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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 an escalation in the price and an increasing recognition of the 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 manufacturers.

yPES are UsSed for ventiiation, air conditioning, gineering — drying,|pneumatic
conpeying - combustion air supply and agriculture. Indeed, the energy use of fans has been| calculated
count for nearly 20 % of the global electricity usage.

The fan industry is global in nature, with a considerable degree of exporting and licensing| To ensure
that the definitive fan performance characteristics are common throughout-the world, p series of
stamdards has been developed. It is the belief of the industry that there isTnow a need fof minimum
effifiency standards to be recognised. To encourage their implementation; a classification system is
proposed which incorporates a series of efficiency bands. With improvements in techpology and
manufacturing processes, the minimum efficiency levels could be reviewed and increased oyer time.

Thif document can be used by legislators or regulatory bodies fof.defining future energy-saving targets.

© IS0 2019 - All rights reserved v
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Fans — Efficiency classification for fans —

Part 4:
Driven fans at maximum operating speed

1
Thi

motors of nominal rating 0,125 kW and above. It applies to driven fans only, but.not to

(fin
sys

to dlassify the efficiency of a fan or to apply a minimum efficiency limit (MEL). Those prod

des

There is no method described to compare these classifications and MEL's.

The following documents are referred-to in the text in such a way that some or all of th

con

undated references, the latest edition of the referenced document (including any amendmen

ISO
ISO

For

ISO

3.1
fan

Scope
5 document establishes a system for the classification of fan efficiency for all fan types

ished original equipment manufacturer’s product, for example box fans and.£0of fans or
em) in which they might be installed. This document describes a numbet ‘of different }

Cribed in:

ISO 12759-3;

this document (ISO 12759-4);
ISO 12759-5;

ISO 12759-6.

Normative references
Ktitutes requirements of this docirment. For dated references, only the edition cited 3

5801:2017, Fans — Performuance testing using standardized airways

13348:2007, Industrialyfans — Tolerances, methods of conversion and technical data presef

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

and [E€ maintain terminological databases for use in standardization at the following ad

driven by
fhe system
ventilation
brocedures
edures are

Pir content
pplies. For
[s) applies.

tation

dresses:

ISA QOnline hrn\/\lcing p]nffnrm- available at https://www.iso org/obp

[EC Electropedia: available at http://www.electropedia.org/

rotary-bladed machine that receives mechanical energy and utilizes it by means of one or more
impellers fitted with blades to maintain a continuous flow of air or other gas passing through it and
whose work per unit mass does not normally exceed 25 k]/kg

Note 1 to entry: Fans are defined according to their installation category, function, fluid path and operating
conditions (see ISO 13349).

[SO

©IS

URCE: ISO 13349:2010, 3.1.1, — Notes to entry 1 and 3 were deleted.]
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3.2
fan size

nominal diameter of the impeller

3.3
drive

mechanism used to power the fan which includes the motor, belt, couplings, chains, transmission

and VFDs
EXAMPLE

Transmission drive and motor drive.

34

driven fan
impeller fi
variable sp

'ted to or connected to a motor, with or without a drive mechanism, housing or mean|
eed drive

Note 1 to enjtry: See Figure 1.

3.5
air

working flfiid for tests with standardized airways shall be atmospheric air

[SOURCE: I

3.6
installatid

SO 5801:2017, 3.1]

n category A

installation with free inlet and free outlet with a partition

[SOURCE: 1

3.7
installatid

SO 13349:2010, 3.4.1, modified — References toISO 5801 and ISO 5802 were deleted.]

n category B

installatiof with free inlet and ducted outlet

[SOURCE: I

3.8
installatig

SO 13349:2010, 3.4.2, modified —References to ISO 5801 and ISO 5802 were deleted.]

n category C

installation with ducted inlet and free outlet

[SOURCE: 1

3.9
installatid

SO 13349:2010, 3,43, modified — References to ISO 5801 and ISO 5802 were deleted.]

n category D

installatio

with ductéd inlet and ducted outlet

[SOURCE: ISO 13349:2010, 3.4.4, modified — References to ISO 5801 and ISO 5802 were deleted.]

