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Foreword

ISO (the International Organization for Standardizatiof)y«g
federation of national standards bodies (ISO memberbod
of preparing International Standards is normally carried o\
technical committees. Each member body ipterested in
which a technical committee has been established has t
represented on that committee. International organizations,
and non-governmental, in liaison with ISO; also take part in
collaborates closely with the International Electrotechnica
(IEC) on all matters of electrotechnica) standardization.

Draft International Standards ddopted by the technical cq
circulated to the member bedigés for voting. Publication as g
Standard requires approval by at least 75 % of the member
a vote.

International Standard*|SO 9908 was prepared by Techni
ISO/TC 115, Pumps, Sub-Committee SC 1, Dimensions
specifications of\pumps.

Annexes ASB and C form an integral part of this Internati
Annexes'D; E, F and G are for information only.

a worldwide
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n International
bodies casting
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and technical

onal Standard.
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introduction

This Internatig
specifications
and Ill. Class
(this Internatig
ments for Clag

The selection
technical requ
The class

nal Standard is the third of a set dealing with technical

of centrifugal pumps; they are designated as Classes |, Il

(see 1SO 9905) comprises the mo;f severe and Class i
nal Standard) the least severe requirements. For require-
s Il centrifugal pumps, see ISO 5199.

of the class to be used is made in accordance with the

rements for the application for which the pump is intended.
hosen

is to be agreed between purchaser and

manufacturerfsupplier.

The safety requirements of the field of application are furthermore to be
taken into accunt.

However, it is|not possible to standardize the class of technical f8quire-
ments for centrifugal pumps for a certain field of application, because each
field of application comprises different requirements. All classes (I, Il and
Il) can be useq in accordance with the different requirements of the pump

application. It
[I'and Il may v

Further text ¢
dealt with late

Criteria for the|
plication may [

— reliability,
— operating ¢
— environmer

Throughout th
cates where 4
agreement is |

ay happen that pumps built in accordanee with Classes |,

vork beside each other in one plant.

pvering specific applications or industry requirements are

in separate standards.

selection of a pump of the~required class for a certain ap-
e based on:

bnditions,

tal conditions:

s Inteffiational Standard, text written in bold letters indi-
decision may be required by the purchaser, or where
bquired between the purchaser and manufacturer/supplier.
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INTERNATIONAL STANDARD

ISO

9908:1993(E)

Technical specifications for centrifugal pumps —

Class Il

1 Scope

1.1 This|International Standard covers Class Il re-
guirements for centrifugal pumps of single stage,
multistagd, horizontal or vertical construction (coupled
or close-cpupled) with any drive and any installation
for generdl application.

1.2 This|International Standard includes design fea-
tures congerned with installation, maintenance and
safety of [such pumps including baseplate, coupling
and auxiligry piping but excluding the driver, if itisnot
an integra| part of the pump.

1.3 Whgre the application of this Irnternational Stan-
dard has lpeen called for:

a) and reguires a specific desigh feature, alternative
designis may be offered>which meet the intent of
this Ipternational Standard provided that the
alterngtive is described in detail.

b) pumpq not cemplying with all requirements of this
Interngtional>Standard may be offered for con-
sideratiion, provided that all deviations are stated.

Members of |IEC apd-ISO maintain rdgisters of cur-

rently valid International Standards.

ISO 76:1987<£Rolling bearings — Statiq load ratings.

SO 281:1990, Rolling bearings —
ratings ahd rating life.

1$©-2372:1974, Mechanical vibration
with operating speeds from 10 to 200
for specifying evaluation standards.

ISO 2548:1973, Centrifugal, mixed f
pumps — Code for acceptance tests -
planned to combine ISO 2548 with IS
their next revision to create a new Int¢
dard).

ISO 3069:1974, End suction centrifuga
mensions of cavities for mechanical se
packing.

ISO 3555:1977, Centrifugal, mixed f
pumps — Code for acceptance tests
planned to combine 1ISO 3555 with IS
their next revision to create a new Intg
dard).

