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Abstract: This system aims to design and develop a prototype of 
an automatic system for cleaning domestic cylindrical water 
tanks. The proposed system includes a simple mechanism with 
centrifugal force. Household water tanks are supposed to provide 
safe water for cleaning, gardening, cooking, and drinking. The 
majority of the time water coming into the tank comes with dust 
and dirt particles. Over time, sludge or sediment may build up, 
contaminate water and cause illnesses in humans like diarrhea, 
cholera, amebiasis, typhoid, and gastroenteritis. Tank cleaning 
is necessary since the mud, dust, and dirt entering through 
water may settle at the bottom of the tank, leading to the 
formation of algae, and salt deposits that disturb the quality of 
water and hamper the flow of water through a pipe. It has been 
observed that the methods to clean water tanks are manual and 
a person needs to enter the tank to clean it. The water has to be 
drained out before handed, hence it is a tough and time taking 
task due to which cleaning of tanks gets postponed. If the tank is 
overhead, then it creates more problems for cleaning the tank. 
The benefits of this system are reduced human effort and time, 
avoiding exposure to chemicals that influence the health of a 
person entering the water tank for cleaning and reduced wastage 
of water. 
Keywords: Over Time, Sludge or Sediment May Build Up 

I. INTRODUCTION 

1.1. Traditional Method 

Traditional cleaning methods include a person entering in 
the tank and scrubbing the base and side of the tank using 
brushes and scrubs. Then using chemicals and high-
pressure jets to complete the process. The water is drained 
out completely before the above process. As this process is 
time-consuming, needs a lot of manpower and wastage of 
water, cleaning of tanks gets postponed now and then, 
leading to choking up in pipes, dirty base of tanks, turbid 
water which also hampers flow and quality of water. 

1.2. Recent Technologies 

Some devices like Sedimclean, KENT - KSL-612 Wet and 
DryVacuum Cleaner, Hanbaz water tank cleaner universal 
edition (Vortex Series) cleaning brush are recently replacing 
human efforts of manual cleaning.  
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These devices are yet again manually operated where the 
user needs to rotate the device with the help of a handle and 
then a water pump is inbuilt to suck out the sedimented 
dust. Some systems were proposed that will clean the base 
and side. In these proposed systems, water needs to be 
drained out pre handed, then a mechanical system is sent 
into the tank that uses high-pressure jets, brushes, and 
chemicals. These systems are designed as per the size of 
tanks and are bulky. Therefore, there is a need of a system 
that lives at the base of the tank, thus ensuring less water 
wastage and providing an automatic process of cleaning 
with zero or less human intervention. 

