







































































12.1.1

12.1.1.1

PLAN EN COUPE

PALIERS 25-35-45

Etanchéité par garniture mécanique :

Avec palier a roulements lubrifiés a vie :
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|
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Avec palier a roulements lubrifiés bain d’huile
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Montage GM simple :
10.20 23.00 50.40 43.30 40.00 16.10 56.10

)

Montage GM simple + réchauffage fond de corps :
10.20 23.00 50.40 43.30 40.00 16.10 99.99 41.23 41.22 56.10 16.50

.
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WA 25
W/
7

Etanchéité par presse-étoupe a tresses :
Avec palier a roulements lubrifiés a vie :

Montage GM simple + quench extérieur :

10.20 23.00 50.40 43.30 40.00 16.10 99.99 41.23 56.10 42.11 16.50

\

Montage GM simple + flushing extérieur :
10.20 23.00 5040 43.30 40.00 16.10 99.99 56.10

|
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Avec palier a roulements lubrifiés bain d’huile :

90.23  45.20 gg 10 32.10 63.80

10.20 23.00 5240 40.00 16.10 40.05 4570 90.13 42.10 50.50 91.60 40.02 36.00 21.00
( | J ) ) | J

92.20 94;01 45.10 46.10 45.80 92.01 91.40 9021 | 33.00 63.81 90.31 18.30 93.01 90.12 90.11 94,0(
90.30 90.10 55.40 50.70

Montage presse-étoupe a tresses :
10.20 5240 4580 40.00 99.99 92.01 45.70 55.40
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12.1.1.2 PALIERS 55-65 :
Etanchéité par garniture mécanique :
Avec palier a roulements lubrifiés a vie :
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Avec palier a roulements lubrifiés bain d’huile :
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Etanchéité par presse-étoupe a tresses :
Avec palier a roulements lubrifiés a vie :
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Montage presse-étoupe a tresses :

52.40

4580 23.00 40.00 55.4090.21
10.20 | 46.10 | 16.10 90.33 4520 | 9201
(
12.1.2 NOMENCLATURE

Repére Désignation
10.20 Volute
16.10 Fond de volute
16.50 Couvercle
18.30 Béquille
21.00 Arbre
23.00 Roue
32.10 Roulement a billes
32.11 Roulement a double rangées
33.00 Palier
36.00 Couvercle de roulement
36.01 Couvercle de roulement AV
40.00 Joint plat fond volute
40.01 Joint plat
40.02 Joint plat couvercle roulement
40.03 Joint plat roue
40.05 Joint plat
40.06 Joint plat
41.10 Joint plat balayage
41.11 Joint plat flushing
41.22 Joint torique
41.23 Joint torique
42.10 Bague a lévre radiale
42.11 Bague a lévre radiale
42.20 JointenV
42.30 Garniture mécanique
45.10 Boitier de presse-étoupe
45.20 Fouloir
45.70 Bague de fouloir
45.80 Lanterne de presse-étoupe
46.10 Anneaux de presse-étoupe
47.10 Boitier porte-grain GMT
50.20 Bague d‘usure roue AV
50.21 Bague d‘usure roue AR
50.40 Entretoise GMT
50.50 Entretoise de roulement
50.70 Déflecteur d‘arbre
52.30 Chemise d‘arbre GMT
52.40 Chemise d‘arbre PE
55.40 Rondelle
56.00 Vis sans téte (bague d‘usure)
56.10 Pion d’arrét
63.60 Graisseur
63.80 Huileur a niveau constant
63.81 Adaptateur huileur
64.20 Voyant huileur
67.20 Bouchon
68.10 Grille de protection

30

70.30 Tuyauterie de liaison
73.10 Raccord

73.11 Raccord flushing
90.10 Vis H

90.11 Vis H

90.12 Vis H

90.13 Vis

90.14 Vis H

90.20 Goujon

90.21 Goujon

90.22 Goujon

90.23 Vis H

90.24 Vis H

90.25 Goujon

90.30 Bouchon vidange volute
90.31 Bouchon vidange palier a huile
90.32 Bouchon

90.33 Bouchon

90.34 Bouchon de bride
90.41 Vis sans téte
90.80 Vis H

91.40 Vis six pans creux
91.60 Bouchon jauge a huile
92.00 Ecrou H

92.01 Ecrou H

92.02 Ecrou H

92.06 Ecrou H

92.20 Ecrou de roue
93.00 Hélicoide

93.01 Rondelle

93.21 Circlip

94.00 Clavette d‘entrainement accoupl.
94.01 Clavette d‘entrainement roue
94.02 Clavette d‘entrainement

12.2 PIECES DETACHEES

. L'utilisation de piéces détachées d’origine est obligatoire pendant
la durée de garantie du matériel et fortement conseillée ensuite.

Vous pourrez en faire la demande auprés de votre spécialiste local ou

aupreés du service piéces de rechanges en passant par notre Hotline

technique.

Pour toute demande de piéces de rechange, préciser :

o Numéro de série,

o Désignation complete de la pompe,

o Numéro ou désignation de(s) la piece(s) souhaitées.

Le numéro de série et la désignation de la pompe sont gravés sur la
plague signalétique de la pompe.



12.3 PIECES DE RECHANGE DE PREMIERE

URGENCE

Si la pompe fonctionne pour le point de fonctionnement pour lequel elle
a été dimensionnée, elle ne nécessite que trés peu de maintenance. La
mise en place d’un plan de maintenance préventive permettra d’éviter
un arrét imprévu du matériel.

Dans tous les cas, il est préférable de tenir en stock chacune des piéeces
suivantes pour permettre un redémarrage rapide :

@ Garniture mécanique ou jeu de tresses de PE,*

o Jeu de roulements pompe*,

o Jeu de paliers lisses*,

o Jeu de roulements moteur (pour taille carcasse > 90),

o Jeu de joints complet,

o Flector/jeu taquets d’accouplement*,

o Cartouche de graissage automatique.

(*) : certaines options ne concernent peut-étre pas votre pompe. Notre
Service Pieces de Rechange peut confirmer la nomenclature de la pompe
grace au numéro de série disponible sur la plaque signalétique.
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12.4 PIECES DE RECHANGE POUR 2 ANS DE
FONCTIONNEMENT

. Pour déterminer le lot de pieces de rechange en premiére
dotation, on peut s’appuyer sur les recommandations émises dans

la DIN24 296.

A titre d’exemple, pieces et quantités recommandées pour une ou deux

pompes installées (suivant la construction de la pompe) :

- Roue : 1 (ou 1 jeu),

- Arbre : 1,

- Ecrou d’arbre : 1,

- Chemise d’arbre : 2,

- Roulement de palier : 1 de chaque type,

- Palier lisse* : 1 de chaque type,

- Joint de corps/d’étage : 4 jeux complets,

- Garniture mécanique : 1,

- Tresses de PE* : 2 jeux,

- Cartouche de graissage automatique™ : 2.

(*) : certaines options ne concernent peut-étre pas votre pompe. Notre

Service Pieces de Rechange peut confirmer la nomenclature de la pompe

grace au numéro de série disponible sur la plaque signalétique.
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13 DECLARATION CE

Salmson &

DECLARATION DE CONFORMITE CE
EC DECLARATION OF CONFORMITY
EG KONFORMITATSERKLARUNG

Nous, fabricant, POMPES SALMSON
Herewith, manufacturer 53 Boulevard de la République
Der Hersteller Espace Lumiére — Batiment 6

78400 CHATOU - France

Déclarons que les types de pompes désignés ci-apres,
We Declare that the hereunder types of pumps,
Hiermit erklaren, dass die folgenden Produkte,

NOLH (Le numéro de série est inscrit sur la plaque signalétique du produit
The serial number is marked on the product site plate
Die Seriennummer ist auf dem Typenschild des Produktes geschrieben)

sont conformes aux dispositions des directives :
are In conformity with the disposals of the directives:
folgenden einschldgigen Bestimmungen entsprechen:

- Machines 2006/42/CE
- Machinery 2006/42/EC
- Maschinenrichtlinie 2006/42/EG

Les objectifs de sécurité de la Directive Basse Tension 2006/95/CE sont respectés
conformément a I'annexe 1, § 1.5.1 de la Directive Machines 2006/42/CE.

The safety objectives of the Low Voltage Directive 2006/95/EC are applied according to the
annex 1, § 1.5.1 of the Machinery Directive 2006/42/EC.

Die Schutzziele der Niederspannungsrichtlinie 2006/95/EG werden gemass Anhang I, § 1.5.1
der 2006/42/EG Maschinenrichtlinie eingehaiten.

- Compatibilité Electromagnétique 2004/108 CE
- Electromagnetic compatibility 2004/108/EC
- Elektromagnetische Vertraglichkeit-Richtlinie 2004 /108/EG.

et aux |égislations nationales les transposant,
and with the relevant national legislation,
und entsprechenden nationale Gesetzgebungen.

sont également conformes aux dispositions des normes européennes harmonisées suivantes !
are also in conformity with the disposals of following harmonized European standards:
entsprechen auch folgende harmonisierte Normen:

EN 809 EN 60204-1
EN 14121-1 EN 60034-1

Responsable Qualité Centrale
/ Corporate Quality Manager
Pompes Salmson

80 Bd de I'Industrie - BP 0527
F-53005 Laval Cédex

Personne autorisée & constituer le dossier technique est :
Person autorized to compile the technical file is;
Bevolim&chtigter fir die Zusammenstellung der technischen Unterlagen Ist:

R. DODANE
Corporate Quality Manager
Laval, 21/12//2009

N® 4106016 rev!
BF/CEAS N4101495
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1 GENERAL INFORMATION
1.1 ABOUT THIS DOCUMENT

The original language of the operating instructions is French. All other
languages of these instructions are translations of the original operating
instructions.

This installation and operating manual is an integral part of the
equipment. It should be kept available near the equipment. It is
necessary to respect all instructions given in this installation and
operating manual to ensure a reliable and economic use of the pump.
The installation and operating instructions corresponds to the relevant
variant of construction of the product and to applicable safety standards
valid at the time of going to print.

2 SAFETY

This operating instructions contain basic information that must be
respected during installation and operation. These instructions must be
read by the service technician and the responsible operator before
installation and commissioning starts.

It is not only the general safety instructions listed in this chapter that
must be respected but also the special safety instructions mentioned in
following chapters. They are indicated with a danger symbol as follows.

2.1 SYMBOLS USED IN THESE
INSTRUCTIONS
AGeneral danger for user.

ADanger due to electrical voltage.

Non-observance of the safety instructions can result in damage to
product/installation.

Refers to additional requirements, that the pump should comply
to when operated in hazardous areas.

This is not a security symbol. It is a note that gives additional
useful information about the way to use the pump.

2.2 PERSONNEL QUALIFICATION

Personnel involved in operation, installation, inspection or

maintenance of the pump and accessories must be adequately
qualified.
Qualification, knowledge evaluation and personnel supervision must be
strictly handled by the pump owner. If necessary, SALMSON or one of its
representative can perform adequate training. Plant management must
ensure that contents of the operation instructions are fully understood
by anyone who will use this pump.

2.3 DANGER IN EVENT OF NON-
OBSERVANCE OF THE SAFETY
INSTRUCTIONS

A Non-observance of the safety instructions can result in risk of
injury to persons and damage to product/installation. Non-

observance of the safety instructions can result in the loss of any claims

to damages.

In detail, non-observance can, for example, result in the following risks:

- Failure of important product/installation functions,

- Failure of required maintenance and repair procedures,

- Danger to persons from electrical, mechanical and chemical,

thermal risks, ...

- Property damages,

- Loss of ex-proof protection,

- Risk of environmental pollution.

ENGLISH

2.4 SAFETY INSTRUCTIONS

24.1 SAFETY INSTRUCTIONS FOR THE OPERATOR
OPERATION ON THE PUMP SET :
Make sure that electric power is switched off before maintenance
operations starts. Electrical protection should not be removed
while pump is running.

Empty pump casing and isolate piping before starting dismantling
of pump. If dangerous liquid was pumped the pump should be
decontaminated and cleaned prior to dismantling.

HANDLING OF COMPONENTS :
Some machined parts may have sharp edges. Wear safety gloves
and use necessary protections to handle them.

A lifting device must be used to lift parts exceeding 25Kg. Use
lifting device in accordance with local regulations.

HOT OR COLD PUMP PARTS:
Avoid accidental contact with very hot or very cold components.
Actions must be taken if their surface temperature is higher than
68 °C or below -5°C: (pump or accessories). If a complete protection is
not possible, the access to the machine must be limited to maintenance
staff only. A clear visual warning panel must be attached in the
immediate area to indicate the danger.

