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Abstract: This project presents a groundbreaking paradigm shift in residential energy management and automation,
offering an innovative solution that seamlessly integrates two diverse energy sources: solar and conventional grid (EB)
power. With solar energy taking precedence as the primary power supply, meticulously controlled by the versatile ESP32
microcontroller, the system ensures a consistent and reliable energy supply by intelligently switching to grid power when
solar resources are scarce, seamlessly reverting back to solar power as soon as it becomes available again. In addition to
its dynamic energy management capabilities, the project incorporates an LCD screen to provide homeowners with real-
time insights into their energy consumption patterns, offering a comprehensive overview of usage data from both energy
sources. This invaluable information empowers users to make informed decisions about their energy usage habits,
fostering a more conscious and efficient approach to power consumption. Furthermore, the integration of the Blynk 2.0
loT platform elevates the project to new heights by enabling remote monitoring and control of the system. Through this
intuitive interface, users can effortlessly manage their energy usage from anywhere using their smart phones or
computers, ensuring maximum flexibility and convenience. Expanding beyond traditional energy management, the project
delves into the realm of home automation with the incorporation of an additional ESP32 microcontroller. This feature-
rich functionality empowers users to remotely control lighting fixtures, enhance safety measures with gas detection
capabilities utilizing MQ2 sensors, and efficiently monitor water levels using ultrasonic sensors, all seamlessly integrated
into the loT eco system. This holistic solution not only prioritizes renewable energy sources and automates power
source transitions but also leverages the transformative potential of loT technology to create a sustainable and intelligent
approach to energy management. Powered by ESP32 technology, this project serves as a trailblazer for the future of
smart, efficient, and eco-friendly homes, setting a new standard for residential energy management and automation.

Key Words: ESP 32, Solar Panel, Ultrasonic Sensor, Gas Sensor, Voltage Sensor, Current Sensor, Relay, Blynk 2.0.

I. INTRODUCTION

This visionary project embodies a revolutionary amalgamation of cutting-edge technology and sustainable energy
practices, heralding a new era in modern living. At its core lies an unwavering dedication to harnessing the power of solar
energy, meticulously cultivated through strategically positioned solar panels—a testament to its unwavering commitment
to environmental preservation and ecological stewardship. Beyond its environmental accolades, this endeavor promises
substantial economic dividends, charting a course towards significant cost savings while concurrently reducing reliance on
conventional energy sources. Central to its innovative design is a sophisticated energy management system, ingeniously
choreographing the seamless interplay between solar power and conventional grid electricity (EB supply), ensuring a
steadfast and uninterrupted energy supply in every circumstance. However, the project's ambitions transcend mere
energy management; it ventures boldly into the realm of home automation, leveraging state-of-the-art sensors to
meticulously regulate lighting, monitor gas levels, and optimize water consumption with unparalleled precision.
Empowered by the transformative potential of the Internet of Things (IoT), this project places unprecedented control
directly into the hands of users, offering a user- friendly mobile application interface that empowers individuals to
customize and manage their living environment with unparalleled ease and flexibility.
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Ultimately, this initiative represents more than just the creation of physical dwellings; it embodies a profound paradigm
shift towards a more sustainable, intelligent, and harmonious way of life. Here, the convergence of environmental
consciousness and technological innovation gives rise to a new ethos one where the principles of sustainability and
technological advancement coalesce to redefine the very essence of modern living.

2. EXISTING SYSTEM

An innovative ESP32-based system has been ingeniously engineered to revolutionize household device control. This
cutting-edge system provides users with unparalleled convenience and flexibility through its dual control methods:
manual operation via physical switches and remote management using the Blynk 2.0 mobile application. The physical
switches, seamlessly integrated into the system, offer users immediate access to device control. These switches are
intelligently wired to relay modules, establishing a direct link to the ESP32. This setup ensures that users can effortlessly
toggle devices on or off with a simple flick of a switch. Whether it's turning on the lights or adjusting the thermostat, the
physical switches provide an intuitive and responsive interface for users to interact with their household devices.
Complementing the manual control option is the advanced remote management functionality enabled by the Blynk 2.0
mobile app. With this powerful application, users gain the ability to oversee and manipulate their devices from anywhere
in the world. Through a user- friendly interface, accessible via smart phones or tablets, users can remotely monitor
device status, adjust settings, and initiate commands with unparalleled ease. Whether they're at home, at work, or on
vacation, users remain in complete control of their household devices at all times. The synergy between manual
operation via physical switches and remote management through the Blynk 2.0 app represents the pinnacle of
convenience and efficiency in home automation. By offering dual control methods, this ESP32-based system caters to the
diverse needs and preferences of users, ensuring a seamless and enjoyable experience in managing their household
devices. With its innovative features and intuitive interface, this system sets a new standard for smart home technology,
empowering users to effortlessly optimize their living spaces for comfort, convenience, and peace of mind. This dual-
control feature facilitates convenience and flexibility, enabling users to adapt to different scenarios easily. The ESP32 acts
as the intermediary, synchronizing the state of devices between the physical switches and the app, ensuring accurate
feedback, and providing notifications when the state changes.
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3. PROPOSED SYSTEM