3.10

density at
P1

fan inlet

fluid density calculated from the absolute pressure and the static temperature at the fan inlet

3.11

fan pressure

bs

difference between the stagnation pressure at the fan outlet and the stagnation pressure at the fan inlet

© ISO 2019 - All rights reserved
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3.12
mass flow rate

m

mean value, over time, of the mass of air which passes through the specified airway cross-section per
unit of time

3.13
inlet volume flow rate

av1

mass flow rate at the inlet divided by the corresponding mean value, over time, of the average density
at theinlet

3.1

fan|work per unit mass

w,

m|

incease in mechanical energy per unit mass of fluid passing through the fan

3.1
co

kp _
rati

incq

3.16

fan
Pu
con

ort

3.1]
fan
Pus

con
ort

3.1¢
imy
PI‘
me

[SO

3.19

fan
Pa
me

pressibility coefficient

b of the mechanical work done by the fan on the air to the work that would be d
mpressible fluid with the same mass flow, inlet density and préssure ratio

D
air power

ventional output power which is the product of thezZmass flow rate and the fan work per
he product of the inlet volume flow rate, the compressibility coefficient and the fan press

4
static air power

ventional output power which is the product of the mass flow rate and the fan work pen
he product of the inlet volume flow rate, the compressibility coefficient and the fan presg

B
eller power

hanical power supplied to the fan impeller

URCE: ISO 5801:2017, 3.45]

shaft power

hanical power supplied to the fan shaft

one on an

unit mass,
ure

unit mass,
ure

[SO

RCEIISU 56U1:ZU1/, 5.406, modilied — Note 1 to entry was deleted.]

3.20
motor output power

P

(0]

shaft power output of the motor or other prime mover

[SOURCE: ISO 5801:2017, 3.47]

© IS0 2019 - All rights reserved
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3.21

motor input power

P

e
electrical input power supplied at the terminals of an electric motor drive without a variable speed drive

[SOURCE: ISO 5801:2017, 3.48]

3.22

drive/control electrical input power

P@d

power supplied by electrical mains or equivalent energy supply to a motor system

3.23

fan impeller efficiency

My

fan air power divided by the impeller power

[SOURCE: IISO 5801:2017, 3.50, modified — References to quantities and formula deleted.]

3.24

fan shaft g¢fficiency

Ma

fan air power divided by the fan shaft power

[SOURCE: IISO 5801:2017, 3.51, modified — References to quantities\and formula deleted.]

3.25
overall efffi

Me

fan air power divided by the motor input power for thefan and motor without a variable speed driv

Note 1 to erl[
Note 2 to eftry: For the purposes of this documentyefficiency should be expressed as a proportion of unitj

ciency for a fan without a variable speed drive

ry: The efficiency should be referred to theinstallation category, see Figure 2 and ISO 13349.

obtain a perjcentage value multiply the efficiency résult by 100.

Note 3 to ent

3.26
overall efffi

Ned

fan air power divided by-the ‘'motor input power for the fan and motor combination with a vari

speed drive

Noteltoe

Note 2 to emtrys Eor the purposes of this document efficiency should be expressed as a proportion of unit}

ry: The motor input power as.defined in 3.21.

ciency for a fan withja variable speed drive

ry: The efficiency should be referred to the installation category, see Figure 2 and ISO 13349.

obtain a perjcentage value multiply the efficiency result by 100.

[}

. To

hble

. To

Note 3 to ent

3.27

ry: The motor input power as defined in 3.22.

overall static efficiency for a fan without a variable speed drive

TIES

fan static air power divided by the motor input power for the fan and motor without a variable speed drive

3.28

overall static efficiency for a fan with a variable speed drive

Nesd

fan static air power divided by the motor input power for the fan and motor combination with a variable

speed drive

© ISO 2019 - All rights reserved
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3.29

optimum efficiency

Topt . . . o .

maximum efficiency achieved on the fan air characteristic with all operational parameters, except the
air system resistance, being fixed

3.30
fan motor efficiency grade
FMEG
efficiency grade for a driven fan
Note 1 to entry: The definitions given in 3.25 to 3.28 shall apply.
4 |Symbols

