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Abstract

This project gives us an insight into the use and monitoring of water
through the application of a water level monitoring system. This thesis
outlines a monitoring system that uses IoT technology and is powered
by solar energy. Inadequate water supply is a source of constraints for
the smooth running of an industry as well as work at home. This is
addressed with an innovative approach that aims to improve water tank
level monitoring capabilities by integrating solar energy. The system
uses an ultrasonic sensor placed on top of the water tank to consistently
monitor the water level and deliver real-time data to the
microcontroller unit. This system is equipped with solar panels,
ensuring continuous power supply and not producing environmental
pollution, also promoting a system with better green energy. It may be
possible to improve communication by utilizing Internet of Things (IoT)
technology. Wireless communication is used by the system to provide
smooth data flow between microcontrollers, sensors, and users. The
user's mobile device may show sensor data thanks to the Wi-Fi module,
which also makes it easier for the user and the system to connect. A
visual depiction of water levels is another feature that user-friendly
online interfaces, like the Blynk application, offer to its customers. This
enables consumers to decide quickly by using the information on
display to guide their choices.

1. Introduction

Malaysia, despite having an average annual maximum rainfall exceeding 2000 millimeters, faces geographical
and temporal variability in rainfall, with the lowest precipitation in June and July. In 2017, domestic water
consumption was high at 201 liters per capita per day, significantly above the WHO recommendation of 165
liters, necessitating an 18% reduction [1][2]. The Internet of Things (IoT) facilitates data transfer between
devices without human intervention, exemplified by applications like heart implant monitors, tire pressure
sensors, and smart trash cans [3]. Solar energy, the most abundant energy source, is effectively harnessed
through photovoltaic (PV) generation. PV pumping systems (PVPs) are cost-effective, easy to install, require
minimal maintenance every 5 to 10 years, and rely on renewable solar power, eliminating the need for non-

renewable energy sources [4].

1.1 Problem Statement

This is an open access article under the CC BY-NC-SA 4.0 license.
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Having a reliable water supply is essential for any community, but in our town, we have been dealing with these
unpredictable water outages that have become a thing of the past. These outages have taken a toll on us,
affecting everything from our day-to-day lives to the things we do for our businesses. We want to do something
about it, and we have come up with a solution that could really help. It is a water tank monitoring system that
could really help us get back on track with our water supply problems.

Several water tank monitoring systems that provide water level monitoring have already been developed.
However, most designs depend on traditional power sources such as batteries or alternating current energy,
which can be unreliable and require maintenance over time. In addition, the design emphasizes an eco-friendlier
system to help protect the ecosystem. This is why zero-emission panels will be used in this design as they are
more reliable and cost-effective to power the system [5].

1.2 Objective

The primary goal of this project is to design and develop a solar-powered water tank level monitoring system
utilizing [oT technology. The specific sub-objectives are threefold: firstly, to create an automated system that can
continuously monitor water levels in tanks, thereby eliminating the need for manual checks and ensuring real-
time accuracy. Secondly, the system will be powered by green energy, specifically solar power, making it
environmentally friendly and sustainable. Lastly, the project aims to establish a seamless connection between
the water tank level monitoring system and the user, allowing for remote monitoring and management through
IoT applications. This will enable users to access real-time data and receive notifications about water levels,
ensuring efficient water management and timely interventions when necessary.

1.3 Scope of Study

The scope of this project is to design and develop a solar-powered water tank level monitoring system
specifically for residents in areas facing water supply challenges. The system will include a comprehensive water
tank level monitoring setup employing an ultrasonic sensor to measure the water level accurately, a water flow
sensor to monitor the rate of water usage, and an Arduino Uno microcontroller to process the sensor data. This
system will be powered by solar energy, making it environmentally sustainable and independent of the electrical
grid. Additionally, the system will be integrated with user interfaces via Arduino and the Blynk software, which
can be installed on mobile apps. This integration will allow users to remotely monitor and manage the water
levels in their tanks, receive real-time updates, and get notifications, ensuring efficient water usage and timely
interventions when needed.

1.4 Material and Method

The materials and methods for developing a solar-powered water tank level monitoring system with IoT involve
several key components and steps. The system will utilize an ultrasonic sensor to accurately measure water
levels and a water flow sensor to monitor the rate of water usage, both connected to a Durian Uno
microcontroller for data processing. A solar panel, paired with a rechargeable battery, will provide a renewable
power source, ensuring continuous operation. An IoT module, such as the ESP8266, will enable wireless
communication, allowing the Durian Uno to send data to the cloud. The Blynk software will be employed to
create a user-friendly interface on mobile devices for remote monitoring and control. The system setup will
include calibrating the sensors, integrating solar power components, and configuring the IoT connectivity. The
Durian Uno will process and transmit data to the cloud, with the Blynk app displaying real-time water levels and
flow rates and sending alerts for threshold breaches. The system will undergo rigorous testing to ensure
reliability and accuracy, making it a sustainable and efficient solution for water management in areas with water
supply challenges.

