INTERNATIONAL
STANDARD

ISO
5199

Second edition
2002-03-15

Technical specifications for.centrifu
pumps — Class Il

Spécifications techniques pour pompes-centrifuges — Classe

gal

_ Reference number
= — ISO 5199:2002(E)

©1S0 2002


https://standardsiso.com/api/?name=5a8c6c010fe2754383c489694d79f644

ISO 5199:2002(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall not
be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In downloading this
file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat accepts no liability in this

area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation parameters
were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the unlikely event

that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© IS0 2002

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO's member body
in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20
Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.ch

Web www.iso.ch

Printed in Switzerland

© 1SO 2002 — All rights reserved


https://standardsiso.com/api/?name=5a8c6c010fe2754383c489694d79f644

ISO 5199:2002(E)

Contents Page
o =TV o v
L0 4o T 0T 1o o P vi
1 85 o o o - PSS 1
2 NOFMAtive referenNCeS .......ccoii et ss e s e e e s mn e e e me e (T e e e e s e e e s 1
3 Terms and definitioNS .........cooi e ee e e e e e b 2
4 9 11 3 o | O SRR SRt 6
41 L T= =T | -, N SRR 6
4.2 0 T 4 oY= = NN P 7
4.3 Critical speed, balance and vibration..........ccccciiiiiiiiiecccrree L b 8
4.4 Pressure-containing Parts ........ccccocceiiiiimniinner s asb s e 9
4.5 Branches (nozzles) and miscellaneous connNections ...........ccccucvere e, 11
4.6 External forces and moments on flanges (inlet and outlet)........ .. 11
4.7 Branch (nozzle) flanges .......ccccccviniiniiininisrr s b b 12
4.8 180T 0721 | 1= Y SN 12
4.9 Waear rings or equivalent COMPONENTS ... s it b sssssssssssssssssssssasssssssssssnssssssssbersessennsasasans 12
2 300 0 I 301 T a1 Yo TR o2 [= = = 1o o e (A 12
411  Shpfts and shaft SICEVES.........coo i g 0o e e rr e e s e s e e ssssmn e e s e mnen s afeeesssne e ennnnns 12
L Ny 7 = T < | oV - S 14
W B TS 312 A=Y= |3V e PSSR USRI 15
. 30 I S 1Y Y=Y | 1o ' 0 S 18
T B R 0o T 1 T T e SN PR 18
Mg L = - Y=Y o - - PN SO 19
T Mg I AT o =Yo7 - 1IN Yo = S0 N SO 20
5 1B 1 2= = e SN 20
51 Sejection of Materials...........ccaeih e b 20
5.2 Material composition and quality...........ccocimiiiiicccn s 20
5.3 L= 0T T 3 N SN 20
6 Shpp inspection and fEStS ... n e e s nnn s b e s nnnnn e n e s 20
6.1 L T= =T | eI S 20
6.2 g = 1o = e o o T e SR 20
6.3 =T 3 U 21
6.4 4 £ T 1] o 7= e T o P SR 22
7 Preparation for dispatCh ... b 22
71 85T 0] =T =Y 1L 22
7.2 Preservation-fo ahsport-and-storage e T T T e e e 22
7.3 Securing of rotating parts for transSport...........ccccori e ———————————— 23
7.4 [0 o =1 3 10T = 23
7.5 L T 01T =T T = 11D 0 =T =N 23
7.6 o L= 01 o= 1 e S 23
Annex A (normative) Centrifugal pump — Data Sheet...........ooo e 24
Annex B (informative) External forces and moments on branChes...........occcccimimiiiiinccccseeceres s sssseeee e ee e 27
Annex C (normative) Enquiry, proposal, purchase order ..o 40
Annex D (normative) Documentation after purchase order ............cccccrriiiiiiccccsceirre e 41
Annex E (informative) Examples of seal arrangements ..o 42
Annex F (informative) Piping arrangements for seals...........cccoiiiiiimniiiccerr e e 45

© ISO 2002 — All rights reserved iii


https://standardsiso.com/api/?name=5a8c6c010fe2754383c489694d79f644

ISO 5199:2002(E)

Annex G (informative) Designation examples using references from annexes Eand F............ccocccccveeeeenen. 53
Annex H (informative) CRECKIISE ......cciiiiiiiicciiiieii s e sssn e s s s ssnn e e e e e s e s s ammmn e e e e eessnnnnnennnan 55
L= 11 0 [T'e Yo T ] 572 57

iv © IS0 2002 — Al rights reserved


https://standardsiso.com/api/?name=5a8c6c010fe2754383c489694d79f644

ISO 5199:2002(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
liasison with I1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commissio[1 (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.
The main task of technical committees is to prepare International Standards. Draft International 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.

Attention i drawn to the possibility that some of the elements of this Internatiohal Standard may be [the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

Internationgl Standard 1ISO 5199 was prepared by Technical Committee/ISO/TC 115, Pumps, Subcoinmittee SC 1,
Dimension$ and technical specifications of pumps.

This seconf edition cancels and replaces the first edition (ISO_§199:1986), which has been technically revised.

Annexes A| C and D form a normative part of this International Standard. Annexes B, E, F, G and H are for
information only.

© 1SO 2002 — All rights reserved \%
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Introduction

This International Standard is one of a set dealing with technical specifications of centrifugal pumps; they are
designated as Classes |, Il and Ill. Class | comprises the most severe and Class lll the least severe requirements.

The selection of the class to be used is in accordance with the technical requirements for the application for which
the pump is intended. The class chosen should be agreed between the purchaser and supplier. Furthermore,

additional safi

However, it ig
field of applic
be used in ac
accordance w

Further requin

Criteria for the selection of the required class of a pump for a certain applicatioh may include

— reliability
— required

— operating
— environm
— local ami

Cross-referen
purchaser, or

bty requirements concerning the field of application should be taken into account.

btion, because each field of application comprises different requirements. All classes (I, Il
cordance to the different requirements of the pump application. So it may happen that pu
ith Classes |, Il and Il may work beside one another in the one plant.

bperating life,
conditions,

ental conditions, and
ient conditions.

ces in boldface and the checklist-in annex H indicate where a decision may be requ
where agreement is required between the purchaser and the manufacturer/supplier.

ements covering specific applications or industries may be dealt with in-separate standards.

not possible to standardize the class of technical requirements for centrifugal pumps for a certain

and 1ll) can
mps built in

red by the

Vi
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Techni

1

11 This
multistage,
used in the

cal specifications for centrifugal pumps — Class Il

Scope

International Standard specifies the requirements for Class Il centrifugal pumps.‘of
horizontal or vertical construction, with any drive and any installation for general @pplig
chemical process industries (e.g. those conforming to 1SO 2858) are typical of those cq

International Standard.

1.2 This
these pum
driver othe

1.3 Whe
alternative
is describe

Pumps nof
provided th

2 Norn

The followi

International Standard includes design features concerned with installation, maintenance
Ds including baseplate, couplings and auxiliary piping, but it does not/specify any requirg
than those related to its rated power output.

re application of this International Standard has been called fof\and requires a specific d

J in detail.

complying with all the requirements of this International Standard may be offered for
at all deviations are stated.

ative references

ng normative documents contain pravisions which, through reference in this text, constitutg

this International Standard. For dated refefences, subsequent amendments to, or revisions of,

publication
investigate
undated re
maintain re
ISO 76, Ro
ISO 281-1,
ISO 2858,

ISO 3069,

5 do not apply. However, parties to agreements based on this International Standard are ¢

ferences, the latest edition-of the normative document referred to applies. Members of
gisters of currently valjd.International Standards.

ling bearings — Static load ratings
Rolling bearings' — Dynamic load ratings and rating life — Part 1: Calculation methods
End-suction centrifugal pumps (rating 16 bar) — Designation, nominal duty point and dime

End-suction centrifugal pumps — Dimensions of cavities for mechanical seals and for soft |

single-stage,
ation. Pumps
vered by this

and safety for
ments for the

esign feature,

designs may be offered which meet the intent of this International Standard provided that the alternative

consideration

provisions of
any of these
ncouraged to

the possibility of applying themost recent editions of the normative documents indicat¢d below. For

ISO and IEC

nsions

backing

ISO 3274, Geometrical Product Specifications (GPS) — Surface texture: Profile method — Nominal characteristics
of contact (stylus) instruments

ISO 3661, End-suction centrifugal pumps — Baseplate and installation dimensions

ISO 3744, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Engineering method in an essentially free field over a reflecting plane

ISO 3746, Acoustics — Determination of sound power levels of noise sources using sound pressure — Survey
method using an enveloping measurement surface over a reflecting plane

ISO 7005-1, Metallic flanges — Part 1: Steel flanges

©1S0 2002 -
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ISO 7005-2, Metallic flanges — Part 2: Cast iron flanges
ISO 7005-3, Metallic flanges — Part 3: Copper alloy and composite flanges
ISO 9906, Rotodynamic pumps — Hydraulic performance acceptance tests — Grades 1 and 2

ISO 9614-1, Acoustics — Determination of sound power levels of noise sources using sound intensity — Part 1:
Measurement at discrete points

ISO 9614-2, Acoustics — Determination of sound power levels of noise sources using sound intensity — Part 2:
Measurement by scanning

3 Terms and definitions
For the purpoges of this International Standard, the following terms and definitions apply.

31
operating copditions
all parameterg (e.g. operating temperature, operating pressure) determined by @ given application and pumped
liquid

NOTE Thé¢se parameters will influence the type of construction and constructionvmaterials.

3.2
allowable opprating range
range of flowsg or heads at the specified operating conditions of the pump supplied as limited by cavitatipn, heating,
vibration, noide, shaft deflection and other similar criteria

NOTE The upper and lower limits of the range are denoted by maximum and minimum continuous flow.

