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Abstract

Accurate and dependable equipment for detecting liquid levels is crucial in various
industrial and domestic applications. This report presents the design and implementation
of a smart water level indicator using the discrete water level indication technique with an

NPN bipolar transistor-based sensor, specifically the BC547 transistor.

The technology takes advantage of the conductive properties of water, providing a cost-
effective and reliable solution for liquid level measurement. The system includes an
ATmega328p microcontroller for data processing, an LEDs based water level indication
on module and for real-time information feedback an ESP8266 Wi-Fi module for remote
connectivity to a website interface.

The website interface allows users to monitor real-time water levels and control the
solenoid valve for efficient water level management. The smart water level indicator
holds significant importance in industrial processes and water resource management,
addressing water scarcity and promoting sustainable water usage. By offering an efficient
and user-friendly solution, this project aims to minimize water wastage and contribute to
the sustainable utilization of water resources. The developed system provides a practical
approach to accurate water level monitoring and control, thereby facilitating better water

management practices in various industrial and domestic scenarios.
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Introduction

Chapter 1
Introduction

In various industrial and domestic scenarios, the accurate and reliable detection of
liquid levels is of paramount importance. Whether it's for fuel storage, flood warning
systems, or water level control in homes, the availability of affordable and dependable
equipment for liquid level detection is crucial. However, conventional
electromechanical liquid level sensors raise safety concerns in areas where explosive
materials are present. To overcome these challenges, different types of level
measurement sensors have been developed, including point level measurement
sensors and continuous level sensors. While point level sensors monitor fluid levels at
a specific spot, continuous level sensors offer the advantage of monitoring fluid levels

across a wide range.

Among the various methods used for liquid level measurement, mechanical and
ultrasonic methods are commonly employed for measuring solid materials in the form
of dust. However, capacitive and optical methods have proven to be more suitable for
detecting fluid levels. In this context, the focus of this report is on the design and
implementation of a smart water level indicator using a discrete water level indication
technique with an NPN bipolar transistor-based sensor, specifically the BC547
transistor. This technology leverages the conductive properties of water, offering an

affordable and reliable option for liquid level measurement.

The proposed system incorporates an ATmega328p microcontroller for data
processing and integrates different input and output lines, such as an LCD display and
, to provide real-time information to the user. Additionally, an ESP8266 Wi-Fi
module is included to establish a connection with a website interface, enabling remote
interaction with the system. Through the website interface, users can access real-time
water level information and control the solenoid valve to effectively manage water

levels.

The significance of a smart water level indicator in industrial processes and domestic
water management cannot be overstated. Water scarcity is a pressing global issue, and
inadequate management and control of water resources often contribute to the lack of
access to clean water. The aim of this project is to provide an efficient and user-
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friendly solution for water level management, with the ultimate goal of minimizing

water wastage and promoting sustainable water usage.

By offering an accurate and affordable means of monitoring and controlling water
levels, this smart water level indicator has the potential to revolutionize industrial
processes and empower individuals in managing their water resources effectively. The
following sections will delve into the technical details and implementation of this
innovative system, highlighting its practicality and contribution towards addressing
the challenges associated with water management.

1.1 Safety

Accurate liquid level detection plays a vital role in various industries and applications,
especially in areas where safety is of paramount importance. Whether it is in
hazardous environments or critical processes, the ability to detect and monitor liquid
levels accurately can significantly contribute to preventing safety incidents and

minimizing potential risks.

One of the primary reasons why accurate liquid level detection is crucial is safety. In
hazardous areas where spills or leaks can occur, the ability to detect and monitor
liquid levels becomes critical. By having accurate liquid level sensors in place,
potential safety incidents can be identified early, allowing for prompt action to
prevent accidents, environmental damage, or even the release of hazardous
substances. For example, in industries dealing with chemicals, oil, or other potentially
dangerous liquids, accurate liquid level detection systems are indispensable to ensure

safe operations.

Furthermore, accurate liquid level detection is vital for maintaining the integrity of
storage facilities. In industries such as fuel storage, chemical processing, or water
treatment plants, the accurate measurement of liquid levels ensures optimal storage
capacity utilization and prevents overflows or underflows that could compromise the
functionality of the storage vessels. By continuously monitoring liquid levels,
operators can make informed decisions about when to refill or empty the tanks,

thereby maintaining operational efficiency and avoiding costly disruptions.

Accurate liquid level detection is also crucial in flood warning systems. In areas prone
to flooding, such as coastal regions or near rivers, having reliable sensors to detect

rising water levels is essential for timely evacuation and flood mitigation efforts.
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Early detection of rising water levels allows authorities to issue timely warnings and

take appropriate measures to protect lives and minimize property damage.

In the domestic environment, accurate liquid level detection is essential for water
level control in homes and buildings. Water tanks or reservoirs used for domestic
water supply require accurate level detection to ensure a sufficient and continuous
water supply. By monitoring the water levels, homeowners can take proactive
measures to manage their water usage effectively and prevent unnecessary water

shortages.

Apart from safety considerations, accurate liquid level detection also has economic
implications. In industries where accurate measurement of liquid levels is crucial for
efficient production processes, any discrepancies or inaccuracies in the level detection
can lead to significant financial losses. For instance, in the food and beverage
industry, precise liquid level detection ensures accurate ingredient measurements,

resulting in consistent product quality and reduced material waste.

Various methods and technologies are used for liquid level detection, each with its
advantages and suitability for specific applications. Commonly used methods include
float-based sensors, pressure sensors, capacitance sensors, ultrasonic sensors, and
optical sensors. The choice of the appropriate method depends on factors such as the
type of liquid, the environmental conditions, the required accuracy, and the cost-
effectiveness.

In recent years, advancements in technology have led to the development of smart
liquid level detection systems. These systems utilize advanced sensors,
microcontrollers, and data communication technologies to provide real-time
monitoring, data analysis, and remote access capabilities. By incorporating 0T
(Internet of Things) technologies, these smart systems offer enhanced functionalities,
such as automated alerts, predictive maintenance, and integration with other industrial

systems.

In conclusion, accurate liquid level detection is of utmost importance in various
industries and applications. It plays a crucial role in ensuring safety, preventing
accidents, and optimizing operational efficiency. Whether in hazardous environments,
flood warning systems, or domestic water level control, the ability to accurately

measure and monitor liquid levels is essential for informed decision-making and
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proactive management. With advancements in technology, smart liquid level
detection systems offer additional benefits and capabilities, making them increasingly
valuable in modern industrial processes. The following sections of this report will
delve into specific methods, technologies, and applications of liquid level detection,
providing a comprehensive understanding of this critical aspect of industrial and

domestic operations.
1.2 Cost Effective

In this introduction, we will delve into the importance of accurate liquid level
detection, with a specific focus on its cost-effectiveness and the positive impact it has

on resource management.

Cost-effectiveness is a key factor driving the need for accurate liquid level detection.
By precisely measuring and monitoring fluid levels, wastage can be minimized,
leading to cost savings. In numerous industrial processes, even small deviations in
liquid levels can result in substantial material losses. Accurate detection enables
timely intervention and control, preventing issues such as overflows, leaks, or
underutilization of resources. By optimizing the usage of materials, reducing energy
consumption, and avoiding unnecessary maintenance or repairs, cost savings can be

achieved.

Additionally, accurate liquid level detection enhances resource management. Whether
it is water, fuel, or other valuable liquids, knowing the precise levels allows for
effective planning and utilization. For instance, in water treatment plants or irrigation
systems, accurate monitoring ensures the appropriate amount of water is supplied,
minimizing the risk of shortages or excessive usage. By efficiently managing
resources, industries can improve their operational efficiency, reduce environmental

impact, and promote sustainability.