Symbol |Term Unit

k, compressibility coefficient

Ng grade number

P, fan shaft power w

P, motor input power w

P4 drive/control electrical input power w

P, motor output power A\

P, impeller power w

P, fan air power w

Py fan static air power w

Pa atmospheric pressure Pa

2 dynamic pressure at a point Pa

D¢ fan pressure Pa

Dss fan static pressure Pa

Psg absolute stagnation pressure at a point Pa

qm mass flow rate kg/s

qy1 inlet volume flow rate m3/s

W fan work per unitmass ]/kg

N, fan shaft efficiency Expressed as a decimal
Ne overallefficiency Expressed as a decimal
Ned overallefficiency for a fan with VSD Expressed as a decimal
Nes overall static efficiency Expressed as a decimal
Nes overall static efficiency for a fan with VSD Expressed as a decimal
Nop optimum efficiency Expressed as a decimal
N, fan impeller efficiency Expressed as a decimal
p1 density at fan inlet kg/m3

NOTE Efficiency in percent (%) divided by 100 equals the efficiency expressed as a decimal.

5 General information

5.1 General

Fans range from the purpose-built single fan to the series-produced certified ranges manufactured in
large quantities. A fan may be a motor attached to a drive system attached to an impeller within an

© IS0 2019 - All rights reserved 5


https://standardsiso.com/api/?name=e4a2a4a9db65c985655dd903700829b3

ISO 12759-4:2019(E)

impeller casing, if so supplemented by a volume control such as a variable speed control or guide vanes
(driven fan), see Figure 1.

The variation in design has led to efficiency being defined in a number of ways to suit the demands of
the fan type and the market place.

~
)
<

electridal input power P4

variabl¢ speed device loss (heat)?

motor lpsses (heat)

belt losges (heat)

bearing losses (heat)

impellgr and casing aerodynamic losses (heat)
volume|{flow and pressure P, (air power)

VNI O U1 W

The vaifiable speed device might or might not be fitted. See Clause 6.

Figure 1 -=Example of a driven fan showing power losses

5.2 Use pfinstallation/categories
Fan efficiency ratingsjare frequently specific to each standardised installation category.

When a fap is«designed for a single installation category, its rated efficiency grade shall refer to that
particular jnStallation category, and this shall be clearly identified.

When a fan is suitable for use with different installation categories, the fan efficiency grade shall be
based on the efficiency ratings referring to the most suitable installation category.

To determine the operating point of the fan, four installation categories are considered, see Figure 2.
For details of the required test methods refer to the following subclauses of ISO 5801:

— category A installations - ISO 5801:2017, 6.1;
— category B installations - ISO 5801:2017, 6.2;
— category C installations - [SO 5801:2017, 6.3;
— category D installations - ISO 5801:2017, 6.4.

6 © IS0 2019 - All rights reserved
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The standardised installation category used for rating the fan shall be clearly stated (see Annex C).

The motor input power and motor output power shall be measured or determined using methods given
in ISO 5801.

Installation category E is not included in this document.

) > Y

>

E

Figure 2 — Installation categories

5.3 Efficiency calculation
See|lSO 5801:2017, 15.2.

For|driven fans, whete the input power can be determined, the overall efficiency is given by Jormula (1)
for fans withoutavariable speed drive and Formula (2) for fans with variable speed drives.

nezpu/Pe 1)

or

nedZPu /Ped (2)

The overall static efficiency can be calculated by substituting the static air power into Formulae (1) and
(2) so that the overall static efficiency is given by Formula (3) for fans without a variable speed drive
and Formula (4) for fans with variable speed drives.

T]eS :PUS /Pe (3)

or

T]esd :Pus /Ped (4)

© IS0 2019 - All rights reserved 7
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5.4 Tole

rances

At each stage of the fan design and manufacturing cycle, including conversion from prototype
performance data or calculation, and fabrication and testing of a purpose-designed fan, finite
uncertainties will prevail and acceptance tolerances shall be applied.

Any test for fan performance is subject to error, and the range within which these testing errors
may be expected to lie is defined numerically as the uncertainty of measurement. In addition, the
true performance of the fan (if it could be ascertained) would be found to differ from that of another
nominally identical fan, owing to inevitable variations in manufacture. The expected range of this
ring variation shall be added to the uncertainty of measurement to determine the minimum

manufactu

tolerance 1

For the pui

6 Ratings

6.1 Gen

The variat

grading pulrposes, the efficiency for driven fans has been defined as a funétion of motor input powe

The follow
fantypesa
between rq

The efficig]
rotational

Further inf

6.2 Driven fans

The efficie
efficiency 4

equired for a performance specification.

