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Introduction

This is a discussion document by the VHK study teianiting stakeholders to react on the various
elements for review of Commission Regulation (Bd) 327/2011 (hereafter ‘fan regulation’).

The document is based on stakeholder input, thetiegifan regulation, the requirements of the
Ecodesign framework directive 2009/125/EC, consistevith the latest drafts of related Ecodesign
regulations (motors, compressors 2014, ventilatioits 2013, etc.), various test standards and
additional VHK-research of manufacturer’s catalodaga.

The main part of the document is a table with 3iewis, containing the current text of the fan
regulation, a proposal for new text and explanatmgs. There is one Annex on the development of
minimum efficiency requirements.

The document is available in pdf and MS Word aa#tedtolders are invited, through tracked changes
or separate written comments to react to the variements discussed.

The document will be discussed at tfiéstakeholder meeting, which is currently plannedhiid-
January 2015. Prior written comments or questioasv@lcome and can be posted by e-mail to the
VHK study team, project leader René Kemna. Cordatiils can be found at
http://www.fanreview.eu/contact_links.htm

Legal disclaimer

The sole responsibility for the content of thisargies with the authors. It does not necessarily
represent the opinion of the European Communitg. Elropean Commission is not responsible for
any use that may be made of the information coathiherein.

This report has been prepared by the authors tbasieof their ability and knowledge. The authars d
not assume liability for any damage, material ameerial, that may arise from the use of the report
or the information contained therein.



Commission Regulation 327/2011

Article 1
Subject matter and scope

Discussion

Proposed change

Article 1
Subject matter and scope

document

Explanatory notes

1. This Regulation establish
ecodesign requirements for the placing
the market or putting into service of farn
including those integrated in other energ
related products as covered by Direct
2009/125/EC.

ed.

ydse as component or as sub-asse

ventegrated in other products.

This Regulation establishes ecodesigkccording to the EC Blue Guide, if tHend-use as component or sub-assemgbl
orequirements for the placing on the markedxplicitly formulated then there is no doubt tHa responsibility for compliance i
sor putting into service of fans with an endwith the manufacturer/importer placing the produaststhe (EU) market, i.e. th

kdeclaration of conformity with Ecodesign requiretseis a mandatory part of the
CE-marking. The rest should be redundant, i.e. raatic for CE-marke
components, but is added for clarity (to be disedssith the EC legal services |if
this formulation is allowed) . Note that the Regjidn does not apply to fans-
components or fans-in-products that are to be eéggooutside the EU (they will
have to comply with the legislation at their deation country). Likewise, the CE-
marking also applies to extra-EU products thatpda@eed on the EEA market (by an
extra-EU manufacturer or an importer)

Motors 2014..establishes ecodesign requirements for the pjpoimthe market an
for the putting into service of motors, includingeve integrated in other produc
and variable speed drives.
Ventilation units 2013:...applies to ventilation units and establishes dasign
requirements for their placing on the mark
Compressors 2014:.establishes ecodesign requirements for the ptacn the
market and/or putting into service of rotary starlair compressors with a volum
flow rate between 5 to 1280 I/s and piston standdrccompressors with a volum
flow rate between 2 to 64 I/s, when driven by aredkphase electric motor.
Circulators 2009...establishes ecodesign requirements for the pgaon the marke
of glandless standalone circulators and glandléssutators integrated in products.
Water pumps 2012:...establishes ecodesign requirements for the pjaoim the
market of rotodynamic water pumps for pumping cleater, including where
integrated in other products.

7]
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2.
fans integrated in:

The Regulation shall not apply t@®.

integrated in:

The Regulation shall not apply to fans

(i) products with a sole electric motor of
kW or less where the fan is fixed on t
same shaft used for driving the mg
functionality;

J(i) products with a sole electric motor of
hé&W or less where the fan is used for mo
irtooling only and fixed on the same sh

used for driving the main functionality;

Xonsensus at 1st stakeholder meeting (' 1st SHKd' éxclude motor cooling
tampellers fixed on the motor shaft. The additiosed for motor cooling only' avoid
afibopholes (otherwise it could also be e.g. a mseatiimpeller)

[




(i) laundry and washer dryers3 kW
maximum electrical input power;
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(i) laundry and washer dryers 3 kW
maximum electrical input power;

(iii) kitchen hoods < 280 W
maximum electrical  input
attributable to the fan(s).

totg
powe

| (iii) kitchen hoods < 280 W
r maximum electrical  input
attributable to the fan(s).

totg
powe

| However, when the EC and RegCom decided to appttoeecurrent Regulation
r327/2011 it was evident and explicit that they muted a scope of.fans, including

(iv) with a best energy efficiency point (be
at 8 000 rotations per minute or more;

P)An important reason to exempt fan-applicationsq(ijiv) can be explained from the

At the 1st SHM there was a proposal by some matwiers of products-with
integrated-fans (CECED, EHI, EPEE, etc.) to gerdieexclude all fans integrate
in other Ecodesign-regulated products to avoid ubt® regulation' (hinting at it
being superfluous), restricting freedom of designrealize lower cost compliarn
end-products by using lower cost non-compliant fa@msl making up for the lowe
fan-efficiency by higher efficiency for other commmmnts and system solutions).

o

= —~

those integrated in other energy-related products eovered by Directive
2009/125/EC (Art.1, 1). Also the Least Life Cycle Cost (LLE@arget level was
determined in full awareness that it would havénapact on the price of the fan ar
thus on the price of the final product. Furthermde practice of having to use C
marked components in order to obtain CE-marked fimaducts is normal and i
valid for a host of electric components (e.g. mamssformers, relays, contacto
timers, mains disconnect devices, etc.). CE markindicates a product’
compliance with EU legislation and so enables tiee fmovement of product
within the European market (EEA=EU + EFTA). In athgords, without CE-
marking they cannot be sold either as a comporeintany other capacity.

e

oo

O

fact that the LLCC targets were determined on tagishof an average fan with an
average number of operating hours (1750-3000 h/yaat the requirements might
thus not be economically reasonable for certaial fproducts with low operating
hours (300-400 h/year for driers and hoods; 50dr/yer vacuum cleaner fans
Note that exemption for fans with bep at 8000 rpasviaken from Art. 3 (and
removed there because already regulated in theumaaleaner regulation). Als
note that fans in normal household laundry drievd washer-dryers <3 kW are
usually in the range 60-120 W, so would be outenfpe anyway.

=)

3. This Regulation shall not apply
fans which are:

toB.
which arespecified to operate exclusivety

This Regulation shall not apply to fanformulation taken from the motor regulation

(a) designed specifically to operate
potentially  explosive atmospheres
defined in Directive 94/9/EC of th
European Parliament and of the Coun

L

in
as

P

cil

In the current review process of the motor regoiatATEX motors are not
excluded. However for fans some manufacturers tiiket fan tip clearances a
necessary that would cause a 10% deteriorationffimieacy. It is proposed ta
handle them later in Art. 3 (with the dual purpéeses).
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(b) designed for emergency use only,|dg) for emergency use only, at short-tim€ouncil Directive 89/106/EC has been repealed aptaced by Regulation (EU) No
short-time duty, with regard to fire safetyduty of 1 hour or more, with regard to fife305/2011 of the Councile and the Parliament (0J88, 4.4.2011, p. 5). The
requirements set out in Council Directiyesafety requirements for temperatures |ahentioning of1 hour or more'and'300°C and aboveshould ensure that F200 faps
89/106/EC (2); 300°C and above set out in Regulation (EUjwhich cannot be referenced directly for legal oees$ arenot exempted (possible

No 305/2011 of the Councile and thdoophole, see 1st SHM). Motor Regulatiomotors specified to operate exclusively

Parliament. in ambient temperatures of 400 °C or abome excluded. Pump Regulatiomater
pumps designed only for fire-fighting applicatign.
Note: These fans need to be certified by an EUiadtbody, following EN 12101
3:2005. The classes are F200 (2000C/120 minut88)) B000C/60 min.), F400-90
(90 min), F400-120 (120 min.), F600 (60 min.), F@&®min.)

(b) in nuclear power plants In the EU these arelgménantly replacement fans, subject to strictextsible
international safety requirements and certificati®upply of identical fans is
required over the full life time of the power pldnay be up to 40-50 years).

(c) designed specifically to operate:

() (a) where operating temperatures df(c) where operating temperatures of thé Note: The FAQ document emphasizes that not onlyléségn of the fan is intended

the gas being moved exceed 100 °C; | gas being moved exceed 100 °C; but also the real-life operation, e.g. if such famald be mounted in final products

(b) where operating an@nit | (d) where operating ambient temperat thgt do not have to withstand those tempqratureesahhfe. This is not immediately

temperature for the motor, if locat¢dor the motor, if located outside the gagwdent from the text here, but perhaps it is cedamder d). [7]

outside the gas stream, driving the fastream, driving the fan exceeds 60 °C; VU regulation: '40/_65/ 100 oC (as fan), .

exceeds 65 °C: draft motor regulation: 6@ (not 65 °C)-30 °C in general or 0 °C for water cooled

(i) where the annual average temperatp@) where the annual average temperature rgptors(not '4_0 °C). .

of the gas being moved and/or théhe gas being moved and/or the opera ir%mp regulationpumping clean water at temperatures below — 10rabove 120

operating ambient temperature for the@mbient temperature for the motor, |if . . . .

motor, if located outside the gas stregnipcated outside the gas stream, are lo anressor regulano@gMn where ambient ter;nperatuxeeed oA,

are lower than — 40 °C: than — 30 °C: 0 C and/or whe(e average inlet air temperatures kelow -15°C or above 100°C;
Circulator regulation: no temperature restrictions.

(iif) with a supply voltage > 1 000 V AC | (f) with a supply voltage > 1 000 V AC or | 1000 V AC and 1500 V DC are the limit values betvédgh voltage' and 'low

or>1500V DC; >1500V DC; voltage' according the electric safety standard @038. The same standard also
distinguishes between 'low' and 'extra low' voltdlgmit at 50 V AC and 120 V,
DC). Note that usage-driven definitions of whatigh/medium/low voltage vary
very much per sector. E.g. 1000 V fans are somstioaled 'medium-voltage|.
Motor Regulation: applies up to 1000 V AC motorsl as part of the definition in
Art. 2 and not the scope Art. 1. Other regulations: and pumps also include 1500
V DC (according to EBM Papst 50% of their markeE{S motors, including mainly
BLDC), so DC should be maintained

(iv) in toxic, highly corrosive o1 (g) handling toxic, highly corrosive qgrThe definition in the current Regulation is impesiThe CLP Regulation

flammable environments or inflammable gases or vapours as set ouf ¥272/2008 (OJ L 353, 31.12.2008, p. 1) containsipeereferences to substances,|at

environments with abrasive substances;| Regulation (EC) No 1272/2008 and itsndicated limit concentration levels, that are neatlas toxic, highly corrosive (i.e.

adaptations; more corrosive than e.g. steam), flammable, etd.camstitutes thus a clear
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(h) handling abrasive substances with
hardness of at least 5 Mohs with
concentration of at least 100 mgim

eeference. Also ' handling' means that it relatebe gas/vapour being displaced
dhe fan, not to just anything toxic in ' the enwineent' of the fan. For ' abrasive
substances' there is no clear reference. We pedpdsliow the EC FAQ

document, which specifies the hardness and coratantrof the particulates in the
gas/vapour handled. The reason for the exemptitratghese fans would require
special seals and/or lining which affect the effi@y. Also the safety may possibly
be at risk if the Ecodesign regulation insists witter energy efficiency for these
fans. Note that for ventilation units there is agne exemption. The ventilation uni
mentions explicitly that it wants to exclude VUsemg. coal mines, bio-hazardous

labs, hospitals, etc. where conditions are verghhand/or public health might be g
stake.

Py

—

—

Art. 3, 4, (c) [ ..shall not apply to...] as
conveying fans used for the transport

non-gaseous substances
process applications.

in

indust

(i) handling gases containing biohazardg
substances of risk groups 2, 3 and 4 as
out in Regulation (EC) 2000/54/EC

uBirective 2000/54/EC of the European ParliamentthedCouncil of 18 Septembe
<900 on the protection of workers from risks redai@ exposure to biological agen
at work, (OJ L 262, 17.10.2000, p.21) lists theveht biological agents (bacteria,
virusses and funghi) and their respective risk ggo@QUESTION: Directive

2004/37/EC of the European Parliament and of then€ibof 29 April 2004 on the
protection of workers from the risks related to @syre to carcinogens or mutagens
at work, OJ L 158, 30.4.2004, p. 50. Mentions dyénzene, vinyl chloride
monomer and hardwood dust and limit values for sxp® over prescribed periods,
Should this directive also be included?

(7]

5 () handling gases with a solid partic
afoncentration of more than 200 mg/
riaind/or particles with an average diameter

1 mm;

leTaken from the EVIA-Fan Guidance Document. Replaaes3, 4 ¢) onconveying
nfans.. etc.with a more exact definitiorAt this limit, typical downstream (after

difter) exhaust fans are included (cf. IndustriahiEsions Directive 2010/75/EU

emission limit values for particulate matter/ dubt)t everything bigger --material
transport fans, leaf blower fans, etc.-- will belexied. Note that this will exempt
also most radial centrifugal fans from the scogeanise in practice only useful with
solids in the gas stream (and in reversible, aigl gurpose, fans).

