INTERNATIONAL ISO
STANDARD 13349-2

First edition
2022-09

Fans — Vocabulary and deéfinitions of
categories —

Part 2:
Categories

Ventilateurs — Vocabulaire et définitions des catégories —

Partie 2: Catégories

Reference number
1SO 13349-2:2022(E)

© IS0 2022


https://standardsiso.com/api/?name=fe4cb5b91695742376d771a1a8ecd875

ISO 13349-2:2022(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2022

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2022 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=fe4cb5b91695742376d771a1a8ecd875

ISO 13349-2:2022(E)

Contents Page
FOT@WOT ... iv
IIMETOUICTION . ...t v
1 SCOPI@ ...k 1
2 NOIIMATIVE FEEETEIICES .........occc e 1
3 Terms and defiNE IONIS ... 1
4' Sy lllbulb aud uu;ta .........
41 Symbols......ci
4.2 Multiples of primary units...
4.3 UNIES OF TIMIE ..o e )
4.4  Temperature Of @il OF ZaS. ..o oo
5 0 U o L= 1) o N - AN
5.1 GeNETal. ...
5.2 Suitability for the fan pressure
5.2.1  General ...
5.2.2 Work per unit mass...
5.2.3 Fan categories.................
5.2.4 Changes in air denSity ..y e
5.3 Suitability of CONSTIUCTION ..o S ]
5.3.1 Categorization according to casing construction. 4
5.3.2  Designation for hot-gas fan ... 5 e 4
5.3.3 Designation and recommended €ategorization for smoke-ventilating f3 w5
5.3.4 Categorization for gas-tight fam's ... e )
5.4 Transmission arrangements )
5.5 Inlet and outlet CONAITIONS ... S50 et
5.6  Method of fan CONEIOL. ... 552
5.7 Designation of direction pfirotation and position of parts of the fan assembly..
T80 B 1 ) - | OO
5.7.2  Direction Of FOTATION . ...
5.7.3  Outlet position of a centrifugal fan ...,
5.74  Position of component parts of a centrifugal fan with volute casing........
5.7.5 Positien of component parts of an axial-flow, mixed-flow or other fan with
coaxial inlet and OULIET ...
5.7.6 - ‘Position of motor or other prime movers
5.8 Charageteristic dimensions and component Parts ... o, 16
5.84-7 Characteristic dimMenSIONS. ... | 16
5¢8.2 Terms for fan COMPONENT PALES......ccuviiiiiiriiisissieses e | e 16
Annex A (faformative) EXQAMPIES ...t 24
Biinography ............................................................................................................................................................................................................................ 26
© IS0 2022 - All rights reserved iii


https://standardsiso.com/api/?name=fe4cb5b91695742376d771a1a8ecd875

ISO 13349-2:2022(E)

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 proce@lures 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 fof]
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

This document reflects the importance of a standardized approach to the terminology of fans.

The need for an International Standard has been evident for some considerable time. To take just one
example, the coding of driving arrangements differs from manufacturer to manufacturer. What one
currently calls arrangement no. 1 can be known by another as arrangement no. 3. The confusion for the
customer is only too apparent. For similar reasons, it is essential to use standardized nomenclature to

identify particular parts of a fan.

[evVer PO DIc, I the Intere Of INternational comprenension, tr mer T ag
simflar documents produced by Eurovent, AMCA, VDMA (Germany), AFNOR (France) and
They have, however, been built on where the need for amplification was apparent.

bment with
JNI (Italy).

Use| of this document will lead to greater understanding among all parts of the, air-movinjg industry.

Thif document is intended for use by manufacturers, consultants and contractogs:

© IS0 2022 - All rights reserved
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INTERNATIONAL STANDARD ISO 13349-2:2022(E)

Fans — Vocabulary and definitions of categories —

Part 2:
Categories

1 [Scope

Thip document defines categories in the field of fans used for all purposes.

It isnot applicable to electrical safety.

2 |Normative references

The following documents are referred to in the text in such a waythat some or all of thpir content
congtitutes requirements of this document. For dated references,Zonly the edition cited gpplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO|5167-1, Measurement of fluid flow by means of pressure différential devices inserted in cirgular cross-
sectlion conduits running full — Part 1: General principles andrequirements

1S0|5801, Fans — Performance testing using standardized airways
[S0|13349-1, Fans — Vocabulary and definitions of’categories —Part 1:Fans—Vocabulary
1SO|13351, Fans — Dimensions

3 |Terms and definitions

For|the purposes of this document, the terms and definitions given in ISO 5167-1, ISO[ 5801 and
[S0O|13349-1 apply.