HAZARDOUS LIQUIDS:
When the pump is handling some dangerous liquids, a special care
must be taken to avoid exposure to the liquid. Make sure the
pump is set in an appropriate location and access to the pump must be
limited. Operators should be trained to potential risks.
If the liquid is flammable and/or explosive, strict safety procedures
must be applied.

2.4.2 SAFETY
EQUIPMENT
Quick temperature changes of the liquid contained in the pump
should be avoided. A thermal shock may drive to damages or
destruction of components, creating leakages.

INSTRUCTIONS FOR THE

A Ensure that pump flanges do not support excessive external forces

when fastening piping flanges or after increasing of liquid
temperature. Do not use pump as a support for piping. If expansion
joints are used they should be equipped with axial movement limiting
device.

Before checking direction of rotation make sure that no parts

could be ejected from shafts (pins, keys, coupling element ...).
Several pump types will be damaged if started in the wrong direction of
rotation (screwed impeller design). The flexible coupling of a pump set
must be disconnected before first start up to check direction of rotation.

Unless otherwise indicated and if it is possible, pump should be started
with discharge valve partially opened to avoid overloading of the motor.
The pump outlet control valve may need to be adjusted to reach the
requested duty point.

Never run the pump with a closed suction valve. The valves
located on suction side of pump must always remain opened while
pump is running.

: Running continuously the pump at zero flow or below the
recommended minimum flow will cause damage to the pump.

: Never run the pump out of its operating limits. Operating the
pump at higher flow rates may overload the motor and cause
cavitations.
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Operating the pump at lower flow rates may cause a reduction of

ball bearings/bearing lifetime, overheating in pump sealing
chamber, instability and cavitations/vibration.

Never remove protecting covers or coupling guard when pump is

ready to run. Those parts can only be removed during
maintenance operations.

2.5 SAFETY INSTRUCTIONS FOR INSPECTION
AND INSTALLATION WORK

The operator must ensure that all inspection and installation work

are carried out by authorized and qualified personnel. The
operators must be sufficiently informed and must know the content of
these instructions and of the incorporated materials instructions before
any operation is carried out on pumps and accessories.

Access to the product must only be carried out when pump is at a

standstill. It is mandatory that the procedure described in the
installation and operating instructions for shutting down the pumpset
are fully respected.

All protections and security devices must be reactivated or
switched on immediately after works are ended.

2.6 MODIFICATION OF EQUIPMENT AND
USE OF SPARE PARTS

Modifying the product is only permitted after agreement of Salmson.
Use of genuine spare parts and accessories authorized by the
manufacturer ensure safety and proper work of the pump.

2.7 IMPROPER USE

The operating safety of the product is only guaranteed for conventional
use and in accordance with the technical offer and this operating
instructions. The limit values indicated in the relevant catalogue/data
sheet must not be exceeded.

2.8 PUMPSET DELIVERED WITHOUT MOTOR

When pumpset is delivered without any motor (a CE integration
certificate has been supplied with the pump) it is the end-user’s
responsibility to ensure that all regulation requirements are respected
to get a CE marking.
Certification of the complete pump set will be from integrator
responsibility. He will ensure that all specifications listed in this
instructions are fully respected.

2.9 SECURITY INSTRUCTIONS TO BE
APPLIED ON EQUIPMENTS USED IN
POTENTIALLY EXPLOSIVE ATMOSPHERE

This chapter contains operating instructions that have to be
considered when using the pump in a potentially explosive
atmosphere. The ATEX additive supplied with the pump will be
considered as well.
This chapter indicates supplementary instructions to :

. Avoid excessive surface temperature,

. Avoid build up of explosive mixture,

. Avoid sparks creation,

. Prevent leakages,

. Ensure proper maintenance to avoid hazard.

The following instructions for the pump and pump units shall be
followed when the equipment is installed in a potentially explosive
atmosphere. Ex-proof protection is ensured only if the pump unit and
supplied accessories are installed according instruction given in this
instruction and operating manual. Both electrical and non-electrical
equipment must meet the requirements of European Directive ATEX
94/9/EC.

291 SPECIFIC MARKING [INSTRUCTIONS FOR
ATEX

An example of ATEX equipment marking is shown hereunder for
information. Dedicated ATEX classification is engraved on pump
nameplate and indicated in the ATEX additive :

11-2Gc(x)-Exd-11BT4

With :
EQUIPMENT GROUP :
Il = Non-mining

CATEGORY :
2 = high protection (zone 1)
3 = normal protection (zone 2)

GAS or DUST :
G =Gas
Those pumps are not « D » Dust certified.

PUMP PROTECTION :
¢ = safe by construction
X = respect special instruction for equipment integration

MOTOR ENCLOSURE :
Exd = flameproof
Exd(e) = flameproof frame and increased safety junction box

GAS GROUP :
IIA - Propane
1IB - Ethylene
1IC - Hydrogen

MAXIMUM SURFACE TEMPERATURE (Temperature class to ATEX

94/9/EC) :
T1=450°C
T2 =300°C
T3 =200°C
T4 =135°C
T5=100°C
T6 =85°C

T(x) = variable temperature or pump used in several areas.

2.9.2 FLUID TEMPERATURE
Ensure that the equipment temperature class is suitable for the
hazard zone. It is the plant operator’s responsibility to select the
Atex zone in which the pump is installed.

Pump temperature class is as stated on the nameplate. It is based on a
maximum ambient temperature of 40°C. (ask SALMSON for use in higher
ambient temperatures).
The surface temperature taken on pump surface is influenced by the
temperature of the handled liquid. The maximum permissible
temperature depends on the ATEX temperature class and must not
exceed the values indicated in the ATEX additive attached to the pump.
The shaft seal and bearings temperature rise due to the minimum
permitted flow rate are taken into account.
The maximum fluid temperatures indicated below are given
accordingly :
T1 = 400°C
T2 = 275°C
T3 =180°C
T4 = 115°C
T5=80°C
T6 = need SALMSON approval

If there is a risk to run the pump on a closed discharge valve it is

requested to monitor surface temperature. Motor overload trips
should be correctly calibrated. Proceed with regular cleanings if pump is
installed in dirty or dusty environment.

293 BUILD UP OF EXPLOSIVE MIXTURE
@Ensure that pump casing and mechanical seal chamber are
correctly vented and that pump will not run dry.



Make sure that the pump runs with filled-in suction and discharge lines
to avoid build up of an explosive atmosphere. In addition it is essential
that auxiliary sealing systems are properly filled.

To avoid potential hazards from fugitive emissions of vapor or gas to
atmosphere the surrounding area should be correctly ventilated.

29.4 PREVENTING LEAKAGE
The pump must only be used to handle the liquids for which it has
been defined.

If the pump is installed outdoor, make sure liquid containing parts are
drained and/or protected against freezing.

If leakage of liquid to the atmosphere can result in a hazard then a
leakage detection sensor should be installed.

2.9.5 COMPLETE UNIT
ATEX certification for a complete unit according to ATEX Directive
94/9/CE is given according to lower protection level of the
integrated component. This comment applies particularly to the electric
motor protection.

2.9.6 PUMP UNIT DELIVERED WITHOUT MOTOR /
WITHOUT SENSORS
If a partial delivery is required (electric motor, flexible coupling,
coupling guard or sensor not supplied), an integration certificate
will be established.
It will be the integrator’s responsibility to supply missing parts in order
to fulfill ATEX requirements for the complete machine.

2.9.7 COUPLING GUARD
The coupling guard used in a potentially ATEX atmosphere shall
meet following requirements :

. Consist of non-sparking material (e.g brass),
. Must be made of antistatic material,
. Must be designed in such a way that the rotating parts will

not come in contact with any part of the guard after a choc.

2.9.8 MAINTENANCE TO AVOID HAZARD
CREATION
When a pump is used in a potentially ATEX atmosphere it is
necessary to check regularly the following parameters and respect
a maintenance plan to ensure that the equipment runs in perfect
technical conditions.

Following regular checks are mandatory :

. No leakage of the shaft seal,

. Ball bearings temperature (on bracket housing surface),

. No cavitations and no abnormal running noises,

. Correct position of isolating valves and function of motorized
valves.

If some parts are worn or working in bad conditions the pump must be
stopped immediately and put in safety until maintenance operations are
performed. Origin of default(s) should be eliminated.

2.9.9 PREVENTING SPARKS CREATION

Necessary measures must be taken to avoid sparks creation in case of
external impact.

Base plate and pumpset elements must be properly grounded. Ensure
continuity between components of the group.

It applies to:

- Pump hydraulics,
- Coupling guard,
- Motor frame,

- Baseplate.

The threaded hole or the earthing plate located on the base plate should
be used to make proper earthing.
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3 TRANSPORT AND STORAGE

3.1 SAFETY MEASURES
ﬁ Never rest below a suspended load.

. Keep a safe distance while the load is being transported.

. Check equipment weight and choose slings and other lifting
devices accordingly. Lifting equipments should be in good conditions.

. Adjust the length of the lifting devices so that pump or/and
pumps set is moved horizontally.

. Lifting lugs or eyebolts that are sometimes attached to the

pump or to the motor should not be used to lift a complete pump set.
They should be used only to lift pump parts during dismantling
operations.

. Use the lifting points that are mentioned on the pump set or
refer to following information.

3.2 DELIVERY

After reception of goods, the delivered items must be inspected
for damage. Check that all parts are present (check description

and quantities against delivery/shipping documents). If any parts are

damaged, missing or if transportation damage is visible, this should be

noted on the freight documentation or on the delivery note.

Do not separate attached documentation from the pump.

Unpack the good and eliminate packaging according environmental

requirements.

Do not remove caps from pump flanges if pump will not be installed

immediately.

3.3 SHORT TERM STORAGE

Leave piping connection caps fastened to keep dirt and foreign
material out of pump casing during storage.

If the pump will not be used immediately after delivery, it must be
stored in a temperate, dry, ventilated location and away from

vibrations. Turn the pump shaft at intervals (every month) to avoid

brinelling of the bearings and the seal faces from sticking. Close

protective packing when done.

If stored as described above, the pump can be stored up to 6 months.

Consult SALMSON for preservative procedure when a longer storage

period is required.

3.4 HANDLING
&Depending on their design some pumps can fall over before they
are definitively fastened to the floor. Take all necessary actions to
ensure that no-one can be crushed while the equipment is moved.
&A crane must be used to lift all equipment exceeding 25Kg.
Palettes, crates or boxes can be moved or unloaded by using a
fork-lift truck or a hoist depending on lifting devices available on site.
Only suitable lifting gear and load carrying equipment with valid test
certificates and adequate lifting capacity for the loads involved should
be used to lift and carry the goods. Only authorized personal should
proceed to pump transportation and they must respect local regulations.
Weight of goods is indicated on the delivery note.
Only use suitable lifting points that are indicated on the
equipment and respect hereafter lifting and transportation
sketches. Pumps should never be lifted directly with slings. Hooks must
be used and placed in dedicated lifting holes. Chose proper sling length
or use a lifting beam.
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3.4.1 LIFTING SKETCHES
Lifting a bareshaft pump :

Lifting a pumpset :

4 INTENDED USE

NOLH pumps are used for handling of clear or slightly turbid fluids
without any particle content.

Designed according to EN 733 this pump can be used to replace most of
normalized pumps.

Various materials and shaft sealings are available to match major
industrial needs.

NOLH pumps are used in every kind of industrial plants, for HVAC, water
supply, irrigation, ...

5 DESCRIPTION

5.1 TYPE KEY

Pump description is engraved on pump name plate. It gives a
general description of pump design. The nameplate is attached to
pump bearing bracket.

Description of a NOLH pump is created as follows :

Detailed technical features of the product are described in
acknowledgment of order or upon request to SALMSON Customer
Department.

5.2 TECHNICAL CHARACTERISTICS

5.2.1 MATERIALS

. Material

@ Casing : cast iron (EN-GJL250) or stainless steel (AISI 316).

@ Casing cover : cast iron (EN-GJL250) or stainless steel (AISI 316).

o Shaft : steel (X20 Cr13 - AISI 420) or stainless steel (AlISI 316).

= Impeller : cast iron (EN-GJL250), stainless steel (AISI 316) or bronze (G-
CuSn10).

o Bearing housing : cast iron (EN-GJL250).

o Shaft sleeve for bearing bracket size 55 and 65 : steel (X20 Cr13 - AlSI
420).

= Shaft sleeve for packing gland arrangement : steel (X20 Cr13 - AISI
420) or stainless steel (AISI 316).

. Sealing

o Casing gasket : flat seal made of a aramid fibers compound or flexible
PTFE.

o Shaft sealing : single mechanical seal (flushing or quench as an option)
or packing gland. Various types of faces materials and O’rings are
available. See acknowledgement of order for detailed description.