Another crucial aspect of accurate liquid level detection is its contribution to
enhanced safety measures. In industries where hazardous substances or explosive
materials are present, maintaining optimal liquid levels is of utmost importance.
Deviations from the desired levels can lead to hazardous situations, such as chemical
spills or the risk of combustion. Reliable detection systems provide real-time

information, enabling operators to take prompt action and prevent accidents. By
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mitigating potential risks, accurate liquid level detection ensures the safety of

workers, protects the environment, and safeguards valuable assets.

Recent technological advancements have resulted in the development of various
liquid level sensors, each offering distinct advantages based on the application
requirements. Capacitive sensors, for example, provide accurate measurements for
both conductive and non-conductive liquids, making them versatile in different
industrial settings. Optical sensors, on the other hand, are ideal for applications where

contactless detection is necessary, ensuring hygiene and preventing contamination.

Implementing an accurate liquid level detection system typically involves a
combination of sensors, data processing units, and output interfaces. Modern systems
make use of microcontrollers or programmable logic controllers (PLCs) to collect and
analyze data, providing real-time information and enabling automated control. These
systems can be integrated into existing industrial infrastructure or designed as

standalone units, tailored to the specific needs of the application.

In conclusion, accurate liquid level detection brings forth numerous advantages, with
cost-effectiveness being a pivotal aspect. By minimizing wastage, optimizing resource
usage, and enhancing safety measures, accurate detection systems offer tangible
benefits to industries and applications. The progress in sensor technology and data
processing capabilities has paved the way for highly reliable and efficient liquid level
detection systems, enabling industries to enhance operational efficiency, reduce costs,

and foster sustainable practices.

As we delve deeper into this report, we will explore different liquid level detection
methods, their respective advantages and limitations, and present practical
implementations of cost-effective and reliable systems. Through our research, we aim
to highlight the significance of accurate liquid level detection and underscore its
potential for widespread adoption across various industries, facilitating efficient

resource utilization and promoting sustainable practices.
1.3 Efficiency

Accurate liquid level detection is of paramount importance in various industries and
applications. Whether it's in industrial processes, fuel storage, flood warning systems,
or even water level control in homes, the ability to precisely measure and monitor

liquid levels is crucial for efficient and reliable operation. The significance of accurate
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liquid level detection, focusing on its impact on process efficiency, equipment

operation, and overall system performance.

Efficiency is a key factor in any industrial process or system. Optimizing the
utilization of resources, minimizing waste, and maximizing output are all critical for
achieving operational excellence. Proper liquid level detection plays a vital role in this
regard. By accurately measuring and monitoring liquid levels, processes can be
optimized, ensuring the right amount of liquid is present at each stage. This not only
prevents overflows or shortages but also facilitates smooth and continuous operation.

One aspect where liquid level detection contributes to efficiency is in maintaining
proper inventory levels. In industries such as chemical manufacturing, oil and gas,
and food processing, accurate liquid level detection ensures that sufficient quantities
of raw materials or finished products are available when needed. This eliminates

costly disruptions due to material shortages or excessive inventory.

Furthermore, precise liquid level detection enables efficient use of storage space. By
knowing the exact volume of liquid present in tanks or containers, organizations can
optimize storage capacity and avoid unnecessary wastage of space. This is particularly

crucial in industries with limited storage resources or where space is at a premium.

Another area where accurate liquid level detection improves efficiency is in process
control. Many industrial processes require precise control of liquid levels to maintain
desired operating conditions. For example, in a chemical reactor, maintaining the
correct liquid level ensures proper mixing, reaction rates, and product quality. By
continuously monitoring and adjusting liquid levels, operators can optimize process

parameters and avoid costly deviations or failures.

Accurate liquid level detection also contributes to equipment efficiency. Pumps,
valves, and other fluid handling equipment often rely on proper liquid level control
for optimal performance. Insufficient liquid levels can lead to cavitation, pump
damage, or inefficient operation, while excessive levels can cause overflow,
equipment strain, or safety hazards. By providing real-time information on liquid
levels, advanced level detection systems enable operators to proactively respond to

changing conditions, ensuring the equipment operates within its designed parameters.

Moreover, accurate liquid level detection enhances system reliability and safety.
Overfilling or underfilling of tanks can lead to catastrophic incidents, environmental
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damage, or personnel injuries. By implementing robust and reliable liquid level
detection systems, organizations can mitigate such risks and ensure the safe operation
of their facilities. This is particularly critical in industries dealing with hazardous or
volatile substances.

In conclusion, accurate liquid level detection is essential for ensuring process
efficiency, equipment reliability, and overall system performance. By precisely
measuring and monitoring liquid levels, organizations can optimize their processes,
control inventory, maximize resource utilization, and enhance safety. The following
sections will explore various methods and technologies employed in liquid level
detection, highlighting their benefits and applications. Additionally, we will delve into
the challenges associated with liquid level detection and discuss innovative solutions
that are revolutionizing this field. Through this analysis, we aim to provide valuable
insights into the importance of accurate liquid level detection and its impact on

various industries and applications.
1.4 Environmental Impact

Accurate liquid level detection plays a crucial role in various industries and
applications, contributing to improved efficiency, safety, and environmental
sustainability. In this report, we will explore the importance of accurate liquid level
detection and its impact on the environment. Specifically, we will discuss how proper
liquid level detection can help reduce environmental impact, particularly in situations

where excessive water usage could lead to water scarcity or contamination.

Water is a precious resource, and its responsible usage and conservation are vital for
the well-being of both humans and the environment. In many industrial processes,
water is used for cooling, cleaning, and as a component in various products. However,
without proper monitoring and control, water usage can become inefficient, leading to

wastage and potential harm to the environment.

One of the key aspects of accurate liquid level detection is the ability to measure and
control the amount of water used. By implementing reliable liquid level sensors and
monitoring systems, industries can optimize their water consumption and minimize
wastage. This, in turn, helps reduce the strain on water resources and lessens the

environmental impact associated with excessive water usage.
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Excessive water usage not only depletes water sources but also contributes to water
scarcity, particularly in regions already facing water stress. By accurately detecting
liquid levels and implementing effective control measures, industries can actively
contribute to water conservation efforts. This becomes even more critical in areas
where water scarcity is already a pressing issue, as every drop of water saved can

make a significant difference.

Furthermore, accurate liquid level detection is crucial for preventing water
contamination. In industries dealing with hazardous substances, it is essential to
ensure that liquid levels are accurately monitored to avoid spills or leaks. By promptly
detecting any deviations in liquid levels, appropriate measures can be taken to prevent
environmental contamination, protecting ecosystems and minimizing the negative

impact on flora, fauna, and human health.

In addition to industrial applications, accurate liquid level detection is also vital in
domestic settings. Homes and buildings rely on proper liquid level control for various
purposes, such as water storage, flood warning systems, and managing water levels in
tanks or reservoirs. By employing reliable liquid level sensors, homeowners can
efficiently monitor and manage their water usage, contributing to water conservation

efforts and minimizing the risk of flooding or water damage.

The advancements in liquid level detection technology have led to the development of
various types of sensors and measurement techniques. Capacitive, ultrasonic, optical,
and pressure-based sensors are among the commonly used methods for liquid level
detection. Each type of sensor has its advantages and is suitable for specific
applications, depending on factors such as the type of liquid, environmental

conditions, and cost considerations.

In recent years, there has been a growing interest in the development of smart liquid
level detection systems. These systems incorporate microcontrollers, wireless
connectivity, and user-friendly interfaces, enabling real-time monitoring and control
of liquid levels. By leveraging the power of Internet of Things (1oT) technology, these
smart systems offer enhanced functionality, allowing users to access information

remotely and make informed decisions regarding liquid level management.

