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Why Control 
the Fan?
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Methods of Fan Control
•Duct Damper
•Inlet Louver Damper
•Variable Inlet Vane
•Variable Speed
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Variable Speed Options
•Induction Motor w/ VFD
•ECM Motor w/ VFD
•Steam Turbine
•Fluid Drive
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Induction Motor Efficiency
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Induction Motor Efficiency
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VFD Efficiency
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https://www1.eere.energy.gov/manufacturing/tech_assistance/pdfs/motor_tip_sheet11.pdf
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Induction Motor w/ VFD Efficiency
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Brushless PM Motor Efficiency
•Better efficiency
•Limited availability

• Up to 200 HP
• Limited vendors
• Higher first cost than

induction motor
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Fluid Drive

• Mechanical speed control
• Established, mature technology
• Efficiency profile similar to VFD but less

efficient.
• Dampens torsional vibrations and torque

shocks
• Load-free motor run-up
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Turbine

• Mechanical speed control 
• Established, mature technology
• Dampens torsional vibrations 

and torque shocks
• Needs steam(
• May need to be isolated from 

fan during start-up
• High first cost
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VSD – Design Considerations
•Natural Frequencies

•Impeller
•Fan Support
•Torsional Frequencies

•Electrical System Harmonics
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VSD – Design Considerations
•Low Cycle Fatigue
•Surge
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Impeller Frequencies
Impeller Blade Pass
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Torsional Critical Speed
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Fan Support Structure
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Ky=9.59 e7 lbf/in. Kx=1.24 e7 lbf/in



VFD Harmonics
•Air Gap torques
•6X and 12X line frequencies
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Low Cycle Fatigue
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Strategies
•Define load cycle
•Specify fan requirements

•Cheaper to design ahead than risk
catastrophic failure
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Thank you
Marcel Kamutzki

Company: Daltec Process Fans 
Email: marcel@daltecfans.com
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