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The California Energy Commission (CEC) on November 16, 2022 
approved the regulation of commercial and MRHYWXrMEP�JERW�ERH�bPS[erW�
EW� TErX� SJ� XLe� WXEXeƅW� 8MXPe� ��� ETTPMERGe�eƾGMeRG]� reKYPEXMSRW��
1ERYJEGXYrerW� SJ� eUYMTmeRX� GSvereH� b]� XLe� reKYPEXMSR� LEve� YRXMP�
2Svember����������XS�GSmTP]��

November 16, 2022 marked a new era for the commercial 
and industrial fan industry (fan industry). On this date, 
the California Energy Commission (CEC) approved 
the regulation of the fan industry under the Title 20 
%TTPiance Eƾ  ciency 6egYPatiSn �see 0earn 1Sre
. 
6egarHPess Sf [here they are manYfactYreH, fan 
shipments into the state of California are now 
regYPateH. 1anYfactYrers are e\TecteH tS cSmTPy 
no later than November 1, 2023. 

The CEC estimates the regulation will save 
Californians 17 million megawatt-hours of energy 
or the equivalent of nearly 40 million tons of coal per year.

4StentiaP imTPicatiSns e\ist fSr fans HestineH fSr the state Sf 'aPifSrnia at the 
design stage as well as the manufacturing stage of a project or order. The 
regulation contains three primary components: what products are covered 
�scSTe
, HeƼ ning acceTtabPe STerating cSnHitiSns, anH hS[ the TrSHYcts mYst be 
PabePeH tS cPearPy iHentify the TrSHYct as certiƼ eH [ith the 7tate Sf 'aPifSrnia.

For products that meet the 
HeƼ nitiSn Sf a fan �see 0earn 
1Sre fSr a HeƼ nitiSn
, the 
regulation applies to fans rated 
with at least 1-hp fan shaft 
power or rated with at least 
1-kW electrical power but no
more than 150 air horsepower.
%ir hSrseTS[er is HeƼ neH as the
energy Sf the air stream e\iting
the fan and can be calculated
by mYPtiTPying the airƽ S[ by the
TressYre �see 0earn 1Sre
.

There are e\ceTtiSns tS the scSTe 
of the regulation that include 
air-curtain units, ceiling and 
other types of circulating fans, 
fans embedded in equipment 
performing duties other than air 
movement, safety fans (meeting 
a sTeciƼ eH HeƼ nitiSn
, crSssƽ S[ 
fans, anH inHYceH�ƽ S[ fans.

SCOPE

COMPLIANT OPERATING CONDITIONS
'SmTPiant 3Terating 'SnHitiSns are HeƼ neH Ysing t[S measYres� a measYre 
Sf energy eƾ  ciency �a metric
 anH a PeZeP at [hich the metric is acceTtabPe. 
FaiPYre tS STerate at this reUYireH PeZeP Sf energy eƾ  ciency as HescribeH by the 
metric results in a non-compliant condition. Products operating at non-compliant 
cSnHitiSns are nSt tS be SffereH fSr saPe in Sr shiTTeH intS the 7tate Sf 'aPifSrnia.
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INTRODUCTION
The 'E' chSse the Fan Energy InHe\ �FEI
 as the metric YseH tS regYPate fan energy eƾciency. FEI [as HeZePSTeH by the %ir 
1SZement anH 'SntrSP %ssSciatiSn InternatiSnaP, Inc. �%1'%
 anH TYbPisheH as %1'%�%27I 7tanHarH ������ titPeH ƈTest 
4rSceHYre fSr 'aPcYPating Fan Energy InHe\ �FEI
 fSr 'SmmerciaP anH InHYstriaP Fans anH &PS[ers.Ɖ FSr mSre infSrmatiSn Sn 
%1'% ������ see the 0earn 1Sre sectiSn.

