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ABSTRACT

The Water Level Indicator is an electronic device designed to monitor and indicate the water level within a tank or reservoir. This system helps manage the use of
water resources efficiently by preventing overflow and dry running of the pump, thereby conserving water and electricity. The primary objective of this project is
to automate the process of water level detection and provide a visual and/or audible alert based on the water level inside the container.

The system typically consists of sensors or probes placed at different heights within the tank to detect the water level. These sensors are connected to an electronic
circuit, which processes the signals and activates LEDs or buzzers accordingly. The LEDs represent different water levels such as empty, low, half, and full. When
the tank is full, a buzzer may sound to alert the user to turn off the motor or stop the water supply. The project utilizes basic electronic components such as transistors,
resistors, LEDs, and a power supply, making it cost-effective and easy to construct. Additionally, this system can be enhanced with the integration of
microcontrollers or loT modules for automatic motor control and remote monitoring. Overall, the Water Level Indicator is a simple yet handy device for households,
industries, and agricultural fields, promoting water conservation and reducing the chances of water wastage due to human negligence.

INTRODUCTION

Background: Water is a vital resource for all forms of life, and its efficient management is becoming increasingly important in the face of growing demand
and limited supply. One of the key aspects of water conservation and management is the monitoring of water levels in storage systems such as tanks,
reservoirs, and overhead water systems. A water level indicator is a device or system designed to detect and display the level of water in a container,
providing real-time information that can help prevent overflow, dry run of pumps, and water wastage.

This research paper focuses on the design and implementation of a cost-effective and reliable water level indicator system using simple electronic
components. The proposed system aims to enhance household and industrial water management by offering a practical solution for monitoring water
usage. By integrating this system into daily operations, users can ensure optimal water. utilization, reduce energy consumption, and promote sustainable
water management practices.

Literature review:

The paper reviews automatic water level indicators, highlighting their role in preventing water wastage and improving efficiency. It explains how
sensors detect water levels and control pumps automatically, reducing manual effort and energy loss. Various technologies like ultrasonic sensors and
loT-based systems are discussed. The system benefits include water conservation, energy savings, and pump protection, though challenges like sensor
corrosion and wiring issues exist. The paper suggests future improvements with advanced sensor technology and 10T integration for better automation.

The research paper describes a water level indicator using Arduino and a water sensor to monitor tank levels. It uses LEDs and a buzzer to indicate low,
half, and full water levels. An advanced version includes a GSM module to send SMS alerts for remote monitoring. The system is useful in homes,
industries, and smart cities for water management and conservation.

The research paper presents a low-cost Water Level Indicator that prevents water wastage by using LEDs and a buzzer to indicate different water
levels. It operates on a simple circuit with minimal components and is suitable for homes, hotels, and industries. Future improvements include automatic
motor control using sensors for better efficiency. The system is easy to install, energy-efficient, and aids in water conservation.

The research paper presents a smart water level indicator and valve controller using a BC547 transistor-based sensor and ATmega328P microcontroller.
It features LED indicators, ESP8266 Wi-Fi for remote monitoring, and a solenoid valve for automated control. The loT-based system aims to reduce
water wastage and improve efficient water management in industrial and domestic applications.


http://www.ijrpr.com/

International Journal of Research Publication and Reviews, Vol 6, Issue 5, pp 3089-3092 May 2025 3090

The Auther Parth R Kamble presents an automatic water level indicator and controller using sensors and an Arduino. It prevents water wastage by
detecting water levels and switching the pump ON/OFF. The system is cost-effective, energy-efficient, and easy to install. Future improvements may
include web-based monitoring and mobile control for better water management.

The Water Level Indicator is a simple, low-cost device that uses LEDs and a buzzer to show water levels in a tank. It operates using IC 4049, resistors,
and a PCB. As water reaches different levels, LEDs light up, and a buzzer alerts when the tank is full. It is easy to implement, requires minimal
maintenance, and helps prevent water wastage, making it ideal for rural households.

The research paper describes a water level indicator using Arduino and a water sensor to monitor tank levels. It uses LEDs and a buzzer to indicate low,
half, and full water levels. An advanced version includes a GSM module to send SMS alerts for remote monitoring. The system is useful in homes,
industries, and smart cities for water management and conservation.

The Water Level Indicator is a simple, low-cost device that uses LEDs and a buzzer to show water levels in a tank. It operates using IC 4049, resistors,
and a PCB. As water reaches different levels, LEDs light up, and a buzzer alerts when the tank is full. It is easy to implement, requires minimal
maintenance, and helps prevent water wastage, making it ideal for rural households.-Saurabh Verma.

