Centrifugal fans are mechanical devices that move air or other gases at a 90-degree angle from the intake, using centrifugal force to increase both pressure and velocity. They are a critical component in systems that must overcome high resistance, such as those with extensive ductwork or complex filtration. 

Description and Working Principle
A centrifugal fan consists of a rotating impeller (fan wheel) housed within a scroll-shaped casing or volute. 

· Intake: Air enters the fan axially (parallel to the rotation axis) through the "eye" or center of the impeller.
· Acceleration: As the motor spins the impeller, the blades catch the air and accelerate it outward toward the casing using centrifugal force.
· Pressure Conversion: As the high-speed air leaves the impeller and enters the wider areas of the volute casing, its kinetic energy is converted into static pressure.
· Discharge: The pressurized air is then expelled through the outlet, perpendicular to the original intake direction. 

Key Benefits
· High Pressure Capability: Unlike axial fans, centrifugal fans can generate significant static pressure, making them ideal for pushing air through filters, dampers, and long ducts.
· Exceptional Efficiency: Modern designs, particularly those with backward-curved or airfoil blades, can achieve static efficiencies of 80% to 90%.
· Durability and Robustness: Often constructed from heavy-duty materials like stainless steel or specialized alloys, they are designed to handle high temperatures (up to 400°C+), corrosive gases, and abrasive dust.
· Non-Overloading Characteristics: Many models feature "self-limiting" horsepower curves, ensuring the motor will not burn out even if the airflow capacity is exceeded.
· Versatility: They are highly customizable in terms of size, blade type (forward, backward, or radial), and drive mechanism (direct or belt drive) to meet specific industrial needs. 
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· HVAC Systems: Used for air circulation and temperature regulation in large commercial buildings and data centers.
· Industrial Ventilation: Essential for removing smoke, toxic fumes, and vapours in factories, mines, and laboratories.
· Material Handling: Capable of conveying bulk solid materials such as grain, sand, wood chips, and plastic pellets through pipelines.
· Air Pollution Control: Integrated into baghouses, scrubbers, and cyclones to filter particulate matter before air is released into the environment.
· Cooling and Drying: Employed in food processing, textiles, and power plants for drying products or cooling sensitive machinery like boilers and kilns. 