3.3
rated conditi'r)ns
conditions (difiver excluded) that define the guarantee values necessary to meet all defined operating |conditions,
taking into acgount any necessary margins

34
driver rated power output
greatest continuous driver power-output permitted under defined conditions

3.5
basic design|pressure
pressure deriyed from.the permitted stresses at 20 °C of the material used for the pressure-containing parts

3.6
maximum allowable working pressure
pressure for a component on the basis of materials used and on the basis of calculation rules at the specified
operating temperature

3.7
rated inlet pressure
inlet pressure of the operating conditions at the guarantee point

3.8

rated outlet pressure
outlet pressure of the pump at the guarantee point with rated flow, rated speed, rated inlet pressure and density

2 © 1SO 2002 - All rights reserved
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pressure/temperature limit
limiting pressure and temperature of a component at given design and material (see Figure 1)

3.10

corrosion allowance
that portion of the wall thickness of the parts wetted by the pumped liquid in excess of the theoretical thickness

required to

3.1
maximum
highest sp

withstand the pressure limits given at the most severe operating conditions

allowable continuous speed
ed at which the manufacturer will permit continuous operation

199:2002(E)

3.12
trip speed
speed at w

3.13

hich the independent emergency overspeed devices operate to shut down a prinieymover

first criticgl speed

speed of rg
the frequer

3.14
design rad
radial load

3.15

maximum
greatest rg
operating r

3.16

tation at which the first (lowest) lateral natural frequency of vibration of the rotating parts ¢
cy of rotation

ial load
pf the pump rotor for which the bearing system is selected

radial load
dial load of the pump rotor resulting from gperating the pump at any condition within
Bnge

shaft runout

total radial
shaft is rotd

3.17
face runou

deviation indicated by a device measuring the shaft position in relation to the bearing hd
ted manually in its bearings with the shaft in the horizontal position

t

total axial geviation indicated .atthe outer radial face of the shaft seal casing by a device attached f

with the sh

NOTE

3.18

bft when the shaftis rotated manually in its bearings in the horizontal position

he radial face is that which determines the alignment of a seal component.

shaft deflgction

displaceme

prresponds to

its allowable

using, as the

0 and rotated

ntof a shaft from its geometric centre in response to the radial hydraulic forces acting on t||1e impeller

NOTE

by impeller unbalance, or shaft runout.

3.19
seal flush

circulation
return of pumped liquid from high pressure area to seal cavity

NOTE

Shaft deflection does not include shaft movement caused by tilting within the bearing clearances, bending caused

This can be by external piping or internal passage and is used to remove heat generated at the seal or to maintain

positive pressure in the seal cavity or treated to improve the working environment for the seal. In some cases it may be
desirable to circulate from the seal cavity to a lower pressure area (e.g. the inlet).

©1S0 2002 -
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3.20

injection flush
introduction of an appropriate (clean, compatible, etc.) liquid into the seal cavity from an external source and then

into the pump

ed liquid

NOTE Injection flush is used for the same purpose as circulation and also to provide an improved working environment for

the seal.

3.21
quenching

continuous or intermittent introduction of an appropriate (clean, compatible, etc.) fluid at lower than seal chamber

pressure on the atmospheric side of the main shaft seal

NOTE It i
fire, dilute, hea

3.22

barrier fluid
fluid which is
environment

NOTE Thg

3.23
buffer fluid
fluid used as

NOTE The

3.24

pump H(Q) c
pump head ¢
pump charag

or cool leakage.

b lubricant or buffer between dual mechanical seals

urve
apacity curve
teristic curve

e pressure of the barrier fluid is always higher than the process pressure-being sealed.

e fluid is always at a pressure lower than the pump process*pressure being sealed.

used to exclude air or moisture, to prevent or clear deposits (including ice), lubricate an auxiliary, s¢al, snuff out

introduced between dual mechanical seals to completely isolate the pamp process liqujd from the

relationship between the total head of the pump and the rate of flow at given operating/rated conditions of speed
and liquid

3.25
net positive g$uction head 3 %
NPSH3
net positive sliction head required.to limit to 3 % the fall in the total head of the first stage of the pump

NOTE It ig the basic standard used in performance curves.

See Figure 1.

4 © 1SO 2002 — Al rights reserved
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P A
Ptest —O
(¢
PN P~ 2
’Lmax,all,w

Pauly / \\

Pom bX,0p Q

Pom n,op

ffesf 20 °C ’Lmin,op fmax,op t
Key
1 Pressufe-temperature limit, ef a component
2 Fluid operating field ineluding tolerances
p Pressure t Temperature
Ptest Hydrostatic test pressure ltest Hydrostatic test temperature
PN Basic design pressure Imin,op Minimum operating temperature
Pall,w Maximum allowable Working pressure Tmax,op Maximum operating temperature
P2max,op Maximum outlet operating pressure Imax,allw  Maximum allowable working temperature at
p2min,op Minimum outlet operating pressure maximum outlet pressure
Figure 1 — Pressure—containing part, pressure/temperature rating
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4 Design
4.1 General
4.1.1 Documents

Whenever the documents include conflicting technical requirements, they shall be applied in the following

purchase order (or enquiry if no order is placed) (see annexes C and D);

sequence:
a)
b)
c) therequi
d) othersta
41.2 Pump

The manufact
range of the
on the perfor|
purchaser.

Pumps with a
If specified b
increase the

impellers.

The position
purchaser as

data shegt (see annex A);

ements of this International Standard;

ndards to which reference is made in the order (or enquiry if no order is placed).

H(Q) curve (characteristic curve)

urer/supplier shall make available the characteristic curve which shallindicate the allowabl
ump as supplied. Characteristic curves of the smallest and largest impeller diameter shal
mance chart for pumps conforming to 1SO 2858 and for other/pump types when reques
stable characteristic curve are preferred.

y the purchaser, it shall be possible for pumpssthat are to be used with constant spee

head by approximately 5 % at rated conditions by installing new, larger or different

of the duty point in the flow range. relative to the best efficiency point should be deci

4.1.3 Net positive suction head (NPSH)

The NPSH re
unless otherw

The manufac
shall be net p

Correction fag

Pumps shall

uired (NPSHR) shall be based on cold water as determined by testing in accordance wit
ise agreed.

urer/supplier shalmake available the NPSHR curve as a function of flow for water. NP§
psitive suction/head 3 % (NPSH3).

tors for_ hydrocarbons shall not be applied to the NPSHR curves.

pe-selected such that the minimum NPSH available (NPSHA) in the installation exceeds f

A function of the specific application and anticipated variation in flow for optimum operation|.

e operating
be plotted
sted by the

d drives to
impeller or

ded by the

n 1SO 9906

HR curves

he NPSHR

of the pump

hy at least the epnr‘ifind cafnfy mqrgin This annfy mnrgin shall be no less than Q

m but the

manufacturer/supplier may specify a significantly higher margin depending on factors including the following:

size, type, specific speed, hydraulic geometry or design of the pump;
operating speed;
the pumped liquid;

the cavitation erosion resistance of the construction materials.

© 1SO 2002 - All rights reserved
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4.1.4 Outdoor installation

The pump shall be suitable for outdoor installation under environmental conditions specified by the manufacturer/

supplier.

Any different local environmental conditions, such as high or low temperatures, corrosive environment, sand

storms, for

which the pump must be suitable shall be specified by the purchaser.

4.2 Prime movers

The following shall be considered when determining the rated performance of the drive:

a) applica
perfort
consid

b) positio

c) shafts

d) circula

e) proper

f) power

g) atmos

h) start-u

tion and method of operation of the pump; for instance in the case of parallel operation
hance range with only one pump in operation taking into account the system characte
ered;

h of the operating point on the pump characteristic curve;

eal friction loss;

fion flow for the mechanical seal (especially for pumps with low rate\of flow);

lies of pumped liquid (viscosity, solids content, density);

and slip loss through transmission;

bheric conditions at pump site;

b of the pump.

In assessing the required speed torque characteristic of the driver, consideration shall be given f{

characteris
closed disg

Prime moy
ratings at |
than 1 kW.

Where it g
submitted f

harge valve, or is to be used to fill the discharge main.
ers required as drivers for any*pumps covered by this International Standard shall have

past equal to the percentage’of rated pump power input given in Figure 2, this value ne

ppears that this cwill“lead to unnecessary oversizing of the driver, an alternative prop
pr the purchaser'sapproval.

. the possible
ristic shall be

0 the system

tics, in particular whether or not the.pump is to be started manually or automatically with an open or

power output
er being less

osal shall be

©1S0 2002 -
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160

150

140

120

1P

Rated driver output, percentage of pump power input
Y

at rated conditions, %

1010

0,1 1 10 100 1040
Pump poewer input at rated conditions) kW

-

igure 2 — Rated driver output, percentage of pump’ power input at rated conditions
4.3 Criticdl speed, balance and vibration

4.3.1 Critical speed

Under operating conditions, the actual first lateral critical speed of the rotor when coupled to the drive agreed upon
shall be at legst 10 % above the maximum allowable continuous speed including the trip speed of a turpine-driven

pump.
For some pumnp types (e.g. vertical line shaft and horizontal multistage), the first critical speed may bg below the

operating spged when agreed between the purchaser and manufacturer/supplier. Particular attention shall be paid
when the punjp is to be driven at.variable speeds.

4.3.2 Balangce and vibration

4.3.21 General

All major rotafing.components shall be balanced.

4.3.2.2 Horizontal pumps

Unfiltered vibration shall not exceed the vibration severity limits as given in Table 1 when measured on the
manufacturer/suppliers test facilities.!) These values are measured radially at the bearing housing at a single
operating point at rated speed (£ 5 %) and rated flow (£ 5 %) when operating without cavitation.

1) Refer to ISO 10816-3 for in situ tests only.

8 © 1SO 2002 — Al rights reserved
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Table 1 — Maximum allowable vibration severity

199:2002(E)

Maximum values of r.m.s.
vibration velocity, mm/s

Pump arrangement Pump type
h <225 h> 225
Pump with rigid support horizontal pumps 3,0 4,5
Pump with flexible support horizontal pumps 4,5 71

All vertical pumps 71

In Table 1,
the combirn

rotational fiequency. Any other support is considered flexible.

The manuf
levels withi

NOTE

The filtered
Table 1.

Pumps with a special impeller, for example a single channel impeller, may exceed the limits given

such a cas

4323 )

Vibration rg¢adings shall be taken on the top flange_ofythe driver mounting on vertical pumps with ri

and near td

Vibration linits for both rolling and sleeve bearing pumps shall not exceed the vibration severity lim

Table 1 wh
operating v

4.4 Presgsure-containing parts

441 Pre
The maxin
defined by
cover inclu

h is the centreline height of the pump, and a rigid support is one where the lowest natlra
ed machine and support system in the direction of measurement is at least 25(%+hi

Acturer/supplier shall determine the grade of balancing required in order to achiéve accep
n the limits specified in this International Standard.
For information, this can normally be achieved by balancing in accordance withhgrade G6.3 of ISO 19

values for rotating frequency and blade passing frequency may/be expected to be lower

b the manufacturer/supplier should indicate this in his offer.