Dynamic load

of machines
rev/s — Basis

ow and axial
— Class C (It is
O 3555 during
prnational Stan-

| pumps — Di-
als and for soft

low and axial
— Class B (It is
O 2548 during
brnational Stan-

ISO 7005-1:1992, Metallic flanges —

Part 1. Steel

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.

1) To be published.

flanges.

ISO 7005-2:1988, Metallic flanges — Part 2: Cast iron

flanges.

SO 7005-3:1988, Metallic flanges —
alloy and composite flanges.

Part 3: Copper

ISO 9905:—", Technical specifications for centrifugal

pumps — Class |.
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3 Definitions

For the purposes of this International Standard, the
definitions given in ISO 9905 and the following defi-
nitions apply.

3.1 rated conditions: Conditions (driver excluded)
that define the (guarantee) point necessary to meet
all defined operating conditions, taking into account
any necessary margins.

NOTE 1 This definition differs slightly from that given in

b) data sheet (see annex A);
c) this International Standard;

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

4.1.1 Characteristic curve

The characteristic curve shall indicate the allowable
operating range of the pump.

ISO 9905.

3.2 rated driyer output: The maximum permissible
driver power olitput under site operating conditions.

3.3 pressuredtemperature rating: Relationship be-

tween pressurg and temperature given in the form of
a graph (see figure 1).

4 Design

4.1 General

Whenever the documents include contradicting tech-
nical requiremegnts, they apply in the following se-
quence:

a) purchase ofder (or enquiry if no order is placed)
(see annex [B);

Pressure

Basic design
pressure

Operating

4.1.2 Net positive suction head (NPSH)

The NPSHR shall be based on cold water as| specified
in ISO 2548 and ISO 3555. The NPSHA mupt exceed
NPSHR by a margin of at leasty0,6 m. The| basis for
use in performance curves is(that NPSH cdrrespond-
ing to a drop of 3 % of the ¢otal head of the first stage
of the pump (NPSH3).

4.1.3 Installation

The pumps sheuld preferably be suitable fgqr outdoor
installation dnder normal environmental conditions. If
they are stitable only for indoor installation [this infor-
mation~shall be clearly stated in the manpufacturer/
supplier's documentation.

For outdoor installation, the range of envifonmental
conditions shall be specified by the purchaser.

pressure

20°C

Operating
pressure

Temperature

Figure 1 — Relationship between temperature and pressure
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4.2 Prime movers

4.2.1 Defined operating conditions

Prime movers required as driver for coupled pumps
shall have power output ratings at least equal to the
percentage of rated pump power input given in
figure 2 for the range of 1 kW to 100 kW. For pump
power input outside this range, the percentage is
to be agreed upon between manufacturer/sup-
plier and purchaser. \Where the prime mover has an

ISO 9908:1993(E)

output rating covering the power requirements at any
operating conditions of the impeller diameter in-
stalled, no extra margins are required.

4.2.2 Undefined operating conditions

Prime movers as drivers for close-coupled pumps
shall have power output ratings covering the power
requirements at any operating conditions of the
impeller diameter installed. These conditions elimin-
ate the need for extra margins.
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4.3 Critical 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 least 10 % above the maxi-
mum allowable continuous speed including the trip
speed of a turbine-driven pump. For vertical lineshaft
pumps, a flexible shaft is permitted.

4.3.2 Balance and vibration

gle operating point at rated speed (+ 5 %) and rated
flow (+ 5 %) when operating without cavitation.

Pumps with a special impeller, for example a single
channel impeller, may exceed the limits given in
table 1. In such case the pump manufacturer/supplier
should indicate this in his offer.

4.3.2.2 Vertical lineshaft pumps

a) Vibration readings shall be taken on the top flange
of the driver mount on vertical lineshaft pumps

43.2.1 Horiantal pumps

Unfiltered vibrdtion shall not exceed the vibration se-
verity limits giyen in table 1 when measured on the
manufacturer/supplier's test facilities. These values
are measured fadially at the bearing housing at a sin-

Table 1 — Limits of vibration severity for horizontal pumps with multivane impellers

WIth rigid _couplings and near to the. jop pump
bearing on vertical pumps with flexible-¢puplings.

b) Vibration limits for both rolling and*sleeve bearing
pumps shall not exceed a velecity of [7/,1 mm/s
rms during shop test at rated speed (+ b %), and
rated flow (+ 5 %) operating without cayitation.