5.2.2 PERFORMANCE AND OPERATING LIMITS

TEMPERATURE
Pumps with single mechanical seal arrangement : from -20°C to +120°C.
Pumps with gland packing arrangement : from -40°C to 110°C

5.2.2.1 PRESSURE

All variants : maximum working pressure PS = 16 bar

With the exception of following pumps with cast iron casing :
5 NOLH150-500 : 14 bar

= NOLH200-250 to 300-500 : 10 bar

Hydrostatic test pressure : 1,3 x PS

5.2.2.3 Minimum flow for continuous operation

Permitted flow range :
Qopt is the constant flow corresponding to Best Efficiency Point.

PUMP SIZE

32-125 to 80-400
100-315 to 100-400
125-315 to 125-400
150-250 to 150-500

0,3.Q0p<Q<1,1. Qupt

100-160 to 100-250
125-200 to 125-250
150-200
200-500 to 300-500

0,5.Q0pr<Q<1,1.Qupt

200-250 to 200-400

0,7.Qop<Q<1,2.Qupe

NOLH Pump product line

32 Nominal diameter of discharge flange [mm)]

160A Nominal diameter of impeller [mm] and hydraulic
type

F Material used for casing and casing seal

ABB Mechanical seal type

3 Ball bearing type

2 Elastic coupling model for pump set

T Type of electric power supply

0,55 Installed power P,[KW]

4 Number of pole

K Motor option

2D ATEX option

X Specificity

When the pump is used in an ATEX zone it is necessary to
measure the duty point and check that temperature
increase corresponding to each working condition is acceptable
regarding selected surface temperature.
The formula below gives the correspondence between surface
temperature / fluid temperature and pump efficiency :
To=TeA,
A=[(g-H)/(cm)]*(1m)
With :
c=calorific capacity of fluid in J/Kg.K
g=gravity in m/s?
H=pump head in m
Te=liquid temperature in °C
To=surface temperature in °C
n=hydraulic efficiency at duty point
A=differential temperature



5.2.2.4 MAXIMUM ALLOWABLE SPEED AND NUMBER
OF STARTS PER HOUR
Maximum speed :
The maximum speed for each pump size is indicated in the table
below. Maximum allowable speed depends on impeller diameter,
working temperature and impeller diameter.

Cast iron impellers :

3600 3000 1800 1500
RPM RPM RPM RPM
a0 32250 sos1s 200315
a2 40250 s0a1s 200500
e 50.250 100315 220315
So10 65250 129950 720500
es125 80.250 199,400 300400
e 100-250 150950

e 125200 150,400

iggzigg 200-250

Stainless steel impellers :
Speeds are identical to those given on cast iron impellers except for
sizes :

3000 1800 1500

RPM RPM RPM

40-315

50315 100-250 150-250
65-200

£0-160 125-200

Number of starts per hour :
Wait for pump full stop before staring up the pump again to avoid
damaging the motor and the pump.

Starting frequency depends on motor type. Ask manufacturer if
necessary.

A maximum of 15 starts per hour is recommended except for sizes 40-
315; 50-250; 50-315; 65-315; 80-315; 80-400; 100-400; 125-250;
125-315; 125-400 ; 150-315 to 300-500 that are limited to 8 starts per
hour.

5.2.2.5 TYPE OF HANDLED FLUIDS
Pump is used to handle clear liquids.

Maximum viscosity of fluid is 300 ¢St (mm?/s), or 40°E.
Pump can occasionally handle solids in the liquid but it will drive to
a reduction of pump life, increasing of equipment noise level and

absorbed power.

Free passage depends on pump size :
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. Direction of rotation must correspond to the arrow attached or
engraved in the pump.

Check direction of rotation when motor is apart (coupling spacer
dismantled or motor not coupled to pump). If not feasible due to pump
design (pump fitted with rigid coupling) it is necessary to check that
pump shaft turns freely after the test and before final pump start.

To check direction of rotation start motor briefly and check direction of
rotation just before rotation stops. If direction of rotation must be
modified then reverse two phases in motor junction box.

It is possible to change two phases in the control cabinet on motor
starter connections. If this solution is preferred then it will be
necessary to modify the identification of the cables in the electrical
drawings too.

5.24 NOISE LEVEL

Noise level of a complete pump set depends on motor type and speed,

on quality and wear of flexible coupling (if concerned), on fluid velocity,

piping design, ... Values given hereafter are only indicative and based on

fan cooled electric motors average noise levels.

The test must be perfomed on the supplied pump if the noise level
must be certified.

If noise level is higher than 85dBA, personel working in pump area
should wear hearing protections.

Motor speed = 2900 RPM 1450 RPM
ﬁl(«\el(\:/]mog)r power Pump set Bare shaft Pump set Bare shaft

< 0,55 65 60 65 60
0,75 65 60 65 60
1,1 65 60 65 60
15 70 65 70 65
2,2 75 70 70 65
3 75 70 70 65

4 85 80 70 65
5,5 85 80 70 65
7,5 85 80 70 65
11 85 80 75 70
15 85 80 75 70
18,5 85 80 75 70
22 85 80 75 70
30 85 80 80 75
37 90 80 80 75
45 90 80 80 75
55 95 85 80 75
75 95 85 85 80
90 95 85 85 80
110 95 85 85 80
150 95 85 85 80

Indicative noise level given in dBA (LpA at 1 m)

5.2.5 CONNECTIONS
= Suction flange axis is horizontal and the face is vertical.
o Discharge flange axis is vertical and the face is horizontal.

5.2.6 PERMISSIBLE FORCES AND MOMENTS

A No other stress than the one due to fastening of pipe and pump
flanges together should apply. No stress must be applied to pump

casing by the pipe work. A pre-stress may exceptionally be applied to

flanges to compensate a pipe expansion. But in any case the resulting

5.2.3 DIRECTION OF ROTATION

Serious damage can result if the pump is started or run in the
wrong direction of rotation.

Ensure that the direction of rotation is correct before first start-up or if

maintenance work has been carried out on the electric power supply.

PUMP SIZE MAX size (mm) forces should not exceed values given hereafter.
40-315 @2 The values are determined on the basis of ISO/DIN 5199 — Class Il
32-125;32-1608 ; 40-160 ; 32-200A/8 ; 40-200 ; 32-250 ; 40-250 @3 (1997)- Appendix B, family N°2 for a max working temperature of
50-250 ; 50-315 )
. 110°C. Pump casing made of FGL cast Iron.
125-315 @5 p g
40-125 ; 50-125 ; 65-125 ; 32-160A ; 50-160 ; 65-160 ; 100-160 ;
50-200
65-200 ; 80-200 ; 100-200 ; 65-250 ; 80-250 ; 100-250 ; 125-250 ; 13
65-315
80-315 ; 100-315 ; 150-315 ; 100-400 ; 125-400 ; 150-400
80-400 @7
150-500 ; 300-500 @10
80-160 ; 125-200 ; 150-200 ; 150-250 ; 200-400 ; 200-500 @12
200-250 ; 250-300 ; 200-315 ; 250-315 ; 250-400 ; 250-500 P14 Following coefficients were applied to basic values :
300-400 916 Pump assembled on cast iron base:

Forces : 0,4 X Fpase
Moments : 0,4 X Fpase



ENGLISH

Pump assembled on grouted cast iron base frame :

Forces : Fx [1,5—(12,5/Flange DN)]
Moments : M x (1 + Flange DN/250)

Material Coefficient Stainless steel / FGL Cast Iron :

C=1,536 applied on forces and moments

Temperature correction for temperature > 110°C :

C=Em/ Eaop

With Eyop : material modulus of elasticity at 20°C and E.y, at calculation

tempe

rature.

Assembly on cast iron base frame :

Discharge z axis :

z & F F F ZF ™, M, M, ™M
8s (N) (N) (N) (N) (N.m) (N.m) (N.m) (N.m)
32 340 420 360 650 300 340 440 630
40 400 500 440 780 360 420 520 760
50 540 660 600 1040 400 460 560 830
65 680 840 740 1310 440 480 600 890
80 820 1000 900 1580 460 520 640 940
100 1080 1340 1200 2100 500 580 700 1040
125 1280 1580 1420 2480 600 760 840 1280
150 1620 2000 1800 3140 700 820 1000 1470
200 2160 2680 2400 4200 920 1060 1300 1910
250 2700 3340 2980 5230 1260 1460 1780 2620
300 3220 4000 3580 6260 1720 1980 2420 3570

Suction x axis :
z® F, F 3 ZF ™, ™, M, M
es (N) (N) (N) (N) (N.m) (N.m) (N.m) N.m)
50 600 540 660 1040 400 460 560 830
65 740 680 840 1310 440 480 600 890
80 900 820 1000 1580 460 520 640 940
100 1200 1080 1340 2100 500 580 700 1040
125 1420 1280 1580 2480 600 760 840 1280
150 1800 1620 2000 3140 700 820 1000 1470
200 2400 2160 2680 4200 920 1060 1300 1910
250 2980 2700 3340 5230 1260 1460 1780 2620
300 3580 3220 4000 6260 1720 1980 2420 3570
350 4180 3760 4660 7300 2200 2540 3100 4570

Assembly on grouted cast iron base frame :

Discharge z axis :
z® 3 F, F, oF M, M, M, ™
os (N) (N) (N) (N) (N.m) (N.m) (N.m) (N.m)
32 380 470 400 720 340 380 500 710
40 480 590 520 920 420 490 600 880
50 680 830 750 1300 480 550 670 990
65 890 1100 970 1710 550 600 760 1120
80 1100 1340 1210 2120 610 690 840 1250
100 1490 1840 1650 2880 700 810 980 1450
125 1790 2210 1990 3470 900 1140 1260 1920
150 2300 2830 2550 4450 1120 1310 1600 2350
200 3110 3850 3450 6030 1660 1910 2340 3440
250 3920 4840 4320 7580 2520 2920 3560 5250
300 4700 5830 5220 9130 3780 4360 5320 7850
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Suction x axis :

z & F, F, F F M, ™, M, ™
os (N) (N) (N) (N) (N.m) (N.m) (N.m) N.m)
50 750 680 830 1300 480 550 670 990
65 970 890 1100 1710 550 600 760 1120
80 1210 1100 1340 2120 610 690 840 1250
100 1650 1490 1840 2880 700 810 980 1450
125 1990 1790 2210 3470 900 1140 1260 1920
150 2550 2300 2830 4450 1120 1310 1600 2350
200 3450 3110 3850 6030 1660 1910 2340 3440
250 4320 3920 4840 7580 2520 2920 3560 5250
300 5220 4700 5830 9130 3780 4360 5320 7850
350 6120 5510 6820 10690 5280 6100 7440 10970

5.2.7 SCOPE OF DELIVERY
Pump can be delivered as a complete pump set including electrical
motor, flexible coupling, coupling guard and baseplate. It can be also
delivered without one of those parts. A CE integration certificate is then
supplied.
This instructions and operating manual is part of the pump supply and
should be delivered attached to the pump. If not, ask SALMSON
Customer department to get it.
ATEX pumps may be delivered with specific instrumentation. Refer
to pump technical datasheet or to acknowledgment of order to
know exhaustive scope of supply.

6 DESCRIPTION AND WORKING PRINCIPLE

6.1 PRODUCT INFORMATION

NOLH pump is a single stage PN16 volute casing pump designed for
horizontal installation. Hydraulic characteristics and dimensions meet
EN733 requirements.

The back pull-out design of the ball bearing assembly permits
dismantling of the impeller while suction and discharge lines are
fastened to casing flanges.

If a coupling spacer is used the motor won’t have to be moved rearward
during maintenance operation.

This pump is designed to handle clear or slightly turbid fluids with non
particle content.

Foreign matter can occasionally pass through the pump but their size
should be limited to 3mm (depending on pump size) but pump lifetime
will be shortened.

6.2 FUNCTION

NOLH pump is a centrifugal pump with axial inlet and radial outlet.
Depending on required discharge pressure the pump speed is 1450 or
2900 RPM.

An impeller turns inside the pump casing (direction of rotation is
clockwise seen from drive end). The rotation movement is transmitted
to the fluid that is driven to the vanes and then pumped to the discharge
flange where it leaves the pump. In the flow passage of the pump casing
the kinetic energy of the fluid is converted into pressure energy.

NOLH pumps are not self-priming pumps. Suction line and pump casing
should be completely filled with liquid before pump start.

When necessary or when a maximum pumping efficiency is required
several possibilities are offered to adapt capacity/pressure.

Modification of the system hydraulic characteristics :

A regulating valve is added at the discharge side of the pump. The
hydraulic loss can be adjusted and so the pump duty point.

Modification of pump characteristics :

Use of a frequency inverter gives the possibility to adjust pump speed.
The pump hydraulic curve is modified to reach required duty point but
impeller diameter is unchanged.