In conclusion, accurate liquid level detection is of paramount importance for

minimizing environmental impact, particularly in situations where excessive water
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usage could lead to water scarcity or contamination. Industries and households must
embrace reliable liquid level sensors and monitoring systems to optimize water
consumption, conserve resources, and protect the environment. With the
advancements in technology, smart liquid level detection systems provide an effective
means of real-time monitoring and control, empowering users to make sustainable
choices and actively contribute to water conservation efforts. By recognizing the
significance of accurate liquid level detection, we can work towards a more

environmentally conscious and water-secure future.
1.5 Literature Review

Water level indicators are essential devices used for monitoring water levels in tanks
and reservoirs. In the design of water level indicators, the utilization of BC547
transistors and LEDs has been extensively explored. These components are known for

their simplicity, cost-effectiveness, and reliability in detecting discrete water levels.

Numerous research studies have investigated the use of BC547 transistors and LEDs
in water level indicators, focusing on various aspects of their design. One prominent
area of research involves exploring different sensor configurations. One common
configuration involves the use of probes made up of BC547 transistors, which are
strategically placed at various levels within the tank. These probes are connected to
LEDs, which illuminate to indicate the corresponding water level. The number of
probes used can vary depending on the desired number of discrete water levels to be
detected.

Additionally, researchers have incorporated microcontrollers into the design of water
level indicators to enhance their functionality. These microcontrollers process the data
received from the probes and control the LEDs accordingly. Furthermore, in certain
designs, microcontrollers are utilized to send alerts to the user when the water level

reaches a critical point, ensuring timely action can be taken.

"Design and implementation of a real-time water level monitoring system based on

internet of things technology" by Pengfei Zhou et al. (2017)[2]:

Zhou et al. present a real-time water level monitoring system that utilizes Internet of
Things (loT) technology. The system consists of a water level sensor, a
microcontroller, a Wi-Fi module, and a server. The water level is measured using an

ultrasonic sensor at discrete points, and the microcontroller processes the data and
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transmits it to the server through Wi-Fi. The system's reliability and accuracy are
evaluated, and it is found to provide a web-based interface for remote monitoring and
control. This paper demonstrates the effectiveness of using IoT technology for water
level monitoring, enabling real-time access to water level information and facilitating

efficient water management.

"Water level indicator and controller using ultrasonic sensor” by T. V. K. Subramanya
and B. K. Girisha (2016)[3]:

Subramanya and Girisha present a water level indicator and controller system that
utilizes an ultrasonic sensor for level measurement. The system comprises an
ultrasonic sensor, a microcontroller, and a relay module, and it is applicable for both
domestic and industrial applications. The researchers conduct tests and evaluations,
and the results demonstrate that the system is cost-effective, reliable, and accurate.
This paper highlights the potential of ultrasonic sensors in water level detection and

control, offering a practical solution for managing water levels in various settings.

"Design and implementation of water level monitoring system using Arduino and
LabVIEW" by Aysha Aslam et al. (2018)[4]:

Aslam et al. describe a water level monitoring system that employs Arduino and
LabVIEW for data acquisition and processing. The system comprises an ultrasonic
sensor, an Arduino microcontroller, a Wi-Fi module, and a LabVIEW interface. The
LabVIEW interface provides real-time visualization of the water level and offers an
interactive platform for user control. The researchers evaluate the system's reliability
and accuracy, highlighting its effectiveness in water level monitoring. This paper
showcases the integration of Arduino and LabVIEW, demonstrating their synergy in

developing comprehensive water level monitoring systems.

"Wireless water level monitoring and control system using GSM network™ by A. B.
Adegboyega et al. (2018)[5]:

Adegboyega et al. present a wireless water level monitoring and control system that
utilizes the GSM network for communication. The system comprises an ultrasonic
sensor, a microcontroller, a GSM module, and a web-based interface. The GSM
module facilitates communication with the web-based interface via the GSM network,
allowing remote monitoring and control of the water level. The system is evaluated

for reliability, accuracy, and cost-effectiveness, demonstrating its practicality for
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water level management. This paper showcases the potential of wireless
communication technology in developing remote monitoring and control systems for

water level applications.

"Design and development of a water level monitoring and control system using
Arduino” by N. A. Njah et al. (2018)[6]:

Njah et al. present a water level monitoring and control system using Arduino for data
acquisition and processing. The system incorporates an ultrasonic sensor, an Arduino
microcontroller, and a relay module. The system's applicability spans both domestic
and industrial settings, offering a cost-effective, reliable, and accurate solution for
water level management. The researchers conduct comprehensive tests and
evaluations, showcasing the system's performance and effectiveness. This paper
demonstrates the potential of Arduino-based systems in water level monitoring and

control.

"Design of an Advanced Water Level Control System Using a Microcontroller” by S.
R. Ojha, et al. (2015)[7]:

Ojha et al. present the design and implementation of an advanced water level control
system using a microcontroller. The system utilizes a float sensor to detect the water
level and a microcontroller to control the water pump. The objective of the system is
to automatically fill the tank when the water level is low and stop the pump when the
tank is full. The authors demonstrate that the system is reliable, efficient, and cost-

effective, offering an automated solution for water level management.

"Smart Water Level Indicator and Controller" by S. S. Yadav and A. S. Thoke
(2017)[8]:

Yadav and Thoke's research paper focuses on the design and development of a smart
water level indicator and controller using Arduino Uno microcontroller. The system is
designed to monitor the water level in a tank and automatically switch the water pump
on or off based on the water level. The authors showcase that the system exhibits
accuracy, reliability, and customization capabilities, making it suitable for various

applications.

"Automatic Water Level Controller Using Arduino Uno™ by N. N. Nweze and U. J.
Nwachukwu (2019)[9]:
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Nweze and Nwachukwu describe the design and implementation of an automatic
water level controller using Arduino Uno microcontroller. The system utilizes a float
sensor to detect the water level and controls the water pump accordingly. The authors
demonstrate that the system is effective, user-friendly, and versatile, catering to

diverse water level control requirements.

"Development of a Microcontroller-Based Water Level Controller" by A. N. Atiku, et
al. (2018)[10]:

Atiku et al. present the design and development of a microcontroller-based water level
controller in their research paper. The system aims to monitor the water level in a tank
and control the water pump using a relay. The authors highlight the accuracy,
reliability, and ease of use of the system, demonstrating its effectiveness in water

level management tasks.
1.6 Objectives:

The primary objectives of this project are to design and develop a reliable and cost-
effective water level indicator with online interfacing capabilities. Additionally, the
project aims to incorporate a valve controller for efficient water level management in

household applications. The specific objectives are outlined as follows:

1. Reliable Water Level Indicator: The project aims to create a water level indicator
that provides accurate and consistent measurements. The indicator should reliably
detect and indicate the water level in various containers or tanks, ensuring precise

monitoring and control.

2. Cost-Effectiveness: The project focuses on developing an affordable water level
indicator that utilizes cost-effective components and materials without compromising
its functionality and performance. The aim is to provide an accessible solution for

both industrial and household applications.

3. Online Interfacing for Better Access: To enhance accessibility and convenience, the
project includes the implementation of online interfacing. This feature allows users to
remotely access real-time water level information through a website interface. Users
can monitor the water levels, receive notifications, and control the system from

anywhere with an internet connection.
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4. Valve Controller for Household Use: Recognizing the importance of water
management in households, the project incorporates a valve controller. This feature
enables users to regulate water levels effectively by controlling the solenoid valve. By
automating the process, the system promotes efficient water usage and minimizes

wastage in household applications.

