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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The last decade has seen both an escalation in the price and an increasing recognition of th

e finite life

of many of the fossil fuels currently used. There is also a belief by many that climatic change is due to
increasing levels of carbon dioxide in the atmosphere. This has led to many nations reviewing methods

of energy generation and usage.

To maintain economic growth there is therefore a need to promote energy efficiency. This requires
better selection of equipment by users and thus better design of this equipment by its manufacturers.
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matic conveying and combustion air supply) and for agriculture. Indeed, energy usage

manufacturing processes, the minimum efficiency levels can be reviewed and increased in t

There have been comments concerning the long-standing définition of wide bands us
document so that, for example, a fan measured as having an efficiency of 68 % is classified a
to dlass FEG71. In other parts of the ISO 12759 series fans.are classified as belonging to a cg
only if the measured value is equal to or greater than the ¢class number.

Workis being undertaken to reach a more common approach between the various parts of thq
series, for example by renaming the classes or by introducing narrower classes, so that a far
with an efficiency of 68 % is said to belong to class FEG68.
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Fans — Efficiency classification for fans —

Part 3:
Fans without drives at maximum operating speed

1 [Scope

Thif document establishes a system for the classification of fan efficiency for all fan types which have a
nominal fan shaft power rating of 0,125 kW and above. This document is applicableto fans dnly. It does
notjapply to drives or the system in which fans are installed. This document can‘he used by|legislators
or regulatory bodies for defining future energy saving targets.

2 |Normative references

The following documents are referred to in the text in such a way that some or all of their content
conktitutes requirements of this document. For dated references, only the edition cited gpplies. For
undated references, the latest edition of the referenced document (including any amendmengs) applies.

1S0[5801:2017, Fans — Performance testing using standardized airways
1S0|13348:2007, Industrial fans — Tolerances, methods:of conversion and technical data presentation

[S0|13349, Fans — Vocabulary and definitions of categories

3 |Terms and definitions
For|the purposes of this document, the‘following terms and definitions apply.

[SO|and [EC maintain terminolegical databases for use in standardization at the following addresses:

— |ISO Online browsing platform: available at https://www.iso.org/obp

— |IEC Electropedia: available at http://www.electropedia.org/

31
fan
rotary bladedymachine which receives mechanical energy and utilizes it by means of ofe or more
impellers fitted with blades to maintain a continuous flow of air or other gas passing thrIugh it and
whosevark per unit mass does not normally exceed 25 k]/kg

Note—=+¢ “ o DI | 1. P Y £ ) £ o £l 4l ti
olc—Trtoentry —Tans—arc aerireaaccoratg—totire—testcontiguratom,anctio,—arapatir—and operating

conditions (see ISO 13349).

3.2
fan size
nominal diameter of the impeller

3.3
drive
mechanism used to power the fan

Note 1 to entry: A drive can include the motor and any combination of devices such as couplings and mechanical
or electrical transmissions such as belts, chains, gears and variable frequency drives (VFDs).

© IS0 2019 - All rights reserved 1
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3.4
fan withou

tdrives

fan without attachments or accessories

Note 1 to entry: See Figure 1.

3.5

optimum efficiency
maximum efficiency achieved on the fan air characteristic with all operational parameters, except the

air system resistance, being fixed

3.6

fan efficiepcy grade

FEG

value detafling the efficiency metric for a fan without drives

4 Symbols and units

The follow|ng primary symbols and units for the parameters listed shall be us€ed.
Symbol Term Unit
d Fan size (diameter) mm
Nopt Optimum efficiency Expressed as a decimala
a  Efficiengy in percent (%) divided by 100 equals the efficiency expressed as.a decimal.

5 General information

5.1 General

Fans range

large quan
drive), Figllre 1.

The variat

the fan typle and the market place.

from the purpose-built single fan to‘the series produced certified ranges manufacturefd in
ities. A fan may be an impellerjon'a shaft with no drive mechanism attached (fan without

on in design has led to effigiency being defined in a number of ways to suit the demands of

© ISO 2019 - All rights reserved
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Figure 1 — An example of a centrifugalMan without drives

5.2 Use of test configurations

Thg manufacturer shall choose the most appropriate test configuration and declare it on the fest report.