Vertical pumps

the top pump bearing on vertical pumps with flexible couplings.

en measured on the manufacturer/suppliers test facilities at rated speed (£ 5 %) and rate
ithout cavitation.

issure/temperature’ rating

the manufacturer. In no case shall the maximum allowable working pressure of the pum
ling shaft seal housing and gland follower/end plate) exceed that of the pump flanges (alsg

frequency of
pher than the

able vibration

40-1.

than given in

in Table 1. In

pid couplings,

ts as given in
d flow (=5 %)

um allowable-working pressure of the pump at the most severe operating conditions shall be clearly

p (casing and
see 4.5.2).

For pumps

a)

complying to ISO 2858 the following shall apply:

iron, ductile iron, carbon steel or stainless steel;

b)

the basic design pressure of the pump shall be at least a gauge pressure of 16 bar at 20 °C when made of cast

for materials the tensile requirements of which do not permit the 16 bar rating, the pressure/temperature rating

shall be adjusted according to the stress temperature rating for the material and shall be clearly stated by the
manufacturer/supplier.

442 Wa

Il thickness

Pressure casings including the shaft seal housing and gland end plate shall be of such thickness as will be suitable
for containing pressure and limiting distortion under the maximum allowable pressure at the operating temperature.

©1S0 2002 -
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The casing shall also be suitable for the hydrostatic test pressure (see 6.3.3) at ambient temperature.

The pressure-containing parts shall have a corrosion allowance of 3 mm when required by the purchaser.

4.4.3 Materials

The materials used for pressure-containing parts shall depend on the liquid pumped and the application of the
pump (see clause 5).

4.4.4 Mechanical features

4.44.1 Dismantling

With the excgption of vertical lineshaft pumps and ring-section type multistage pumps, the pump preferably should
be designed fo permit removal of the impeller, shaft, shaft seal and bearing assembly withoGtydisturbipng the inlet
and outlet flange connections. For end-suction pumps where back pull-out construction ispnot available, this shall
be stated by the manufacturer/supplier.

4442 Jagkscrews

When jackscrews are supplied as a means of separating contacting faces;cone of the faces shall be relieved
(counterboreq or recessed) to avoid the possibility of creating a leak or poor. fit. There shall be a sufficient number
of jackscrews| to ensure components can be separated without the need for undue force or risk of damage to the
components. Hollow head screws should be avoided, if possible.

4443 Jagkets

Jackets for heating or cooling the casing or stuffing box, \ef’both, are optional. Jackets shall be designed at an
operating pregsure of at least 6 bar at 170 °C. In certain-applications it may be necessary to design heating jackets
to 16 bar at 200 °C (for steam) or to 6 bar at 350 °C (for*heat transfer oil).

4444 Caping gaskets

Casing gaskets shall be of a design suitable*for the hydrostatic test pressure of the pump. For radial split casings
the casing-coyer gaskets shall be confined’on the atmospheric side to prevent blow-out.

4.4.4.5 Vapour venting

A pump hand|ing a liquid at-a\pressure near its vapour pressure or with a gas content shall be designed|so that the
vapours can ke properly vented.

4446 Externalbolting

Bolts or studg that connect parts of the pressure casing, including shaft seal housing, shall be prgferably not

smaller than 12 mm diameter (ISO metric thread). If due to space limitations, the use of 12 mm bolts or studs is
impractical, smaller bolts or studs may be used.

The bolting selected (property class) shall be adequate for the maximum allowable working pressure of the pump
and for normal tightening procedures. If at some point it is necessary to use a fastener of special quality,
interchangeable fasteners for other joints shall be of the same quality. Hollow-head screws should be avoided if
possible.

4.4.4.7 Casing support for high temperature

For high temperature applications above 175 °C, due consideration should be given to supporting the pump casing
at the centreline.
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4.5 Branches (nozzles) and miscellaneous connections

4.51

Extent

For the purposes of this International Standard, the terms branch and nozzle are synonymous.

199:2002(E)

This subclause is concerned with all fluid connections to the pump whether for operation or maintenance.

4.5.2

Inlet and outlet branches

For end-suction pumps, inlet and outlet branches shall be flanged and designed for the same pressure rating. For

other pumg
which casel

4.5.3 Ver

Means for
arrangeme

Provision 3
connection

Provision s
state wheth

4.5.4 Clojsures

The materi

liquid. Attemtion shall be paid to the suitability of material'combinations for corrosion resistance and tq

risk of seiz

All opening
removable

455 Aw

All auxiliary
for auxiliary

Auxiliary pi
subject to &

4.5.6 Comnnection identification

types (e.g. multistage pumps), different pressure ratings for inlet and outlet branches are
the manufacturer/supplier shall state that this is so and emphasise the requirement fot preé

t pressure-gauge and drain

enting all areas of casing and seal chamber shall be provided unless the pump is made 3
nt of branches.

thall be made for the connection of pressure gauges at the inlet and outlet branch
5 shall not be drilled unless specified in the enquiry and/or order:

hall be made for draining at the lowest point, or points of the pump. The enquiry and/or
er such connections are required to be drilled and to be fitted with a plug or other closures

pl for closures used in operation (plugs, blank/blind flanges, etc.) shall be appropriate fg
ire or galling of screw threads.

s exposed to the pumped liquid under pressure, including all shaft seal openings, shall
closures adequate to contain pressure.

iliary pipe connections

pipe connections shall-meet the compatibility requirements of material, size and thicknes
piping (see 4.13.6):

bing shall be‘provided with detachable joints to permit easy dismantling. The type of conng
greement=In any case, connections equal to or greater than 25 mm diameter shall be flan

permissible in
ssure relief.

elf-venting by

es but these

order should

r the pumped
minimize the

be fitted with

5 as specified

ction shall be
jed.

All connec

fons shatt—be dentified i the nstattatiom drawing maccordance with—their duty and

recommended that this identification also be applied on the pump.

4.6 External forces and moments on flanges (inlet and outlet)

unction. It is

The purchaser shall calculate the forces and moments exerted by the piping on the pump and check that they do
not exceed allowable values. If the loads are higher than permissible, the solution shall be agreed between the
purchaser and the manufacturer/supplier.

The method given in annex B is recommended to be used for pumps with flexible couplings unless another method

is agreed u

©1S0 2002 -

pon between the purchaser and the manufacturer/supplier.

All rights reserved

11


https://standardsiso.com/api/?name=5a8c6c010fe2754383c489694d79f644

ISO 5199:2002(E)

4.7 Branch (nozzle) flanges

The flange envelope shall be of a size to enable flanges in accordance with the relevant part of ISO 7005 to be
provided. If the pump manufacturers standard pattern entails a flange thickness and a diameter greater than that of
the rating specified, the heavier flange may be supplied, but it shall be faced and drilled as specified. Good seating
of the bolt head and/or nut on the back face of cast flanges shall be ensured. Bolt holes shall straddle the

centreline.

4.8

4.81

Impellers

Impeller design

Impellers of
impellers sha

Impellers fab
special mater

4.8.2 Securn

Impellers sha

4.8.3 Axial

If field adjusiment of impeller axial clearance is required, extermal means shall be provided. If ad

achieved by 3
seal(s) (see 4

4.9 Wear tlings or equivalent components

losed, semi-open or open designs may be selected according to the application. Cast
| consist of one piece, excluding wear rings.

icated by other means are permissible in special cases, i.e. for small impgher outlet \
als. This, however, requires agreement with the purchaser.

ing of impellers
| be secured against circumferential and axial movement when rotating in the intended dire

adjustment

xial movement of the rotor, attention shall be paid to\the possibly dangerous effect on the
s0 4.11.6).

or welded

idths or of

ction.

ustment is
mechanical

Wear rings should be fitted where appropriate. Wheh wear rings are fitted, they shall be renewable and securely

locked to pre

4.10 Runni

When establi
operating cor
Clearances s
minimize the

4.11 Shafts| and shaft sleeves

4.11.1 Gener

ent rotation.

ng clearance

Shing running clearances between stationary and moving parts, consideration shall b
ditions and properties of materials used (such as hardness and gall resistance) for t
hall be sized to_prevent contact under operating conditions, and material combinations
isk of seizure-and erosion.

al

e given to
nese parts.
selected to

Shafts shall be of ample size and stiffness

a)
b)
c)

d)

to transmit the prime mover rated power,
to minimize unsatisfactory packing or seal performance,

to minimize wear and the risk of seizure, and

of starting and inertia loading involved.

12

to take due consideration of the static and dynamic radial loads, the critical speed (see 4.3.1) and the methods
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4.11.2 Surface roughness

The surface roughness of the shaft or shaft sleeve at the stuffing box, mechanical seal and lubricant seal. if
provided. shall be not greater than 0,8 um Ra unless otherwise required for the seal. Consideration should be given
to the use of lower levels of surface roughness (e.g. 0,4 um Ra) for mechanical seals using axially dynamic shaft or
sleeve seals. Measurement of surface roughness shall be in accordance with ISO 3274.

4.11.3 Shaft deflection

The calculated shaft deflection at the radial plane through the outer face of the stuffing box (or at the mechanical
seal face for built-in seal pumps) caused by radial loads exerted during operation of the pump shall not exceed
50 ym, un

a) within the allowable operating range of the pump;
b) within the allowable operating range of the pump when fitted with maximum diameter impeller.
Condition g) always applies; in addition condition b) may be required by agreement.

Support by|packing shall not be considered when determining shaft deflection.

4.11.4 Diameter

The diamefer of the portions of the shaft or shaft sleeves in contact with the shaft seals shall be in acfordance with
ISO 3069 Where practicable.

4.11.5 Shaft runout

Manufactufle and assembly of the shaft and sleeve, if fitted, should ensure that the shaft runout at & radial plane
through thg outer face of the shaft seal casing is notgreater than 50 ym for normal outside diameterg smaller than
50 mm, nof greater than 80 um for nominal outside-diameters 50 mm to 100 mm, and not greater than 100 pym for
nominal outside diameters greater than 100 mm.

4.11.6 Axipl movement

Axial movement of the rotor permitted-by the bearings shall not adversely affect the performance of the mechanical
seal.

