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The California Energy Commission (CEC) on November 16, 2022 
approved the regulation of commercial and r b er
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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 

iance E   ciency eg ati n see earn re . 
egar ess f here they are man fact re , fan 

shipments into the state of California are now 
reg ate . an fact rers are e ecte  t  c m y 
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.

tentia  im icati ns e ist f r fans estine  f r the state f a if rnia 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 
sc e , e  ning acce tab e erating c n iti ns, an  h  the r cts m st be 
abe e  t  c ear y i entify the r ct as certi  e  ith the tate f a if rnia.

For products that meet the 
e  niti n f a fan see earn 

re f r a e  niti n , 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 h rse er is e  ne  as the
energy f the air stream e iting
the fan and can be calculated
by m ti ying the air   by the

ress re see earn re .

There are e ce ti ns t  the sc e 
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 s eci  e  e  niti n , cr ss   
fans, an  in ce   fans.

SCOPE

COMPLIANT OPERATING CONDITIONS
m iant erating n iti ns are e  ne  sing t  meas res  a meas re 

f energy e   ciency a metric  an  a e e  at hich the metric is acce tab e. 
Fai re t  erate at this re ire  e e  f energy e   ciency as escribe  by the 
metric results in a non-compliant condition. Products operating at non-compliant 
c n iti ns are n t t  be ffere  f r sa e in r shi e  int  the tate f a if rnia.
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INTRODUCTION
The E  ch se the Fan Energy In e  FEI  as the metric se  t  reg ate fan energy e ciency. FEI as e e e  by the ir 

ement an  ntr  ss ciati n Internati na , Inc.  an  b ishe  as I tan ar   tit e  Test 
r ce re f r a c ating Fan Energy In e  FEI  f r mmercia  an  In stria  Fans an  ers.  F r m re inf rmati n n 

  see the earn re secti n.

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 act a  fan an  a reference fan. The reference fan is a ctiti s fan that erates at a minim m acce tab e 
e ciency. T  c m are the erf rmance f the t  fans, the fans m st be ass me  t  erate at the same ty int.  

ty int c nsists f  a me  rate,  a ress re a e,  a ensity f the i  ty ica y air  being m e , an   
the er being c ns me  t  e i er the escribe   an  ress re at the gi en ensity. 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 e i ere  in sef  r  see e niti n f air er . nse ent y, hen the term fan is 

ritten, it ften refers to an entire fan system.

FEI can then be e resse  as the rati  f e   ciencies f t  fan systems.

If the act a  fan e   ciency is greater than the reference fan e   ciency, the a e f FEI i  be greater than .  beca se 
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 erates at the minim m acce tab e e   ciency e e  f r any rescribe  

ty int  theref re, gi en s me reference r minim m e   ciency re irement, fan systems sh  be esigne  t  erf rm 
greater than the minimum requirement.

E   cient systems are im rtant an  reg at ry agencies are intereste  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 
t  energy e   ciency. ith s me 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 .  cann t be ffere  f r sa e r shi e  int  the tate f a if rnia.
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THE COMPLEX NATURE OF FANS
er the years f e e ing e   ciency meas res f r fans, ne r sa  as 

t  se the fan system e   ciency as the metric an  set a minim m e e  f fan 
system e   ciency. F r e am e, reg ati n c  set the minim m fan system 
e   ciency at  an  e iminate fr m the mar et a  the fans that ere be  it.

F r as sim e as fans seem t  be, they are incre ib y c m e  r cts 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 resse  by ress re  changes, the erf rmance f the fan i  change. 

Often this performance change is 
dramatic. Fans also have large operating 
ranges ith ea e , n n inear e   ciency 
curves. With small changes in system 

r erties, s ch as ress re r  , arge 
changes in fan e   ciency can res t.

 fan e   ciency c r e f r a centrif ga  
product operating at a constant speed 
is shown to the left. The fan is capable 
of operating between zero and over 

,  cfm  s , b t the fan n y 
erates ab e  e   ciency bet een 

a r imate y  cfm  s  an  
,  cfm  s . The fan e   ciency 

drops quickly outside this range of 
me   rate.

If this fan ere a ie  in a system here the fan e i ere   cfm  s , the e   ciency f the fan  be . The 
im rtance f this i strati n is t  n erstan  that e en th gh a fan may be ca ab e f being a ie  in an e   cient manner, 
the a icati n f the fan in the fan system has a signi  cant im act n the res ting fan system e   ciency.

