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Foreword

The text of EN ISO 14847:1998 has been prepared by Technical Committee CEN/TC 197
"Pumps", the secretariat of which is held by AFN@Rcollaboration with Technical
Committee ISO/TC 115Pumps”.

This European Standard shall be given the status of a national standard, either by publication
of an identical text or by endorsement, at the latest by September 1999, and conflicting
national standards shall be withdrawn at the latest by September 1999

According fo the CEN/CENELEC Internal Regulations, the national standards organizations
of the following countries are bound to implement this European Standard: Austria,“Beldgium,
Czech Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland/taly,

Luxemboufg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and'the United
Kingdom.
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Introduction

This European Standard specifies all the technical requirements for rotary positive
displacement pumps and rotary positive displacement pump units with the exception of safety
and testing. Safety and testing of positive displacement pumps and pump units are specified
in the following European Standards:

EN 809 Pumps and pump units for liquids - General safety requirements

prEN 12162 —Liguidpum

c . Pracedure for hvdrostatic testing
S——+—oceatre1or Ry arostatc+eSthRg

EN ..... Positive displacement pumps and pump units - Code for acceéptante tests
[WI1 0197018]

EN 12639 Liquid pumps and pump units - Noise test code - Grade 2;and 3 of accyracy
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1 Scope

This standard specifies the technical requirements, other than safety and testing, for rotary
positive displacement pumps and rotary positive displacement pump units.

This standard does not apply to rotary positive displacement pumps for fluid power
applications.

2 Normative references
This Euopean Standard incorporates by dated or undated reference, provisions-from other
publicatipns. These normative references are cited at the appropriate places in the text and the
publicatipns are listed hereafter. For dated references, subsequent amendments to of revisions
of any of these publications apply to this European Standard only when, incorporated in it by
amendment or revision. For undated references the latest edition of the publication rgferred to
applies.
EN 287-1 Approval testing of welders -
Part 1: Steels
EN 287-p Approval testing of welders -
Part 2: Aluminium
EN 288-1L Approval of procedures foravelding metallic materials -
Part 1: General rules
EN 288-p Approval of procedures for welding metallic materials -
Part 2: Arc welding
EN 288-38 Approval of procedures for welding metallic materials -
Part 3: Arc.welding steels
EN 809 Pumps and rotary positive displacement pump units for liquids -
General safety requirements
EN 20898-1 Mechanical properties of fasteners - Part 1: Bolts, screws and studs
(ISO 898-1: 1988)
EN 20898-2 Mechanical-properties—of-fastenrers—Rart 2 Nuts—-with—speeified proof
load values - Course thread (ISO 898-2: 1992)
prEN 1956 Non-destructive testing - Penetrant testing and magnetic particle testing
- Viewing conditions
prEN 12162 Liquid pumps - Procedure for hydrostatic testing
prEN 12723 Liquid pumps - General terms for pumps and rotary positive

displacement pump units, definitions, quantities, symbols and units
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prEN 1SO 4126-1

prEN 1ISO 9934-1

ISO 7-1

ISO 14

Safety devices for protection against exessive pressure -
Part 1. Safety relief valves (ISO/DIS 4126-1: 1995)

©1SO

Non-destructive testing - Magnetic particle inspection - General

principles (ISO/DIS 9934-1: 1996)

Pipe threads where pressure-tight joints are made on the threads -

Part 1: Designation, dimensions and tolerances

Straight-side splines for cylindrical shafts with internal centering

ISO 228-1

ISO/R 773

ISO/R 774

ISO/R 775

ISO/775: ADD 1

ISO 1027

ISO 2491

ISO 2492

ISO 3117

ISO 3453

Dimensions, tolerances and verification

Pipe threads where pressure-tight joints are not made omthe thr
Part 1: Designation, dimensions and tolerances

Rectangular or square parallel keys and their corresponding key
(Dimensions in millimetres)

Taper keys with or without gib head and their corresponding keyv
(Dimensions in millimetres)

Cylindrical and 1/10 conical shaft ends
Checking of the depth of keyways'in conical shaft ends - Addendur

Radiographic image quality indicators for non-destructive testir
Principles and identification

Thin parallel keys.and their corresponding keyways (Dimension
millimetres)

Thin taper-Keys with or without gib head and their correspon
keyways (Dimensions in millimetres)

