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Abstract: Oxygen was vital to all livelihoods and lives. A life required oxygen to maintain various processes in the body for 
growth. If oxygen did not exist or existed too little, a life was unable to continue. Amount of oxygen dissolved in water was 
necessary to aquatic animals’ beings. Moreover, it was also an indication of water condition. As the amount of oxygen 
dissolved in water was diminished, the water became polluted. Therefore, it was essential to increase the oxygen level in 
water by using an aerator. In general, such aerator used power supply by electricity. Nonetheless, the research had designed 
the one worked by solar energy. Electricity generated from the solar energy was utilized to supply the aerator. According to 
the test result obtained from the invented aerator, an 80-watt solar cell generated electricity for the aerator gave electric 
power to a water pump as well as an electricity charge to a battery to efficiently supply while there was no sunlight. The 
solar cell generated electricity approximately 6-8 hours per day. The best time that the maximum output was produced was 
between 10.30 AM till 2.30 PM. From the initial use, the aerator using the power from the solar cell increased oxygen 
amount dissolved in water for about 9.5 mg/L in an hour. However, along the time, the dissolved oxygen increment rate was 
reduced to approximately 4.4-5 mg/L.   
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I. INTRODUCTION 
 
There was a huge closed pond located in the Suan 
Sunandha Rajabhat university. In the pond, there was 
no ventilation. As time went by, water in the pond 
had become polluted due to the deduction of the 
oxygen in the water. There were aquatic lives in the 
pond such as various fish and turtles.  Due to this 
issue, aerators were installed all over the pond areas. 
The devices obtained electricity supplied by the 
Metropolitan Electricity Authority. This stemmed in 
significantly huge expenses on a monthly basis that 
the university had to bear with in order to maintain 
and increase the oxygen level in the pond.  
Oxygen was important to livelihoods and lives as 
oxygen empowered all body processes for life 
growth. Provided that there was insufficient amount 
of oxygen, lives could not survive. Likewise, aquatic 
animals were in need of dissolved oxygen (DO) in 
water. In general, it was derived through atmosphere 
and photosynthesis performed by aqua plants. The 
amount of dissolved oxygen was inverse with 
temperature and intensity of minerals dissolved in the 
water. The higher the temperature and the more 
intensity of the minerals in the water, the lesser the 
dissolved oxygen. Furthermore, the dissolved oxygen 
level was inverse with air pressure. The higher the 
water, the lesser the dissolved oxygen within. Water 
in nature came with dissolved oxygen value of 5-7 
mg/L. If it was lower than 3 mg/L, the water was 
considered polluted [1]. 
As pointed out above, the researcher planned the 
research guideline by inventing a prototype solar 
energy aerator. Electricity from the solar energy was 
brought into use to drive the functionality of the 
aerator and this was used within the university  

 
territory. Such practice was aimed to mitigate the 
electricity bill cost and also was to deploy the solar 
energy which was natural renewable energy resource.  
 
II. RESEARCH OBJECTIVE 
 
To design and make a prototype solar energy aerator. 
 
RESEARCH PROCESS 
 
3.1 Concept design 
On account of the collection and the study of various 
researches relating to aerators, the frequently-used 
aerators were broken down into 2 types. 

3.1.1 Paddle wheel aerator 
Thammapan Passabut and Patamaporn 
Sripadungtham [2] designed and invented an 
automatic oxygen-filling system in an aquarium 
controlled by a micro controller. This paddle wheel 
aerator employed an electric motor to drive the axis 
of rotation of the blades so as to add up oxygen in a 
flat angle. Electricity power used in various devices 
within the oxygen-filling system came from the solar 
cell. Besides, Janenarong Lerttasema and Pongsatorn 
Tuamchan [3] created a wastewater treatment 
machine from renewable electricity energy. A 50-
Watt water pump pumped up polluted water, then the 
water was sprayed  on the blades attached to the axis 
of rotation which its 2 edges linked to an electricity 
generator supporting the wastewater treatment 
machine. The sprayed water was paddled by the 
blades till it became steam which resulted in 
increased oxygen level in the water. 

3.1.2 Submersible aerator 
Ubon Ratchathani Technical college [4] developed a 
water-air pump aerator for a 500-cubic meter water 
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retention pond. Such aerator contained 2 buoys, each 

was 0.15 in diameter and 1.2 meter long. A 700-Watt 
submersible pump motor was installed to pump water 
and air and then released them under the water. 

The concept of designing the solar energy 
aerator was showed in Figure 1.  
 

Fig.1. Solar energy aerator design concept. 
 

3.2 Design 
The design concept was to invent a solar energy 
aerator that was made from inexpensive materials 
bought locally. In addition, the aerator was to 
consume minimal electricity energy so that a high-
watt solar cell with higher cost was not needed. 
Designing buoys of the aerator, PVC with a diameter 
of 4 inches was connected to one another in a square 
shape. Each side was with 100 centimeters long. 
Solvent-welding cement was applied afterwards to 
prevent water from leaking in. The blades on the top 
were covered by synthetic fabrics net and they were 
rotated by the water pumped by the 2 sets of the 12-
Volt-25-Watt DC water pump. The pumps connected 
to both ends of the 2-inch diameter PVC pipes. The 
middle section of the pipes was drilled into many 
holes. These holes allowed water to unleash in line, 
and then fell into the blades paddled into water spray 
or small water drop. This process enabled oxygen to 
dissolve better in water. On top of the aerator, a 12-
Volt-80-Watt solar cell panel was installed to 
generate electricity for the 12-Volt, 40-Ah battery as 
well as to supply electricity to the 2 water pumps. As 
seen in Figure 2, the aerator came with a solar switch 
control system which was pre-set for automatic 
shutdown. 

