


1. We have a choice -

ïIncreasing safety requirements

ïEnergy efficiency is more important than ever

2. Regulations are here and more are coming.

3. Every system is different and important. 
Rely on the experts with your questions.

Three Takeaways



Learning Outcomes



Where Are Fans?



Heart of a System



System







ά/ƻƳƳŜǊŎƛŀƭ ŀƴŘ LƴŘǳǎǘǊƛŀƭ ōǳƛƭŘƛƴƎǎ ŀŎŎƻǳƴǘ ŦƻǊ 
approximately 51% of total U.S. energy useΦέ

- U.S. Energy Information Administration, April 2021

Energy Consumption



2020 US Energy Consumption  
27,238,916,784,001 kWh

What we can do - 1% Reduction

Extra households to power
25.6M Households

- Based on average household consumption of 10,649 kWh / year

Savings
$34.2 Billion

- Based on average US Electricity Rate of 12.55 cents / kWh

Energy Consumption

The yearly consumption of
Commercial and Industrial fans



ASHRAE Recommendations for COVID-19
24/7 operation - ASHRAE 62.1 Airflow Recommendations
MERV 13 Filtration
Ultraviolet Germicidal Disinfection
Portable Room Cleaners with HEPA Filter
Increase Outside Air

Safety ς Pandemic



National Human Activity Pattern Survey
-Funded by EPA (Environmental Protection Agency)

Safety



Real Consequences
U.S. indirect costs, including missed work and lost 
productivity

Asthma: $5 Billion / Year

Allergic Rhinitis: $9.7 Billion / Year

- Asthma & Allergy Foundation of America, 2021

- Estimated percentage of buildings with 
complaints related to indoor air quality

Environmental Litigation 
Dangerous indoor air quality and sick building syndrome 
are a growing area of law for lawyers in the areas of 
personal injury, real estate, construction, homeowner 
associations and business.

Indoor Air Quality



The Case for Change





AMCA

OSHA

NFPA

Miami-Dade Regulation

OSHPD Regulation

FEG

Historical Regulation



FEI vs. FEG



Output Power (Air 
Power)

ά!ƛǊŦƭƻǿ x tǊŜǎǎǳǊŜέ

Fan 
Electrical 

Input Power
άC9tέ

Input Power
άCŀƴ {ƘŀŦǘ 
tƻǿŜǊέ

FEI =    Reference Fan Electrical Input Power

              Rated Fan Electrical Input Power

Fan Energy Index (FEI)
¢ǊǳŜ ΨŀǇǇƭƛŎŀǘƛƻƴ-ōŀǎŜŘ ƳŜǘǊƛŎΩ

Not ŀ ΨǇǊƻŘǳŎǘ-ōŀǎŜŘ ƳŜǘǊƛŎΩ ƭƛƪŜ C9DΦ 

It optimizes system design with proper fan 
selection

ÅFEI is a relative measure of power required to satisfy 
a given duty  point ς relative to the Reference Fan

ÅwŜŦŜǊŜƴŎŜ Cŀƴ tƻǿŜǊ ƛǎ ŀ Ψ±ƛǊǘǳŀƭ Cŀƴ tƻǿŜǊΩ ŀƴŘ 
also a function of duty point (Flow*Pressure)

ÅForces system designers to minimize Pressure

Total Pressure, Pt ~ H (Power) / Q (flow rate)

Wire-to-Air Metric



Low Efficiency vs. High Efficiency



ÅSafety fans as defined in Section 1602(d) of this Article;

ÅCeiling fans;

ÅCirculating fans;

ÅInduced flow fans;

ÅJet fans;

ÅCross-flow fans;

ÅEmbedded fans as defined in ANSI/AMCA 214-21;, including embedded fans sold 
exclusively for replacement of another embedded fan;

ÅFans mounted in or on motor vehicles or other mobile equipment;

ÅFans that create a vacuum of 30 in. water gauge or greater;

ÅAir curtains unit as defined in Section 1602(d) of this Article.

ÅFans that are designed and marketed to operate at or above 482Á F (250Á C)

Fans Out of Scope



Publication Publication  Type Edition Status Expected Completion Effective Enforcement Date

US DOE Test Procedure NOPR 2023 Draft 2023(~AMCA 214) Late 2023 November 2023 

Pushed to April 2024

US DOE Energy Standard NOPR2024 Draft 2023 Final Early 2024 Final + 5 years = ~Early 2029

California Energy Commission 
(CEC Title 20)

FEI >=1 Product 
compliance

2022 Complete Published November 2023 

Pushed to April 2024

ASHRAE 90.1 Model  Standard 2019 Complete Published Published, but needs  to be enforced 
to have  effect

ASHRAE 189.1 Model  Standard 2020 Complete Published Published, but needs  to be enforced 
to have  effect

IGCC (International Green 
Construction Code)

Model  Code 2021 Complete Published Published, but needs  to be enforced 
to have  effect

IECC (International Energy 
Conservation Code)

Model  Code 2021 Complete Published Published, but needs  to be enforced 
to have  effect

Oregon Energy Efficiency 
Specialty Code

State Code 2020 Took Effect Complete

Florida Building Code State Code 2020 Took Effect Complete

California Energy Commission 
(CEC Title 24)

State Code 2022 Under review by CA Bldg. 
Stds Commission

Aug 2022 January 1, 2023

FEI in Codes, Standards & Regulations





Roof Ventilation



рΣллл /Ca ŀǘ Φрέ ǿΦŎΦ {ǘŀǘƛŎ tǊŜǎǎǳǊŜ

Roof Ventilation



Roof Ventilation