Tangential keys and keyways

Non-destructive testing - Liquid penetrant inspection - Means
verification

pads -

ways

vays

g -

ling

of

ISO 3912

ISO 4156

ISO 7005-1

ISO 7005-2

\A laadeuff lkovyae and lkovaninvc
\AAA%A% IR 11} r\\,_yo aurrua

Straight cylindrical involute splines - Metric modules, side fit -

Generalities, dimensions and inspection

Metallic flanges -
Part 1: Steel flanges

Metallic flanges -
Part 2: Cast iron flanges
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ISO 7005-3 Metallic flanges -
Part 3: Copper alloy and composite flanges

ISO 10375 Non-destructive testing - Ultrasonic inspection - Characterization of
search unit and sound field
3 Definitions

For the purposes of this standard the definitions given in prEN 12723 apply together with the
followind:

3.1 rotary positive displacement pump:A machine in which liquid is trapped |in
confined| volumes and transported from an inlet port to an outlet port\by a rotational
movement of the pumping element or elements.

NOTE: According to EN 809, pumps are defined as being terminated by their inlet
and outlet branches as well as, in general, by their shaft ends without couplings.

displacement pump and its driver, with necessary transmission and structural supporting
element$ terminating at the connections for the inlet and* outlet branches and at the energy
supply tq the driver.

3.2 fotary positive displacement pump unit: An assembly of a rotary positui[e

4

nformation and requirements to be confifmed, agreed and documented
4.1 FPurchaser information

The purghaser shall provide the supplier with the information necessary for the| proper
selectior] of a pump or pump unit, To facilitate this the data sheet included as annex A can be
used. The selection shall consider all received and relevant information on perfgrmance
requirements, environment_and intended operating conditions. Any missing infofmation

necessaly for pump selection shall be requested by the supplier.

The purghaser's information shall include specification of options and items for [special

agreemgnt according to this Standard and, where applicable, requests for deviations|from this
Standard. Clauses 'of this Standard referring to options and special agreements are ligted in 4.2
and 4.3.

4.2 Optional requirements

If the purchaser wishes to include any of the optional requirements given in this standard such
requirements shall be specified and documented at the time of enquiry and confirmed at the
time of order. See clauses:

6.5.2  constant level oilers;

6.7.1  flanged or screwed connections;

6.7.1  studded flange facings;

6.7.1  alternative flange specifications;

6.7.1  alternative pipe thread specifications;

6.9.2  alternative connection specifications for auxiliary ports.
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4.3

Items to be agreed

©1SO

Items to be agreed between purchaser and supplier shall be fully documented at the time of
placing the order. See clauses:

7.4 Baseplates;

7.4.1 drain rim baseplates;

7.4.1 special alignment facilities for baseplates;

7.6.2.2  systems for heating/cooling;

13. Installation / operating instructions
5 Fitnpess for purpose
The desigp and selection of the pump and pump components shall be conipatible wj
liquid, envlronment and operating conditions supplied by the purchaserin accordancg
clause 4.
6 Pump design
6.1 Enyironmental conditions
Pumps anfl rotary positive displacement pump units shall be designed to operate un
following nprmal conditions:

If unusual
specified b

requirements:

inimum air temperature 2 °C;
aximum air temperature 40 2C;
aximum relative humidity:80 %.

environmental or eperating conditions, such as those listed below, have
y the purchaser @tthe time of enquiry, the pump shall be designed to mee

exposureto direct sunlight;

bient temperatures or humidity deviating from the above values;

mospheric pollution including airborne solids;

th the
b With

der the

been
t these

b

e

e

iological attack;

wetting by directed water;
cleaning by hot water, steam or chemicals;

xternal shock or vibration;

lack of ventilation;
flooding;

xtended periods of shut-down.
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6.2 Basic design criteria

Pumps shall be designed to operate continuously as well as intermittently with any

combination of parameters supplied by the purchaser in accordance with clause 4.

Consideration shall be given during design to the handling of components and assemblies
when erecting, assembling and maintaining the pump/pump unit. Facilities shall be provided,
where necessary, for jacking bolts, extraction screws, locating dowels and spigots and lifting

eyes.

Designs|shall comply with the safety requirements of EN 809.

6.3 Design of structural and pressure containing parts

The degign of the pump and pump unit components shall be suitable<for the operating

conditions and for the environment specified.

6.4 $ealing systems

All shafts extending outside of enclosed machinery shall be. fitted with a suitable se¢al. The

seal sh
the opergating conditions.

