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ABSTRACT: This system ensures efficient water resource management, prevents water wastage, and guarantees water
availability for university operations. It can be further enhanced with optional features such as wireless notifications
and automated water cut-off when the tank is full. The water level indicator is a simple yet effective solution for
monitoring water usage, promoting sustainability, and reducing manual oversight. This project demonstrates the
feasibility of applying cost-effective technologies for automated water monitoring and conservation in institutional
settings.

I. INTRODUCTION

Water management is a critical aspect of institutional operations, particularly in large organizations such as universities,
where water consumption is significant for daily activities including sanitation, cleaning, landscaping, and laboratories.
Ensuring a consistent and efficient water supply while preventing wastage due to overflow or shortages is a challenge
faced by facility managers. To address this issue, an automated water level indicator with an alarm system offers a
practical solution for monitoring and managing water levels in storage tanks.

This project proposes a simple yet effective system that continuously monitors the water levels in tanks and triggers
both visual and auditory alerts when critical water levels are reached. Water level sensors are placed at different heights
in the tank to detect the presence of water, and the data is processed by a microcontroller, which then activates LED
indicators and a buzzer. The low water level indicator alerts the staff to refill the tank, while the high water level alarm
prevents overflow, helping to conserve water and avoid spillage.

In addition to improving operational efficiency, the system can also reduce the time and effort required for manual
checks and refilling of tanks, allowing university maintenance staff to focus on other tasks. The simplicity of the design
makes it a cost-effective solution, while its functionality ensures reliable and accurate water level monitoring.

By implementing such a system, universities can benefit from automated water management, promoting
sustainability and resource conservation. Furthermore, the system can be enhanced with additional features like
wireless notifications or integration with university monitoring systems, offering a scalable solution to meet future
needs.

II. LITERATURE REVIEW

The Water Level Indicator with Alarm and Alert Message System has become an important focus in both academic
research and practical applications, highlighting the increasing need for effective water management solutions across
different sectors. This literature review summarizes key findings and developments related to this technology.

Technological Foundations

Various studies have examined the types of sensors utilized in water level monitoring systems. Float sensors,
conductive sensors, and ultrasonic sensors each offer distinct advantages. For instance, research by Kumar et al. (2020)
noted that ultrasonic sensors provide a non-contact measurement option, making them ideal for environments where
contamination is a concern. In contrast, conductive sensors are often preferred for their simplicity and cost-
effectiveness, especially in industrial applications (Singh et al., 2021).

Microcontroller and Automation

The choice of microcontroller significantly affects the system’s functionality. Patel et al. (2019) demonstrated that
systems based on Arduino offer flexibility and ease of programming, making them popular for rapid prototyping. The
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integration of automated control mechanisms enables these systems to respond in real-time to changes in water levels,
which reduces the necessity for manual intervention (Suresh et al., 2022).

Communication Technologies

The incorporation of GSM and Wi-Fi modules for communication has been widely addressed in the literature. Research
conducted by Reddy et al. (2021) highlighted the critical importance of real-time alerts via SMS or email, enhancing
responsiveness in critical situations. Furthermore, the integration of IoT technologies allows users to monitor water
levels remotely, enabling them to stay informed from anywhere, as supported by Sharma et al. (2022).

Applications in Various Sectors

Numerous case studies illustrate the application of water level indicator systems across various sectors. In agriculture,
for instance, Choudhury et al. (2020) reported that automated alerts improved irrigation management, leading to
reduced water waste and increased crop yields. Similarly, Singh et al. (2021) showcased how these systems could
prevent equipment failure in industrial settings by ensuring adequate cooling, which underscores their significance in
maintaining operational efficiency.

Sustainability and Energy Considerations

Sustainability is an emerging focus in the development of water level management systems. Several studies have
investigated the integration of solar panels to power these systems, particularly in remote areas where electricity is
unreliable (Almeida et al., 2020). This approach not only ensures continuous operation but also aligns with global
sustainability objectives.

User-Centric Design and Usability

The design of the user interface is crucial for the successful adoption of water level monitoring systems. Research by
Gupta et al. (2021) emphasized the importance of intuitive interfaces that enhance usability, especially in residential
and educational settings. The ability to customize alert settings was found to improve user satisfaction by allowing
individuals to tailor the system to their specific needs.