7 INSTALLATION
CONNECTION
7.1 LOCATION

@ Equipments that will be used in a ATEX zone should be
certified accordingly and should fully comply with applicable
regulations.

AND ELECTRICAL

The choice of the pump location should permit a proper cooling of the
motor and should respect following limits :

-

AU
T

Location will be chosen to ensure space reservation for maintenance
and inspection.

Check that there is ample overhead for lifting and that lifting devices are
available.

7.1.1 FOUNDATION
Pump set can be installed on various types of foundations (on a concrete
ground, on a foundation concrete block, on a steel framework, ...). It is
the responsibility of the end user to select proper pump foundation
type. Noise level and vibrations transmitted by the machine depend on
the quality of foundation.
Following rules are general instructions that should be respected :
- Base frame or pump matting plate should be fastened to a rigid
foundation with no risk of distortion while the pump is running.
- Make sure that the foundation concrete is of sufficient strength (min
quality X0 to DIN 1045). Generally, the weight of foundation is around 3
times the pumpset weight. With pump set dimensions and concrete
density it is then possible to calculate the dimensions of the required
foundation block.
- Surface under pumpset should be flat and should not create any
distortion of base plate after tightening of foundations bolts. If surface
quality is not sufficient, add shims between ground and base plate.
Distortion on base plate surface should be limited to 0,4mm/m after the
baseplate is definitively fastened to foundations.
Coupling alignment is checked before shipment (pumps and
motor deliver ed on a common baseplate) If coupling is not
correctly aligned after installation works are done this indicates that the
baseplate has become twisted and leveling should be corrected by re-
shimming.
Even if foundation works have been done with care, it is necessary to
check coupling alignment after the baseplate is definitively secured to
the foundation.

7.1.2 ANCHORING

Chemical anchoring device should be preferred to fasten a baseplate on
an existing foundation.

Anchor bolts can be used if foundation block is to be built.

1 - Anchor bolt
2 — Baseplate
3 — Concrete foundation block

Folded steel fabricated baseframes will be grouted to insure its rigidity.
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Using of shrink free grout is the most efficient. Grouting ensures correct
positioning of the baseframe and reduces vibrations transmission to civil
work. Foundation work surface preparation and leveling of baseframe
will be performed in the state of the art and should be done before
grouting of the baseplate.

Installation without foundation :

Foundation bolts should be fully tightened only after the
grout has cured.

1 - Intermediate plate

2 —Nut

3 — Leveling element
4 — Foot base

5 — Washer

6 — Fastening nut

7 — Washer

8 — Baseplate fastening screw

7.1.3 POSITIONING

Pump baseplate (cast iron base plate or fabricated steel baseframe)
should be installed horizontally to ensure bearings lifetime and proper
flow of pumped fluid.

7.1.4 COUPLING ALIGNMENT

Pumpsets assembled with a flexible coupling must be aligned after the
baseframe has been definitively fastened to the foundation. Use low
thickness shims (0,2 to 1 mm) to modify coupling alignment. Adjust the
motor height first. Sometimes it is necessary to add shims under pump
feet too.

Aligment of coupling should be performed with particular care

when the pumpset is installed in an hazardous area. Correct
alignment will avoid abnormal increasing of the pump and motor ball
bearings temperature.

Thermal expansion : the pump and motor will normally have to be

aligned at ambient temperature with an allowance for thermal
expansion at operating temperature. In pump installation involving high
liquid temperatures, alignment should be checked again when operating
temperature is reached (pump and piping). Alignment quality should be
checked just after machine shut down.

Pump and driver must be isolated electrically before alignment
operations are performed.

Pump and motor were aligned before dispatch. If it is necessary to
use very thick shims to adjust coupling alignment on site this
means that the baseplate is twisted. Leveling has to be modified.

Checking the coupling alignment :

Check distance between the two half couplings.

Check radial and axial deviation.

Several types of flexible couplings can be used. Refer to coupling
operating instructions to know adjustment values and
misalignment limits.

Several methods can be used to make coupling alignment. Choice of a
method will depend on the type of equipments available on site. Two
operating methods are briefly described hereafter. They can be used if
basic metrology equipments are available :
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Using a straight-edge and a caliper :

Using a dial gauge :

Parallel

v
¢

: When checking parallel alignment, the total indicator read-out
shown is twice the value of the actual shaft displacement.

Align in the vertical plane first, then horizontally by moving the motor.
Lifetime of ball bearing and coupling flexible part as well as pumpset
noise level will depend on the alignment quality.

Coupling alignment is not necessary when a IEC adaptation lantern is
used. Both motor and pumps shaft are aligned by construction.

7.2 PIPE WORK

Pump connection flanges are plugged to avoid any contamination during
transport and storage. Protective covers should be removed only before
installing the pump in the piping. Remove dust before removing the
covers from pump flanges. Especially for new pipe work : clean
thoroughly piping before connecting it to the pump.

= Remove protective covers

o Add flange gaskets

o Fasten suction pipe

o Fasten discharge pipe

A No stress must be applied to the pump casing by the pipe work. If
excessive, those forces and moments cause misalignment,

overheating of bearings, coupling wear, vibrations and possible failure or

explosion of pump casing.

After replacement of a pump or during connection of pipes to
pump flanges, never use pump flanges as a support to pull or push

the pipe works.

The axial displacement of expansion coupling (if installed) should be
limited. Use tie rods as recommended by the manufacturer.

Two designs are possible for the suction line : positive suction head and
suction lift operation.

Positive suction head operation :

Nominal diameter of the pipeline is often larger diameter than pump
suction flange. Unequal nominal diameter should be compensated by an
eccentric transition part. It is recommended to install a straight pipe
before the pump inlet (size L should be 2 to 3 times the pipe nominal
dimension). The suction line should be laid with a downward slope
toward the pump.

Li,_p

‘ |
U W j

12

Negative suction head operation :

The suction line intake should be located below the minimum level of

the liquid and a strainer with non return foot valve should be installed.

The strainer should be set far enough from pit bottom to avoid excessive

suction head loss and particle intake. Ensure that there is no air intake

along suction line and avoid any air pockets creation.

Suction lift line should be laid with a rising slope towards the pump. A

straight pipe (length should be 8 to 10 times the pipe nominal diameter)

should be added in front of pump. Nominal diameter of the pipeline is at

least equal to the pump inlet size. Pipe diameter is calculated to limit

flow speed to 2m/s.

The size of the suction strainer/foot valve will be selected to ensure

minimum pressure losses in strainer and full opening of NRV at pump

nominal flow.

Check that pump required NPSH (NPSHg) is lower than system
available NPSH (NPSH,).

Discharge pipe :
Nominal diameter of discharge pipe should be chosen to ensure a max

flow speed of 3m/s.

Filter/strainer :

If required a filter can be installed before the pump intake. To ensure
proper working of pump the equivalent exchange surface of the strainer
should be 3 times the pipe sectional area.

Clogging state of filter/strainer should be checked regularly.

Valves :

It is advised to install isolating valves on suction and discharge side for
maintenance purpose. Those valves should be of large passage type and
could be locked in position.

Isolating valve on suction side should not be connected directly to pump
suction flange.

Non-return valve :
A check valve can be installed on discharge side to protect the pump
from back flow effects such as pressure surges or back flow when the
pump is stopped.

Auxiliary pipe :

For most of applications a single mechanical seal is used. If the sealing
must be equipped with auxiliary equipments check that there are no
leakages and that direction of flow is respected.

Gland packing :

If the pump is installed for suction lift operation and discharge pressure
is small (less than 10mwc), it will be necessary to add a quench to avoid
air intake trough the packing rings.

Single mechanical seal with external quench :
External piping system or raised tank should be installed in the state of
the art. Pressure in the quench should not exceed 0,35 bar.

After pipe work is done turn pump shaft by hand and check it turns
freely. If it appears that it is difficult to turn pump shaft, then check
forces applied by piping to pump casing. Installation of piping should be
done again.

Location of connections :
Bracket sizes 25, 35 and 45 :

Rh

Vh H Vp



Rh Sq - Sr
Rh Impeller dia 5
Bpe
Fe
Bpe
Fe Sq
Sr
Eq
EF Vh H
Eq-Er  Vh H

Bracket sizes 55 and 65 :

Nh  Vh Vp

Rh

|
|

Connections :
o Vp : pump drain connection :
32-125 to 50-315: G1/4”
65-125 to 200-250 : G3/8”
150-500 to 300-500 : G1/2”
8 Vh : drain connection (if oil lubricated ballbearings) : G1/4”
8 H : constant level oiler (if oil lubricated ballbearings) : G1/4”
a Rh : oil filling (if oil lubricated ballbearings) :
Bracket sizes 25,35 and 45 : (J15,7
Bracket sizes 55 and 65 : 20
o Eq : quenchinlet :
Bracket sizes 25 and 35 : G1/8”
Bracket size 45 : G1/4”
a Er : mechanical seal heating inlet
Bracket sizes 25 and 35 : G1/8”
Bracket size 45 : G1/4”
o Bpe : stuffing box quench inlet :
Bracket sizes 25 and 35 : G1/8”
Bracket size 45, 55 and 65 : G1/4”
o Fe : external flushing :
Bracket sizes 25 and 35 : G1/8”
Bracket size 45 : G1/4”
aSq : quench outlet :
Bracket sizes 25 and 35 : G1/8”
Bracket size 45 : G1/4”
a Sr : mechanical seal heating outlet :
Bracket sizes 25 and 35 : G1/8”
Bracket size 45 : G1/4”
o Nh : oil level control for brackets 55 and 65 : G3/4”
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7.3 ELECTRICAL CONNECTION / EARTHING
Check that motor winding corresponds to site electric power
supply characteristics before electrical connections are performed.
Connecting a 230/400V motor on a 400V power supply or
connection of a 400/690V motor on a 690V power supply might
drive to motor destruction if terminal strip are positioned in a wrong
way.

Electrical connection should be performed by qualified personnel
only having necessary agreements and in compliance with local,
national and international regulations.

Equipments used in an ATEX zone will be connected in compliance
with CEI60079-14. It is the responsibility of the end user to select
proper type and size of electric cable.

Respect motor manufacturer instructions to make electric motor

connection (refer to the instructions supplied with the motor. they
are usually indicated inside motor junction box). Sensors will be
connected in compliance with the instructions given in dedicated
instruction manual.

73.1  TERMINAL STRIP POSITIONNING FOR STAR
(Y) AND DELTA (A) CONNECTION (MULTI-

VOLTAGES ELECTRIC MOTORS)
Multi-voltage winding for voltages 230/400V and 400/690V :

AT
it

6 wiring terminals :

I___J

To change motor direction of rotation reverse two phases on wiring
terminals. Connection of earthing terminal is mandatory.

7.3.2 LOWER VOLTAGE : A CONNECTION
Voltage : U

'_
—
%]
—
L

733 HIGHER VOLTAGE : Y CONNECTION

Voltage : U\3
L1
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7.3.4 Y / A STARTER :

SO0
QRS

Grounding of the complete pumpset will be performed with

special care. Earthing will avoid any electrostatic accumulation in
components of the pumpset. Each part of the pumpset should be
connected to earth with a correctly calibrated bonding strap or cable
(motor winding, motor frame, coupling guard, pump baseframe).

7.4 USE OF A FREQUENCY INVERTER

When pump is used with a variable speed drive, make sure that
the frequency inverter instructions and operating manual is
available and known.

The electric motor that is supplied with the pump may be connected
under conditions to a VSD. Variable speed will be used to reach pump
required duty point on site. To ensure a reliable use of the equipment a
few precautions should be taken :

Electrical requirements :
o Variable frequency drive will not generate voltage peak higher than
850V (motor phases isolation) and dU/dt values higher than 2500 V/us
(winding isolation). If those values can be reached, a filter should be
installed : ask inverter manufacturer for proper selection and motor
manufacturer for limit values.
o Choose a vector control inverter or use a quadratic V/F control
inverter.
o Check that motor nominal voltage is never exceeded.
Power supply cable should comply to ATEX regulation. Ensure that
motor winding is equipped with CTP temperature sensors inside.
A physical barrier should separate power supply cables and low
voltage cables to avoid analog signal distortion.

Hydraulic requirements :

o A dedicated suction pipe should be dedicated to each pump used with
a negative suction head (suction lift).

o Check that the pump NPSHg at minimum speed is always lower than
system NPSH, .

Mechanical requirements :

o Lower speed should not fall under 40% of pump nominal speed to

avoid any vibrations and an unstable flow.

The harmonic currents that are created by the VSD pass through
motor ball bearings. Standard ball bearings can be used up to

55KW. For higher installed power (see engraved power on motor name

plate), the motor should be equipped with isolated ball bearings

(specific ball bearing) or with isolated bearing housing (and standard ball

bearing).

