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ABSTRACT: This project focuses on the design and development of a Smoke Detection System utilizing a Smoke 

Detector Sensor, two 18650 lithium-ion batteries, an Arduino Nano microcontroller, a 5V relay, and jumper wires. The 

primary objective is to create an efficient, low-power, and reliable system that detects smoke in the surrounding 

environment and provides an immediate warning mechanism. The system is powered by two 18650 batteries, which 

ensure extended operation without the need for frequent charging, making it suitable for continuous monitoring in both 

domestic and industrial settings. 

 
The core of the system is the Arduino Nano, which serves as the central control unit. It interfaces with the smoke detector 

sensor to constantly monitor air quality. Upon detecting smoke, the sensor sends an analog signal to the Arduino Nano, 

which processes the data and compares it with predefined threshold levels. If the sensor detects smoke concentrations 

above the threshold, the Arduino Nano triggers the 5V relay, activating an alarm or notification system. This feature is 

crucial in providing real-time alerts, offering early detection to mitigate potential fire risks. 

 

The system's components are interconnected using jumper wires, facilitating easy setup and prototyping. The integration 

of a smoke detection sensor with a low-power microcontroller and a reliable alert system ensures the project is both cost-

effective and scalable. The system is designed to be flexible for adaptation in various environments, such as homes, 

offices, and industrial facilities, where smoke and fire hazards need to be detected quickly and effectively. 

 

I.  INTRODUCTION 

 

The increasing frequency of fire-related accidents in homes, offices, and industrial facilities has highlighted the need for 

early fire detection systems to enhance safety and reduce damage. Smoke detection plays a critical role in identifying 

potential fire hazards in their early stages, allowing for timely intervention. This project focuses on the development of 

a Smoke Detection System that uses a Smoke Detector Sensor, an Arduino Nano microcontroller, 18650 lithium-ion 

batteries, a 5V relay, and jumper wires. The system is designed to detect smoke in the environment, activate an alarm, 

and notify individuals of potential fire risks. 

 

The system is built around an Arduino Nano, a compact and energy-efficient microcontroller that processes the data 

received from the smoke detector. The smoke sensor continuously monitors the air for particulate matter that signifies 

smoke. When the sensor detects smoke, it sends an analog signal to the Arduino Nano, which processes the signal to 

determine whether the smoke concentration surpasses a predefined threshold. Upon smoke detection, the Arduino Nano 

triggers a 5V relay to activate an alarm or alert mechanism. 

 

This Smoke Detection System is powered by two 18650 lithium-ion batteries, which provide a reliable and long-lasting 

power source, ensuring the system operates continuously without the need for frequent recharging. The use of jumper 

wires facilitates the connection of various components, simplifying the assembly and integration of the system. 

The primary goal of this project is to create an efficient, affordable, and reliable smoke detection system that can be 

deployed in various settings, such as homes, offices, and industrial areas. The system’s low power consumption, ease of 
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setup, and real-time detection capabilities make it an ideal solution for enhancing safety and reducing the risks associated 

with fire hazards.  

 

1.1 Objective 

The primary objective of this project is to design and implement an efficient, low-cost, and reliable Smoke Detection 

System using a Smoke Detector Sensor, Arduino Nano, 18650 lithium-ion batteries, a 5V relay, and jumper wires. The 

system aims to detect the presence of smoke in the environment and trigger a real-time alarm or notification to alert 

individuals of potential fire hazards. The specific objectives of the project are as follows: 

1. Develop a Smoke Detection System: To create a functional system that continuously monitors the air for the presence 

of smoke, ensuring early detection of potential fire hazards. 

2. Integrate Components Efficiently: To design and integrate the smoke sensor, Arduino Nano microcontroller, and 

relay system using jumper wires for easy connectivity and reliable operation. 

3. Power Efficiency: To use 18650 lithium-ion batteries as a power source, ensuring the system operates for extended 

periods with minimal power consumption and without the need for frequent recharging. 

4. Real-time Smoke Detection and Alert: To implement a responsive system that detects smoke in real-time and 

activates an alarm mechanism (via the 5V relay) when smoke concentrations exceed a predefined threshold. 