II. LITERATURE REVIEW 

Thonge Suraj D. et al., [1], The water tank cleaner includes 
two main mechanisms are rack and pinion gear mechanism 
and reciprocating four-bar linkage mechanism. The rack and 
pinion arrangement are used to move the whole mechanical 
system up and down for cleaning the cylindrical tank. 
Limitations of this system are it can only be used in the 
cylindrical tank (the device is tank specified) and the 
system removes the water before the cleaning of the tank, 
thus causing wastage of water. Rohit R. Dabhade, et al., [2], 
In this the water tank cleaner was used to clean the water 
tanks by using rotating brushes. This method was more 
effective and safer than the conventional methods. This 
method is capable to clean water tanks within less time and 
human effort. The limitation of this system is system is 
bulky, for the feeding system manpower is required and the 
system removes water before the cleaning of the tank, thus 
causing wastage of water. Mr. Shubham Samrit, et al., [3], 
In this the working of the tank cleaning machine is based on 
the principle of reciprocating mechanism in which a motor 
is used for generating the power and transmitting through 
the pulley. A rack and pinion mechanism are used for 
providing the reciprocating motion. This mechanism gives 
the reciprocating and rotational motion to the brushes. The 
rack and pinion 7 mechanisms are used to provide 
reciprocating motion. This reciprocating motion is used to 
translate the vertical sleeve up and down, due to which the 
inner surface of the water tank is in direct contact with the 
vertical and horizontal brushes. The machine can be 
operated on solar energy also. The machine could be fully 
automated(sensors). P.Prem Kumar, et al., [4], In this the 
method uses a robot to clean the tank. The robot first moves 
in the forward direction and the arm will move in up and 
down as well right and left direction to pump out high-
pressure water to the walls of the tank.  
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In case of heavy scaling inside the tank, chemical agents 
can be mixed with the cleaning water. When the robot 
completes the entire cleaning process in the forward 
direction, it again reaches its default tank centre position. 
Now, it moves in the reverse direction and performs the 
same operation. The robot’s entire body will be water 
sealed and all components will be present in the waterproof 
body. Only, the robotic arm will be exposed outside. Now, 
as the walls of the water tank are cleaned. The robot moves 
around the entire tank and cleans the floor of the tank using 
a rotating scrubber present at the bottom of the tank. There 
will be dirty water and sludge remaining at the bottom of the 
tank. It will be sucked out using the suction pump present 
inside the robot. Limitations of this system are device is 
bulky and before placing the robot inside the tank, the tank 
will be completely drained causing wastage of water. 
Ramya R, Lokesha H, et al., [5], In this the system is to 
develop a mechanical system for cleaning water tank. The 
setup of this project consists of a frame that is usually 
mounted on the ground rigidly with the help of suitable 
supports. The whole system is inserted in a retracted 
position into the water tank. The four-bar linkage is then 
adjusted according to the water tank diameter in such a 
way, that brushes at end of the shaft touch the water tank 
wall. Now the motor is switched ON. The four-bar linkage 
starts rotating along with the shaft. This causes scrubbing of 
the inner wall of the water tank by the brush attached to the 
ends of the linkage. For cleaning the upper portion of the 
water tank, the whole mechanism is reciprocated along with 
the guideways with the help of another D.C motor with a 
rack and pinion mechanism. In this way, the water tank gets 
cleaned within time. Limitations of this system are more 
moving parts are involved and the cost of the system is 
high. Ashwin Chander, et al., [6] In this paper the project is 
to develop a mechanical system for cleaning water tanks. 
The method used to clean the tank is water from the tank is 
first pumped out. Once the tank has been emptied, the 
cleaning machine is gradually placed inside the tank 
through the tank opening passage. The machine consists of 
a scrubbing mechanism positioned towards the face of the 
tank, which is to be cleaned first. A sprinkler system has 
been installed in the machine, which sprays pressurized 
water, simultaneously during the scrubbing of the walls. 
Thus, the scales and sludge after scrubbing and rinsing with 
water get collected at the 8 bottoms of the tank. There is a 
suction mechanism provided at the lower end of the 
machine, which absorbs all the waste from the floor of the 

tank to storage placed outside of the tank. The suction 
mechanism installed absorbs the sediments from the tank 
floor at a designated pressure. This procedure can be 
repeated for two to three cycles for complete cleaning of the 
tank. Limitations of this system are it can only be used for 
cleaning rectangular tanks, the machine is bulky, the 
machine is placed after the tank is emptied, causing wastage 
of water and human supervision is required. Yogesh Kumar 
S R, et al., [7], In this the water tank cleaning machine is 
developed for overhead tanks. The machine is attached at 
the top of the tank. Then the brushes are mounted at the 
three ends of the shaft through the surface of the tank. After 
the complete setup, the motor rotates and the brushes rotate 
at the surface of the tank. The system has been system and 
cleaning operation also. But the sludge cannot be removed 
completely thus a suction mechanism is involved at the 
bottom for complete removal of the sludge from the tank. 
The machine can be operated on solar energy also. The 
machine could be fully automated(sensors). Akshay 
Sawansukha, et al., [8], In this the whole mechanical 
system is inserted into the tank through a manhole in retract 
position, this is done manually (Opening diameter of the 
tank is smaller than the diameter of the tank). After this 
Lubricant is sprayed throughout the inner wall & bottom of 
the tank for easy cleaning with help of a pipe that is 
attached to the submersible water pump. Initially, the base 
of the system should touch the bottom of the tank. Switch 
ON the motor. As the motor starts, the main shaft will start 
rotating in turn the C-type foldable rod also starts rotating. 
The brushes attached to the edge of the C-type rod will start 
cleaning the inside wall and bottom of the tank. After the 
cleaning is done switch off the motor and remove the 
assembly from the tank. Then with the help of a suction 
pump, they take out all the dirty water present in the tank. 
After that, a spray an antibacterial solution which is 
effective in purifying water against all microorganisms, 
including bacteria, bacterial spores, fungi, viruses, etc. In 
such a way the tank gets easily cleaned by using this 
automated cleaning system. The system could be more 
compact and lighter in weight. Improvement in the design 
to improve the efficiency. 

III. MAIN COMPONENTS 

The components used in the system are mentioned in Table 
No.-1: 

Table No.- 1. Component Specification 

Component Specification Manufacturer Function 

Submersible Motor 
1 phase 

Sharp King -Mini OpenWell 

  
0.3KW/0.5HP, 2800rpm To generate centrifugal force 

when the water level goes above 
the level sensor. 

