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Introductions & Guidelines
• Participation Guidelines:

• Audience will be muted during the session.

• Questions can be submitted anytime via the Airmeet platform 
and will be addressed at the end of the presentation.

• Reminder: This session is being recorded!

• To earn PDH credit for today, please stay clicked onto the 
platform for the entire hour.

• A post-program survey will be emailed to everyone within one 
hour of the conclusion.  Your feedback is greatly appreciated, 
and the survey must be completed to qualify for today’s PDH 
credit.



Q & A
To submit questions:

- From the interactive panel on the right side of the screen, select 
the “Q&A” option at the top.

- Type your question in the box and click “Send”.

- Remember: All attendees can see all questions submitted.

- If you would like to verbally ask your question, please click the 
“Raised Hand” icon at the bottom of your screen.

- Questions will be answered at the end of the program.



AMCA International has met the standards and requirements 
of the Registered Continuing Education Program.  Credit 
earned on 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 the RCEP.

Attendance for the entire presentation 

AND a completed evaluation are required 

for PDH credit to be issued.



DISCLAIMER

The information contained in this webinar 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 to its
members and others, AMCA International is not endorsing,
sponsoring or recommending a particular company, product or
application. Under no circumstances, including negligence, shall
AMCA International be liable for any damages arising out of a party’s
reliance upon or use of the content contained in this webinar.



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 2021
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Introduction to Fan Energy Index (FEI)
Purpose and Learning Objectives

The purpose of this presentation is to inform participants about the Fan Energy 
Index (FEI) Metric that is replacing Fan Efficiency Grade (FEG) in energy 
codes, standards, and regulations.

At the end of this presentation you will be able to:

1. Describe Fan Energy Index.

2. Understand how FEI will be utilized in regulation.

3. Understand why FEI is best suited as an energy efficiency metric for fans.

If you are going to get a PDH Credit, we need to do at least a little math!



• A fan system energy efficiency metric

• ≥ 1 ⇨ good

• < 1 ⇨ bad

𝐹𝐸𝐼 =
𝑌𝑜𝑢𝑟 𝑓𝑎𝑛 𝑠𝑦𝑠𝑡𝑒𝑚 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦

𝐹𝑎𝑛 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 𝑜𝑓 𝑎 reference 𝑓𝑎𝑛 𝑠𝑦𝑠𝑡𝑒𝑚

What is FEI?



𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
𝑂𝑢𝑡𝑝𝑢𝑡

𝐼𝑛𝑝𝑢𝑡

Output Power (Air Power)

“Airflow • Pressure”

Fan Electrical 

Input Power

“FEP”

What is FEI?



• With a little bit of 
math

• Can be rewritten as

• Remember:
• ≥ 1 = good

• < 1 = bad

𝐹𝐸𝐼 =
𝑌𝑜𝑢𝑟 𝑓𝑎𝑛 𝑠𝑦𝑠𝑡𝑒𝑚 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦

𝐹𝑎𝑛 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 𝑜𝑓 𝑎 reference 𝑓𝑎𝑛 𝑠𝑦𝑠𝑡𝑒𝑚

𝐹𝐸𝐼 =
𝐹𝑎𝑛 𝑠𝑦𝑠𝑡𝑒𝑚 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙 𝑖𝑛𝑝𝑢𝑡 𝑝𝑜𝑤𝑒𝑟 𝑜𝑓 𝑎 reference 𝑓𝑎𝑛 𝑠𝑦𝑠𝑡𝑒𝑚

𝑌𝑜𝑢𝑟 𝑓𝑎𝑛 𝑠𝑦𝑠𝑡𝑒𝑚 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙 𝑖𝑛𝑝𝑢𝑡 𝑝𝑜𝑤𝑒𝑟

The FEI is defined as the ratio of the electrical input power of a reference fan to the 
electrical input power of the actual fan for which the FEI is calculated, both calculated at 
the same duty point at fan air density. 
-AMCA Standard 214

What is FEI?



The FEI is defined as the ratio of the electrical input power of a 
reference fan to the electrical input power of the actual fan for which 
the FEI is calculated, both calculated at the same duty point at fan air 
density. 