(i) handling gases with a compressibilityin that case the compressibility factor does netdrte be taken into account and
factor, rounded to the nearest 2 decimalefined in Annex 2. According to us (check!), tleenpressibility factor of air, even
amolluted exhaust gases, in the designated preasdréemperature range is 1.00
n@ounded from 0.9999). As far as we know therenargases typically displaced by

places, in the designated pressure
temperature range of the scope that is
equal to 1,00;

fans in the same pT area that have a compresgifaititor that deviates from 1.00
(rounded to 2 digits). Hence: It is proposed (agentilation Unit regulation) to
eliminate the factor in the definitions and in ttaéculation method.

() in cordless or battery operated
equipment;

formulation taken from Motors 2014

(k) in hand-held equipment whose weight

iformulation taken from Motors 2014

supported by hand during operation;




(d) placed on the market before 1 Janua
2015 as replacement for identical fans
integrated in products which were placed
on the market before 1 January 2013
except that the packaging, the product
information and the technical docu
mentation must clearly indicate regardi
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requirements in this regulation, for a peri

. of 5 years after the implementation date
the tier whose requirements could not

met by the identical fan to be replaced,;

ng

h(l) as a replacement for identical fans thafhis is a proposal of 5 years, as is customaryoimesother Ecodesign-regulatéd
are no longer compliant with the minimu

mproducts (e.g. circulators, external power suppkesl follows discussion at the 1
0@HM. The current period of 2 years was deemedihmat in the 1st SHM.

of

be

St

(a), (b) and (c) that the fan shall only be
used for the purpose for which it is
designed and regarding (d) the product(
for which it is intended.

b

)

the
and

packaging, the
the technical

whereby
information

(a) to (k) that the fan shall only be used
the purpose for which it is specified a
regarding (l) the product(s) for which it
intended.

prodd
dog
mentation must clearly indicate regardi

ct

N9 mark) it is an obligation for all exemptions Art. 1, sub 2. Hence the lay-o

%éhould be adjusted.
n

S

UThe lay-out in 327/2011 suggests that this is pidf) but actually (indicated by the

ut

Note: Numbering and lay-out may be
optimised
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Proposed change

Explanatory notes

Article 2
Definitions

Article 2
Definitions

In addition to the definitions set out in Directive
2009/125/EC, the following definitions shall apply

In addition to the definitions set out in Directive

:2009/125/EC, the following definitions shall apply:

1. ‘Fan’ means a rotary bladed machine ftbat
used to maintain a continuous flow of gas,
typically air, passing through it and whose kvor
per unit mass does not exceed 25 kJ/kg, and
which:

1. ‘Fan’ means a configuration of impeller, stat
electric motor, transmission or direct drive al
possibly a variable speed drive, intended for
continuous displacement of gas with at its bep
electric input power between 125 W and 500
(> 125 W and< 500 kW), a pressure-increase ra
lower than 1.1 and an output air velocity lowenth
51,5 m/s, and which is an axial fan, centrifugal, f
cross flow fan, mixed flow fan or jet fan

The separate components constituting a fan aredaéwing proposals in draft standards and
ndstSHM that try to define a 'fan’, also when md a self-standing product but a set of compon
thie another product. ‘continuous' sets the ‘fanftdpam e.g. devices that create a single burgjasf
aisplacement. 'displacement' of gas is also thetionality of ventilation units (see below), but
\Were the goal is not further specified and thusicaluide also convection fans, combustion fans
tietc.. 'bep' (best efficiency point), defined héterais used throughout the regulation. The
apressure-increase ratio' and 'electric input pbraege define the scope in terms of performang
aand sets fans apart from compressors (pressureaser> 1.1), motors <125W (typical for
residential ventilation units and other househglpliance fans) and excludes bespoke large he
duty fans for the process- and power industry, eimearket forces probably don't need EU
regulation to achieve highest energy efficiency.

The addition of the air velocity of 51,5 m/s me#mat --according to ISO 5801-- the Mach facto
is lower than 0,15 and can thus be neglected. &amge 51,5 m/s are extremely rare (e.g. high-
pressure combustion/pre-mix centrifugal fans witfesy small outlet) and are mostly already
excluded on the basis of their pressure ratio ahol/¢>10 kPa). The inclusion of several types
(axial, centrifugal, etc.) already in Art. 1 (ori2 common in several Ecodesign regulations.

'Rotary bladed' is not needed and unnecessarityatese (why exclude future reciprocating
solutions, acoustics?). The specification of 'na@eed 25 kJ/kg' is deleted, because it is redund
and unnecessary restrictive when already usingeifsppressure ratio of 1.1 and electric powe
input 0.125-500 kW. It would be more consistentwather regulations to replace the electric
power input with e.g. aerodynamic power, e.g. betw®80W and 450 kW power output, but the
change could be difficult (see also later). Theitimtt of 'electric’ excludes e.g. fossil fuel dnive
engines (e.g. motor cooling fan for vehicles), stéangine) driven and compressed air driven
(pneumatic) fans. We do not propose the expressiaims-electric' as in other regulations beca
many fans do not use 230 V 'mains' but 12, 24 \efaC as a power source or medium-voltage
(1000 V).

By definition, given that battery powered fans exeluded, this DC power comes from a
transformer (or in rare cases that will be neglicéefossil fuel fired generator, solar PV or
thermo-acoustics with DC output) and it would hie feersus 230V AC fans) to include a
correction for the transformer energy losses elipwing Ecodesign regulation 278/2009 for
external power supplies with active efficiency 0f87>51W; Proposal 0,9 for power conversior]
see Annex |, Cp). Where medium-voltage of e.g. 10QXC is used (e.g. jet fans for large tunne
large industrial), there may be some small sav{ags?) because the final step of transforming

ents

o

avy

ant

se

v

230/400 V is excluded, but it is proposed not toext for such a small effect.
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possibly variable speed drive' and then define ¢lswhere. Opinions?

Question: We could use 'motor package' insteagl@dtric motor, transmission or direct drive afd

Definitions in related regulations:

on a sinusoidal voltage and has 2,4, 6 or 8 pakes, rated voltage UN up to 1 000 V; has a rats
output PN from 0.12 kW to 1 000 kW and is ratedtmnbasis of continuous duty operation.
Ventilation 2013: ‘ventilation unit (VU)’ means atectric mains-operated appliance equipped
with an impeller, a motor and a casing and intertde@place utilised air by outdoor air in a
building or a part of a building; (250 m3 is limit non-residential VU and roughly comparable
125 W input)

air, sucked in from the surrounding environmentutet pressure levels between 7 to 14 bar(g
and...

Basic package compressor means a compressor madeampression element (‘air end'),
electric motor(s) and transmission or couplingriwalthe compression element, and which is fU
piped...etc.

Compressor means a machine or apparatus convditiagent types of energy into the potential
energy of gas pressure for displacement and cosipresf gaseous media to any higher pressy
values above atmospheric pressure with pressureaise ratios exceeding 1.1; [VHK: this mea
higher than approximately 10 000 Pa=10 kPa]. No&¢ Art. 3, 4 b uses 1.11 kPa

Water pumps 2012: ‘water pump’ is the hydraulictpdia device that moves clean water by
physical or mechanical action and is of one offtllewing designs:

Circulators 2009: ‘circulator’ means an impellenmguwhich has the rated hydraulic output po
of between 1 W and 2 500 W and is designed foirubeating systems or in secondary circuits
cooling distribution systems;

Motor 2014: ‘Motor’ means an electric single speg@Hz or 50/60 Hz motor rated for operation

d

to

Compressors 2014: Standard air compressor meass@dackage compressor designed to supply

Yy

=

e

er
of

2. ' bep' is the best energy efficiency point fan

operation, as declared by the manufacturer

specified by the applicable fan speed, expresse
rounds per minute (rpm);

This definition is used in Article 1 and above, paifew more times later. We use ' bep' becaug

argla more common and shorter denominator tharirhapt energy efficiency point' . Furthermorg

ditimow clearly states that bep is purely based dadaration (question Halifax at 1stSHM) and
specified for a fan speed solely determined byntheufacturer. In other words, the bep can be
at any operating point on the @y-curve, independently whether this really represtre 'best’
efficiency point (‘best' is relative, e.g. a mamtifiaer may well choose a lower-speed, larger
diameter fan to replace a high-speed smaller diemifeso desired).
Please note that Motor Regulation and Ventilatimit&Jalso use a single point for efficiency wit
sometimes special provisions for vsd, but cirargtwater pumps, variable speed compressor
(average of efficiency at 100, 70, 40% of max. flate, weighted at respectively 25, 50, 25%),
room air conditioners, etc. use weighted averagaudfiple (3,4,5) efficiency points, which avoig
explicit credits for the variable speed drive. ®odonsidered for fans??

e it

set

17




Discussion document

— is designed for use with or equipped with
electrical motor with an electric input
between 125 W and 500 kW (25 W and< 500
kW) to drive the impeller at its optimum ener
efficiency point,

power

(already included above)

Compare: Motor regulation: 0.12-1000 kWitput. Ventilation unit regulation: 250 m34utput
is limit between residential and non-residentiariged from 125 W). Note that also fans that dq
not' drive the impeller at their optimum efficiencyimtbare included and thus this part should b
moved to test conditions and deleted here.

It would be consistent (with e.g. ventilation upiis set minimum and maximum in terms of m3
and (static) Pa, but the present definition is ptatde (not worth the discussion).

Witt has asked to harmonise the scope with the mietiulation. Currently, between 125W and
210 W motoiinput power there is a gap, where the fan scope extezids/lthe motor scope. At
the high end, between 450 and 1000 kW motgput power, the motor scope goes beyond the|
fan scope. Given that motor input power is usedet@rmine target efficiency, it would be a maj
operation to completely synchronise the two. Wdamiss out on fan energy savings in the 12
210W range, which would no longer be in the scame@mplete synchronisation with motor
output. And there is the question of the energysaamption of the vsd, currently included in fan
motor input power, which would anyway hamper a clatgpsynchronisation between the scope
of motor- and fan regulation. For now, it is judgeat practical (reactions?)

— is an axial fan, centrifugal fan, cross flow fan
mixed flow fan,

included above

— may or may not be equipped with a mg

when placed on the market or put into service;

tor

Not final assembly' is excluded, so the motor &uded.

2. ‘Impeller means the part of the fan that
imparting energy into the gas flow and is a
known as the fan wheel;

i2. ‘Impeller means the part of the fan that
somparting energy into the gas flow and is a
known as the fan wheel;

is

D

or
5-

n
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3. ‘Stator’ is the stationary part of the fan whi
interacts with the air stream passing through
impeller and, within the geometrical air-streg
envelope between defined fan inlet- and ou
sections, includes any part that may increase,
excludes any non-fan component that n
decrease, the fan efficiency, followir|
manufacturer's instruction. For compliance test
the physical component that contain the stator 1
be Instead of the stator-component that is paf
the product placed on the market, the manufact
may use a geometrical equivalent

c The definition is derived from work-in-progress (02014) of CEN/TC 156/WG 17(Draft after
thendshut), the ISO 5801 test conditions (which nega definition of inlet and outlet) and takes
nmto account the fact that the fan may be a salfiding product or a set of components inside
tlanother product. In the latter case, the statolddoe one physical part that serves also other
diuchctionality of the product and --for a level pilag field with self-standing products-- the
ayanufacturer must be given the opportunity to iathiche segment of that part which is relevar
gfor the fan-functionality. If the fan is integratedbut also in some cases of the self-standing
ingroduct-- there are non-fan components that magtdse to the impeller and thus hamper the al
matream (=increase the pressure drop).

t of

utexamples ofany part that may increase ...fan efficienasg guide vanes (adjustable or not),
diffusers (static recovery), inlet/outlet bellintet cone (reducing friction losses). Vanes may b
adjustable, but during testing they shall be statip in one position. If these examples are to bg
included in the legislation they require definitsput it would be more compact if these examp
are included in the test standards (e.g. 'diffusexr'device that improves the fan performance
through static recovery; 'inlet cone' is a devita steers the air into the housing and reduces t
vena contracta and turbulence that would occursaap edge of the housing; 'guide vanes' are
vanes positioned before the impeller to guide #tegiream towards the impeller and which mal
or may not be adjustable).

Examples ofdny part that may decrease ...fan efficierarg protective fan guards, motor grids,
shutters, deflectors, rain-protection devices,graged heating, cooling or heat recovery deviceg
filters and filter-casings, sensors (e.g. oxygersses for air-gas mix), valves, dampers, stepper
motors, etc. The manufacturer decides: for instéameseme cases 'silencers’ may increase the f|
efficiency (e.g. low-friction acoustic foam lining inlet or outlet area of jet fans), decreaseftime
efficiency (e.g. a padded labyrinth after/before féin) or be neutral (e.g. active anti-
noise/frequency-shifting measures).

Note that in the definitions of Annex 1 for compiéz testing there are provisions that enable
testing with the geometrical equivalent of the nfanturer-defined 'stator'. Also scaled model
testing is discussed there.

—

=

D

es

ne

4. ‘Transmission’ means a driving arrangement
a fan which is not ‘direct drive’ as defined abo
Such driving arrangements may inclu
transmissions using a belt-drive, gearbox

slipping coupling.

fdvloved here from Annex Il, section 1, definition .(&ecause it explains this part of the f
edefinition. Is this definition still adequate?
de
or

5. ‘Direct drive’ means a driving arrangement do
fan where the impeller is fixed to the motor sh
either directly or with a co-axial coupling, ar
where the impeller speed is identical to the met
rotational speed.

