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Single Zone Technique
• Modulate based on zone 

temperature
Multiple Zones
• Zones modulate based on 

temperature
• Fixed pressure may be 

maintained at some point in 
the system

• Fan follows the total zone 
flow requirement

• Work on a family of system 
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Following the system curve is 
desirable in the context of 
minimizing the power 
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Hardly 
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Inlet Guide Vanes
• Direct the flow into the fan 

wheel imparting “swirl”
• Changes the shape of the 

surge line
• Droops the fan curve
• Tend to follow the system 

curve
• May be integral to the fan’s 

peak efficiency point
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Inlet Guide Vanes;  Directing Airflow into the 
Fan Wheel
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Inlet Guide Vanes;  Should You Remove 
Them if you Retrofit a VSD?
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Inlet Guide Vanes;  Should You Remove 
Them if you Retrofit a VSD?

“It Depends”
Jay Santos

See Inlet Guide Vanes (IGVs) and Variable Speed Drives(VSDs)
at http://av8rdas.wordpress.com/ for more information
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Adding VFDs?
Remove the Vanes (Maybe), 
Leave the Inlet Cone (For Sure)

Image courtesy Bill Michell – DOE – NY Marriott Marque
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Varying Speed
Traditional balancing approach
Family of similar shaped 
operating curves
Tends to preserve the efficiency 
at the original operating point
• Tend to follow the system 

curve
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Varying Fan 
Volume

Varying Blade Pitch
Vane axial fan approach
Similar to speed variation in 
terms of power reduction
Tend to follow the system curve
Mechanically complex
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Image courtesy AVA HVAC Products
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Comparison
Source: 
Howden Buffalo 
Fan Engineering
9th Edition
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Power Consumption 
Comparison
Source: 
Howden Buffalo 
Fan Engineering
9th Edition
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Greenheck publishes inlet 
vane performance metrics 
and other useful 
information like torque 
requirements in Dampers 
for Centrifugal Fans – Inlet 
and Outlet

http://www.greenheck.com/media/pdf/catalogs/centrifugal_damper_catalog.pdf



Parallel Fan 
Considerations

• Backdraft dampers are 
desirable

• Back draft dampers are 
not perfect
• Fan wheels can be 

massive
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Parallel Fan 
Considerations
• Backdraft dampers are: 

• Desirable
• Not perfect

• Fan wheels can be massive
• Fan wheels can have large moment’s 

of inertia

• Things with a lot of inertia tend to 
stay in motion once they are set in 
motion
• VSD have to deal with this when 

starting against a spinning motor
• Hub bolts and shafts have to deal 

with this when starting against a 
spinning motor
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The Two Thirds Rule Apples 
to Air Handling Systems Too
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Optimization Strategies

Move the Sensor
• Transportation delays may be an 

issue
• Long wiring runs may be an issue
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Optimization Strategies

Solving the Wiring Run Problem
• Transportation delays may be even more of 

an issue
• Network failure = Open control loop
• Delays and/or open loop could = Open duct

Network 
Controller

Network 
Controller

Fire/Smoke Damper
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Optimization Strategies

Having Your Cake and Eating 
it Too
• Add a sensor at the fan discharge to 

control the supply fan
• Reset the discharge sensor set point 

based on a remote sensor using the 
network to transmit the data

Then ssssssssssssssssss
ss

Optimize the resetting sensor 
location using the “two thirds” rule

P
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Optimization Strategies

DDC Zone Controls Offer Additional Opportunities
• Reset discharge static based on conditions at the terminal unit to 

keep at least one zone damper nearly wide open
• Monitor ongoing operation to identify and resolve “rogue” zones
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Optimization Strategies

Discharge Temperature 
Optimization
• Potentially interactive with discharge 

pressure optimization
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Can Systems with Pneumatic Zones and 
DDC Central Systems be Optimized?
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