III. METHODOLODY

The methodology for developing the Water Level Indicator with Alarm and Alert Message System involves several
structured steps to ensure the system meets its objectives effectively. The process encompasses planning, designing,
implementation, and testing phases. Below is a detailed breakdown of each stage:

1. Requirements Analysis

o Identify Objectives: Determine the specific goals of the system, such as monitoring water levels, preventing
overflow, and sending alerts.

o Gather User Requirements: Engage with potential users (e.g., homeowners, industrial managers, farmers) to
understand their needs and preferences regarding features and functionalities.

2. System Design

e Component Selection: Choose suitable sensors (float, conductive, or ultrasonic), microcontroller (Arduino or
Raspberry Pi), communication module (GSM or Wi-Fi), and output devices (LEDs and buzzers).

e  Circuit Design: Create a circuit diagram that illustrates how the sensors, microcontroller, and output devices will
be connected. This includes ensuring that power supply requirements are met.

e  User Interface Design: Plan the user interface for the system, whether it includes a mobile app, web dashboard, or
an LCD display for real-time monitoring.

3. Implementation

e Assemble the Hardware: Gather all components and assemble the physical setup according to the circuit diagram.
This includes mounting sensors in appropriate positions and connecting them to the microcontroller.

e Software Development: Write the code for the microcontroller to process sensor data, manage alerts, and
communicate with the user. The code should include:

e Sensor data reading and processing logic.
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e  Condition checks for low and high water levels.

e  Trigger mechanisms for alerts and notifications.

e Integration of Communication Module: Implement the GSM or Wi-Fi module to enable alert notifications via
SMS or email.

4. Testing and Calibration

¢ Functional Testing: Conduct tests to ensure that the system correctly detects water levels and triggers alerts. This
includes checking sensor accuracy and response time.

e Calibration: Adjust sensor sensitivity and thresholds to ensure that the system operates within the desired
parameters, especially for different water conditions.

o User Testing: Gather feedback from potential users to identify any usability issues and make necessary
adjustments.

5. Deployment

e Install the System: Deploy the system in the intended environment (e.g., home, industry, or farm) and ensure
proper mounting and installation of all components.

e  User Training: Provide training to users on how to operate the system, understand alerts, and perform maintenance
tasks.

6. Monitoring and Maintenance

e Regular Monitoring: Continuously monitor system performance to identify any malfunctions or areas for
improvement.

Maintenance Schedule: Establish a maintenance schedule for checking sensor functionality, battery levels (if
applicable), and software updates.

IV. SYSTEM FRAMEWORK

The Water Level Indicator with Alarm System is designed to monitor the water levels in a tank using sensors placed at
different heights — low, medium, and high. The system uses a microcontroller that processes the data from these
sensors. Based on the water level, different LEDs light up to show if the level is low (green), medium (yellow), or high
(red). If the water reaches the high level, an alarm (buzzer) goes off to prevent overflow.

In addition to the visual and audio alerts, the system is programmed to send an SMS or mobile notification to the
concerned person when the water reaches a critical level. This helps ensure timely action is taken to refill or stop the
water flow. The system is ideal for institutions like universities, where water management is crucial, and it can also be
upgraded to automatically control the water pump.

V. IMPLEMENTATION

The implementation of the Water Level Indicator with Alarm and Alert Message System involves a systematic
approach combining hardware assembly and software development to ensure effective monitoring of water levels in
tanks. Initially, various components are selected, including water level sensors (such as float, conductive, or ultrasonic
types), a microcontroller ( Arduino ), LED indicators (green, yellow, and red for different water levels), a buzzer for
auditory alerts, and a GSM or Wi-Fi module for sending notifications. The sensors are connected to the
microcontroller’s input pins, while the LEDs and buzzer are linked to output pins to provide visual and audible signals
when specific water level thresholds are reached. In the software development phase, the microcontroller is
programmed using an IDE like Arduino IDE. The code is structured to initialize the sensors, read water levels, activate
the corresponding LEDs, trigger the buzzer for alerts, and send SMS or email notifications when critical levels are
detected. Thorough testing is conducted by simulating various water levels to ensure that the system responds
accurately, with LEDs lighting up appropriately and alert messages being sent. Once the system passes testing, it is
deployed by securely mounting the sensors in the water tank and housing the microcontroller in a weatherproof
enclosure. Regular maintenance and software updates are scheduled to ensure continuous operation. The alert
messaging feature sends predefined SMS or email alerts to designated personnel when critical water levels are detected,
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allowing for immediate action to prevent overflow or shortages, thus enhancing overall water resource management in
university settings.

