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Foreword

13O (the international Orgamization for Standardization) is a worldwide
federation of naticnal standards bedies (ISO member bedies). The work of
preparing International Standards is narmally carried out through 1SO
technical committees. Each member body interested in a subject for which
a technical committee has been estabiisned has the right to be represented
on that committee. international organizations, governmental and non-
governmeantzl, in liaisen with SO, also take parnt in the work. 18O
collaborates ciosely with the International Electrotechnicai Commission
(IEC) on all matters of slectrotechnical standardization.

Draft Internationat Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 %% of the member bodies casting
a vote.

fnternational Standard 1SO 10816-3 was prepared by Technical Committee
ISO/TC 108, Mechanical vibration and shock, Subcommittee SC 2,
Measurement and evaluation of mechanical vibration and shock as applied
to machines, vehicles and structures.

ISO 10816 consists of the fellowing parts. under the general title
Mechanical vibration — Evaluation of machine vibration by measurements
on non-rotating parts:

—  Part 1: General guidelines

— Part 2: Large land-basad steam turbine generator sets in excass of
50 MW

—  Part 3: Industnal machines with norminal power above 15 kW and
nominal speeds between 120 r/min and 15 000 r/min when measured
in situ

—  Part 4: Gas turbine driven sets exciuding aircraft derivatives

— Part 5: Machine sets 'n hydraulic power generating and pumping
plants
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— Part 8 Reciprocating machines with power ratings above 100 kW

Annex A forms an integral part of this part of I1SO 10816, Annex B 15 for
information only.
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Introduction

ISO 10815-1 s the basic gdocument wnich describes the gereral
requirements for evaluatng the wvibration of variaus machine types when
the vitration measuremeants are made on non-rotating parts. This part of
ISO 10816 provides specific guidance for assessing the saventy of
vibration measured con beanngs, bearing sedestals. or housings of
industrial machines when measuraments are made in i,

Two criteria are provided for assessing the machine vibration. Cne criterion
considers the magnitude of the cbserved vipration: the second considers
changes in the magnitude. It must be recognized. howsver that these
critena de not form the only tasis for jugging the severity of vibration. Far
some machine types, it i also common to judge the vicration bpased on
measurements taken on the rotating shafts. Shaft vibration measurement
requirements and  criteria are addressed in separate documenis.
1ISO 7913-1 and ISQ 7319-3.
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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
1 Scope
The vibraton criteria provided in this part of 1SO 10816 apply 10 machine sets with, for instance, steam turbine or
electrical drives. naving a power above 15 kW and operating speeds between 120 r/min and 15 000 r/min,
The machine sets covered by this part of ISC 10816 include:

. — steam turbines with power up to 50 MW:

— steam turbine sets with power greater than 30 MW and speeds below 1 500 r/min or abcove 3 600 /min (not
included in 150 10816-2);

— rotary compressors;
— ndustrial gas turbines with power up to 3 MW,
— opumps of centrifugal, mixed flow or axial flow type:

— generators, except when used in hydraudlic power generating and pumping plants,
— electrical motoers of any type;

— Dlowers or fans.

NOTE However. it should be noted that the vibration criteria presented in this part of ISO 10816 are generally onty applicatle
to fans with power ratings greater than 30C kW or other fans with a reasonably rigid structure/frame which are not flexibly
supported. As and wnen circumstances permil. recommendations for other types of fans, including those which are flexibly
supportad or with lightweight sheet metal construction, wilt be prepared. Until such time. classifications may be agread between
the manutacturer and customer, using resuits of previous operaticnal experience; see also 1SQ 14694,

The following are excluded from this part of iSO 108186:;

— land-based steam turbine generator sets with power greater than 50 MW and speeds of 1 500 r/min,
1 800 r/min, 3 000 /min, or 3 600 r/min (see ISC 10816-2);

— gas turbine machines with power greater than 3 MW ({see 1SO 10816-4);

— machine sets in hydraulic power generating and pumping plants (see 1SQ 10816-5);
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— machines coupled to reciprocating machines (see ISQ 10816-3);

—— ratary positive dispiacement cOMpPrassors (e.g9. screw Compressors);

—  reqiprocating Compressors;
— reciprecating pumps:
— submerged motor-pumps:

—  wind turbines.

The criteria of this part of 180 10816 appiy 1o /7 sity Droad-band vibration measurements taken on the bearings,
beanng pedestals, or housing of machines under steady-state operating conditions within the nominal operanng
speed range. They relate 1o both acceptance tesung and operaticnal monitonng. Tha evalualan crtena of s pan
of ISQ 10816 are intended 16 agpiy 1¢ soth contnuous and non-continuous Monitoring situations.

