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Our group is building an automated solar concentrator that is connected to a
water purification system. The automated solar concentrator consists of a series of
adjustable mirrors to specific angles depending on the sun’s direction. These mirrors
will focus the sun’s light onto a pipe to heat the water inside of the pipe. The heated
water will then move into the water purification system, which requires hot water and
consists of microfiber membranes with pores large enough to allow only clean water
through. The project aims to be a purified water system that is affordable and simple
to manufacture. The primary use of this product can range from the industrial world
to commercial community use. The use in mind is to desalinate groundwater with
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very high levels of salts, which is a principal reason for water to be wasted and discarded
in industries like oil production, especially in areas like Oklahoma. The system can also
possibly be used to filter water for communities that need it in rural areas.

Our project focuses on a water desalination and purification system utilizing
solar energy. Our goal is to heat the water going through the system to approximately
70° Celsius. We are finishing putting together the prototype and are in the process of
testing right now. We have completed research on the topic, built a theory, and
designed our prototype's components using various engineering design and modeling
software. The advantage of our solution is that it utilizes solar energy to heat the
water, making it a sustainable and cost-effective method of purification.

To test the efficacy of our black pipe coating, we also experimented on a
coated and a non-coated metal pipe with water inside. We recorded the water
temperature for 100 minutes (with approximately 10-minute intervals). The setup can
be seen in the Figure below.

The Figure below demonstrates the efficacy of the coating using the data
obtained in the experiment.
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Figure 2 Coating versus no coating comparison.

Our project pairs with a water desalination system that utilizes membrane
distillation at higher temperatures, for which the water is heated. Dr. Sallam is
working on the desalination system with a graduate student at OSU, making our
solution even more effective. Our focus has also been on the receiver, which is the
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component that will absorb the solar energy and heat the water. We have put much
effort into designing an efficient and easy-to-use receiver. We have also put much
work into deriving an equation for the mirror angles for different days throughout the
year. Using this derivation, we produced charts for the optimal mirror angles and the
optimal spacing between the rows of mirrors throughout the year. The Figure below
shows the final prototype.

’ .
Figure 3 Final Prototype.

We are excited to demonstrate our innovative solution, which we plan to do by
setting up the concentrator with the angles according to the mirror angle chart for the
appropriate month. After a day of leaving it outside, we should be able to produce a
minimum of 4 hours of water heating. This will be measured by the temperature
difference before and after the water enters the pipe in the receiver. We hope to show
that our solution is not only effective but also sustainable and cost-effective.
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