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Abstract- Water scarcity and inefficient water management are growing concerns
in residential, agricultural, and industrial sectors. Manual operation of water pumps
often results in overflow, water wastage, unnecessary power consumption, and damage
to the motor due to dry running. This paper presents an Automatic Water Level
Controller with intelligent monitoring and motor protection features. The proposed
system continuously senses the water level in a storage tank and controls the pump
automatically without human intervention. In addition to basic ON/OFF control, the
system improves reliability by reducing motor stress, optimizing pump runtime, and
ensuring safe operation. The design is simple, cost-effective, and suitable for everyday
applications, contributing to sustainable water and energy management.
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. Introduction

Water plays a vital role in daily life, yet improper management leads to significant
wastage. In many buildings and rural areas, water pumps are operated manually, which
requires continuous attention. Forgetting to turn off the pump after the tank is full
causes overflow, while running the pump without sufficient water can damage the
motor. These issues increase maintenance cost and energy consumption.

Automation provides an effective solution to these problems. An Automatic Water
Level Controller ensures that water tanks are filled only when required and stops the
pump when the desired level is reached. By using level-sensing techniques and control
circuitry, the system reduces human effort and improves operational efficiency. This
paper focuses on a reliable automatic control method that enhances motor safety while
supporting efficient water usage.

Il. Literature Survey

Several studies have been carried out in the field of automatic water level monitoring
and control to address the problems of water wastage, energy loss, and motor damage.
Early research focused mainly on mechanical float-based controllers. These systems
were simple in design and low in cost; however, they suffered from poor reliability due
to mechanical wear, corrosion, and frequent maintenance requirements.

With the advancement of electronics, researchers introduced sensor-based water level
controllers using conductive probes and comparator circuits. These systems improved
response time and accuracy but faced limitations such as electrode scaling and
sensitivity to water quality. To overcome these drawbacks, microcontroller-based
systems were later developed, providing better flexibility and control logic.
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Recent literature highlights the use of non-contact sensors such as ultrasonic and
capacitive sensors for water level detection. These methods reduce physical contact
with water, thereby lowering maintenance and increasing system lifespan. Many
researchers have also explored relay-based motor control techniques to ensure safe
switching of high-power pumps using low-voltage control signals.

In the last few years, smart water management systems integrating wireless
communication and 10T technology have gained attention. Such systems allow remote
monitoring, real-time alerts, and data

logging for water usage analysis. Although these systems offer advanced features, they
often increase overall system cost and complexity. Based on the literature review, there
is a clear need for a simple, reliable, and cost-effective automatic water level controller
that provides efficient control and motor protection without excessive complexity.

I11. Problem Statement

Manual water pump operation leads to several challenges such as water overflow,
power wastage, and motor damage due to dry running. These problems mainly arise
from the absence of an automatic monitoring mechanism. In locations where water
usage is frequent and continuous, relying on human supervision is inefficient and
unreliable. An automated system is required to control water levels accurately, protect
the motor, and minimize water and energy loss without increasing system complexity.

IV. Aim and Objectives

Aim: To design and implement an automatic water level controller that efficiently
manages tank water levels while protecting the pump motor and reducing resource
wastage.

Objectives:

e To automatically control the water pump based on tank level conditions

To prevent overflow and dry running of the motor

To reduce electricity consumption by optimizing pump operation

To minimize human intervention in water management

To provide a low-cost and reliable solution suitable for domestic and small-scale
applications

V. System Architecture

The proposed system consists of water level sensors, a control unit, a relay module, and
a pump motor. Sensors placed at predefined levels in the tank continuously monitor the
water level. The control unit processes the sensor signals and decides whether the pump
should be turned ON or OFF. A relay acts as an electrically isolated switch between the
control circuit and the high-power pump motor. This arrangement ensures safe and
automatic operation of the pumping system.
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V1. Components

