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Abstract: Water pollution has become a major global concern due to rapid industrialization, population growth, and climate change.
Continuous monitoring of water quality is essential to ensure safe drinking water and to protect aquatic ecosystems. Traditional water
testing methods are time-consuming, costly, and require human intervention, making them unsuitable for real-time monitoring. This
paper presents a Solar Based Water Quality Monitoring System with UV Rays Filter, which provides an automated, low-cost, and eco-
friendly solution for real-time water quality assessment and purification. The proposed system measures critical parameters such as pH,
turbidity, and electrical conductivity using sensors interfaced with a microcontroller. The collected data is transmitted wirelessly through
a Wi-Fi module for remote monitoring. Solar energy is utilized as the primary power source to ensure uninterrupted operation with low
power consumption. Additionally, a UV filtration unit is integrated to disinfect water by eliminating harmful microorganisms.
Experimental results demonstrate that the system effectively monitors water quality parameters and provides safe, potable water with
minimal human intervention. This system is suitable for applications in rural areas, rivers, reservoirs, and smart water management
systems.
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I.INTRODUCTION:
Water is a vital natural resource for human survival, agriculture,
and industrial activities. However, the quality of water resources
is deteriorating rapidly due to pollution caused by industrial
waste, agricultural runoff, and domestic sewage. Contaminated
water is responsible for numerous waterborne diseases and
ecological imbalance, making water quality monitoring an
essential requirement.

In developing countries like India, rivers such as the Ganga are
severely polluted and pose serious health risks. The river serves
nearly 40% of the country’s population but is contaminated with
untreated sewage and industrial effluents. According to
environmental studies, the Ganga ranks among the most polluted
rivers in the world. Therefore, continuous and real-time
monitoring of water quality is crucial.

Conventional water testing techniques involve manual sample
collection and laboratory analysis, which are expensive, slow,
and unsuitable for real-time monitoring. With advancements in
Internet of Things (IoT) technology, sensor-based water
monitoring systems have emerged as an effective alternative.
These systems enable continuous monitoring, remote access, and
automated decision-making.

This paper proposes a solar-powered IoT-based water quality
monitoring system integrated with a UV rays filter to both
monitor and purify water. The system aims to provide a
sustainable, reliable, and cost-effective solution for water quality
management.

II.LITERATURE SURVEY

Several researchers have proposed IoT-based water quality
monitoring systems using different sensors and communication
technologies.

Author et al. developed an IoT-based water monitoring system
using pH and turbidity sensors with GSM communication. While
effective, the system required continuous power supply and
lacked purification mechanisms.

Another study introduced a wireless sensor network for
monitoring water parameters such as temperature and
conductivity. Although real-time monitoring was achieved, the
system was not energy-efficient and depended on grid power.

Some researchers proposed solar-powered monitoring systems,
but these systems were limited to data collection and did not
address water purification. UV-based water purification methods
have been proven effective in killing bacteria and viruses, but
their integration with real-time monitoring systems is limited.

The proposed system overcomes these limitations by combining
solar energy, IoT-based monitoring, and UV filtration into a
single integrated solution.

III.PROPOSED SYSTEM ARCHITECTURE

The proposed system consists of the following major
components:

 Water quality sensors (pH, turbidity, conductivity)

 Microcontroller unit

 Wi-Fi communication module
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 Solar power supply with battery backup

 UV filtration unit

 Cloud or mobile-based monitoring interface

3.1 Block Diagram Description

Flow Chart :

IV.HARDWARE COMPONENTS

4.1 pH Sensor

The pH sensor measures the acidity or alkalinity of water.
Maintaining a proper pH level is essential for safe drinking water
and aquatic life.

4.2 Turbidity Sensor

The turbidity sensor measures water clarity by detecting

suspended particles. High turbidity indicates contamination.

4.3 Conductivity Sensor

Conductivity measurement helps determine the concentration of
dissolved salts and impurities in water.

4.4 Microcontroller

The microcontroller acts as the central processing unit,
interfacing sensors and communication modules.

4.5 Wi-Fi Module

The Wi-Fi module enables wireless data transmission for real-
time monitoring through a web or mobile application.

4.6 Solar Panel

The solar panel supplies renewable energy to the system,
reducing power consumption and carbon emissions.

4.7 UV Rays Filter

UV radiation effectively kills bacteria, viruses, and pathogens
without altering the chemical composition of water.

V.SOFTWARE DESIGN AND ALGORITHM

Algorithm Steps:

1. Initialize sensors, Wi-Fi module, and microcontroller.

2. Read pH, turbidity, and conductivity values.

3. Process sensor data and compare with standard limits.

4. Transmit data to the server via Wi-Fi.

5. Activate UV filtration if water quality exceeds
contamination threshold.

6. Display real-time data on the monitoring interface.

7. Repeat the process continuously.

VI.RESULT AND DISCUSSION

The system was tested with different water samples. The sensor
readings were transmitted successfully to the monitoring
platform in real time. Solar power provided stable operation even
in remote locations. The UV filtration unit effectively reduced
microbial contamination, making the water safe for drinking. The
system demonstrated high reliability, low power consumption,
and accurate monitoring.

Advantages of the Proposed System

 Real-time water quality monitoring

 Low-cost and energy-efficient

 Solar-powered and eco-friendly

 Minimal human intervention

 Integrated water purification

 Scalable and flexible design

Applications

 Rural drinking water monitoring

 River and lake water quality assessment
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 Smart cities and smart water management

 Industrial wastewater monitoring

 Agricultural water monitoring

VII.CONCLUSION AND FUTURE SCOPE

This paper presents a Solar Based Water Quality Monitoring
System with UV Rays Filter, which provides an efficient and
sustainable solution for real-time water monitoring and
purification. The system successfully integrates renewable
energy, IoT technology, and UV disinfection to ensure safe
drinking water. Future enhancements may include integration of
additional sensors, GSM communication, AI-based water quality
prediction, and mobile app development.
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