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Participation Guidelines

To receive PDH credit:
– You must be present for the entire session and 

complete a post-course online evaluation. 

– Credit cannot be issued to anyone who does not 
complete the evaluation.

– A link to the evaluation will be provided at the end 
of the session and e-mailed in the weeks following 
the 2024 AHR Expo.
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AMCA International has met the standards and requirements 
of Registered Continuing Education Program (RCEP). Credit 
earned upon completion of this program will be reported to 
RCEP at RCEP.net. A certificate of completion will be issued to 
each participant. As such, it does not include content that may 
be deemed or construed to be an approval or endorsement by 
RCEP.

Attendance for the entire 
presentation
AND a completed evaluation 
are required
for PDH credit to be issued.
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DISCLAIMER
The information contained in this course is provided by AMCA
International as an educational service and is not intended to serve as
professional engineering and/or manufacturing advice. The views
and/or opinions expressed in this educational activity are those of the
speaker(s) and do not necessarily represent the views of AMCA
International. In making this educational activity available, AMCA
International is not endorsing, sponsoring, or recommending a
particular company, product, or application. Under no circumstance,
including negligence, shall AMCA International be liable for any
damages arising out of a party’s reliance on or use of the content
contained in this course.
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COPYRIGHT MATERIALS

This educational activity is protected by U.S. and 
International copyright laws. Reproduction, 

distribution, display and use of the educational 
activity without written permission of the presenter is 

prohibited.

© AMCA International 2024
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Dr. Geoff Sheard
Consultant, AMCA Member Company

• Over 40 years experience in the aerodynamic and 
mechanical design of rotating equipment

• International expert in fan technology and development of 
high efficiency fans for commercial and industrial application

• Holds a BEng in mechanical engineering, a DPhil in 
aerodynamics plus a DSc awarded for the application of 
aerospace design techniques in commercial and industrial 
fan design.

• Past President of AMCA and Chairman of the FAN 2012, 
2015, 2018, 2022 & Fan 2025 conference organizing 
committee.
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Purpose and Learning Objectives
The purpose of this presentation is to give you an insight into how fan performance is derived 
and how fan accessories and the system into which they are fitted diminish fan performance.

At the end of this presentation, you will:

1. Be aware of forthcoming regulation that will likely impact system design and fan accessories 
in the future.

2. Understand the derivation of fan performance and the factors that can diminish it, 
particularly the influence of fan accessories and the systems within which they are 
integrated.

3. Have a clear understanding of fan accessories and system design features, based on AMCA 
Publication 201, and the impact they have on a fans performance characteristic.

4. Have an insight into the impact of accessories and system design features on fan power 
consumption.

5. Be able to apply practical strategies for avoiding losses due to accessories and system 
design features, minimizing power consumption, and therefore the system operating cost.
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Agenda
• Regulation of the Air Movement Fan Industry
• System Effect
• Fan Accessories
• Troubleshooting in the Field
• Summary and Conclusions
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Regulation
• Air movement fan industry is being regulated in the USA.
• Regulation is specifically aimed at regulating inefficient fans 

off the market.
• The objective of regulating inefficient fans off the market is 

to reduce the energy consumed by air movement fans.
• Experience in Europe is that minimum allowable efficiency 

levels are periodically increased, in an ongoing quest to 
reduce the energy consumed by air movement fans.
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Regulation
• On January 17, 2023, the 

state of California announced 
its intension to regulate air 
movement fans.

• The regulation mandated 
minimum fan efficiency levels 
fans sold into California must 
meet if sold into California 
after November 16, 2023.
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Regulation
• The U.S. Department of Energy (DOE) has 

issued a pre-publication Federal Register 
notice of proposed rulemaking (NOPR) 
pertaining to energy conservation standards 
for fans and blowers.

• The Energy Policy and Conservation Act 
(EPCA) requires DOE to periodically 
determine whether more stringent 
standards would be technologically feasible 
and economically justified and would result 
in significant energy savings.

• In this NOPR, DOE proposes standards for 
two categories of fans and blowers: air 
circulating fans (ACFs), and fans and 
blowers that are not ACFs, referred to as 
general fans and blowers (GFBs) 
throughout the NOPR.
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Regulation
• The DOE NOPR was issued on 

December 29, 2023.
• The NOPR is 471 pages long, 

and its content is still being 
studied.

• However, fan efficiency targets 
are aggressive, and will drive a 
significant proportion of fans 
currently sold off the market.

• This indicates the importance 
the DOE place on energy 
efficiency.
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Regulation
• The impact of regulation on the air movement fan industry is still 

being evaluated.
• It is likely that some fans sold today will be replaced by larger and 

lower speed fans that are more efficient and meet required 
efficiency targets.

• It is also likely that some types of fans applied into some 
applications will be regulated off the market, being replaced by 
other more efficient types off fans.

• As the size and type of fan used changes, there is a 
consequential impact on the system into which it is applied and 
the accessories used.

• As the impact of regulation on the fan industry is evaluated, the 
implications for system design and fan accessories will clarify.
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Agenda
• Regulation of the Air Movement Fan Industry
• System Effect
• Fan Accessories
• Troubleshooting in the Field
• Summary and Conclusions
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System Effect

• Before discussing system effect, we must consider how fan performance 
is measured without the system within which it is embedded impacting its 
performance.

