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| ABSTRACT 

In many regions throughout the continent, industries and farms struggle with low-quality water supplies. They threaten 

environmental health and the safety of drinking and industrial waterways. The regeneration of industrial effluents is modeled in 

detail in this study. Solar stills are designed to emulate natural evaporation, purifying effluent from industrial processes. This 

approach is best suited for small, off-grid structures that produce their own power from renewable sources and have a salinity 

effluent stream. Effluent recycling is a useful process that benefits both commercial and agricultural endeavors. Renewable power 

solutions that use concentrated sun electricity are reviewed in this paper. This study develops and evaluates a solar concentration 

system based on a parabolic reflector for water recycling and reuse that makes use of air-condensed water, solar stills, and salt 

effluent. Desalinating industrial effluent using only renewable energy is the goal of this research. This technique relies on research 

on how solar panels and collectors may enhance solar still processing. 
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1. Introduction 

Industrial wastewater can be cleaned up by being pumped into big ponds or left to dry in the sunshine. This method is widely used 

in numerous nations to treat polluted water from factories (Abdeljalil et al., 2022). 

 

Desalination has emerged as a vital method for purifying water and is now used to make drinking water, irrigation water, and 

manufactured water in a variety of areas. Desalination is a process that purifies water that was once salty or contaminated. While 

several methods have been discovered for desalination, they may be grouped into two basic categories: membrane mechanisms 

and heat absorption (Giwa et al., 2016).  

 

There are various areas where supply cannot meet these needs. Desalination techniques and recovery of effluent have indeed 

become critically important. Distillation and transmembrane filtration are two of the most common distillation methods, among 

many others. Some people have raised concerns about their highly energetic consumption and negative consequences for the 

environment (Galizia et al., 2021) 

 

To produce purified water at the lowest cost and greatest efficiency, solar distillation stands out as the method of choice (Sharma 

& Talukdar, 2022). When it comes to extracting potable water from salty water, desalination is often regarded as the most reliable 

method. We have looked at efficient methods for reversing the present situation of environmental pollution, which is currently one 

of the most sensitive subjects on a global scale. A thorough environmental strategy (Abdeljalil et al., 2022)  for managing risk and 

avoiding any environmental emergency (ABDELJALIL et al., 2021)  should be used in industrial plants in order to systematically 

recognize and address both internal and external threats (Zuo et al., 2016). 
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Many studies have investigated the behavior of water on glass. This study's findings indicate that a higher glass cooling water flow 

rate in conjunction with a lower input inlet temperature may increase productivity. (Sharshir et al., 2016) 

 

2. Methodology  

For this study, we searched for papers about industrial effluent, recycling, and renewable energy in the PubMed, Scopus, and 

Medline libraries. Special greetings, reviews, publications, and research programs published during the past three years on the 

topic are included as well. This investigation also explored the feasibility of introducing novel solutions based on renewable energy 

into industrial wastewater recycling and reuse. 

3. Results and Discussion  

The suggested method of coupling a solar still with renewable energy may be used throughout the entire year that's because the 

still can be warmed using solar cells that draw their energy directly from the sun's rays. Sunny skies all year round are indicative of 

a favorable environment for this approach. The potential difficulty of meeting the industry's energy demands using renewable 

sources has previously been shown. Solar energy and solar photovoltaics work together to create a clean, renewable power 

alternative. Solar panels using mirror collectors are recommended for reusing as much wastewater as possible before it is 

discharged into waterways strategy (Abdeljalil et al., 2022). Energy consumption for effluent recycling can be reduced if the 

anticipated supply of solar panels is put to use. Using solar photovoltaics, concentrated solar receivers will be used to ensure the 

effluent heat source can always follow the sun and remain operational. 

 

It's possible that the technical manipulation of reflecting absorbers' heating tubes may pique the interest of future researchers. 

The reason is modern thermal tubes are built to accommodate the specific properties of the liquid (hazardous substance oil) that 

is pushed over them. However, this evaluation focused on glass or steel and glass pipelines since we were interested in whether 

or not wastewater might be used rather than industrial oil. 