-AMCA Standard 214

𝑭𝑬𝑰 =
𝑭𝒂𝒏 𝒔𝒚𝒔𝒕𝒆𝒎 𝒆𝒍𝒆𝒄𝒕𝒓𝒊𝒄𝒂𝒍 𝒊𝒏𝒑𝒖𝒕 𝒑𝒐𝒘𝒆𝒓 𝒐𝒇 𝒂 reference 𝒇𝒂𝒏 𝒔𝒚𝒔𝒕𝒆𝒎

𝒀𝒐𝒖𝒓 𝒇𝒂𝒏 𝒔𝒚𝒔𝒕𝒆𝒎 𝒆𝒍𝒆𝒄𝒕𝒓𝒊𝒄𝒂𝒍 𝒊𝒏𝒑𝒖𝒕 𝒑𝒐𝒘𝒆𝒓

What is FEI?



• Is an operating condition metric
• The peculiar nature of fans (light bulbs vs. fans)

• A “fan” does not have an FEI rating without an operating 
condition!

• Flow

• Pressure

• Density*

What is FEI?



Three key things to remember: 

1. FEI is the ratio of the power consumed by a “reference fan” 
to the power consumed by “our fan”.

2. FEI is an operating point efficiency metric.

3. AND NEVER FORGET, for now, above 1 is good, below 1 is 
BAD!

What is FEI?



• Pause for Questions

• Next Section: FEI and Regulation

What is FEI?



• FEI and Regulation go hand-in-hand
• Chicken and the egg

• The US Department of Energy (DOE) regulates products 
(appliances) that consume electricity for energy efficiency.

• Started with regulation of electric motors. 
(EPCA 1975)

• Anything that is connected to an electric motor.

FEI and Regulation



• After many 
years

• We have 
arrived at
…fans

FEI and Regulation



• DOE suspended efforts in November of 2016

• The State of California picked up the regulatory effort

• California Energy Commission (CEC) under California Title 20.

• Regardless of the regulatory channel, here is the important thing 
to remember:

It appears FEI will be THE metric (measure) of fan energy efficiency used in 
government regulation of fans and blowers. For this reason, it is important for us to 
understand what FEI is and how it works.

FEI and Regulation



• Fan Efficiency Grade (FEG) – previous metric (fan industry)
• Single point metric

• Fan only; not motors/drives

• Peak total efficiency only

• Baseline energy codes
• ASHRAE 90.1:  2013, 2016

• International Energy Conservation Code (IECC):  2015, 2018

• Green building codes 
• ASHRAE 189.1: 2014, 2017

• International Green Construction Code (IGCC): 2012, 2015, 2018

FEI and Regulation



• FEI Replaced FEG in model energy codes
• ASHRAE 90.1:  2019

• ASHRAE 189.1: 2020

• IECC, IGCC:  2021

• Third-party certified ratings required for FEI ratings in IECC
• www.AMCA.org/find-FEI

• Florida now has IECC-2018, but IECC-2021 FEI language

• Oregon soon to have ASHRAE 90.1-2019 language

• California Title 24 (2022) will have FEI requirements 

FEI and Regulation



• AMCA 210 – how to conduct a test

• AMCA 207 – how to deal with drives

• AMCA 208 – how to calculate FEI

• AMCA 211 – more steps for FEI ratings

• …

• Regulator fatigue

• Enter AMCA Standard 214 - Test Procedure for Calculating 
Fan Energy Index for Commercial and Industrial Fans and 
Blowers