By achieving these objectives, the project aims to provide an innovative and practical
solution for water level management. The reliable and cost-effective water level
indicator, coupled with online interfacing and valve control, will contribute to better
water resource management, promoting sustainability and efficiency in various

industrial and household settings.
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Chapter 2
Methodology

2.1 Discussion of Different Indicators

Water level indicators play a crucial role in monitoring and controlling the level of
water in various applications, including industrial processes, flood warning systems,
and water level control in homes. These indicators provide valuable information that
helps prevent overflows, regulate water usage, and ensure the efficient operation of
water-related systems. In this section, we will explore different types of water level

indicators and discuss their advantages and disadvantages.

Four primary types of water level indicators have been widely used: float type,
capacitance-based, conductivity type, and ultrasonic type. Each type offers unique

features and functions based on different principles of operation.

Float type water level indicators are simple devices consisting of a float, lever arm,
and switch. As the water level rises or falls, the float moves, activating the switch to
turn the water pump on or off accordingly. While float type indicators are easy to
install and maintain, they may not be suitable for applications with rapid water level

fluctuations.

Capacitance-based water level indicators utilize the principle of capacitance to
measure the level of water in a container. By measuring changes in the capacitance
between two conductive plates, these indicators can accurately determine the water
level. Capacitance-based indicators are not affected by factors such as temperature,
pressure, or impurities in the water, making them suitable for various industrial and

agricultural applications.

Conductivity type water level indicators employ the principle of -electrical
conductivity to measure the liquid level in a container. These indicators rely on the
fact that different liquids have varying levels of electrical conductivity. By measuring
the conductivity of the liquid, the water level can be determined. Conductivity type
indicators offer high accuracy, but they may not be suitable for liquids with low

conductivity or high levels of impurities.
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Ultrasonic type water level indicators use high-frequency sound waves to measure the
distance between the sensor and the surface of the liquid in a container. By emitting
ultrasonic pulses and analyzing the reflected signals, these indicators can accurately
determine the water level. Ultrasonic indicators are highly accurate and reliable, and
they can be used with various liquids in tanks or containers of different sizes and

shapes.

Each type of water level indicator has its own advantages and disadvantages, and the
selection depends on the specific requirements of the application. While float type
indicators are simple and cost-effective, capacitance-based indicators offer stability
and resistance to external factors. Conductivity type indicators provide high accuracy,

and ultrasonic indicators offer versatility and adaptability to different containers.

In the following sections, we will delve deeper into the working principles,
applications, and performance characteristics of these different water level indicators.
By understanding their strengths and limitations, we can make informed decisions

when choosing the most suitable water level indicator for a given application.
2.2 Float Type Water Level Indicator

Float type water level indicators are simple yet effective devices that operate based on
the movement of a float in response to changes in water level. This type of indicator

consists of three main components: a float, a lever arm, and a switch.

The float is a buoyant object that floats on the surface of the water. It is typically
made of a hollow material such as plastic or metal, ensuring its buoyancy. As the

water level rises or falls, the float moves up or down accordingly.

a0
v W

Figure 2.1 Float Type Water Level Indicator
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Connected to the float is a lever arm. The lever arm acts as a mechanical linkage
between the float and the switch. It converts the vertical movement of the float into

horizontal motion to activate or deactivate the switch.
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Figure 2.2 Working of Float Type Water Level Indicator

The switch is an electrical component that controls the operation of a water pump or
any other associated system. It is typically a microswitch that can be either normally
open (NO) or normally closed (NC). The choice of NO or NC switch depends on the

desired behavior when the water level reaches a certain point.

When the water level is below the desired threshold, the float remains in a low
position, and the lever arm maintains the switch in its initial state. If a NO switch is
used, it remains open, preventing the flow of electrical current. On the other hand, if

an NC switch is employed, it remains closed, allowing the flow of electrical current.

As the water level rises and reaches the desired threshold, the float starts to move
upwards. This movement is transmitted to the lever arm, which, in turn, triggers the
switch. If a NO switch is used, the upward movement of the float causes the switch to
close, completing the electrical circuit and activating the water pump or associated

system. In the case of an NC switch, the upward movement of the float opens the
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switch, breaking the electrical circuit and turning off the water pump or associated

system.

Conversely, when the water level decreases below the desired threshold, the float
moves downward, causing the lever arm to revert to its initial position. This
movement of the lever arm restores the switch to its original state. If a NO switch is
used, it opens again, stopping the flow of electrical current and deactivating the water
pump. With an NC switch, it closes again, allowing electrical current to flow and
reactivating the water pump.

Float type water level indicators are known for their simplicity, reliability, and ease of
installation. They are commonly used in applications where a basic on/off control of
water flow is required, such as in sump pumps, tanks, and reservoirs. However, it's
important to note that float type indicators may not be suitable for applications with
rapid or turbulent water level fluctuations, as the float may not respond quickly

enough to accurately reflect the changing water level.

Overall, float type water level indicators provide a cost-effective and straightforward

solution for monitoring and controlling water levels in various settings.
2.3 Capacitance Based Water Level Indicator:

Capacitance-based water level indicators utilize the principle of capacitance to
measure the level of water in a container. They rely on the fact that the capacitance
between two conductive plates changes as the water level fluctuates. By measuring

this change in capacitance, the water level can be accurately determined.

The working principle of a capacitance-based water level indicator is relatively
straightforward. It consists of two main components: the sensing probe and the
electronic circuitry. The sensing probe is typically composed of two conductive
plates, often made of metal, that are mounted inside the container or tank at different
levels to correspond with different water levels. These plates are electrically isolated

from each other and are connected to the electronic circuitry.

The electronic circuitry of the capacitance-based water level indicator is responsible
for measuring the capacitance between the two plates and converting it into a readable
water level indication. The circuit typically includes an oscillator, a frequency

counter, and a display or output interface.
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When the container is empty or the water level is below the lower plate, there is no
contact between the water and the plates. In this state, the capacitance between the
plates is relatively low. The oscillator in the circuit generates a continuous high-
frequency signal, which is applied to one of the plates. This signal is then received by

the other plate, and the resulting capacitance between them causes the signal to be
attenuated.

. Measured
material
Metal shell
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insulation

Metal
electrode
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ground

Figure 2.3 Capacitance Based Water Level Indicator

As the water level in the container rises and comes into contact with the lower plate,
the capacitance between the plates increases. This increase in capacitance causes a
decrease in the attenuation of the signal. The oscillator frequency is typically affected
by the capacitance, and the electronic circuitry measures this change in frequency.
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The frequency counter in the circuit accurately measures the frequency of the
oscillator signal, which is directly related to the capacitance and, hence, the water
level. The measurement is then processed and converted into a readable format, such
as a digital display or an output signal that can be interfaced with a monitoring

system.

One of the significant advantages of capacitance-based water level indicators is their
immunity to external factors such as temperature, pressure, or impurities in the water.
They provide stable and reliable measurements even in harsh environmental
conditions. Additionally, capacitance-based indicators can be used with a wide range

of liquid types, including water, oils, and chemicals.

However, it is essential to note that capacitance-based water level indicators may
require calibration to account for variations in liquid properties and probe positioning.

This calibration ensures accurate and precise measurements.

In summary, capacitance-based water level indicators work by measuring the change
in capacitance between two conductive plates as the water level fluctuates. They offer
stable and reliable measurements, unaffected by external factors, and can be used with
various liquids. By accurately monitoring the water level, these indicators play a vital

role in applications that require precise control and management of water resources.
2.4 Conductivity Based Water Level Indicator

Conductivity-based water level indicators operate on the principle of electrical
conductivity to measure the level of liquid in a container. These indicators rely on the
fact that different liquids possess varying levels of electrical conductivity. By

measuring the conductivity of the liquid, the water level can be accurately determined.