Maximum rms values of the vibration velocity for the shaft centreline height #, 1 2

Speed of rptation n mm/s
mint1 hy < 225mm hy > 225 mm
n <1800 2,8 4,5
1800 <n[ 4500 4,5 7.1

1) Based on I$0 2372.

shaft centreling.

2) For horizortal foot-mounted pumps, &, is the distance between baseplate area in contact with pump feet apd pump
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4.4 Pressure-containing parts

4.4.1 Pressure-temperature rating

The pressure limit (maximum allowable working
pressure) of the pump at the most severe operating
conditions shall be clearly defined by the
manufacturer/supplier. In no case may the rated
pressure of the pump (casing and cover, including
shaft seal housing and gland follower/end plate) ex-
ceed that of the pump flanges.

a

ISO 9908:1993(E)

4.4.43 External bolting

Bolts or studs that connect pressure-containing parts
shall be selected to be adequate for the maximum
allowable working pressure and for normal tightening
procedures.

4.5 Branches (nozzles) and miscellaneous
connections

NOTE 2  For the purpose of this International Standard
the terms branch and nozzle are synonymous.

The basic dca;yll presstre of—the—purhp shalbe—a
gauge prepsure of at least 6 bar? at 20 °C when made
of cast irpn, ductile iron, carbon steel or stainless
steel.

For materfals the tensile requirements of which do not
permit thg 6 bar rating, the pressure-temperature rat-
ing shall| be adjusted according to the stress-
temperatdre rating for the material and shall be clearly
stated by the manufacturer/supplier.

Low heafl pumps may have a lower pressure-
temperatdre rating if this is clearly stated by the
manufactlirer/supplier on the nameplate and data
sheet.

4.4.2 Wall thickness

Pressure fasings including the shaft seal housing and
gland end plate shall be of such thickness as will be
suitable f@r containing pressure and limiting distortion
under thd maximum allowable working presstfe at
operating [temperature.

The casing shall also be suitable for the hydrostatic
test presgure (see clause 6) at ambientitemperature.

4.4.3 Materials
The materials used for pressure-containing parts shall

depend on the liquid pdmped and the application of
the pump| (see clause_5).

4.4.4 Mechanical features

4.4.4.1 Dismantling

451 Type and size

Type and size of fluid connegtions shall be stated in
the manufacturer/supplier's(document.

45.2 Closures

Vent, pressure-gauge and drain openings shall be fit-
ted with removable closures adequate| to contain the
maximum .aléwable working pressur¢s and of ma-
terial suitable for the pumped liquid.

4.6 “External forces and moments on
branches (inlet and outlet)

The manufacturer/supplier shall provide details of al-
lowable external forces and moments ¢n branches on
request.

4.7 Branch (nozzle) flanges

If circular flanges are used the flange|envelope shall
be of a size to enable flanges ap specified in
ISO 7005-1, ISO 7005-2 and ISO 7008-3 to be used.
If the pump manufacturer/supplier"s'Lstandard pat-

tern entails a flange thickness and a diameter
greater than that of the rating ppecified, the
heavier flange may be supplied if requested by the
manufacturer/supplier, but it shall |be faced and
drilled as specified above.

Bolt holes shall straddle the centreling

The pump should be designed to permit necessary
dismantling for spare part replacement without dis-
turbing inlet and outlet connections. If the design is
such that dismantling will cause some disturbance,
then it should be so stated.

4.4.4.2 Casing gaskets
Casing gaskets shall be of a design suitable for the

rated operating conditions and for hydrostatic test
conditions at ambient temperature.

2) 1bar = 0,1 MPa

4.8.1 Impeller design

Impellers of closed, semi-open or open designs may
be selected according to the application.