Moved here from Annex I, section 1, definition .(f)ecause it explains this part of the f
aftiefinition. Is this definition still adequate?
d
br’

10
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6. ‘Variable speed drive (VSD)' means
electronic power converter integrated
functioning as one system — with the motor 4
the fan, that continuously adapts the electr
power supplied to the electric motor in order
control the mechanical power output of the mag
according to the torque-speed characteristic of
load being driven by the motor, excluding varial
voltage controllers where only the supply voltg
for the motor is varied.

arb. ‘Variable speed drive (VSD)' ‘variable spe
odrive (VSD)' means an electronic power convert
nichtegrated or functioning as one system or a
cakbparate delivery with the motor and the fan, wh
toontinuously adapts the electrical power supplie
tdhe motor in order to control its mechanical poy
tbatput according to the torque-speed character
blef the load it is driving,
géelectronically commutated) motors with
internal control, excluding variable voltag
controllers where only the supply voltage for {
motor is varied;

q

including EC

edMoved here from Annex |, section 1, definition (1B¢cause it explains this part of the fan
edefinition. Is this definition still adequate?

s The definition is taken from draft Ventilation Usi2013, which specifically confirms that not on
iafariable frequency drives for AC motors but alsinally speed controlled EC motors (incl. D(
il &re included.

ver

stic

an

e

he

y

7. The ‘specific pressure ratio' means f{
stagnation pressure measured at the fan o
divided by the stagnation pressure at the fan tl¢
nominal flow rate.

hg/e could have used the definition for'nominal external pressure 4p
ufleof the VU regulation, but the current fan reguatuses 'stagnation pressure' (assumed to 1
xt'total pressure’ following ISO 5801) whereas the iégulation refers to static pressure.

nean

3. ‘Axial fan’ means a fan that propels gas ia
direction axial to the rotational axis of one orreg
impeller(s) with a swirling tangential motig
created by the rotating impeller(s). The axial f
may or may not be equipped with a cylindri
housing, inlet or outlet guide vanes or an orif
panel or orifice ring;

h8. ‘Axial fan’ means a fan that propels gas ia
direction axial to the rotational axis of one orreg

nimpeller(s) with a swirling tangential motio

aoreated by the rotating impeller(s).

cal

ce

hThe part The axial fan may or may not be equippeth witylindrical housing, inlet or outle
guide vanes or an orifice panel or orifice ring;adds no further precision to this particu
ndefinition. It looks like a technical descriptidre. not a 'technology-neutral' functional desgoipt
as it should be, but the path of the gas is an itapb functional
Still, given that axial fans have to comply witlwler efficiency requirements than e.g. mixed fl

constraint|.

—

bW

fans, there is a possible loophole for the latfethé definition is not more precise. Possible

solution (from draft standard CEN/TC 156/WG 1The axial fan is a fan where the average
anglesal anda?2 is smaller than 26 whereby angledl is the angle of the tangent at the hub
the intersection of the blade trailing edge witle tiub and angle?2 is the angle of the tangent
the shroud or at the outer diameter of the bladéhatintersection of the blade trailing edge w|

the shroud or with the outer diameter of the blgsiee figure)lternative (technology neutral):
Axial fan is a fan where the angle between theayedirections of the inflowing and outflowing

gas-streams is less than 20°.

of

at
at
th

4. ‘Inlet guide vanes’ are vanes positioned bef
the impeller to guide the gas stream towards
impeller and which may or may not be adjustablg

ore
the

he
’

Definition not used in the regulation so can betizl

5. ‘Outlet guide vanes’ are vanes positionedra
the impeller to guide the gas stream from
impeller and which may or may not be adjustablg

fte
he

Definition not used in the regulation so can betiel

11



6. ‘Orifice panel’ means a panel with an openimd

which the fan sits and which allows the fanke
fixed to other structures;

Discussion document

Definition not used in the regulation so can bestil

7. ‘'Orifice ring’ means a ring with an opening
which the fan sits and which allows the fanke
fixed to other structures;

in

Definition not used in the regulation so can bestil

8. ‘Centrifugal fan’ means a fan in which the ¢

as. ‘Centrifugal fan’ means a fan in which the g

aBgain the path of the gas (axial in, perpendicolat) is functionally relevantand may or may

enters the impeller(s) in an essentially aXia@nters the impeller(s) in an essentially axialot have a housingtould be better explained at the 'stator' deéniti

direction and leaves it in a direction perpendicylalirection and leaves it in a direction perpendiculalternative (technology neutraltentrifugal fan is a fan where the angle betweenaberage

to that axis. The impeller may have one or twtm that axis. directions of the inflowing and outflowing gasestms is 70° or more.

inlets and may or may not have a housing; The second sentence adds no precision to the til@fiind is deleted.
At the 1stSHM there was a question to also distsigoentrifugal backward inclined and air foil
fans, but there was no follow-up written argumeotafrom the proposer. Instead, Eurovent
clarified its position in writing, saying that theye not in favour of making that distinction. Also
desk research by VHK did not reveal the need.

9. ‘Centrifugal radial bladed fan’ means |a Definition not used in the main text. Should mogédnnex or include it explicitly in the definitio

centrifugal fan where the outward direction of the
blades of the impeller(s) at the periphery is ragia

relative to the axis of rotation;

above (decided for the latter). Perhaps not nacgsswe do not make the distinction and ju
regulate centrifugal as one category.

h
st

10. ‘Centrifugal forward curved fan’ means

centrifugal fan where the outward direction of the

Definition not used in the main text. Should mogédnhnex or include it explicitly in the definitio
above (decided for the latter). Perhaps not nacgsswe do not make the distinction and ju

b
st

blades of the impeller(s) at the periphery|is regulate centrifugal as one category.
forward relative to the direction of rotation;
11. ‘Centrifugal backward curved fan without Definition not used in the main text. Should mogédnhnex or include it explicitly in the definitio

housing’ means a centrifugal fan where the outward
direction of the blades of the impeller(s) at the

periphery is backward relative to the direction
rotation and which does not have a housing;

of

above (decided for the latter). Perhaps not nacgsswe do not make the distinction and ju
regulate centrifugal as one category.

b
st

12. ‘Housing’ means a casing around the impeller

which guides the gas stream towards, through
from the impeller;

and

Moved upwards

12
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13. ‘Centrifugal backward curved fan wi
housing’ means a centrifugal fan  with

impeller where the outward direction of t
blades at the periphery is backward relatove

he

Pt

Definition not used in the main text. Should mogéAhnex or include it explicitly in the definitio
above (decided for the latter). Perhaps not nacgstwe do not make the distinction and jy
regulate centrifugal as one category.

h

the direction of rotation and which has| a
housing;
14. ‘Cross flow fan’ means a fan in which the gas0. ‘Cross flow fan’ means a fan in which the gaSross flow fans above 125 W are extremely raret B#igiency values (BAT) that we found a

path through the impeller is in a directig
essentially at right angles to its axis both entg
and leaving the impeller at its periphery;

rpath through the impeller is in a directig
i essentially at right angles to its axis both entp
and leaving the impeller at its periphery;

rrarely above 11% (non-compliant with 2015 tier Bhe reason to keep them in the regulat
i might be to avoid that in the future manufactunsilé start building cross-flow fans >125W, b
we don't need a formula for that: a simple minimefficiency of 18.4% (2015 minimum fg
0.125 kW) is enough. Discussion?

15. ‘Mixed flow fan’ means a fan in which the g
path through the impeller is intermediate betwg
the gas path in fans of centrifugal and axial types

adl. ‘Mixed flow fan’ means a fan in which the g
zqpath through the impeller is intermediate betws
the gas path in fans of centrifugal and axial types

ad\lternative (technology neutralMixed flow fan is a fan where the angle betweeratregage
cafirections of the inflowing and outflowing gasestms is equal to or more than 20° and less th

70°.

an

16. ‘Short-time duty’ means working of a motor
a constant load, which is not long enough to re
temperature equilibrium;

ach

Is now specified in Art. 1 at 1 hour (60 minutes)more , in line with EN-standard for F300 etg..

So do we still need the definition?

17. ‘Ventilation fan’ means a fan that is 1
used in the following energy-related products:

ot

— laundry and washer dryers > 3 kW maximl
electrical input power,

m

— indoor
products and indoor household air-conditien
<12 kW maximum airco output power,

units of household air-conditioning

er

— information technology products;

No longer applicable. ' Ventilation fan' was usedreate an exemption for the first 2013 tier in
Art. 3,2 a)

18. The ‘specific ratio’ means the stagnat
pressure measured at the fan outlet divided by
stagnation pressure at the fan inlet at the opti
energy efficiency point of the fan.

on
the
mal

moved upwards
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12. ' Jet fan' means an axial fan used for produci
a jet of air in a space and unconnected to any
ducting, for which an alternative test and
calculation method applies based on the measur
thrust.

nNew. Test method is ready: ISO/DIS 13350:20Hahs — Performance testing of jet fa(fs'st
voting is approved, final voting and procedurapstéo follow). There are also test data that wo
allow setting requirements. Note that (almost?)etlfans are 'dual purpose’, i.e. reversible Beca
edf emergency (variable pitch). Typically they aged in tunnel ventilation and car parks. Large
bespoke types (usually out of scope of the reguidiiecause >500 kW) are also used in
combustion air- and exhaust gas applications ingo@iants.

14
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Commission Regulation 327/2011

Discussion document

Proposed change

Explanatory notes

Article 3
Ecodesign requirements

Article 3
Ecodesign requirements

1. The ecodesign requirements for fans set| 1. The ecodesign requirements for fans set ouf
out in Annex I. in Annex I.
2. Each fan energy efficiency requirement ahéx | 2. Each fan energy efficiency requirement ofhéx |

| Section 2 shall apply in accordance with thedaihg
timetable:

Section 2 shall apply in accordance with the follogyv
timetable:

(a) first tier: from 1 January 2013, ventilatiéans
shall not have a lower target energy efficien@nthas
defined in Annex |, Section 2, Table 1;

(a) first tier: from 1 January 2018, all fanakmot have
a lower target energy efficiency than as defimeAnnex
|, Section 2, Table 1;

It assumes that new minimum requirements will taect on 1 Jan 2017, 1 J4
2018 and 1 Jan. 2020 (=synchronised with motorlatign). To synchronize with
ventilation units it should be 1 Jan 2016 and 12@m8.

(b) second tier: from 1 January 2015, all fans|shat
have a lower target energy efficiency than as @efim
Annex |, Section 2, Table 2.

(b) second tier: from 1 January 2020, all fanslghal have
a lower target energy efficiency than as definednmex I,
Section 2, Table 1.

Using the same table but a different/extra column

3. The product information requirements orsfand
how they must be displayed are as set out in Arng
Section 3. These requirements shall apply fron
January 2013.

3. The product information requirements onsfamd
ohow they must be displayed are as set out in Arpg
Section 3. These requirements shall apply fromriudey
2017.

x

4. The fan energy efficiency requirements ahéx
| Section 2 shall not apply to fans which are desthto
operate:

4. The fan energy efficiency requirements ohéx |
Section 2 shall not apply to fans which are desigte
operate:

(@) with an optimum energy efficiency at 8 0
rotations per minute or more;

DO

Moved to Art. 1 (information requirements are nawacuum cleaner regulation,
exemption is complete)

(b) in applications in which the ‘specific ratias over
1,11;

Already in the fan definition. By the way, the ne@t ISO standard mentions ' 1
and not ' 1.11", so this is corrected.

(c) as conveying fans used for the transport @f-n
gaseous substances in industrial process applisatio

Moved to Art. 1

5. For dual use fans designed for bothtilaion
under normal conditions and emergency use,
short-time duty, with regard to fire safety re@uirents
as set out in Directive 89/106/EC, the values o
applicable efficiency grades set out in Annex |t®ec
2 will be reduced by 10 % for Table 1 and by 5 &
Table 2.

ﬁt For dual use fans designed for bothmtilagion
under normal conditions and emergency use asusen

rt. 1, 3 (a), the values of the applicable efficig grades
set out in Annex | Section 2 will be reduced by 5 %

t

f

These fans should also be certified by EU notifiedlies, following EN 12101-3
(see Art. 1). Note that the reference to Art 1) 3(ao sets the minimum at F300 (r]
F200)

50
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6. For fans designed specifically to operatepotentially
explosive atmospheres as defined in Directive ®AZ96f
the European Parliament and of the Council (1) védaes
of the applicable efficiency grades set out in Anre
Section 2 will be reduced by 10 %.

6. Compliance with  ecodesign requiretng
shall be measured and calculated in accordanite
requirements set out in Annex Il.

7. Compliance with ecodesign requirements ll's
vbe measured and calculated in accordance with
requirements set out in Annex Il.

16

Moved from Art. 1.




Commission Regulation 327/2011

Discussion document

Proposed change

Explanatory notes

Article 4
Conformity assessment

Atrticle 4
Conformity assessment

The conformity assessment procedure referred t
Article 8 of Directive 2009/125/EC shall be t
internal design control system set out in Annexad\
that Directive or the management system
assessing conformity set out in Annex V to t
Directive.