The working of a conductivity-based water level indicator involves the following key
components: a conductivity sensor, a measuring circuit, and an output display or

control system. Let's explore each of these components in detail.
1. Conductivity Sensor:

The conductivity sensor is the heart of the indicator and is responsible for
detecting the electrical conductivity of the liquid. It typically consists of two

electrodes made of conductive materials, such as stainless steel or graphite,
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which are immersed in the liquid. The spacing between the electrodes is

carefully determined to ensure accurate measurement.
2. Measuring Circuit:

The measuring circuit is responsible for transmitting an electrical signal
through the conductivity sensor and analyzing the resulting conductivity value.
The circuit usually consists of an AC or DC power source, an oscillator, an

amplifier, and a measuring circuitry.

A B

Conductive Liquid

E— Grounded Tank

Figure 2.4 Conductivity Based Water Level Indicator

The power source provides the necessary electrical energy to drive the measurement
process. The oscillator generates a stable and known frequency signal that is applied
to the conductivity sensor. The conductivity of the liquid affects the impedance of the
sensor, which in turn affects the amplitude or phase of the oscillator's output signal.

The signal from the oscillator is then amplified to enhance its strength for precise
measurement. The amplified signal is passed through the measuring circuitry, which
converts it into a proportional value representing the liquid's conductivity. This value

is then processed further to determine the corresponding water level.
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3. Output Display or Control System:

The output display or control system provides a visual representation of the
water level or controls other components based on the measured conductivity
value. The output can be in the form of an analog meter, a digital display, or
even an integrated system that controls pumps or valves to maintain a desired

water level.

The conductivity value obtained from the measuring circuit is compared to pre-set
thresholds or calibrated values to determine the corresponding water level. This
information is then displayed on the output device or used to trigger specific actions,

such as activating alarms, pumps, or valves to maintain the desired water level.

The accuracy and reliability of a conductivity-based water level indicator depend on
factors such as the quality of the conductivity sensor, the precision of the measuring
circuit, and the calibration process. It is essential to calibrate the indicator
periodically, considering factors such as temperature, liquid composition, and any

potential buildup of deposits on the sensor.

Conductivity-based water level indicators offer several advantages. They provide high
accuracy and sensitivity, allowing for precise monitoring of the liquid level. They are
not affected by factors such as pressure, temperature, or the presence of impurities,
making them suitable for a wide range of applications. Additionally, they can be
integrated with control systems to automate processes and maintain optimal water

levels.

However, conductivity-based indicators may not be suitable for liquids with very low
conductivity or those containing non-conductive substances. In such cases, alternative
types of water level indicators, such as capacitance-based or ultrasonic-based, may be

more appropriate.

In summary, conductivity-based water level indicators offer a reliable and accurate
means of measuring liquid levels. By utilizing the principle of electrical conductivity,
these indicators provide valuable information for various industrial processes, water
management systems, and other applications where precise monitoring and control of

water levels are critical.
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2.5 Ultrasonic Type Water Level Indicator

Ultrasonic type water level indicators operate on the principle of utilizing high-
frequency sound waves to measure the distance between the sensor and the surface of
the liquid in a container. These indicators are highly accurate and reliable, making

them suitable for a wide range of applications.

The working of an ultrasonic water level indicator involves the following key

components: a transducer, a controller circuit, and a display unit.

1. Transducer: The transducer is the core component of the ultrasonic water level
indicator. It consists of a piezoelectric crystal that converts electrical energy into

mechanical vibrations and vice versa. The transducer typically has two elements: a

transmitter and a receiver. The transmitter emits high-frequency sound waves, usually

in the ultrasonic range, while the receiver detects the reflected waves.

Figure 2.5 Waterproof Ultrasonic Water Level Indicator

2. Controller Circuit: The controller circuit is responsible for generating electrical

signals to drive the transducer, processing the received signals, and calculating the
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distance to the liquid surface. The circuit typically includes a microcontroller or a
dedicated integrated circuit that controls the timing and synchronization of the
transmitter and receiver. It also performs signal processing algorithms to extract the

necessary information from the received signals.

3. Display Unit: The display unit provides a visual representation of the water level. It
can be an LCD display, LED indicators, or any other suitable output device. The
controller circuit sends the processed data to the display unit for real-time monitoring

of the water level.
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Measures Water,
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Figure 2.6 Working of Ultrasonic Water Level Indicator

Now let's delve into the step-by-step working process of an ultrasonic water level

indicator:

1. Initialization: The system initializes by setting up the microcontroller or integrated
circuit, configuring the necessary parameters, and preparing the transducer for

operation.

2. Sound Wave Transmission: The transmitter of the transducer emits high-frequency
sound waves, usually in the ultrasonic range. These sound waves propagate through
the air or any medium present between the transducer and the liquid surface.
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3. Reflection: When the sound waves encounter the liquid surface, a portion of the
waves reflects back towards the transducer. The remaining energy is absorbed or

transmitted through the liquid.

4. Reception: The receiver of the transducer detects the reflected sound waves. It
converts these mechanical vibrations into electrical signals, which are then sent to the

controller circuit.

5. Signal Processing: The controller circuit processes the received signals to extract
relevant information. This involves techniques such as time-of-flight measurement,
pulse-echo calculations, or phase-shift measurements. By analyzing the characteristics
of the received signals, the controller can determine the time taken for the sound

waves to travel from the transducer to the liquid surface and back.

6. Distance Calculation: Using the known speed of sound in the medium (usually air
or the specific liquid being measured), the controller calculates the distance between
the transducer and the liquid surface. This distance corresponds to the water level in

the container.

7. Data Display: The calculated water level data is sent to the display unit, where it is
presented in a user-friendly format. The display may show the water level in terms of

a numeric value, a graphical representation, or a combination of both.

8. Continuous Monitoring: The entire process repeats at regular intervals to provide
real-time monitoring of the water level. The controller circuit continuously sends out

sound waves, receives the reflections, and updates the display unit accordingly.

Ultrasonic water level indicators offer several advantages, including high accuracy,
non-contact measurement, and compatibility with a wide range of liquids and
container sizes. They are commonly used in industrial tanks, water treatment plants,

and other applications where precise and reliable water level monitoring is essential.

In summary, an ultrasonic water level indicator operates by emitting high-frequency
sound waves, receiving the reflections, and calculating the distance to the liquid
surface. Through signal processing and data analysis, it provides accurate and real-

time information about the water level, enabling efficient working model.
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2.6 Comparison of some common types of water level indicators:

1)

2)

3)

4)

Float type water level indicator:
Advantages:

Simple and reliable design

Inexpensive

Easy to install and maintain
Disadvantages:

Limited accuracy

Can be affected by waves or turbulence

May not be suitable for corrosive or hazardous liquids

Conductivity type water level indicator:
Advantages:

High accuracy
Suitable for a wide range of liquids
Can measure levels in large containers
Disadvantages:
Can be affected by impurities or changes in conductivity
Requires calibration for different liquids

More expensive than float type indicators

Ultrasonic type water level indicator:
Advantages:

High accuracy

Suitable for a wide range of liquids

Can measure levels in large containers
Disadvantages:

Can be affected by obstacles or interference

Requires regular maintenance to ensure accuracy

More expensive than float type or conductivity type indicators

Capacitance type water level indicator:
Advantages:

High accuracy

Can measure levels in non-metallic containers
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Less affected by changes in temperature or pressure
Disadvantages:

Can be affected by impurities or changes in conductivity

Requires calibration for different liquids

More expensive than float type indicators

5) Pressure type water level indicator:
Advantages:

Suitable for a wide range of liquids

Can measure levels in hazardous or corrosive liquids

Less affected by changes in temperature or pressure

Disadvantages:

Requires accurate calibration for different liquids

May be affected by changes in atmospheric pressure

More expensive than float type indicators
The choice of water level indicator will depend on various factors such as the
accuracy required, the type of liquid being measured, the size and shape of the

container, and the environmental conditions.

