
 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240323410 Volume 6, Issue 3, May-June 2024 1 

 

IOT Based Smart Renewable Energy Generation 

& Irrigation System with Moisture Detection 
 

Suraj Chowhan1, Ranjan Kumar2, Prabhat Kumar Paswan3,  

Dr. Chittajit Sarkar4 
 

1,2,3,4Electronics and Communication Engineering, Asansol Engineering College, Asansol, India. 

 

Abstract: 

In the face of growing environmental concerns and the increasing demand for sustainable agricultural 

practices, this research presents an innovative IoT-based Smart Renewable Energy Generation & Irrigation 

System with Moisture Detection. The proposed system integrates advanced technologies to optimize 

energy utilization, enhance irrigation efficiency, and conserve water resources in agricultural settings. The 

core components of the system include renewable energy sources such as solar panels and wind turbines, 

coupled with a sophisticated IoT infrastructure. Through a network of sensors, the system continuously 

monitors environmental parameters, including soil moisture levels. Real-time data from these sensors are 

processed and analyzed using machine learning algorithms to dynamically adjust irrigation schedules. The 

renewable energy sources not only power the irrigation system but also contribute excess energy to the 

grid, promoting sustainability and reducing dependence on conventional power sources. Additionally, the 

integration of moisture detection ensures precise and judicious water usage, preventing over-irrigation and 

promoting water conservation. The IoT platform facilitates remote monitoring and control, allowing 

farmers to manage the system through a user-friendly interface accessible via mobile devices. The system's 

adaptability to varying environmental conditions and its autonomous decision-making capabilities make 

it a robust and efficient solution for modern agriculture. Preliminary tests in real-world agricultural settings 

demonstrate significant improvements in crop yield, resource efficiency, and energy sustainability. The 

proposed system represents a scalable and practical approach to address the challenges of conventional 

agriculture, offering a pathway towards environmentally conscious and economically viable farming 

practices. 
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I. INTRODUCTION 

In the face of increasing global concerns about climate change and the depletion of traditional energy 

sources, the integration of technology into sustainable solutions has become imperative. One such 

innovative approach is the implementation of the Internet of Things (IoT) in the realm of renewable energy 

generation and agricultural practices. This project aims to develop an IoT-based Smart Renewable Energy 

Generation and Irrigation System with Moisture Detection, a comprehensive and intelligent system 

designed to enhance both energy efficiency and agricultural productivity. The traditional methods of 

energy generation and agriculture often lack the efficiency and precision required for sustainable 
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development. Conventional irrigation systems may lead to overuse of water resources, while non-

renewable energy sources contribute to environmental degradation. The proposed system addresses these 

challenges by harnessing renewable energy and integrating smart technologies to optimize irrigation 

practices.  

• Renewable Energy Generation: Solar panels and wind turbines are employed to harness clean and 

sustainable energy, reducing reliance on traditional power sources and minimizing the system's carbon 

footprint.  

• IoT-enabled Sensors: Soil moisture sensors are strategically placed in the agricultural field to measure 

the moisture content of the soil. These sensors provide real-time data, enabling precise irrigation 

control.  

• Smart Irrigation Control: The system utilizes the collected moisture data to automatically adjust 

irrigation schedules and optimize water usage. This ensures that crops receive the appropriate amount 

of water, preventing both under- and over-irrigation.  

• Remote Monitoring and Control Interface: Users can remotely monitor and control the entire system 

through a user-friendly interface. This includes checking energy production, reviewing soil moisture 

levels, and adjusting irrigation settings. 

 

II. SYSTEM ARCHITECTURE 

The IoT-based Smart Renewable Energy Generation and Irrigation System with Moisture Detection is a 

comprehensive solution designed to enhance agricultural efficiency and sustainability. This system 

integrates several key components: renewable energy sources (such as solar panels or wind turbines), IoT 

sensors, and a smart irrigation mechanism. The renewable energy sources provide the necessary power, 

ensuring that the system is both eco-friendly and cost-effective. IoT sensors are strategically placed in the 

soil to continuously monitor moisture levels, sending real-time data to a central control unit. This control 

unit is equipped with advanced algorithms to analyze the data and determine the optimal irrigation 

schedule. When the soil moisture falls below a predefined threshold, the system automatically activates 

the irrigation pumps, delivering precise amounts of water to the crops. Additionally, the system can be 

monitored and controlled remotely via a smartphone or web application, allowing farmers to make 

adjustments based on weather forecasts or crop requirements. This intelligent integration of renewable 

energy and IoT technology not only conserves water and energy but also promotes sustainable agricultural 

practices by ensuring that crops receive the right amount of water at the right time. 