FEI can be best thought of as a ratio of the performance of two fan systems operating at a given duty point.  The ratio is 
bet[een an actYaP fan anH a reference fan. The reference fan is a ƼctitiSYs fan that STerates at a minimYm acceTtabPe 
eƾciency. TS cSmTare the TerfSrmance Sf the t[S fans, the fans mYst be assYmeH tS STerate at the same HYty TSint. % 
HYty TSint cSnsists Sf �
 a ZSPYme ƽS[ rate, �
 a TressYre ZaPYe, �
 a Hensity Sf the ƽYiH �tyTicaPPy air
 being mSZeH, anH �
 
the TS[er being cSnsYmeH tS HePiZer the HescribeH ƽS[ anH TressYre at the giZen Hensity. The better the fan system 
efficiency, the higher the FEI rating.

The terms fan system and fan are frequently used interchangeably. FEI is a wire-to-air metric. This means that FEI 
estimates the energy consumed from the point where the electricity consumption begins (often referred to as the mains) to 
the point [here the energy is HePiZereH in YsefYP [SrO �see HeƼnitiSn Sf air TS[er
. 'SnseUYentPy, [hen the term fan is 
[ritten, it Sften refers to an entire fan system.

FEI can then be e\TresseH as the ratiS Sf eƾ  ciencies Sf t[S fan systems.

If the actYaP fan eƾ  ciency is greater than the reference fan eƾ  ciency, the ZaPYe Sf FEI [iPP be greater than �.� becaYse 
the numerator will be greater than the denominator in the fraction. This was the primary driver for the design of FEI. The 
reference fan system is an imaginary fan system that STerates at the minimYm acceTtabPe eƾ  ciency PeZeP fSr any TrescribeH 
HYty TSint� therefSre, giZen sSme reference Sr minimYm eƾ  ciency reUYirement, fan systems shSYPH be HesigneH tS TerfSrm 
greater than the minimum requirement.

Eƾ  cient systems are imTSrtant anH regYPatSry agencies are interesteH in 
consuming less energy, which will in turn produce fewer carbon emissions. 
For this reason, FEI is recast in terms of power consumption as opposed 
tS energy eƾ  ciency. ;ith sSme mathematics, FEI can be re[ritten in terms 
of power consumption as follows:

A good mental check is to evaluate this ratio and ensure it makes sense. If 
the actual fan system consumes less energy than the reference fan system, 
the value of FEI will be greater than 1.0. This leads to a general rule of thumb 
for FEI:

A fan system with an FEI value greater than 1.0 is better than a fan system 
with an FEI value less than 1.0. 

In fact, as required by the new regulation, a fan system with an FEI value less 
than �.� cannSt be SffereH fSr saPe Sr shiTTeH intS the 7tate Sf 'aPifSrnia.

800-208-7918  |  nyb.com

Photo Credit: AMCA International (amca.org)



800-208-7918  |  nyb.com

THE COMPLEX NATURE OF FANS
3Zer the years Sf HeZePSTing eƾ  ciency measYres fSr fans, Sne TrSTSsaP [as 
tS Yse the fan system eƾ  ciency as the metric anH set a minimYm PeZeP Sf fan 
system eƾ  ciency. FSr e\amTPe, regYPatiSn cSYPH set the minimYm fan system 
eƾ  ciency at ��	 anH ePiminate frSm the marOet aPP the fans that [ere bePS[ it.

FSr as simTPe as fans seem tS be, they are increHibPy cSmTPe\ TrSHYcts in 
how they interact with other systems. One way to describe fans is they are 
pressure-dependent devices. As the resistance a fan works against – as 
e\TresseH by TressYre Ɓ changes, the TerfSrmance Sf the fan [iPP change. 

Often this performance change is 
dramatic. Fans also have large operating 
ranges [ith TeaOeH, nSn�Pinear eƾ  ciency 
curves. With small changes in system 
TrSTerties, sYch as TressYre Sr ƽ S[, Parge 
changes in fan eƾ  ciency can resYPt.