4.11.7 Sequring and sealing’of shaft sleeve

When a shgft sleeve-is\fitted, it shall have a mechanism for axial location and circumferential drive sufficient for the
maximum pperating.eriteria prevailing. This shall also apply for the seal sleeve of cartridge mechanical seals if
fitted.

Sealing sha ere is a risk of

shaft corrosion, arrangements shaII be made to ensure that the shaft is not wetted

4.11.8 Arrangement of shaft sleeve

On a pump arranged for packing, the end of the shaft sleeve assembly, if fitted, shall extend beyond the outer face
of the packing gland follower. On a pump arranged for mechanical seals, the shaft sleeve shall extend beyond the
seal end plate. On pumps employing an auxiliary seal or a throttle bushing, the shaft sleeve shall extend beyond
the seal end plate. Leakage between the shaft and sleeve thus cannot be confused with leakage through box
packing or mechanical seal faces.

The arrangement of the shaft sleeve for external mechanical seals or multiple mechanical seals shall be fully
described.
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4.11.9 Securing of thrust bearing

Circlips in direct contact with the bearings shall not be used for transmitting the thrust from the shaft to the inner
race of the thrust bearing. Locknuts and lockwashers are preferred.

4.12 Bearings

4.12.1 General

When rolling element bearings are fitted, they shall be in accordance with an internationally recognized standard.
Other types of bearings may be used.

412.2 RoIIirJg bearing life

Rolling bearin

shall be at I¢ast 17 500 h when operating within the allowable operating range. For, énd-suction

manufacturer,
to achieve a g

4.12.3 Bearing temperature

The pump manufacturer/supplier shall specify if cooling or heating is necgéssary to maintain bearing te

within the limi

4.12.4 Lubriq

The operatiof instructions shall include information on thestype of lubricant to be used and the fr

application.

4.12.5 Bearing housing design

In order to pr
or heating flui

All openings
lubricant unde

In hazardous
The use of lip

In case of oil

If the bearing
mark for the

gs shall be selected and rated in accordance with ISO 76 and ISO 281-1; the basic rati

supplier shall specify the limits of the inlet pressure as a function of the pump head at ma
alculated bearing life of at least 17 500 h.

s given by the bearing manufacturer.

tation

s from lubricants.

n the bearing housing shall be designed to prevent the ingress of contaminants and the
r normal operating condijtions.

areas, any device for sealing the bearing housing shall be designed not to be a source
seals should,be.avoided.

ubrication, a plugged oil drain hole shall be provided.

housing also serves as an oil chamber, an oil level indicator or constant level oiler shall be
reeommended oil level or the setting of the constant level oiler shall be permanent and

g life (L4q)
umps, the
imum load

mperatures

bquency of

pvent loss or contamination, gasketed or threaded connections shall not be used to separate cooling

escape of

of ignition.

used. The
visible and

shall state wh

Where regrea

ether the level Is stationary or running.

sable bearings are used, grease relief shall be provided.

At the bearing locations, the possibility of temperature and vibration monitoring shall be provided if requested by
the purchaser.

14
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4.13 Shaft sealing

4.13.1 General

For pumps complying to ISO 2858, the pump design shall permit the use of all the following alternatives:

— soft packing (P);

— single mechanical seal (S);

— multiple mechanical seal (D), as shown in annex E.

For all othe
more of the

The use of

r pump types where the pump shaft has to be sealed, the pump design shall permitcthe
above alternatives.

cartridge seals is permitted for all pump types.

Quench arfangements (Q), which in certain cases can become necessary, are also shpwn in annex E

The seal ¢
otherwise.

Arrangeme

avity dimensions shall be in accordance with 1ISO 3069 except where' the operating con

nts shall be available for containing, collecting and draining all liquid leakage from the seal

4.13.2 Operating criteria for selection

Principal operating criteria for selection of mechanical seals and soft packings are

— chemi

al properties and the nature of the pumped liquid,

— minimyim and maximum expected sealing pressure,

— tempe

— specia
steriliz

— shaftd
A supplem

— thedir

4.13.3 Me

rature and physical properties of the liquid at the seal,

operating conditions (including start-up, shut-down, thermal and mechanical shocks,
ng cycles, and

iameter and speed.
entary criterion’for mechanical seals is

bction of rotation of the pump.

thanical seals

use of one or

Hitions dictate

area.

cleaning and

4.13.3.1 Type and arrangement

This International Standard does not cover the design of the components of the mechanical seal but the
components shall be suitable to withstand conditions specified in the data sheet (see annex A).

The arrangement (e.g. single, multiple, balanced or unbalanced mechanical seal; see annex E) shall be specified in

the data sh

eet (see annex A).

If pumps handle liquids near their boiling point, the pressure in the mechanical seal chamber shall be sufficiently
above the inlet pressure, or the temperature in the immediate vicinity of the seal shall be sufficiently below the
vaporization temperature, to prevent vaporization at the seal faces.

©1S0 2002 -
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If a multiple pressurized seal arrangement is applied (back-to-back or tandem), the barrier liquid between the seals
shall be compatible with the process and at a pressure higher than the sealing pressure.

If a back-to-back mechanical seal is installed, it shall be ensured that the stationary ring on the impeller side and
the adjacent rotating seal suffer no permanent displacement or irretrievable damage in the event of a transient,

unplanned pressure drop in the barrier fluid.

For pumps op

erating at temperatures below 0 °C, quench may be provided to prevent ice formation.

4.13.3.2 Materials

Appropriate e—Sear—CoOMmMPOoReHitS—Sn a De—CROSe—tO—"WHmStTanG—Co G‘G‘ EroStof; mperature,
thermal and mechanical stress, etc. For mechanical seals, metallic parts wetted by the pumped liquid shall have at
least the samie material quality as the pump casing (see clause 5) as far as mechanical properties-anfd corrosion

resistance are

413.3.3 Co

Provision sha
diameter regis

The seal end
bolts (see 4.4
required gask

Gaskets bety
equivalent de

All stationary
shaft or sleev
contact with t
removed to p

Machining tol
ring of the me

If throttle bus
clearance, in

d

_+0,42

100

where d is thg

Where leakad

concerned.

struction features

[l be made for centring the seal end plate in relation to the seal chaniber bore. An insidg
bter fit is an acceptable method of achieving this.

plate shall have sufficient rigidity to avoid distortion. The seal"housing and end plate incl
.4.6) shall be designed for the permissible operating preSsufe at operating temperatu
et seating load.

yjeen seal housing and stationary seal ring or seal<end plate shall be externally con
5ign in order to prevent blow-out.

seal components, including the seal end plate; shall be protected from accidental contg
b, and from rotation. When a stationary sealing component contacts the shaft or sleeve, thg
ne seal shall be adequately hard and corrosion resistant. Lead-ins shall be provided and s
event damage to the seal during fitting.

chanical seal to maximum permissible values as given by the seal manufacturer.

hing is provided in the-end plate to minimize leakage on complete failure of the seal, th
millimetres, betweenbushing and shaft should be the minimum practical but in no case gre

shaft diameter.

elmust be avoided, an auxiliary seal (for example, multiple seal) will be necessary (see an

or outside

Lding fixing
re and the

fined or of

ct with the
e surface in
harp edges

prances of the seal chamber and the seal end plate shall restrict the face runout at the stationary seal

b diametral
ater than

nex E).

The seal chamber shall be designed to prevent trapping of air where practicable. If this is not possible, the seal
chamber shall be ventable by the operator. The method of doing this shall be given in the instruction manual.

The position of liquid inlets and, if necessary, outlets from the seal chamber shall be suitable for the mechanical

seal.

Holes may be drilled and tapped even where a connection is not required (see 4.5.3 and 4.5.5) unless otherwise

agreed.

4.13.3.4 Assembly and test

For assembly

16

for dispatch, see 7.1.

© ISO 2002 — All ri

ights reserved


https://standardsiso.com/api/?name=5a8c6c010fe2754383c489694d79f644

ISO 5199:2002(E)

A mechanical seal shall not be subjected to a hydrostatic test pressure exceeding the seal pressure limit.

The purchaser shall be informed before ordering if seal faces are not suitable for operation with water (start-up
conditions).

4.13.4 Stuffing box

Provision shall be made to allow fitting of a lantern ring. Connections where required shall be specified by either the
purchaser or manufacturer/supplier. Ample space shall be provided for repacking without removing or dismantling
any part other than gland components or guards. The gland components shall be positively retained even if the
packing loses its compression.

4.13.5 Auxiliary piping for the stuffing box and mechanical seal

4.13.51 The pump shall be designed to accept such auxiliary piping as may be required by the[shaft seal for
the specifigd conditions.

4.13.5.2 Auxiliary piping may be required for the following.

Category a)): service which involves process liquids or liquids that can enter the process:
— circulation, if not by Internal passages;

— injectign (flushing);

— barrier
— pressurising.

Category b)): service for liquids which do not enter the'process:
— heating;
— cooling;
— buffer;
— quenching.

4.13.6 Meghanical designof auxiliary piping

The range|of supplyvand details of auxiliary piping and its connections provided for external seryices shall be
agreed betweenthe purchaser and manufacturer/supplier, and shall preferably be in accordance with jannex F.

When sped ifind, the piping eyefﬂm7 inr\lllrling all nnr\nccnrinc, shall he ellpplind hy the pump manufa ~turer/supp|ier
and fully assembled on the pump when possible.

The piping shall be designed and arranged to permit removal for maintenance and cleaning and shall be
adequately supported to prevent damage due to vibration under normal operation and maintenance activities.

The inside pipe diameter shall always be at least 8 mm and the wall thickness 1 mm. Greater wall thickness and
diameter are preferred.

The temperature and pressure rating of auxiliary piping handling process liquids [see 4.13.5.2 a)] shall not be less

than that of the casing (see 6.3). The piping material shall resist corrosion caused by the liquid handled (see 4.5.5)
and by environmental conditions.
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Services piping [see 4.13.5.2 b)] shall be designed for the appropriate service design and temperature rating
(see 4.4.4.3).

Drains and leakage outlets shall be provided at all low points to allow complete drainage. Piping shall be designed
to avoid gas pockets.

Steam services shall be “top in, bottom out”. In general other services should be “bottom or side in, top out”.
If a restriction orifice is provided, its diameter shall preferably be not less then 3 mm.