This project harnesses the power of solar energy to drive sustainable living while offering advanced home automation
capabilities. At its core lies a sophisticated infrastructure comprising solar panels, charge controllers, inverters, and
batteries, meticulously orchestrated to maximize energy efficiency and autonomy. Solar panels, strategically positioned to
capture sunlight, serve as the primary energy source. A robust charge controller oversees the solar energy influx,
ensuring optimal charging of batteries and regulating the flow of electricity. The inverters transform solar energy into a
usable form for household consumption, powering various appliances and devices. What sets this system a part is its
seamless integration with an ESP32 microcontroller, which acts as the brains of the operation. Continuously monitoring
solar energy production, the ESP32 orchestrates a dynamic energy management strategy. When solar generation exceeds
household demand, surplus energy can be stored in batteries for later use. Conversely, if solar output falls short, the
system seamlessly transitions to grid power, ensuring uninterrupted energy supply to meet household needs. Real-time
energy consumption and production data are effortlessly accessible via an LCD screen and the Blynk 2.0 app. This
intuitive interface empowers users to monitor their energy usage, track solar generation, and make informed decisions to
optimize energy efficiency. Whether at home or on the go, users retain full control over their energy consumption,
fostering a sustainable lifestyle. Moreover, the system extends its capabilities beyond energy management to encompass
home automation. Utilizing a separate ESP32 microcontroller, users can remotely control lighting, monitor gas and water
levels, and access a myriad of automation features through the Blynk 2.0 app. This comprehensive solution not only
simplifies daily tasks but also enhances overall efficiency and convenience.
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In essence, this project represents a holistic approach to modern living, seamlessly integrating renewable energy sources,
intelligent energy management, and advanced home automation. By combining sustainability with technological innovation,
it paves the way for a greener, smarter future, where energy efficiency and comfort coexist harmoniously.
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4. SIMULATION
Simulation stands as a pivotal tool for prototyping, testing, and refining systems before physical implementation. This
simulation endeavor embarks on a journey to recreate a virtual environment mirroring the intricacies of the real-world
system, encompassing the circuit design, energy sources, microcontroller programming, and user interface integration.
At its core, the simulation involves crafting a detailed circuit layout incorporating ESP32microcontrollers, sensors, and
an LCD display. The ESP32s act as the central controllers, orchestrating the operation of the system. Sensors, including
those for solar energy monitoring and environmental parameters, are integrated to provide real-time data crucial for
decision-making. The LCD display serves as the user interface, presenting pertinent information in a clear and concise
manner. Next, the simulation ventures into replicating the energy sources that power the system. Virtual solar panels
and grid power sources are meticulously configured to mimic their real-world counterparts. The behavior of these
sources is simulated based on parameters such as sunlight intensity and grid availability, ensuring a lifelike representation
of energy dynamics. Programming the ESP32 microcontrollers to control energy sources and interface with the LCD
display is a critical aspect of the simulation. Through code implementation, the ESP32sautonomously manage energy
flow, seamlessly transitioning between solar and grid power as needed. Additionally, communication protocols are
established to relay data to the LCD display for real- time visualization.
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The crowning achievement of the simulation liesin the integration of a virtual Blynk app interface. This interface provides
users with remote access to monitor and control the system from anywhere with an internet connection. By emulating
the functionality of the Blynkapp, users can interact with the simulated system, adjust settings, and visualize energy