% fan eƾ  ciency cYrZe fSr a centrifYgaP 
product operating at a constant speed 
is shown to the left. The fan is capable 
of operating between zero and over 
��,��� cfm ����� P�s
, bYt the fan SnPy 
STerates abSZe ��	 eƾ  ciency bet[een 
aTTrS\imatePy ���� cfm ����� P�s
 anH 
��,��� cfm ����� P�s
. The fan eƾ  ciency 
drops quickly outside this range of 
ZSPYme ƽ S[ rate.

If this fan [ere aTTPieH in a system [here the fan HePiZereH ���� cfm ����� P�s
, the eƾ  ciency Sf the fan [SYPH be ��	. The 
imTSrtance Sf this iPPYstratiSn is tS YnHerstanH that eZen thSYgh a fan may be caTabPe Sf being aTTPieH in an eƾ  cient manner, 
the aTTPicatiSn Sf the fan in the fan system has a signiƼ cant imTact Sn the resYPting fan system eƾ  ciency.

When developing the FEI metric, the authors attempted to incorporate both the value of selecting fans with
high�eƾ  ciency caTabiPity anH the imTact Sf aTTPying thSse fans in systems at a Hesign TSint that [iPP aPPS[ them tS STerate
in an eƾ  cient manner.
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LABELING
The 'E' regYPatiSn reUYires TrSHYcts tS be certiƼ eH [ith the 
state Sf 'aPifSrnia anH that certain TSrtiSns Sf the certiƼ eH 
data be placed on the product in the form of a label. The 
label must contain the following information:

1a\imYm airƽ S[ �'F1
 

1a\imYm fan sTeeH �641


1a\imYm TressYre �inches Sf [ater gaYge


TyTe Sf TressYre �ƈstaticƉ Sr ƈtStaPƉ


This information describes a performance envelope for 
the fan. If the fan operates within the stated performance 
enZePSTe, it [iPP STerate in a cSmTPiant manner �FEI ƶ �.�
. 
Conversely, if ratings show the fan operates 
outside the performance envelope, it will be 
considered non-compliant.  

%ccSrHing tS 1ichaeP IZanSZich, %1'% 7eniSr (irectSr, 
+PSbaP %ffairs, ƈThe 'E' regYPatiSn marOs a ne[ era 
fSr the fan inHYstry. %1'% members [SrOeH Zery harH 
tS hePT shaTe the regYPatiSn, [hich %1'% bePieZes 
is fair, achievable, and enforceable and will result in 
sYbstantiaP energy anH carbSn saZings.Ɖ

The regulation attempts to remove products from the 
market that are incapable of performing in a compliant 
manner while at the same time pressing system 
Hesigners tS aTTPy fans eƾ  cientPy.

1anYfactYrers are a[are Sf the sitYatiSn anH are 
taking action to assemble data and review products 
for future compliance with regulatory requirements. 
%1'% has TrSZiHeH PeaHershiT in staying Sn tST Sf 
regulatory issues, acting as a voice for the industry as 
well as a trusted source of wisdom for manufacturers 
and customers on regulatory manners.

%nySne inZSPZeH in fan systems can beneƼ t frSm 
learning more about the CEC regulation and how it 
will impact system design, as well as the availability 
anH aTTPicatiSn Sf TrSHYcts. %1'% is cSmmitteH tS 
keeping the industry up to date on regulations at both 
the state and the federal levels.

WHAT TO DO

FOR MORE INFORMATION:

AMCA: amca.org     |     FEI: amca.org/fei

THE EFFICIENCY REQUIREMENT
%s Sf this [riting, the eƾ  ciency reUYirement fSr fans sSPH 
in the 7tate Sf 'aPifSrnia is fSr the fan tS TerfSrm at an FEI 
value of 1.0 or greater. Fan manufacturers will be responsible 
for calculating FEI values for all products sold to or shipping 
to California. The important issue for consumers is to 
understand the FEI requirement and the value of a product 
rated FEI 1.0 or greater.