This part of ISO 10815 encompasses machings which may have gears or railing element tearings. tut does net
address the diagnostic evaiuation of the condition of those gears or beanngs.

The criteria are applicable anly tor the vibration grocduced by the machine sat itself ana rot for vibration whicn 1s
fransmitted to the machine set fram externai sources.

2 Normative refarences

The following standards contain provisions whigh, through reference in this text, constitute pravisions of this pan of
ISC 10818. At the time of publication, the editions indicated were valid. Al standards are subject 0 revision, and
parties tc agreements based on this part of ISO 10816 are encouraged to Investigate the possibility of applying the
mast recent editians of the standards indicated beiow. Members of IEC and 1SO maintain registers of currently valig
International Standards.

130 496:1973. Lriving and driven machines — Shaf: heights

SO 2954:11975, Mechanical vibration of rotating and raciprocating machinery — Requiremants for ingtruments for
measuring vibration severity

18O 7919-3:1986, Mechanical vibration of non-reciprocating machines — Measuremants on rotating shafts and
evaluation critena — Pan 3! Coupled industrial machines

ISQ 10816-1:1995, Mechanical vibration — Evaluation of machine vibration by measurements on non-ratating
eans — Part 1: General guidelines

3 Measurement procedures and operational conditions

The general procadures described in SO 10816-1 shall be used, subject to the recommendatians set out below.

3.1  Measurement equipment

The measuremeant equipment shall be capable of measurng broad-band r.m.s. vibration with flat response aver a
frequency range of at least 10 Hz to 1 000 Mz, in accordance with the requirements of SO 2554 Depending on the
vibration criteria, this may require measurements of displacement or velocity or combinations of these (see
ISQ 10816-1). However, for machines with speeds approaching or gelow 600 rimun, the lower limit of the flat
response frequency range shail not e greatar than 2 Hr.

NOTE i the measurement equipment is also to be used for diagnostic pUIROSeS, an upper frequency limit higher than
1 000 Hz may be nacassary.
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Care should be taken 1o ensure that the measunng system is not influenced by environmentai factors such as:
— temperature varnations;

— magnetic fielgs:

—  sound fields;

— POWEr 3ource variations;

— lransducer cable length;

— transgucer cnentation.

Particular afttention should be given to ensure that the vibration transducers are correcily mounted and thar such
mountings Qo not cegrade the accuracy of the measurements.

3.2 Measurement (ocations

Measurements wiil usually be taken an exposed parts of the machine that are normally accessible. Care shall be
taken to ensure that measurements reascnably represent the vibration of the bearing housing and do not include
any local resonances or amplification. The locations and directions of vibration measurements shall ba such that
they provice adequate sensitivity to the machine dynamic forces. Typically, this will require two orthogonal radhal
measurement locations on each bearing cap or pedestal, as shown in figures 1 and 2. The transducers may be
placed at any angular positicn on the bearing housings or pedestais. Vertical and horizonta; directions are usuaily
preferred for honizontally mounted machires. For vertical or Inclined machines, the location that gives the maximum
vibration reading, usuaily in the direction of the elastic axis. shail be one of those used. In some cases it may be
reccmmended to measure also in the axal direction {see 5.1.3). The specific locations and directions shall be
recorded with the measurement.

A single transducer may be used on a bearing cap or pedestal in place of the more typical pair of orthogonal
transducers if it is known (0 provide adequate informaticn on the magnitude of the machine vibration. However.
caunon should be observed when evaiuating vibration from a single transducer at a measurement plane since it
may not be oriented to provide a reasonable approximation to the maximum vajue at that plane.

3.3 Continuous and non-continuous monitoring

it is common practice on targe or critical Machinery to have installed instrumentation for continuous on-line
macnitoring of vibration values at key measurement points. For many machines, mairly those of small size or power,

centinuous monitoring of the vibration parameters is not necessarily carried out. Changes in unbalance. bearing

3.4 Operational conditions

Measurements shall be carried out when the rotor and the main bearings have reached their normai steady-state
Cperating temperatures and with the machine running under specified conditions: for example ar rated sgeed,
voitage, flow, pressure and load.