4.8.2 Securing of impellers

Impellers shail be secured against circumferential and
axial movement when rotating in the intended direc-
tion of rotation. Attention shall be drawn to the secure
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attachment of impeller in either direction of close-
coupled pumps.

4.9 Running clearance

When establishing running clearances between sta-
tionary and moving parts, consideration shall be given
to operating conditions and properties of the material
(such as hardness and gall resistance) used for these
parts. Clearances shall be sized to prevent contact
under operating conditions, and material combinations
selected to minimize the risk of seizure and erosion.

4.10.6 Axial movement
Axial movement of the rotor permitted by the

bearings shall not adversely affect the performance
of the mechanical seal.

4.11 Bearings
4.11.1 General

Rolling bearings of standard design are normally to be
used.

4.10 Shafts [and shaft sleeves

4.10.1 General
Shafts shall be pf ample size and stiffness to:
a) transmit the|prime mover rated power;

b) minimize ursatisfactory packing or seal perform-
ance,

¢) minimize wegar and the risk of seizure;

d) take due copsideration of the method of starting
and inertia Igading involved.

4.10.2 Surface roughness

Surface roughngss in the gland sealing area shall bé
suitable for thd satisfactory operation of either(me-
chanical seal or|gland packing.

4.10.3 Shaft deflection

The calculated|shaft deflection at-the radial plane
through the oufer face of the stGffing box caused by
radial loads exefted during opefation of the pump shall
not exceed 50 um, within “the allowable operating
range, as verifigd by prototype testing.

4.10.4 Diameter

4.11.2 Rolling bearing life

Rolling bearings shall be selectedyand ratéd in ac-
cordance with ISO 76 and ISO 281,“the “basic rating
life (Lyp)" shall be at least 10-Q00 h when pperating
within the allowable operating range.

4.11.3 Lubrication
The operating instrictions shall include information on

the type and amount of lubricant to be used and the
frequency of:application.

4.11.4 Bearing housing design
Thetbearing housing shall be designed to preévent the

ingress of contaminants and the escapg of the
ltbricant under normal operating conditions.

4.12 Shaft sealing
4.12.1 General

The pump design shaft permit the use of ejther me-
chanical seal(s) or soft packing (with the exdeption of
glandless pumps).

The seal cavity dimensions shall be in agcordance

with ISO 3069 except where the operating donditions
dictate otherwise.

4.12.2 Stuffing box

Ample space shall be provided for repacking,|including

The diameter of the portions of the shaft or shait
sleeves in the seal area shall be in accordance with
ISO 3069 where practicable.

4.10.5 Shaft runout

Manufacture and assembly of the shaft and sleeve, if
fitted, should ensure that the runout at a radial plane
through the outer face of the stuffing box is not
greater than 50 pm for nominal outside diameters
smaller than 50 mm, not greater than 80 um for
nominal outside diameters 50 mm to 100 mm, and
not greater than 100 pm for nominal outside diam-
eters greater than 100 mm.

compressionofpacking—materiat—withott—Tremoving
or dismantling any part other than gland components
and guards.

The gland shall withstand forces necessary for com-
pressing the packing material.

4.12.3 Mechanical seals

The mechanical seal shall be suitable to withstand the
given operating conditions.

Appropriate material for the seal components shall be
chosen to withstand corrosion, erosion, temperature
and mechanical stress, etc.
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A mechanical seal shall not be subjected to a
hydrostatic test pressure exceeding the seal pressure
limit.

4.13 Nameplate

Nameplates shall be securely attached to the pump.

The minimum information required on the nameplate
shall be name (or trademark) and address of the
manufacturer/supplier, identification number of the
pump (for example, serial number or product number),

ISO 9908:1993(E)

tical adjustment of driver alignment to permit com-
pensation for pump, driver and baseplate tolerances.

If the purchaser supplies a driver or coupling, he shall
provide the pump manufacturer/supplier with certified
installation dimensions of these components.

If the driver is not mounted by the pump manufac-
turer/supplier, the driver fixing holes shall not be
drilled, if not otherwise specified.

5 Materials

type and gize.