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

bral

ion of fan type and drive option leads to efficiency being derived in different ways.

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

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

ormation on the subject of fan efficiency ¢an be found in Annexes D and E.

nd fan motor efficiency grade'(FMEG) is shown as a function of input power and design.

In cases w

e
most effic;F

such as gu

The FMEG
calculated

The curvegq

re a volume control device is necessary, a variable speed drive is the best option, as it i

de vanes or controlvalves are less efficient.

(e.g. FMEG55)vof a given fan at its best efficiency point at full speed shall be the v
pccording to-Annex A, for the relevant input power.

efficiency Tata can be revised by the correction values for controls in Annex B, Table B.1.

of FMEGSs are based on impeller and motor combinations. If a control device is used then|

bly.

For

the
fion

ible

ncy grades for driven fans are shown in Figures 3, 4 and 5. The variation of optimum

the

nt method for adjustment to different operating points. Other options for volume conjtrol

hlue

the
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6.3 Axial, forward curved centrifugal, radial and mixed flow driven fan efficiency grades

nopt

80
70 FMEG 66
FMEG 64
FMEG 60

60
— FMEG 55
,/ EMEG 50

30 e —

3 — — EMHG 46
- FMHG 40
N — _— —FME[ 36

0,1 1 10 100
Key
P, motor input power/kW

Nopt| Optimum efficiency (best efficiency point)/%

1000 Pe

Figiire 3 — Axial, forward curved centrifugal, radial and mixed flow driven fan efficiency grades

Figlire 3 and Table 1 are generated by Formulae (5) to (8).

Forlinput power of less than or equal to 10 kW
Fan|and motor:

Mopt =2, 74xIn(B)~6,33+ N,

Fan|land drivejcontrol devices:

Mot 52,74xIn (P )=6,33+ N,

For input power greater than 10 kW
Fan and motor:

Mope =0,78xIn (P, )~1,88+Nj;

Fan and drive/control devices:

Mope =0,78xIn (P )~1,88+N,

© IS0 2019 - All rights reserved
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where

P

e

P

e

N isthe grade number (integer) of the FMEG, e.g. N, = 40 for FMEG40.

is the input power, in kilowatts;

q Is the drive/control electrical input power, in kilowatts;

Table 1 — Axial, forward curved centrifugal, radial and mixed flow driven fan efficiency grades
Values'in %
Efficiengy Optimum efficiency (best efficiency point) by input power
grade 0125 | 025 | 1,1 | 3,0 | 40 [ 55 | 10 | 22 | 75 | 150 | 375 V450 | 5p0
kW kW kw | kW | kW | kW | kW | kW | kW | kW | kW~ kW | kw
FMEG36¢ 24,0 | 259 | 299 | 32,7 | 33,5 | 34,3 | 36,0 | 36,5 | 375 | 38,0 ()38,7 | 389 | 39,0
FMEG4 28,0 | 299 | 339 | 36,7 | 375 | 38,3 | 40,0 | 40,5 | 41,5 | 42;0 | 42,7 | 429 | 43,0
FMEG4?2 30,0 | 319 | 359 | 38,7 | 39,5 | 40,3 | 42,0 | 42,5 | 43,5./“44,0 | 44,7 | 449 | 45,0
FMEG46 340 | 359 | 399 | 42,7 | 43,5 | 44,3 | 46,0 | 46,5 | 4755\ 48,0 | 48,7 | 489 | 49,0
FMEGS5( 380 | 399 | 439 | 46,7 | 47,5 | 48,3 | 50,0 | 50,5 4351,5 | 52,0 | 52,7 | 52,9 | 58,0
FMEG5$ 43,0 | 449 | 489 | 51,7 | 52,5 | 53,3 | 55,0 | 555 1"56,5 | 57,0 | 577 | 579 | 58,0
FMEG6 48,0 | 499 | 539 | 56,7 | 57,5 | 58,3 | 60,0, 60,5 | 61,5 | 62,0 | 62,7 | 629 | 63,0
FMEG64 52,0 | 539 | 579 | 60,7 | 61,5 | 62,3 | 64,0, 64,5 | 655 | 66,0 | 66,7 | 669 | 6f,0
FMEG66 54,0 | 559 | 599 | 62,7 | 63,5 | 64,3 | 66,0 | 66,5 | 675 | 68,0 | 687 | 689 | 69,0
NOTE For any fan driven by a motor larger than 500 kWthe values of the grade limits are the same as for a

fan driven b

y a motor of 500 kW.