Cn machines with varying speeds or loads, measurements shall be made under all conditions at which the machine
would be expected to operate for prolonged periods. The maximum measured value under these conditions shali be
considered representative of vibration severity.

it the measured vibration is greater than the acceptance criteria allowed and excessive background vibration is
suspected, measurements should be made with the machine shut down to determine the degree of externai
influence. If the vibration with the machine stationary exceeds 25 % of the value measured when the machine is
running, corrective action may be necessary to reduce the effect of background vibration,

NCTE In some cases the effect ot background vibration may be nuilified By spectrum analysis or by gliminating the offending
external source.
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Figure 1 — Measuring points
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Figure 2 — Measuring points for verticai machine sets

4 Machine classification
In thts part of 1ISO 10816, the vibraticn severity will be ciassified according to the following parameters:
- machine type;

. - rated power or shaft height;

- support system flexibdity,
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4.1 Classification according to machine type, rated power or shaft height

Significant differences in design, type or beanngs and support structures require a separation mio diferant machine
groups (for shaft height H, see 1SO 496). Machines of these four groups may have horizontal, verical or inclined

shafts and can be mounted on rigid or flexible suppons.

Group 1; Large machines with rated power above 300 KW electrical machines with shait heignt = > 315 mm.

These machines normaily have sleeve bearings. The range of cperating or nominal speecs s relatively broad and
ranges from 120 r/min to 15 000 r/mn.

Group 2: Medium-size machines with a rated power above 15 KW up to and including 300 xW. electrical machines
with shaft heignt 160 mm < H < 315 mm.

These machinas normally have rolling element bearings and operating speeds above 500 rmin.

Group 3: Pumps with multivane impelier and with separate driver {centrifugal, mixed flow or axial flow) with rated
power above 15 kKW,

Machines of this group may have sieeve or rolling element bearings.

Group 4 Pumps with multivane impeller and with integrated driver (centrifugal, mixec flow and axial How} with rated
power above 15 KW.

Machines of this group mostly may have sleeve or raliing element bearings.

-

NOTES

1 The shait height H of a machine is defined in 18O 496 as the distance, measured on the machine ready for delivery,
between the centreline of the shaft and the base plane of the machine itself (see figure 1).

2 The shaft height of a machine without feet, or a machine with raised feet, or any vertical machine. IS to be taken as the shaft
height of a machine in the same basic frame, but of the horizontal shaft toot-mounting type. When the trame is unknown, hait of
the machine diameter should be used.

4.2 Classification according to support flexibility

Twe conditions are used to classify the support assembly flexibility in specified directions:
- rigid supports,
— flexible suppors.

These support conditions are determined by the relztionship between the machine and foundation flexibilities. If the
lowest natural frequency of the combined machine and support system in the directicn of measurement is higher
than its main excitation frequency (this is in most cases the rotational frequency) by at least 25 %, then the support
system may be considered rigid in that direction. All other support systems may be considered flexible.

As typical examples, large- and medium-sized electric motors, mainly with low speeds, would normally have rigid
supports, whereas turbo-generators or compressars with power greater than 10 MW and vertical machine sets
would usually have flexible supports,

In some cases, a support assemoly may be rigid in one measuring direction and fexibie in the other. For example,
the lowest natural frequency in the vertical direction may be well above the main excitation frequency, while the
horizontal natural frequency may be considerably less. Such a system wouid be stiff in the vertical plane but flexible
in the horizontal. In such cases, the vibration shouid be evaluated in accordance with the support classification

. which corresponds to the measurement direction,

If the class of a machine-supporn system cannot be readily determined from drawings and calculation, it may be
determined by test.
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5§ Evaluation

. ISC 10816-1 provides a generai descrigtion of the two svaluation criteria used to assess vibration severty on
various classes of machines. One criterion considers the magnitude of cbserved broad-band vitration: the second
considers changes in magnitude, irrespective of whether they are increases or decreases.

5.1 Criterion I: Vibration magnitude

This criterion 1s concerned with gefining limits for vibration magnitude consistent with acceptable dynamic loads on
the beanngs and acceptatle vibration transmission into the environment througn the support structure and
foundaticn. The maximum vibration magnitude observed at each bearing or pedestal is assessed against the
evaluation zones for the support class. The evaiualion zones have been established from internaticnal experience.

5.1.1 Evaluation zones

The following evaiuation zones are defined to permit a quaiitative assessment of the vibration of a given machine
and provide guidelines on possible actions,

Zone A: The vibration of newly commissioned machines would normally fall within this zore.

Zone 8: Machines with vibration within this zone are normally considered acceptable for unrestricted long-term
operation.