6.5 earing lubrication

| be selected and installed according to the seatimanufacturer's recommendations for

6.5.1 If grease lubricated bearings need re-[ubrication during their service life of thel pump,

suitable means for re-lubrication shall be provided.

6.5.2

il lubricated bearings which‘are not lubricated by the process liquid shall bg fitted

with an [oil reservoir with a visual ‘oil level indicator. Adding or draining oil shall be

accompl|shed without disassenbly other than plugs or breathers.

NOTE: Constant leveloilers may be used providing the working oil level is clear

6.6 hafts
6.6.1 hafts-with rectangular or square parallel keys shall comply with ISO/R 773 or
ISO 249

6.6.2 Shafts with tapered keys shall comply with ISO/R 774 or 1ISO 2492.

6.6.3 Shafts with parallel or tapered ends for couplings shall comply with ISO/R775 and

ISO 775 Addendum 1 for inspection of keyway depths.
6.6.4 Shafts with tangential keys shall comply with ISO 3117.
6.6.5 Shafts with Woodruff keys shall comply with ISO 3912.

6.6.6 Splined shafts shall comply with ISO 14 or ISO 4156.
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6.7 Process inlet and outlet pipe connections

6.7.1 Inlet and outlet connections shall be flanged or threaded and positioned as specified
on a dimensional drawing or in the supplier's literature.

NOTE 1: Connection flanges may be studded provided it is not necessary to remove
the associated pipework during routine maintenance.

The type, size and rating of connections shall be as specified in ISO 7005 and fully detailed
on the supplier's specification including any special surface finishes

NOTE 2: Other connection specifications may be supplied if agreed between the
pur¢haser and the supplier.

Thread forms for threaded pipe connections shall conform to ISO 7-1 or ISO>228-1.

NOTE 3: Alternative pipe thread forms may be supplied if“agreed between the
pur¢haser and the supplier.

6.7.2 Inlgt and outlet connections shall have a design pressute higher than, or equal fto, the
maximum allowable operating pressure for that connection:

6.7.3 Unless intended for venting to atmosphere during’ operation tapped auxiliary opgnings
not conneg¢ted to pipework shall be fitted with plugs of material at least equivalent tp the
component.

6.7.4 Forces and moments on process connections

Metallic prpcess connections shall be eapable of supporting the forces and moments,| acting
simultanedusly, indicated in table 1.
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Table 1: Forces and moments on metallic process connections
Forces Moments
Pipe dia. l:(x,yorz) I:(total) I\/I(x,yorz) I\/I(total)
(mm) max. (N) max. (N) max. (Nm) max. (Nm)
25 190 270 85 125
40 255 360 115 170
50 295 420 145 210
80 425 600 215 315
1p0 505 720 260 385
1p5 610 870 325 480
150 720 1 020 385 565
2P0 930 1320 500 735
2p0 1140 1620 625 920
3p0 1355 1920 740 1 090
3p0 1 565 2220 865 1270
4p0 1775 2520 980 1445
450 1980 2 815 1095 1615
5p0 2200 3125 1220 1795
6p0 2 625 3725 H460 2 145
NOTE: F = JFZ + Fy2 +F? and M otar) = \/Mf + My2 +M?
At no tijne shall the values &%, F, andF; or My, My andM; all be maximum values.

Screwed connections shall not be subject'to moments which tend to tighten or looser
in the pump casing.

6.8 Draining and venting

Methods
instruction manual.

6.9 Auxiliary pipe-connections

6.9.1 All auxiliary connections shall be clearly identified in the instruction manual.

6.9.2 Allauxiliary port connections shall conform to ISO 7005, ISO 7-1 or ISO 228-1

the pipe

shall be provided for draining and venting the pump and shall be shown in the

NOTE: Other connection specifications may be supplied if agreed between the
purchaser and the supplier.

6.10

Threaded fasteners

Threaded fasteners for pressure containing parts shall conform to EN 20898-1 and

EN 20898-2.

Where mating parts such as studs and nuts of materials with galling tendencies are used, they
shall be lubricated with a suitable anti-seizure compound before assembly.
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7.1 Ge

Auxiliary equipment

neral

©1SO

Equipment for the operation of the pump or pump unit shall be clearly indicated by the
supplier including any auxiliary equipment that has to be provided by the purchaser. Interface
points, connections, etc., shall be indicated.

