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3.10 Climate Condition Sensor 

 
 A climate condition sensor is a device that measures weather data, such as 

temperature, humidity, and wind speed, to help regulate the climate. These 

sensors are often used in weather stations, satellites, and other weather 

monitoring systems.  

 These sensors play a crucial role in various applications, from weather forecasting 

and climate research to agriculture, smart homes, and industrial processes.  

 Key Parameters Monitored 

1. Temperature: Measured using thermistors, thermocouples, or infrared 

sensors. 

2. Humidity: Monitored using capacitive or resistive humidity sensors. 

3. Air Pressure: Measured with barometers, often used in weather forecasting. 

4. Wind Speed and Direction: Detected using anemometers and wind vanes. 

5. Rainfall (Precipitation): Monitored with rain gauges, often tipping-bucket 

type. 

6. Solar Radiation: Measured using pyranometers or photodiodes. 

7. Air Quality: Includes particulate matter (PM2.5, PM10), CO₂, VOCs, or other 

pollutants. 

8. Soil Conditions: Soil moisture and temperature for agricultural application 

 Types of Climate Condition Sensors: 

1. Standalone Sensors: Individual sensors measuring specific parameters. 

2. Integrated Systems: Multi-sensor platforms that provide a comprehensive set 

of readings. 
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3. IoT-Enabled Sensors: Devices that transmit data wirelessly for remote 

monitoring and analysis. 

4. Portable Sensors: Handheld or compact devices used for fieldwork. 

5. Fixed Installations: Weather stations installed in a specific location. 

 Examples of Popular Sensors 

 DHT11/DHT22 (Temperature and Humidity) 

 BMP280/BME280 (Temperature, Pressure, Humidity) 

 Davis Vantage Pro2 (Comprehensive Weather Station) 

 Netatmo Weather Station (IoT-Enabled) 

 

1. DHT11 

Specifications: 

 Temperature Range: 0–50°C (±2°C accuracy) 

 Humidity Range: 20–90% RH (±5% accuracy) 

 Resolution: Temperature: 1°C, Humidity: 1% RH 

 Sampling Rate: 1 reading per second (1 Hz) 

Features: 

 Low cost 

 Compact size 

 Easy to use with microcontrollers like Arduino or Raspberry Pi 

 Less precise and narrower range compared to DHT22 

2. DHT22 (AM2302) 

Specifications: 

a. Temperature Range: -40–80°C (±0.5°C accuracy) 

b. Humidity Range: 0–100% RH (±2–5% accuracy) 

c. Resolution: Temperature: 0.1°C, Humidity: 0.1% RH 

d. Sampling Rate: 0.5 Hz (1 reading every 2 seconds) 
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Features: 

e. Higher accuracy and wider range than DHT11 

f. Suitable for more demanding applications 

g. Slightly more expensive than DHT11 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. The BMP280 and BME280 are sensors designed by Bosch Sensortec for 

measuring environmental conditions, specifically temperature, pressure, and (in 

the case of BME280) humidity. These sensors are highly accurate, compact, and 

widely used in weather stations, IoT projects, and altitude detection applications. 

 BMP280: 

The BMP280 is primarily a temperature and barometric pressure sensor. 

 Specifications: 

 Temperature Range: -40°C to 85°C (±1°C accuracy) 

 Pressure Range: 300–1100 hPa (±1 hPa accuracy) 

 Resolution: 

 Temperature: 0.01°C 

 Pressure: 0.16 Pa 

 Interfaces: I²C and SPI (configurable) 
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 Power Consumption: 2.7 µA (low power mode), 720 µA (high-

performance mode) 

 Features: 

 Ideal for altitude detection (±1 meter accuracy). 

 Low power consumption, making it suitable for battery-powered devices. 

 Used in drones, GPS systems, and weather monitoring. 

4. Solar radiation sensors: These sensors measure the intensity of solar 

radiation. They are commonly used in solar power systems and weather 

stations. 

• Light Absorption: The light-sensitive surface of the sensor absorbs the 

incoming solar radiation.  

• Temperature Rise: The absorbed radiation causes a temperature increase in 

the sensor.  

• Temperature Measurement: The temperature change is measured using a 

temperature sensor, usually a thermistor or a thermopile.  

• Signal Conversion: The temperature change is converted into an electrical 

signal.  

• Data Processing: The electrical signal is processed to calculate the solar 

irradiance in units like watts per square meter  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



RCET/ECE/VII Sem/AU3008/Sensors & Actuators | Dr.Jackson Daniel 
 

56 
 

 
5.Wind speed sensor is a physical device used to measure wind speed. The wind 

generated by the airflow drives the top three wind cups to rotate, and the central axis 

drives the internal sensing element to generate an output signal, which can be used to 

calculate the wind speed. 

 The main function of wind speed sensors is to measure the wind speed in the 

atmosphere and convert it into an electrical signal. They can use different 

techniques for this purpose, including rotating, ultrasonic and hot-wire sensors, 

among others. 

 5.1. Rotating wind speed sensors: This type of sensor usually has a rotating rod 

or vane that rotates as the wind blows. By measuring the speed of rotation or the 

angle of rotation, the wind speed can be calculated. Rotating wind speed sensors 

are commonly used in applications such as weather stations and wind farms. 

 5.2. Ultrasonic wind speed sensors: These sensors use ultrasonic technology 

to measure wind speed. They calculate the wind speed by sending ultrasonic 

signals and measuring the propagation time and direction of the signal. 

Ultrasonic wind sensors are characterized by high accuracy and fast response and 

are widely used in aviation, meteorology and marine applications. 

 

 

 

 

 

 

 

 Ultrasonic Transducers: The sensor has multiple ultrasonic transducers 

arranged in a specific pattern (often in a cross or Y shape).  

 Sound Pulses: The transducers emit short bursts of ultrasonic sound 

waves.  

 Time of Flight: The sensor measures the time it takes for the sound waves 

to travel to a target (like a nearby object or the ground) and reflect back to 

the receiving transducers.  

 Calculation: The difference in the time of flight between the sound waves 

traveling in different directions is used to calculate the wind speed. 



RCET/ECE/VII Sem/AU3008/Sensors & Actuators | Dr.Jackson Daniel 
 

57 
 

 

 5.3. Hot wire wind speed sensors: These sensors utilize the heat dissipation 

capability of hot wires to measure wind speed. They usually contain one or more 

heating wires, and when the wind blows, the wind speed is calculated by 

measuring the degree of cooling of the heating wires. Hot-wire wind speed sensors 

are widely used in areas such as weather stations and air conditioning systems. 

 

 

 

 

 

 

 

 

 Data from wind speed sensors can be used in conjunction with measurements of 

other meteorological elements, such as temperature, humidity and atmospheric 

pressure, to provide more comprehensive weather information. These data are 

important for weather forecasting, climate research, air navigation and wind 

energy utilization. 

 5.4 Wind direction sensors: 

 Wind direction sensors are used to measure the direction of the wind and are an 

important part of weather sensors. The following is a brief introduction to wind 

direction sensors: 

 The main function of wind direction sensors is to measure the direction of wind in 

the atmosphere and convert it into a corresponding electrical signal. They usually 

use different technologies and designs to achieve this purpose. 
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 Wind Force: When wind blows, it exerts a force on the vane.  

 Rotation: The force causes the vane to rotate until it aligns with the direction of 

the wind.  

 Wind Direction: The direction of the vane indicates the direction from which the 

wind is blowing. 

 

************* 

 


