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Overflow and excessive use are two major causes of water waste in daily life.
Additionally contributing to the rate of water waste is overflow from overhead tanks. A
crucial component that lessens human intervention in preventing such circumstances is the

use of an automatic water level control mechanism. In this research, we suggest an
intelligent system to regulate the water level and the process of turning on and off. The
water level is detected by this method using an ultrasonic sensor and an Arduino. The water
level is calculated in percentage based on the sound the water makes, and the result is
displayed on the LCD screen. The water level is computed up to 100%. The relay switch
attached to this system will automatically turn on and off when the water level exceeds the
preset algorithmic value, which is then displayed on the LCD screen. When the water level
falls to 0%, it will activate automatically, and once it reaches 100%, it will switch off.
Additionally, we will observe that the pump will not operate in the absence of a water source
to fill the tank since air will enter the pump and cause damage if it runs without water. Under
these circumstances, the LCD panel will display the words "dry protection," which refers to
the condition. Given that it would make it simpler for the user to fill the tank without
assistance, the results showed that the automatic water level control device employing
ultrasonic technology was effective based on readings that were practically monitored
during the project's operation.
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I. Introduction

Among the world's most pressing issues is the lack of
water. Recognizing the necessity of water conservation is
important. A sudden scarcity of water is a frequent
occurrence, particularly in areas with high people density,
such dorms, residences, workplaces, hotels, hospitals,
educational institutions, and many other locations[1][2] . It's
also unknown when a water pump will fill up when it is
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turned on, and occasionally the pump will continue to push
water into the tank until the water begins to overflow[3]. This
causes overflowing tanks to leak into the roofs and walls,
wasting water and energy—the three things that are most
dangerous for an economy's growth[4]. Water should be
conserved in every way possible and made available for use
by all. This much is evident. therefore, we can tackle these
issues with the water level indicator. [5]In this specific work,
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we provide an automated liquid level monitoring system and
an adjusted control approach in the control algorithm that
helps the pump avoid operating when there is no water in the
subterranean tank, so keep the pump from going dry.
reducing water waste, conserving energy, and safeguarding
the pump by turning it off to avoid it running in dry run
conditions. The prototype system that was designed has
undergone successful testing and verification. The outcomes
acquired have confirmed that the control system that was
designed can achieve three different advantages: The
economical use of electrical power, Pump/Device Protection
by avoiding Dry Run Not wasting water. [6]This research has
been successful in emphasizing how easy it is to create Power
Electronic systems utilizing Arduino microcontrollers. One
way to increase the lifespan of the pump is to use a Direct-
on-Line starter when starting it. Under this configuration, the
motor's primary circuit would be coupled with an overload
relay to stop overloads from burning the stator windings.
[7]This study illustrates how Water's ability to conduct
electrical powers the Adriano-based Smart Submersible
Pump Controller. Consequently, a circuit can be opened or
closed using water. Various circuits in the controller give
different signals in response to changes in the water level.
Depending on our needs, these signals are used to turn the
motor pump ON or OFF. Three sensors are positioned within
the tank: one at the bottom, one in the center, and one at the
top level. As soon as the tank's water level drops, water flows
through the middle sensor, activating the motor and
replenishing the tank automatically. Without the need for
human intervention, the motor automatically turns off when
the water level rises thanks to a top-level sensor. [8]This
study will employ computer technology to create a safety
system that will automatically adjust the pump based on the
water level in the well and turn the pump on/off when the
water is used for filling the water tank and watering the crops.
Because water is scarce in some places, automatic pump
shifting, automatic pump turning on and off, and water supply
monitoring will all help prevent electric shock deaths and
save lives. They will also save electricity and water.[9]In this
job, the water pump is turned on when the water level is low
and turned off when the water level is high. As a result, the
water level controller based on Node MCU helps to avoid
water waste in the overhead tank. This project uses an
ultrasonic sensor in a transmitter circuit to measure the water
level in terms of distance. The microcontroller receives this
data and uses a local OLED display to continuously check the
water level. The water pump is further controlled by a relay
driver that is connected to the controller. The controller
determines the appropriate ON and OFF times for the pump
based on the water level in the above tank.[10]An overview
of Internet of Things-controlled water storage tanks (IoT-
WST) is provided in this paper. Because water storage tanks
are frequently used for storing water in both rural and urban
regions, the study's authors have acquired useful information
about the intelligent monitoring of these tanks. An overview
of water monitoring methods was given by the authors,
covering both IoT-based (smart monitoring) and