 

II. TOOLS & TECHNOLOGY USED 

 

The Smoke Detection System leverages a combination of electronic components, programming, and power systems to 

create an efficient and user-friendly solution for Smoke Detection. Below is an overview of the tools and technologies 

used in this project: 

2.1 Hardware Components 

1. Arduino-Nano: 

 A microcontroller board used for processing the data received from the soil moisture sensor and controlling the LCD 

display. It provides an affordable and versatile platform for building electronics projects. 

  

 
 

Fig. 4.1: Arduino Nano 

 

2. Smoke Sensor:-   

The smoke sensor is a critical component in the system, responsible for detecting the presence of smoke particles in the 

air. For this project, we use an MQ-2 or similar sensor, which is sensitive to a wide range of gases, including smoke. 

These sensors work by detecting the changes in resistance when smoke or gas particles are present in the air. 

 

 
 

Fig. 4.2: MO-2 Smoke Sensor 
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3. 5V-Relay: 

The 5V relay is used to control external devices, such as an alarm, based on the signal received from the Arduino Nano. 

It acts as a switch to activate an alarm when smoke is detected. 

 
Fig. 4.3: 5V-Relay 

 

 

4. 18650-Lithum-IonBattery: 

The 18650 lithium-ion battery provides the required power to run the smoke detection system. These batteries are 

commonly used due to their high energy density, long cycle life, and rechargeable capabilities, making them ideal for 

portable and continuous-use applications. 

 
Fig. 4.4:18650 Lithum Ion Battery 

 

5. Jumper-Wires: 

 Used to establish connections between various components, ensuring reliable communication. 

 

 
 

Fig. 4.5: Jumper Wires 

 

2.2 Software and Programming 

Arduino Integrated Development Environment (IDE) 

• The Arduino IDE is used to write, compile, and upload the code that runs on the Arduino Nano. It provides an 

interface for programming the microcontroller and debugging the system. 

• Technology Used: C/C++ programming language with specific Arduino libraries for hardware control (e.g., 

analogRead for sensor input, digitalWrite for controlling relays). 

 

III. FUTURE SCOPE 

 

The Future scope of this project is to design and implement a Smoke Detection System that uses a Smoke Detector 

Sensor, an Arduino Nano, 18650 lithium-ion batteries, a 5V relay, and jumper wires to provide an efficient and low-cost 

fire safety solution. The following outlines the scope of the project: 
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1. System Design and Development: The project focuses on the development of a smoke detection system that monitors 

air quality and detects the presence of smoke. The design will include both hardware and software components, 

ensuring seamless interaction between the sensor, microcontroller, and alert mechanism. 

2. Component Integration: The system will integrate a Smoke Detector Sensor with the Arduino Nano to process smoke 

signals and trigger an alert via the 5V relay. The use of 18650 lithium-ion batteries ensures that the system operates 

continuously without the need for constant recharging, making it suitable for long-term use in various environments. 

3. Real-Time Smoke Detection: The system will detect smoke in real-time by continuously monitoring air quality. 

Upon detecting smoke levels above a specified threshold, the system will activate the 5V relay to trigger an external 

alarm or notification system. 

4. Low-Power Operation: The project is focused on building an energy-efficient smoke detection system. The 18650 

lithium-ion batteries will provide long-lasting power while maintaining minimal energy consumption, making the 

system ideal for use in environments where frequent power supply may be a concern. 

 

IV. CONCLUSION&REFRENCES 

 

In conclusion, the Smoke Detection System developed in this project is an innovative and practical solution for fire safety. 

By leveraging affordable, accessible technology, it provides a reliable means of detecting smoke and alerting individuals 

to the presence of fire hazards. While the system is already effective, it offers opportunities for improvement and 

enhancement, ensuring that it can be adapted to meet evolving needs in both domestic and industrial settings. 

 

The project not only demonstrates the feasibility of using Arduino and basic electronic components for real-time 

monitoring systems but also highlights the importance of fire safety in everyday environments. Through further 

development, this system could be scaled and integrated into larger, more advanced safety solutions 
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