10
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6.4 Centrifugal backward bladed fan with and without housing driven fan efficiency

gra

nopt

9

8

7

des

0

ISO 12759-4:2019(E)

0

FMEG 76

FMEG 72

0

FMEG 68

/

FMEG 64

Key

e

nopt

=T

Figl

Forl

Fan

Fanl

///

FMEG 60

FMHG 55

——

FMHG 50
FMHG 47

/

—

IR

0,1

motor input power (kW)
optimum efficiency (best efficiency point) (%)

jgure 4 — Centrifugal backward bladed fan with and without housing driven fan ef
grades

re 4 and Table 2 are generdted by Formulae (9) to (12).

input power of less:than or equal to 10 kW

and motor:
Mopt :4,56><lr1(Pe )—10,5+NG

and drive/control devices:

For

Fan

Fan

©IS

100 1000 Pe

Hopt =%,50> :m(jed j_IG’S-HVG

input power greater than 10 kW
and motor:

Nopt =1,1xIn(P,)-2,6+N
and drive/control devices:

Nopt =1,1xIn(P,;)-2,6+N,

02019 - All rights reserved
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where

P
P

N; isthe grade number (integer) of the FMEG, e.g. N = 50 for FMEG50.

. is the input power, in kilowatts;

.q 1s the drive/control electrical input power, in kilowatts;

Table 2 — Centrifugal backward bladed fan with and without housing driven fan efficiency grades
Efficienty Optimum efficiency (best efficiency point) by input power
grade 0125 [ 025 | 1,1 | 3 | 4 | 55 | 10 | 22 | 75 | 150 | 300 | 375 | 5p0
kW kW kW | kW | kW | kW | kW | kW | kW | kW | kW |[VkW | KW
FMEG47 270 | 30,2 | 369 | 41,5 | 42,8 | 44,3 | 470 | 478 | 49,1 | 499 | 50,7~ 50,9 | 51,2
FMEG50 30,0 | 33,2 | 399 | 44,5 | 458 | 473 | 50,0 | 50,8 | 52,1 | 52,9 4]53,7 | 539 | 5¢,2
FMEG55 350 | 38,2 | 449 | 49,5 | 50,8 | 52,3 | 55,0 | 55,8 | 57,1 | 579 | 58,7 | 589 | 59,2
FMEG60 40,0 | 43,2 | 499 | 54,5 | 558 | 57,3 | 60,0 | 60,8 | 62,1629 | 63,7 | 639 | 64,2
FMEG64 44,0 | 472 | 539 | 58,5 | 598 | 61,3 | 64,0 | 64,8 | 66,1+ 66,9 | 677 | 679 | 68,2
FMEG68 48,0 | 51,2 | 579 | 62,5 | 63,8 | 65,3 | 68,0 | 688-%0,1 | 709 | 71,7 | 719 | 72,2
FMEG72 52,0 | 552 | 619 | 66,5 | 678 | 693 | 72,0 | 728 | 741 | 749 | 757 | 759 | 7¢,2
FMEG76 56,0 | 59,2 | 659 | 70,5 | 71,8 | 73,3 | 76,0,|.°76,8 | 78,1 | 789 | 79,7 | 799 | 80,2
NOTE For any fan driven by a motor larger than 500 kW the(values of the grade limits are the same as for a

fan driven b

y a motor of 500 kW.

12
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Cross flow driven fan efficiency grades
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0,1 1 10 100 Pe
motor input power (kW)
optimum efficiency (best efficiency point)-(%)
Figure 5 — Cross flow driven fan efficiency grades
Figlire 5 and Table 3 are genérated by Formulae (13) to (15).
the input power ofless than or equal to 10 kW
and motor:
Mopt :1,14><ln(Pe )—2,6+NG (13)
and drive/control devices:
Dot :1.14><ln(Pcd \—2.6+NG (14)
the input power greater than 10 kW
and motor, and fan, motor and drives:
Mopt =Ng (15)
© IS0 2019 - All rights reserved 13
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where

P

. isthe input power, in kilowatts;

P.4 isthedrive/control electrical input power, in kilowatts;

N;  is the grade number (integer) of the FMEG, e.g. N; = 15 for FMEG15.