2.7 Specialty Of Transistor

Transistors, specifically NPN bipolar junction transistors like the BC547, are
indispensable electronic devices with a wide range of applications in modern
electronics. They are commonly used for amplification and switching of electrical
signals, making them vital components in numerous circuits. In this project, we will

exploit the switching property of transistors to develop a water level indicator.

The switching property of transistors revolves around the behavior of the three
terminals: emitter, base, and collector. When the emitter and collector of a BJT
transistor are connected to a negative potential, and a positive potential is applied to
the base, current flows from the collector to the emitter through the base. Removing
the positive potential from the base interrupts the current flow. In other words, when a
signal is present at the base, the transistor acts as a closed switch, while without a

signal, it behaves as an open switch.
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To construct the water level indicator circuit, we connect all the emitter terminals of
the transistors to the negative terminal of the battery. The collectors of the transistors
are connected to an LED through a 330Q resistor. The base of each transistor is
submerged in water via a 330Q resistor. The fourth transistor is employed to power

the buzzer when the water level reaches its sensor.
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Figure 2.7 Transistor Led wiring schematic

Initially, when the circuit is powered by a 9V or 5V battery, it remains in an off state,
with no current flowing through the transistors or the rest of the circuit. However, as
we gradually immerse the base terminals of the transistors in water and introduce the
positive terminal of the battery to the water tank, a microampere-level current begins
to flow through the base terminals, causing the transistors to switch to the ON state.

As the water level rises in the container or tank, the other base terminals also become
connected to the battery via the water, leading to the illumination of the additional
LEDs and activation of the buzzer. This is due to the fact that a small fraction of the
total current (less than 2%) must flow through the base for the transistor to operate.
The conductivity of water, resulting from dissolved minerals and impurities, enables

the passage of this minute current (in microamperes).

In conclusion, transistors are versatile electronic devices with a myriad of
applications, including signal amplification and switching. In this project, we have
harnessed the switching property of transistors to design a water level indicator circuit

that can find utility in various industries and households.
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2.8 Project Description:

The project utilizes a conductive sensor based on BC547 transistors to detect changes

in water conductivity and determine the water level. When a positive potential is

Figure 2.8 Prototype of Water Level Indicator

applied to the base of the transistor, it acts as a switch, allowing current to flow

through the circuit. The conductive nature of water enables a small amount of current

to pass through it, which is detected by the transistor.

The water level sensor circuit is constructed by connecting the emitter terminals of all
transistors to the negative terminal of the battery. The collector terminals of the
transistors are connected to LEDs through 330Q resistors. Each transistor's base is

submerged in water using a 330Q resistor. When the circuit is powered, and the water

level is below the base terminals, the transistors remain off, and no current flows

through the circuit.
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As the water level rises, the base terminals of the transistors are submerged in water,
allowing a small current to flow through the water and activate the transistor switches.
The ATmega328p microcontroller receives the signal from the transistors and controls
the illumination of the LEDs and the activation of the buzzer, indicating the water

level. Additionally, the online interface displays the water level in increments of 25%,

from 0% for low water level to 100% when the water level reaches the top.

Figure 2.9 Water Level Indicator System and Internal Wiring of Module

The flow control of the code written in the microcontroller is responsible for receiving
data from the sensor, processing it, and displaying the results on the LCD screen or
transmitting the data to the website interface. The code initializes the microcontroller,
sets up the sensor input pin, and enters a loop to continuously read the water level
sensor data. Calculations are performed to convert the sensor output into meaningful
water level measurements. The LCD display is updated with the current water level
reading, and the code checks if the water level is above or below a threshold. Based
on the water level, the program controls the solenoid valve to maintain the desired

water level.
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Figure 2.10 Working Online Interface of System

Furthermore, the program communicates with the ESP8266 Wi-Fi module to transmit
the data to the website interface. This allows users to remotely monitor the water level

and control the solenoid valve through the website interface.

In conclusion, the flow control of the code in the microcontroller is crucial for the
operation of the smart water level indicator. It ensures accurate measurement, control,
and communication of the water level information. The conductive sensor based on
transistor switches provides a simple yet effective solution for monitoring and
controlling water levels in various applications, including industrial processes and

households.
2.9 Overview of 10T and Smart Sensors:

The Internet of Things (IoT) and smart sensors are technologies that have the
potential to revolutionize the way we interact with our environment. By linking
physical devices, vehicles, buildings, and other objects to the internet, these
technologies enable the collection and transmission of real-time data. This data,

SSGMCE, Shegaon 30



Methodology

gathered by smart sensors embedded within these objects, can be processed and

analyzed to provide valuable insights into the state of the environment or equipment
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Figure 2.11 Smart Sensors Communication

Smart sensors, equipped with microprocessors, can collect various types of data such
as temperature, humidity, pressure, motion, and sound. They can then transmit this
data to other devices or to the cloud for further processing and analysis. These
advanced sensors play a crucial role in the 10T ecosystem, enabling devices to

communicate and exchange information with each other and with humans through
proper interfaces.

The applications of smart sensors are vast and diverse. In environmental monitoring,
smart sensors can provide real-time information about air quality, water quality, and
weather conditions. This data can be used to make informed decisions about resource
management and pollution control. In industrial automation, smart sensors can
monitor the condition of machinery and equipment, providing predictive maintenance
capabilities to minimize downtime and optimize efficiency. In smart homes, these
sensors can detect and respond to changes in the environment, enhancing comfort,
energy efficiency, and security. In healthcare, smart sensors can monitor vital signs

and detect anomalies, enabling remote patient monitoring and timely intervention.

The potential of 10T and smart sensors to transform industries is significant. By
providing real-time data on various parameters, these technologies enable more

efficient and sustainable operations. For instance, in the transportation industry, 10T
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sensors can gather data on traffic conditions, weather, and road conditions, allowing
for optimized routing and safer driving. In agriculture, smart sensors can monitor soil
moisture, temperature, and nutrient levels, enabling precision farming techniques and
water conservation. In energy management, these sensors can monitor energy

consumption patterns, optimize usage, and enable demand-response systems.
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Figure 2.12 Smart Sensor and Connectivity

Within the context of the project, the use of 10T and smart sensors is particularly
relevant for the design and implementation of a smart water level indicator. Water
scarcity is a global issue, and efficient water management is crucial to address this
challenge. The smart water level indicator, utilizing a conductive sensor based on
BC547 transistors, offers a solution for monitoring and controlling water levels
remotely. The sensor detects changes in conductivity as the water level changes,
providing real-time data on the water level. This data is then transmitted to an online
interface, allowing users to access the information remotely and make informed

decisions about water usage and conservation.

The online interface serves as a web-based platform where users can visualize the
water level data and interact with the smart water level indicator. It provides a user-
friendly interface for monitoring the water level and controlling the indicator as

needed. Through the online interface, users can remotely adjust water levels, set alerts
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for low or high water levels, and even automate actions such as activating a solenoid

valve to maintain desired water levels.

The project aims to demonstrate the potential of 10T and smart sensor technologies for
water management. By leveraging these technologies, the project provides a practical
solution for monitoring and controlling water levels. The use of 10T and smart sensors
in water management has several benefits. It enables real-time monitoring, allowing
for prompt detection of water leaks, floods, or shortages. It promotes efficient water
usage by providing data-driven insights into water consumption patterns. It reduces
water waste by enabling proactive management and conservation measures.
Ultimately, the project contributes to the larger goal of sustainability by promoting

responsible water usage and conservation practices.