 
Fig.2. Solar energy aerator drawing design. 

 
In figure 3 showed the block diagram which was an 
operations part of the solar energy aerator. The core 
functions fell into 3 parts as follows;  

1. Electricity generator set  and battery backup 
which comprised a 12 V 80 W solar panel, a 12 V 40 
Ah battery charger, and a  12 V 40 Ah battery to store 
an electric charge produced by the solar cell panel 

and then distribute the electricity to 2 sets the DC 
water pumper. 

2.  Control unit of the solar energy aerator 
which employed light-operated switch and timer set 
to stimulate the operations of the solar energy aerator 
when there was sunlight as well as control the work 
duration of the aerator. When the timer is due, the 
aerator would automatically stop.  

3. 2 sets of 12 V 25 W DC water pumper were 
used for pumping up water on the blades and then the 
water was paddled into water spray in order to 
increase the oxygen level in the water, shown in 
Figure 4. 
 

Solar cell Battery 
charger

Battery

Solar switch and 
timer unit

Water 
pump

Water 
pump

 
Fig.3. Diagram of various parts within the solar energy 

aerator. 
 

 
 

Fig.4. DC water pump, model 500 GPH. 
 
3.3 Solar energy aerator production 
Once finishing the design step, the production process 
to make a solar energy aerator was executed as 
illustrated in the Figure 5. Once the solar energy 
aerator was completed, it was tested with buoys to see 
if the buoys could cope with such loading capacity as 
well as to determine the weight balance that the 
aerator can steadily float and firmly stand.    
 

 
Fig.5. A solar energy aerator. 

 
Figure 6 indicated the circuit of the solar switch 
control system with timer. Its function depended on 
the sunlight falling on the photo transistor which 
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acted as a sensor.  When the photo transistor obtained 
the light that met the required intensity, signal was 
sent to a microcontroller to checking and data 
processing. The light intensity could be adjusted 
through changing the VR1 resistance value. When the 
light intensity was equivalent to the set value, the 
microcontroller would send out its signal to a 12V 
relay in order to connect electricity from a battery to 
the 2 water pumpers. Also the aerator’s operations 
time was set according to the set timer. The working 
session could be 1-12 hours by setting the timer at 
SW1, LED 1 – LED6 showed the working duration of 
the printed circuit board belonged to a solar switch 
control system with timer as pointed out on the 
Figure 7. 
 

 
From: http://www.futurekit.com/manual/maxx/MX061-1-A3.pdf 

Fig.6. A solar switch control system with timer schematic.  
 
3.4 Solar energy aerator evaluation 
The following practices were conducted in order to 
measure efficiency of the solar energy aerator. 

1. Measure the obtained voltage and current 
generated from the 80-Watt solar panel. 

2. Measure the dissolved oxygen level in the 
water during the operations of the aerator. Once 
finishing the design step, the production process to 
make a solar energy aerator was executed. 
 

 
From: http://www.kit4diy.com 

Fig.7. A solar switch control system with timer for automatic 
switch off.  

 
RESULTS AND DISCUSSION 
 
From the design and the manufacturing perspectives, 
the invented solar energy aerator functioned as 
expected. When there was sunlight reflected on the 
sensor of the solar switch control system, both water 
pumps started to suck water into the 2-inch PVC pipe 
drilled with many holes to unleash water. Then the 
released water fell down to the blades covered with 

synthetic fabrics net. The falling water was paddled 
by the blades and transformed into small water drop. 
When the time was due per the pre-set switch, the 
aerator automatically shut down its function. The 
operations time could be set from 1 to 12 hours. In 
terms of electricity generation system and the battery 
from the solar panel, electricity was produced 
averagely 6-8 hours on a daily basis. The best time 
that the solar cell panel supplied the maximum output 
was between 10.30 AM till 2.30 PM. The solar cell 
panel suppliedvoltage 13 to 15 Volts and current 1.2 
to 2.6 Amperes to battery charger.Once the aerator 
was in use, and the dissolved oxygen meter branded 
AZ Instrument model 8403 was on duty, it was 
discovered that the initial stage of the aerator 
operations augmented the dissolved oxygen level in 
the water for about 9.5 mg/L within an hour. As the 
operations was carried on along the line, it was down 
to 4.4-5 mg/L.The dissolved oxygen measured shown 
in Figure 8. 
 

 
Fig.8. Dissolved oxygen measured.  

 
CONCLUSIONS 
 
1. The invented solar energy aerator was 

successfully used to add up the dissolved 
oxygen level in the pond located in Suan 
Sunandha Rajabhat University. 

2. The solar cell panel sufficiently supplied 
electricity to both water pumps as well as 
charged the battery which was to be used with 
the pumps when there was no sunlight.  

 
SUGGESTIONS 
 
1. In order to enable the solar cell to generate 

electricity all day long and consistently, it 
should be turned to face the South to encounter 
sunlight. 

2. The buoys size should be adjusted to handle 
more weighs for high-capacity and bulky 
batteries. 

3.   In order to improve the level of the dissolved 
oxygen in the water, the aerator should be 
designed to contain electric motor as a resource 
that drives the paddling blades. Nevertheless, it 
is required to design the electricity generation 
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system for the solar cell that can produce better 
electricity current. 
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