[SOJand IEC maintain teyminology databases for use in standardization at the following addfesses:

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

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

4 (Symbels and units

4.1—Symbots

The following symbols and primary units for the parameters listed apply.

Parameter Symbol Unit
Volume flow rate av m3/s
Fan pressure Pr Pa
Power P w
Torque T Nm
NOTE 1 For sound units, see ISO 13347-1.
NOTE 2 For efficiency units, see ISO 5801.

©1S0 2022 - All rights reserved 1
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Parameter Symbol Unit
Gas density p kg/m3
Impeller tip speed u m/s
Outlet or duct velocity v m/s
Rotational frequency n r/s
Rotational speed N r/min
Dimensions — mm
Moment of inertia I kg-m?2
Stress 4] Pa
Energy E ]
Temperatufe 2] K
Temperatufe T °C
Work per upit mass w 1/kg
Thrust (calfulated, measured) T, T, N
NOTE 1 Forjsound units, see ISO 13347-1.
NOTE 2 Forlefficiency units, see ISO 5801.
4.2 Multiples of primary units
The choicd of the appropriate multiple or submultiple of an SI unit is governed by convenience. [The

multiple chosen for a particular application shall be that which leads to numerical values with

practical r

4.3 Units of time

The secon

International Committee for Weights and Measures (CIPM) as necessary to be retained for use bec3

of its pract]
revolution

4.4 Tempperature of air or gas

The kelvin
technologi

5 Fanc

5.1 Gen

inge (e.g. kilopascal for pressure, kilowatt for power and megapascal for stress).

l is the SI base unit of time, although(outside SI the minute has been recognized by

cal importance. Manufacturers may, therefore, continue with the use of r/min (“r” standg
) for rotational speed.

is the SI base unit.of thermodynamic temperature and is preferred for most scientific
cal purposes. The.degree Celsius (°C) is acceptable for practical applications.

ptegories

bral

na

the
use
for

and

Fans may b

a)
b)

ignitio
c)
d)
e)
£)

metho

e categorized-accordina to:
o o

suitability for the fan pressure;

n protection);

driving arrangement;

inlet and outlet conditions;

d of fan control;

rotation and position of parts;
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characteristic dimensions.

Examples of the use of the definitions and categories to identify a fan in a specification are given in
Annex A.

5.2

5.2.

Suitability for the fan pressure

1 General

A fan may also be defined as being low-, medium- or high-pressure, according to the level of flow work

per
tak

A ¢
pre

A nj
refe

Ah
risg

5.2

A convention is used for all industrial fans except jet fansy(see ISO 13350), denoting the wo

mas
pro

5.2

Dep
mot
maj
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dev]

5.2

The
sha
thid
on {
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exa

Uit TITass and whether the it tuerce of compressibitity of theairor gas being tramdte
b1 into account. For a detailed account of these considerations, see ISO 5801.

w-pressure fan is then defined as having a pressure ratio less than 1,02. This corres
ssure rise of less than 2 kPa when handling standard air.

edium-pressure fan is defined as having a pressure ratio greater than 1/02 and less th
rence Mach number shall be less than 0,15. This corresponds to a pressure rise of 2 kPa

gh-pressure fan is defined as having a pressure ratio equal to or’greater than 1,1 and
greater than 10 kPa.

2  Work per unit mass

s as the quotient of air power and mass flow rate, Tlie fan pressure is approximately e
duct of work per unit mass and the mean stagnation density of the fluid within the fan.

3 Fan categories

ending on, for example, its peripherakspeed, impeller and casing design, a fan impelle

kimum efficiency and maximumrotational speed is not less than the value given in Tab
ht, this defined fan pressure (as shown in Table 1) shall not exceed 95 % of the maximul
eloped by the fan at its maximum speed.

4 Changes in air density

se categories shallalso be used to indicate whether or not the change in air density wit
1 be consideredy-For a low-pressure fan, this change may be neglected. For a high-pr
change shall/not be neglected, whereas for a medium-pressure fan, it may be neglected
he desired\accuracy. Detailed mechanical design and construction of the rotational el
brminediby the peripheral speed and, therefore, the pressure for which the fan is sp¢
mples of centrifugal fans, see [SO 13349-1:2022, Figure 14.

| has to be

ponds to a
hn 1,1. The

o 10 kPa.