conventional methods using wireless sensors networks
(WSN). They then carried out an analysis of the state-of-the-
art IoT-based water storage tank monitoring (IoT-WST).
Here, the possible benefits and drawbacks of each IoT-WST
were examined in detail. Additionally, the writers went into
detail about current IoT-WST technologies and
methodologies. They took into account water leak detection,
water level monitoring, and automatic water storage tank
refilling within this framework.[11]This study improved on
previous water level controllers by using a calibrated circuit
to show the water level and by using DC power instead of ac
power, which reduces the chance of electrocution. With the
input voltage, the created system can power a 1 HP pump that
can provide an output current of up to 20 A. By optimizing the
performance and lifespan of the electric water pump, the
system will help to reduce the expense and inefficiencies of
human intervention related to manual pump monitoring and
control. [12]This study presents a novel method for a water
pump and pump station multi-intelligent control system
(MICS), which is efficiently planned, implemented, and
utilized in the agricultural industry. The electro-pump
controller, the water level in the reservoir, and the alarm
control system are the three control systems that make up the
primary part of MICS. Managed by SMS or ringtone, the
complete system is controlled by IoT technology and can be
accessed at anytime, anywhere. In order to prevent mechanical
strain and electrical shocks when operating the electro pump,
a soft starter mechanism was created and taken into
consideration. A four-state switch was used in the design of
the proposed control system, allowing for human operation,
automatic operation, IoT state operation, and ultimately off-
mode operation. To show how successful the suggested
control mechanism is, the model is used on a real-world case
study. It is discovered that using MICS via IoT can save up to
60% of water in addition to improving the productivity and
efficiency of the water management system.

The proposed system measures the distance between the
sensor and the water's surface precisely by using ultrasonic
sensors. Based on predetermined criteria, the Arduino
microcontroller interprets the sensor data and initiates the
necessary actions. The Arduino triggers the water pump to
replenish the tank when the water level drops below a
predetermined threshold. When the tank is empty and there is
no water in it, the pump will not run to keep it that way.The
project minimizes costs and maximizes efficiency by
automating water level management.

II.  Materials And Method
The planned controller-based microcontroller system
consists of many stages: system design, component
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installation, and system programming, which generates a set
of instructions and instructs the microcontroller on how to
carry out the necessary work. The system is made up of many
hardware and software elements. The Arduino Uno
microcontroller and the sensor units are the two most
significant gadgets utilized in the suggested work. The heart
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of the system is the Arduino Uno microcontroller. The
characteristics connected to the system that keep an eye on
the smart circuit are called sensors. The following sections
will provide descriptions of the wvarious hardware and
software components that the proposed system depends on,
shown in Fig. 1.

Fig 1. Proposed system.

A. The Hardware Components

The suggested system is established by connecting
several hardware components. The most crucial ones are
listed below:

1. Arduino Uno

Based on a basic microcontroller board and a
development environment utilizing the Processing language,
Arduino is an open-source physical computing platform,
shown in Fig. 2[13]. The ATmega328[14], a high-
performance Atmel 8-bit AVR RISC microcontroller, is the
foundation for the Arduino Uno microcontroller board. The
voltage range at which the device operates is 1.8-5.5 volts.
The Arduino Uno contains a 16 MHz ceramic resonator, 6
analog inputs, 14 digital input/output pins, a USB port, a
power jack, an ICSP header, and a reset button. It contains
everything needed to support the microcontroller; simply
connect it to a computer with a USB cable or power it with
an AC-to-DC adapter or battery to get started. The Arduino
Uno can be powered via the USB connection or with an
external power supply. The Gnd and Vin pin headers of the
power connection can accept battery leads. The board can run
from a 6 to 20-volt external power source.

Fig 2. Arduino Uno [13].

il.