FEI and Regulation



• Pause for Questions

• Next Section: Mechanics of FEI

FEI and Regulation



• Efficiency

• The peculiar nature of fans

Mechanics of FEI



AMCA Standard 210

Mechanics of FEI



AMCA Standard 210 – Figure 12 Diagram

Mechanics of FEI



• Fans on the test chamber

Mechanics of FEI



Mechanics of FEI



The Test: Exhaust fan & Damper



Total Pressure

Static Pressure

Velocity Pressure

Exhaust Fan
100% RPM

Damper
100% Open

The Test: Exhaust fan & Damper



Static Pressure

Velocity Pressure

Exhaust Fan
75% RPM

Damper
100% Open

Total Pressure

The Test: Exhaust fan & Damper



Static Pressure

Velocity Pressure

Exhaust Fan
50% RPM

Damper
100% Open

Total Pressure

The Test: Exhaust fan & Damper



Static Pressure

Velocity Pressure

Exhaust Fan
25% RPM

Damper
100% Open

Total Pressure

The Test: Exhaust fan & Damper



Static Pressure

Velocity Pressure

Exhaust Fan
Off

Damper
100% Open

Total Pressure

The Test: Exhaust fan & Damper



Static Pressure

Velocity Pressure

Exhaust Fan
Off

Damper
80% Open

Total Pressure

The Test: Exhaust fan & Damper



Static Pressure

Velocity Pressure

Exhaust Fan
Off

Damper
60% OpenTotal Pressure

The Test: Exhaust fan & Damper



Static Pressure

Velocity Pressure

Exhaust Fan
Off

Damper
40% Open

Total Pressure

The Test: Exhaust fan & Damper



Static Pressure

Velocity Pressure

Exhaust Fan
Off

Damper
20% Open

Total Pressure

The Test: Exhaust fan & Damper



Static Pressure

Velocity Pressure

Exhaust Fan
Off

Damper
10% Open

Total Pressure

The Test: Exhaust fan & Damper



Mechanics of FEI



• The peculiar nature of fans

Mechanics of FEI



Mechanics of FEI



• All curves are at the 
same speed!

Mechanics of FEI



Mechanics of FEI



• The fan efficiency dilemma

• Fans do not (typically) display the characteristic of a broad, flat 
efficiency curve like some other products (motors)

Mechanics of FEI



• FEI is an operating condition (duty point) metric

• Combines the duty point of the fan with an efficiency expectation
(reference fan)

• Given:
• Flow

• Pressure

• Density

• The metric specifies:
• Efficiency

• Maximum Electrical Input Power

Mechanics of FEI



• Result: An FEI rating can be compared across fan types at the 
duty point

• Notes: 
• Other considerations may influence fan selection

• From an efficiency perspective (energy consumption), at the duty 
point, FEI accurately captures an efficiency incentive

• Given a flow and pressure requirement, FEI incents providers to 
consume the least amount of power by specifying the maximum 
allowed power consumption.

Mechanics of FEI



• FEI is a wire-to-air metric

𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
𝑂𝑢𝑡𝑝𝑢𝑡

𝐼𝑛𝑝𝑢𝑡

Output Power (Air Power)

“Airflow • Pressure”

Input Power

“Fan Shaft Power”

Fan Electrical 

Input Power

“FEP”

Mechanics of FEI



• System Components – AMCA 207

Mechanics of FEI



• Consolidated Reference – AMCA 214

Mechanics of FEI



Mechanics of FEI



Mechanics of FEI



• The FEI Bubble

Mechanics of FEI



• Where do the numbers come from?

• FEPact

• Measured

• Calculated

Mechanics of FEI



• Total vs. Static Pressure

• Total: Ducting can convert velocity pressure back to static pressure

• Determined by the fan type

Mechanics of FEI



• Sample

Mechanics of FEI



• Sample

• Don’t Panic!
• For the most part, you will not have to calculate these 

values…although…

• Fan manufacturers will 

• Expect to be incorporated into fan selection software

Mechanics of FEI



• What is FEI?
• Fan system energy efficiency metric

• ≥ 1 ⇨ good

• < 1 ⇨ bad

• FEI and regulation

• Mechanics of FEI
• Operating Condition Metric

Review

𝐹𝐸𝐼 =
𝐹𝑎𝑛 𝑠𝑦𝑠𝑡𝑒𝑚 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙 𝑖𝑛𝑝𝑢𝑡 𝑝𝑜𝑤𝑒𝑟 𝑜𝑓 𝑎 reference 𝑓𝑎𝑛 𝑠𝑦𝑠𝑡𝑒𝑚

𝑌𝑜𝑢𝑟 𝑓𝑎𝑛 𝑠𝑦𝑠𝑡𝑒𝑚 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙 𝑖𝑛𝑝𝑢𝑡 𝑝𝑜𝑤𝑒𝑟



Resources

• AMCA International- FEI site: www.amca.org/fei

• AMCA Fan Energy Index video: 
https://amca.wistia.com/medias/3vmsplvbym

• ANSI/AMCA Standards: www.amca.org/store

> 207-17: Fan System Efficiency and Fan System Input Power (available 
for purchase)

> 208-18: Calculation of the Fan Energy Index (free PDF download)

> 214-21: Test Procedure for Calculating Fan Energy Index (FEI) for 

Commercial and Industrial Fans and Blowers (free PDF download currently 

available)

http://www.amca.org/fei
https://amca.wistia.com/medias/3vmsplvbym
http://www.amca.org/store


Thank you for your time!

To receive PDH credit for today’s program, you must
complete the online evaluation, which will be sent via 
email 1 hour after the conclusion of this session.

PDH credits and participation certificates will be issued electronically 
within 30 days, once all attendance records are checked and online 
evaluations are received.

Attendees will receive an email at the address provided on your 
registration, listing the credit hours awarded and a link to a printable 
certificate of completion. 



Questions?