d pressure

rk per unit
qual to the

r develops

e or less pressure. This document-defines a range of “fan categories” where the fan pressure at

e 1. In any
m pressure

hin the fan
bssure fan,
depending
bments are
pcified. For

=
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Dle 1 — Lategorization ol Ian according to Ian pressure at maximum saie rotation

Maximum fan pressure, pg

Fan description Code (for standard air)
kPa

0<pp=<0,7

Category

Low pressure
07<pps1
1<pp<1,6

1,6 <pp<2,0

w N = O
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Table 1 (continued)

Maximum fan pressure, py
Fan description Code (for standard air) Category
kPa
Medium pressure M 2,0<pp=<3,6
3,6 <prp<6,3
6,3<pp<10
High pressure H 10<p; <16
16,0 <pp<22,4
22,4<pp<30

O 0 N[O U1 B>

5.3 Suitability of construction

5.3.1 Categorization according to casing construction

Fans are used for a variety of purposes. The air or gas handled can be clean’/or contain moisturg or
solid parti¢les and may be at ambient or other temperature. Connection torits associated ducting can be
via flexibld elements or alternatively it can be attached directly, such that the casing has to withstand
additional [loads due to the dead weight of these connections. Where a high or low temperature is
present, fulrther loading can result from the effects of expansion.ott contraction. Casing thickness pnd
stiffening gre also determined by the ability to withstand the specified fan pressure and dynamic ldads
and by the[need for a margin to counter the effects of any ergsion or corrosion. For all these and other
reasons, different methods of casing construction and différent casing thicknesses are appropriate to
the applicaltion.

The categdrization in Table 2 reflects current practice and shall be used only to assist specificatioh. It
in no way Indicates any form of grading. Category.¥ is as valid for clean air ventilation as category|3 is
preferred flor heavy industrial requirements.

[Fable 2 — Categorization of fans according to method of casing construction
Category Typical casing features Usage Cas1;11gst;11( k-
1 Lockformed, spot.welded or screwed con-|— Light HVAC clean air <0,0025p
struction. Crad]e.or angle frame mounting.
2 Lockformed, seam welded or continuously|— Heavy HVAC > 0,002 5P
welded cofistruction. Semi-universal design o _
with bolted-on side-plates. — Lightindustrial
— Light dust or moisture
3 Fully welded fixed discharge. — Heavy industrial > 0,003 33|D
— Dirtyair containing moisture
or solids
— High pressure
— High power

Key

D nominal impeller diameter, in millimetres

5.3.2 Designation for hot-gas fan

Where a fan is suitable for continuous operation up to a stated maximum temperature this should be
indicated on the conventional fan rating plate itself.

4 © IS0 2022 - All rights reserved
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The designation that shall be used is: T, followed by the maximum temperature in degrees Celsius (°C),
for continuous operation.

EXAMPLE T/500 denotes a fan rated for a maximum continuous temperature of 500 °C.

5.3.3 Designation and recommended categorization for smoke-ventilating fans

If the fan is also, or only, capable of short-term operation at a high temperature, this information shall
be clearly stated on a separate label.

5.34—GCategorizatiopforgastightfans

Gasftight fans shall be categorized in accordance with Table 3. The amount of leakagelis|dependent
on the pressure within the fan casing and the time for which this must be maintained. The leakage
ratg is obtained by blocking off the fan inlet and outlet and “pumping up” or _extracting|the casing
using an auxiliary test fan. The change in the test pressure shall be measured-by a mangmeter as a
fungtion of time. The leakage rate is then determined from the flow of theduxiliary test in or other
prepsure sources. This leakage shall be less than the value calculated fromthe formula appropriate to
the(category.

Normally, the fan is stationary during this test. However, if the correct functioning of the shaft seal is
dependent on fan rotation, the test shall be carried out with the impeller removed and the rgmainder of
thelfan running.

Catggories A to D match the established classes of allowable ductwork leakage rate used|in the air-
confditioning industry. Category E is often specified for systems handling toxic fumes, while categories F
and| G relate to nuclear and defence equipment specifigations, respectively.

Table 3 — Categorization of gas-tight fans — Leakage as a function of test pressure

Maximum test pres-() Time at maximum L. .
Ileakage category sure pressure Acceptance Cr;t;:l:a/t rgaxﬂnum leak-
kPa min
A 0,5 15 0,027 x p0.65
B 1 15 0,009 x p0.65
C 2 15 0,003 x p0.65
D 2,5 15 0,001 x p0.65
E 2,5 15 0,000 5 x p0.65
F 3 60 Fall in p < 500 P3
G 10,5 15 No detectable leals
H1 1,5 60 Fall in p < 150 P3
H2 1,5 60 Fallin p <15 Pa

NOTE 1 Leakage rates in categories A, B, C, D and E are in litres per second per square metre of casing wetted area and p is
the test pressure in pascals.