HC-SR04 Ultrasonic Sensor Module

SONAR is used by the HC-SRO04 ultrasonic sensor to
calculate distance [15],shown in Fig. 3. From 2 to 400 cm, it
provides good non-contact range detection with consistent
readings and high accuracy. An ultrasonic transmitter and
receiver module are included. The ultrasonic sensor
measures the time interval between a wave being emitted and
received by using sound reflection. At the transmission
terminal, it often sends a wave and receives the reflected
waves[ 16]. The length of time required is utilized to calculate
the separation between the obstruction and the sensor using
the air-normal sound speed of 340 m/s [17].

Object
Receiver

')
yy o

Transmitter

Fig 3. HC-SR04 Ultrasonic Sensor Module[18].
iii. Liquid Crystal Display

Electronically modulated optical devices, or 16x2 LCDs, are
a fairly simple module that are widely used in a wide variety
of circuits and devices[19]. LCDs are inexpensive and easy to
program for text and images. Up to 16 characters can fit on
each of the two lines of a 16 by 2 LCD

iv. Relay Modeling
A single channel relay board with 5V[20], shown in Fig. 4.

Relays are electromechanical switches that run on
electricity[21]. They are made up of two primary
components: a mechanical  switch and an electromagnet
(coil).

Fig 4. Relay.

Relays work by using the electromagnetic principle to
move a low-power switch that conducts high-voltage
electricity. Use it to operate 240V appliances directly. The
maximum that the relay can handle is 7A/240 V AC or 7A/24
V  DC. Relays have three connections: Common (COM),
Normally Open (NO), and Normally Closed (NC). These
connections are easily made and broken out using three-pin
screw terminals. The board has a power indicator (RED) and
a relay status (GREEN) LED to facilitate debugging. The
board is capable of handling input voltages between 3 and 5
volts. The three header pins on the board are connected to
power input and relay control signals.
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v. submersible water pump

Submersible pumps are those that can be submerged
entirely in water[22]. By converting rotary energy into
kinetic energy and ultimately pressure energy, a submersible
pump raises water to the surface. The pump's intake draws
water in, forcing it through the diffuser due to the impeller's
spinning motion. It rises to the surface from that point.
Having the pump submerged in the fluid eliminates the need
for priming, which is the main benefit of a submersible

pump[4].

Breadboard

In general, breadboards are hooked to a wall outlet or
attached to a standard power supply that runs on batteries.
When a circuit is installed correctly and the breadboard is
connected, some holes are connected to positive or low
voltage, allowing electricity to flow through the circuit[23].

V.

vii. Battery
For this project, a 12V battery source is utilized.

viii. connecting wires
All of the aforementioned parts must be connected to the
Arduino and breadboard using connecting wires.

B. Software Requirements

Software is utilized in the suggested monitoring system
to validate the interface, in addition to the different devices
that were previously described. To demonstrate the
communication technique with the proposed system, a
description of the hardware interface with the software is
given in this part. This application is used to run specified
tasks for the monitoring system and control system
components. The Arduino is programmed in the C
programming language. It is a programming language for
different microcontrollers that is a variation of C/C++. To
write code and communicate with different electronic
components, Arduino requires familiarity with C. On
embedded devices, it operates straight away. Installing
Arduino C allows you to program Arduino. After that,
connect the microcontroller to the computer and drag the
bootloader file onto it.

I11.

System

The proposed system is fully self-sufficient; it measures
the water level and installs an automated water tank and
pump to control the system. The system automatically
controls water levels to prevent overflow from the tank and
controls the pump when the water level in the tank drops
below the predetermined margin.

The index of Arduino, that of an ultrasonic sensor will
be mounted atop the water tank to measure the water level in
this Arduino-based water level indicators and controller
paper. Sound waves travel in an environment and, upon

Methodology of the Proposed Monitoring

encountering an obstruction, they immediately return back to
the source as an echo. The amount of time that the transmitted
wave requires to delay before reflecting back as an ECHO is
measured by the ultrasonic sensor. The distance between the
water's level and the sensor can be estimated by coding the
Arduino with this delay time. The code is loaded into the
Arduino to automatically turn on and off the water supply
based on the requirements that we set for both the maximum
and minimum limits. The two circuits that make up the
ultrasonic sensor are the transmission circuit and the receiving
circuit. Ultrasonic waves are converted from electrical signals
into signals by the transmitter circuit, and electrical signals are
then converted back into ultrasound waves by the receiver
circuit.