metrics with ease.
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5. RESULT
This sophisticated system orchestrates a harmonious blend of solar power and grid electricity, guaranteeing a seamless
energy supply through automatic transitions between sources to cater to varying demands. Users are granted instant
access to comprehensive energy consumption data, effortlessly displayed on an LCD screen, while the Blynk 2.0 app
extends this accessibility remotely, empowering informed decision-making for optimal energy usage. Beyond its energy
management prowess, the system elevates the concept of home automation, enabling users to effortlessly control
lighting, monitor gas levels, and track water levels with precision, thereby cultivating a sustainable and intelligent living
environment conducive to modern life styles. In the Blynk 2.0application,a gauge feature is utilized to accurately gauge the
water level within the tank, providing users with real-time insights into water storage. Concurrently, switches are
employed to remotely control various appliances within the home through the mobile interface. This seamless integration
of gauge readings and switch functionality empowers users to monitor and manage their home's water resources
efficiently and conveniently from their mobile devices. Whether adjusting appliance settings or monitoring water levels,
the Blynk 2.0 platform offers intuitive control and monitoring capabilities, enhancing the overall convenience and

efficiency of home management.
E.B Supply of the Proposed System:
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In instances where the household relies on conventional grid electricity (EB supply), a conspicuous indicator prominently
lights up within the user interface of the Blynk 2.0 software. This illuminated emblem, boldly labeled "EB," acts as an
unmistakable beacon, promptly alerting users to the utilization of grid power. The illumination of this "EB" light not only
serves as a visual cue but also signifies a seamless integration of transparency and clarity within the energy management

system.
Solar Supply of the Proposed System:
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By providing users with this intuitive and visually engaging feedback mechanism, the system facilitates effortless
discernment of the current energy source, empowering individuals to make informed decisions and enhancing overall
transparency in their energy management endeavors. When the residence is powered by solar energy, an unmistakable
indicator labeled "Solar Power" prominently illuminates within the Blynk 2.0 software interface. This radiant beacon
serves as an unequivocal symbol, instantly conveying to users that the home is currently drawing its energy from solar
panels. This visual cue is not merely informative; it represents a transparent window into the home's energy ecosystem,
empowering residents with a deeper understanding of their energy consumption habits and encouraging mindful energy
usage. By providing users with this intuitive and visually compelling feedback mechanism, the system promotes a culture
of transparency and informed decision-making, ultimately fostering a more sustainable and conscientious approach to
energy consumption within the home.

Gas Detection of the Proposed System:
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In the eventuality of a gas leakage detection within the confines of the home, a robust and proactive safety protocol
swiftly springs into action, meticulously designed to shield occupants and property from potential harm. With remarkable
efficiency, both the conventional grid electricity (EB) and solar power supplies are promptly and automatically
deactivated, serving as a preemptive measure to mitigate any potential risks associated with the gas leak. Concurrently,
an alert is expediently dispatched to the Blynk 2.0 software interface, where a conspicuous and instantly recognizable
notification bearing the label "Gas Detected" promptly materializes. This immediate and unambiguous indication serves as
a beacon of warning, ensuring that users are promptly made aware of the looming hazard. This timely notification
empowers occupants to swiftly initiate appropriate response measures, there by facilitating rapid mitigation efforts to
address the threat effectively. Through the seamless integration of real-time monitoring capabilities and responsive
control mechanisms, the system places an unwavering emphasis on prioritizing safety above all else. By providing
occupants with timely and actionable alerts, the system not only instills a sense of security but also engenders peace of
mind, reinforcing its steadfast commitment to furnishing a secure and reliable living environment for homeowners and
their families.
6. CONCLUSION

The culmination of this project marks a momentous stride forward in revolutionizing energy management practices and
advancing sustainable life styles. Through the seamless integration of both solar and grid power sources, coupled with the
real-time monitoring and control capabilities offered by the innovative Blynk2.0 application, users are bestowed with
unprecedented levels of energy efficiency and convenience. This holistic approach not only empowers individuals to make
informed decisions about their energy consumption but also fosters a deeper connection with their environmental
impact. Moreover, the inclusion of home automation features, such as precise lighting control, vigilant gas monitoring, and
meticulous water level tracking, introduces an additional layer of sophistication to modern living. These intelligent
systems not only streamline daily routines but also contribute to a more harmonious and sustainable household
environment. In essence, this project serves as a beacon of promise, heralding a future where homes are not merely
structures but dynamic ecosystems of energy efficiency, environmental responsibility, and technological connectivity. As
society continues to evolve towards a more sustainable ethos, initiatives like this play a pivotal role in shaping a world
where every action, no matter how small, contributes to a brighter and more interconnected future for all.
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