220V,4-5A, 50Hz 
Starter 1 phase  0.5HP 

Water Level Sensor 
DC-5V, =< 20A Water Level Depth Detection Sensor 

Module 
Ensures the turn-off of the motor 
if the water level is low. Analog Sensor 
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Arduino Uno 

Atmega 328 

Arduino 
Controller of the system. Used to 
interface all the components and 
sensors. 

DC-5V(o/p voltage), DC-7-12V(i/p 
voltage) 
DC-20mA(I/O pins) 
16MHz 

Bluetooth 
2.4GHz ISM band 

HC-05 
Interfacing medium between 
mobile application and system. 

3.3 - 6V 
Supply current:30mA 

2 CHANNEL 12V RELAY 
MODULE 

10A 250VAC 10A 30VDC 
Hong Wel-JQC3F-12VDC-C 

Used for converting ac-dc. As 
controlling required DC 12V 
signal. 10A 125VAC 10A 28VDC 

Turbidity Sensor 

Operating Voltage: 5V DC 

Turbidity sensor SKU: SEN0189 

Used for measuring the degree of 
sludge deposited at the base of the 
water tank. This value is displayed 
on the mobile application. 

Operating Current: 40mA (MAX) 
Analog output: 0-4.5V 
pH Measuring Range 0-14ph 

Adapter 
Input: 100-240V AC 

PE AC/DC Adapter 
For powering Arduino and relay 
on 12V signal. Output: 12V - 2A 

Water Pump 
1 phase power Rating: 0.014 kW 

Circle 14w Submersible pump: 
Varun Cooltech (INDIA) Pvt. Ltd. 

For generating vacuum suction to 
suck the turbid water. 

Power Supply: 220 
Motor Power: 0.02 HP,45 Lpm 

Timer Module 3.3V DS3231 
Used for counting sedimentation 
time, motor-on time, and pump-on 
time. 

Water filter candle     
Used to purify the sludge water 
coming out from the pump. 

RGB Lights 
DC12V, Operation temperature: -
20-50°C, Water-proof rating: IP20, 
LED lighting angle: 120° 

RGB Lights ILED 
 Used for a display to the user. 
Changes in lights show the 
ongoing process. 

IV. METHODOLOGY AND WORKING PRINCIPLE 

The suggested system lives at the base of the circular tank. 
This system will work on the principle of Centrifugal force 
and the Sedimentation process. A level sensor is attached to 
the tank, and as soon as the water level goes above a limit 
of 3/4th to the submersible motor height, this sensor 
becomes active high, and starts the submersible motor 
through a 12V 2 channel relay module with 10A 250VAC 
10A 30V DC, generating a circular motion in the water, 
called centrifugal force. After 5 minutes of the submersible 
motor start (considered as per test results), the submersible 
motor turns off and the sedimentation process begins, 
where the heavy dust and dirt particles (Grain density >= 
1.49g/cm3) settle down. This starts sedimentation and the 
time will be counted with the help of the DS-3231 timer 
module. After the particles are settled down the water pump 
turns on, this will vacuum out water and dust from the base 
of the tank.  A mobile application is designed for a better 
user interface that allows the user to turn on the submersible 
motor or water pump manually. For more efficient cleaning, 
a turbidity sensor is integrated into the system which will 
continuously monitor and display the values. Now, if the 
sensor value goes above a certain value as per water 
quality, the user gets a warning on the application. The 
whole of these sensors is controlled through ATMEGA 328 
- ARDUINO UNO. The user interface is obtained through 
the BLUETOOTH HC-05 module, which communicates 
between the application and the system. During 
sedimentation time, the water pump and submersible motor 
cannot be turned on, as the particles need to be settled 
down. The submersible motor and water pump cannot be 
turned on simultaneously. An RGB is connected as an 
indicator for user display i.e change in colors shows the 
ongoing process. The block diagram is shown in figure no. 
1. 