Equipment provided by the supplier shall be clearly identified. If assembled with the pump or

pump unit, applicable general design requirements apply equally to the entire assembly

7.2 Drivers

The powel of the driving system at rated speed shall be at least 5 % above\the pump input
shaft requjrements at the duty conditions as supplied by the purchaser,im<accordange with
clause 4. The selection of the driving system size shall include allowaneces, for example, for
starting af low temperature, for simultaneous operation with maximum viscosity | and
maximum differential pressure and, if necessary, for relief valve overpressure operatiof. The
pump supplier shall properly select the driving system when inclyded in the scope of supply.
7.3 Copplings

7.3.1 Geperal

When the pump is driven by an independently meounted driver, then a flexible coupling|shall
be used to|connect the shafts.

7.3.2 Ralting

The type pf coupling and its rating shall be selected in accordance with the coypling
manufactufer's recommendations using the power calculated from the rated conditipns as
supplied by the purchaser in accordance with 4.1.

7.3.3 Selection of coupling

Selection ¢f couplings‘shall be in accordance with the environmental conditions - see flause
6.1.

7.3.4 Patallelshaft couplings

When an interference fit is used for mounting couplings on parallel shafts the supplier shall
include instructions for removal and replacement of the coupling.

Transitional fit couplings shall be securely locked to the shaft.
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7.3.5 Tapered shaft couplings

Taper bored hubs shall comply with ISO/R 775. The supplier when fitting the coupling shall
ensure that best contact is achieved at the large end of the taper. The coupling shall be
clamped in position by a positively locked locking device.

7.3.6 Keys

If keys are fitted, they shall conform to ISO/R773, ISO/R774 or ISO 3912

7.4 Baseplates
7.4.1 The baseplate or base-frame shall be made sufficiently rigid to avoid permanent
distortion during transport, if necessary by temporary means and shall maintain aljgnment
during operation.If drain rims or special facilities for alignment are required they shquld be

agreed Qetween the purchaser and the supplier

7.4.2 The baseplate shall incorporate anchorage points.
7.5 Guarding

Guards $hall be provided in accordance with EN 809.

7.6 Heating and cooling

7.6.1 Design of heating/cooling passages

All heatihg and cooling passages shall-be designed to operate under the conditions|specified
by the puirchaser in accordance with clause 4.

7.6.2 Connections for heating/cooling

7.6.2.1 Where heating and/er cooling is required to be incorporated in the pump, fjnished
auxiliary|connections ta'the heating and cooling chambers shall be provided by the supplier.

7.6.2.2 Tlhe specification of other equipment to be supplied; pipework/isolating/drain/¢ontrol
valves, instrumentation, condition monitoring equipment; shall be subject to agreement.

7.7 FPressure-relief devices

NOTE: Systems using positive displacement pumps should be fitted with pressure
relief devices.

7.7.1 If arelief valve is incorporated in the pump it shall comply with the requirements of
prEN ISO 4126-1. The relief valve shall be capable of passing the maximum flow produced
by the pump as installed.

7.7.2 The maximum relief valve over-pressure shall not exceed 25 % of a set gauge
pressure higher than 20 bar and shall not exceed 5 bar at lower set pressures.
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8 Noi

se

Requirements for noise emission shall be in accordance with EN 809.

9

9.1

Installation and maintenance

©1SO

The pump/pump unit should be designed and constructed to allow installation,

routine maintenance, inspection and the replacement of wearing parts such as seals, shaft

sleeves, and gaskets to be performed with the minimum of dismantling

9.2
809.

Do

9.3 Fo
standard tq
tools are ré

9.4 Jag
necessary
stationary

could jeop

10

10.1 Se
The mater
to meet the

~

(¢

10.2 M

10.2.1 Ca
Castings s

scale, blist]
sand-blast

Magterials, welding and repairs

cumentation supplied with the pump/pump unit shall be in accordance, with |

installation, commissioning and maintenance the design shall_permit the
ols, unless technically unsuitable for functional or other relevant reasons. If g
rquired, this has to be clearly stated by the supplier.

tking screws, lifting lugs or eye-bolt holes and dowels shall be provided w
to facilitate disassembly and assembly. When jacking screws are provid

ace shall be relieved locally if any possible surface damage by the jacking
hrdize tightness or function.

ection of materials

als shall be selected relative'to their physical properties and chemical compg
 requirements of clauses4.1 and 6.1.

nufacture
5tings
nall be freefrom significant imperfections, such as shrink holes, blow holes, ¢

ers and other similar injurious defects. The surface of castings shall be clea
ng, shot blasting, pickling or any other standard method. All mould flash

DrEN

se of
pecial

here

ed the

crews

sitions

racks,
hed by
and

remains of

gates and risers shall be chipped, filed or ground flush.