When using adjustable orifices, a minimum continuous flow shall be ensured.

4.14 Labelling

4.14.1 Nameplates

Nameplates ghall be made of corrosion-resistant material, suitable for the environmentalconditions apd shall be
securely attaghed to the pump.

The minimunp information required on the nameplate shall be the name (or’trademark) and addiess of the
manufacturer|or supplier, identification number of the pump, (for example, serial'number or product number), type
and size.
Further spac¢ may be provided for additional information on the rate:rof flow, pump total head, pump speed,

impeller diamgter, (maximum and installed), maximum allowable worKing pressure and temperature of the pump, or
other marking as required.

4.14.2 Directflion of rotation

The direction pf rotation shall be indicated in a distinctive-place with a suitable arrow in a permanent form.

4.15 Couplings

The pump sh
maximum to
operating sp

Il normally be coupled to the-drive by flexible coupling. The coupling shall be sized to transmit the
ue of the intended driver._The speed limitation of the coupling shall correspond to all possible
ds of the intended pump-driver.

A spacer coupling shall be proyided where required to permit the pump rotor to be dismantled without mnoving the
drive. Coupling spacer lengthis-dependent on the distance required between shaft ends for dismantling the pump.
between the §haft ends should be in accordance with an International Standard?) where pdssible.

Coupling halves_shall be effectively secured against circumferential and axial movement relative to |the shafts.
i r coupling

Shaft ends dha have threaged enfre baore or_other mean ha e provided to en e propé

assembly.

If coupling components are balanced together, the correct assembly position shall be shown by permanent and
visible marks. Couplings and spacers shall have the same balancing grade as the pump impeller.

The permissible operating radial, axial and angular misalignment shall not exceed the limits given by the coupling
manufacturer. Couplings shall be selected so that the operating conditions, such as temperature, torque variations,
number of starts, pipe loads, and the rigidity of the pump and baseplate are taken into account.

2) Such as ISO 2858.
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An appropriate coupling guard shall be provided. Guards shall be designed in accordance with national safety
regulations.

If the pump is to be delivered without a drive system, the pump manufacturer and purchaser shall select the
following components by common agreement:

a) drive system: type, power, dimensions, mass, mounting method;
b) coupling: type, manufacturer, dimensions, machining (bore and keyway), guard;

c) speed range and power input.

4.16 BastIate

4.16.1 General

Where apglicable, the baseplate dimensions should preferably be in accordance withyan International Standard
(e.g. ISO 3p61 for pump and motor).

It shall be gagreed if the baseplates used for pumps according to ISO 2858 are_other than those in acfordance with
ISO 3661.

The baseplate shall be designed to withstand external forces on pump branches given in 4.6 without gxceeding the
shaft misaljgnment given in annex B.

The materipl of the baseplate (e.g. cast iron, fabricated steel;concrete) and its installation (to be gfouted or not)
shall be agfeed between the purchaser and supplier.

4.16.2 Non-grouted baseplates

Non-grouted baseplates shall be rigid enough to-withstand the loads described in 4.6 for free-standihg installation
or for installation by bolting on a foundation without grouting.

4.16.3 Grquted baseplates

Baseplates requiring grouting shall ‘be designed to ensure proper grouting, for example, trapping ¢f air shall be
prevented.

Where gro{it holes are negessary, they shall be not less than 100 mm in diameter or equivalent area and shall be
accessible | Grout holes in-a“drained area shall have raised edges.

4.16.4 Bas

Provision ghall be made on the baseplate for collecting and draining leakag
”quidsand o othe -33--:‘ i egde eag-o Re—-Pd -'--‘!-":-
direction of the drain port.

blving harmful
t 1:100 in the

Connections for the drain shall be tapped at least 25 mm in diameter and located at the pump end of the baseplate.

4.16.5 Assembly of pump and driver on baseplate

4.16.5.1 Provision shall be made for vertical adjustment of the driver to permit compensation for the pump,
driver and baseplate tolerances. This adjustment shall be not less than 3 mm and shall be made by using spacers
or shims.

4.16.5.2 If the purchaser supplies a driver or coupling, he shall provide the pump manufacturer/supplier with
certified installation dimensions of these components.
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If the driver is not mounted by the pump manufacturer/supplier, the latter should provide and attach removable
spacers for adjustment of shaft centreline heights if the total requirement for shim and spacer exceeds 25 mm. The

driver fixing holes shall not be drilled unless otherwise agreed.

4.17 Special tools

Any tools which are specially designed for adjusting, assembling or dismantling the pump shall be supplied by the
manufacturer/supplier.

5 Materials

5.1 Select
Materials are
manufacturer
manufacturer,

For hazardou
Non-ductile m

For high or lo
give due cong

on of materials

normally stated in the data sheet. If the materials are selected by the purchaser but
supplier considers other materials to be more suitable, these should be offered as alterna
supplier according to the operating conditions specified on the data sheet.

5 liquids, the manufacturer/supplier shall propose suitable materials, for-agreement by the
aterials should not be used for the pressure-containing parts of pumps handling flammable

v temperature applications (i.e. above 175 °C or below —10 °€), the pump manufacturer/su
ideration to mechanical design. For seal materials, see 4.13.3.2.

the pump
ives by the

purchaser.
liquids.

pplier shall

5.2 Materipl composition and quality

Chemical composition, mechanical properties, heat treatment-and welding procedures shall be in accofdance with
the relevant npaterial standards.

When tests 4nd certificates for the above-mentioned “properties are required, the procedures shall |be agreed
between the purchaser and supplier (see clause 6),

5.3 Repairs

Repairs by welding or other procedures shall be specifically related to the relevant material standards. The repair of

leaks and def

6 Shop inspection and tests

6.1 Gener

6.1.1 Any

bcts in pressure casings\by plugging, peening, painting or impregnation is prohibited.

Al

br~alh of the following inspections and tests may be requested by the purchaser and

where so

requested th

\ shall be ennmﬁnrl inthe data-shests lenn annex A\ Such-tests may- be witnessed or ¢

rtified. The

test reading

sheets of witnessed tests shall be signed by the

manufacturer/supplier. The certificates shall be issued by the manufacturer/supplier's quality control.

mspector and representative of the

6.1.2 Where inspection is specified, the purchaser’s inspector shall be granted access to the manufacturer/
supplier's works at mutually agreed times and shall be given reasonable facilities and data to enable the inspection
to be carried out satisfactorily.

6.2

6.2.1

Inspection

are completed.

20

Pressure-containing parts shall not be painted except for anti-corrosion primer until testing and inspection
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6.2.2 The following inspections may be required:

a) examination of components before assembling;

b) internal examination of the casing and wear ring after running of test;
c) installation dimensions;

d) information on the nameplate (see 4.14);

e) auxiliary piping and additional equipment.

6.3 Testls

6.3.1 General
The purchgser shall specify the extent of his desired participation in the testing, follows

a) “Witnessed test” means that a hold shall be applied to the production schedule”and the test carrigd out with the
purchgser in attendance. It usually implies a double test.

b) “Obsefved test” means that the purchaser requires notification of the)timing of the test. HoweWer, the test is
performned as scheduled, and if the purchaser is not present, thexmanufacturer/supplier may proceed to the

next s{ep. Since only one test is scheduled, the purchaser should expect to be in the factory longer than for a
witnesped test.

6.3.2 Material tests
The followipg test certifications shall be available if requested in the purchase enquiry and order:
a) chemig¢al composition: according to manufacturer's standard specification or with specimen per melt;

b) mechgnical properties: according to manufacturer's standard specification or with specimen per melt and heat
treatment;

c) susceptibility to intergranular attack (where applicable);

d) non-dgstructive tests (leakage, ultrasonic, dye penetrant, magnetic particle, radiographic, pectroscopic
identification, etc.).

6.3.3 Hydrostatic test

6.3.3.1 All, pressure-containing parts (e.g. casing, cover), including their fasteners, shall be
tested with| clean’ water at ambient temperature (15 °C minimum for carbon steel). The hydrostatiq test shall be
considered| sati i intaj in wi isi ge. Leakage
through gaskets on temporary closures is acceptable provided it does not obscure observation of other leaks.

ydrostatically

6.3.3.2 Care shall be taken in selecting the closure arrangements to avoid additional loading or restraint to the
part under test having the effect of increasing or reducing the stresses and deformations resulting from the test
pressure. Closure arrangements shall not obscure any leak. Through bolting shall not be used unless it is part of
the normal construction.

6.3.3.3 The test pressure for all pressure-containing parts exposed to the pumped fluid including Category a)
auxiliary piping (see 4.13.5.2) shall be at least 1,5 times the maximum allowable working pressure of the pump.

6.3.3.4 The test pressure for jackets and auxiliary piping according to Category b) (see 4.13.5.2) shall be at
least 1,5 times their maximum allowable working pressure.
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6.3.3.5 Where a part to be tested is to operate at a temperature at which the strength of the material will be
below the strength of that material at room temperature, the hydrostatic test pressure shall be 1,5 times the
maximum allowable working pressure adjusted to room temperature using the pressure temperature rating curve
for that component, unless the hydrostatic test is performed at the elevated temperature. The data sheet shall list
the actual hydrostatic test pressure.

6.3.3.6 If any hydrostatic test of the complete assembled pump is specified, overstrain of the auxiliary fittings

such as gland packing or mechanical seal (see 4.13.3.5) shall be avoided. Leakage through soft packing or
temporary mechanical seals is acceptable.

6.3.4 Performance test

6.3.4.1 Jonversion methods for test liquids other than clean cold water and for different operating conditions
(e.g. high inlef pressure) shall be agreed between the purchaser and manufacturer/supplier.

6.3.4.2 Hydraulic performance tests shall be in accordance with ISO 9906. The purchaser’ and manufacturer/
supplier shall fagree on the grade of testing required.

6.3.4.3 VWhen required, the NPSH test shall be in accordance with ISO 9906 (see.also 4.1.3).
6.3.4.4 Quring performance tests the following additional conditions may be Checked:

— vibration [see 4.3);

— bearing temperature;

— seal leakpge.

6.3.4.5 I a noise test is required, the test of airborn€“noise emitted by the pump shall be cafried out in

accordance wWith 1ISO 3744 and ISO 3746 or 1ISO 9614-1-0r ISO 9614-2, by agreement between the purchaser and
manufacturer{supplier.