%1'%ƅs 'ertiƼ eH 6atings 4rSgram �'64
 assYres that a 
product line has been tested and rated in conformance with 
%1'%ƅs test stanHarHs anH rating reUYirements. The %1'% 
'64 tests TrSHYcts fSr energy eƾ  ciency, sSYnH, anH SZeraPP 
performance. The program works to validate ratings
thrSYgh regYPar testing in %1'% faciPities ensYring 
equipment meets industry standards and performs as 
sTeciƼ eH. ;ith mSre than �� Hifferent tyTes Sf certiƼ catiSns, 
manYfactYrers anH sTeciƼ ers aPiOe can haZe cSnƼ Hence in a 
broad range of equipment.

https://www.amca.org/
https://www.amca.org/advocate/energy-efficiency/about-fan-energy-index/


800-208-7918  |  nyb.com

LEARN MORE
AIR HORSEPOWER ƈFan SYtTYt TS[erƉ means the TS[er HePiZereH tS air by the fan� it is TrSTSrtiSnaP tS the TrSHYct Sf 
the fan airƽ S[ rate, the fan tStaP TressYre, anH the cSmTressibiPity cSeƾ  cient as HetermineH in accSrHance [ith the test 
TrSceHYre sTeciƼ eH in 'aPifSrnia TitPe �� 7ectiSn �����H
��
. 

AXIAL-INLINE FAN means a fan [ith an a\iaP imTePPer anH a cyPinHricaP hSYsing 
with or without turning vanes. Inlets and outlets can optionally be ducted. 

AXIAL-PANEL FAN means a fan [ith an a\iaP imTePPer mSYnteH in a shSrt hSYsing, 
nSncyPinHricaP, that can be a TaneP, ring, Sr SriƼ ce TPate. The hSYsing is tyTicaPPy 
mounted to a wall separating two spaces, and the fans are used to increase the 
pressure across this wall. Inlets and outlets are not ducted. 

AXIAL POWER ROOF VENTILATOR (PRV) means a fan [ith an a\iaP imTePPer anH 
a cylindrical housing as well as a housing to prevent precipitation from entering the 
bYiPHing [ith Sr [ithSYt tYrning Zanes YseH tS sYTTPy Sr e\haYst air frSm a bYiPHing. 
Inlets and outlets can optionally be ducted. 

CENTRIFUGAL HOUSED FAN means a fan [ith a centrifYgaP Sr mi\eH ƽ S[ 
imTePPer in [hich airƽ S[ e\its intS a hSYsing that is generaPPy scrSPP�shaTeH tS Hirect 
the air through a single fan outlet. Inlets and outlets can optionally be ducted. It 
does not include a radial impeller. 

CENTRIFUGAL UNHOUSED FAN means a fan [ith a centrifYgaP Sr mi\eH imTePPer 
in [hich airƽ S[ enters thrSYgh a TaneP anH Hischarges intS free sTace. InPets anH 
outlets are not ducted. This fan type also includes fans designed for use in fan 
arrays that have partition walls separating the fan from other fans in the array.

  %1'%�'64     'EPiJSVRiE 8iXPI �� 2=& 6IWSuVcIWamca.org/FEI 

1arO &YbPit^, E\ecYtiZe :ice�

President – Industry Affairs at 

The 2e[ =SrO &PS[er 'SmTany, 

has SZer �� years Sf e\Terience 

in the fan industry and is highly 

inZesteH in energy eƾ  ciency 

initiatives related to the fan 

inHYstry. 1arO cYrrentPy serZes 

as %1'% 4resiHent fSr ���� 
 

���� anH has chaireH the %1'% 

������ 6eZie[ 'Smmittee as [ePP

as the %1'% %76%' 'Smmittee

that negStiateH [ith the 97

(eTartment Sf Energy since

2014.
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