"Article 8 of Directive 2009/125/EC  shall be t
finternal design control system set out in Annexd\that
hairective or the management system for asses
conformity set out in Annex V to that Directive

P le conformity assessment procedure referred tq

in
he

no change
sing

Article 5

Verification procedure for market surveillance
purposes

Article 5

Verification procedure for
purposes

market surveillance

When performing the market surveillance che
referred to in Article 3(2) of Directive 2009/12%2E
the authorities of the Member States shall apipdy
verification procedure set out in Annex Il to th
Regulation.

cR&/hen performing the market surveillance checksrrefe
to in Article 3(2) of Directive 2009/125/EC,
tauthorities of the Member States shall apply

Regulation.

th

isverification procedure set out in Annex Il to th

e
theo change
is

Article 6
Indicative benchmarks

Article 6
Indicative benchmarks

The indicative benchmarks for the best-perform
fans available on the market at the time of enttg
force of this Regulation are set out in Annex IV.

nghe indicative benchmarks for the best-performiagsf
available on the market at the time of entry irdocé of
this Regulation are set out in Annex IV.

no change
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Article 7
Revision

Discussion document

Article 7
Revision

The Commission shall review this Regulation norlg
than 4 years after its entry into force and presiem
result of this review to the Ecodesign Consultat
Forum. The review shall in particular assess
feasibility of reducing the number of fan types
order to reinforce competition on grounds of ene
efficiency for fans which can fulfii a comparab
function. The review shall also assess whether
scope of exemptions can be reduced, includ
allowances for dual use fans.

te

onhe Commission shall review this Regulation norlg
thbkan 5 years after its entry into force in the light
itechnological progress. The review will include t
ragssessment of design options that can facilitateseeand
lerecycling. The results of this review shall begered to

ttiee Ecodesign Consultation Forum.
ing

t
9
h

%or recycling, special design options for the regapon of rare earth materials fro

5 years instead of 4; otherwise there is a risk tbaiew coincides with tier 3 (i
2020).

ermanent magnet (EC) motors may have become woitthwAt the moment,
ollowing consultations  with  recyclers, the intdresis still low.
Recovery of power electronics (variable speed djivauld be regulated in a futu
WEEE in the new category ' other' (to be define@@i9). If that does not happe
(currently researched by BIOIS for DG ENV) or stitions are not stringent enoug
then there could be a role for Ecodesign.

tn

Article 8
Entry into force

Article 8
Entry into force

This Regulation shall enter into force on the 2y
following its publication in the Official Journaf the

This Regulation shall enter into force on the 2f4ly
following its publication in the Official Journaf the

European Union.

European Union.

no change
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Commission Regulation 327/2011

Proposed change

Explanatory notes

ANNEX|

ECODESIGN REQUIREMENTS FOR FANS

1. Definitions for the purposes of Annex |

ANNEX |

ECODESIGN REQUIREMENTS FOR FANS

1. Definitions for the purposes of Annex |

(1) ‘Measurement category’ means a g
measurement or usage arrangement that define
inlet and outlet conditions of the fan under test.

2qtl) ‘Measurement
s dhrangement that defines the
under test.

category’ means a test, meamme or usage
inlet and outleditmns of the fan

(2) ‘Measurement category A’ means an arrangems
where the fan is measured with free inlet and outle
conditions.

n(2) ‘Measurement category A’ means an arrangemaste the fan is
measured with free inlet and outlet conditions.

This applies also to jet fans, but jet fans cadibgnguished because the
dynamic efficiency applies. EN ISO 13349:20xx, ditfon 3.4.5, Draft

after Landshu) proposes a separatsst configuration with free inlet and
free outlet without a partition; also known as teshfiguration category E

(3) ‘Measurement category B’ means an arrangen
where the fan is measured with a duct fitted tonist
and outlet.

1?@5 ‘Measurement category B’ means an arrangeméste the fan is
measured with a duct fitted to its inlet and outlet

(4) ‘Measurement category C' means an arranger
where the fan is measured with free inlet cond#&iand
a duct fitted to its outlet

n?ﬂf ‘Measurement category C' means an arrangemhbgte the fan is
measured with free inlet conditions and a dutadito its outlet

(5) ‘Measurement category D’ means an arrangen
where the fan is measured with a duct fitted tanikst
and outlet.

1?@5 ‘Measurement category D’ means an arrangemvéete the fan ig
measured with a duct fitted to its inlet and outlet

(6) ‘Efficiency category’ means the fan gas out
energy form used to determine the fan eneg
efficiency, either static efficiency or total effiocy,
where:

b(6) ‘Efficiency category’ means the fan gas outpoergy form used t

rgietermine the fan energy efficiency, with a digdiime between 'static]
‘dynamic’ or 'total' efficiency depending on whetktiee fan gas powe|
has been determined with respectively the statigyachic or total
pressure difference between fan in- and outlet;

(a) fan static pressure’ {phas been used to determi
fan gas power in the efficiency equation for faatist
efficiency; and

ne

already included in (6)

(b) ‘fan total pressure’ {p has been used to
determine fan gas power in the efficiency equetis

total efficiency.

already included in (6)

19




(7) ‘Static efficiency’ means the energy efficieraya
fan, based upon measurement of the ‘fan static
pressure’ (g)-

Discussion document

(7) ‘Fan efficiency’ ) is the ratio of the fan gas power outpytand
the electric power inpwR,, both expressed in W and determined at be
multiplied with correction factors for power consim C, and part load
compensatioi€,, following the expression

Ui =Cp' Ce- F)u/ Pe,

with a distinction between 'static’, ‘'dynamic'totdl’ efficiency
depending on whether the fan gas poRehas been determined with
respectively the static, dynamic or total presglifference between fan
in- and outlet;

Uses the generic definition instead of separadéicst'total’ etc. definitions.
pReplaces, together with definitions below, large paAnnex II.

(8) 'Fan gas powerP(), in W, is the product of the fan volume flow ra|
qv, in M3/s, and the pressure difference betweeinfaand outletAp, in
Pa, both determined at bep, following the expressio

Pu=0a, Ap,

with a distinction between 'static’, 'dynamic'totdl' fan gas power
depending on whether the fan gas power has beemueed with
respectively the static, dynamic or total presglifferenceAp between
fan in- and outlet;

eReplaces the definition in section 3.1 and makesa@e3.3 redundant

(9) 'Electric power inpuf, in W, is the electric input power at bep,
measured at main terminals of motor or, when ptesarniable speed
drive;

From Annex 2. Moved here to have a consistent fibyeof definitions
and equations

(10) 'Power conversion correctid®), is a correction factor for power
conversion losses with a default value of 0.9 émsfusing DC current
with a voltage lower than 100 V;

From Annex 2:

C. is a part load compensation factor as follows:
— for a motor with a variable speed drive aRg>P5
kw, then G = 1,04,

— for a motor with a variable speed drive aRg<¥5
kW, then G =-0,03 In(Ry) + 1,088.

— for a motor without a variable speed drive=Cl;

(11) 'Part load compensatidly, is a correction factor with one of the
following values:

— C=1 for a motor without a variable speed drive,

— C.=1,04 for a motor with a variable speed drive Bad 5 kW,

— C.=-0,03 InP,) + 1,088 for a motor with a variable speed drind 3
P. < 5 kW;

Copied from Annex Il. Note that here, as in déiaris above and below,
we use the notation of the ISO standards, i.ep#inameter name is in italig
font and the suffix is a standard (non-italic) suri.
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(12) 'Fan flow rateq,, in m¥/s, is the gas volume displaced per unit of
time by the fan and is typically derived from asseent of the fan
dynamic pressure difference, air velocity or meeduhrust, calculated
using the gravitational gas dengitat default 1.2 kg/m?3 and the fan
outlet surface area;

Alternative (more technical): 'Fan flow rate' gqvim3/s, is the gas volume
displaced per unit of time by the fan and is tyltycderived from
assessment of the fan dynamic in- and outlet presttferenceApy;, in Pa,
the outlet fan surface arég, in n?, and the gas densityat default 1.2
kg/m3, following the expressiom=A,V(2pApg;), or from measured air
velocityvin m/s, following the expressiap=A,"\2, or in the case of jet
fans, using the measured thriligt with the expression,=A,\(Ty/(p-Ay))

Pressure is measured with a Pitot-static tube at@&surement points
evenly distributed over the fan outlet area. Aiflmust be essentially
swirl-free. The Pitot-static tube measures bothltand static pressure,
from which the dynamic pressure results (as thferdifice between the
two). ISO 5801 also allows explicitly venturi ('tiecvent’) and orifice plate
(ISO 5167) meters. These two use Bernouilletscipie for the relation of
pressures and air velocity before and after a datist in a tube:
p1—P2=0.% - (v,2-v;?). Apart from these methods there are many othars
we mention only the ones referenced in ISO 5801usths measured
through a force-sensor at the jet fan support (imangr standing) accordin
to 1ISO DIS 13350.

(8) ‘Fan static pressure’ pmeans the fan total
pressure ( minus the fan dynamic pressure correctg
by the Mach factor.

(13) 'Fan static pressure, in Pa, is the omnidirectional force per un
rdsurface area exerted at the fan outlet and isailpiassessed by
measuring the stagnation pressure in a (cylingriuale of appropriate
geometry and dimensions, in duct wall or appropriaeasurement
instrument perpendicular to the direction of the fiaw.

t
(8) 'Fan static pressure' (pfs), in Pa, is the dingitional force per unit

surface area excerted at the fan outlet and isdjlpiassessed by
measuring the stagnation pressure in a (cilindrizalle of appropriate
geometry and dimensions, in duct wall or appropriaeasurement
instrument perpendicular to the direction of the fiaw.

(10) ‘Dynamic pressure’ means the pressure cakedla
from the mass flow rate, the average gas densttyeat
outlet and the fan outlet area.

t (14) 'Fan dynamic pressurgy, in Pa, is the pressure derived from th
kinetic energy of the fan, also known as 'velopitgssure’, and is
typically assessed from the difference between &otd static pressure
or, for jet fans, by measuring the reactive thfaste T, in Newton(N),
exerted on the fan by the gas flow and dividingh®yfan outlet surface
areaA,, in m2,

D

(10) 'Fan dynamic pressure' (pfd), in Pa, is tresgure derived from the
kinetic energy of the fan, also known as 'velopitgssure', and is typically
assessed from the difference between total anid ptassure or, for jet
fans, by measuring the reactive thrust force Tni,iexcerted on the fan
by the gas flow and dividing by the fan outlet agdg area A2, in fn

(11) ‘Mach factor’ means a correction factor applie
dynamic pressure at a point, defined as the stagn
pressure minus the pressure with respect to ales
zero pressure which is exerted at a point at edative
to the gas around it and divided by the dynal
pressure.

plut

S

C

Given that in Art. 2 fans with air velocity >51,9srare excluded (Mach
factor<0,15) the correction with Mach factor caaceording to ISO 5801--
be ignored.

(12) ‘Total efficiency’ means the energy efficignaf
a fan, based upon measurement of the ‘fan total

pressure’ (p).

already included in (6)
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(13) ‘Fan total pressure’ {pmeans the difference
between the stagnation pressure at the fan ouitetree
stagnation pressure at the fan inlet.

(15) 'Fan total pressurgk), in Pa, is the directional force per unit
surface area exerted at the fan outlet and isdjlpiassessed by
measuring the stagnation pressure in a (cylingrtuale of appropriate
geometry dimensions facing the direction of thefgas or, for jet fans,
by measuring the reactive thrust force exertecherfan by the gas flo
per unit fan outlet surface area.

(9) ‘Stagnation pressure’ means the pressure me
at a point in a flowing gas if it were brought st via
an isentropic process.

5(16) ‘Stagnation pressure’ means the pressureureghst a point in §
flowing gas if it were brought to rest via an igepic process.

1 Follows 1ISO 5801 and is used in the pressure difits above. It simply

means that the pressure is measured at the clodeaf a test tube/hole
through a pressure transducer. It is probably ssedequently in ISO 5801
to make the distinction with other methods/instrateevhere e.g. a test
impeller is held in the airstream to determineahevelocity (which is less
reliable and thus deemed inadmissible). It is csinfy that ISO 5801 uses
'stagnation pressure' also as a synonym for jpogsisure’.

(14) ‘Efficiency grade’ is a parameter in the cédtion
of the target energy efficiency of a fan of specifi
electric input power at its optimum energy effiagn
point (expressed as parameter ‘N’ in the caloomatif
the fan energy efficiency).

(17) ‘Efficiency grade’ is a parameter in the cédtion of the target
energy efficiency of a fan of specific electric inpower at its bep
(expressed as paramethi ‘in the calculation of the fan energy
efficiency).

(15) The ‘target energy efficiency’ ngge) IS the
minimum energy efficiency a fan must achieve ineor|
to meet the requirements and is based on its ialc
input power at its point of optimum energy effiaign
wherentarget is the output value from the appropri
equation in Section 3 of Annex Il, using the apgile
integer N of the efficiency grade (Annex I, Secti®n
Tables 1 and 2) and the electrical power input Pefd
the fan expressed in kW at its point of optimumrgge
efficiency in the applicable energy efficiency faria

(18) The ‘minimum fan efficiency’ i(,in) is the fan efficiency to b
dachieved in order to meet the requirements, caledlas the outcome ¢
rthe appropriate equation in Annex |, Section 2, |@ab, using the

applicable integeN of the efficiency grade and the electrical pov
at@aput P, of the fan expressed in kW at its bep.