 

III.HARDWARE COMPONENTS 

A. ESP 32  

 
The ESP32 is a versatile and affordable system-on-a-chip microcontroller developed by Espressif 

Systems. It features built-in Wi-Fi and Bluetooth capabilities, making it popular for Internet of Things 
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(IoT) applications. With a dual-core 32-bit processor, various interfaces, and low-power modes, the ESP32 

is widely used in projects ranging from smart home devices to industrial automation and wearables. It's 

known for its open-source support, extensive GPIO pins, and compatibility with popular development 

platforms like Arduino. 

B. Solar Panel  

A solar panel is a device that converts sunlight into electricity. It consists of photovoltaic cells that generate 

electrical current when exposed to sunlight. The produced electricity can be used directly or converted for 

various applications, such as powering homes, businesses, and electronic devices. Solar panels are a key 

component of solar power systems and contribute to the generation of clean and renewable  

C. L293D IC  

The L293D is a popular integrated circuit (IC) that functions as a motor driver or motor control chip. It is 

commonly used in electronics and robotics projects to control the direction and speed of DC motors. The 

L293D is designed to drive two DC motors bidirectionally or control one stepper motor. It provides 

convenient H-bridge functionality, allowing the motors to be driven forward, backward, or stopped, 

making it a widely used component in motor control applications. 

 
D. LDR Sensor  

An LDR sensor, or Light-Dependent Resistor sensor, is a device that changes its resistance based on the 

ambient light level. In short, LDR sensors are sensitive to light, and their resistance decreases as the light 

intensity increases. They are commonly used in electronic circuits for applications such as automatic 

lighting control, camera exposure adjustment, and other light-sensitive systems. 

 
E. LDR Module  

An LDR module, or Light-Dependent Resistor module, typically includes an LDR (Light-Dependent 

Resistor) along with additional components such as a potentiometer and operational amplifier, all 

integrated onto a single module. In short, an LDR module is a convenient package that makes it easier to 

interface an LDR with other electronic components. These modules are commonly used in projects where 

light sensing is required, and they simplify the integration of LDRs into circuits for applications such as 

automatic lighting control or light intensity measurement. 
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F. Soil Moisture Sensor  

A soil moisture sensor is a device designed to measure the level of moisture in the soil. In short, it provides 

information about the soil's water content. These sensors are commonly used in agriculture and gardening 

to monitor and manage irrigation systems efficiently. The sensor typically consists of probes that are 

inserted into the soil, and its electrical conductivity or capacitance changes with variations in soil moisture 

levels. The data obtained from soil moisture sensors helps farmers and gardeners make informed decisions 

about when and how much to water their crops or plants. 

 
G. Soil Moisture Module  

A soil moisture module is a compact device that includes a soil moisture sensor along with additional 

components, often integrated onto a single board or module. In short, it is a convenient package that 

simplifies the integration of soil moisture sensing into various applications, such as agricultural systems 

or automated irrigation. The module typically provides an easy-to-use interface for connecting to 

microcontrollers or other electronic systems, allowing users to measure and monitor soil moisture levels 

efficiently.  

 
H. ACS712 Current Sensor  

The ACS712 is a current sensor that measures the electrical current flowing through a conductor. In short, 

it is a Hall-effect-based sensor that outputs an analog voltage proportional to the current passing through 

its input terminals. The ACS712 is commonly used in electronic projects and applications where precise 

current monitoring is required. It offers a non-intrusive method of measuring current and is available in 

various models with different current ratings. The sensor is useful for tasks such as monitoring power 

consumption, controlling electrical appliances, or ensuring safety in circuits by detecting overcurrent 

conditions. 
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I. Voltage Sensor  

A voltage sensor is a device designed to measure the electrical potential difference (voltage) between two 

points in an electrical circuit. In short, it provides information about the voltage level in a system. Voltage 

sensors are commonly used in electronics and electrical systems to monitor, control, or protect devices by 

providing feedback about voltage levels. These sensors can come in various forms, including analog and 

digital versions, and are employed in applications such as power supplies, battery management, and 

voltage monitoring in control systems. 

 
J. DHT 11 

 The DHT11 is a low-cost temperature and humidity sensor that provides digital output. In short, it is a 

compact sensor module commonly used in various projects for measuring and monitoring temperature and 

humidity levels. The DHT11 sensor integrates a thermistor for temperature sensing and a humidity sensing 

element. It communicates with microcontrollers through a simple one-wire digital protocol, making it easy 

to use with popular development platforms like Arduino. The DHT11 is suitable for applications such as 

weather stations, environmental monitoring, and home automation, offering a cost-effective solution for 

basic temperature and humidity measurements. 