6.4 Final inspection
A final inspection shall be carried out to verify whether the scope of supply is correct and complete accofding to the

purchase ordér, including component identification, painting and preservation and documentation.

7 Preparation for dispatch

7.1 Shaft seals

Soft packings| and mechanical seals are installed unless otherwise agreed. When the stuffing box is nof packed, a
warning label[shalhbe securely attached to the pump.

7.2 Preservation for transport and storage

All internal parts made of material which are not resistant to corrosive attack by the environment shall be drained
and treated with a water-displacing rust-preventative prior to shipment.

Exterior surfaces, except for machined surfaces, shall be given at least one coat of the manufacturer’'s standard
paint which shall be selected taking into account environmental considerations. Stainless-steel parts need not be
painted. Where applicable, the underside of baseplates shall be prepared for grout.

Exterior machined surfaces of cast iron and carbon steel parts shall be coated with a suitable rust preventative.
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Bearings and bearing housings shall be protected by a preservative oil which is compatible with the lubricant. A
label warning that oil lubricated bearing housings must be filled with oil to the proper level prior to starting shall be
securely attached to the pump.

Information on preservation agents and their removal shall be securely attached to the pump. Local regulations

concerning

the use of protective agents should also be observed.

7.3 Securing of rotating parts for transport

In order to avoid damage to bearings caused by vibration during transport, rotating parts shall be secured as
required according to the mode and distance of transport, the mass of the rotor and the bearings design. In such

cases a w

7.4 Opepings

All openings to the pressure chamber shall have weather-resistant closures substanptial enough

accidental

7.5 Pipi

Each unit
and storag

7.6 Identification

The pump
identificatia

H laloal all o 1 44 ool
IIIIIIH 1AVUTI ol'idil VT chulcly alldulicu.

lamage (see also 4.5.4). Jacket closures shall not be capable of retaining pressure.

ng and auxiliaries

hall be suitably prepared and small piping and auxiliaries secured, to prevent damage du

Y
P .

and all components supplied loose with it shall ‘be clearly and durably marked with t
n number.

to withstand

ring shipment

he prescribed

©1S0 2002 -
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Annex A
(normative)

Centrifugal pump — Data sheet

A.1 General

If a data shee]
— the purch

— the mand

aser for enquiring, ordering and contract handling, and

facturer/supplier for tendering and manufacturing.

L is requested or required, the following centrifugal pump data sheet serves

The specification of the components is in accordance with this International Standard-

To provide m|
numbering in

A.2 Instru
The informati
The fields sh3

The blank co

each case shall conform to the standard data sheet.

ctions for completing the data sheet

ded grey shall be completed by the purchaserfor enquiry.

information has been inserted or revised.

To facilitate ¢
key.

a) For 3 col

imns:

bn required shall be indicated with a cross (x) in thesappropriate column.

ore space for writing or typing, the data sheet may be enlarged and split in two pages but the line

umns may be used to indicate information required and also for revision marks indicgting where

bmmunication about the information in an intended line and position of the column, use the following

Col

Limn 1 Column 2

Column 3

29 | x

29

EXAMPLE

Line 29/2.

Line No./Column No.

b) For 2 columns:

Column 1 Column 2

55 | x

55

EXAMPLE

24

Line 55/1.

Line No./Column No.

© 1SO 2002 - All rights reserved


https://standardsiso.com/api/?name=5a8c6c010fe2754383c489694d79f644

c¢) For 1 column:
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Column 1

EXAMPLE Line 7

Line No.
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Corporate name Revision:
Rotodynamic pump Data sheet Date:
Name:

1 |Plan Service:
[ 2 | Specification class:

3 No. req. Pump type and size Manufacturer serial No. Kind of driver Drive, type, size Item No.

4 |Operation

5 |Standby

6 Installation dimension Pump weight Pump content
[ 7] Assembly pump Customer Enquiry No. Date
T Drawings |Assembly shaft seal Order No. Date
[ o | Piping Auxiliary system Supplier Proposal No. Date
10| Shaft seal Contract n® Date

11 |Test Material Hydrostatic Inspection Performance NPSH Final inspection Approved documents

12 |Reference

13 |Witnessed byj|

Operating conditions

14 [Liquid rated NPSH at Plant - NPSHA

15 [Solids Tyde Flow max. rated flow By NPSH3
[ 16| % qf mass min. Pump speed rated

17 |Corrosion by Minimum flow required Pump efficiency rated

18 [Operating tempergture at 7o, Inlet gauge rated Pump power input rated

19 |pH-value at 7o, pressure max. Pp. power at rated impeller diameter

20 [Density at 74 Outlet gage pressure rated input max. at max. impeller diameter

=

21 |Vapour pressure pt 7o,

Differential pressure rated

Electric. driver powerGutput rated

22 |Kinematic viscosily at to,

Total head rated

Steam turbine gower output rated

23 | Specific heat at ¢,

Shut-off head

Performance clrve No.

Construction features

24 |Design Max. allowable work. press. Cooling water
condition
25 |Number of stage Test pressure Cooling (C),
Series (S)
26 | Self priming ﬂgrlge DN/Position Eaera;wegl; ((PH)), c H s =] Quantity
27 mak. PN/Facing O Bearing
z ézgpr)r?gt?err ratdd Outlet PN/Facing A Seal chamber
29 mm mir}. flange DN/Position Cooler for seal
flush
30 |Pump length vertical pumps Vent connection Oil cooler
31 |Barrel dimens. veft. pumps Drain connection Flush Liquid Quantity
32 |Casing split Shaft seal manufacturer Lantern ring
33 |Casing seal type Type, size Mechanical seal
34 |Impeller type Flush plan (annex F) Gland/Seal plate
35 |Casing support Material code Manufacturer
36 |Rotation (looking frpm driver) Soft packing ring dimension Coupling Type, size.
37 |Axial thrust reducfon by Rad. bearing Type Diameter max.
38 Imgeller Axial bearing size Spacer length
F Total Bal| drum Line shaft\bearing Baseplate
40| clearance [Spift bushes Bearing bracket No. Anchor bolts suppl. by
41| Wepr plate Librication Driver  |Supplied by
42 |Wall thickness ro{ sheath/stat. cas Lubfication device Mounted by
Materials
43 |Casing Bearing bush Gland plate & gasket
44 |Discharge casing| Balance disc - drum Rotary ring Inner/outer
45 |Suction casing Bal. counter disc-drum bus. Mecan. |Static ring Inner/outer.
46 [Stage casing Containm.shell / Stat. casing seal  [Spring or bellows
47 [Suction impeller Rotor sheath / can Seal metal parts
48 |Impeller Magnet material Rotary & Static ring seals
49 |Diffuser Barrel . Gland plate
50 |Wear ring casing Column pipe Stggf;ng Soft packing ring
51 |Wear ring impell Bearimgbracket tamtermring
52 |Wear plate / lining Motor stool Shaft sleeve
53 |Case bush Coupling Throat bush
54 |Casing gaskets Coupling guard Paint
55 | Shaft Base plate
Remarks:
Customer: Supplier:

Prepared: (Date/Dep./Signature)

Checked: (Date/Dep./Signature)

Prepared: (Date/Dep./Signature)

Checked: (Date/Dep./Signature)
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Annex B
(informative)

External forces and moments on branches

B.1 General

199:2002(E)

Forces and
shafts, def
and basepl

This anne
method for
comparing

the lo4d
— the m3
their s

NOTE

Pump Manu
reference [1
moments ap

B.2 Defi

A certain n
most frequ

The charad
pumps.

If certain pimps do not haye-the characteristics mentioned in these tables, the manufacturer/supplier

them to be

purchaser and manufacturer/supplier for each particular case.

B.3 Allo

moments acting on the pump flanges due to pipe loads can cause misalignment of thepu
prmation and overstressing of the pump casing, or overstressing of the fixing bolts etws
pte.

checking that loads transmitted to a pump by its piping remain within acceptable limits. T

ds (forces and moments) calculated by the piping designer, with

ximum values allowed on the flanges, as given in this annex-for various pump families, aj
ze and the installation conditions.

his method is part of the result of a study and tests undertaken within EUROPUMP (European
facturers) together with the support of piping specialists,"The complete results are published as a
P]). The coefficients shown in Table B.5 for the families TA, 1B and 3 were selected to give valueg
proximately equal to those given in the CEN report. Fhe family number may differ from the CEN repd

hition of pump families

umber of pump families have been’defined in accordance with the configuration of the |
bntly used operating conditions:

teristics of the pump families are shown in Table B.1 for horizontal pumps and Table B

similar to one)of/the families of his choice, or else a special agreement should be signeq

ivable values of forces and moments

mp and driver
en the pump

is intended to give manufacturers/suppliers, installation contractors and users of pumps a simple

his is done by

5 a function of

Association of
EN report (see
for forces and
rt.

bump and the

.2 for vertical

may consider
between the

B.3.1 The maximum allowable forces and moments for each pump family are established by applying the
appropriate coefficients to the basic values considered the most suitable for each pump family.

B.3.2 The basic values given in Table B.3 are applicable to each of the pump flanges, respecting the sign

convention

©1S0 2002 -

of the three axes through the flange.

All rights reserved
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Table B.1 — Characteristics of horizontal pump families
Family No. General picture D;‘?:‘gi ) Material
1A 200 Cast iron
1B 200 Cast steel
200 .
2 <> 500 Cast iron
3 200 Cast sted|
4A 200 Cast iron
4B 200 Cast sted|
5A 150 Cast iron
5B 150 Cast sted|
6A 600 Cast iron
6B 450 Cast steel

© 1SO 2002 - All rights reserved
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Table B.2 — Characteristics of vertical pump families

ISO 5199:2002(E)

Family No. General picture FIaDr'l‘lge Material

10A @ b Cast iron
50 to 600

10B @b Cast steel

11A @ Cast iron
50 to 600

11B @ (ast steel

12A @ Suction branch is Cast iron

submerged

40 to 350

12B @ (ast steel

13A @ Cast iron
40 to 350

13B @ (ast steel

14A 8@ Cast iron
40 to 350

14B @ (ast steel

15A @ Cast iron
40 to 350

15B @ Cast steel

© ISO 2002 - All rights reserved
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Table B.2 (continued)

16A 40 to 150 Cast iron
16B 40 to 200 Cast steel
17A 40 to 150 Cast iron
17B 40 to 200 Cast steel

@  The allowable values of forces and moments for the families 10 to 15 in Tables B.3 and B.6¢are only valid when the distance] between the
centreline of the|flanges on which the loads are applied is within the limits indicated below.