Zone C: Machines with vibration within this zone are normaily considered unsatisfactory for long-term continuous
cperation. Generally. the machine may be operated for a limited period in this condition until a suitable cpportunity
anses for remedial actign.

Zone D Vibration vaiues within this zone are normally considerad to be of sufficient severity to cause damage to
the machine.

. Numerical values assigned !o the zone boundaries are not intended to serve as acceptance specifications, which
snail be subject to agreement between the machine manufacturer and customer. However, these values provide
guidelines for ensuring that gross deficiencies or unrealistic requirements are avoided. In certain cases, there may
be specific features associated with a particular machine which would require different zone boundary values
(higher or lower) 10 be used. In such casas, it is normally necessary for the machine manufacturer to explain the
reasons for this and. in particular, to confirm that the machine would not be endangered by operating with higher
vibration values.

5.1.2 Evaluation zone limits

The vaiyes for the zone boundaries which are given in tables A.1, A2, A.3 and A4 are based on the maximum
oroad-band values of velocity and displacement when measurements are taken from two orthogonally oriented
radial transducers. Therefore when using these tables, the higher of each of the values measured from the two
transducers in each measurement plane should be used, When the maximum measured values of velocity and
displacement are compared o the corresponding values in table A.1, A2, A3 or A4, the severity zone which is
mast rastrictive shall apply.

5.1.3  Axial vibration

It Is not commen practice to measure axial vibration on main radial load-carrying bearings during cantinuous
Operational monitoring. Such measurements are primarily used during periodic vibration surveys or for diagnostic
purposes. Cenain faults are more easily detected in the axial direction. Specific axial vibration criteria are at the
moment cniy given in the case of thrust bearings where axial vibration correlates with axial pulsations which could
ctause damage to the axial load-carrying surfaces. The criteria of tables A1, A2, A3 and A4 apply to radial
vibration on all bearings and to axial vibration on thrust bearings.

5.1.4  Pump vibration

.The evaluation critenia in tables A.3 and A.4 apply for operation at the rated flow rate of the pump. Higher vibration
values may occur at other than rated tlow conditions due to increased hydraulic forces in partial flow. These values
may be permissible for short-term operation, but could cause damage or accelerated wear over sustained penods.
ALARM and TRIP values may be adjusted accordingly based upon experience.
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It snould be notad that-ihere are some pumps ior speclal applicatiors which have specific features :n ther
construction which permip vatues of vibration higner than those given in tabies A3 and A 1 1T be 'claraled without
oroblem (see notes 2 and 4 1o the tabies in annex A).

Far installanon of pumps, it is important that special care be taken @ avoid resonances in tne connscled pIping
system ang foundation with the normal excialion frequencies i2.3. one- or two-times the runnirg réguency or
blade-passing freguency) as such resonances ¢an cause excessive viDration,

5.2 Critericn il: Change in vibration magnitude

This cnterion provides an assessment of a change in vibration magnitude from a previously establisned referance
valua. A significant change in broad-banc vibratian magmitude may accur which requires same action even though
zome C of Criterion | has not been reached. Such changes can be instantaneous ar prograssive with tme and may
indicate incioient damage or some other irregularty. Tmierion I is specified an the basis of the change in hroad-
Dand vibration magnitude cccurring under steady-state operating conditions. Steady-state soeratng conditions
should be intargrated 1o include small cnanges in the machine power of sgerational conditions.

When Critenion 1l is applied, the vibration measurements heing compared shail be taken at the same transducer
location and orientation, and under approximaiely the same maching gperaling conditions. Obvious changes in the
narmal vibration magnituges, regardiess of therr otal amount, should be investigated sa that a dangerous sduaton
may be avoided. When an increase or decrease 1n vibration magnitude exceeds 25 % of the upper vaiue of 2one B,
as defined n table A1, A2, AT or Al such changes should be considersd significant, parvcutary 1f they are
sudden. Diagnostic investigations shoulc ther De imiliated ic ascanain ihe reason for the change ana 1o determine
what further actions are appropriate.

NOTE The 25 s vaiye is provided as a guideline *or a signdicant change n vibration magnitude, but other values may be
used Dased an axpertence with a specific machine. e g. a larger deviation may oe permitted for same oumps.

3.3 Operational limits

For long-term operation, it is commaon practice 1o establish ooerational vibratian limits. Thase limits take the form of
ALABMS and TRIPS.

ALARMS: To provide a warning that a defined value of vibration has been reached or a significant change has
occurred, at which remedial action may be necessary. in general, if an ALARM situation accurs, operation can
continue for a period whilst investigations are carried out to identify the reason for the change in vibration and define
any remedial action.