8 START-UP
8.1 PRE-COMMISSIONING

If the pump is installed in a potentially explosive atmosphere or
when dangerous or polluting fluids are pumped, it is advised (Zone
2) or requested (zone 1) to install additional protection devices.
Check following points :
o Pump flow is always higher than authorized continuous minimum flow,
8 Pump never runs dry,
o Normal leakage of the shaft seal is controlled,
o Surface temperature bearings housings is lower than the maximum
admissible surface temperature in selected ATEX zone,
o Pressure on discharge side of the pump is lower than pump maximum
allowable working pressure.
o Set alarm and stop trips of sensors.
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In every cases check :

@ Quality of electrical connections,

o Protection devices are installed,

@ Auxiliary piping are connected,

o Flanges connections,

o Suction line and pump casing are filled with fluid,

o Motor direction of rotation is correct,

o Coupling alignment is correct,

o Qil level was checked and greasing of ball bearings has been done,
o Coupling guard is installed.

8.2 FILLING / VENTING

Before the very first start-up, pump casing and suction line must be filled
with fluid (depending on piping system a vacuum pump may have to be
used).
A Pump casing should be perfectly vented to avoid that the
mechanical seal runs dry.
Take precautionary measures when manipulating dangerous, hot,
cold or polluting fluids. Wearing individual protective devices is
necessary. The operator must known potential Hazards.

8.3 START-UP

If a barrier fluid, flushing fluid, cooling fluid or a heating fluid is
used, check that auxiliary systems are activated and working

correctly before pump start-up.

@ Close isolating valve on pump discharge side.
@ Open all valves in suction line.
® Proceed to pump priming (if not already done). Pump casing and
suction pipe should be completely filled with fluid.
@ Turn the pump on and check discharge pressure increase. Compare
this pressure to the shutoff pressure available on the hydraulic curve
In order to avoid an important overheating of the liquid inside the
pump the pump should not work more than 20 to 30 seconds
against a closed discharge valve.
® If expected pressure is reached then progressively open the discharge
valve.
A If there is no liquid delivered or if discharge pressure is too low
then see chapter “trouble shooting”.

8.4 RUNNING CHECKS
During operation of pump in duty conditions (capacity,
temperature, ...) the following points must be checked :

head,

@ Check and note pump duty point. If necessary convert pressure value
from bar indicated on the pressure gauge to mwc :

HMTmce = (Poar X 100) / (SG x 9,806) with SG= fluid Specific Gravity.

o Check and note current consumption on each phase of the motor.

o Check calibration of motor protections.

o Check temperature of ball bearings (on bearing housing surface).

o Check flexible coupling alighment after several pump starts (only for
concerned pumps variants).

o Check tightening of flanges fastening bolts.

o Check there is no leakage and no abnormal running noise.

: When pumping hot fluids, the definitive coupling alignment should
be done only when system nominal temperature is reached and
stabilized. See chapter 7.1.4 COUPLING ALIGNMENT

Check the surface temperature on the bearing bracket and on the

pump casing. Check pumped fluid temperature. Alarm and stop
trips settings should be done according those values. Refer to specific
sensors IOM before adjusting those trips.

If an external flushing, quench or an external heating is installed, the
following points should be checked :

o External flushing :

Check flushing pressure and compare with following maximum values :
Pressure :

For impeller diameter 125 : Pyction + 0,5 bar



Other impeller diameters : Pgction + Pdifferential + 0,5 bar
Flow :
Delivered flow should be between 0,1 and 0,2 m*/h

o Quench :
Max Pressure = 4 bar

o Heating :
Max pressure = 4 bar with water vapor at 140°C

Gland packing assembly :

A small leakage of packing gland is necessary to ensure proper
lubrication of the packing rings (20 to 40 drops per minute is
acceptable). If there is not enough leakage then packing ring will be
destroyed rapidly. Check that the external liquid supply of the gland
packing is turned on before starting-up the pump (if applicable).

Mechanical seal assembly :

For pumps equipped with a quench, external flushing, or a heating
system, check that the external liquid supply is turned on before
starting-up the pump. In any case the mechanical seal should have time
to cool down between two starts.

8.5 SHUTDOWN

Before the pump is stopped close the discharge isolating valve.
Ensure that the pump runs in that condition no more than few
seconds.
When the pump has come to a standstill : close the suction isolating
valve. If the pump is equipped with auxiliary systems such as a quench,
heating system, flushing, external lubrication, etc ... it must be closed at
the last step.

A If temperature is likely to drop below freezing point, pump casing

and auxiliary connected systems should be completely drained or
otherwise protected. For prolonged shut-downs an adapted rust
protective coating should be applied to the inside and outside of the
pump.

Pumping explosive, toxic or polluting fluids : make sure that all
necessary actions were taken to avoid the creation of a hazard for
people or environment during drainage operations.

Products which are sent back to Salmson must be drained and
cleaned. Pumped fluid should be completely removed from the

pump.

9 MAINTENANCE

9.1 GENERAL INFORMATION

Only properly trained and skilled
maintenance operations.
Only authorized personnel should undertake maintenance on
ATEX certified equipments. Make sure to avoid creation of
explosion hazard while proceeding to maintenance in a ATEX zone.
All technical documents delivered with the pump should be known
and should be available near the pump.
The maintenance crew should be informed about the risks linked to the
use of the pump and to the pumped fluids before they can start working
on the equipment (dangerous products, fluid and pump temperature,
pressurized parts, ...). They should be equipped with all appropriated
individual safety protections (glasses, gloves, ...) and should respect local
industrial and security rules.
Pump contains a part of pumped fluid even when it is at a
standstill. Drain and flush pump casing with care before starting
pump disassembly.

staff should undertake

Appropriate lifting devices should be available to help personnel moving
heavy loads.
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The maintenance area must be clearly identified. Install warning boards
with the words « WARNING : machine under repair ! » on the pump and
on the control cabinet.

Any work on the machine must be performed when pump is

stopped. Prior to any maintenance or repair work the motor
should be electrically isolated and secured against uncontrolled start.
Lock the main switch open and disconnect circuit breaker. Withdraw the
fuses if any.

IWARNING | electrical equipments that must be powered on during the

maintenance work or pressurized equipments must be clearly identified.

End of maintenance operations : all protective parts that were removed
before maintenance should be reinstalled and all security devices should
be reactivated. Pump surrounding area should be cleaned.

9.2 MAINTENANCE AND
INSPECTIONS SCHEDULE

It is recommended to build up a maintenance and inspection plan
to ensure a reliable use of pump and to reduce malfunctions
hazards. Following check points should be included in this maintenance
plan:
o Check state and working of securities and auxiliary systems,
o Check and adjust gland packing (if any) for visible leakage,
o Check for any leaks from pump gaskets and flanges seals,
8 Check lubricant level and aspect of oil (oil lubricated bearings) in
bearing bracket,
o Check running time and replacement frequency of lubricants / ball
bearings,
o Check the bearing bracket housing surface temperature on ball
bearings area,
@ Check dirt and dust is removed from pump and motor,
@ Check coupling alignment (depending on pump variant),
o Check if there is unusual noises (cavitations, hissing, purring, ...) or
excessive vibrations.

PERIODIC

Check point
State of the auxiliary systems

Periodicity
Depends on equipment type. See
dedicated equipment IOM

Motor See manufacturer IOM
Shaft sealing Weekly
Leaks from gaskets Weekly

Daily / Weekly / Monthly
Replacement frequency according ball
bearing type and shaft speed

Oil level and grease quantities
Lubricants (ball bearings)

Bearings surface temperature Monthly
Cleaning Twice a year
Alignment and coupling wear Twice a year
Noise, vibrations Monthly
Anchoring quality Yearly

Those frequencies are given for information only. They could be used as
a basis to the creation of a maintenance plan when starting a new
installation. Depending on installation conditions and use, the
periodicity will be shortened or prolonged.

9.2.1 LUBRICATION

o Bearing bracket sizes 25, 35 and 45, are fitted with lifetime lubricated
ball bearings as a standard.

o Bearing brackets sizes 55 and 65, are fitted with grease lubricated ball
bearings and greasing nipples as a standard on motor side and impeller
side.

o These pumps are available upon request with oil lubricated ball
bearings.

Recommended oil lubricants :

Bracket temp. < 80°C Amb Temp.

1500 RPM >1500 RPM <0°C

Type acc. to
DIN 51517 CL68 CL46 CL22
Kinematic viscosity @
50°C 61,2t0 74,8 41,810 50,8 19,8t0 24,2
[mm?/s]
Corresp. Oil type SAE 20 et 20W SAE 10W
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Greasing nipples :

N
Grease NLGI2* NLGI3
Temperature range -20 to +100°C -20 to +100°C
(-4 to 212°F) (-4 to 212°F)
Description acc. To DIN KP2K-25 KP3K-20
BP Energrease LS-EP2 Energrease LS-EP3
EIf Multis EP2 Multis EP3
Fuchs RENOLIT EP2 RENOLIT EP3
ESSO Beacon EP2 Beacon EP3
Mobil Mobilux EP2 Mobilux EP3
Q8 Rembrandt EP2 Rembrandt EP3
Shell Alvania EP2 Alvania EP3
Texaco Multifak EP2 Multifak EP3
SKF LGEP 2

(*) NLGI 2 is a replacement grease and should not be mixed with other
quality of grease.

Bearing bracket size and grease/oil quantity :
Bearing bracket size Oil ( liter)
25 0.22
35 0.38
45 0.57
55 1.50
65 2.00
Bearing bracket size Grease (g)
55 30
65 40

9.2.1.1 Oil change intervals

The bearing bracket is delivered without the first oil load. Before
start up proceed with oil filling through the filling port “A” (fitted

with a plug/level gauge) up to the indicated oil level.

A = Filling plug

B = Drain plug

C = Constant level oiler

A
A ]
| — T

|
L—

B C

A constant level oiler is available as an option. When oil level
decreases in the bearing housing, air comes in the auxiliary oil tank

and allows oil to go inside the bearing housing. Oil will run in the bearing

housing until optimum level “N” is reached inside.

In this case, first filling of bearing housing is done through the upper

port fitted with a plug.
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Level is reached when oil appears in the elbow of the fitting (G). (to
check, rotate tank). Then fill in the auxiliary oil tank and put back in its
vertical position. Always check that oil tank is filled with oil while the
pump is running.

D = Qil tank

E = Fitting

F = Qil tank filling port

G = Elbow of tank fitting.

When assembling the oil tank on the pump, make sure it is
perfectly vertical (pump is horizontal).

Oil change intervals :

If ball bearings are new, oil load should be replaced after 200 hour of
running time, the renewal is as indicated below.

Light duty, bearing temperature below 5°C, no risk of pollution : once a
year.

Standard duty or heavy duty, bearing temperature above 50°C, or
pollution risk : every 6 months.

9.2.1.2 Grease change intervals

BaII bearings are greased before delivery.

Light duty conditions

Standard or heavy duty
conditions

n<1500 RPM 1500<n<3000 RPM
Grease change intervals
Every Every
5000 hours 2500 hours

Or each 12 months

After 10000 operating hours or after 2 years, bearings should be
dismantled, cleaned and filled again with grease. For unfavorable

operating conditions (severely damp, dusty atmosphere or hot service)

greasing intervals may be shortened.

@ For grease replacement or re-lubrication, high quality lithium soap
grease should be used (eg. Mobilux 2, Esso Unirex N3, ...).

9.3 DISMANTLING AND RE-ASSEMBLY

9.3.1 DISMANTLING

Make sure that electric power is disconnected and could
not be switched on again by fault during maintenance
operations.

e Drain the piping at least between the isolating valve on suction
and discharge sides.

o If necessary disconnect any measuring sensors and gauges.

® Remove drain plug and drain the pump casing.

o If necessary, remove connections to mechanical seal auxiliary
piping.

e If necessary drain oil from bearing bracket and remove constant
level oiler to avoid damages during following operations.

® Pump casing can be kept fastened to pipe work.

* Remove motor fastening screws and move the motor rearward so
that there is enough space to remove the back pull-out assembly.
- When using a coupling with spacer part, it is not necessary
to move the motor rearward.

¢ Dismantle coupling guard, half coupling on pump side.



9.3.1.1

DISMANTLING BRACKETS SIZES 25,35 AND 45

10.20 40.00 90.10

1. Mark the position of the parts in relation to each other with a
color pen or a scribing point.

2. Remove the hexagonal screws 90.10.

3. Withdraw the back pull out unit from the volute casing 10.20.

90.13 68.10 92.20 23.00 94.01

68.10 90.13
4. Remove flat gasket 40.00.