A (mm) = 1,5 DN

=z
[mn]

\ S

/ ’

a) (Flange above installation or fixing plane

B (mm) =<|1,8 DN i Li

/"
_ @ ' ® ' @
J i i
| L

b) Flange below installation or fixing plane

DN

b For families 10A and 10B, the values given for the forces and moments are based on the assumption that the
discharge elbow is monobloc with the driver stand, which itself serves as the supporting base of the complete pump unit. In the case of
separate construction of this assembly (two or more components) the values indicated in Table B.6 must be divided by 2.
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Table B.3 — Basic values of forces and moments for horizontal and vertical pumps

Diameter @ Force Moment
N N-m

DN Fy, F, Fy TFb M, M, My Mb

25 700 850 750 1300 600 700 900 1300

32 850 | 1050 | 900 1650 750 850 1100 | 1600

40 1000 | 1250 | 1100 | 1950 900 1050 | 1300 [ 1900

50 1350 | 1650 | 1500 | 2600 | 1000 | 1150 | 1400 | 2050

65 T700 | 2700 | 1850 | 3300 | 17100 | 1200 |.15%00 | 2200

80 2050 [ 2500 | 2250 | 3950 | 1150 | 1300~4)1'600 | 2350

100 2700 [ 3350 | 3000 | 5250 | 1250 | 14507 | 1750 | 2600

Horizontal pump 125 3200 | 3950 | 3550 | 6200 1 500 1900 | 2100 | 3050
Top branch 150 4050 | 5000 | 4500 | 7850 | 1750, { 2050 | 2500 | 3650
200 5400 [ 6700 | 6000 | 10450 | 29300 | 2650 | 3250 | 4800

2-Axis 250 6750 | 8350 | 7450 | 13050 (8150 | 3650 | 4450 | 6550
300 8050 [10000| 8950 | 156850 | 4300 | 4950 | 6050 | 8900
350 9400 [11650| 10450 |. 18250 | 5500 | 6350 | 7750 | 11400
400 10750 | 13300 | 1195020850 | 6900 | 7950 | 97100 | 14 300
450 12100 | 14950 | 13450 | 23450 | 8500 | 9800 |11P50| 17 600
500 13450 |16 600 [+14 950 | 26 050 | 10250 | 11800 | 14§50 | 21 300
550 14 800 | 18250 16450 | 28650 | 12200 | 14050 |17[100 | 25 300
600 16 150 |49-900 | 17950 | 31250 | 14400 | 16 600 |20 P00 | 29 900

Horizontal pump 25 850 700 750 1300 600 700 900 1300
32 1950 | 850 900 1650 750 850 1100 | 1600

Side branch 40 1250 | 1000 | 1100 | 1950 900 1050 | 1300 [ 1900
50 1650 | 1350 | 1500 | 2600 | 1000 | 1150 | 1400 | 2050

y-Axis 65 2100 | 1700 | 1850 | 3300 | 1100 | 1200 | 1500 | 2200

31
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Table B.3 (continued)

Diameter @ Force Moment
N N-m
DN Fy, F; Fx IFb M, M, My Mb
80 2500 | 2050 [ 2250 3950 1150 1300 1600 | 2350
100 3350 | 2700 3 000 5250 1250 1450 1750 | 2600
125 3950 | 3200 3550 6 200 1500 1900 | 2100 | 3050
150 5000 | 4050 | 4500 7 850 1750 2050 | 2500 | 3650
200 6700 | 5400 6 000 10450 2 300 2650 3250 | 4800
Vertical pump 250 8350 | 6750 7 450 13 050 3150 3650 |4450| 6550
Side branch af right angles 300 10 000 | 8050 8 950 15 650 4 300 4 950 6 050| | 8900
to shaft 350 11650 | 9400 | 10450 | 18250 5500 6)350 7750 | 11400
J-Axis 400 13300 | 10750 | 11950 | 20 850 6 900 7950 9700(| 14 300
450 14950 | 12100 | 13450 | 23450 8 500 9800 |1195Q( 17 600
500 16600 | 13450 14950 | 26 050 | 10y250 | 11800 |1445Q| 21 300
550 18250 | 14800 | 16450 | 28 650~(~12200 | 14050 (17 10Q | 25 300
600 19900 | 16150 17950 | 31250 | 14400 | 16 600 |2020Q| 29 900
25 750 700 850 14300 600 700 900 1300
32 900 850 1050 1650 750 850 1100 1600
40 1100 1000 1250 1950 900 1050 1300 1900
50 1500 1350 1650 2600 1000 1150 1400[ [ 2050
65 1850 1700 | 2100 3 300 1100 1200 1500[ [ 2200
80 2250 L2050 [ 2500 3950 1150 1300 1600]| 2350
100 3 000~/| 2700 3350 5250 1250 1450 1750 | 2600
Horizontal purpp 125 31550 | 3200 3 950 6 200 1500 1900 | 2100[| 3050
End branch 150 4500 | 4050 5000 7 850 1750 2050 | 25001 3650
200 6 000 | 5400 6 700 10 450 2 300 2650 3250(| 4800
x-Axis 250 7450 | 6750 8 350 13 050 3150 3650 | 4450)]| 6550
300 8950 | 8050 | 10000 | 15650 4 300 4950 6 050] | 8900
350 10450 | 9400 | 11650 | 18250 5500 6 350 7 750] | 11400
400 11950 | 10750 13300 | 20 850 6 900 7 950 9700(| 14 300
450 13450 | 12100 | 14950 | 23450 8 500 9800 |1195Q| 17 600
566 H4-956—14345601—16-666—26656—146-2560—1++866—+4+450 | 21 300
550 16450 | 14800 | 18250 | 28650 | 12200 | 14050 (17 100 | 25 300
600 17950 | 16150 19900 | 31250 | 14400 | 16 600 |20 200 | 29 900
@  For DN values exceeding 600, or the flange maximum DN value in Tables B.1 and B.2, agreement shall be reached between the
purchaser and manufacturer/supplier on the values of forces and moments.
b $Fand £M are the vector sums of the forces and moments.
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B.3.3 Under the maximum allowable forces and moments, the lateral displacement of the shaft end, relative to the
fixed point in space should not exceed the values indicated for the pump families in Table B.4.

Table B.4 — Lateral displacement

B.3.4 Th
correspond

B.3.5 Th
other mate
temperatur

B.3.6 Th
each flangg

B.3.7 Th
installation

(10A to 17B)

Shaft-end Displacement @
Type of pump Families diameter P
mm mm
<30 0,15
1A, 1B, 2, 3,4A, 4B 31to 40 0,20
Horizontal pumps > 40 0,25
<50 0,15
5A, 5B, 6A, 6B
> 50 0475
. All
Vertical pumps All 0,150

a8  The displacement values given are for reference in checking the stiffness of thepump and its supports|
and are not the same as the alignment requirements (see B.6).

b basic values mentioned in Table B.3 should be multiplied, for the family of pumps cond
ing coefficient as given in Table B.5 or B.6.

b values shown in Table B.5 and B.6 are valid for the materials specified in Tables B.1
rials they must be corrected proportionately to the ratio of their modulus of elasticity at th

e (see B.4.5).

b values can be applied simultaneously in\all directions with positive or negative signs, or

(suction and discharge).

b basic values in Table B.5_are given for pumps with baseplates for standard con
as specified by the manufacturer/supplier.

Table B.5 — Basic values of forces and moments for horizontal and vertical pumps

erned, by the

and B.2. For
€ appropriate

separately on

struction and

Pump family Coefficient/values
No. Force Moment
1A 0,35 0,35
1B 0,7 0,7
2 0,4 0,4
3 1 1
4A 0,35 0,35
4B 0,6 0,6
5A 0,3 (XM — 500 N-m) x 0,35
5B 0,6 (EM —500 N'-m) x 0,70
6A 0,4 0,3
6B 1 1

©1S0 2002 -
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Table B.6 — Coefficients for actual values of vertical pumps

Pump family Coefficient/values
No. Force Moment

10A2 0,3 0,3
10Ba 0,6 0,6
11A 0,1 0,1
11B 0,2 0,2
12A 0,375 M, M, M, (—500 N'-m)x 0,5
12B 0,75 M, M M, (- 500 N-m) x 1
13A 0,262 M, M, M, (- 500 N-m)< 0,35
13B 0,525 M, M, M, (- 500iN"m) x 0,7
14A 0,375 M, M, M, (500 N'm) x 0,5
14B 0,75 M, Mg My(= 500 N'm) x 1
15A 0,262 MM, M, — 500 N'm) x 0,35
15B 0,525 M, M, M, (- 500 N'm) x 0,7
16A 0,5 0,5
16B 1 1
17A 0,375 M, M, M, (- 500 N'm) x 0,5
17B 0,75 M, M, M, (— 500 N'm) x 1

28 The coeffigients are given for a maximum working pressure of 20 bar. For much lower pressures, which justify light fabricated
construction, the coefficients must be reduced in direct proportion to the pressure, with a minimum limit of 0,2. This is the case[for pumps of
very high specific speed (e.g. propeller pumps).
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B.4 Possibilities for increasing the basic values

B.4.1 General

It is possible, if the concept of the piping requires it, to offer the user an increase in the basic values in order to
facilitate the design and construction of the piping system.

B.4.2 Horizontal pumps

Two types of possibilities should be taken into consideration for horizontal pumps:

a) reinforg
b) installg
— pd
— pn

B.4.3 Vertical pumps

For vertica
possibilitieg

shut-d

reinfor

The only possibilities applicable are therefore the following:

pre-loa
use of

acom
The pre-log

If these ad
supplier sh

B.4.4 We

tion adjustments, which are the users responsibility,

ed baseplates, which are the manufacturer/supplier's responsibility;

mps at shut-down with or without realignment,

e-loading.

| pumps, only the families 12B, 14B, 15B, 16B and 17B)may take advantage of thg
. The following are excluded:

bwn pumps, with or without realignment;

ced or grouted baseplates.

ding the piping;

a weighting or compensation formula;

bination of the two possibitities.

ding of piping is notapplicable for family 16B.

ditional possibilities are to be applied, a prior agreement between the purchaser and n
pbuld be reached:

ighting or compensation formula

When the applied loads do not all attain the maximum values allowed, one of these loads may exce

se additional

hanufacturer/-

ed the normal

limit, provided that the Tollowing supplementary conditions are safisfied:

DY

the actual forces and moments acting on each flange are governed by the following formula:

|F|actua| Z|M|actual <2

2

©1S0 2002 -

+
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max,allow. max,allow.
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in which the total loads %l Al and Xl M| are the arithmetic sums for each flange (inlet and outlet), for both the actual
and maximum allowable values without taking into account their algebraic sign, at the level of the pump (inlet
flange + outlet flange).