> ‘target' is not used in any other regulation; 'minm' is more common. ‘fan
fefficiency' is already defined and can be used.régeis editorial.

ver

(16) ‘Variable speed drive (VSD)' means an eledto
power converter integrated — or functioning as (

system — with the motor and the fan, that contirslypul

adapts the electrical power supplied to the eleg
motor in order to control the mechanical power atf
of the motor according to the torque-sps
characteristic of the load being driven by the mo
excluding variable voltage controllers where orthg
supply voltage for the motor is varied.

n

tri

p
ed

(o]

Moved to Art. 2

(17) ‘Overall efficiency’ is either ‘static effiency’ or
‘total efficiency’, whichever is applicable.

Not used anymore (was previously used in the inéion requirements)
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(19) 'test fan' is the fan, as defined in Articlexdereby for the purpose
of compliance testing the manufacturer

-- must add motor or bearing struts and, excepjetdians, an orifice
panel or orifice ring, to which said struts areeltted for the benefit of
testing,

-- may remove the parts and geometry sectionsireaase the envelops
extends beyond the defined inlet and outlet sestithrat are not
included in the defined stator,

-- may conduct the tests with the geometrical egjeivt of the stator
inner surface,

-- may conduct the tests with a scale model ancutzte the results for
the real-size product if the latter has an impaliameter above 1 m for
jet fans or 0,5 m for other fans,

-- may conduct the tests at customer's or manufatdisite if the latter
has an impeller diameter above 1 m for jet fan®,5m for other fans,

provided that reliable, accurate and reproducis-tand calculation
methods are used and modifications, test conditamaiscalculations are|
meticulously reported as prescribed in Annex Itieac3.

ISO 5801 prescribes struts and an orifice panglfian the testing of e.g.
plug fans and other fans that do not have a dulsbosing that allow the
fan to be attached to the division between inlet @ntlet test chambers. If
the motor and drive efficiency are known this metdrag ISO 5801 sets thg
conditions for testing ‘impeller efficiency’ and siaally would allow, in an
2 appropriate standard (and not in the regulationstthis parameter to
determine fan efficiency.

For jet fans the fan supports (hanging or standang)described in ISO DIS
13350, but there is no confined test chamber farstitesting.

As regards the other points: The motor regulatiaiuglesmotors
completely integrated into a product (for exampdaig pump, fan or
compressor) of which the energy performance cabadésted
independently from the produttit for fans this could create a loophole,
i.e. is subjective, and it is thus proposed heralaw specific measures to
avoid this loophole (also following the current CEVG draft).

For scaled testing the EC could provide a mandatiee ESOs to convert
VDI 2204, which permits testing of scaled modedsa tharmonised
standard. In situ testing, e.g. according to EN 8802:2008 (+prAl), is
presented as an option but it is doubtful whethisris practical (? to be
discussed). The limit values allowing scaled anditmtesting of 1 m for
jet fans (that do not require a test chamber) abarOfor other fans are
provisional (to be discussed).

(20) 'test gas' is the working fluid for the purpad compliance testing,
and independent of the actual gas used in thadatean air at standarg

Following ISO 5801

inlet conditions of 20C and 10325 Pa.
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Commission Regulation 327/2011 Proposed change (Explanation see text)
2. Fan energy efficiency requirement

2. Fan energy efficiency requirements
The minimum energy efficiency requirements for fans set out in Tables 1 below, whereby the mininefficiency

The minimum energy efficiency requirements for fans set out in Tables 1 and 2. requirement per 1.1.2018 is calculated WitfN2018 and the minimum efficiency requirement pdr2020 is calculated
with N=2020
Table 1 Table 1
First tier minimum energy efficiency requirements for fans ...(red text) Minimum energy efficiency requirements per fan tyg (with P=P.and N is efficiency grade)
Fan types Measure- |Efficiency|Power range P ifTarget energy efficiency Efficiency grade (N)
ment category kW
category (static or
(A-D) total)
Axial fans
from1 | from1 Efficiency
January| January Category N2018 N2020 Homin Hmin Homin
2013 2015 (measurement at P<1 kW at 1kW<P<200 kW at P>200 kw
category)
Axial fan A C static 0,125 P< 10 ntarget= 2,74 In(P) — 6,33+ N 36 40 static (A, C) 44% 48%
10 < P<500 [ntarget= 0,78" In(P) — 1,88 + N ‘dynamic’ (A) | 53% | 57% (3-8|%+0-5N—N2018)) 3.8%: IN(P) ~7.4%N 3.8%- In(200)
- In(P) = 7.4%N -7.4%N
B, D total 0,125 P< 10 ntarget= 2,74 In(P) —6,33+N 50 58 total (B, D) 62% 66%
10 < P<500 mtarget= 0,78 In(P) — 1,88 + N Mixed flow fans
Centrifugal A, C static 0,125 P< 10 ptarget= 2,74* In(P) — 6,33+ N 37 44 Efficiency
forward curved category N2018 | N2020 Hmin Nmin Nmin Hmin
fan and centrifug (measurement at P<1 kW at 1kW<P<10 kW |at 10kW<P<200 kW|  at P>200 kW
radial bladed fan category)
10 < P<500 target= 0,78 In(P) — 1,88 + N static (A, C) 54% 58% (5%+0.5(N-N2018)) 0 o 3.4% In(P) 3.4%- In(200)
B,D  |[total |0,125 P< 10arger= 2,74 In(P) —6,33+N 42 | 49 total (B,D) 64% | 68%|  -In(P) - 8.7%N 5% In(P) ~8.7%N 5.1964N ~5.1064N
10 < P<500 pmtarget= 0,78 In(P) — 1,88 + N Centrifugal fans
Centrifugal A, C static 0,125 P< 10 ptarget= 4,56 In(P) — 10,5+ N 58 62 Efficiency
backward curved category N2018 | N2020 Hmin Mmin Hmin Hmin
fan without (measurement at P<1 kW at 1kW<P<10 kW |at 10kW<P<200 kw| at P>200 kW
housing category)
10 < P<500 Mtarget=1,1' In(P)—2,6 + N static (A, C) 64% 68%/| (6.2%+0.5N-N2018)) 6.2%: | . 3%:- In(P) 3%- In(200)
Centifugal A C |static | 0,125 P< 10 fyarge= 4,56 In(P) —105+N 58 | 61 total (B,D) 67% | 70% - In(P) —10%N 2% In(P) ~10%N| 5 00N ~2.8%N
?ackwafg curved 10 < P<500 fyarget= 1,1~ In(P)— 2,6 + N Cross flow fans
an with housing 55 total  |0,125 P< 10 yarget= 4,56 N(P) —105+N 61 64 Efficiency
category
(measurement N2018 | N2020 Tin
category)
10 < P<500 ptarget=1,1" In(P)—2,6 +N total (B,D) 21% 21% N
Mixed flow fan |A, C static 0,125 P< 10 ptarget= 4,56- In(P) — 10,5+ N 47 50
10 < P<500 ptarget=1,1" In(P)—2,6 +N
B, D total 0,125 P< 10 target= 4,56 In(P) —105+N 58 62
10 < P<500 [qtarget=1,1- In(P)— 2,6 + N
Cross flow fan B, D total 0,125 P< 10mtarget= 1,14 In(P) - 2,6 + N| 13 21
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Commission Regulation 327/2011

Proposed change

Explanatory notes

3. Product information requirements on fans

3. Product information requirements on fans

on:

1. The information on fans set out in points 2(12(14) shall be visibly display¢l. The information on fans set out in points 2(12¢14) shall be

visibly displayed on:

(a) the technical documentation of fans;

(a) the technical documentation of fans;

(b) free access websites of manufacturers of fans.

(b) free access websites of manufacturers of fans.

To be reformulated?(following latest amendment on
digital publication)

2. The following information shall be displayed:

The following information shall be displayed:

(1) overall efficiency 1), rounded to 1 decimal place;

@plicable farefficiency ), rounded to the closest value in 3
decimal places, with specification of the typeanf {axial, jet, mixed
flow, centrifugal or cross flow)

)As in many regulations, the use of '%' is leadmgitich
confusion. A % is not an accounting unit, but jaist
different notation for ‘x 0.01' or ‘x 18. Therefore, we
strongly suggest to stop treating ‘%' as if it wame
accounting unit and simply state the real numbdrthan
--as appropriate-- one can use that number or use %

Note that'applicable fan efficiency’ replaces ‘overall
efficiency’ so the definition of the latter is noniger
needed. 'Applicable’ means the fan efficiency tisaised
for compliance.

(2) measurement category used to determine thgpéiciency (A-D);

(2) measurement category used to determine thgeéiciency (A-
D);

(3) efficiency category (static or total);

(3) efficiency category (staticlynamicor total);

(4) efficiency grade at optimum energy efficien@ym;

(4) efficiency gradé\ atbep;
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(5) whether the calculation of fan efficiency assdnuse of a VSD and if so,
hether the VSD is integrated within the fan or#&D must be installed with t
fan;

Discussion document

(5) whether the calculation of fan efficiency assdmise of a VSD ar
if so, whether the VSD is integrated within the arthe VSD must bg
installed with the fan;

[@lo discuss if this is still allowed as an alibidbtain the
W SD-bonus inC, i.e. should not the VSD be either (a)
supplied as a part of the component package frenfetm
supplier, or (b) when VSD is added later in thalfin
product?

(6) year of manufacture;

(6) year of manufacture;

Relevant for the ‘spare parts’ problem.

(7) manufacturer’s name or trade mark, commereigistration number and plg
of manufacturer;

(7) manufacturer’s name or trade mark, commeregistration
number and place of manufacturer;

(8) product’s model number;

(8) product’s model number;

(9) the rated motor power input(s) (kW), flow raeénd pressure(s) at optimur
energy efficiency;

(9) theelectricmotor power inpuP, (in kW), flow rateq, (in m3h
nmounded to the closest integer value when <1 refs,in m3/s rounde
to the closest value in 2 decimal placasylapplicablepressure
differenceAp (in Pa,rounded to the closest integer valagbep;

cated' is confusing (see motor regulaion) and means
something different from 'electric input at bep’

(10) rotations per minute at the optimum energiciefficy point;

(10¥an speed imotations per minutépm, rounded to the closest
integer valueptbep;

this just helps the surveillance authority to kntwow to
test for compliance.

(11) the ‘specific ratio’;

(11) the ‘specific ratio’rounded to the closest value in 2 decimal
places

Is largely redundant ikp is given, but is needed becay
of definition. Should we add ‘at bep’?

(12) information relevant for facilitating disasdelyn recycling or disposal at en
of-life;

d-2) information relevant for facilitating disasd&lyn recycling or
disposal at end-of-life;

To discussThe recovery of permanent magnets from
motors, especially for larger fans (>xx kW), miget
relevant for disassembly/recycling?

(13) information relevant to minimise impact on #revironment and ensure
optimal life expectancy as regards installatiore, asd maintenance of the fan;

(13) information relevant to minimise impact on trevironment and
ensure optimal life expectancy as regards instafiatise and
maintenance of the fan;

To discussTo the study team ‘proper fan selection’
seems to be the most relevant environmental impact,
especially regarding efficiency in non-bep workjgjnts
(ISO 5801 requires also test results for 2 adjapeintsto
bep; other points to be calculated to give appraxém
efficiency curves?).

(14) description of additional items used when aeieing the fan energy

not supplied with the fan.

efficiency, such as ducts, that are not describedé measurement category anehergy efficiency, such as ducts, that are notritestin the

(14) description of additional items used when aeieing the fan

measurement category and not supplied with the fan.

To discussWhat is intended is probably a reference t
the applied test standard + test configuration fiarthe
public domain) and a full test report in accordawité
the test standard used, accessible (at least)ricetma
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surveillance authorities.

3. The information in the technical documentatibalsbe provided in the order

3. The information in the technical documentatibalkbe provided in

presented in points 2(1) to 2(14).The exact wordisgd in the list does not nesihe order as presented in points 2(1) to 2(14)eXaet wording used |

to be repeated. It may be displayed using grajdugels or symbols rather than
text.

the list does not need to be repeated. It may $i@ajied using graphg
figures or symbols rather than text.

4. The information referred to in points 2(1), 2(2(3), 2(4) and 2(5) shall be
durably marked on or near the rating plate of #re fvhere for point 2(5) one o
the following forms of words must be used to intkcahat is applicable:

4. The information referred to in points 2(1), 2(2(3), 2(4) and 2(5)

shall be durably marked on or near the rating p&tbe fanwhere for

point 2(5) one of the following forms of words mib&t used to indica
hat is applicable:

game guestion as above..Is this still allowed?

— ‘A variable speed drive must be installed witls han’,

— ‘A variable speed drive must be installed witfs ttan’,

— ‘A variable speed drive is integrated within faa’.

— ‘A variable speed drive is integrated within faa’.

5. Manufacturers shall provide information in tharmaal of instruction on speci
precautions to be taken when fans are assembkgd|l@d or maintained. If
provision 2(5) of the product information requirertgeindicates that a VSD mu

be installed with the fan, manufacturers shall te\details on the characteristics

of the VSD to ensure optimal use after assembly.

5. Manufacturers shall provide information in tharmaal of instructio
on specific precautions to be taken when fans sserabled, installed
or maintained.flprovision 2(5) of the product information
?equirements indicates that a VSD must be installi¢hl the fan,
manufacturers shall provide details on the charisties of the VSD td
lensure optimal use after assembly.

