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Abstract 

                    This project tackles the challenge of 

maintaining a comfortable and healthy indoor 

environment in the face of unpredictable weather 

conditions. The primary objective is to develop an 

automated weather monitoring system integrated with a 

humidifier, leveraging Internet of Things (IoT) 

technology and a suite of sensors including the DHT11 

for temperature and humidity, a rain sensor, an LDR 

sensor, and a BMP180 barometric pressure sensor. The 

system aims to monitor real-time weather data and adjust 

indoor conditions accordingly, enhancing comfort and 

reducing health risks such as respiratory issues, allergies, 

and mold growth. Additionally, it provides remote 

monitoring and real-time alerts through IoT 

connectivity, improving user convenience and energy 

efficiency. The methodology includes detailed 

requirement analysis, hardware and software 

development, testing, and deployment. This project 

promises to significantly improve indoor environmental 

quality, especially in regions with erratic weather 

patterns, by providing a robust, adaptable solution. 
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Introduction 

               Maintaining a stable indoor environment is 

crucial for health and comfort, particularly in areas with 

fluctuating weather conditions. Conventional climate 

control systems often lack the adaptability needed for 

sudden weather changes. This project introduces an 

innovative solution: an automated weather monitoring 

system integrated with a humidifier, employing IoT  

 

technology to offer real-time environmental control. The 

system’s design and implementation address the 

limitations of traditional methods and aim to enhance 

overall indoor environmental quality. 

Materials and Methods 

Materials 

Microcontroller: ESP8266 

Specifications: Integrated Wi-Fi module, 80 MHz 

clock speed, 17 digital I/O pins, 1 analog input, 

USB-to-Serial adapter for programming. 

 

Humidifier: HYS-02 Ultrasonic Humidifier 

Specifications: 5V DC, 300 mL capacity, 

ultrasonic mist technology, adjustable mist output 

Sensors: 

DHT11 Temperature and Humidity Sensor 

▪ Voltage: 5V 

▪ Measurement Range: 0-50°C 

(Temperature), 20-90% RH 

(Humidity) 

Rain Sensor 

▪ Voltage: 5V 

▪ Detection: Raindrop detection, 

adjustable sensitivity 
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LDR Sensor 

▪ Voltage: 5V 

▪ Detection: Ambient light intensity 

BMP180 Barometric Pressure Sensor 

▪ Voltage: 5V 

▪ Pressure Range: 300 to 1100 hPa 

Additional Components: 

• Relay Module: For controlling the humidifier 

based on sensor data 

• Power Supply: Stable 5V power supply to 

ensure consistent operation of all components 

Methods 

Requirement Analysis: Defined specific 

requirements for the system based on the desired 

environmental control capabilities and user needs. 

Hardware Selection: Chose and procured sensors, 

microcontrollers, and humidifiers that meet project 

specifications and compatibility requirements. 

Software Development: Programmed the system 

using Arduino IDE, implementing algorithms for data 

processing, decision-making, and control. 

System Integration: Assembled and connected 

hardware components, integrated sensors with the 

microcontroller, and ensured compatibility with the 

IoT platform. 

Testing: Performed extensive testing to validate 

system functionality, accuracy, and reliability under 

various conditions. 

Experimentation and Analysis 

 

Experimental Setup: Detailed the setup of the 

system, including sensor placement, hardware 

connections, and software configurations. Sensors 

were strategically positioned to ensure 

comprehensive data collection. 

Data Collection: Described the process of gathering 

real-time data from sensors. The data, including 

temperature, humidity, rainfall, light intensity, and 

pressure, is transmitted to the microcontroller for 

processing. 

 

Data Analysis: Explained the data analysis process, 

including comparison with predefined thresholds and 

environmental parameters. This analysis triggers 

corrective actions such as adjusting temperature, 

humidity, or activating the humidifier. 

Results and Discussion 

Results: Summarized findings from experiments, 

highlighting the system’s performance in maintaining 

indoor climate conditions. Results showed accurate 

data collection and effective climate adjustments. 

Discussion: Interpreted the results, discussing the 

system’s impact on indoor comfort and health. 

Evaluated the effectiveness of automated adjustments 

and remote monitoring features. Addressed 

challenges faced during implementation and 

proposed solutions. 

Working Principle: The automated weather monitoring 

system operates based on real-time data collection, 

analysis, and automated control mechanisms: 

Real-time Data Collection: Sensors collect data on 

temperature, humidity, rainfall, light levels, and 

atmospheric pressure. 

Data Analysis: The system processes this data, 

comparing it to predefined thresholds to determine 

necessary actions. 

Automated Control Mechanisms: IoT connectivity 

allows for remote monitoring and control. The system 

adjusts settings such as temperature, humidity, and 

ventilation based on real-time data. 

Humidification Control: The humidifier adjusts 

indoor humidity levels based on data from the DHT11 

and rain sensor, preventing issues like dry air or 

excessive moisture. 