In conclusion, the Internet of Things (IoT) and smart sensors are transformative
technologies that have the potential to revolutionize various aspects of our lives,
including water management. The integration of smart sensors and 10T infrastructure

enables the collection, transmission, and analysis of real-time data.

SSGMCE, Shegaon 33



CHAPTER NO. 3
HARDWARE SELECTION




Hardware Selection

Chapter 3
Hardware Selection

3.1 AVR Microcontroller

ATmega328P Microcontroller is the most widely used standalone Atmega IC for
electronics projects. It can be connected to an Atmega328 board as a replacement for
an Arduino. However, if you are planning to replace the Arduino chip then we can
provide you Atmega328p with the Arduino bootloader.

This microcontroller does not come with the bootloader pre-installed.

It is a low power CMOS 8-bit micro controller based on the AVR enhanced RISC
architecture. It has 32 KB ISP flash memory with read-while-write capabilities, 1
KB EEPROM, internal and external interrupt, 2 KB SRAM, 6 channel 10 Bit A/D
converter, 23 General purpose 10 lines, 32 general purpose working registers, 3

Figure 3.1 ATmega328P microcontroller

flexible timer/counter with compare modes, serial programmable USART, a byte
oriented 2 wire serial interface, SPI serial port, programmable watchdog timer with
internal oscillator and 5 software selectable power saving modes.

The Atmega328 offers 8-bit PWM, 10-bit 6 channel ADC, 12C, SPI, Digital 1/0 pins
and UART, all in one in a single microcontroller unit.

Atmega328 also has 32 KB of flash memory for storing code (of which 0,5 KB is
used for the bootloader); It has also 2 KB of SRAM and 1 KB of EEPROM.
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ATmega328P Specifications and features:

Operating Voltage: 1.8 - 5.5V

Write/Erase Cycles: 10,000 Flash/100,000 EEPROM
Data retention: 20 years at 85°C/100 years at 25°C
Optional Boot Code Section with Independent Lock Bits
In-System Programming by On-chip Boot Program
6-channel 10-bit ADC

Programmable Serial USART

Below image is the overview of the Atmega328 pin diagram.

3.2 2-Channel Relay Module

A power relay module is an electrical switch that is operated by an electromagnet.
The electromagnet is activated by a separate low-power signal from a micro
controller. When activated, the electromagnet pulls to either open or close an

electrical circuit.

Figure 3 2-Channel relay module

» Feature:

*  Supply voltage — 3.75V to 6V

*  Quiescent current: 2mA

*  Current when the relay is active:  ~70mA

*  Relay maximum contact voltage — 250VAC or 30VDC
* Relay maximum current — 10A

This is a 2 Channel isolated 5V 10A relay module Optocoupler for Arduino PIC
ARM. It can be used to control various appliances and other types of equipment

with a large current. It can be controlled directly with 3.3V or 5V logic signals from
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a microcontroller (Arduino, 8051, AVR, PIC, DSP, ARM, ARM, MSP430, TTL
logic).

This relay has a 1x4 (2.54mm pitch) pin header for connecting power (5V and 0V),
and for controlling the 2 relays.

The pins are marked on the PCB as:

. GND - Connect 0V to this pin.

. IN1 — Controls relay 1, active Low Relay will turn on when this input goes
below about 2.0V

. IN2 — Controls relay 2, active Low Relay will turn on when this input goes
below about 2.0V

. VCC — Connect 5V to this pin. Is used to power the optocouplers

About high level and low level-triggered mode:

1. High-level trigger refers to the signal voltage between input and trigger, can
be understood as a signal input with VCC cathode short-circuit triggered a way;

2. Low-level trigger refers to the signal voltage between the input terminal and
Earth OV trigger, can be understood as the signal input terminal and the GND

negative electrode short circuit triggered away 1-channel relay module connection.

3 3-ESP8266 Wi-Fi module

The ESP8266 module is based on the ESP8266 chip, which integrates a
microcontroller unit (MCU) and a WiFi module into a single package. It supports the
802.11 b/g/n wireless standards, enabling seamless connectivity to WiFi networks.
The module also features a built-in TCP/IP stack, which allows for easy integration

with existing network infrastructure.

Figure 3.3 ESP8266 Wi-Fi Module
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In the context of the smart water level indicator project, the ESP8266 module acts as
the bridge between the water level sensor circuit and the online interface. It
establishes a wireless connection to the internet, allowing the sensor data to be
transmitted to a web-based platform or cloud server for further processing and
visualization.

The ESP8266 module can be programmed using various programming languages and
development platforms, such as Arduino IDE, Lua, or MicroPython. Its compact size,
low power consumption, and affordable cost make it a popular choice for loT
projects.

By leveraging the capabilities of the ESP8266 WiFi module, the smart water level
indicator project gains the ability to provide real-time data on water levels and remote
access to control the indicator. The module enables the seamless transmission of data
from the water level sensor to the online interface, allowing users to monitor and

manage water levels from anywhere with an internet connection.

3 4-Buck Converter

In the context of the project, a buck converter is an important component used for
efficient power management. A buck converter, also known as a step-down converter,
is a type of DC-DC converter that converts a higher voltage level to a lower voltage
level. It is commonly used in power supply applications to provide a stable and

regulated output voltage.

Figure 3.4 Buck Converter
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The buck converter operates by using a switch (usually a transistor) to control the
flow of current through an inductor. When the switch is closed, current flows through
the inductor, storing energy. When the switch is opened, the energy stored in the
inductor is released, and the voltage across the load is lower than the input voltage.

By controlling the duty cycle of the switch (the ratio of the on-time to the off-time),
the buck converter can regulate the output voltage. The higher the duty cycle, the
longer the switch remains closed, allowing more energy to be stored in the inductor
and resulting in a higher output voltage. Conversely, a lower duty cycle leads to a
lower output voltage.

The buck converter offers several advantages in power management applications.
First, it provides efficient power conversion by minimizing power losses. Since the
output voltage is lower than the input voltage, the converter reduces the voltage
difference across the components, resulting in lower power dissipation. This
efficiency is particularly beneficial in applications where power consumption is a

concern, such as battery-powered devices or energy-efficient systems.

3 5-Solenoid Valve

In the context of the project, a solenoid valve plays a crucial role in controlling the
water level. A solenoid valve is an electromechanical device that is used to regulate
the flow of fluids, such as water or gas, through a pipe or tubing system. It consists of
a coil of wire, called a solenoid, which generates a magnetic field when an electric

current passes through it.

Figure 3.5 Solenoid Valve
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When the solenoid valve is energized, the magnetic field attracts a plunger or a
movable core, causing it to move and open the valve. This allows the fluid to flow
through the valve and into the desired area. Conversely, when the electric current to
the solenoid is interrupted, the magnetic field dissipates, and the plunger or core
returns to its original position, closing the valve and stopping the flow of fluid.

In the smart water level indicator project, the solenoid valve is used to control the
water level. When the water level reaches a certain threshold, as detected by the
conductive sensor, the microcontroller sends a signal to the solenoid valve to open
and allow water to flow into the tank or container. This maintains the desired water
level.

Conversely, when the water level exceeds the desired level, the microcontroller sends
a signal to the solenoid valve to close, preventing any further water from entering the
tank or container. This ensures that the water level remains within the desired range,
avoiding overflow or wastage.