O

Bee above

4, Measurement method

For the purposes of compliance and verificatf compliance with the
requirements of this Regulation, measurementaludilations must be made
using a reliable, accurate and reproducible methwbibh takes into account the

For the purposes of compliance and verificatf compliance
with the requirements of this Regulation, measents and
calculations must be made using a reliable, acewnad reproducible

generally recognised state-of-the-art measuremettiads, and whose results @areethod, which takes into account the generallygeised state-of-the

deemed to be of low uncertainty, including methsetsout in documents the
reference numbers of which have been publisheth&irpurpose in th&fficial
Journal of the European Uni.

art measurement methods, and whose results areedegerbe of low
uncertainty, including methods set out in documémsreference
numbers of which have been published for that pgepo theOfficial
Journal of the European Uni.

No change, but it was moved from Annex 2
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Commission Regulation 327/2011

Proposed change

Explanatory notes

ANNEX Il
MEASUREMENTS AND CALCULATIONS

1. Definitions for the purposes of Annex Il

ANNEX II
MEASUREMENTS AND CALC ULATIONS

1. Definitions for the purposes of Annex Il

(1) ‘Inlet stagnation volume flow rate’ (q) is the
volume of gas that passes through the fan per
unit of time (in m3/s) and is calculated on the
basis of the mass of gas moved by the fan (in
kg/s) divided by the density of this gas at the f
inlet (in kg/m3).

AN

No longer necessary, moved to Annex 1

(2) ‘Compressibility factor’ is a dimensionless
number that describes the amount of
compressibility that the gas stream experience
during the test and is calculated as the ratibvef
mechanical work done by the fan on the gas ta
the work that would be done on an
incompressible fluid with the same mass flow,
inlet density and pressure ratio, taking into
account the fan pressure as ‘total pressurg) (
or ‘static pressure’ (k).

—

According to us (check!), the compressibility faobdé air, even polluted
exhaust gases, in the designated pressure andremmeerange is 1.00
(rounded from 0.9999). As far as we know therenargases typically
displaced by fans in the same pT area that haeenpressibility factor that
deviates from 1.00 (rounded to 2 digits). Hencés firoposed (as in
Ventilation Unit regulation) to eliminate the facddn the definitions and in
the calculation method.

(3) kys means compressibility coefficient for the
calculation of fan static gas power.

(4) k, means compressibility coefficient for the
calculation of fan total gas power.

(5) ‘Final assembly’ means a finished or
assembled on-site assembly of a fan that cont
all the elements to convert electric energy into
fan gas power without the need to add more p
or components.

aiNs

arts

If there is no distinction with ' non final assewibthis is not needed, i.e.
already in the definition of ' fan' (Art. 2)

(6) ‘Not final assembly’ means an assembly o
fan parts, consisting of at least the impeller,
which needs one or more externally supplied
components in order to be able to convert
electric energy into fan gas power.

Not needed. 1st SHM majority wanted it eliminatidghole), which is in
line with wish for simplification. For large fanwhere some manufacturers
wanted to retain ' impeller efficiency' to provergaiance, another solution
should be found, e.g. provide a mandate to corwigrt2204, which permits
testing of scaled models, to a harmonised standdtetnatively, EN ISO
5802 (in situ) could help?
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(7) ‘Direct drive’ means a driving arrangemenl
for a fan where the impeller is fixed to the mot

shaft, either directly or with a co-axial coupling
and where the impeller speed is identical to the
motor’s rotational speed.

=

D

Moved to Art. 2

(8) ‘Transmission’ means a driving arrangement
for a fan which is not ‘direct drive’ as defined
above. Such driving arrangements may includ
transmissions using a belt-drive, gearbox or
slipping coupling.

Y72

Moved to Art. 2

(9) ‘Low-efficiency drive’ means a transmissio
using a belt whose width is less than three times
the height of the belt or using some other form| of
transmission apart from a ‘high-efficiency drive'.

Not needed anymore (was only for not final assejnbly

(10) ‘High-efficiency drive’ means a
transmission using a belt whose width is at least
three times the height of the belt, a toothed belt
or using toothed gears.

Not needed anymore (was only for not final assejnbly

2. Measurement methot

For the purposes of compliance and For the purposes of compliance and verifocatf
verification of compliance with the compliance with the requirements of this Ragah,
requirements of this Regulation, measurementsmeasurements and calculations must be made using a
and calculations must be made using a reliable,reliable, accurate and reproducible method, whagled
accurate and reproducible method, which takes into account the generally recognised state-ofattie-

into account the generally recognised state-of{ measurement methods, and whose results are deerheg
the-art measurement methods, and whose resulb$ low uncertainty, including methods set out in

are deemed to be of low uncertainty, including| documents the reference numbers of which have been
methods set out in documents the reference | published for that purpose in tl¥éficial Journal of the
numbers of which have been published for that European Union

purpose in th®fficial Journal of the European

Union.

Moved (would be the only remaining trace of Anngx 2

—
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Commission Regulation 327/2011

Proposed change

Explanatory notes

ANNEX Il
MEASUREMENTS AND CALCULATIONS

1. Definitions for the purposes of Annex Il

ANNEX Il
MEASUREMENTS AND CALC ULATIONS

1. Definitions for the purposes of Annex Il

(2) ‘Inlet stagnation volume flow rate’ (q) is tkelume of gas that passes
through the fan per unit of time (in m3/s) andatcalated on the basis of the
mass of gas moved by the fan (in kg/s) dividedheydensity of this gas at the|
fan inlet (in kg/m3).

No longer necessary, moved to Annex 1

(2) ‘Compressibility factor’ is a dimensionlessmiver that describes the
amount of compressibility that the gas stream egpees during the test and i
calculated as the ratio of the mechanical work donthe fan on the gas to thg
work that would be done on an incompressible fluitth the same mass flow,
inlet density and pressure ratio, taking into actdhe fan pressure as ‘total
pressure’ (kp) or ‘static pressure’ (kps).

[

According to us (check!), the compressibility faobd air,
even polluted exhaust gases, in the designatedyreeand
temperature range is 1.00 (rounded from 0.9999faAas we
know there are no gases typically displaced by fiarise
same pT area that have a compressibility factdrdbeates
from 1.00 (rounded to 2 digits). Hence: It is preg@od (as in
Ventilation Unit regulation) to eliminate the fatddn the
definitions and in the calculation method.

(3) kos means compressibility coefficient for the caltiola of fan static gas
power.

(4) k, means compressibility coefficient for the caltiala of fan total gas
power.

(5) ‘Final assembly’ means a finished or assethblesite assembly of a fan
that contains all the elements to convert eleetniergy into fan gas power
without the need to add more parts or components.

If there is no distinction with ' non final assewibthis is not
needed, i.e. already in the definition of ' fan't(&R)

(6) ‘Not final assembly’ means an assembly ofgiarts, consisting of at least
the impeller, which needs one or more externalppsied components in
order to be able to convert electric energy ifdn gas power.

Not needed. 1st SHM majority wanted it eliminated
(loophole), which is in line with wish for simpldation. For
large fans, where some manufacturers wanted tmreta
impeller efficiency' to prove compliance, anotheiuson
should be found, e.g. provide a mandate to corwieit2204,
which permits testing of scaled models, to a haisszh
standard. Alternatively, EN 1ISO 5802 (in situ) abbkelp?

(7) ‘Direct drive’ means a driving arrangement &ofan where the impeller is
fixed to the motor shaft, either directly or watco-axial coupling, and where
the impeller speed is identical to the motor’s tiotzal speed.

Moved to Art. 2
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(8) ‘Transmission’ means a driving arrangementféein which is not ‘direct
drive’ as defined above. Such driving arrangemargg include transmissions
using a belt-drive, gearbox or slipping coupling.

Discussion document

Moved to Art. 2

(9) ‘Low-efficiency drive’ means a transmissionnggia belt whose width is
less than three times the height of the belt argisome other form of
transmission apart from a ‘high-efficiency drive’.

Not needed anymore (was only for not final assejnbly

(10) ‘High-efficiency drive’ means a transmissiasing a belt whose width is
at least three times the height of the belt, ahedbelt or using toothed gears

Not needed anymore (was only for not final assejnbly

2. Measurement methoc

For the purposes of compliance and verificatf compliance with the
requirements of this Regulation, measurementsalutilations must be mad
using a reliable, accurate and reproducible metivbith takes into account th
generally recognised state-of-the-art measuremettiads, and whose results
are deemed to be of low uncertainty, including redthset out in documents
the reference numbers of which have been publifirettiat purpose in the
Official Journal of the European Union

For the purposes of compliance and verificatf
ecompliance with the requirements of this Ratah,
emeasurements and calculations must be made using a

reliable, accurate and reproducible method, whageg into

account the generally recognised state-of-the-art
measurement methods, and whose results are deerhedf
low uncertainty, including methods set out in doeuts the
reference numbers of which have been publisheth&ir
purpose in th®fficial Journal of the European Union

Moved (would be the only remaining trace of Anngx 2

3. Calculation method

The methodology for calculating the energy efficignf a specific fan is base
on the ratio of gas power to electrical input poteethe motor, where fan gas
power is the product of gas volume flow rate arespure difference across th
fan. The pressure is either the static pressutieeototal pressure, which is the
sum of static and dynamic pressure depending uppmeasurement and
efficiency category.

3.1. Where the fan is supplied as a ‘final assembigasure the gas power an
the electric input power of the fan at its optimanergy efficiency point:

(a) where the fan does not include a variabéedprive, calculate the
overall efficiency using the following equation:

ne = Pu(s) / Pe

where:
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ne is the overall efficiency;

Pu(s) is the fan gas power, determined accordimpitat 3.3, of the fan when i
is operating at its optimal energy efficiency point

Pe is the power measured at the mains input teteniadhe motor of the fan
when the fan is operating at its optimal energicifificy point;

(b) where the fan includes a variable speed doakeulate the overall
efficiency using the following equation:

ne = (Pu(s) / Ped) Cc

where:

ne is the overall efficiency;

Pu(s) is the fan gas power, determined accordimpitat 3.3, of the fan when i
is operating at its optimal energy efficiency point

Ped is the power measured at the mains input tafsiia the variable speed
drive of the fan when the fan is operating at fifroal energy efficiency point;

Cc is a part load compensation factor as follows:
— for a motor with a variable speed drive and P&dkW, then Cc = 1,04,

— for a motor with a variable speed drive and Pé&dk®/, then Cc = — 0,03
In(Ped) + 1,088.

Discussion document

3.2. Where the fan is supplied as ‘not final asdginlthe fan overall efficiency
is calculated at the impeller’'s optimum energycéghcy point, using the
following equation:

ne=nr-mqm- - nT- Cm- Cc

where:

ne is the overall efficiency;

nr is the fan impeller efficiency according to Pu(Pa
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where:

Pu(s) is fan gas power determined at the poinptifr@al energy efficiency for
the impeller and according to point 3.3 below;

Pa is the fan shaft power at the point of optinmargy efficiency of the
impeller;

nm is the nominal rated motor efficiency in accormawith Regulation (EC)
No 640/2009 whenever applicable. If the motardscovered by Regulation
(EC) No 640/2009 or in case no motor is supplie@faultnm is calculated
for the motor using the following values:

— if the recommended electric input power ‘Pe>i8,75 kW,

nm =0,000278%(x3) — 0,019247*(x2) + 0,104395*0;809761, where x =
Lg (Pe),

and Pe is as defined in 3.1(a),
— if the recommended motor input power ‘Pe’ is, kW,
nm = 0,1462*n(Pe) + 0,8381,

and Pe is as defined in 3.1(a), where the eleictpiat power Pe recommended
by the manufacturer of the fan should be enouglthferfan to reach its
optimum energy efficiency point, taking into accolosses from transmission
systems if applicable.

nT is the efficiency of the driving arrangement ¥amuich the following default
values must be used:

— for direct drivenT = 1,0;

— if the transmission is a low-efficiency drive defined in 1(9) and

— Pa>5 kW, nT =0,96, or

— 1kW < Pa<5kwyT=0,0175 * Pa+0,8725, or

— Pa< 1 kwW,nT =0,89,

— if the transmission is a high-efficiency drivedefined in 1(10) and

— Pa>5 kW,nT = 0,98,

—or1kwW<Pa<5kWyT=0,01* Pa+ 0,93, or

— Pa< 1 kW,nT =0,94.

Cm is the compensation factor to account for magchf components = 0,9;

Cc is the part load compensation factor:

Discussion document
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— for a motor without a variable speed drive Cc&; 1
— for a motor with a variable speed drive and P&dkW, then Cc = 1,04,

— for a motor with a variable speed drive and Péesal kW, then Cc = — 0,03
In(Ped) + 1,088.

=3

3.3. The fan gas power, Pu(s) (kW), is calculatmbaling to the measuremer
category test method chosen by the fan supplier:

(a) where the fan has been measured accordingasurement category A, fan
static gas power Pus is used from the equationrRuspsf - kps;

(b) where the fan has been measured accordingdsurament category B, fd
gas power Pu is used from the equation Pu £ kp;

>

(c) where the fan has been measured accordingasumement category C, fan
static gas power Pus is used from the equation=Ruspsf - kps;

(d) where the fan has been measured accordingdsureament category D, fa
gas power Pu is used from the equation Pu f]- kp.

-

4. Methodology for calculating the target energy effiency

The target energy efficiency is the energy efficiea fan from a given fan typ
must achieve in order to comply with the requireteeset out in this
Regulation (expressed in full percentage pointbg frget energy efficiency i
calculated by efficiency formulas that include #iectrical input power Pe(d
and the minimum efficiency grade as defined in AnheThe complete powe
range is covered by two formulas: one for fans veithelectric input powe
from 0,125 kW up to and including 10 kW and theeotfor fans above 10 kW
up to and including 500 kW.