 

Hazardous waste is produced by the solar still, and it should be recovered in conjunction with the account of environmental runoff 

recycling used primarily by solar distillers. This technique, for instance, will allow the production of concrete blocks from a 

combination of water filtration effluent and standard ceramic clay and guarantee pollution prevention for effluent recovery. 

 

3.1 Solar system with mirror receivers 

Specifically, Fig. 1 depicts a solar system with a parabolic trough, which is made of a reflecting surface material that is straight 

inside one axis and curves like a convex in the opposite direction. All incoming light is focused directly on the recipient along the 

middle axis. A fluid that transfers heat within the collecting tube is warmed by solar energy light. The power generation, the heating 

of buildings, and the provision of domestic hot water are just a few examples of the many both commercial and residential uses 

for the steam generator. 

 

 
Fig.1. solar system with a parabolic trough 
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Solar mirrors, which are commonly used to generate electricity using industrial oil in several installations, have shown extremely 

great productivity in preheating the liquid, as evidenced by previous studies and experiments. This type of reflector might be used 

to preheat effluent and speed up effluent heating inside solar still. 

 

3.2 Solar Still illustration 

Limited distillation effectiveness is a hallmark of traditional sun stills. Therefore, a variety of efforts have been made to accomplish 

the aforementioned design improvements (Bait & Si–Ameur, 2018). Distillation, the removal of a substance's dissolved solids and 

volatile organic components, typically necessitates the use of renewable power sources. The most common methods are shown in 

Fig. 2. 

 

 

Fig.2. (a) Single and (b) double slope solar stills. (1) Insulation, (2) Basin liner, (3) Saline water, (4) Glass cover, (5) Trough, (6) 

Water supply, (7) Drainage, (8) Still supports, (9) Solar rays, (10) Conduit for distillate collection, (11) Desalinated water, (12) 

Control valve  [10]. 

The black pond, which is physically segregated from the other components of the system, helps retain heat. The still has a saline 

reservoir covered by an angled glass panel. The usefulness of these tools is undeniable. After penetrating the see-through top, 

sunlight hits the insulation layer below. Inside the enclosure, the dirty water boils and evaporates. When vapors travel through a 

still's cover and come into contact with the cover's chilly border, condensation forms on the cover's the inside slope and runs down 

into a dip on the inside of the still. The path of the evaporating water is controlled, and the water is stored in a reservoir. 

 

4. Economical Factors 

The fact that solar stills may be made from entirely biodegradable, low-cost components is a positive for the environment. The 

difficulties of supplying power stations with the energy they need have been the subject of a large study. Solar and wind energy 

are two examples of clean, sustainable power. Mahmoudi et al. (2009) identified and studied five fruitful rural places to see if wind 

or solar energy could be employed to operate solar still installations. They proposed that brine solar stills may be powered by wind 

and solar energy because it is an efficient and sustainable way to generate energy. 

 

5. Conclusion  

This research aims to create and assess a parabolic reflector-based solar concentration system for reusing and recycling wastewater 

via air-condensed water, solar stills, and effluent. 

 

The idea of combining advances in solar still advanced technologies with reflector recipients to increase the efficiency with which 

renewable power is used to recycle and reduce and recycle effluent released into superficial water and thereby prevent 

groundwater pollution is the most important aspect of this survey's evaluation. 

 

The suggested innovation would aid businesses in reusing effluent at a minimal price, which would assist in environmental 

sustainability in light of the fact that the tiredness of land and resources, especially water, and the deterioration of their durability 
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keep going to remain the biggest concerns of the century. The study's primary limitation would be that solar energy systems will 

only be effective in arid and sunny climates. 

 

Future research into the modification of reflecting reflectors using thermal pipes might be very intriguing. This is because modern 

heating pipes are constructed to resist the manufactured oil that is typically used to drive fluid through them. In addition, the glass 

or steel tubes used in this study were chosen due to our interest in the possibility of employing effluent instead of lubricating oils. 