Further space may be provided for additional infor-
mation or} rate of flow, pump total head and pump
speed.

4.14 Direction of rotation

The diredtion of rotation shall be indicated by a
prominently located arrow of durable construction. For
portable ¢lose-coupled pumps the direction of the
starting rdaction may be indicated as alternative.

4.15 Cquplings

If the driver is not integral with the pump design, the
pump shall normally be coupled to the driver by a
flexible cqupling.

Coupling halves shall be effectively secured, against
circumfergntial and axial movement relative~to the
shafts.

If coupling components are balanced-together, the
correct agsembly position shall be“shown by perma-
nent and yisible marks.

An appropriate fixed guard.-shall be provided. Guards
shall be designed in accerdance with national safety
regulationss.

4.16 Baseplates for horizontal pumps

4.16.1 General

The materials shall be selected-by|the manufac-
turer/supplier for the intended Jiquid to be
pumped and for the intended application, unless
specified by the purchaser:

6 Shop inspection and tests

A hydrostatic test shall be performed for pressure-
containing pafts of a pump at a test [pressure of at
least 1,3 times the basic design pressyre.

Pumps are normally subject only to such other internal
shop<tests as may be decided by thel manufacturer/
supplier. If witnessed or nonwitnessed tests are re-
quired, this should be stated on the er{quiry or order.

If a hydraulic performance test is reqyired it shall be

made in accordance with 1SO 2548

and SO 3555

Class |l for clean cold water. For ligyids other than

clean cold water and for special opera

ing conditions,

hydraulic performance is to be caldulated by the

manufacturer/supplier and the conver
to be indicated.

7 Preparation for dispatch

7.1 General

All internal parts shall be drained prig
Where bearings are oil-lubricated,
housings shall be drained and a labg
prior to startup filling with oil is requir

sion method is

r to shipment.

the bearing
| warning that
ed, shall be fit-

ted.

Baseplates designed for installations without grouting
shall be rigid enough for freestanding installation or for
installation by bolting on a foundation without
grouting.

Baseplates requiring grouting shall be designed to
ensure proper grouting (for example trapping of air
shall be prevented).

4.16.2 Assembly of pump and driver on
baseplate

Provision shall be made for spacers or shims for ver-

7.2 Securing of rotating parts for transport

In order to avoid damage to bearings caused by vi-
bration during transport, rotating parts shall be se-
cured as required according to mode and distance of
transport, mass of rotor and bearings design. In such
cases a warning label shall be securely attached.

7.3 Openings

All openings to the pressure chamber shall have
weather-resistant closures for transport, substantial
enough to withstand accidental damage.


https://standardsiso.com/api/?name=f78069179906e2dae1949c06c2147d2f

ISO 9908:1993(E)

7.4 Identification

The pump and all components supplied loose with it
are to be clearly and durably marked with the pre-
scribed identification number.

7.5 Documentation

The specified copies of documents shall be supplied
with the pump — if not otherwise specified according
to annex C.
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Annex A
(normative)

Centrifugal pump — Data sheet

If a data sheet is requested or required, the following
centrifugal pump data sheet serves:

Instructions for completing the data sheet:

— the pyrchaser for enquiring, ordering and contract

handlipg; and

— the anufacturer/supplier for tendering and

manufacturing.

The specffication of the components is in accordance
with this |nternational Standard.

To provide more space for writing or typing, the data
sheet car} be enlarged and split in two pages but the
line numpering in each case shall conform to the
standard fata sheet.

for 3 polumns

the Intormation required 1S 10 be, |

cross (x) in the appropriate column;

hdicated with a

the P so marked lines are*to be completed by

the purchaser for enquity;

the blank columns~cah be used t¢ indicate infor-
mation required-ard also for revidion marks indi-
cating where information has been inserted or

revised;

to facilitate communication about

the information

in an intended line and position of the column, use

thefollowing key:

Column 1 Golumn 2 Column 3
29 X X X 29
Example: Line 29/2 ————Cotumn No.
Line No.
for 2|columns
Column 1 Column 2
55 X X 55
Example: Line 55/1 ——————Column No.
Line No.
for 1 column
7 X 7
Example: Line 7
Line No.
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More detailed explanations on the individual terms are given below, insofar as the terms are not considered to
be generally understood.

