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ABSTRACT: Water is one of the most important elements in our life. So, we must get proper way to get a
clean water for our self and for the society. In the present time, most of us use Cylindrical Over Head Water
Tank. We are installing the tank and filling the tank with bore well water and use it for longer time. As days
pass by we simply forget about the quality of water, coming from the tank. Due to the deposition of salt, dirt
and other particles in the water tank, many problems will start one by one. Here, cleaning and maintenance
of water tank become essential, for many reasons. There are also difficulties in cleaning the tank. The
objective of this paper is to design, develop and implement about cleaning and maintenance of overhead
water tank. By cleaning the tank regularly, we can provide good, quality drinking water and by proper
maintenance of water tank, the water distribution pipes can be used for longer time. Maintenance of water
tank is an automated sequence of process that involves the usage of water level sensor, electrical solenoid
valves, cleaning motor. The whole circuitry is built around a Low Cost Arduino Microcontroller board.

KEYWORDS: Water Quality, Over Head Water Tank, Water Level Sensor, Electrical Solenoid valve, Cleaning
Motor, Microcontroller.

I. INTRODUCTION
Bore well water is the main source for feeding the overhead cylindrical water tank. In addition, there are
many problems associated with the operation and particularly in the maintenance of water tank, if water is stored in
the tank for a longer period. There is a study that indicates 15 to 20% with children and 10 to 12% with adults suffer
from skin allergy, hair falling, etc, due to the less quality of water in the tank which claused because of less
maintenance of the tank. In addition, poor maintenance leads to blocks and leak in pipe networks [1].

Now-a-days people are taking lot of effort to bring the underground water up-to the overhead tank.
However, they give very less importance for maintaining the overhead tank and the content of the water tank is not
ensured for the best of its quality. Perhaps, maintenance of water tank can be made with less cost, also an automated
process that can extend the lifetime of the filters used in the RO water system, in our houses. [2] Also, the proper
maintenance of overhead water tank will lead to good quality of water in the tank, for longer period of time. By
proper maintenance of the overhead water tank, the possibility of block and damages in the water distribution pipes
due to salt, dirt depositions can be reduced to a greater extent [3]. Every person wishes to use a clean water for
himself and his society using a clean water has many advantages for the people.

II. LITERATURE REVIEW
Even though there are lot of research and researcher’s contributions were given in the field of Water Tank
cleaning/maintenance system, some of the research papers and their methodologies were highlighted. Then our
findings in their design/process was given to design our system in a still better way.

A mechanical system was developed to clean the water tank using brushes, rack & pinion arrangement and

linkage bar [4], were the cleaning process was said to be effective than the conventional cleaning methods, but the
adjustments to be done inside the tank before starting the cleaning process is difficult. Another method was
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approached which uses tank using brushes, rack & pinion arrangement, linkage bar and four bar mechanism [5],
were the cleaning process was said to be with less man work, but arranging the set-up to start the cleaning the tank is
more. Another Cleaning system was proposed for cleaning the storage tanks [6], although the technology is power
full and able to clean bigger size water tanks, the method is very expensive. The usage of microcontroller for water
cleaning process were proposed for the better reachability, but even then the efficiency was found to be less in the
whole cleaning process and also, the human intervention in the cleaning process was found to be more [7-10].

1I1. OBJECTIVES
The main objective of the project is to design the dirt water rinsing system, which can do the cleaning and
rinsing of dirt water in an easier method than the other available methods. The second objective is to design and
implement a flushing system, which flushes the dirt water from the tank, at the end of rinsing process. The
controller, along with the water level indicator and cleaning process indicator, will control all these process.