We have the ability to determine the proximity of any
item by employing this ultrasonic sensor. Using the echo
principle, an ultrasonic sensor uses sound to detect objects and
calculate distance. Water is also regarded as an object in this
suggested system since sound waves striking it create an echo,
which the ultrasonic sensor's echo portion detects.

The working of ultrasonic sensors by measuring the time
duration distance is determined. About 340 meters per second
is the speed of sound. The Arduino control is primarily
responsible for the paper can's operation.

Travel TimexSpeed of Sound
2

Distance =

(D[24]

Distance

Fig 5. Ultrasonic wave[25].

The distance between the sensor and the water level can be
used to describe how the system operates[25].

The experiment's data Table 1, which displays the cases
used in the practical application, is shown below.

Table 1. Measurement.

Cases Distance detected by Ultrasonic Percentage
Sensor(cm)

Case # 1 5 100%

Case # 2 8 80%

Case #3 10 50%

Case # 4 12 20%

Case #5 - Dry
Protection
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IV. Results And Discussion

CASE#1: In this instance, the LCD's distance display is
less than five centimeters. This indicates that the water in the
tank is full. Consequently, the Arduino operates the relay to
switch off the pump if it is ON at the time. This regulates the
amount of water that overflows the tank, shown in Fig. 6.

Fig 6. CASE 1.

CASE#2: In this instance, the LCD's distance display is less
than 10 centimeters. This indicates that the water level in
the tank is nearly full. As a result, if the pump is switched
on at that moment, the Arduino operates the relay, which
keeps the pump running until the next command is sent and
the LCD displays that the water level is high, shown in Fig.

Fig 7. CASE 2.

CASE#3 :The distance shown on the LCD in this instance
is both larger than and less than 4 cm. In other words, the
tank's water level is medium. In the event that the pump is
turned on at that point, it stays that way until the relay
receives a new command. Additionally, if the water supply
is off at that moment, it stays off until the relay receives the
next command. This indicates that nothing is done
specifically in this instance; instead, everything stays as it
was, shown on Fig. 8.
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Fig 8. CASE 3.

CASE#4 :The distance shown on the LCD in this instance is
more than 12 cm. This indicates that there is no water in the
tank. Thus, in the event that the pump does not operate at that
moment, the Arduino activates the relay, switching the pump
on, shown in Fig. 9.

Fig 9. CASE 4.

CASE#5 :In this case the LCD will displayed (Dry
Protection) that’s mean no water to fill the tank which going
to turn off the water pump to protect the pump from damage,
shown in Fig. 10.



Al-Rafidain Journal of Computer Sciences and Mathematics (RICM), Vol. 18, No. 2, 2024 (168-174)

Fig 10. CASE 5.

V. Conclusions

The water level indicator system using Arduino,
ultrasonic sensor, pump, and LCD is designed to provide real-
time monitoring and control of water levels. The LCD display
presents the current water level, updating dynamically
through readings from the ultrasonic sensor. If the water
level falls below a specified threshold, the pump is activated
to maintain or increase the water level. Conversely, if the
water level exceeds the predetermined threshold, the pump is
turned off. This system offers a straightforward yet effective
solution for automated water level management, ensuring a
reliable and responsive operation to maintain optimal water
levels. Adjustments to the code, such as fine-tuning the
distance threshold, can be made to tailor the system to
specific requirements or environmental conditions. The serial
monitor in the Arduino IDE provides a tool for real-time
monitoring and debugging, allowing users to observe
distance measurements and confirm the proper functioning of
the system. Care should be taken to verify correct component
connections and to address any potential issues that may arise
during implementation. With the help of Arduino, we were
able to install an ultrasonic detector at the top of the tank and
measure the data. We are able to use the results of a successful
measurement to automate water level control.
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