[¢)

~ 0

There are three series of fan types for which gnefficiency formulas are
developed to reflect the different characterssti€various fan types:

4.1. The target energy efficiency for axial farentrifugal forward curved fans
and centrifugal radial bladed fans (axial fan wi)his calculated using the
following equations:

Discussion document

Power range P from 0,125 kW to 10 kW

ntarget = 2,74 In(P) - 6,33 + N
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where the input power P is the electrical input poRe(d) and N is the integ
of the energy efficiency grade required.

4.2. The target energy efficiency for centrifugatkward curved fans without
housing, centrifugal backward curved fans with ogisnd mixed flow fans is
calculated using the following equations:

eI
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Power range P from 0,125 kW to 10 kW

ntarget = 4,56 In(P)—10,5+N

where the input power P is the electrical input po®e(d) and N is the intege
of the energy efficiency grade required.

4.3. The target energy efficiency for cross flowsas calculated using the
following equations:

Power range P from 0,125 kW to 10 kW

ntarget =1,14 In(P)-2,6 + N

where the input power P is the electrical input eoRe(d) and N is the integ
of the energy efficiency grade required.

5. Applying the target energy efficienc

The fan overall efficiencye calculated according to the appropriate metho
Section 3 of Annex Il must be equal to or gredtan the target valugarget
set by the efficiency grade to meet the minimenmergy efficiency
requirements.

din
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Commission Regulation 327/2011

Proposed change

VERIFICATION PROCEDURE FOR MARKET SURVEILLANCE
PURPOSES

VERIFICATION PROCEDURE FOR MARKET SURVEILLANCE PUR POSES

When performing the market surveillance checksrredeto in Article 3(2) of
Directive 2009/125/EC, the authorities of the MemBtates shall apply the followin
verification procedure for the requirements setiotnnex |.

When performing the market surveillance checksrrefkto in Article 3(2) of Directive
p2009/125/EC, the authorities of the Member Stated apply the following verification procedure
for the requirements set out in Annex |.

1. The authorities of the Member State shall testsingle unit.

1. The authorities of the Membeaté&shall test one single unit.

2. The model shall be considered to comply withgierisions set out in this
Regulation if the overall efficiency of the fane is at least target energy
efficiency*0,9 calculated using the formulas in Axrl (Section 3) and the
applicable efficiency grades from Annex I.

2. The model shall be considered to comply withgterisions set out in this Regulation if the
overall efficiency of the famg) is at least target energy efficien0y83 [see note¢alculated using
the formulas in Annex Il (Section 3) and the apgtile efficiency grades from Annex I.

3. If the result referred to in point 2 is not asred:

3. If the result referred to in point 2 ig achieved:

— for models that are produced in lower quantities five per year, the model shg
be considered not to comply with this Regulation,

Il— for models that are produced in lower quantities five per year, the model shall be consider
not to comply with this Regulation,

ed

— for models that are produced in quantitiesvaf 6r more per year, the market
surveillance authority shall randomly test threditonal units.

— for models that are produced in quantities\a br more per year, the market surveillance
authority shall randomly test three additional sinit

4. The model shall be considered to comply withgtavisions set out in this
Regulation if the average of the overall efficiengye) of the three units referred to

4. The model shall be considered to comply withgtavisions set out in this Regulation if the
naverage of the overall efficiencyg) of the three units referred to in point 3 igeatst target energy

point 3 is at least target energy efficiency*0,thgshe formulas in Annex Il (Section efficiency*0,9 using the formulas in Annex Il (Siect 3) and the applicable efficiency grades fron

3) and the applicable efficiency grades from Anhex

Annex I.

5. If the results referred to in point 4 are ndtiaged, the model shall be considere
not to comply with this Regulation.

T

5. If the results referred to in point 4 are ndtiaeed, the model shall be considered not to compl
with this Regulation.

Note: 0,9 is generous compared to e.g. ventilatiwts which use 0,93. Furthermore, the
Commission is planning generic measures on vetifindolerances. Subject is to be discussed.
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Commission Regulation 327/2011 Proposed change
ANNEX IV ANNEX IV
INDICATIVE BENCHMARKS REFERRED TO IN ARTICLE 6 IN DICATIVE BENCHMARKS REFERRED TO IN ARTICLE 6
At the time of adoption of this Regulation, the tegailable technology on At the time of adoption of this Regulation, the tegailable technology
the market for fans is as indicated in Table 1.sEhgenchmarks may not on the market for fans is as indicated in Tabl€Hese benchmarks may
always be achievable in all applications or forfilepower range covered not always be achievable in all applications ortf@ full power range
by the Regulation. covered by the Regulation.
Table 1 Table 1
Indicative benchmarks for fans Indicative benchmarks for fans
Fan types MeasurementEfficiency | Efficiency grade Fan types Measurement Efficiency Efficiency
category (A- | category category (A- category grade
D) (static or D) (static or
total) total)
Axial fan A, C static 65 Axial fan A C static 65
B, D total 75 B, D total 75

Centrifugal forward A C static 62 Centrifugal A C static 62
curved fan and centrifuga B, D total 65 forward curved fan B, D total 65
radial bladed fan and centrifugal

radial bladed fan
Centrifugal backward A, C static 70 Centrifugal A C static 70
curved fan without backward curved
housing fan without

housing
Centrifugal backward A C static 72 Centrifugal A C static 72
curved fan with housing B, D total 75 backward curved B, D total 75

fan with housing
Mixed flow fan A C static 61 Mixed flow fan A, C tagic 61

B, D total 65 B, D total 65

Cross flow fan B, D total 32 Cross flow fan* B, D otal 32

Question: Update of values needed (with new forsyuiaw
technologies)?

*= Question: Does anyone know a cross flow fan itk efficiency?
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Current structure 327/2011:

* Regulation main text (5 p.)

* Annex |: Ecodesign requirements (4 p.)

* Annex Il: Measurements and calculations (3 p.)

* Annex IV: Verification procedure for market survyarice purposes (1 p.)
* Annex V: Benchmarks (1 p.)

Total 14 pages

Proposal new structure:

* Regulation main text (4 or 5 p.)

* Annex I: Definitions (1-2 p.)

* Annex Il: Ecodesign efficiency requirements (1 p.)

* Annex lll: Product information requirements (1 p.)

* Annex IV: Verification procedure for market survyaiice purposes (1 p.)
* Annex V: Benchmarks (1 p.)

Total approx. 10 pages
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ANNEX: Formulas

This annex gives details on the considerationghieformulas and ambition levels proposed for
minimum fan efficiency . It also addresses theassusynchronisation not only with motors but with
other fan-related products, also in terms of foamswdnd ambition level.

The comparisons are made, throughout this disauskioument, not necessarily with the current
regulations, but with the most recent (draft) doeats. For motors (version presented at Consultation
Forum 29 Sept. 2014), ventilation units (versione. 2013), compressors (version CF Oct. 2014)
we refer to the most recent drafts. For pumps @adlators we compared to the current regulations.

Synchronisation with motor regulation

As regards the synchronisation with the scope @htbtor regulation. On the low-end, the limit of
120 Woutput in the motor regulation gives —at the indicateditivalues—a motomput of 200-
300W. The fans start at 125W input, so there wbeld gap between 125W and 200-250W motor-
input where the fans (and motors) are regulatedfamahotors are not. Alternatives are:

« refer tooutput (shaft) power 120Wfor the fan motor to determine the scope. To avoid
changing the whole calculation method and --to kbegfan regulation synchronised with the
ventilation unit regulation-- we could still usestmput power for the efficiency formulas, or

» refer to theair power output of the fan --like in the ventilation ungégulation-- and set a
lower limit of the scope at e.§0 W aerodynamic output (e.g. 0.2 m3/s * 250 Pa at 40%
efficiency for 125W el. input). The upper limit dde at approx. 400 kW air power.
Calculation of the minimum efficiency formulas coutill be on the basis of electric input
power (without a lower or upper limit). Methodologlly this is the correct way forward, but
it synchronisation with the motor regulation.

On the high-end, there is the gap between 500 @8d EW, where fans are not regulated and motors
are. These could be very large jet fans for tunbetsalso relatively (for the application) smallemi

size axial fans for cooling towers, air condengepetro)chemical plants, etc. or centrifugal fams
mining. The efficiencies in these applicationsligh, e.g. there is anecdotal evidence of e.gx&i a
fan of 7000 kW with a claimed efficiency over 89%, and it will be hard for the legislator to

improve on that. On the other hand, the energyarse thus the benefit of saving only a few per cent
extra, is also very high..

As regards synchronisation with the ambition leusdl shape of the minimum efficiency curve, this is
included in the graphs hereafter as the ‘Motors02023)’ level (from 4-pole motors). For
information, the ‘motor IE4’ curve, which is compate to the performance of EC motors is also
included.

Development of the new formulas and minimum efficiecy level

In developing the new formulas and minimum efficigtevels, we started from the notion that
according to the stakeholders, confirmed by ousaesh, the requirements in the current regulation
are relatively more stringent for smaller fans aodld be more ambitious for the bigger fans.

Furthermore, we strived for consistency with minimefficiency requirements for motors and
ventilation units, but also coherence with standar@¢ompressors (doing a tougher fluid dynamics
job at 6-14 bar).

Finally, although a representative database onifamst available, we made the comparison with
anecdotal data from some manufacturer’s catalogues

Guiding principles:
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Initial values (around 125W input) are kept at shee level as the 2015-tier, at least for the
2018 tier, but the inclination of the LN curve wased as a variable, at least between 0.125
and 1 kW (proposed as a range with its own formula)

The 10 kW limit between a steeper and flatter cumaes kept for reasons of continuity
(though for ventilation units 30 kW was found magpropriate);

Also for reasons of continuity, we tried to tune trariables in such a way that the efficiency
grade (N) was more or less plausible from the past.

Given that the efficiency grade (N) jumped by 4geatage points from tier 1 (2013) to tier
2(2015) we assumed that, as long as we guaranteedie product differentiation above the
minimum efficiency, it is logical that for the tiper 1.1.2018 (probably the earliest possible
date) the jump would be at least 4 percentage pdietween 2015 and 2018. The same goes
for the jump between 2018 and 2020.

It makes technical sense if the fan minimum efficie(for centrifugal fans) is somewhere in
the middle between the ventilation unit and theanatinimum efficiency curves. It also
makes sense to have more stringent requirementarfer(up to 10 kPa) than for standard air
compressors (6-14 bar=600-1400 kPa) at the samergoput P.

From manufacturer’s catalogues we see that Measurecategory A (free inlet and outlet,
static pressure) is by far the most popular (extaget fans of course), so when trying to fit
the curve to manufacturers catalogue data we assomeasurement categories A&C and
developed the curves for categories B&D as a déves

As regards the categories:

0 Cross flow fans: We cannot find cross flow fand thaen meet the 2015 level, so we
see no reason to increase the requirements for&@41.2020.

o Centrifugal fans: We propose one minimum efficiefayall. This would be a)
following the stipulations of the review clausediee fan categories), b)
methodologically correct (technology-neutral) apdechnically plausible. Radial
blades are good for anti-clogging with high solattfzle content (already excluded in
Art. 1) or when they have to be reversible withawariable pitch (already included in
the 10% bonus for dual purpose fans). Forward clu(#€) fans are a low-cost, low-
efficiency alternative, but offer no unique qual#ithat cannot be reached with a
backwards curved (BC) fan. Making separate, leggysint requirements for FC fans
versus BC fans would not create a level playinigl fasd would seriously hamper
attempts to reach higher energy efficiency in intqatr markets.

o0 Mixed flow fans: Are proposed to be the straighgrage between axial and
centrifugal fans.

0 Axial and jet fans: Jet fans are axial fans optedifor generating thrust and thus, for
those axial fans declared by the manufacturer @ ‘e fan’, allowed a different test-
and measurement method for dynamic pressure. lidwgve the wrong signal if we
would depict them in any other way (i.e. give tise& host of new ‘special’ fan type
definitions).
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Centrifugal fans

The following graphs give the relevant comparisiamghe new centrifugal fan formulas.

80 Centrifugal fan efficiency vs. power (DE fans)
70 *
® .
60 y=8 In(x)-10+68
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Figure 1. Comparison minimum efficiency curves for 2015i¢8Rrg), 2018 and 2020 (both new) for centrifugal
fan (measurement category A) with anecdotal manufaccatalogue data in the lowest power range2@®1
kW). The catalogue data logarithmic trend line.B1§*LN(P) + 54.43. The 2020 fan curve uses alami
multiplier (8) for the LN function. The 2018 fanree uses an intermediate value. The minimum efficyeat
0.125 kW is used as a pivot point.

0.125-1 kW Motors, centrifugal fans (cat.A,C), ventilation units
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Figure 2. Comparison minimum efficiency curves of the Fagutation 2015 (existing), 2018 and 2020 (both
new) for centrifugal fans (Category A) with thenees from the draft Motor regulation (Sept. 20149l araft
Ventilation Unit (VU) regulation for 2018 (Dec. 28)lin the lower power range. Note that the fancédficy
curve 2015 is relatively too flat, whereas the 20afve has technically plausible mid-values betwmeiors
and VU.
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0.125-10 kW Motors, centrifugal fans (cat.A,C), ventilation units
100% -
90% -
80% -
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Figure 3. Comparison minimum efficiency curves of the Fagutation 2015 (existing), 2018 and 2020 (both
new) for centrifugal fans (Category A) with thenees from the draft Motor regulation (Sept. 20149l araft
Ventilation Unit (VU) regulation for 2018 (Dec. 28)Lin the medium power range. Note that the faitieficy
curve 2015 is relatively too flat, whereas the 20afve has technically plausible mid-values betwmeiors
and VU.