B.4.5 Influence of material and temperature

In the absence of any counter-indication, all values of forces and moments are given for the base material of the
pump family, as shown in Tables B.1 and B.2, and for a basic temperature of 20 °C.

Above this temperature, and for other materials, the values should be corrected in function of the ratio of their
moduli of elasticity, as follows:

Et,m

Epp

where

E% b

Eim

The variation

s the modulus of elasticity of the base material at 20 °C;

s the modulus of elasticity of the material chosen at pumping température .

of modulus of elasticity as a function of the temperaturetis given for some common materials in

Figure B.1.
E
£
< 30000
®©
©
W
20 000 — Unalloy stegl ___|
Type 18-8 stainless steel —|
| Grey cast iron
10 000
0
0 100 200 300 400
Temperature, °C
Figure B.1 — Variation of modulus of elasticity £ as a function of temperature
36
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B.4.6 Example of the calculation of the maximum permitted forces and moments on flanges

a) Pump type:

— Telmperature: 110 °C

Multistage pump, horizontal

Flange suction side: DN 65, side branch

Flange discharge side: DN 50, top branch

Material: cast iron

b) Procegding:

E110°c 120000

D

D

D

finition of the pump family number according to Table B.1 (5A)
btermine the forces:
Force .
Diameter (Table B.3) Coefficient Permissible force
DN (Table B5)
N N
50 F, 1350 £,%0,3 405
Fy 1 500 F\,x0,3 450
F, 1650 F,%x0,3 495
XF 2600 >Fx0,3 780
65 Fy 2 100 F,%x0,3 630
Fy N850 F,x0,3 555
F, 1700 F.x0,3 510
XF 3300 YFx0,3 990
btermine the moments:
Sum of moments
Diameter (Table B.3) Coefficient Permissible moment
DN (Table B.4) N-m
N-m
50 2 050 (M — 500 N-m) x 0,35 542,5
65 2 200 (M —500 N'-m) x 0,35 595,0

E

126000

20°C

=0,9524

Influence of temperature (see B.4.3 and Figure B.1)

Correction of forces and moments for temperature of 110 °C by factor 0,9524

© ISO 2002 - All rights reserved
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c) Result:
Diameter DN Forces Moments
N N-m
P, 386
Fy 429
50 M 517
F, 471
IF 743
Py 600
Fy 529
65 M 568
r 486
IF 943
B.5 Respgnsibilities of the manufacturer/supplier and purchaser

The manufac{urer/supplier should indicate to the purchaser the family to which the proposed equipment

The two partig¢s should agree on the type of baseplate to be used (standard, reinforced, concreted to fou

The purchass
pump at its flg

The purchass

table for the ¢
type of pump,

B.6 Practi

r (or the erection contractor, engineering consultant;‘etc.) should calculate the loads ap
nges, considered to be fixed, under all conditions (het, cold, shutdown, under pressure).

r should ascertain that the values of these-loads do not exceed the limits given in the

ump selected. If they do, then either the\piping should be modified to reduce these loads,
capable of withstanding higher loads, should be chosen.

cal considerations

B.6.1 A pump is not a static element)of a piping system, but a precision machine comprising a n

running at hig
seals. Theref]
possible.

B.6.2 This
best interests

a) The initig
checked

h speed with minimal clearance and possessing high-precision sealing elements such as
bre, it is important\to)remain within the maximum limits authorized by this specificatior]

specification;-agreed upon and jointly set up by the manufacturer/supplier and user in t
points out the following recommendations.

| alignment of the pump-driver coupling should be made with great care and should be
pecording to the instructions of the pump or coupling manufacturer.

belongs.
ndation).

blied to the

Bppropriate
or another

hoving part
mechanical
whenever

heir mutual

periodically

b) Coupling with a spacer piece having two articulated connecting points is always preferable, especially for a
large pumping unit and/or a system concerning fluids at temperatures exceeding 250 °C.

c) The piping connections, during initial erection, should be made strictly according to rules and respecting the
instructions given by the pump manufacturer/supplier or designer of the piping system. A check is
recommended every time there is a possibility to partially or totally dismantle the pumping unit.

d) According to the type of pump involved and the temperature during service, in certain cases the initial

alignmen

t of the coupling should be made at a temperature higher than ambient.

The manufacturer/supplier and the user will have to define very strictly the assembly conditions and the coupling
alignment, should this solution be adopted.

38

© 1SO 2002 - All rights reserved


https://standardsiso.com/api/?name=5a8c6c010fe2754383c489694d79f644

ISO 5199:2002(E)

B.6.3 Vertical pumps, other than the monobloc "inline" type, have the special feature of a long or fairly long
lineshaft, running in sleeve bearings spaced at regular intervals, often lubricated by the pumped liquid. As a result,
smooth operation of the rotating assembly depends upon good alignment. This can only be ensured if the external
constraints applied to the pump flanges do not cause distortions greater than those allowed by the
manufacturer/supplier.

This is why, in view of the design concept of vertical pumps and their sensitivity to misalignment, the present code
limits the forces and moments on their flanges to values lower than those allowed on horizontal pumps.

Furthermore, visual assessment of distortion at the level of the coupling is not as easy as in the case of horizontal
pumps, since the motor and its stool are often closely connected to the upper part of the pump. Such distortions
can in fact only be related to a fixed reference point in space. Verification being difficult, the user should follow
closely the recommendations given by the manufacturer/supplier.

Excessive |oads on the flanges, in addition to compromising good operation and/or reliability, usually give rise to
— avibrgtion level greater than normal, and

— difficulty in turning the rotor by hand at rest (at the operating temperature), when' the mass of the rotor allows
such hiand-turning.
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Annex C
(normative)

Enquiry, proposal, purchase order

C.1 Enquiry

The enquiry shall include the data sheet with the technical information indicated by fields shaded grey:

C.2 Propogal

The proposal [shall include the following technical information:
— completed data sheet, where indicated by “X”;

— preliminary outline drawing;

— typical crpss-section drawing;

— charactetfistic curve.

C.3 Purchase order
The purchasq order shall include the following technical information:
— completed data sheet;

— required documentation.
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Annex D
(normative)

Documentation after purchase order

199:2002(E)

D.1 The required number of copies of the following certified documents shall be supplied to the purchaser at the
agreed time.

Any specia

D.2 Normally the documentation consists of the following:

— datas
— dimen
— instrug

operat

part lis
— perforr
— spare
D.3 The
— itemn

— purchg

— manuf

style or torm or documentation shall be a matter or agreement.

heet;

sioned outline drawing;
tion manual, including information for installation, commissioning (preparation for f
on, shutdown, maintenance (monitoring, servicing and repair)/including cross-section d
t, running tolerances, etc., and if necessary special instructions for specific operating condi
hance curves;

parts list.

Hocumentation shall be clearly identified by

imber,

se order number, and

pcturer/supplier order number;

irst start-up),
rawings, with
tions;
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Annex E
(informative)

Examples of seal arrangements

E.1 General

Figures E.1 tq E.4 show the principles of seal arrangements and not details of their construction.

E.2 Soft packing® (P)

WWW_ e | /n
[ oL > L [

P1 [Soft packing P2 Soft packing with lantern ring P3 Soft packing with lanfern ring
(used for injection or circulation of liquid (normally with throat bush| used for
for sealing, buffering, coeling, etc.) injection and circulation of| liquid for

cooling, to clear deposits, etc.)
Key

1 Gland follpwer

Figure E.1— Examples of soft packing

E.3 Single mechanical seal® (S)
These seals dan be:
a) unbalanced (U) (as.inFigure E.2), balanced (B) or bellows (Z) normally;

b) with or without circulation or injection to the sealed faces;

c) with or without throat bush

3) Left-hand side of figures shows the pump side, right-hand side shows the atmospheric side.
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S1 Internal arrangement S2 External arrangement S3 Internal arrangemeni
ring (mating’ri
Key
1 Throat prush
2  Springqjoaded ring
3  Seatring

E.4 Mulfiple mechanical seal® (D)

Either or bq

D1 Back

Figure E.2 — Examples of single mechanical.seals

th of these seals may be unbalanced (as in Figure £:3) or balanced.

1

D2 Tandem arrangement

to-back arrangement

The same arrangementg
with a rotating ring (mating

Key
1 Spring-toadedTing
2  Seatring
Figure E.3 — Examples of multiple mechanical seals
© ISO 2002 - All rights reserved

rotating seal
g)

D3 Face-to-face arrangement

are possible
ring)
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E.5 Quench arrangement (Q) for soft packing, single or multiple mechanical seal®

Q1

Key

A WO N -~

44

2

|

==Y

L

Main seal
Quench o
Leakage

Throttle b

ptional

ish

| without throttle bush Q2 Main seal with throttle bush

Main sci
or auxiliary seal

o

~

packing

Quench mandatory
Auxiliary seal
Leakage and quench

Figure E.4 — Examples of quenching arrangements

Q3 Main seal with auxiliary seal or
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Annex F
(informative)

Piping arrangements for seals

F.1 General
Tables F.1[and F.2 show the principles of piping arrangements for seals and not details of their constrlction.
F.2 Seal types according to basic piping
Table F.1 — Seal types
Basic arrangement Applied to
Equi- Single Multiple
. Equi
Desig- vaollent Soft mechanical | mechanichl | Quench
i i inti acKing
nation | '} Figure Description P seal seal
code \isq 13700 > s b Q
00 | Plan 02 No piping, no X X
circulation
I- No piping,
01 Plan 01 : internal X X
circulation
Circulated fluid
: from pump outlet
02 Plan 11 ‘ T to seal cavity X X
( | (with internal
‘ | return)
I Circulation fluid
‘ from pump outlet
03 Plan 14 ' ' to seal cavity and X X
" ' return to pump
inlet?
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