NOTE 2 Leakage is defined as loss of pressure in categories F, H1 and H2. Especially when measuring the pressure loss
according to leakage categories H1 or H2, attention is drawn to changes of the gas temperature inside the casing or the
ambient pressure during measurement as they can taint the result significantly.

5.4 Transmission arrangements
The six most commonly used types of transmission are:

a) Direct transmission from the shaft of the motor or other prime mover: the impeller is fixed to the
shaft extension.

© IS0 2022 - All rights reserved 5
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b) Transmission through an in-line direct coupling: the transmission shaft and the impeller shaft are
each fixed on a part of the in-line direct coupling and rotate at the same speed.

¢) Transmission through an in-line slipping coupling: the transmission shaft is fixed to the primary
part of the coupling and the impeller shaft to the secondary part of the coupling, enabling them to
rotate at different speeds, the relative difference of which (i.e. the slip) depends upon the speed, the
torque to be transmitted and, when appropriate, the degree of control applied to the coupling.

d) Transmission through a gearbox: the transmission shaft and the impeller shaft are not necessarily
coaxial; they may be parallel or at an angle, their speeds being in one or more given ratio(s).

e) Belt trfansmission: the transmission shait and the Impeller shait are not in-line
ission between the two being by means of flat, toothed or vee belts (or belts of sonte other

€l,]the

Ut para

trans
section) and suitable pulleys. Their speeds are in a given ratio subject to a small amounb of flip,
except|{in the case of the toothed belt.
f) Direct|transmission with inset motor: the motor is set inside the fan casing or impeler, such af an
externpl rotor motor.
Fans shall|be classified according to the transmission arrangements of the fan, especially as faf as
direct and |pelt transmission units are concerned. These are shown in Tablex4for centrifugal units pnd
Table 5 forfaxial units.
Table 4 — Transmission arrangements for centrifugal fans
Arrangement Description Motor position Illustration
no. (see Figure 8)
Single-inlet fan for belt transmission. Impeller*over-
hung on shaft running in two plummer blocks-pillow
1 block bearings or a double-bearing block supported — 4 -
by a pedestal.
Single-inlet fan for belt transmission.Impeller overhung
on shaft running in bearings supported by a bracket
2 attached to the fan casing. — 4 -
Single-inlet fan forpelt transmission. Impeller mounted
on shaft runningin bearings on each side of casing and
3 supported by the fan casing. — ..
Singlezinlet fan for direct transmission. Impeller
overhung on motor shaft. No bearings on fan. Motor
4 stpported by base. — 4 — -
] 1
Single-inlet fan for direct transmission. Impeller
overhung on motor shaft. No bearings on fan. Motor
5 attached to casing side by its flanged end-shield. — 4 -
NOTE Arrangement numbers 1, 3, 6, 7, 8 and 17 can also be provided with the bearings mounted on pedestals for base set
independent of the fan housing.

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=fe4cb5b91695742376d771a1a8ecd875

Table 4 (continued)

ISO 13349-2:2022(E)

Arrangement
no.

Description

Motor position
(see Figure 8)

Illustration

Double-inlet fan for belt transmission. Impeller mounted
on shaftrunning in bearings on each side of casing and
supported by the fan casing.

Single-inlet fan for coupling transmission. Generally, as
arrangementna 3 hutwith a hase forthe driving motor

K]

Single-inlet fan for coupling transmission. Generally,
as arrangement no. 1, plus an extended base for the
driving motor.

Single-inlet fan for coupling transmission. Generally,
as arrangement no. 1, but with the motor mounted on
the outside of the bearing pedestal.

WorZ

10

Single-inlet fan for belt transmission. Genérally, as
arrangement no. 1, but with the drive mator inside
the bearing pedestal.

11

Single-inlet fan for belt transmiSsion. Generally, as ar-
rangement no. 3, but with the fah and motor supported
by a common base frame:

WorZ (very
rarely X orY)

12

Single-inlet fan(for belt transmission. Generally, as ar-
rangement no. 1, but with the fan and motor supported
by a common base frame.

WorZ (very
rarely X orY)

13

Sifigle-inlet fan for belt transmission. Generally, as ar-
rangement no. 1, but with the motor fixed underneath
the bearing pedestal.

14

Single-inlet fan for belt transmission. Generally, as
arrangement no. 3, but with the motor supported by
the fan scroll.