Line Term Explanation
111 Plant Kind of plant, location, operation, building or other charac-
21 teristics
1/2 Service Operational duty, for example
boiler feed water pump,
waste water pump
fire water pump,
circulation pump,
reflux pump,
etc.
2/2 Specification class For example, ISO 9908
3/2 Driver Should drive not be direct, information is to be givep under
4/2 “Remarks”
5/1 Purchaser Company name
6/1
5/2 Manufacturer/supplier Company name
6/2
7 Site conditions For example, outdoor, indoor installation, other [environ-
mental.conditions
8/1 Liquid A fairly accurate designation of the fluid. When fluid is a
mixture, an analysis should be given under “Remarks”
8/3 NPSH available at rated/normal flow It may be necessary, when specifying NPSH avallable, to
take into account abnormal operating conditions
91 Solid content Solid constituents in fluid with grain size, quantity|in mass
percentage of liquid, grain character (round, cubic| oblong)
and solids density (kg/dm3) and other specific propdrties (for
example, tendency to agglomerate) are to be givgn under
“"Remarks”
10/1 Corrosion by Corrosive constituents of liquid
12/2 Inlet gauge pressure, max. Maximum pressure in the inlet during operation, for exam-
ple, by varying level, system pressures, etc.
13/3 Maximum pump power input at rated Maximum pump power requirements at rated impeller di-
impeller diameter ameter, specified density, viscosity and speed
14/3 Maxmmam pump powWer mput at maxi- VRO pUmp POWET TEqUITEIMEnts at maximur impeller
mum impeller diameter diameter, specified density, viscosity and speed
15/3 Rated driver power output To be specified by consideration of:

a) duty and method of operation;

b) location of operating point in performance diagram;

c) friction loss at shaft seal;
d) circulation flow for mechanical seal;

e) properties of medium (solids, density, viscosity).

10
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Line

Explanation

16/1

16/2

20/2

21)2

22/2

23

24

24

26

26
27

33

3441

35/3 t

442 1

46/2 t

50 t

L ¥}

Hazard

Head rated/curve, maximum

Thrust reduction by

Radial bearing type, size

Thrust bearing, type, size

Lubricotion
=HeHoatHOt

For example, flammable, toxic, odorous, caustic, radiation

Maximum head at installed impeller diameter

For example, axial thrust bearing, balancing
ancing hole, opposed impeller

Internal clearances to be included

Internal clearances to be included

disc/drum, bal-

36/3

49/2

47)2

52

Lubricant supply

Impeller type

Shaft seal arrangement

Shaft seal

Design pressure
Test pressure
Casing support
Casing split

Driver

Mechanical’seal components

Meéchanical seal

Tests

T\,/pa of lnchrir\an*, for nvnmph:’ n;I’ PrOSSUFS r-”’ grease, etc.

For example, oil pump, grease pump,‘oil”l
grease cup, sight glass gauge stick, etc:

Type of impeller, for example, closed, open,
Use adequate designation accerding to anne
For mechanical seal:
— type: balanced.(B)
unbalanced (U)
bellows (Z)
— size: nafminal shaft or sleeve diameter
based\upon shaft diameter passing thrg
ring«(e.g. ISO 3069)

Forcstdffing box:
— vsize: diameter of seal cavity according to

Relating to auxiliaries (piping, cooler, etc.)
Relating to auxiliaries (piping, cooler, etc.)
For example, shaft centre, bottom, bearing b
Radial, axial, relating to the shaft

For more information, use separate data sf
under “Remarks”

Use material code for mechanical seal comp
ing to J.2 of ISO 9905, if required

For example, O-rings
Company or authority which is to carry oy

tests, for example manufacturer/supplier, an
dards (51) and name of authority for witness

bvel controller,

thannel, etc.