The Water Level Monitoring System is an loT-based solution that uses ultrasonic sensors, a microcontroller, and a Raspberry Pi to monitor and control
water levels in storage tanks. It displays real-time data on an LCD screen and web interface while triggering a buzzer alert when water reaches critical
levels. The system also automates the water pump to prevent overflow and wastage, ensuring efficient water management with minimal human
intervention.

The research paper discusses the design and implementation of a microcontroller-based automated water level indicator system. The system uses sensors
to detect water levels and transmits data to a control unit, which can trigger actions such as switching a pump on or off. It aims to prevent water overflow
and optimize water usage. The system is designed for both wired and wireless monitoring, with the ability to send alerts via mobile networks. It can be
applied to various areas, including homes, industries, and flood monitoring systems, improving efficiency and reducing human intervention.

Research questions

1. How can water level be accurately measured using simple and low-cost sensors?

2. What is the most efficient circuit design to control LEDs based on varying water levels (in 10% increments)?

3. How does the placement of sensors or

Do probes inside the tank affect the accuracy of water level detection?

4. How can the system be made energy-efficient while maintaining accuracy in real-time water level detection?

5. What are the challenges in designing a scalable water level controller system for different tank sizes?

6. What are the practical limitations of using LEDs as visual indicators in real-world tank environments (e.g., sunlight, dust, water vapor)?
7. How can this system be extended with additional features like buzzer alarms or wireless alerts for specific water levels?

8. What are the potential use cases for such a system in rural and urban settings?

METHODOLOGY

Block Diagram:

Water Tank +—» W‘g:;;:;’"' t——»  Arduino Uno ™ LED Indicator ~® Buzzer

10%10100 %

Explanation:
1. Water Tank

The water tank is the central unit where the water is stored and monitored. It must be large enough to hold the required volume of water and structured
in a way that allows the insertion of water-level sensing elements at different heights. The tank acts as a physical reference for measuring the rising or
falling level of water. To accurately detect the percentage levels, the tank is internally marked or measured such that each sensor placed inside corresponds
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precisely to a 10% increment of the tank's total height. It must also be made of a material that supports electrical isolation if conductive sensing is used,
and should be stable enough to avoid sensor misreadings due to vibrations or splashing.

2. Water Level Sensors (S1-S10)
The water level sensor is responsible for detecting the presence or absence of water at

various levels within the tank. This project typically consists of conductive probes inserted at intervals of 10% height from the bottom to the top of the
tank. These probes work on the principle that water can conduct a small amount of electricity. When water touches a probe, it completes a circuit between
that probe and the common ground placed at the bottom of the tank. This sends a signal (usually a HIGH voltage) to the microcontroller, indicating that
water has

Reached that level. Each probe works independently, allowing the system to monitor exactly how full the tank is, step by step in 10% increments.
3. Arduino UNO

The Arduino UNO is the microcontroller at the heart of the system. It functions as the decision-maker, processing input from the water level sensors and
controlling the output devices such as LEDs and buzzers. The Arduino constantly scans its input pins to check the signal status from each probe.
Depending on how many probes are detecting water, it calculates the current water level and activates the corresponding number of output LEDs. Its
built-in digital 1/0 pins, programmable logic, and fast response time make it ideal for real-time monitoring. The Arduino can also be programmed to
trigger warnings, automate a pump, or transmit data for more advanced features.

4. LEDs (LED1 to LED10)

Represent each 10% water level step.

Gives a visual representation of tank status.

LED1 = 10%

LED2 =20% ...

LED10 = 100%

LEDs in this project are used as visual indicators to display the current water level in the tank.

Each LED corresponds to a 10% increase in water level, so a total of 10 LEDs are used to represent levels from 10% to 100%. The
Arduino sends signals to these LEDs via its digital output pins, turning them ON or OFF depending on the sensor inputs.

For example, if water reaches the 50% probe, the first five LEDs light up. This provides an easy-to-understand visual display of the water level, even
from a distance. Each LED requires a current-limiting resistor to protect it from excessive current and ensure long-term operation.

5. Output Devices

LED Indicators: Show water levels (e.g., Green = full, Red = low).

Buzzer: Sounds when water is very low or full (overflow alert).

LCD Display (optional4): Shows real-time level percentage or messages like "Tank Full" or "Refill Needed".
6. If the water level falls below a certain level (say 20%), Arduino will turn ON the pump.

When the tank is full (100%), it will turn OFF the pump to avoid overflow.
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RESULT

CONCLUSION

A Water Level Controller mini project automates water management by turning a pump ON/OFF based on water levels. It uses sensors, Arduino, and a
relay to control the pump. This system prevents overflow, saves water, and reduces electricity consumption, making it useful for homes, industries,
and agriculture.
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