V,Wor?Z

15

Single-inlet fan for direct transmission. Driving motor
in-set within impeller and fan casing.

NOTE Arrangement numbers 1,3, 6,7, 8 and 17 can also be provided with the bearings mounted on pedestals for base set
independent of the fan housing.

© IS0 2022 - All rights reserved
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arrangement no. 6, but with the motor supported by
the fan scroll.

Table 4 (continued)
Arrangement - Motor position .

1o, Description (see Figure 8) Illustration
16 Double-inlet fan for direct transmission. Driving motor —

in-set within impeller and fan casing.
17 Double-inlet fan for coupling transmission. Generally, —

as arrangement no. 6, but with a base for the driving

motor.
18 Double-inlet fan for belt transmission. Generally, as| W or Z (very

arrangement no. 6, but with a fan and motor supported| rarely X or Y)

by common base frame.
19 Double-inlet fan for belt transmission. Generally, as V,WorZ

NOTE Arrapgement numbers 1, 3, 6,7, 8 and 17 can also be provided with the.bearings mounted on pedestals for basd
independent of the fan housing.

set

Table 5 — Transmission arrangements for axial fans

Arrangemient

Description

Motor position

(see Figure 8)

INlustration

Belt transmission. Impeller overhungon shaft running
in two bearings, suitably supperted.

1 —
Belt transmission. Impeller overhung on shaft running
between bearings’and supported by fan housing.
3 . -+ L
Direct transmission. Impeller overhung on driving motor
shaft, No bearings on fan. Driving motor base-mounted
4 orintegrally direct-connected. —
Coupling transmission. Generally, as arrangement no.
3, but with a base for the driving motor.
7 J—
Coupling transmission. Generally, as arrangement no.
1, plus an extended base for the driving motor.
8 —

© IS0 2022 - All rights reserved
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Table 5 (continued)
Arrangement Description Motor position Ilustration
no. (see Figure 8)

Belt transmission. Generally, as arrangement no. 1,
but with a driving motor outside and supported by

9 the fan casing. See Fioure 6
Belt transmission. Generally, as arrangement no. 3, but il
with fan and driving motor outside and supported by
a common base frame. UV, WorZ

11 (very rarely X

orY) @

Belt transmission. Generally, as arrangement no. 1,
plus an extended base for the driving motor.

U, V,WorZ ] T
12 (veryrarely X

orY) @

5.5/ Inlet and outlet conditions

Thedirection or condition of the flow into or out of th€'fan may be modified by the addition of pncillaries.
These are identified by alphabetical subcodes (see\Iable 6).

Table 6 — Inlet-and outlet ancillaries for fans

Illustration
Subcode Description ; i i i i
p Axial-flow-fans Single-inlet centrifugal | Double-inlef centrifugal
fans faps
U Fan with inlet and outlet epehings
immediately adjacent to the ¢asing. [ (= —
A i A i £
= = | =
i
E Fan with a cofe-erbell mouth inlet and
with the odtlet’opening immediately ™~ ™~ ™~ E:l -~
adjacent! ar — - — 1T
D Fan with a diffuser on the fan outlet
and with the inlet opening immediately Hin | (= [ =
adjacent. \ :I:—- \ -1 +
I _I -
ED Fan with a cone or bell mouth inlet on N
theinletside and adiffuser on the outlet. _
/
B Fan with a bend on the inlet side and J—
the outlet side immediately adjacent. .
—

©1S0 2022 - All rights reserved 9
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Table 6 (continued)
Illustration
Subcode Description . Single-inlet centrifugal | Double-inlet centrifugal
Axial-flow-fans fans fans
BD Fan with abend on the inlet side and a
diffuser on the outlet.
o GEY

S Fan with side box entry to the inlet and

tlat dintalizadi +

4 IE,I' 1T I N e PN |

SD

hn with side box entry to the inletand
iffuser on the fan outlet.

o

5.6 Method of fan control
The follow]ng are the various methods of fan control commonly used in-0tder to modify fan performapce.

a) Speed|control: speed can be varied either continuously orsin‘steps by a variable-speed mqtor,
variable-speed coupling, variable speed drive (VSD), voltage control or by use of electronidally
commiutated or switched reluctance motors.