10.2.2 We
10.2.2.1
EN 287-2,
10.2.2.2

10.2.2.3

Ided fabrications

All welding of process pipework and pressure containing parts shall be
performed by suitably qualified operators and procedures in accordance with EN 287-1,

EN 288-1, EN 288-2 and EN 288-3.
Cast iron shall not be welded.

Inlet and outlet nozzles attached to pressure containing parts by welding

have full penetration welds.

10

shall
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10.2.2.4 Piping nozzles attached to carbon or alloy steel pressure containing parts shall
have the same nominal composition as the part or shall be low carbon austenitic stainless
steel.
10.2.2.5 Fabricated pressure containing parts, operating at 75 % or more of the
allowable design stress, shall be stress relieved.
10.3 Repairs
Components shall not be repaired if any of these conditions exist-

—| depth of defect exceeds 20 % of design wall thickness;

—| length of defect exceeds 20 % of the component dimension in that direction;

—| total surface area affected exceeds 10 % of component surface area;

—| replacement material exceeds 10 % of the raw component weight;

—| pressure containment component is forged.
Defects ghall be excavated and inspected, by dye penetrant,vin accordance with 1SQ 3453, or
magneti¢ particle, in accordance with prEN 1956 and prEN 9934-1, to ensure all defective
material is removed prior to repair.

Pressure

N
C4d

10.3.1 (
suitably

10.3.2 R
physical
containir

10.3.3 T
tested in
methods

b containing castings shall not be repaired by peening or burning-in.

OTE: Shallow surface defects, which do not impair the pressure con
\pabilities, may be repaired by metal spraying.

Dnly components in readily. weldable material shall be repaired by welding
pualified operators and pracedures. (see 10.2.2.1)

epairs shall only be.implemented when the repair will have the same, or exc
and chemical properties of the parent material and a permanent seal on
g parts is ensured.

0 prove.the soundness of the repair, pressure containing parts shall be
accordance with EN 12162. Other components shall be inspected by non-d¢
to prove the soundness of the repair. Such methods include:

[aining

using

eed the,
pressure

pressure
bstructive

dye penetrant in accordance with 1ISO 3453;

magnetic particle in accordance with prEN 1956 and prEN ISO 9934-1;
ultrasonics in accordance with ISO 10375;

radiography in accordance with ISO 1027.

11


https://standardsiso.com/api/?name=c6d02c5d203c0e0b2ec47f68ff471348

ISO 14847:1999(E) ©1S0

11 Surface protection

When the materials used are not corrosion resistant all external non-functional surfaces shall
be protected with the supplier's standard coating system suitable for the environmental
conditions set out in clause 6.1.

NOTE: When the information supplied by the purchaser in accordance with 4.1
indicates special environmental conditions, materials which are not corrosion resistant
shall be suitably treated and painted or otherwise protected from the stated hazards.

12 Nameplates and marking

Nameplatgs and marking shall be in accordance with the requirements of EN-809.

13 Preparation for dispatch

13.1  Cqrrosion protection

The pump|shall have adequate internal and external corresion protection prior to digpatch.
Necessary| action to remove the protection, if necessary,’shall be described in the gtart-up
instructions and necessary warnings securely attached<o the pump. Information to maintain

the effectiy

eness of the corrosion protection at site shall be provided by the supplier.

13.2  Seguring of rotating parts
In order tq avoid damage to bearings caused by vibration during transport, rotating| parts
should be gecured according to:
— mode of transport;
— djstance of transport;
— mass of rotor;
— bearing design:
In such a gase a“warning label shall be securely attached to the pump.
13.3 Openings

To prevent the ingress of foreign matter during shipment, storage and installation, all
openings shall be fitted with suitable covers prior to despatch.
13.4  Piping and auxiliaries

Precautions shall be taken to ensure that small piping and auxiliaries are protected from
damage during transportation and storage.

12
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13.5 Identification
All components supplied loose with the pump shall be clearly and durably identified.
13.6 Installation/operating instructions

The supplier's installation/operating instructions shall be packed and dispatched with the
pump/pump unit together with any other documentation agreed with the purchaser.

13
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