When developing the FEI metric, the authors attempted to incorporate both the value of selecting fans with
high e   ciency ca abi ity an  the im act f a ying th se fans in systems at a esign int that i  a  them t  erate
in an e   cient manner.
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LABELING
The E  reg ati n re ires r cts t  be certi  e  ith the 
state f a if rnia an  that certain rti ns f the certi  e  
data be placed on the product in the form of a label. The 
label must contain the following information:

a im m air   F  

a im m fan s ee  

a im m ress re inches f ater ga ge

Ty e f ress re static  r t ta

This information describes a performance envelope for 
the fan. If the fan operates within the stated performance 
en e e, it i  erate in a c m iant manner FEI  . . 
Conversely, if ratings show the fan operates 
outside the performance envelope, it will be 
considered non-compliant.  

cc r ing t  ichae  I an ich,  eni r irect r, 
ba  ffairs, The E  reg ati n mar s a ne  era 

f r the fan in stry.  members r e  ery har  
t  he  sha e the reg ati n, hich  be ie es 
is fair, achievable, and enforceable and will result in 
s bstantia  energy an  carb n sa ings.

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 

esigners t  a y fans e   cient y.

an fact rers are a are f the sit ati n an  are 
taking action to assemble data and review products 
for future compliance with regulatory requirements. 

 has r i e  ea ershi  in staying n t  f 
regulatory issues, acting as a voice for the industry as 
well as a trusted source of wisdom for manufacturers 
and customers on regulatory manners.

ny ne in e  in fan systems can bene  t fr m 
learning more about the CEC regulation and how it 
will impact system design, as well as the availability 
an  a icati n f r cts.  is c mmitte  t  
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 f this riting, the e   ciency re irement f r fans s  

in the tate f a if rnia is f r the fan t  erf rm 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.

s erti  e  atings r gram  ass res that a 
product line has been tested and rated in conformance with 

s test stan ar s an  rating re irements. The  
 tests r cts f r energy e   ciency, s n , an  era  

performance. The program works to validate ratings
thr gh reg ar testing in  faci ities ens ring 
equipment meets industry standards and performs as 
s eci  e . ith m re than  ifferent ty es f certi  cati ns, 
man fact rers an  s eci  ers a i e can ha e c n  ence in a 
broad range of equipment.

https://www.amca.org/
https://www.amca.org/advocate/energy-efficiency/about-fan-energy-index/
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LEARN MORE
AIR HORSEPOWER Fan t t er  means the er e i ere  t  air by the fan  it is r rti na  t  the r ct f 
the fan air   rate, the fan t ta  ress re, an  the c m ressibi ity c e   cient as etermine  in acc r ance ith the test 

r ce re s eci  e  in a if rnia Tit e  ecti n . 

AXIAL-INLINE FAN means a fan ith an a ia  im e er an  a cy in rica  h sing 
with or without turning vanes. Inlets and outlets can optionally be ducted. 

AXIAL-PANEL FAN means a fan ith an a ia  im e er m nte  in a sh rt h sing, 
n ncy in rica , that can be a ane , ring, r ri  ce ate. The h sing is ty ica y 
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 ia  im e er an  
a cylindrical housing as well as a housing to prevent precipitation from entering the 
b i ing ith r ith t t rning anes se  t  s y r e ha st air fr m a b i ing. 
Inlets and outlets can optionally be ducted. 

CENTRIFUGAL HOUSED FAN means a fan ith a centrif ga  r mi e    
im e er in hich air   e its int  a h sing that is genera y scr sha e  t  irect 
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 centrif ga  r mi e  im e er 
in hich air   enters thr gh a ane  an  ischarges int  free s ace. In ets an  
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.

      i i  i    u camca.org/FEI 

ar  b it , E ec ti e ice

President – Industry Affairs at 

The e  r  er m any, 

has er  years f e erience 

in the fan industry and is highly 

in este  in energy e   ciency 

initiatives related to the fan 

in stry. ar  c rrent y ser es 

as  resi ent f r   

 an  has chaire  the  

 e ie  mmittee as e

as the   mmittee

that neg tiate  ith the 

e artment f Energy since

2014.
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