0.125-500 kW Motors, centrifugal fans (cat.A,C), ventilation units
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Figure 4. Comparison minimum efficiency curves of the Fagutation 2015 (existing), 2018 and 2020 (both
new) for centrifugal fans (Category A) with thenees from the draft Motor regulation (Sept. 2014l araft
Ventilation Unit (VU) regulation for 2018 (Dec. 28)lin the high power range. Note that the fan &fficy
curves 2018 and 2020 above 200 kW are flat, amtiter regulation (and VUs), at respectively 77% 8mheélo.
The motor regulation for AC motors gives 96% (I8ar 2020) and the VU regulation 63,1% in the @ow
range above 200 kW.
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Table 1. Efficiency values for previous graphsMotor 2020 (IE3) refer to the power input valueghe first
column. All other efficiency values refer to thedliput power values in the third column. The moto
regulation values apply to 4-pole motors and wepalculated to input values. Values in bracketg€)outside
the scope of the motor regulation.

IE3 input Motor IE4 input | Motor Fan Fan Fan VU
power 2020 (IE3) | power IE4 2015 2018 2020 2018
kw Nimin kW Nmin Nmin Nimin Nmin Nmin
(0.12) (0.125) 41.0% 41% 41% 299
0.19 64.8% 0.17 69.8% 42.5% 439 44% 31%
0.26 69.9% 0.24 74.7% 44.0% 459 47% 33%
0.28 71.1% 0.26 75.8% 44.4% 469 47% 34%
0.34 73.5% 0.32 77.9% 45.3% 479 49% 35%
0.48 77.3% 0.46 81.1% 46.9% 499 52% 37%
0.51 78.0% 0.49 81.7% 47.2% 509 52% 38%
0.68 80.8% 0.66 83.9% 48.6% 519 55% 39%
1.00 83.0% 0.88 85.7% 49.9% 539 57% 41%
1.31 84.1% 1.00 86.5% 50.5%) 549 58% 42%
1.76 85.3% 1.72 87.2% 53.0% 579 61% 45%
2.54 86.7% 2.49 88.2% 54.7%) 609 64% 48%
3.42 87.7% 3.35 89.5% 56.0% 619 65% 49%
4.51 88.6% 4.42 90.4% 57.3%) 639 67% 51%
6.14 89.6% 6.04 91.1% 58.7% 659 69% 53%
8.30 90.4% 8.16 91.9% 60.1% 679 71% 55%
12.04 91.4% 11.88 92.6% 61.1%) 699 73% 57%
16.29 92.1% 16.08 93.3% 61.5% 709 74% 59%
19.98 92.6% 19.70 93.9% 61.7%) 709 74% 60%
23.66 93.0% 23.35 94.2% 61.9%) 719 75% 62%
32.05 93.6% 31.75 94.5% 62.2% 729 76% 63%
39.40 93.9% 38.99 94.9% 62.4%) 729 76% 63%
47.77 94.2% 47.27 95.2% 62.6% 739 77% 63%
58.14 94.6% 57.65 95.4% 62.9% 739 77% 63%
78.95 95.0% 78.37 95.7% 63.2%) 749 78% 63%
94.54 95.2% 93.75 96.0% 63.4% 759 79% 63%
115.30 95.4% 114.46 96.1% 63.6%) 759 79% 63%
138.08 95.6% 137.07 96.3% 63.8% 769 80% 63%
167.01 95.8% 165.98 96.4% 64.0%) 779 81% 63%
208.33 96.0% 207.04 96.6% 64.3%) 779 81% 63%
258.00 96.0% 258.53 96.6% 64.3% 779 81% 63%
502.00 96.0% 517.06 96.6% 64.3% 779 81% 63%

Note: The Motor Regulation does not use formulas axable + formulas for calculating
intermediates.

Ventilation Units follow minimum fan efficiency fddVUs (..) is 6,2% * In(P) + 42,0 % if R 30
kW and 63,1 % if P > 30 kW per 1.1.2018 (for 2046 term is 7% points lower).

Fans follow formulas in the discussion document.
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Table 2. Comparison centrifugal fan and standard aifixed speed rotary compressors 2020

Vq (I/s) at Fixed speed rotary Fan Variable speed rotary Fan
p,=10 bar Pin (kW) compressor min. eff. 2020 2020 Pin (kW) | compressor min. eff. 2020| 2020
5 7.2 A47% 68.0% 10.7 32% 72%
10 12.5 54% 73% 16.0 42% 74%
15 17.5 58% 74% 21.2 48% 74%
20 224 60% 75% 26.3 52% 75%
30 31.9 64% 76% 36.1 56% 769
50 50.3 67% 77% 55.0 62% 77%
100 94.8 71% 79% 100.6 67% 799
200 181.3 75% 81% 189.0 72% 819
500 436.0 78% 81% 450.9 75% 819

Fixed speed rotary compressors minimum efficiency=

-0.00928*LN(V1)"2+0.13911*LN(\;)+0.2711+(100-(-0.928*LN (Y 2+13.911*LN(\4)+27.11))*d/10000

Where v=flow rate in I/s (from 5 I/s to 1280 I/and d=proportional loss factor (-5 per 1.1.2018e0
1.1. 2020). Pressure range 6-14 bar (600-1400 kth).compressor isentropic efficiency (including
compressibility factor, etc.):

Nisen= (035 * Vl* p20'2857) / Preal

Nisen = ISENtropic efficiency of the standard air congg@ (-), multiplied by 100 gives percentages
(%); V1 = inlet volume flow rate (I/s), at full load; p outlet pressure (bar[a]), at full load.>=
basic package compressor electric input power (latfyll load.

Variable speed rotary compressors minimum effigienc

-0.01549*LN(V4)"2+0.21573*LN(\,)+0.00905+(100-(-1.549*LN(}J*2+21.573*LN(V;)+0.905))*d/10000

For variable speed rotary compressors the isewmtifficiency is the weighted average of efficiescé 100, 70
and 40% of nominal flow rate V1 (always ath00%), weighted at respectively 25, 50 and 25%.
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Figure 5. Centrifugal fans versus standard air compressarsmum efficiency per 1.1.2020
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Table 3. Range hoods minimum fluid dynamics efficiecy FDE; o4 VErsus misc. fan efficiencies

Range

hood Centrifugal | Mixed Axial static | Centrifugal

FDE min. | BC fan eff. | flow fan fan eff. static fan

Pin (kW) | 2020 2015 eff. 2015 2015 eff. 2020

0.125 8% 41% 309 28% 41%
0.172 8% 42% 319 29% 44%
0.241 8% 44% 339 30% A47%
0.264 8% 44% 339 30% A47%
0.321 8% 45% 349 31% 49%
0.456 8% 47% 369 32% 52%
0.490 8% 47% 369 32% 52%
0.656 8% 49% 389 33% 55%
0.875 8% 50% 399 33% 57%
1.000 8% 51% 409 34% 58%

Range hoods have a minimum fluid dynamics effiglefIDE .4 (at bep: air power out/electric power
in) of 8% in 2020 (5% in 2018, 3% in 2015). There is a laygp between range hood and generic
minimum fan efficiency requirements.

Range hoods fluid dynamics efficiency versus fan efficiencies
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Figure 6. Range hood FDE versus Fan efficiencies.

45



Discussion document

Axial fans

Axial jet fans: Average dynamic efficiency of jet fans vs. minimum
static and total efficiency axial fans 2015
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70% + y=0.0383In(x) U.L‘Mgl AX fan(tot)2015
*

$

60% -

--------- Reversed Jet
50%

40% % EE—— ¢ Jet fan models (n=179)

30%

AX fan(stat) 2015
20%

10%

Log. (Jet fan models
(n=179))

0% T T T T T 1
0 20 40 60 80 100 120

Figure 7. Database of (axial) jet fan models and their dyicgthrust-based) efficiency versus the
current (2015) minimum static and total fan effiag (x-axis is input power P). The black curvehis t
log trend line of the database, which could besastfar the 2020 jet fan efficiency line. The log-
multiplier of the trend line is 3.83%, which givesteeper curve than the current 2.74%.

The dotted line is the trend line of the jet farieew they run in reverse, which only happens in oase
emergency (i.e. fire), and can be ignored. Notedhget fans in the database can have this dual
purpose feature and thus could claim a 10% (fa&&yrdiscount on the minimum efficiency curve.

Jet fans (axial): Minimum dynamic efficiency 2018 and 2020
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Figure 8. Proposed minimum dynamic efficiency for jet fa®d& and 2020.
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Table 4. Axial fan: minimum efficiencies (static and total) 2015, preed 2018 and 2020 (static,
dynamic, total), proposed dual purpose 2018 an@ 2@yinamic*0.9), average jet fan efficiency 2014.

Power input P 0.12% 0.3 05 1 2 3 5| 7.6 1d 13.1 18.2 23.2 329 51.6 96.7 2094 504 N
53% 569 60%
AX fan(stat) 2015 28% 309 3294 349 369 37% 38% 39% 4094 409 409 41% 41% 419 429% 42 43%] 40%
AX fan(tot)2015 46% 48% 509 529 549 55% 56% 57% 58% 58% 58% 59% 59% 59% 60% 609 609 58%
AX fan(stat) 2018 299% 3294 349 379 399 41% 43% 449% 459 46% 489 49% 509 529% 54% 579 579 44%
AX fan(dyn) 2018 38%)| 41%)| 43%)| 46%| 48%)| 50%)| 52%)| 53%)| 54%| 55%| 57%)| 58%)| 59%| 61%)| 63%| 66%] 66%] 53%
AX fan(tot) 2018 479% 509 529 559 579 58% 60% 6294 63% 64% 65% 66% 67% 69% 71% 749 749 62%
AX fan(stat) 2020 29% 349% 379 419 4394 45% 47% 48% 499 50% 529 53% 54% 56% 58% 619 619 48%
AX fan(dyn) 2020 38%)| 43%)| 46%)| 50%| 52%)| 54%)| 56%)| 57%)| 58%| 59%| 61%)| 62%)| 63%)| 65%)| 67%| 70%] 70%] 57%
AX fan (tot) 2020 479% 5294 55% 599 619 63% 65% 66%4 67% 68% 70% 71% 729 749 76% 799 799 66%
AX fan(dyn)2018*0.9 | 34%| 37%| 39%)| 41%| 43%| 45%| 47%| 48%| 49%| 50%| 51%| 52%| 53%| 55%| 57%| 59%| 59%
AX fan(dyn)2020*0.9 | 34%| 38%]| 41%)| 45%| 47%| 48%| 50%| 52%| 53%| 53%]| 55%| 55%| 57%| 58%| 60%| 63%| 63%
Average Jet 2014 4200 44% 459 46% 479 48% 49% 51% 53% 569 609
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Figure 9. Axial fans, small: current and proposed minimuatistand total efficiencies.
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Axial fans, medium kW range: static and total efficiency
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Figure 10. Axial fans, medium size: current and proposed mimmn static and total efficiencies.

Axial fans, higher kW range: static and total efficiency
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Figure 11.Axial fans, higher range: current and proposedmum static and total efficiencies.
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Table 5. Minimum efficiency per fan type (N=N2018 per 1018, N=N2020 per 1.1.2020)

Axial fans (a* < 20°)

Efficiency
category Amin Nmin Nmin
(measurement N2018 | N2020 at Pe<1 kW at 1kW<Pe<200 kW at Pe>200 kW
category)
static (A, C) 44% | 48%
0, * 0/ * _
‘dynamic’ (A) 53% 57% (3'8A)+0'?§N4P;‘/§S’1]8)) LN(P) 3.8%*LN(P)-7.4%+N 3-8;04%214(5\100)
total (B, D) 62% | 66%
Mixed flow fans (20°< a < 70°)
Efficiency
Category Nmin Nmin Nmin Nmin
(measurement | V2018 | N2020 at Pesl kw at IKW<Pe<10 kW | at 10kW<Pe<200 KW |  at Pe>200 kW
category)
static (A, C) 54% | 58% . .
(5%+0.5(N '%2018))*"'\'(” 5%*LN(P)-8.7%+N | 3.4%*LN(P)-5.1%+N 3'4%*';,'\‘(200)
total (B,D) 64% | 68% -8.7%+N 5.1%+N
Centrifugal fans (a > 70°)
Efficiency
category ANmin Nmin Nmin Nmin
(measurement N2018 | N2020 at Pe<1 kW at 1kW<Pe<10 kW | at 10kW<Pe<200 kW at Pe>200 kW
category)
static (A, C) 64% | 68% 0 N “
(6.2%+0.5(N-N2018)'LN(P) § 04 N(P)-1096+N|  3%*LN(P)-2.8%+N | 39%+*LN(200)-2.8%+N
total (B,D) 67% | 70% -10%+N
Cross flow fans(rotary fan, flow tangential to periphery impeller)
Efficiency
category _
(measurement N2018 | N2020 Minin
category)
total (B,D) 21% | 21% N

* o is the angle between the direction of entry arddihection of exit of gas flow of the fan.
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