5. Remove screws 90.13 and remove protective screen.
6. Loosen impeller nut 92.20.

7. Remove impeller 23.00 and key 94.01.

Design with stuffing box
16.10 40.05 4510 9023 4570 52.40 91.40

’ \
{

[
46.10 4580 9201 4520 90.21 5540 92.01

1. Remove the screws 91.40 and remove the casing cover 16.10.

2. Remove nuts 92.01 and stud bolts 90.21.

3. Loosen screws 90.23 and remove stuffing box 45.10 and gland
45.20 with the pressure ring 45.70.

4. Tear out packing rings 46.10 and remove lantern ring 45.80.

5. Slide out shaft sleeve 52.40.

Repacking:
When repacking, the worn packing rings and the lantern ring should

be removed carefully from the shaft seal chamber. The shaft and
shaft sleeve must not be damaged. Otherwise a perfect sealing
cannot be guaranteed anymore and the shaft sleeve should be
replaced. If the pump is installed, cut packing rings diagonally, bend
them in a spiral shape, position them on the pump shaft and bend
them carefully into a ring form. Push the packing rings and the
lantern ring using the gland into the shaft sealing chamber. The cut
joints should be staggered by 180°. Tighten the gland adjusting nuts
steadily until resistance is felt when rotating the pump shaft by
hand. Remove the gland again and fasten the nuts slightly. If the
pump is dismantled, it is useful to push the packing rings in the
delivered condition, that means closed over the shaft sleeve.
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Lantern ring

Packing rings

Design with mechanical seal :

1. Slide out the spacer ring 50.40.

2. Remove the rotating part of the mechanical seal 43.30.

3. Remove the screws 91.40 and remove the casing cover 16.10.

50.40 43.30 16.10 91.40
) )

O
L E = {F
L =
—

Design with quench :
Remove cover 16.50, O-ring 41.23 and lip seal 42.11.

16.10 4123 4211 16.50

1

o

]

-—Lt
Design with external heating

Remove cover 16.50, O-rings 41.22 and 41.23.
16i10 41 ’22 4123 16.50

4. Push out the static part of the mechanical seal 43.30 and pin
56.10 if necessary.
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Dismantling bearing bracket assembly :

1. Remove screws 90.11, remove V-rings 42.20, remove the ball
bearing cover 36.00 and flat gasket 40.02. Slide out lip seals 42.10
(oil lubricated ball bearings).

2. Remove thrower 50.70.

3. Loosen screw 90.12, remove lock washer 93.01 and foot 18.30.

4. For oil lubricated pumps, remove the oil level gauge 91.60 and

the constant level oiler (CLO) 63.80 if any.
50.70 42.20 4210 33.00 9160 40.02 4210 3600 90.11 4220 94.0

N\

| =4
L —

&

18.30 93.01 90.12
5. Withdraw the shaft with the two ball bearings 32.10 and spacer

rings 50.50 if necessary.
6. Pull out ball bearings 32.10 and remove spacer rings 50.50.

32.10 21.00 32.10

I\ln—v—ﬁ/—J/ZI_l*1/’/
===y

= __|_J|||

9.3.1.2 DISMANTLING BRACKETS SIZES 55 ET 65
90.80
10.20 90.20  40.00 92.00
92.00
/

i

<25

90.30 50.20 56.00
1. Mark the position of the parts in relation to each other with a
color pen or a scribing point.
2. Loosen the nuts 92.00.
3. . Remove the back pull out unit from the volute casing 10.20,
remove casing seal 40.00, remove screws 56.00 and wear ring
50.20.

92.20
93.0040.03 23.00 94.01 16.10 90.22 92.02

7
L =

Z

4. Remove impeller nut 92.20 and its helicoid 93.00.
5. Remove impeller 23.00, gasket 40.03, and remove key 94.01,
loosen nuts 92.02 and take away the casing cover 16.10.
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Design with stuffing box:
1. Loosen nuts 92.01 and remove stud bolts 90.21.

2. Remove packing gland 45.20, tear out packing rings 46.10 and
lantern ring 45.80.

3. Remove shaft sleeve 52.40 and gasket 40.01.

1610 9022 4610 4580 4520 4001 5240

5600 5021 9021 5540 9201

Design with mechanical seal:
1. Remove screws 90.24 and take away cover 47.10 with flat gasket
40.06, stationary part of mechanical seal 43.30 with pin 56.10 if
necessary.
2. Slide out shaft sleeve 52.30 with spacer ring 50.40, rotating part
of mechanical seal 43.30 and the flat gasket 40.01.
3. Loosen screws 56.00.
4. Withdraw the wear ring 50.21.

40.01 5230 50.40 43.30 16.10 90‘.22 40.06 47.10

56.00 50.21 56.10 90.24

Dismantling of bearing bracket assembly :

1. Remove thrower 50.70.

2. Loosen screws 90.11 and 90.14, take away ball bearing cover
36.00, 36.01 and flat gasket 40.02. Remove lip seal 42.10.

3. Remove the screw 90.12, the lock washer 93.01 and dismantle

the foot 18.30.

4. If oil lubricated ball bearings variant is installed, remove the plug
67.20. If bearing bracket is fitted with a constant level oiler (CLO)
and if it was not done before, remove the CLO 63.80 from the
bearing bracket housing.
D014 Cﬁ‘m @ 210 A‘QGZ 070 B0

@21 0@ 4210 B0 sx\a) 940 aan

4
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=

u

160 @ol gl

5. Withdraw the shaft with the two ball bearings 32.10 and spacer
rings 50.50 and circlip 93.21.
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32.11 21.00 93.21 32.10
Design with mechanical seal
7. Insert the stationary part of the mechanical seal 43.30, with the
pin 56.10 if necessary, in the casing cover 16.10
43.30 16.10 56.10
\
\ /
\ f /
\ [ /
1 r ) /
9.3.2 RE-ASSEMBLY ‘\ f'
Refer to tightening torques table for screws and bolts \ s /
‘ ! = [
| S
| /
1 {
b

BEARING BRACKETS SIZES

\
\ L
ASSEMBLY OF m 1 E o

9.3.2.1
25,35 AND 45
1. Install spacer rings 50.50 (bracket size 25), slide the ball bearings
onto the shaft. Before assembly, heat them up to 80°C. 1 {
2. For oil lubricated ball bearings, press the lip seal 42.10 into 1
bearing housing 33.00 using a tool. The lip should point towards the

drive end.
32.10
50.50
Design with mechanical seal and quench
Insert lip seal 42.11 and gasket 41.23 in casing cover 16.50
16\10 41A}23 42.11 16.50
He==t=E=3 \a\ |/
NI Iy I /
3. Insert the shaft assembly into the bearing housing from the drive \P N\ /
end towards non-drive end. I'ssBR { ,»/
4. Install the bearing cover 36.00, with its lip seal inserted (oil ’ N ! ! k/":
lubricated ball bearings), and the flat gasket 40.02. Then fasten oo [ m “
hexagonal screws 90.11. In case of grease lubricated ball bearings, r 5 L

slide the lip-seals 42.20 onto the shaft and lean one against the
bearing housing 33.00. Press the key 94.00 into the shaft.
5. Insert the oil level gauge/plug 91.60 and the CLO 63.80 if any

40.02 42.10 3600 90.11 42.20 94.0
Fasten cover 16.50 and casing cover 16.10

16.10 16.50

50.70 4220 4210 33‘00 91.60

18.30 93.01 90.12
6. Fasten foot 18.30 and slide the thrower 50.70 onto the shaft.

Design with stuffing box :
7. Slide the shaft sleeve 52.40 onto the shaft.

8. Insert the packing housing 45.10 with the gasket 40.05 in the

casing cover 16.10.
9. Install one of the packing rings 46.10 in the packing housing, the

lantern ring 45.80 and then the remaining packing rings

10. Fasten screws 90.23, screw the stud bolts 90.21 and nuts 92.01
90.23 4570 52.40

Design with external heating :
Insert gaskets 41.22 and 41.23 in cover 16.50.

16.10 40va5 45.10

o
-
|
f

1610 4122 4123 16.50

\ Im| L"‘. ‘;‘} //

46.10 4580 92.01 4520 90.21 5540 92.01

11. Install the pressure ring 45.70 and the gland 45.20. Put the
washer 55.40 on the stud bolts and fasten nuts 92.01.
12. Adjust the stuffing box tightening.
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Single mechanical seal arrangement : Single mechanical seal + external quench :

10.20 23.00 50.40 43.30 40.00 16.10 56.10
\ 10.20 23.00 50.40 43.30 40.00 16.10 99.99 41.23 56.10 42.11 16.50

| /
+
Single mechanical seal + back cover heating : Single mechanical seal + external flushing :
10.20 23.00 50.40 43.30 40.00 16.10 99.9941.23 41.22 56.10 16.50 10.20 23.00 5040 43.30 40.00 16.10 99.99 56.10

.

N\
WS¢
NWAZ

8. AP

Shaft sealing with stuffing box:
Lifetime lubricated ball bearings :

68.10
10.20 23.00 5240 40.00 16.10 40.05 90.23 45.70 45.20 gg 43 32.10 50.50 33.00 36.00 42.20 21.0C

\ ?\ \\ - /
77
| T TN =
\ ziap i o \ \ \
\ *17{: /V-ff— \
AN !

9220 94.01 90.30 45.10 46.10 45.80 92.01 90.10 91.40 5540 90.21 50.70 18.30 93\.01 90.12 90.11 94.00

T
L
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QOil lubricated ball bearings :

90.23  45.20 gg 10 32.10 63.80
10.20 23.00 5240 40.00 16.10 40.05 45.70 90.13 42.10 50.50 91.60 40.02 36.00 21.00
| \ | | | J ) ) ) ) } | ) ‘l

oy \ 7 /
oS _’../

18y

= 7 il - 7 \
7/ ‘r:‘."/j \‘ rt/‘/_ _‘.“_ 2

N\

9220 9401 | 4510 46.10 45.80 9201 | 9140 | 9021 | 3300 6381 9031 1830 9301 9012 90.11 94.0¢
9030 9010 5540 5070

Stuffing box arrangement :

10.20 5240 45.80 40.00 99.99 92.01 45.70 5540
\

45.10\16.10 /46.10 45.20 /90.21

NNV S Z vz,
N
pz N A 'Ih

W= 1)
7 e R
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12.1.1.2 BEARING BRACKETS 55-65 :
Shaft sealing with mechanical seal :
Lifetime lubricated ball bearings :

40.03 23.00 43.30 90.80 73.10 90.22 73.11 50.70 33.00 3240 36.00 94 .0(
10.20 50.40 16.10 90.34 40.00 92.06 41.10 70.3092.02 41.11 47.10 36.01 93.21 63.60 21.00
Ll
| ——
g
| il
i i
e |
| )
(
Jy
i ==—:74
.+ T e e TS S | M ey =S eS| SEE =
= I
|
|
40.01 90.30 90.24 90.14 18.30 90.12 90.11
92.20 50.20 50.21 90.20
9300 94.01 3600 56,00 52.30 9200 40.06 32.11 93.01 40.02 4210

Qil lubricated ball bearings :

40.03 23.00 73.11 90.80 73.10 90.22 50.70 67.20 93.21 90.11 94.0C
10.20 50.40 16.1041.11 90.34 40.00 92.06 41.10 70.30 92.02 47.10 | 90.14 32.11 33.00 | 3210 | 21.00

b ) - '_3_____.__‘.;_.___._ —_————t-
f 3 ¥ z o o %
=it SO o
7 | : )
tZ | [ /&
Y z( / | |
0, o | .
1 /N
: N\ /
/ L) \
i *F TQ" 8 |
I 40.01 90.30 { 43'.30 \ \ 90.24 36.01 64.20 18.30 90.12 36/00 |
9220 l 50.20 50.21 90.20 |
3300 94.01 5600 56.00 52.30 500 40'06 9031 63.80 9301 40.02 4210
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Shaft sealing with stuffing box:
Lifetime lubricated ball bearings :

40.03 23.00 73.11 90.80 73.10 90.22 50.70 33.00 32.10 36.00 94.0C
10.20 45.80 16.1041.11 90.34 40.00 92.‘06 41.10 70.30 92.02 45.20 36.01 93.21 63.60 21.00 |

N

== N
i ’ o
\
| |
i
N\
7/ )
i 50‘20 40.01 50(21 ]46‘_1090\20 W 9051 90.14j 13.30 9012 | 90.11
2220 sa0 2020 90.30 5221 5240 2020 soug 302 3211 9301 4002 4210

Oil lubricated ball bearings :

40.03 23.00 73.11 90.80 73.10 90.22 50.70 67.20 93.21 90.11 94.00
10.20 45.80 16.1041.11 90.34 40.00 92.‘06 41.10 70|.3092.02 45.20 | 90.1432.11 33.00 32.10 “ 21.00 ‘