NOTE1 At widely varying operational conditions, speed control is much more efficient than dampdgr or
vane cqntrol.

b) Dampegr control: the fan performance is contrelled by means of a damper, either on the inlet of on
the ouflet, creating an additional variable system resistance.

c) Vane cpntrol: vanes mounted at the fan\inlet can be adjusted in order to change the fan performgnce
by confrolling the swirl at the fan inlet.

d) Blade pitch control: variable blade pitch control (normally only for axial fans). The blade angle of
the impeller can be varied while the impeller is rotating, all blades being simultaneously variedl by
one operation.

e) Adjustpble pitch: if £he“blade angle of the impeller can be altered only when the impellgr is
statiorary, this methed of control is termed “adjustable pitch”.

NOTE 2  Vhen the.blade angle cannot be changed, it is said that the fan has a “fixed pitch”.

5.7 Designation of direction of rotation and position of parts of the fan assembly

5.7.1 General

The conventions specified in this subclause shall be used for designating the direction of rotation of the
fan and the position of some of its parts.

5.7.2 Direction of rotation

By convention, the direction of rotation is determined from the side opposite the impeller inlet,
no matter what the actual position of the drive (see Figures 1, 2 and 3). The direction of rotation is
designated clockwise (right-hand, symbol RD) or anticlockwise (left-hand, symbol LG) according to the
direction seen when viewed along the axis of the fan from the side opposite the impeller inlet.

10 © IS0 2022 - All rights reserved
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For a contra-rotating fan, rotation of the first stage shall determine the direction of rotation.

NOTE1 For a double-inlet centrifugal fan and a cross-flow fan, the direction of rotation is determined when
viewed from the driving side.

NOTE 2  Clockwise rotation of the fan can entail anticlockwise rotation of the driving motor. Rotational
direction of motor is always defined looking upon the driving end of the motor shaft.

NOTE 3 In axial fans the direction of flow can be determined by the shape of blades, i.e. air flows from the
leading edge to the trailing edge of the blades.

a) LG — Anticlockwise rotation b) RD — Clockwise rotation

a Flow of air.
b | Direction of rotation.

The|rotation of a single-inlet fan shall be determined from the side opposite the inlet, regardless of the acfual location
of the drives.

Figure 1 — Direction of rotation for centrifugal radial flow fan

=,

{

a) LG — Anticlockwise rotation b) RD — Clockwise rotation

©1S0 2022 - All rights reserved 11
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a Flow of air.
b Direction of rotation.

NOTE The rotation of an axial fan is determined from the side opposite the inlet.

Figure 2 — Direction of rotation of axial-flow and mixed-flow fans

a)| LG — Anticlockwise rotation b) RD — Clockwise rotation

a Flow offair.
b Directi¢n of rotation.

Figure 3 — Direction of rotation of cross-flow fans

5.7.3 Outlet position of a centrifugal fan

The anguldr positions of the outlet of a fan shall bg)defined in relation to an origin taken as a strajght
line perpendicular to the mounting base towards.the axis of rotation (see Figures 4 and 5).

The outlet position of a centrifugal fan is designated by the symbol for the direction of rotation, i.e} LG
or RD, follgwed by the angle, in degrees, between the origin and the axis of discharge, the angle bg¢ing
measured |n the direction of rotation-as‘defined in 5.7.2 (e.g. LG 135 or RD 90) (see Figures 1, 4 and|5).

a Flow of air.

Figure 4 — Conventional designation of the outlet position of a centrifugal fan

12 © IS0 2022 - All rights reserved
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LGO

LG 45

LG 90 LG 135

LG 180 LG 225

LG 270

LG 315

RD 45 \
O

RD 225

Figure 5 — Recommended positions for the outlet of a centrifugal fan

5.7{4 Position of component parts of a centrifugal fan with volute casing

Thegangular position of a motor, inlet box or bend, inspection door or any other Ccomponent is designated
by the symbol for the direction of rotation (i.e. LG or RD) followed by the argle, in degrees, bptween the
origin as defined in 5.7.3 and the axis of the component part, the angle Being measured in the direction
of rptation as defined in 5.7.2 (see Figure 6).

NOTE

EXAMPLES

- 290°

180°

Outlet

LG 315

[nspection door LG 135

Inlet box

Motor

LG 45
LG O

Where the fan casing is not provided with feet, the outlet position is taken as 0°.

»O

35°

Outlet
Inspection door
Inlet box

Motor

180°

RD 0
RD 225
RD 0
RD 135

Figure 6 — Conventional designation of the angular position of component parts

of a centrifugal fan with volute casing

5.7.5 Position of component parts of an axial-flow, mixed-flow or other fan with coaxial inlet

and outlet

The angular position of a motor, inlet box or bend, outlet bend, inspection door, terminal box, mounting
feet, extended lubricators and axis of the belt drive or gearbox input shaft is defined by the angle, in
degrees, between the origin and the axis of the component measured in a clockwise direction, when
viewed along the axis of rotation, from the side opposite to the inlet, irrespective of the direction of
rotation of the fan (see Figure 7).