555 Timer IC

The 555 Timer IC is a widely used integrated circuit for generating precise timing
delays and control signals. It can operate in three functional modes: astable,
monostable, and bistable. In the proposed automatic water level controller, the 555
timer is used as a control unit to generate switching signals based on water level
conditions. It ensures reliable motor control by providing stable and accurate output
signals, eliminating the need for manual intervention. Its simplicity, low cost, and high
reliability make it suitable for automation applications.
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Resistors

Resistors are passive electronic components used to limit current and divide voltage
within a circuit. In the automatic water level controller, resistors play a crucial role in
protecting components such as LEDs, transistors, and the 555 timer from excessive
current. They also help in biasing transistors and maintaining stable voltage levels
across different circuit stages, ensuring smooth and safe operation of the system.

Capacitors

Capacitors are energy storage components that store electrical charge and release it
when required. In this system, capacitors are mainly used for filtering and timing
purposes. They help reduce voltage fluctuations, suppress noise, and stabilize the power
supply. Capacitors connected with the 555 timer also assist in generating accurate time
delays and smooth switching actions in the control circuit.

12V SPDT Relay
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A 12V Single Pole Double Throw (SPDT) relay is used to control high-voltage and
high-current devices using low-voltage control signals. In the automatic water level
controller, the relay acts as an electrical switch that turns the pump motor ON or OFF
based on the signal received from the control circuit. It provides electrical isolation
between the low-power control section and the high-power motor, ensuring safe and
efficient operation.

Connectors

Connectors are used to establish secure electrical connections between different parts
of the circuit. They allow easy connection and disconnection of sensors, relays, power
supply lines, and motors. In this project, connectors improve flexibility, simplify
maintenance, and help in troubleshooting by providing organized and reliable wiring
connections.

Zero PCB (General Purpose PCB)

A Zero PCB, also known as a general-purpose PCB, is used to assemble and mount
electronic components without designing a custom printed circuit board. It consists of
pre-drilled holes with copper pads that allow easy soldering of components. In this
project, the Zero PCB helps in arranging components neatly, reducing loose wiring, and
improving overall circuit stability and durability.
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Pump Motor

The pump motor is an electromechanical device used to transfer water from a source
tank to an overhead storage tank. In the automatic water level controller, the motor
operates automatically based on the detected water level. The motor turns ON when the
water level is low and turns OFF when the tank becomes full. This automatic operation
helps conserve water, reduce electricity consumption, and protect the motor from
damage due to dry running.

Working

When the water level in the tank falls below the minimum threshold, the corresponding
sensor sends a signal to the control unit. The controller activates the relay, turning ON
the pump motor. As the tank fills, sensors continue monitoring the rising water level.
Once the maximum level is reached, the controller deactivates the relay, switching OFF
the pump automatically. If the water source is unavailable, the system prevents
unnecessary motor operation, thereby protecting it from dry running.

VII. Results

The system was tested under different water level conditions. It successfully controlled
the pump operation without manual intervention. Overflow was completely eliminated,
and the pump operated only when required. The response time of the relay was fast and
reliable. The system demonstrated reduced power consumption and improved motor
safety, proving its effectiveness for real-world applications.

VIII. Advantages & Applications

Advantages:

e Efficient water usage

Reduced electricity consumption
Protection against motor damage

Low maintenance and easy installation
Cost-effective automation solution
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Applications:

e Residential water tanks

Apartment buildings

Agricultural irrigation systems

Small industries

Educational and healthcare institutions

Future Scope

Future improvements may include integration with wireless communication modules
for remote monitoring, mobile-based alert systems, and data logging for water usage
analysis. Renewable energy sources such as solar power can also be incorporated to
enhance energy efficiency and sustainability.

IX. Conclusion

The Automatic Water Level Controller presented in this paper offers a practical and
reliable solution for effective water management. By automating pump control and
ensuring motor protection, the system reduces water wastage, saves electricity, and
minimizes human effort. Its simple design and affordability make it suitable for
widespread adoption, supporting sustainable resource management in modern society.
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