To determine the operating point of the fan, four test configurations (A, B, C and D) shall be ¢onsidered,
see|Figure 2. The following test methods specified in ISO 5801:2017, 11.3 to 11.6 shall be usqd:

— |Category A installations;
— |Category B installations;
— |Category C installations;
— |Category D installations.
The standardised test'configuration used for rating the fan shall be clearly stated.

Test configuratjen E, see ISO 13349, is not included in this document.

© IS0 2019 - All rights reserved 3
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Figure 2 — Test configurations

poses of this document the tolerances given in ISO 13348:2007, Clauses 5 and 6 shall apy

pncy grade evaluation
on of fan type and drive option leads to effi¢iéncy being derived in different ways.

pfficiency of the fan alone is required<on a driven unit (ISO 12759-41) then Figure 3
these cases the motor efficiency may;be obtained from a dynamometer test or by calibrd
prmance curves.

ng is a guide to the optimum efficiency (best efficiency point) levels that are achievable by
dressed by this document. The minimum levels of acceptability are dependent on consulta
gulators and manufacturers’ representatives or local legislation where this exists.

ncy grade for a fan’is based on its performance characteristics at maximum permiss
bpeed to obtain jts)best efficiency point.

.1) in Annex A defines an efficiency boundary as a function of impeller diameter.

still
ted

the
fion

ible

to or lowe

longs to a given efficiency grade if its efficiency at its best efficiency duty point is e
] he offici | leulated al . ffici ] | for i | ]Tsed

ual

on fan diameter, and above the value provided for the efficiency boundary calculated for the grade

immediate

The relatio

ly below.
nship between the fan efficiency grade (FEG) and fan size is shown in Figure 3.

The efficiency grade is based on the optimum (peak) efficiency of the fan.

In simple terms a fan belongs to an FEG (e.g. FEG85) if its efficiency, at best efficiency duty and maximum
speed, is below the curve according to its designation, but above the next curve beneath (e.g. FEG80).
An example of how to calculate the efficiency grade is given in Annex A.

1) Under preparation. Stage at the time of publication: ISO/DIS 12759-4:2019.

4
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E2  The optimum (peak) fan efficiency can be:calculated from the total fan pressure or from f
pressure (see ISO 5801:2017, Annex A).

E3 The FEG label for a given fan size iscassigned when the optimum (peak) fan efficiency is
br than the efficiency at the grade upper;limit and higher than the efficiency at the grade lower
bize.

E4 Nolabelis considered forfans with an optimum (peak) efficiency below FEG50.

E5  For any fan size larger'than 1 000 mm the values of the grade limits are the same as for
0 mm.

E6  Ifthis methodis used for a direct driven fan without the shaft and bearings integral to the
iency is the impellet efficiency.

Figure 3 — Fan efficiency grades (FEGs) for fans without drives
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A.1 Gen,

Annex A
(informative)

Energy efficiency grades for fans without drives

ral

The calcul
dp, of 1 01
variable. T

Nopt 85

where

Nopt 8%,

d is fan size (impeller diameter) in mm;

exp is exponential;

do is base fan size (impeller diameter); 1016 mm;
ko, k1, k2, k3 are constants.

Tor

htion of the upper limit efficiencies of the grade FEG85 is based on a datum fan diamse

b mm, and a series of constants given in Table A.1, using the fan size d as the indepenc
he limit is given by Formula (A.1).
i (a¥]” d
PP = ko +| 814+ ——| — —112exp| -2 (
ki | k2 k3

Lupp s efficiency value at the upper limit of FEG85 for agiven fan size;

Table A.1 — Constants for defining the upper efficiency limit of FEG85

ter,
lent

\.1)

Constant Constant definition
mm
do 1 016 (exactly)
ko 37
() d
40 0
10 —-15+112exp| —
ks
k1 .
793,75 ~35277
152
kg +276
=84,66
1
k3 113,92 (exactly)

[t is advisable to use the constants as they are defined rather than using their rounded values.
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