© IS0 2022 - All rights reserved
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An exception is a reversible axial fan which is viewed from the driving side. Where the definition of
origin given in Figure 7 does not apply, an arbitrary origin may be chosen.

00
315° | 45°
"\, | ‘/
270° —- - élé ; .- —9Q°
/ = AN
225° i 135°
180°

EXAMPLE | Inspection door: 90°

Motor: 315°

Figure 7 — Conventional designation of the angular position of components
of an axial-flow, mixed-flow or other fan with coaxial inlet and outlet

5.7.6 Popition of motor or other prime movers

5.7.6.1 Rlan view position of motor for belt or chain drive

The positign of a motor when viewed perpendicular tosthe fan mounting base shall be denoted by|the
letters W, X, Y, Z, as shown in Figure 8, and it shall be'specified whether the drive is on the inlet sidge or
on the sidelopposite the inlet.
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Key]

U to

5.7
inld

Thd
in H

fan
Z positions of motor relative to shaft

Figure 8 — Conventional designation of the alternative positions in plan viey
of'axmotor for a belt-driven fan

6.2 Position of motor in)a direct-driven axial-flow, mixed-flow or other fans with ¢
t and outlet

motor position for-@direct-driven fan with horizontal or vertical axis shall be designate
igure 9.

oaxial

1 as shown

A B
Motor upstream Motor down§

tream

T T

= =
Horizontal axis - i%j

—_—
—_—
—_—
—_—
—_—
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H‘\] ]\'H

u f
Upward discharge
. -
Vertical axis AL 8U
i P

m,

i

D =

Downward discharge @

lml

BD

imi

AD

Figury

5.8 Chal

5.8.1 Chparacteristic dimensions

Size design

Figures 10
the outlet i

5.8.2 Te

The illustr
fans (Table
Many altey
taken as st

p 9 — Conventional designation of the motor position ina/direct-driven axial-flow,

racteristic dimensions and component parts

s identified by “2” and the impeller tip diameter is identified by “3.”

rms for fan component parts

native features@nd arrangements are possible and the selected illustrations shall nof
andard designs. for the kinds of fan involved.

mixed-flow or other fans with coaxial inlet'and outlet

ations and inlet and outlet flanges shall®e as defined in ISO 13351.

to 13 show the arrangements of ty'pical fans. In each case, the fan inlet is identified by

htions in Figures 10, ¥ 12 and 13 have been chosen as examples to show component part

7 gives the index gffan parts and Table 8 lists the preferred terms for fan component pa

Table 7 — Index illustration of fans

s of
'ts).
be

Ref. Fan type Features

Aa Centrifugal Backward-curved — indirect drive

Ab Forward-curved — direct drive

Ac Paddle blades — indirect drive

Ad Vane control — coupled drive

Ae Double inlet

Af Multistage

Ag Two stages with duct connection (duplex)
Ah Radial blades

16
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Table 7 (continued)
Ref. Fan type Features
Ba Axial-flow Long casing — guide vanes — direct drive
Bb Short casing — direct drive
Bc Indirect drive
Bd Shielded motor (bifurcated) — direct drive
Be Multistage — indirect drive
Bf Propeller fan
Ca Mixed-flow Direct drive
Da Cross-flow Direct drive
Table 8 — List of preferred terms for fan components
Item Component part? AY BY ¢ D
noj a|b|c e | f| g | h |ra c e [[f]| a | a
10 |Impeller a|b c e f Hot) a c e f a a
11} |[Blades a|b|c e f h | a c e f a a
17 |Blade tip a b c f h
13 |Blade tip a|b c d | e f a
14 |[Blade inlet edge a|b|c f
1§ |Blade leading edge a|b e f
14 |Blade trailing edge a|b e f
17 |Blade root a b c e a
18 |[Hub a e a| b c e f a
19 [Hub boss a c e f h|a|b a
2(0 |Hubdisc a b a
21 |Hubrim a| b a
27 |Hub spider c h
23 |Impeller backplate a b f
24 |Impeller centreplate e
25 |Impeller endplate a
24 |Impeller shroud a b e f
27 |Impeller intermediate'shroud a
24 |Fancasing a c e flg a|b|c|d]|e a a
29 |Scroll plate a c e f g
30 |Cut-off a c f h
31 |Extended cut-off e
37 (lGasinginlet sideplate a c e f g h
3 Casing backplate a b 3 d i g h
34 |Casing coverplate c h
35 |Inletflange b c | d f h | a d | e a
36 |[Inletspigot a
37 |Shaped inlet a e a b a
38 |Inlet box a
39 |Outletflange a c f |l g|h|a d e a
40 |Outlet spigot b e
41 |Outlet transformer a
a See Figures 10,11, 12 and 13.
b See Table 7.
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Table 8 (continued)