• The fan community has collaborated with both Air Movement and Control 
Association (AMCA) and the International Organization for 
Standardization (ISO) to write standards defining how a fan should be 
laboratory tested.

• These standards define best practices when testing different types of 
fans in a laboratory.

• The standards are intended to ensure that fan performance measured in 
different laboratories is comparable such that fans from different 
manufactures can be compared on a like for like basis.
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AMCA 210

• The standard AMCA 210, Laboratory Methods of 
Testing Fan for Certified Aerodynamic 
Performance Rating, defines how fans should be 
laboratory tested.

• Within the USA, reputable fan manufacturers 
test their fans in accordance with one of the test 
methods defined in AMCA 210.
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ISO 5801

• The standard ISO 5801, Fans – Performance 
Testing in Standardized Airways, is an 
international standard.

• Outside the USA, reputable fan manufacturers 
test their fans in accordance with one of the test 
methods defined in ISO 5801.

• AMCA staff have harmonized the requirements 
of AMCA 210 and ISO 5801. Hence, when 
specifying fans, you may specify they are tested 
in accordance with AMCA 210 or ISO 5801.
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AMCA Chamber

AMCA Installation Type B: Free Inlet, Ducted Outlet



www.amca.orgwww.amca.org

AMCA Chamber
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Example Laboratory Measured Data
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System Effect

• Conditions that alter the aerodynamic characteristics of the air flowing 
through the fan such that the fan’s full airflow potential, as tested in the 
laboratory and catalogued, is not likely to be realized.

AMCA 201-02 (R2011)
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System Effect Factor (SEF)

• A System Effect Factor is a value that accounts for the effect of 
conditions adversely influencing fan performance when installed in the 
air system.

AMCA 201-02 (R2011)
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Common System Effect Causes

• Elbows too close to the inlet/outlet 
• Airflow obstructions
• Poorly designed inlet/outlet transitions
• Inlet too close to the wall
• Outlet elbow orientation
• Inlet Vane Damper installed backwards
• Corrugated hose
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Good Installation
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Good Installation
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Good Installation
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Good Installation
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Good Installation
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Good Installation
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Good Installation
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Good Installation
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Good or Poor Installation?
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Truism

How fans are installed can have an
adverse effect on how they perform.
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Good or Poor Installation?
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Good or Poor Installation?
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Good or Poor Installation?
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Poor Installation
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Poor Installation
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Poor Installation
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Poor Installation
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Poor Installation
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Agenda
• Regulation of the Air Movement Fan Industry
• System Effect
• Fan Accessories
• Troubleshooting in the Field
• Summary and Conclusions
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Fan Accessories May Affect Performance

• Dampers – multi-louver, radial vane, wafer, cutoff

• Screens and Guards

• Inlet Filters and Silencers

• Inlet Boxes
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Typical SP Losses 
• Wire mesh inlet filter = ¼” (when clean)

• Inlet screen (wire mesh) = 0.7” @ 3000 ft/min velocity

• Inlet guard (expanded metal) = 1.4” @ 3000 ft/min

• Inlet silencer = varies from ¼” to 1.5”

• Inlet box = 1 velocity pressure

• Louver damper = 2” @ 3000 ft/min (fully open position)
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Fan Selector K Factor
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Cut-off Damper with Screen
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Single Blade Damper, Filter with Cover
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Inlet Box
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Inlet Box, Damper, Silencer
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Radial Vane Inlet Damper
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Arr’t # 3 SWSI Fan
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Arr’t # 3  DWDI  Fan
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• Regulation of the Air Movement Fan Industry
• System Effect
• Fan Accessories
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The dreaded phone call…

WHY DOESN’T MY FAN PERFORM?
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AMCA 202-98 (R2011) Troubleshooting

System Checklist:

– Improper installation of the fan.

– Damage in handling or transit.

– System design error.

– Faulty controls.

– Poor fan selection.
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Insufficient Air Flow

• Fan/motor running in wrong rotation.

• Impeller installed backwards.

• Improper inlet cone to impeller fit.

• Dampers not completely open.

• Dirty or clogged filters.

• Obstructed fan inlet/outlet.
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Fan Noisy
• Impeller hitting inlet or housing.

• Shaft loose in bearing.

• V-belts too loose.

• Defective bearing.

• Bearing requires lubrication.

• Shaft seal misaligned.
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Power High

• Backward inclined impeller installed 
backwards.

• Fan speed too high.

• Gas density different than anticipated.

• Fan not selected at efficient point of rating.
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Fan Does Not Operate

• Electricity turned off.

• Broken belts.

• Impeller touching housing.

• Motor horsepower too small.

• Low voltage.

• Load inertia too large for motor.

• Seized bearing.
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Mechanical Vibration
• Impeller out of balance.

• Material build-up on impeller.

• Loose impeller set screws.

• Loose bearing set screws.

• Loose bearing bolts.

• Bearings misaligned.
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Questions?
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To receive PDH credit, you must complete 
the post-course evaluation