= Jl

ST gD
’ \
N7 |
i
Al 5
40.01 90.30 | 46.10 \ 36.01 64.20 18.30 90.12 36.00
92.20 50.20 50.21 90.20 ' 4090.21 |
93.00 94.01 5600 2600 52.40 92,00 55.4092.01 90.31 63.80 93.01 40.02 42 .10
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Stuffing box arrangement :

52.40

4580 23.00 40.00 55.4090.21
10.20 | 46.10 | 16.10 90.33 4520 | 9201
12.1.2 BILL OF MATERIAL
Item Description
10.20 Casing
16.10 Casing cover
16.50 Cover
18.30 Pedestal
21.00 Shaft
23.00 Impeller
32.10 Ball bearing
32.11 Double raw ball bearing
33.00 Bearing bracket
36.00 Ball bearing cover
36.01 Front ball bearing cover
40.00 Casing seal
40.01 Flat gasket
40.02 Ball bearing cover gasket
40.03 Impeller flat gasket
40.05 Flat gasket
40.06 Flat gasket
41.10 Flat gasket
41.11 Flat gasket
41.22 O'Ring
41.23 O'Ring
42.10 Lip seal
42.11 Lip seal
42.20 V-seal
42.30 Mechanical seal
45.10 Packing housing
45.20 Packing gland
45.70 Pressure ring
45.80 Lantern ring
46.10 Packing ring
47.10 Mechanical seal cover
50.20 Front wear ring
50.21 Rear wear ring
50.40 Distance ring
50.50 Spacing bush
50.70 Thrower
52.30 Shaft sleeve
52.40 Shaft sleeve
55.40 Washer
56.00 Wear ring stop screw
56.10 Stop pin
63.60 Greasing nipple
63.80 Constant level oiler
63.81 Adaptator
64.20 Oil level sight glass
67.20 Plug
68.10 Guard
70.30 Pipe
73.10 Fitting
73.11 Fitting
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90.10 Hexagonal head screw
90.11 Hexagonal head screw
90.12 Hexagonal head screw
90.13 Hexagonal head screw
90.14 Hexagonal head screw
90.20 Stud bolt

90.21 Stud bolt

90.22 Stud bolt

90.23 Hexagonal head screw
90.24 Hexagonal head screw
90.25 Stud bolt

90.30 Casing drain plug
90.31 Bearing bracket drain plus
90.32 Plug

90.33 Plug

90.34 Flange plug
90.41 Screw

90.80 Hexagonal head screw
91.40 Allen head screw
91.60 Dip stick

92.00 Nut

92.01 Nut

92.02 Nut

92.06 Nut

92.20 Impeller nut
93.00 Helicoil

93.01 Washer

93.21 Circlip

94.00 Coupling key.
94.01 Impeller key
94.02 Key

12.2 SPARE PARTS

During warranty period the use of genuine pump parts is
mandatory. It is highly recommended to do so even after warranty

period ends.

Your request for spare parts can be sent to your local Salmson

distributor or to our Spare Parts Department through our Salmson

Hotline.

In case of inquiry, please indicate :

o Serial number,

o Complete pump description,

o |tem or description of the requested spare part(s).

The serial number of the pump is engraved on the pump nameplate.



ENGLISH

12.3 RECOMMENDED SPARE PARTS

When the pump runs on the selected duty point, maintenance
operations are very limited. To reduce risk of unexpected maintenance
operations it is recommended to create and follow a maintenance plan.
In any case, following spare parts should be kept on stock to ensure a
quick re-start :

o Mechanical seal or a set of packing rings,*

o Set of bearing bracket ball bearings*,

o Set of shaft bearing*,

o Set of motor ball bearings (for frame size > 90),

o Complete set of seals and gaskets,

o Coupling elastic part(s)*,

o Automatic greasing cartridge*.

(*) : some parts may not concern your pump. Our Spare Parts Dpt will
confirm pump bill of material according to the serial number engraved
on pump nameplate.

30

12.4 RECOMMENDED SPARE PARTS FOR 2

YEARS OPERATION
Spare parts list can be erected using the recommended list
available in the DIN24296.
For example, recommended spare parts and quantities for one or two
pumps installed (to be adapted according the pump design) :
- Impeller : 1 (or 1 set),

- Shaft: 1,
- Impeller nut : 1,
- Shaft seal : 2,

- Bearing bracket ballbearing : 1 of each type,

- Bearing* : 1 of each type,

- Casing/stage seal : 4 complete sets,

- Mechanical seal : 1,

- Packing ring* : 2 sets,

- Automatic greasing cartridge* : 2.

(*) : some parts may not concern your pump. Our Spare Parts Dpt will
confirm pump bill of material according to the serial number engraved
on pump nameplate.



13 EC DECLARATION OF CONFORMITY

Salmson &

DECLARATION DE CONFORMITE CE
EC DECLARATION OF CONFORMITY
EG KONFORMITATSERKLARUNG

Nous, fabricant, POMPES SALMSON
Herewith, manufacturer 53 Boulevard de la République
Der Hersteller Espace Lumiére — Batiment 6

78400 CHATOU - France

Déclarons que les types de pompes désignés ci-apres,
We Declare that the hereunder types of pumps,
Hiermit erkldren, dass die folgenden Produkte,

NOLH (Le numéro de série est inscrit sur la plaque signalétique du produit
The serial number Is marked on the product site plate
Dile Serlennummer ist auf dem Typenschild des Produktes geschrieben)

sont conformes aux dispositions des directives :
are in conformity with the disposals of the directives:
folgenden einschldgigen Bestimmungen entsprechen:

- Machines 2006/42/CE
- Machinery 2006/42/EC
- Maschinenrichtlinie 2006/42/EG

Les objectifs de sécurité de la Directive Basse Tension 2006/95/CE sont respectés
conformément a I'annexe 1, § 1.5.1 de la Directive Machines 2006/42/CE.

The safety objectives of the Low Voltage Directive 2006/95/EC are applied according to the
annex I, § 1.5,1 of the Machinery Directive 2006/42/EC.

Die Schutzziele der Niederspannungsrichtlinie 2006/95/EG werden gemass Anhang I, § 1.5.1
der 2006/42/EG Maschinenrichtlinie eingehaiten.

- Compatibilité Electromagnétique 2004/108 CE
- Electromagnetic compatibility 2004/108/EC
- Elektromagnetische Vertraglichkeit-Richtlinie 2004 /108/EG.

et aux |égislations nationales les transposant,
and with the relevant national legislation,
und entsprechenden nationale Gesetzgebungen.

sont également conformes aux dispositions des normes européennes harmonisées suivantes :
are also in conformity with the disposals of following harmonized European standards:
entsprechen auch folgende harmonisierte Normen:

EN 809 EN 60204-1
EN 14121-1 EN 60034-1

Responsable Qualité Centrale
/ Corporate Quality Manager
Pompes Salmson

80 Bd de I'Industrie - BP 0527
F-53005 Laval Cédex

Personne autorisée & constituer le dossier technique est :
Person autorized to complle the technical file is;
Bevoliméchtigter fiir die Zusammenstellung der technischen Unterlagen Ist:

R. DODANE
Corporate Quality Manager
Laval, 21/12//2009

N® 4106016 rev!
BF/CEAS N*4101495
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1 OBbLNE CBEAEHUA

1.1 Ob 3TOM AOKYMEHTE

OpWrMHanbHLIM  A3bIK  3TOTO  PYKOBOACTBA MO 3KCMUyaTauuu —
bpaHLy3CKuii. Bce TEKCTbI 3TUX JOKYMEHTOB Ha APYrux A3blKax ABAAOTCA
nepeBoAOM OPUIMHAABLHOMO PYKOBOACTBA MO KCNAyaTaLumm.

HacTosllee pyKOBOACTBO MO MOHTaXy W 3KCM/yaTauuu COCTaBAfET
HeoTbem/ieMyto YacTb 060PYA0BaHUA M LOMKHO HAaXOAUTLCA Ha MecTe
ero ucnosib3osaHua. [ns obecnedyeHnsa HagexHoh u adpdeKkTuBHOM
3KCMAyaTaumMMm Hacoca Heobxogumo cobnopatb  BCe  YKasaHuA,
npuBefEHHbIE B 3TOM PYKOBOACTBE. PYKOBOACTBO MO MOHTaxy W
3KCMAyaTaLMmM COOTBETCTBYET BapuaHTy UCMONHEHUA Hacoca M oTBevaeT
NPUMEHUMbIM HOpMam 6€30MacHOCTH, AEMCTBYIOLMM Ha MOMEHT CAaun
B Nneyarb.

2 TEXHWUKA BE3SOMACHOCTU

B [aHHOM pYKOBOACTBE COAEPIKATCA OCHOBHbIE YKa3aHWsA, KoTopble
[OMKHBI COBNOAATLCA MPU MOHTaXKe M 3Kcnayataumu. Cneumanuct no
06CNYKMBAHUIO WM OTBETCTBEHHbIA OMEpaTop [OMKHbI WM3Y4UTb 3TU
YKa3aHWA [0 Ha4yana MOHTaXKHbIX U NMYCKOHANAA0uHbIX PaboT.

B paHHOl rnase npuBedeHbl He TONbKO Ob6LWMe npaBuna TEXHUKK
6e30nacHOCTH, KoTopble HeobxoAMMo cobnoaath, HO U crneuuanbHble
yKasaHuA no 6e30MmacHOCTH, yNOMWHaemble B Clelylowmx rnasax. OHu
BblAENEHbl CNeAYOLWMMN NPEAYNPEKAAOWMMU CUMBONAMM.

2.1 YCNOBHbIE OBO3HAYEHMUA,
MCNOJZIb3YEMBbBIE B 3TOM PYKOBOACTBE

AOGLLI,E!H 0OMacHOCTb 4/19 NepcoHana.

AOI‘IBCHOCTb nopa*XeHnA 3N1eKTPUYeCKMM TOKOM.

AHecoGnmAenme TEXHUKM 6e30MacHOCTM MOXeT npuBecTn K
nospeKAeH1I0 NPOAYKTa / yCTaHOBKK.

@OTHOCMTCH K AONONHUTE/NIbHbIM Tpe6OBaHVIHM, KOTOpbIM A0/1XKeH
COOTBETCTBOBATb HAcoC npun pa60Te B OMACHbIX 30HaxX.

3TO He npeaynpexAaloWMn CUMBOA, a MNpPUMeYaHue ¢
AONOIHUTENbHOW NONE3HOM MHPOPMaLIMEN AR MCMO/Ib30BaHNUA Hacoca.

2.2 KBAIMOUKALUUNA NEPCOHANA

&I‘Iepcwan, 3aHATbIA B 3KCMAyaTaLMK, YCTaHOBKe, NMpoBepKe uan
TEXHUYECKOM obcnyRMBaHUK Hacoca " BCMOMOraTeNbHbIX
npucnocobneHnin, [OMKEeH WUMeTb  Heobxogumyl  Ans  3Toro
KBanudmKaumio.

OTBETCTBEHHOCTb 3a KBa/MPUKaLMIO, NPOBEPKY 3HAHMI M Haa3op 3a
nepcoHasoM BO3/1araeTca Ha Brafenbla Hacoca. Mpu HeobxoanmocTu
obyyeHne mokeT bbiTb NpoBegeHo KomnaHuen «SALMSON» wunu ee
npeactasutenem. PyKOBOACTBO NpeanpuATMA [OMKHO obecneunts,
4TOBbl PYKOBOACTBO MO 3KCM/AyaTauuu ObINO TWATENBHO WU3y4eHO
nepcoHasoM, KOTopbIi ByaeT NCNoNb30BaTb 3TOT HAcoC.

2.3 PUCKU B CNYYAE HECOBJIOAEHUA
TEXHWUKWU BESONACHOCTMU

@Heco@mgewe TEXHWKM 6€30MacHOCTM MOXKET MPUBECTU K PUCKY
NoJly4YeHUA TPAaBM MEePCOHANIOM U MOBPEKAEHUA NPOAYKTa / YCTAaHOBKM.
HecobntofeHne TeXHUKM Be30MacHOCTU MOMKET CTaTb NPUUYUHOW yTpaTbl
npaBa Ha NpeabABAEHUE NPETEH3UI O BO3MeELLEeHMM yuepba.

B yacTHOCTM, HECOBNOAEHME MOXKET NPUBECTU K CNEAYIOLMM PUCKAM:

- OTKa3 BaKHbIX GpYHKLUMI NpoayKTa / yCTaHOBKM,
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- HeBbinonHeHne HeobXxo4nUMbIX onepauui TEXHUYECKOTo
06CNYKMBAHWA U PEMOHTA,

- TpaBMbl MepcoHana: 31EKTPUYECKME, MeXaHWYecKne, XMMMUYECKue,
TEPMUYECKME U T.4,.,

- Yiwepb cobcTBEHHOCTH,

- YTpata 3alWmnTHbIX CPeACTB,

- PUCK 3arpsasHeHns OKpy»KaloLLei cpeabl.