2. Block Diagram

Fig 1 shows the complete block diagram of the proposed project. The hardware configuration incorporates a
variety of sensors, including an ultrasonic sensor, a water flow sensor, and a PIR sensor. Moreover, solar panel
technology is employed to provide energy to the device, thereby enhancing its reliability while encouraging a
more environmentally sustainable system. The primary objective of Blynk software development is to establish
a connection between the user and the device through the utilization of IoT technologies. This connection
enables remote monitoring of the water level. The system subsequently employs the LED to effectively show the
level of water and the buzzer to drive away animal disturbances such as birds and monkeys. The data is
transmitted to the user through the Internet of Things (IoT) and can be retrieved through the Blynk software.
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Fig 1 Solar Powered Water Tank Level Monitoring System Block Diagram

2.1 Flow Chart

The flowchart in Fig 2 will give a general overview of how the steps will be done in order to detect the water
level in the water tank. The sensors will gather and measure the data, which will be displayed on the Blynk app
and analysed through charts in the IoT cloud.

Ultrasonic sensor
» measure water level
in water tank.

!

Input data from
ultrasonic sensor
goes to process on
Durian Uno.

|

Calculate the water
level.

Water tank level is low level?

NO

LED ON

Fig 2 General Flowchart of the project.
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3. Result and Discussion

The finalized development of this system incorporates an ultrasonic sensor for water level detection, a water
flow sensor, and a PIR sensor for motion detection. The system can notify users through two approaches. The
first involves piezoelectric buzzers that ring when the PIR sensor detects movement, providing immediate alerts
to nearby users. The second approach uses the Blynk application installed on mobile phones, which aggregates
data from all sensors to provide real-time updates on water level, flow rate, and detected motion. The system's
reliance on solar power ensures continuous operation even during power outages or adverse weather
conditions, enhancing reliability. Additionally, a three-color LED setup can be used to display water level data
from the ultrasonic sensor, notifying nearby users. This integration of solar energy and IoT technology aims to
deliver efficient, reliable monitoring and notifications of water conditions and disturbances, ensuring user
readiness and promoting eco-friendly practices.

Table 1 The Condition and output of the system

No. Conditions Output

1.  Ultrasonic sensor detect water level  Indicator display “Green

is High. LED” (Bynk)
2. Ultrasonic sensor detect water level Indicator “Yellow LED”
is Medium (Blynk)
3. Ultrasonic sensor detect water level  Indicator “Red LED”
is Low (Blynk)
4. Water flow Sensor e Show value 0 if water
flow not detect water
flow.

e Show value 1 if water
flow detect water flow.

¢ LED green and red
blink if water flow
detect.

5. PIR sensor Buzzer will ON if
movement detected.

The water level monitoring system employs an ultrasonic sensor that triggers different LEDs based on measured
distances, providing clear visual indications of the tank's water levels. When the water level is less than 12 cm,
depicted in Fig 3 (a), the system activates the green LED, signaling a high-water level. In situations where the
water level ranges between 13 and 29 cm, as illustrated in Fig 3(b), the yellow LED illuminates, indicating a
moderate to decreasing water level. For water levels between 30 and 35 cm, as shown in Fig 3(c), the red LED
lights up, alerting users to a low water level that requires attention. This system not only facilitates real-time
monitoring but also enhances user awareness through intuitive visual feedback, ensuring timely interventions to
manage water resources effectively.
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Water Level is Low

(c)
Fig 3 Water level conditions result

Fig 4 shows when water begins filling the container, the water flow is detected by a hall sensor. This sensor
continuously monitors the presence and movement of water, sending corresponding data to a connected
microcontroller. The microcontroller, which interfaces with the Blynk platform, processes this data and updates
its status by assigning a value of either 1 or 0. A value of 1 indicates that water is detected entering the
container, while a value of 0 signifies no water flow. As the water is detected entering the container, the water
flow LED provides a visual indicator by blinking in red and green, signalling active water flow. This blinking
pattern serves as an immediate, visible confirmation that the system is functioning correctly, and that water is
indeed entering the container. If the hall sensor does not detect any water flow, the microcontroller maintains
the value at 0 or 1, depending on the last detected state, and the water flow LED remains unlit, indicating that no
water is currently entering the container.
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Fig 4 Water Flow Detect Result.

Fig 5 shows the PIR sensor serves as the primary sensor for detecting any movement or motion of objects within
its range. Initially, the alarm system must be activated through the Blynk application, which will display the
status message "Alarm System is ON." Once the system is activated, any detected motion triggers the buzzer to
ring for several seconds, and a notification will be sent to the Blynk application to alert the user. If no further
motion is detected, the buzzer will stop ringing. However, if movement is detected again, the buzzer will resume
ringing, and another notification will be sent to the Blynk application. To cease the buzzer's ringing, the user can
deactivate the alarm system via the Blynk application, which will then update the status message to "Alarm
System is OFF." This system ensures that users are promptly alerted to any motion detected by the PIR sensor,
while also allowing for easy control and monitoring through the Blynk application.
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Fig 5 Motion Detect Result.

4. Conclusion

In conclusion, the objective of developing a remote monitoring solution for areas prone to water supply issues,
prioritizing proactive management of water resources has been successfully done in this project. By utilizing
zero-gas emission solar technology, the system ensures ecological sustainability while providing accurate, real-
time water level measurements. It incorporates self-monitoring capabilities with real-time alerts for water level
variations and remote monitoring of water flow, contributing to environmental conservation efforts. The
integration of solar panels successfully achieves energy independence, supported by sensors like PIR, water
flow, and ultrasonic sensors to detect disturbances. The system employs an ESP8266 Wi-Fi module and a buzzer
for efficient user notifications, underwent rigorous performance testing to ensure reliability, and effectively
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delivers constant monitoring via IoT technology. This initiative supports efficient water management practices
and offers a greener approach to monitoring water levels, aiming to reduce water wastage while promoting
environmental responsibility.
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