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Abstract

Solar powered cold water dispenser apparatus is fabricated and experimental
results are shown in this work. The system contains solar panels, two low
energy fans, water tank fabricated from clay (pottery), thermally sealed box,
and pipes. Once these contents are connected together, testing was conducted
on water temperatures at both ends. The preliminary results showed a drop in
temperature of around 15°C. This is achieved by utilizing free power from the
sun.
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1. Introduction

In the past, solar energy has been used in many applications. Early usage of the
sun was used in heating, worming up, and drying. The sun was a good source to
build fires and produce energy. In the past two decades, many scientists and engi-
neers have utilized solar energy. With more advancement in its technology, solar
energy has emerged drastically. Increasing cost of oil production made it more
cost effective to produce power via solar cells. Environmental issues and the
ozone depletion added up to the usage of solar power [1]-[6].

Electric water coolers are scattered all over Saudi Arabia. As individuals, com-
panies, and government agencies have placed these water coolers to overcome
the hot and harsh environment in the country in order to help individuals. The
existing water coolers are sophisticated and waste a lot of needed energies. As
the modern water coolers uses a compressor to cool down the water tempera-
tures. Figure 1 shows a picture of one existing water cooler.

The design of pottery cooling system of the cooling water will appear by con-
trolling the airflow in measurable space that will increase the efficiency of cool-

ing the water inside the pottery.
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Figure 1. Existing water cooler.

2. Design Concept

In this work, we will design, build and test a novel solar powered water cooler.
The system consists of pottery made of clay, a classical method to store and cool
water in the desert. It also includes a solar panel, two mini fans, thermally sealed
box and some pipes to run water through them. Figure 2 illustrates graphically
the apparatus used in our design.

The pottery by nature is pores which allows air to leak into the water and cools
it. In this case, the fans will be concentrated on the pottery surface to cool the
drops of water that appears on surface of the pottery. Therefore heat exchanging
process will occur between water droplets and pottery surface. Similarly, the heat
exchange will take place inside the pottery as the cold surface will cool down the
water inside it. The fans are powered by solar panels that are installed on the side
of the box. Then the temperature sensors are placed inside the pottery to take the
reading as the temperature will drop and the water will be cooled down. A data
acquisition system is imposed into the system to collect the data of the tempera-
ture during the entire day.

After the design was established, the system was build and is shown with an
outside view and an inside view in Figure 3(a) and Figure 3(b) respectively.

The total cost of the system is shown in Table 1 below.

3. Calculations and Measurements

In our study we have adapted the utilization of a data acquisition system that we
have imbedded into the pottery. These data acquisition systems have measured
the water temperature for the duration of a typical day in Saudi Arabia during
the month of August. At this time of the year the outside temperature was rec-

orded to be at 47°C. Table 2 below represents the data collected between noon
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Figure 2. Apparatus used in design.

(a) (b)

Figure 3. (a) Outside view of the system; and (b) Inside view of the system.

Table 1. System total cost.

Item Price (USD)
Pottery 27
Solar Panels 100
Fans (2) 26
Pipes 7
Sealed Foam Box 120
Total Cost 280

till 11 o’clock on the following day for an hourly interval.

4. Efficiency and Return of Investment (ROI)

In order to calculate the efficiency, 7, we need to define the initial and final tem-
peratures denoted respectively by, 7; and 7 Therefore, the efficiency will have

the following equation,
n=[(T, -T,)/T ]x100. (1)

As a result, we have an average value for the calculated efficiency as 48.19%.
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Table 2. Recorded water temperatures.

Time Recorded Temperature
Noon Time 31
2:00 pm 25
3:00 pm 22
5:00 pm 21
7:00 pm 20
9:00 pm 20
11:00 pm 19
1:00 am 19
3:00 am 19
5:00 am 19
7:00 am 18
9:00 am 17
11:00 am 16

(7] [8].

An important parameter that we should include in our study is the mainten-
ance cost. As with every device, maintenance is an essential part of it. For our de-
vice we expect to have minor cleaning maintenance for the solar panels, the fans
and the pottery. This is required to be done once a week with an unskilled la-
bour. This is typically a one hour charge of around USD 5.

The rate of return of investment, ROI is calculated to provide the amount of
money that it costs versus a typical product that is running in the market today.

Therefore,

Cost of our product — Cost of typical product in the market
Cost of typical product in the market '

ROI = (2)

Thus, the appropriate amount of the novel product cost is provided in Table 1
as USD 280. The operation of 2 years for a conventional water cooler costs around
USD 300. Therefore, we would approximate that within two years, the investment
would have returned its original cost. And without any additional cost as the pow-

er will be consumed from the solar cells [9].

5. Conclusion

A typical cooler will cool the water up to 15°C, with an efficiency of 51.61%. Our
cooler has proven to cool the water up to a temperature of 16°C. These results have
shown that the novel method is greener and environmentally safe as well as it
has no operational costs. Furthermore, a typical water cooler costs around $150,
while our novel cooler costs $280. The price difference will be compensated by
time as it has zero operation cost. Further study will compute the production

costs in order to make this novel cooler available in the market.
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