Energy Efficiency: Smart algorithms optimize 

resource use, and features like scheduling and 

occupancy detection enhance energy efficiency. 
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Fig 2. Methodology 

 

Description of Equipment 

 

Provides a comprehensive overview of the equipment 

used, detailing each component’s specifications and 

operational principles. 

ESP8266 Wi-Fi Module 

Element: IoT Module 

Voltage: 5V 

Communication Protocol: Wi-Fi (802.11 b/g/n) 

Features: Integrated TCP/IP protocol stack, supports 

AP, STA, and AP+STA modes, GPIO pins for sensor 

interfacing, low power consumption. 

Working Principle: Connects to a Wi-Fi network 

and transmits data using TCP/IP. It interacts with 

microcontrollers and sensors through GPIO pins. 

5V Mist Maker Sensor 

Element: Mist Maker Sensor 

Voltage: 5V 

Output: Ultrasonic Mist 

Features: Generates mist via ultrasonic technology, 

operates on low voltage, compact design. 

Working Principle: Uses ultrasonic vibrations to 

atomize water, creating fine mist through 

piezoelectric element vibrations. 

Gas Sensor 

Element: Gas Sensor 

Voltage: 5V 

Detection: Various gases (e.g., CO, LPG, Smoke) 

Features: Detects multiple gases, offers analog or 

digital output, high sensitivity, wide detection range. 

Working Principle: Measures changes in electrical 

conductivity or resistance due to target gases. 

 

BMP180 Barometric Pressure Sensor 

Element: Barometric Pressure Sensor 

Voltage: 5V 

Pressure Range: 300 to 1100 hPa 

Features: Measures atmospheric pressure and 

temperature, high resolution, I2C interface, ultra-low 

power consumption. 

Working Principle: Utilizes piezoresistive effect to 

measure pressure, converting resistance changes into 

digital readings. 

DHT11 Temperature and Humidity Sensor 

Element: Temperature and Humidity Sensor 

Voltage: 5V 

Measurement Range: 0-50°C (Temperature), 20-

90% RH (Humidity) 

Features: Measures temperature and humidity 

simultaneously, digital output, high accuracy, low 

cost. 

Working Principle: Employs capacitive humidity 

sensor and thermistor, converting variations in 

capacitance and resistance into digital signals. 

 

Rain Sensor 

Element: Rain Sensor 

Voltage: 5V 

Detection: Raindrop detection 

Features: Detects rainfall, adjustable sensitivity, 

robust design. 

Working Principle: Uses capacitive, optical, or 

conductive methods to measure rainfall, providing 

output signals proportional to intensity. 

 

Fig 2. Wiring of Project Model 
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Fig 2. Isometric view of Project Model 

Cost Estimation 

               Accurate cost estimation is crucial for effective 

project planning and execution. This section covers the 

principles and methodologies of cost estimation, 

emphasizing its role in optimizing resource use and 

ensuring project success. Methods include detailed 

analysis of component costs, labor, and operational 

expenses. 

Benefits and Recommendations 

Benefits 

Enhanced Comfort: Maintains optimal indoor 

conditions for improved occupant comfort. 

Health Improvements: Reduces risks related to 

indoor air quality and humidity, such as respiratory 

issues and mold. 

Energy Efficiency: Uses smart algorithms for 

efficient resource management, reducing energy 

consumption. 

Remote Monitoring: Provides convenience through 

remote access and control. 

Recommendations 

System Enhancements: Integrate additional sensors 

for more comprehensive monitoring. 

User Training: Offer training to help users 

effectively manage system features. 

Maintenance: Regularly update and maintain the 

system to ensure ongoing performance. 

 

Conclusion 

             The development of the automated weather 

monitoring system integrated with a humidifier 

represents a significant advancement in managing indoor 

climate control in the face of unpredictable weather 

conditions. By leveraging an array of sensors—including 

the DHT11 for temperature and humidity, the BMP180 

for barometric pressure, and a rain sensor for 

precipitation—the system effectively collects and 

analyzes real-time environmental data. This data-driven 

approach enables the system to make precise 

adjustments to indoor conditions, enhancing comfort and 

mitigating health risks such as respiratory issues, 

allergies, and mold growth. The integration of the 

ESP8266 microcontroller and IoT technology further 

enhances the system’s functionality by allowing users to 

remotely monitor and control their indoor environment, 

offering unprecedented convenience and control. 

Furthermore, the project emphasizes energy efficiency 

through its smart control algorithms, which optimize 

heating, cooling, and humidification processes to reduce 

energy consumption while maintaining optimal indoor 

conditions. This focus on energy efficiency not only 

aligns with contemporary environmental goals but also 

provides cost-saving benefits for users. Looking to the 

future, the system sets a strong foundation for further 

advancements in smart home technology, including 

potential integrations with more sophisticated analytics 

and additional smart functionalities. Overall, this project 

showcases a practical and innovative solution for 

improving indoor climate management and contributes 

valuable insights to the field of smart environmental 

control. 
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