 
K. Relay Module  

A relay module is a compact device that includes a relay and associated circuitry on a single board. In 

short, it simplifies the use of relays in electronic circuits. A relay is an electromechanical switch that can 

control high-power devices with a low-power signal. The relay module provides an interface for easy 

connection to microcontrollers or other control systems. It is commonly used in applications such as home 

automation, industrial control, and robotics to enable the control of electrical appliances, lights, and other 

devices. 
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L. DC Motor  

A relay module is a compact device that includes a relay and associated circuitry on a single board. In 

short, it simplifies the use of relays in electronic circuits. A relay is an electromechanical switch that can 

control high-power devices with a low-power signal. The relay module provides an interface for easy 

connection to microcontrollers or other control systems. It is commonly used in applications such as home 

automation, industrial control, and robotics to enable the control of electrical appliances, lights, and other 

devices. 

                                    

IV. SOFTWARE IMPLEMENTATION 

A. Arduino IDE  

Arduino Is the required software environment to program the Arduino by writing a code and uploading it 

to the Arduino. It also outputs the results for analysis using both serial monitor and serial plotter. It is an 

Arduino software, making code compilation too easy.It is available for all operating systems i.e. MAC, 

Windows, Linux and runs on the Java Platform that comes with inbuilt functions and commands that play 

a vital role in debugging, editing and compiling the code. It is easy to use , it supports all the Arduino 

boards , it has a built-in library which is easy to use. The Arduino IDE is very user-friendly . 

 
B. Blynk IOT App  

Blynk is an IoT (Internet of Things) platform that provides a mobile app to control and monitor connected 

devices. It enables users to create custom dashboards with buttons, sliders, and displays, allowing remote 

interaction with their IoT projects. Blynk simplifies the development of IoT applications by providing a 

user-friendly interface for building mobile apps that communicate with microcontrollers or other 

hardware. 
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V. USER INTERFACE 

The IoT-based smart renewable energy generation and irrigation system with moisture detection integrates 

renewable energy sources, such as solar panels or wind turbines, with an advanced irrigation system. This 

system uses IoT sensors to monitor soil moisture levels in real time. When soil moisture falls below a 

predetermined threshold, the system automatically activates the irrigation mechanism to optimize water 

usage. The user interface allows users to monitor energy generation and soil moisture data, control 

irrigation schedules, and receive alerts about system status. This approach ensures efficient water 

management and sustainable energy usage, enhancing agricultural productivity and resource conservation 

 

 

VI. PROTOTYPE AND EXPERIMENTAL RESULTS 

The IoT-based smart renewable energy generation and irrigation system with moisture detection is a 

prototype designed to enhance agricultural efficiency and sustainability. This system integrates renewable 

energy sources, such as solar panels, to power irrigation pumps and other essential equipment, reducing 

reliance on conventional energy and lowering carbon footprints. The smart irrigation component uses IoT 

sensors to monitor soil moisture levels in real-time, ensuring optimal water usage. When soil moisture 

falls below a predefined threshold, the system automatically activates the irrigation process, conserving 

water and improving crop yields. This intelligent combination of renewable energy and precise irrigation 

management promotes sustainable farming practices, ultimately leading to increased agricultural 

productivity and resource conservation. 

 
VII. CONCLUSION 
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In conclusion, the IoT-based smart renewable energy generation and irrigation system with moisture 

detection presents a transformative approach to modern agriculture. The integration of IoT technologies, 

renewable energy sources, and real-time data monitoring offers a multitude of benefits that enhance 

efficiency, sustainability, and economic viability in farming practices. The system's ability to precisely 

monitor soil moisture levels in real time enables farmers to implement optimized irrigation schedules, 

conserving water resources and preventing over-irrigation. The integration of renewable energy sources, 

such as solar or wind power, contributes to energy efficiency, reduces dependency on non-renewable 

energy, and aligns with environmental sustainability goals. One of the key strengths lies in the data-driven 

decision-making capabilities of the system. By collecting and analyzing data on soil moisture, energy 

consumption, and environmental conditions, farmers can make informed decisions regarding crop 

management, irrigation strategies, and resource allocation. This enhances overall agricultural practices 

and contributes to higher crop yields. The remote monitoring and control features empower farmers with 

the flexibility to manage their irrigation systems from anywhere, optimizing operations based on real-time 

conditions. This convenience, coupled with scalability, makes the system adaptable to various agricultural 

scales, from small-scale farms to large agricultural operations. The system's ability to adapt irrigation 

practices based on weather forecasts and changing climate conditions contributes to climate resilience in 

agriculture. Additionally, the reduction of environmental impact, cost savings, and community 

collaboration further underscore the comprehensive benefits of this innovative agricultural technology. In 

essence, the IoT-based smart renewable energy generation and irrigation system with moisture detection 

not only addresses the challenges of resource management in agriculture but also sets the stage for a more 

sustainable, efficient, and technologically advanced farming ecosystem. As technology continues to 

evolve, there is immense potential for further enhancements, contributing to the ongoing evolution of 

smart and sustainable agriculture practices. 
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