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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$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechfiigt)«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’wj in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm s are circulated to the member bodies for voting. Publication as an
International Standard requires app é:)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible fo

ogegltifying any or all such patent rights.

ISO 14695 was prepared by Technical Comm&(@g ISO/TC 117, Industrial fans.
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Introduction

ISO 14695 is a part of a series of standards covering important aspects of fans which affect their design,
manufacture and use. This series includes ISO 5801, I1SO 5802, ISO 12499, 1SO 13347, 1SO 13349,
ISO 13350, ISO 13351 and ISO 14694.

Vibration is recog\ ed as an important parameter in the description of the mechanical performance of fans. It
gives an indicati how well the fan has been designed and constructed and can forewarn of possible
operation problem dl%he problems may be associated with inadequacies in support structures and machine
deterioration, etc. O’

Vibration measurement%y be required for a variety of reasons of which the following are the most

important: Q

a) design/development eval@ns;

b) in situ testing; %

c) as information for a condition-moﬁing or machinery health programme (ISO 14694 and Annex C gives
recommended measuring positionsor machinery health measurement);

d) to inform the designer of associated sypporting structures, foundations, ducting systems, etc., of the
residual vibration which will be transmit the fan into the associated structure;

e) as a quality assessment at the final inspectior@ge;

f)  to be sure of acceptability of specific dynamic Io%

All the information which can be obtained from tests co d in accordance with this International Standard
(see Clause 10) is neither necessary nor appropriate for @,f—grading purposes. Reference should be made
to 1SO 14694 for this purpose. Vibration as a consequenc unbalance should be measured at the fan

bearings and, in this connection, the recommendations given i @) 1940-1 should be followed.

Whilst an open inlet/open outlet test may be useful as a quality g%(this International Standard recognizes
that the vibration of a fan will be dependent upon the specified @dynamic duty, which determines the
rotational speed and position on the far characteristic curve. O;

Although alternative standards exist which deal with the vibration of mach@generally (e.g. ISO 10816), they
presently have limitations because of their universal nature when consid specific family of machines
such as fans. &\

L

This International Standard describes the methods of measurement which will*g consistent results and
which may be used as a basis for comparison between products. The amount of iRfbrmation which needs to
be presented and the preferred units are given in ISO 14694. Such information is dependent on the purpose
for which the test has been conducted, the type of fan, its application and its method of mounting in service.

© 1SO 2003 — Al rights reserved \
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Industrial fans — Method of measurement of fan vibration

1 Scope )\

This Internationa%dard describes a method of measuring the vibrational characteristics of fans of all types,
except those desig solely for air circulation, for example, ceiling fans and table fans. However, it is limited
to fans of all types i ed with a power of less than 300 kW. For fans of greater power than this, the
methods described ir:% 10816-1 and the applicable limits given in 1SO 10816-3 may be used. This
International Standard gi @a general method only and does not give criteria for interpretation of data (see

ISO 14694). Q

This International Standard s jes the measurement of vibration that may be recorded as overall root-
mean-square r.m.s. velocity, ac ation or displacement, or in terms of a frequency spectrum, within the
appropriate frequency range. Me ;a of testing when suspended on elastic ropes or when installed on
resilient mountings are included. /‘

It is recognized that the oscillatory forces at mounting points can be a useful measurement for analysing the

effects on support structures; but such measurements are outside the scope of this International Standard.

Annexes are given for information. Annex {ves secondary measurement methods which, whilst not
recommended for accurate measurements, ma used for assessing the balance of series-produced fans or

for comparative site measurements. 6

2 Normative references 0

The following referenced documents are indispensable e application of this document. For dated
references, only the edition cited applies. For undated re ces, the latest edition of the referenced
document (including any amendments) applies. A

ISO 1940-1, Mechanical vibration — Balance quality requirementsQ igid rotors — Part 1: Specification and
verification balance tolerances o

ISO 2041:1990, Vibration and shock — Vocabulary 6

ISO 2954, Mechanical vibration of rotating and reciprocating machinery — R@(ements for instruments for
measuring vibration severity f

ISO 5801:1997, Industrial fans — Performance testing using standardised airways (p
ISO 10816-3, Mechanical vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 3: Industrial machines with nominal power above 15 kW and nominal speeds between 120 r/min

and 15 000 r/min when measured in situ

ISO 14694:2003, Industrial fans — Specification for balance quality and vibration levels

© 1SO 2003 — Al rights reserved 1
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IEC 60034-14, Rotating electrical machines — Part 14: Mechanical vibration of certain machines with shaft
heights 56 mm and higher — Measurement, evaluation and limits of vibration

IEC 60651, Sound level meters

IEC 61260, Electroacoustics — Octave-band and fractional- octave band filters

3 Terms and definitions

*

For the purposes of thi;,%ument, the terms and definitions given in ISO 2041 and the following apply.

3.1 e
background vibration &
all sources of vibration indepe@ﬂt of the source

3.2
duty point OQ

(aerodynamic duty) point on the fan p@mance curve at which a fan operates
3.3 @

fan performance curve

(fan characteristic) plot of pressure rise de@ﬁeg by the fan against the airflow through a fan

Ve
3.4 @
radius of gyration Q

measure of the distribution of mass about a chosen&xis, given as the square root of the moment of inertia
about that axis divided by the mass A
3.5 QL

resilient mount 7%
mount with elastic characteristics, and measurable deflect%ut no permanent deformation under normal
load conditions

*

4 Symbols and units

&
Q
O@

For the purposes of this International Standard, the following symbols an its apply.

Symbol Term 6 Unit
a Instantaneous vibration acceleration 08 m/s?2
o Reference vibration acceleration *A m/s2
A Vibration acceleration amplitude of peak L m/s2
Ad r.m.s. vibration acceleration level above a reference of 10-6 m/s2 (de

A
Agg = 201log4 (&j
‘ %\ 10-8

Armes. r.m.s. vibration-acceleration amplitude m/s?
d Instantaneous vibration displacement Mm, mm orm
D Vibration displacement amplitude of peak Mm, mm orm

2 © 1SO 2003 — Al rights reserved