Table 3 — Cross flow driven fan pffiripn('y grndpq

Efficiengy Optimum efficiency (best efficiency point) by input power
grade 0125|025 | 05 |075| 1,1 [ 22 | 30 | 40 [ 55 | 75 | 10 | A57| 22

kW kW kW | kW | kW | kW | kW | kW | kW | kW | kW |[VkW | kW
FMEG13 8,0 8,8 96 | 10,1 | 10,5 | 11,3 | 11,7 | 12,0 | 12,3 | 12,7 | 13,6~ 13,0 | 13,0
FMEG16 11,0 | 11,8 | 12,6 | 13,1 | 13,5 | 14,3 | 14,7 | 15,0 | 15,3 | 15,7, {]16,0 | 16,0 | 16,0
FMEG19 14,0 | 14,8 | 15,6 | 16,1 | 16,5 | 173 | 177 | 18,0 | 18,3 | 18,7 | 19,0 | 19,0 | 19,0
FMEG23 18,0 | 18,8 | 19,6 | 20,1 | 20,5 | 21,3 | 21,7 | 22,0 | 22,3[-22,7 | 23,0 | 23,0 | 28,0
FMEG28 23,0 | 23,8 | 24,6 | 25,1 | 25,5 | 26,3 | 26,7 | 27,0 | 2733 27,7 | 28,0 | 28,0 | 28,0
FMEG32 270 | 278 | 28,6 | 29,1 | 29,5 | 30,3 | 30,7 | 31,04+31,3 | 31,7 | 32,0 | 32,0 | 32,0

14 © IS0 2019 - All rights reserved
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Annex A
(normative)

Examples of applying efficiency lines to driven fans

Determination of efficiencuv agrade for a driven fan
=Ee ey graaereora-ariveniah

A.1.1 General

To

ap
mof

A.1l2 Axial, forward curved centrifugal, radial and mixed flow driven fans

For

For

Where N is the integer in the efficiency line designation, for example N = 40 for efficiency li

Any

an input power of 6,2 kW, the line for FMEG42 = 2,74 x In(P,) - 6,33 + 42.

A1

For

For

CeC T I I IO T U T I U T CITICICTIY

etermine the efficiency grade (FMEG) of a driven fan one of the formulae given below

ors of 500 kW applies to all higher motor ratings.

motors 125 W < X < 10 KW use Formula (5):

Mopt =2,74xIn(P,)=6,33+ N,

motors 10 KW < X < 500 kW use Formula (7):

Nopt =0,78xIn (P, )-1,88+N

efficiency line can be found for linestbetween those shown in Figure 3. For example for

.3 Centrifugal backwardbladed fan with and without housing driven fan
motors 125 W < X < 10 kW use Formula (9):

Mopt =4,56xIn(P,)=30,5+N;

motors 10 kiW-<"X < 500 kW use Formula (11):

Mope =13 (P, )-2,6+Nj;

should be

ied depending on fan type. The formulae apply to motors up to 500 kW., The’ calculated value for

e FMEG40.

q unit with

Wh

preN; is the integer in the efficiency line designation, for example N;; = 58 for efficiency lir

e FMEGS5S.

Any efficiency line can be found for lines between those shown in Figure 4. For a unit with an input
power of 23,2 kW, the line for FMEG62 = 1,1 x In(P,) - 2,6 + 62.