E

in millimetres
ugh stationary

ISO 3069

acket

eets or space

lonents accord-

t the different

I to what stan-
bd tests (52)
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Annex B
(normative)

Enquiry, proposal, purchase order

B.1 Enquiry

— typical cross-section drawing or exploded view;

The enquiry shall include all information necessary for
selection of thg pump.

B.1.1 Propogsal

The proposal ghall include the following technical
information:

— preliminary putline drawing with installation infor-
mation;

— characteristic curve, IT specitied.

B.2 Purchase order

The purchase order shall™include technigal infor-
mation, for example . ‘eperating conditigns, con-
struction features, maditerials, auxiliaries and required
documentation.

14
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The agreed number of copies of the following docu-
ments shall be supplied with the pump, if not other-

ISO 9908:1993(E)

Annex C
(normative)

Documentation

— instruction manual, including information for in-
stallation, commissioning, operation, shutdown,

wise spedified:

— outlingl

drawing with installation information;

THEITENance, Cro35-56Con arawin
view with spare part list includin
standard part designation;

— performance curve, if required.

s or exploded
j material and

15


https://standardsiso.com/api/?name=f78069179906e2dae1949c06c2147d2f

ISO 9908:1993(E)

Annex D
(informative)

Examples of seal arrangements

The following figures show the principle of seal arrangements and not details of their construction.

D.1 Soft packing® (P)

Gland followerx Gland follower Gland follower——|
%) i ‘ il + B

P1 $oft packing P2 Soft packing with lantern ring~'P3 Soft packing with lantprn ring
(used for injection or circulation of (normally with throat bush|used for
liquid for sealing, buffering, copling, injection and circulation of|liquid for
etc.) cooling, to clear deposits, etc.)

D.2 Single|mechanical seal® (S)
These seals cah be
a) unbalanced|(U) (as in the figure) or balanced (B) or bellows (Z) normally;

b) with or witQout circulation or injection {o the sealed faces;

Thro Throat bush Seaf ring
W’&K

v
" % N | Nz

SN
Spring Loaded ring } Seat ring Seat ring —]%ring loaded ring Spring Lloaded ring

S$1 Internal arrangement S2 External arrangement S3 Internal arrangement rotat-
ing seal ring (mating ring)

c) with or without throat bush.

nt bush

3) Left-hand side of figures shows the pump side, right-hand side shows the atmospheric side.

16
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D.3 Multiple mechanical seal® (D)

ISO 9908:1993(E)

Either or both of these seals may be unbalanced (as in the figure) or balanced.

Spring loaded ring

2
UHNN,

Spring loaded ring

>

NV AZINN

Seat ri

ng

V2 5

N
N\

\ ]

L \ |

(L /

D1 Bagk-to-back arrangement

D.4 Qu

Main seal]

{

L Seat ring ———/

Quench optional

7}_

Q1 Main
bush

— A

|

Leakage

seal without throttle
pr auxiliary seal

Leakage é

\— Seat ring —]

D2 Tandem arrangement

ench arrangement (Q) for soft packing, single and multiple mechanic

Quench optional

l Throttle
bush

5 Leakage z

i

Leakage

Main seal

Q2 Main seal with throttle bush

D3 Face-to-face)arrg
[The same arrang
possible-with a rd
(mating ring)]

Quench mandatoryj

L Spring’tdaded ring &é

ngement
ements are
tating ring

al seal®

Main seal l — Auxiliary seal
%
.
e
=
%4

|

Leakage and quench

Q3 Main seal with auxiliary seal or pack-

ing
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pi..g arra..gements for seals
The following figures show the principle of piping arrangements for seals and not details of their construction.
E.1 Seal types according to basic piping
Basic arrangement Applied to
Single,\) Multiple
Desig- Soft mechan-!| mechan-
T = - L . M s Quench
nation Figure Description packing leal Ical
code seal seal
P S D Q
00 No piping, no circulation X X
01 - No piping, internakcircu- » y
lation
‘ Circulation fluid from
02 ! pump outlet to seal cavity X X
[ (with internal return)
! . Circulation fluid from
03 l | pump outlet to seal cavity X X
i I T and return to pump inlet
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