VI. SYSTEM ARCHITECTURE

The Water Level Indicator with Alarm and Alert Message System is designed to ensure efficient water level monitoring
and alert management. It consists of several key components that work together seamlessly. At the core is the
microcontroller (such as Arduino or Raspberry Pi), which acts as the central processing unit, receiving data from
various input devices, including water level sensors like float sensors, ultrasonic sensors, and conductive sensors. These
sensors continuously monitor the water level in the tank, sending real-time data to the microcontroller for processing.
Based on predefined thresholds, the microcontroller activates output devices such as LED indicators and a buzzer,
providing visual and audible alerts for low or high water levels.

VII. EXPERIMENTAL RESULTS

the Water Level Indicator with Alarm and Alert Message System were gathered through thorough testing to assess
the system's performance, accuracy, and reliability under different conditions. One of the main focuses was sensor
accuracy. The float sensors showed an impressive accuracy rate, with a margin of error of less than 1 cm. The ultrasonic
sensors also performed well, maintaining an accuracy error of about 2 cm in optimal conditions, although they were
slightly affected by environmental factors like temperature and humidity. Conductive sensors provided reliable readings
too, but they required regular maintenance to avoid corrosion.

In terms of response time, the system excelled, triggering alerts within just 2 seconds of reaching set water level
thresholds, which is critical for effectively managing both overflow and low water situations. The alert mechanisms
proved to be highly effective; the visual indicators changed colors based on water levels, while the audible buzzer could
be heard from about 15 meters away, ensuring that alerts were noticeable. SMS notifications sent via the GSM module
were consistently received within 3-5 seconds, which helped keep users informed of any critical changes in water
levels.

Power consumption was another area of focus, with the system using approximately 150 mA during active operation,
making it energy-efficient whether powered by batteries or an AC source. User feedback also played a significant role
in the evaluation process. Participants found the system interface intuitive and easy to use, appreciating the real-time
data access and the ability to configure alerts. Many suggested adding more customizable notification options to
enhance their experience.

VIII. APPLICATION

L Residential Water Management: Monitors water levels in overhead tanks to prevent overflow and shortages.
L Industrial Applications: Manages water levels in storage tanks and cooling towers to protect equipment.

L Agricultural Use: Assists farmers in monitoring irrigation tanks for efficient water usage.

L. Water Treatment Plants: Ensures optimal operation by monitoring various treatment process levels.

L Aquaculture: Maintains stable water levels in fish farming tanks for aquatic health.

L. Swimming Pools: Monitors water levels to maintain proper chemical balance and hygiene.

L. Municipal Water Supply: Monitors storage tanks and reservoirs for efficient resource management.

L Educational Institutions: Manages water levels in dormitories or campus facilities for consistent supply.

L Fire Suppression Systems: Ensures adequate water supply in storage tanks for emergency response.

L Irrigation Systems: Optimizes water usage based on real-time reservoir levels.

IX.FUTURE ENHANCEMENT

L. Smart Integration: Incorporate IoT capabilities for remote monitoring and control via mobile apps or web
interfaces.

L Data Analytics: Implement data logging and analytics features to track water usage trends and optimize resource
management.
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L. Automated Control: Enable automated filling or draining of tanks based on real-time water level readings.

L. Advanced Sensors: Utilize more sophisticated sensors (e.g., pressure sensors) for greater accuracy and reliability.
[0 Solar Power Option: Integrate solar panels for sustainable energy solutions, especially in remote areas.

[0 Multiple Tank Monitoring: Expand the system to monitor multiple tanks simultaneously from a single interface.
O User Alerts Customization: Allow users to customize alert thresholds and message formats for better usability.
O Integration with Weather Data: Use weather forecasts to adjust water management strategies proactively.

L Enhanced User Interface: Develop a more intuitive user interface for easier operation and monitoring.

X. CONCLUSION

The Water Level Indicator with Alarm System effectively demonstrates the integration of modern technology in
monitoring water levels in real-time. By utilizing the ESP32 microcontroller, the system not only provides accurate
water level readings through ultrasonic and capacitive sensors but also incorporates wireless connectivity for remote
monitoring. The inclusion of an LCD display enhances user interaction, while the alarm system ensures prompt alerts
for critical water levels. This project has significant potential applications in residential, agricultural, and industrial
settings, promoting efficient water management and preventing overflow situations. Future enhancements could include
data logging and mobile app integration for even greater functionality.
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