TRIPS: To specify the magnitude of vicration beyend which further coeration of the machine may cause damage. If
the TRIP value is exceeded, immediate action should be taken to reduce the vibration or the machine should be
shut down,

Different operationai limits, reflecting differences in odynamic foading and supparn stifiness, may be specified for
different measurement positions and directions.

5.3.1 Setting of ALARMS

The ALAHM values may vary considerabiy. up or down. for different machines. The vaiues chosen will normally be
set _reiatwe 1o a baseline value determined from asxperience for the measurement position or directicn for that
parbicular machine.

it is recommended that the ALARM valug should be set higher than the baseiine by an amount equal to 25 % af the
upper limit for zone B. If the baseling 1s low, the ALAAM may be below zone C.

Where there is no established ba_seline {for example with a new machine) the initial ALARM setting should be based
eittier on experience with ather similar machines or relative 1o agreed acceplance vaiues. After a period of time, the
steady-state Daseiine value will be established and the ALARM setting shauld be adjusted accqrdingiy.

Itis recommended that the ALARM value shauld not normally exceed 1,25 times tha upper limit of zorne B.
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it the steacy-state basehne cnanges (ior examole after a machine overnaul), the ALARM setiing shoule ce revisag
accordingly.

53.2 Setting of TRIPS

The TRIP values will generaily relate to tne mechanical ‘mtegrity of the machine and 2e dependent or any speciic
desigr {satures wnich nave been introguced to anaple ‘ne macnine o withstand aonormal aynamic ‘orcas. The
values usec will. therefore, generally be the same ‘or all macnrines of simiar design and wouig nct normaily ne
related 10 tne steady-state baseline value used for setting ALARMS.

There may. however, oe differences for machines of differant design and 1t 15 not cossible 10 give clear guizeimreas
ror acsclute TRIP values. In general, the TRIP value will be within zore O or D, but it s racommenced that the T3P
value snouid net exceed 1.25 umes the upper iimit of zane C,

5.4 Supplementary procedures/criteria

Tre measurement ang avaiuation of macnine vibration Jiven in this part of ISO 10815 may be supplementsd oy
shait vioraucn measurements and the agoiicacle critaria givenn ISO 7318-3. It is impertant to recognize that thers
s "C simole way to relate bearing Rousing vibration to shaft vibration, or vice versa. The differenca oetween tha
snaft apsolute and snaft relative measurements is related o ‘he Searng housing vibration but may not e
numericaily equal to it necause of phase angle differencas. Thus, when the criterna o this part of 1ISO 10813 ang
these of ISC 7319-3 are poth applied in the assessment of machine vibration, ndependent shaft and bearing
housing for cedestal) vibration measurements shal} be made. If apolication of the differant critena eads to gifierent
assessments of vibration sevarty, the more restrictive zone classification is considered to apoly.

5.5 Evaluation based on vibration vector information

The evaluation considered in this part of 1ISO 10815 is imited to broad-band vibration without reference to frequency
comoanents or pnase. This will, in mos: cases, be adequate for accaptance testing ang for operational monitanng
purpcses. Mowever, for long-term condition monitoring purposes and for diagnostics, the use of vibration vector
nfermauon 1s particulary useful for detecting and defimng changes in the dynamic state of the machine. In some
Cases, these changes wouid 3o undetected when using only broad-band vibration rmeasurements (see, for example,
ISQC 10818-13.

Phase- and frequency-related wvibration iniormation Is being used increasingly for mcnitoring and diagnostic
Purposes. The specification of critena fer this, however, is beyond the present scope of this part of 1ISO 10818,
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Annex A
(normative}

Evaluation zone boundaries

It has peen found that vibration velccity s sufficient to cnaractenze the zone boundary vaiues of vibration over a
wide range of machine types and maching operating sceads. The main evaluation guantity :s inerafore ihe gverail
r.m.s. value cof vibration velocity.

NOTE In many cases, it was customary to measure vibration with instruments scaied to read peak rather iman r.m.s. vidration
values.

If the vibration wave form s basically 2 single sinuscid, a simole relationship exists betwesn peak and r m 3. values and the
zone boundaries in the tables may be readly exprassed in zera-1o-peak values oy muitiplying oy V2 orin c2ak-to-paak vahues
by multiplying by 2J2. Alternativety, the measured zero-to-peak vibration values may be divided by <2 anc wudged against the
r.m.s. criteria of tables A.1, A.2, A3 or A 4.