 

Funding: This research received no external funding.  

Conflicts of Interest: The authors declare no conflict of interest. 

ORCID iD: https://orcid.org/0000-0001-6862-6331 

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of 

their affiliated organizations, or those of the publisher, the editors and the reviewers.  

 

 

References  

[1] Abdeljalil, A., Nabil, S., & Rachid, M. (2022). Feasibility and sustainability of evaporation ponds as final basins for industrial wastewater: 

statistical evaluation of gross parameters. DESALINATION AND WATER TREATMENT, 257, 41–54. https://doi.org/10.5004/dwt.2022.28276 

[2] Adam, N. Saffaj, R. Mamouni, M. Baih, CHARACTERIZATION OF INDUSTRIAL WASTEWATER PHYSICO-CHEMICAL PROPERTIES, International 

Journal on Technical and Physical Problems of Engineering, 14(2022) 219–227. 

[3] Abdeljalil, A., Nabil, S., & Rachid, M. (2022, March 20). Contribution to developing a new environmental risk management methodology for 

industrial sites. Journal of Applied and Natural Science, 14(1), 9–16. https://doi.org/10.31018/jans.v14i1.3205 

[4] ABDELJALIL, A., Nabil, S., & Rachid, M. (2021, December 21). Contribution to Developing an Environmental Emergency Response for 

Industrial Sites. Journal of Environmental and Agricultural Studies, 2(2), 97–102. https://doi.org/10.32996/jeas.2021.2.2.9 

[5] Bait, O., & Si–Ameur, M. (2018, August). Enhanced heat and mass transfer in solar stills using nanofluids: A review. Solar Energy, 170, 694–

722. https://doi.org/10.1016/j.solener.2018.06.020 

[6] Giwa, A., Akther, N., Housani, A. A., Haris, S., & Hasan, S. W. (2016, May). Recent advances in humidification dehumidification (HDH) 

desalination processes: Improved designs and productivity. Renewable and Sustainable Energy Reviews, 57, 929–944. 

https://doi.org/10.1016/j.rser.2015.12.108 

[7] Galizia, A., Mamo, J., Blandin, G., Verdaguer, M., Comas, J., Rodríguez-Roda, I., & Monclús, H. (2021, December). Advanced control system for 

reverse osmosis optimization in water reuse systems. Desalination, 518, 115284. https://doi.org/10.1016/j.desal.2021.115284 

[8] Mahmoudi, H., Spahis, N., Goosen, M. F., Sablani, S., Abdul-wahab, S. A., Ghaffour, N., & Drouiche, N. (2009, October). Assessment of wind 

energy to power solar brackish water greenhouse desalination units: A case study from Algeria. Renewable and Sustainable Energy Reviews, 

13(8), 2149–2155. https://doi.org/10.1016/j.rser.2009.03.001 

[9] Sharma, S., & Talukdar, P. (2022, November). Thermo-mechanical analysis of a porous volumetric solar receiver subjected to concentrated 

solar radiation. Solar Energy, 247, 41–54. https://doi.org/10.1016/j.solener.2022.10.014 

[10]  Sharshir, S., Yang, N., Peng, G., & Kabeel, A. (2016, May). Factors affecting solar stills productivity and improvement techniques: A detailed 

review. Applied Thermal Engineering, 100, 267–284. https://doi.org/10.1016/j.applthermaleng.2015.11.041 

[11]  Zuo, X., Chang, K., Zhao, J., Xie, Z., Tang, H., Li, B., & Chang, Z. (2016). Bubble-template-assisted synthesis of hollow fullerene-like MoS2 

nanocages as a lithium ion battery anode material. Journal of Materials Chemistry A, 4(1), 51–58. https://doi.org/10.1039/c5ta06869j 

 

 

 

 

https://orcid.org/0000-0001-6862-6331
https://doi.org/10.5004/dwt.2022.28276
https://doi.org/10.32996/jeas.2021.2.2.9
https://doi.org/10.1016/j.desal.2021.115284
https://doi.org/10.1016/j.rser.2009.03.001