Iv. HARDWARE ARCHITECTURE

Power supply
* Main Water Inlet Valve
Initiate Cleaning Sequence
Relay Driver
Controller Circuit Cleaning Motor

Cleaning Sequence
Indicator

{

Home Distribution Valve

Wastewater Drain Valve

Fig 1 — Block Diagram

The whole sequence of process will be initiated by a signal given to the Arduino board, through a push to ON
switch. By receiving this signal, the board will start executing the sequence of process one by one. First the cleaning
process will be indicated to the water tank user, by flashing a Light. Second the Home distribution valve will be
blocked, to stop the distribution of waste water into the home, during the cleaning process. The main water inlet
valve for the tank will also be closed, to reduce the amount of water used for the cleaning process. Third, the
cleaning motor will be started through the relay driver circuit. This motor will stir the deposited salt, dirt along with
the water. This will make the dirt and salt to mix with the water. Then the waste water drain valve will be opened, to
drain out all the waste water. This step will be repeated for one more time and the fresh water will be filled in the
tank through main water inlet valve. When the water reaches the maximum level, the main water inlet valve will be
closed and home distribution valve will be opened, for the distribution of fresh water into the house. As the last
sequence, the cleaning process indicator lamp will be switched OFF.

V. SOFTWARE SIMULATION
The working of the circuit starts with the push to ON switch, for the initiation of cleaning sequence. When
the Arduino board receives the initiate command, first the cleaning sequence indicator Lamp will be switch ON,
which is connected to pin 9 of Arduino. Then pin 12 and 11 will be made high, to make the main water inlet valve
and home distribution valve to close. Then pin 13 will be made high, to start the cleaning motor. After
rinsing/stirring the waste water, the waste water drain valve will be opened, through pin 10 of Arduino.
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After another cleaning process, the fresh water will be filled in the tank, after which the water inlet valve
will be closed and home distribution valve will be opened for the distribution of fresh water into the house. During
the end of cleaning sequence, the indicator lamp will be switched OFF.
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Fig 3 — Checking the project Circuit (After initiating the Cleaning Sequence)
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The sequence will start only when the water level is Low in the water tank. Firstly, the home distribution
valve will be closed so that no wastewater will come to the home distribution during the cleaning process is going
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Fig 4 — Checking the project

Circuit (After initiating the Cleaning Sequence)
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The cleaning motor will start the rinsing process and then the waste water drain valve will be opened to drain
the rinsed waste water, then the Water inlet valve will be opened to get new water into the tank for cleaning for the

second time.
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Fig 7 — Checking the project Circuit (Buzzer will give sound when Level is Half)
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After rinsing for some more time the wastewater drain valve is opened again to drain the wastewater. After the
cleaning sequence is, finished the water will be stored in the drain and when the water reaches half level in the tank,
home distribution value is opened to distribute the water to the home distribution pipes.

V. HARDWARE IMPLEMENTAION AND EXPERIMENTAL RESULTS
Before starting the sequence, the Home distribution valve will be opened. The sequence will start only
when the water level is Low in the water tank. Firstly, the home distribution valve will be closed so that no
wastewater will come to the home distribution during the cleaning process is going on.

.

Figure 6.2 — Checking the project (After initiating the Cleaning Sequence)
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The cleaning motor will start the rinsing process and then the wastewater drain valve will be opened to drain
the rinsed wastewater, then the Water inlet valve will be opened to get new water into the tank for cleaning for the

second time.
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Fig 6.4: Flowchart of the operation
After rinsing for some more time the waste water drain valve will be opened again to drain the waste water.
After the cleaning sequence is, finished the water will be stored in the drain and when the water reaches half level in
the tank, home distribution value will be opened to distribute the water to the home distribution pipes.
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VIIL CONCLUSION

This idea will be helpful for all the water tank users. It will be very helpful for cleaning and maintaining the
tank in an automated sequence of process, without any manual intervention. In addition, it will be easy to equip in
any water tank. The cleaning and maintenance of the water tank will be made easier using the proposed module.
This Water Tank Maintenance System is a grateful idea, which provides an appropriate solution for cleaning and
maintenance of water tank, water pipes etc., also, it is a promising initiative in the field of Water Tank maintenance
system. For testing purpose, the delay time between the sequences was kept low. In an actual water tank
maintenance system, this delay time will be kept long enough, according to the tank size, inlet water pressure, waste
water drain pressure etc., The proposed idea can be extended to use solar energy for its operation, which make the
usage of renewable energy. Also, an automatic water distribution system can be designed for domestic or industrial
building, by adding water level sensor in the over hand tank and sump water tank. Then it can be extended to a
leakage monitoring system, by using water flow sensor.
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