

return is 4.5 month [26]. 

For sanitize surgical devices in distant areas, B. Sadhana et al. used a circular parabola collector. The 

temperature was increased to 100°C in order to reach specific heat and create vapor for such a purpose. 

Sterilizing technology with superheated steam at a temperature of approximately 121°C is required to eliminate 

all germs associated with different conditions. A minimum of 10 to 15 minutes should be spent upon the 

procedure in order for it to be effective. An evaporator is a technology that is used to sanitize surgical 

equipment.Various electronic dryers are in use today. Rural areas find it difficult to adopt new technology 

because they lack access to it. Parabolic extractor is indeed the greatest choice for producing water vapor in 

sterilization for disinfect devices as well as decrease the danger of spreading infection and address this 

problem[27]. 

PTC was installed at Zytex Biotech Pvt. Ltd. by Vivek Mahajan in a research study that he performed. A 

temperature of 180 degrees Celsius is required for the spray drying procedure. A LDO-fired boiler heated 

ambient air with steam to create this heat. For such a procedure, the system was built to provide 75 percent of 

the energy needed. With the current air heat exchanger, a concentrated solar heating system is completely 

integrated. Well before present thermally air heating is installed, a solar air heater is installed to provide 

heat.Because the two flight heaters were connected, energy from the sun is used to the fullest extent possible 

during production. Heat is transferred from the Opti-Trough 300 collectors to the thermal performance, which 

heats the air necessary for the procedure. So that steam can be used more efficiently in this process, airflow is 

adequately warmed before something enters the air heaters.When the concentrated solar method is generally 

integrated also with airflow heat treatment, its efficiency is increased. The client paid 27 lakhs for the system, 

which was subsidized by MNRE at 6.48 lakhs and UNDP-GEF at 2.0 lakhs. There was a study that determined 

that the payback period for the technology existed shorter than 4 years [28]. 

Goswami carried out the study at Emmi Group, a Swiss firm. Emmi Group, Switzerland's largest dairy 

processing, had erected a 630 m PolyTrough-1800 collecting area. For heating purposes and cleanliness, the 

Tete de Moines Cheese plant in Saignelegier, Switzerland, uses the technology to generate heating at 130°C. 

Ever since, this technology is completely operating. There is a GPS based guiding system as well as an 

integrated program that follows the sun throughout the day the collecting field. Foam and aluminum mirrors are 

used to construct the mirrors.Receiver fields have a performance parameters of about 65 percent. The periodicity 

of cleanup is analyzed twice a year because the climate is fresh and that it showers a lot. Using water antifreeze 

also as heating medium, the PTC process generates steam passively through with a water heater. For this reason, 

storage capacity was restricted only to 1-four hours. Because of this, the system creates overheating throughout 

the summertime. The system's yearly solar portion is about 15 percent.Yearly thermodynamic performance 

averages 36 percent. The ORC (Organic Ranking Cycle) engine concept may be utilized for air-conditioning 

and power generating [29]. 

Around Vienna, KlemensJakob conducted a research at the Fleischwaren Berger Gesmb H& CO. This 

chicken manufacturing method involves heating (70°C) and water vapour (140°C, 4 bar). Gasoline furnaces 

were also the only source of heat. A total of 36 concentrator collector were assessed to be sufficient to meet the 

requirements. As of July 2015, Solera began installing SmirroTM parabolic trough collectors. The difficult 

terrain was the first obstacle to overcome. There are 10 collectors per line, and one concentrator is 33 meters in 

length.Each engine has to be responsible for tracking all ten sensors at the very same time. In addition to 

increasing the energy efficiency of operations, using a concentrator collectors reduces Pollution by a substantial 

amount. In addition, the adoption of solar water heaters would make the firm increasingly resistant to the price 

swings of fossil energy, that will help it remain profitable.Berger's installation of parabolic reflectors is an 

obvious case of companies that use heat exchangers. For the whole food processing industry, as well as other 

industry in Austria (a nation with moderate solar radiation availability), this facility demonstrates the sun's 

potential to provide adequate power for Austria's energy demand [30]. 

PTC implementation at Siddhartha Surgicals in Valsad, Gujarat, was the subject of a practical example 

by GeetanjaliPatilChoori. The company has completed the installation of 263 m2 of solar concentrator at a cost 

of Rs 45 lakh (US$60,000). With its 4,02 lakh kcal/day of energy, the solar field will displace 40 kg of LPG on 

an ordinary clear day. Currently, it's in hybrid mode with the LPG burners. In addition, the firm produces 

medical wool, absorbing cotton balls, and light cotton rolls for use in the healthcare companies. Heating is 

delivered to the application via a closed system.'HTF Therminol 55' is used in the thermal storage unit, which 
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allows the heated fluid to drain throughout. If you'd like to learn more about the surgical plant, go here. When 

producing medical cloth, a large amount of thermal energy is used in the operation. LPG 40 kg/day, Rs 

3600/day, and 100 tons CO2/year are saved by the firm by using PTC. The system's payback period was 

determined to be two years. According to the MNRE program, the project qualifies for a 30 percent capital 

subsidy, and a 15 percent subsidy under the UNDP-GEF study on concentrated solar radiation [31]. 

 

Conclusions 
Mostly in coming, energy from the sun and energy could be generated using concentrating collectors. By 

concentrating their efforts, concentrated collectors can assist the industry in weaning itself off of fossil fuels. It's 

possible that decentralized combined heat, cooling, and electricity might be an intriguing alternative in the 

future. To make focusing collector a major technique in the next, more implementing this intensive are needed, 

and also medical research in the fields of small-scale thermal engines, systems engineering, and collectors 

innovation tailored for market segments.But comparable gadgets were created for public health with in present 

age to struggle with climate change for conserving the environment and also conventional fossil fuel issue and 

several other supplemental demands during day living. 
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