©IS

02019 - All rights reserved
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A.1.4 Cross flow fan

For motors
nopt

For motors

Efficiency line=n

125 W <X <10 kW use Formula (13):

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

10 kW < X < 500 kW use Formula (A.1):

opt :NG

(A1)

Where N i
Any efficie
an input p¢

A.2 Cald

A.2.1 Ce

For examp
FMEG45. T|
its point of

Using Fornpula (1)

P

u

Ne =

A

Ne=0,2

this gives 2
Applying N

or greater
for efficien|

Mopt =7
N = 45

Therefore,

A.2.2 Ce

s the integer in the efficiency line designation, for example N = 13 for efficiency line FME
hcy line can be found for lines between those shown in Figure 5. For example, for a unity
wer of 2,3 kKW the line for FMEG17 = 1,14 x In(P,) - 2,6 + 17.

ulation of efficiency grades

ntrifugal fan with forward curved impeller

P

he proposed fan has an air power, P, of 0,08 kW, an electrical power input, P,, of 0,27 kY

optimum efficiency and has been measured using installation category D.

P

e

96

n overall efficiency of 29,6 %.

¢ = 45 from FMEG45 to FormulaAf5) it is found that the optimum efficiency should be 35,
or a power input of 0,27 kW. Therefore, the proposed fan does not meet the minimum crit
cy line FMEG45.

,74xIn(P,)~6,33+N,
,P,=0,27 kW

the minimum efficiency is: 2,74 x In(0,27) - 6,33 + 45 = 0,351 or 35,1 %.

htrifugal radial (plug) fan

13,
vith

e, a contract requires an axial fan to exceed a driven fan efficieney line, for an axial faf, of

V at

1 %
bria

For examp

lug

fan, of FMEG55. The proposed centrifugal plug fan has an integral variable speed drive and has an air
power P of 1,133 kW, an electrical power input P4 of 1,925 kW at its point of optimum efficiency and
has been measured using installation category A.

Using Formula (A.2)

ned

:(p

us /Ped )XCC

= (1,133/1,925) x 1,068 = 0,629,

this gives an overall fan efficiency of 62,9 %.

16

(A.2)

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=e4a2a4a9db65c985655dd903700829b3

ISO 12759-4:2019(E)

When using Formula (10) it is found that the optimum efficiency should be 47,5 % or greater for a
power input of 1,925 kKW. Therefore, the proposed fan does meet the minimum criteria for efficiency
line FMEG55.

Mope =4,56xIn(P,q )-10,5+Nj,
Ng = 55, Pog = 1,925 kW

Therefore, the minimum efficiency is 4,56 x In(1,925) - 10,5 + 55 = 0,475 or 47,5 %.

© IS0 2019 - All rights reserved 17
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Annex B
(informative)

Compensation factors

If a fan is fitted with a variable speed drive then the efficiency of the fan may be adjusted to take

into accou

Formula (H

18

Nt tha anarau.cavging notantial of fivein g cnch o dovgica tha maqne of S diactaont 1c aivan in
1

P, is
P is

is

T T CTICT oy OtV I P oOteItioT O TIttIT g OO T o OC VvV e CIIC I Co o o oo oot e e 1

/P.q )><CC (B.1)

the overall efficiency;
the fan air power, in kilowatts;
the drive/control electrical input power, in kilowatts;

the compensation factor based on drive/control input power, see Table B.1.

Table B.1 — Compensation factor for fans fitted'with variable speed drives

PDrive/control electrical input power Compensation factor (C.)
P,y <5kW -0,03 x In(P,4) + 1,088
P.4>5kW 1,04

© ISO 2019 - All rights reserved
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Annex C
(informative)

The variation of fan performance between installation categories

There can be a significant difference of results in performance measurements between the installation

categerie erefore-tmportanttortheperson-selectingtheton;

understand which installation category is being stated.

appfropriate. If a duct is connected to the fan inlet inside the AHU,-then installation categor
more appropriate.

An pxial fan tested according to installation category D:will give a higher efficiency valy
megsured to installation category A. A plug fan measuted according to category C will gi
effigiency value than according to category A.

Legjslators could use this document by clearlytstating the installation category when
minimum efficiency levels, for example:

— |axial fan according to installation catégory A - minimum efficiency level FMEGxx;
— |axial fan according to installatipn:category B - minimum efficiency level FMEGxx;
— |axial fan according to installation category C - minimum efficiency level FMEGxx;
— |axial fan according to instdllation category D — minimum efficiency level FMEGxx;

— |axial fan accordingte-installation category E - see ISO 12759-5 jet fans for FMEGxx.

gislator to

rform in a
h condition
bpropriate.
and would
ser.

in close to
y A will be
y C will be

e than one
e a higher

betting the
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