 

Figure No.-1. Methodology 

V. HARDWARE ASPECT 

The submersible motor operates at 1 phase, 0.3KW/0.5 HP, 
230V,4-5A. A direct online starter is provided to start the 
submersible motor. The phase which is connected to a NO 
of 12V 2 channel relay module and neutral of the starter is 
connected to mains.COM of 12V 2 channel relay module is 
supplied to phase of mains making a phase connection. The 
same connection is kept for the water pump. The relay 
module helps switching ac signal to dc which is then sent to 
ATMEGA 328. Arduino Uno is interfaced with LEVEL 
SENSOR, TURBIDITY SENSOR via analog pins; DS 
3231 timer module, 2 channel 12 V RELAY MODULE, 
RGB light via digital pins, and HC-05 Bluetooth module 
via Receiver and transmitter pins.  
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The circuit integration is shown in figure no. 2. A mobile 
application is created using MIT APP Inventor, which 
allows manual turn on submersible motor and water pump, 
and values are received continuously from turbidity sensor. 
This app is connecting to the circuit part via Bluetooth HC-
05 Module.  

 
Figure No. 2. Pin Diagram of Circuit 

 

 

Figure No.-3. Flow Chart 

VI. SOFTWARE ASPECT 

A mobile application is designed with the help of the MIT 
APP Inventor for a better user interface. The flow chart is 
shown in figure no. 3. It displays: 

1. Bluetooth status 
2. Button to turn on the Motor and pump. 
3. Sedimentation status 
4. Turbidity value 

One of the results on MIT APP Inventor are shown in figure 
no. 4. 

 
Figure No.- 4   Mobile Application 

VII. RESULT AND CALCULATION 

i. The mechanism was tested on a 200 ℓ water tank and 

the observations are: 
a. Height of submersible motor = 25cm 
b. Minimum water level that should be available to start 

the submersible motor is greater than 3/4th to the height 
of the submersible motor.    

c. P = 2 π N T / 60 
ii. P (Pressure) = 0.3KW 

iii. I (Current) = 4-5 A 
iv. N (Speed) = 1500 rpm 
v. T (Torque) = 1.91 N-m 

vi.  T = F*r 
vii. d (Diameter of submersible motor) = 18cm 

viii. r (Radius of submersible motor) = 9cm = 0.09m 
ix. F (Centrifugal Force) = 21.22 N 
x. Range of sludge density that the system could clean is 

less than equal to 1.49 g/cm3. 
xi. As per the test, the submersible motor should be turned 

on for 5 minutes. 
xii. Sedimentation time takes place in 4 hours. 

xiii. The pump is turned on for 3 minutes, as in this time it 
takes out the water with dust and dirt. 

xiv. Total time for the process is 4 hours 7 minutes. 
xv.  The tank can be placed in the center or side of the 

circular tank. 
xvi. The pump is placed according to where the dust is 

settled down. 
xvii. More accurate result is obtained when a wiper-like 

structure is attached to pump so that more surface area 
is obtained for suction. 
The experimental set up is shown in figure no. 5 and 6. 

 

 
Figure No.- 5   Setup of system 
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Figure No.- 6. Setup of system 

VIII. ADVANTAGES 

Following are the advantages of this       
system: 
a) No or Zero usage of chemicals, or detergents that may 

hamper water quality. 
b) Zero water drainage due to use of a candle. 
c) Less human intervention due to automated processes. 
d) Submersible motor and water pump cannot be turned 

on simultaneously. Also, during sedimentation time 
both the other devices cannot be switched on. 

e) Turbidity sensor provides real-time clarity of the 
water. 

f) Application provides manual turn-on of submersible 
motor and water pump.  

IX. LIMITATIONS 

Following are the limitation of the system: 
a) Sidewall of the tank cannot be cleaned. 
b) Light-weightedted particles i.e. less than 1.49 g/cm3 

cannot be settled 
c) Unexpected interruptions due to Interruption in light, 

Particles getting stuck in machinery. 

X. CONCLUSION 

1. The system available in the market has a human 
dependency; therefore, the proposed system has the 
advantage of reduced human intervention. 

2. Proposed system is provided with a mobile application, 
which allows the user to turn on the submersible 
motor/water pump according to necessity. 

3. As discussed, we can place the system anywhere in the 
water tank and the size of blades can be increased if 
the same specification of system components is 
utilized for large size tanks. For large tanks, higher 
rating submersible motor and pump can be used. 

4. A regular process of cleaning the tank is obtained, 
since this process is automatic and cleans the tank at 
regular intervals, as compared to other manual 
methods. 

5. Use of candle ensured zero wastage of water, as the 
water is sent back to the tank.  

FUTURE SCOPE 

The system could be moved underwater & integrated with 
light, a camera to the system would make the system more 
users friendly & more accurate since the person gets a real-

time view of the tank. In the future, a connection of a Wi-Fi 
module could be provided so that the user will get a better 
interface & the device could be operated from a far 
distance. 
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