Item Component part? A” B |0
no. a|b|c|d|e|f|g|h|a|b|c|d|e]|f]|al]|a
42 |Outlet expander f a e
43 |Outletreducer c h
44 |Interconnecting duct g
45 |Centre fairing a
46 |Upstream centre fairing a e a
47 |Downstream centre fairing a e a
48 |Fairinp supports a e 61’

49 | Guide franes (a set) f e (Sl/
(Guidg vane) f e (-1’/()/

50 |Upstr¢am guide vanes (a set) a q’
(Upstfeam guide vane) a ():;x

51 |Downgtream guide vanes (a set) a y\‘ e a
(Dowijstream guide vane) a ‘D e a

52 |Casing stiffeners a d \OJ a

53 |Base angles a|b c d h I C\ e

54 |Foot of feet e << a c a a

55 |Casing drain c <2®

56 |Accesqorinspection door a c 0\\ h a c

57 |Mountling ring (wall flange) Q\ b

58 Moun]ing lugs Q"\\Q b

59 |Diaphfagm plate $ I f

60 |Motor|stool b A’\Q)

61 |Motor|bracket \'C' c | d

62 |Motor|arms ) C\JE b f

63 |[Motorfsupports C)\\ a a

64 |Beariijg pedestal .a

65 |Beariijg bracket Q‘\ . c h e

66 |Bearirng stool C)O d

67 |Bearing supports O . e c

68 |Basefffame % a c h e

69 | Anti-vibration mountings %\ c h e

70 | Combination baseplatQ@ d

71 |Motorfor other pri VTOver b c d f g | h a b c d e f a a

72 |Bearings é a c d e h c e a

73 |Shaft &?‘ a|b c d e f h|a|b c|d]| e f a a

74 | Shaft x%ion a b c e h a

75 |Shaftseal b

76 | Cooling disc (or impeller) a

77 | Fan pulley c h c e

78 |Motor pulley c h c e

79 | Drive belt(s) c h c e

80 |Coupling d

81 |[Inletguard a a a

82 |[Motor-side guard b f

83 |Impeller-side guard b f

a See Figures 10,11, 12 and 13.
b See Table 7.
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Item
no.

Component part?

Ab

Bb cb | Db

84
85
86
87
88

Shaft guard

Drive guard

Coupling guard

Cooling disc (or cooling impeller) guard
Inlet vane control

Dimensions

(2 B oS N N

Faninlet

Fan outlet

Impeller tip diameter
Impeller tip clearance

Impeller inlet clearance

== - - =2

)
a

Qs s o
[¢]
—
)

a See Figures 10,11,12 and 13.
b See Table 7.

87

52 72 73

/
/ 30 11 29
1

73

4

32
53

7

64

T
/
68 /

7 26 27 23

a) Example 1
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18
73
2 2
- 19 40
35 10 B
74 14
~ 33 12
1 || 3 (
38 -—'—ﬁt
M= )
P o /
2 L 75 .
53 29
\ 60 ~
0 26 | 12
14 23
b) Example 2
43 L 2
L2 . =73 L 2 5 30
33 ' ‘ ] e 12
______ 23 74 43
34— 34 65 . S 56
31 5 85 ORI
10 Z \
1.\ ""%77 % N 11
o S 28 ‘. T ey \
19— 1/ 1| E— SN ECINS 29
L 79 VAR S W
1 || E / \‘i |I~ \:/ \/85
72: (1 78 Bo 1D
11 - il \ -
i I 12 53 E | H\ 55 (e]
7 et ‘ 71
5 | I |
64 /IAA;L. i LL LL LL
o O | —
c) Example 3
NOTE Jee Tables 7 and.8.
Figure 10 — Illustrations of centrifugal fans
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63 50 11 13 17 21 48

/‘r‘
= BZ
\\
38 46 71 18 19 20 73 47 38

a) Example 1
16 63 48 56 39

54

81 54 46 107451 2871 47

b) Example 2

37 10 28

c) Example 3
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