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1. Understand how fans and blowers are tested for performance data.
2. Understand how fan and system curves are developed and read from 
the performance data.  Learn how to apply engineering judgment to 
minimize the risk of unstable operation.
3. Describe factors that cause a change in system resistance and explain 
how this will affect the fan performance.
4. Explain the difference between system resistance and system effect 
and describe how each impacts the performance of a fan in a system.
4. Identify causes of system effect and describe how it can be minimized 
or compensated for in various applications.
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Nozzles: Calibrated to measure total pressure and air flow.









Drive Loss

The fan is 
not tested 
with belts 

and pulleys.

Pulleys
Belts



Drive Loss

Only catalog 
fan shaft BHP.

Fan Shaft BHP



AMCA Certified Performance
Air Performance
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Reading a Fan Curve
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Unstable Operation



Unstable Operation
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Field Performance Data







Test Setups and Field Installations

Fan: Power Roof Ventilator



Fan: Power Roof Ventilator

Roof Curb

Test Setups and Field Installations



Test Setups and Field Installations

Fan: Power Roof Ventilator

Roof Curb

Back Draft Damper



Test Setups and Field Installations

The fan test does 
NOT include 

pressure drop for the 
backdraft damper.



Test Setups and Field Installations

Fan tests do not include any
accessories.  Some examples: 

Dampers
Filters
Guards



Test Setups and Field Installations

Fan tests do not include:

Drive losses
Duct transitions / systems

Duct fittings
System Effect





Drive Loss: AMCA 203-90



Notes:

Higher belt speeds tend to have higher losses than 
lower belt speeds at the same horsepower.

Drive losses are based upon the conventual v-belt 
which has been the workhorse of the industry for 
many decades.

Drive Loss: AMCA 203-90



ASHRAE Research



Introduction to System Effect







Notes:

Section 3. – Testing and Rating
Section 4. – Field Testing of Fans for Air 
Performance
Section 5. – Fan Laws
Section 6. – Fan and System Pressure Relationships
Section 8. – Duct System Characteristics 
Section 9. – System Effects
Section 10. – Selection

Chapter 21 - Fans









Inlet Conditions

Adapted from AMCA Standard 99-10
“Engineering Cookbook”, Page 75
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Outlet Conditions
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Outlet Conditions
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Rotation and Discharge Designations

Adapted from AMCA Standard 99-10 – ”Engineering Cookbook”, Page 13
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System Effect

Real World Examples







Inlet Conditions

Adapted from AMCA Standard 99-10







Outlet Conditions

Adapted from AMCA Standard 99-10







Rotation and Discharge Designations
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Inlet Conditions

Adapted from AMCA Standard 99-10
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