The solenoid valve provides an automated and efficient way to control the water level
in the smart water level indicator project. By integrating it with the 10T infrastructure
and the smart sensor technology, the solenoid valve can be remotely controlled and
monitored through the online interface. This allows users to adjust the water level as
needed, set thresholds for automatic control, and receive alerts in case of any

anomalies.
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Chapter 4
Software Used

4.1 Arduino IDE:-

Using the Arduino Software (IDE). The offline IDE makes it easy to write code and
upload it to the board without an Internet connection. The Arduino Software (IDE)
makes it easy to write code and upload it to the board offline. We recommend it for
users with poor or no internet connection. This software can be used with any
Arduino board. There are currently two versions of the Arduino IDE, one is the IDE
1.x.x and the other is IDE 2.x. The IDE 2.x is new major release that is faster and
even more powerful to the IDE 1.x.x. In addition to a more modern editor and a more
responsive interface it includes advanced features to help users with their coding and
debugging.

The following steps can guide you with using the offline IDE (you can choose either
IDE 1.x.x or IDE 2.x):

1. Download and install the Arduino Software IDE:

2. Connect your Arduino board to your device.

3. Open the Arduino Software (IDE).

The Arduino Integrated Development Environment - or Arduino Software (IDE) -
connects to the Arduino boards to upload programs and communicate with them.
Programs written using Arduino Software (IDE) are called sketches. These sketches

are written in the text editor and are saved with the file extension .ino.

4.2 Fritzing:

Fritzing is an open-source hardware initiative that makes electronics accessible as a
creative material for anyone. We offer a software tool, a community website and
services in the spirit of Processing and Arduino, fostering a creative ecosystem that
allows users to document their prototypes, share them with others, teach electronics in
a classroom, and layout and manufacture professional PCBs.With Fritzing Fab you
can easily and inexpensively turn your circuit into a real, custom-made PCB. Fritzing
can only act as a creative platform if many people are using it as a means of
sharing and learning. The perfect tool for designers, inventors, hobbyists and

educators for creating a prototype or even making PCB.
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Flow Chart

Flow Chart

V5="Water Level 100%", VO=LOW, V1=HIGH,
V2=HIGH, V3=HIGH, V6=HIGH, MOTOR=LOW,
MOTORLED=LOW,V7=LOW, LEVEL1=HIGH,
LEVEL2=HIGH, LEVEL3=HIGH, LEVEL4=HIGH
LEVEL5=HIGH

V5="Water Level 75%", VO=LOW,
V1=HIGH, V2=HIGH, V3=HIGH,
V6=LOW, LEVEL1=HIGH,
LEVEL2=HIGH, LEVEL3=HIGH,
LEVEL4=HIGH LEVEL5=HIGH

V5="Water Level 50%", VO=LOW,
V1=HIGH, V2=HIGH, V3=LOW,
V6=LOW, LEVEL1=LOW,
LEVEL2=LOW, LEVEL3=HIGH,
LEVEL4=HIGH LEVEL5=HIGH

V5="Water Level 25%"”, VO=LOW,
V1=HIGH, V2=HIGH, V3=LOW,
V6=LOW, LEVEL1=LOW,
LEVEL2=LOW, LEVEL3=HIGH,
LEVEL4=HIGH LEVEL5=HIGH

Read valuel,
Value2, value3,
valued

If VALUE4==LOW

V5="Water Level 50%", VO=LOW,
V1=HIGH, V2=HIGH, V3=LOW,
V6=LOW, LEVEL1=LOW,
LEVEL2=LOW, LEVEL3=HIGH,
LEVEL4=HIGH LEVEL5=HIGH
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If VALUE3==
AUTOSWITCH

MOTOR=HIGH,
MOTORLED=HIGH,V/=HIGH

MOTOR=LOW,
MOTORLED=LO
W,V7=LOW I

If MOTORSTATUS

MOTOR=HIGH,
MOTORLED=HIG
H,V7=HIGH
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Result

Result

The implemented smart water level indicator using the discrete water level indication
technique with an NPN bipolar transistor-based sensor has successfully achieved its
objectives. The system provides accurate and reliable measurements of water levels in
various containers or tanks, ensuring precise monitoring and control.

The cost-effectiveness objective has been met by utilizing affordable components and
materials without compromising the functionality and performance of the water level
indicator. This makes the system accessible and affordable for both industrial and

household applications.

Figure 5.1 Working model and online interface

The integration of online interfacing has enabled users to remotely access real-time
water level information through a website interface. Users can monitor the water
levels, receive notifications, and control the system from anywhere with an internet
connection. This enhances accessibility and convenience, allowing for efficient water
level management.

The incorporation of a valve controller for household use has been successfully
implemented. The solenoid valve can be controlled to regulate water levels
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Result

effectively, promoting efficient water usage and minimizing wastage in household
applications.

Overall, the project has successfully demonstrated the potential of 1oT and smart
sensor technologies for water management. The reliable and cost-effective water level
indicator, coupled with online interfacing and valve control, provides a practical
solution for monitoring and controlling water levels.

The project's results contribute to better water resource management, promoting
sustainability and efficiency in various industrial and household settings. The system
offers an innovative and practical approach to water level monitoring and control,

addressing the need for accurate and efficient water management practices.
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Conclusion

In conclusion, the project has successfully accomplished all of its objectives, resulting
in the development of a reliable and cost-effective water level indicator with online
interfacing capabilities and a valve controller for efficient water level management in

household applications.

» The first objective of creating a reliable water level indicator has been
achieved. The implemented conductive sensor using BC547 transistors
accurately detects changes in conductivity as the water level changes. This
ensures precise monitoring and indication of water levels in various containers
or tanks, providing users with accurate information for efficient water

management.

» The project has also met the objective of cost-effectiveness. By utilizing
affordable components and materials, the water level indicator remains
accessible and affordable for both industrial and household applications. This
makes the solution economically viable without compromising its

functionality and performance.

» The incorporation of online interfacing has successfully addressed the
objective of better access to water level information. The online interface,
accessible through a website, allows users to remotely monitor real-time water
levels, receive notifications, and control the system. This feature enhances
convenience and accessibility, enabling users to manage water resources

effectively from anywhere with an internet connection.

» Furthermore, the project has fulfilled the objective of implementing a valve
controller for household use. The solenoid valve, controlled by the
microcontroller, enables users to regulate water levels efficiently. By
automating the process, the system promotes responsible water usage,
minimizing wastage and contributing to sustainability in household

applications.
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In summary, the project has achieved its objectives by successfully designing and
developing a reliable, cost-effective water level indicator with online interfacing
capabilities and a valve controller. The system provides accurate water level
measurements, offers accessibility through remote monitoring and control, and
facilitates efficient water management in both industrial and household settings. With
its successful implementation, the project contributes to better water resource

management, promoting sustainability and efficiency in water usage.
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Future Scope

A smart water level indicator that works on the principle of conductivity of water and
has an online interface to show water level and valve control system has significant
potential for future applications. Here are some potential areas of development and
expansion for this technology:
1. Home Automation: With the advancement of smart homes, this technology
can be integrated into the smart home ecosystem, and users can control the
water flow of their homes through their smartphones.
2. Agriculture: This technology can be used in agriculture to monitor the water
levels of crops and enable farmers to manage irrigation efficiently. The online
interface can also provide farmers with real-time data about their crops' water
requirements.
3. Industry: Many industries require large amounts of water for their
operations. This technology can be used to monitor water levels in industries
such as food and beverage, pharmaceutical, and chemical manufacturing.
4. Water conservation: By monitoring water levels in realtime, water
conservation measures can be implemented effectively, and the loss of water
due to overflowing or leakage can be avoided.
5. Smart city: Smart water level indicator technology can be integrated into
smart city initiatives, and data from the online interface can be used to manage
water distribution systems more efficiently.
6. Water quality monitoring: By monitoring water conductivity, this
technology can be used to detect changes in water quality, and ensure that the
water supply is safe for consumption.
In conclusion, the potential for the future scope of a smart water level indicator that
works on the principle of conductivity of water and has an online interface to show
water level and valve control system is vast. It can be used in various fields, and its

benefits can have a positive impact on society
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