“or many machines, it is common for the vibration 1o be pradomnantiy at the running frequency of the macrine and in the case
of pumps sometimes at blade passing freguency. For such zases and when peak rather than r.m.s. vawuas of vipration are
being measured, tables squivaient to tables A1, A.2, A3 and A.3 can pe constructed. The zone boundanes 3 the given tasles
are muitiplied by a factor of V210 produce such aquivaient tables for assessing peak vibration seventy if aniy one frequency is

present.

It s recognized that the use of a single value of vibration velocity, regardless of frequency. can leac 0 unaccectably
large vibration displacements. This is particularly so for machines with low operating speeds whan ihe once-per-
revolution vibration companent is dominant. Similarly, constant velocity criteria for machines with high operating
peeds, or with a significant vibration energy concentrated in 2 high-frequency range, can lead o unacceptably high
acceleration values. Ideally, acceptance criteria snould be provided in terms of displacement, velgcity and
acceleration, depending on the speed range and fype of machine. At present, however, vibration zone boundary
values are given only in terms of velocity and displacement. They are presented in the general icrm of tables A1,
A.2, A.3 and A.4 for the four machine groups covared by this part of ISO 10818,

The limits apply to the broad-band r.m.s. vaiues of vibration veiocity and disptacement in the frequency range from
10 Hz to 1000 Hz, or for machines with speeds below 600 r/min from 2 Hz ta 1 000 Hz. In most cases. it s
sufficient 10 measure cniy vicration velocity. If the vibration spectrum is expected to contan 'ow-frequency
components the evaluation should be tased on broad-band measurements of both velocity and displacement.

achines of all four groups can be installed on rigid or flexible supports. For both, different evaluation zone values
are provided in tables A.1. A2, A.3 and A.4. Guidelines for the suppor classiiication are given in giause 4.

Table A.1 — Classification of vibration severity zones for machines of Group 1: Large machines with rated
power above 300 kW and not more than 50 MW: electrical machines with shaft height 4> 315 mm

Support class Zone boundary R.m.s. displacement R.m.s. velocity
um mm/s
Rigid A/B 29 2.3
8/1C 57 4.5
c/o a0 T
Flexibie AB 45 3.5
B/C 90 7.1

. CiD 140 1.0

10
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Table A.2 — Classification of vibration severity zanes far machines of Group 2:
Medium-size machines with ratad power above 15 kW up to and including 300 kW:

. e

i
e
j

Support class Zone boundary R.rn.5, displacement R.m.s. velocity
L mmis

Rigid A/B 22 1.4

g/C 45 2.8

c/o 71 4.5
Flexibta AB T 2.3

8/C 71 4.3

o 113 7

Table A.3 -— Classification of vibration severity zones for machines of Group 3;
Pumps with multivane impeller and with Separate driver {centrifugal, mixed flow or axiai flow)

with rated power above 15 kW

Support class Zone boundary A.m.s. displacement A.m.s. velocity

um mm.Jg

Fligid A8 18 23

B/C 36 4.3
<D 56 7.1
Flexible A/B 28 3.5
B/ 24 71

. C/D 30 1.0

T ificati i i erity zones for machines of Group 4:

Pumps with muitivane impelter and with integrated driver (centrifugal, mixed flow or axial flow)

with rated power above 15 kW

Support class Zone beundary A.m.s. displacement R.m.s. valacity
um mmys

Higid AR 11 1.4

8/C 22 28

C/b 36 4.5
Flexiple AlB 18 2.3

8/C 36 3.5

co 58 7.1

NOTES to tatlas A.1 to A 4

1 These values apply to radial vibration measurements on all bearings, Yearing pedestais, or housings of machinas and to
axial vibration measurements on thrust bearings under steady-state aperating conditions at rated s

speed range. They do not apply when the machine ig ungergoing a transient condition {i.e. changing speed or lpad).

2 Differant andior highar values may be permissible fgr specific machines or spacial support and operaling conditions. Ail

such cases should be subject 10 agreement baetwean tha manufacturer and customer.

3_ Al present it is not commen Practice to monitor the accaleration value of these machines.

be weicomed and should be communicated 1o the national standards body in the count

~retariat of ISQ/TC 108/SC 2.

4 For pumps with special impeilar for nan-clogging or similar gperation, higher magnitudes normally can be expacted (

e 3 mmy's for singla-vane impeller).

Infermation on aceeleration values
ry ot orgin for transmission to the

paad or within the specified

¢ 9. up
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