2.4 TEXHUKA BESONACHOCTHU

24.1 TEXHUKA BE3ONACHOCTHU ANA NEPCOHANA
PABOTA HA HACOCHOW YCTAHOBKE:

Aﬂepep, Hauasom paboT Mo TeXHUYECKOMY 0BC/YKUBAHUIO cieayeT
y6eanTbca B TOM, YTO MUTaHWe OTK/OYeHO. Bo Bpemsa paboTbl Hacoca
3aMpeLLeHO CHUMATb 3/1EKTPUYECKYIO 3aLLUUTY.

Anepep, [EeMOHTaXKem Hacoca HeobXoAMMO OMOPOXKHWUTb Hacoc K
u3onmposatb Tpybonposoabl. EcnuM Hacoc nepekauvBan onacHble
paboune cpedbl, nepes [AeMOHTaxem ero cnegyetr obpaboTaTb
[e3aKTMBMPYIOLLMM NPEnapaTtom 1 O4YUCTUTb.

OBPAUEHWE C KOMNOHEHTAMMU:

AHGKOTOpre yactM 060OpyAoOBaHWA MOTYT MMETb OCTpble Kpas.
Moatomy npu 06palleHnM C HUMKU HeobXOoAMMO MONb30BaATbCA
3aLMTHBIMM NMepyaTKamm U COOTBETCTBYIOLLMMM CPEACTBAMM 3aLLUMTI.

&,ﬂ,ﬂﬂ NOAHATUA KOMMOHEHTOB Maccoi 6onee 25 Kr A0/KHbI
MCNONb30BaTbCA MOABEMHbIE NpPUCNOCOBNeHUs, KoTopble creayeT
NPUMEHATL B COOTBETCTBMM C MECTHLIMM NPaBUAAMM.

TOPAYME UJIN XONOAHbIE YACTN HACOCA:

AMsGeraTb CNlY4alHOTO KOHTAKTa C OYEHb FOPAYUMM WAN OYEHDb
XON04HbIMW KOMMOHeHTamu. Ecan TemnepaTtypa NOBepXHOCTU Hacoca
WU AONONHUTENbHBIX NpucnocobneHnii Boiwe 68 °C uam Huxke -5 °C,
cnepyet MpUHATL  Heobxoaumble Mepbl  NPeAoCTOPOXKHOCTU. [pu
HEeBO3MOXHOCTM obecrneyeHns NOAHOWM 3almTbl AOCTYN K YCTAHOBKE
[O/MKeH OblTb OrpaHUYeH TONbKO obCayKuBalOWMM nepcoHanom. B
HenocpeacTBeHHOW  6auM3ocTM oT  obopyadoBaHuAs  Heobxogumo
NOMECTUTb Tab/IMYKY C XOPOLLIO 3aMETHOM HAAMUChIO, YKa3blBatoLWen Ha
OMacHoOCTb.

OMACHbIE XNOKOCTU:

A Korga Hacoc nepekauuMBaeT HEKOTOpble OMacHble KUAKOCTH,
TpebyeTca NpuHATL 0cobble Mepbl MO MPEeAOTBPALLEHMIO KOHTAaKTa ¢
HMMU. B TaKOM C/lydae HacocC Ao/KeH BbiTb YCTaHOB/IEH B NOAXOAALLEM
MecTe, a AOCTYyn K Hemy orpaHuueH. lMepcoHan AonxeH 6biTb 0bydeH
paboTe ¢ NoTeHLMaNbHO ONACHBIMM KUAKOCTAMM.

Ecnn  KMAKOCTb ABNAETCA  /NIErKoBOCM/IaMeHAemol U (uau)
B3pbIBYATOM, MPUHUMALOTCA CTPOrMEe Mepbl 6e3onacHoCTu.

2.4.2 TEXHUKA
ObOPYAOBAHMUA

BE3ONACHOCTHU ana

@CHEAVET n3beratb BbICTPOro M3MeEHeHUs TemnepaTypbl pabouyeit
cpefbl, coAepKalueiica B Hacoce. Pe3kuii nepenag, TemnepaTtypbl MOXeT
CTaTb MPUYMHON MOBPENKAEHUA WAM Pa3PyLUEHUA KOMMOHEHTOB M
06pa3oBaHNA yTedek.

@ Heobxogumo  obecneuntb, 4Tobbl  dnaHupl Hacoca He
NoABeEPranch Ype3MepHbIM BHELUHWM HArpyskam npu npucoegmHeHnn
dnaHues TpybonpoBoaa UM NOC/E NOBbIWEHMA TemMnepaTypbl paboyeit
cpeabl. 3anpelaeTca MCNoab3oBaTb HAcOC B KayecTBe OMopbl AnA
TpybonpoBogoB. B caydae  ucnonb3oBaHMA  TeMMEpaTypHbIX
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KOMMNEeHCAaTopoB MUX cCneayet OCHAaCTUTb OrpaHunynTenem ocesoro
nepemelieHuA.

@I‘Iepeg NPOBEPKOW HanpaBneHWs BpalleHWs ybeauTbcA, YTO U3
BaJIOB He MOTYT 6biTb BbIGPOLIEHbI HUKaKNE AeTau (LUMWUAbKK, WNOHKK,
coeAuHUTENbHbIE 3/1eMeHTbl U T.4.). Hacocbl HEKOTOPbIX TMMOB MOTYT
6bITb NOBPEXKAEHbI B C/Iy4ae 3anycka npu HempaBUIbHOM HamnpasBieHUM
BPaleHWA (KOHCTPYKUMA C BBMHYEHHbIM pabouMm Konecom). [Ans
NPOBEPKM  HAMpaBNeHWs BPALLEHUA nepes MNepsBbiM  3aMycKoM
HE06X04MMO OTCOeANHUTL TMBKYIO MydTy HACOCHOM YCTaHOBKM.

Ecnv He yKasaHO WMHOE M ec/iM 3TO BO3MOMHO, HAcoc AO/MKeH 6biTb
3anyWeH C YacTMYHO OTKPbITBIM HarHeTaTeNbHbIM KAamaHom, 4yTobbl
n3bexatb neperpysku Asuratensa. Jna  poctuxkenus Tpebyemoit
paboueit TOYKM MOXKeT notpeboBaTbcs KOPPEKTUPOBKa

PerynMpoBo4YHOro KianaHa Ha BbiXxo4e Hacoca.

@ 3ar|peu.|,aeTca 3anyCcKaTb HACOC C 3aKpbiTbiM BCacbiBalOWMM
KnanaHom. Bo Bpems paﬁOTbI HacoCa KAnanaHbl, Pacno/sioXKeHHble Ha
CTOPOHE BCacCbliBaHMA, AOMXKHbI BCeraa OCTaBaTbCA OTKPbITbIMU.

@ HenpepbiBHasa paboTa Hacoca NPU HY/JIEBOM PACcXofe WU HUxke
PEKOMEHAYEMOrO0 MUHMMA/bHOTO PAcXoda MOMKET MPUBECTU K ero
NOBpPEXAEHMIO.

@%npemaemﬂ MCMONb30BaTb HAcoC 3a npeaenamu ero paboumx
XapaKTepPUCTMK. JKChyaTauma Hacoca npu 60i1ee BbICOKMX CKOPOCTAX
MOTOKa MOXeT MpPMBECTM K Meperpyske Asuratens WAM Bbi3BaTb
KaBUTaLMIO.

@3KCI‘IHV3T3LI,MH Hacoca npu 6osnee HU3KMX CKOPOCTAX MOTOKa
MOXET MPMBECTU K COKPALLEHWIO CPOKa 3KCMyaTauuu LWapUKOB
NOALIMNHMKA / NOALIMMHMKA, NEeperpesa B Kamepe YnI0THEHUs Hacoca,
HecTabuibHOM paboTe 1 KasuTauum/BubpaLmm.

& 3anpeLaeTca CHUMATb 3aLUMTHbIE KPbIWKU WAN KOXKYX MydTbl,
KOrZ,@a HAacoC roTos K 3anycKy. 3T YaCTU MOXKHO CHUMATb TO/IbKO NpU

2.5 TEXHUKA BE3SOMNACHOCTH nePun
NMPOBEPKE N MOHTAXE

& Monb3oBaTenb Ao/mKkeH obecrneunTb, 4TOGbI BCe MNPOBEPKM W
MOHTaKHble  paboTbl  BbIMOMHAAUCL  TOAbKO  AOMYLWEHHbIM M
KBannduUMpoBaHHbIM nepcoHanom. MNepes nposeaeHnem obbix pabot
Ha Hacoce M LOMOJHUTE/IbHBIX MPUCMNOCOBIEHUAX ONepaTopbl AO/KHbI
npontT obyyeHne B [OOCTaTOYHOM O6beMe M 3HaTb CcoAepaHue
HaCTOALUMX YKa3aHMIt M MHCTPYKLMIA ANA MaTepuanos Hacoca.

& PaboTbl Ha Hacoce [AO/MXKHbI BbINOAHATLCA TONbKO Mocae
HagesHoW ¢uKcaumm Hacoca. CobnogeHWe nopAagKa OTKAKYEHWUA
HaCOCHOM YCTAHOBKM, OMWCAHHOrO B PYKOBOACTBE MO YCTAaHOBKe W
3KCnIyaTauuu, ABnseTca 06s3aTesibHbIM.

A Cpasy Xe nocne 3aBeplieHna paboT 3aLMTHbIE NpUcnocobneHns
1 ycTpoiicTBa 6e30MacHOCTM BCEX TUMOB LO/IXKHbI 6bITb YCTAHOBNEHbI HA
MECTO M/IM aKTUBMPOBaAHbI.

2.6 MOANDPUKALMNA OBOPYOAOBAHMA WU
MCNONb30BAHUE 3ANACHbIX YACTEMN

M3meHeHMe NpPOAYKTa AOMYCKAeTCA TO/MbKO MOCAe COrNacoBaHuA C
KomnaHuei «Salmson». Wcnonb3oBaHue OPWUrMHaNbHbLIX 3anacHbIX
yacted M OOMONHUTENbHBIX  MPUCMNOCOBNEHUI,  paspelleHHbIX
M3roTOBUTENEM, ABAAETCA rapaHTUell 6e30MmacHOCTM W Hagfexallein
paboTbl Hacoca.

2.7 HENPEAYCMOTPEHHOE
MCNO/Nb30OBAHUE

bBesonacHOCTb 3KCM/yaTauuuM Hacoca rapaHTUpyeTcs TO/bKO npu
YCNOBUM NPEeAHA3HAYEHHOro WCMO/Mb30BAaHMA W B COOTBETCTBUM C
TEXHUYECKMM  NPEeANOXKEHWEM WM HACTOALWMM  PYKOBOACTBOM MO
3KcnayaTaumn. MNpeaenbHble 3HaYeHWUA, YKa3aHHble B COOTBETCTBYHOLEM
KaTasore / cneumdmnKaumu, He A0KHbI MPEBbILLATLCA.

2.8 HACOCHAA YCTAHOBKA,
NOCTABNAEMAA BE3 ABUTATENA

Koraa HacocHas ycTaHoBKa nocTasnsetca 6e3 asuratens (K Hacocy
npunaraetca  ceptudmkar  uHTerpaumm  CE),  OTBETCTBEHHOCTbIO
KOHEYHOro nosib3oBaTens fABAAETCA COobAoAeHUEe BCeX HOPMATUBHbIX
TpeboBaHwuii ¢ Lenbto nony4eHns mapku CE.

@ 3a cepTuduKaumMio NONHOrO  KOMMAEKTa Hacoca  HeceT
OTBETCTBEHHOCTb  CMELMANUCT-UHTErpaToOp,  KOTOPbIA  rapaHTupyeT
nonHoe cobntofeHVe BCEX XapaKTEPUCTUK, NepeuyncieHHbIX B AaHHOM
pyKoBoacTBe.

2.9 TEXHUKA BE3SONACHOCTHU AnAa
OBOPYAOBAHWUA, WUCNOJZIb3YEMOIO B
NOTEHUWANIbHO B3PbIBOOMNACHOW

CPEAE

@ B aTom pasaene coaep:katca yKasaHMA NO IKCNayaTauun, KoTopble
AO/MKHbI BbITb MPUHATHI BO BHUMAHME NPWU WUCNOAb30BAHUMM Hacoca B
noTeHuManbHO B3pblBOONAacHOM cpege. Takke  yyuTbiBaeTcA
NnpUMeHeHne  AOMNOJHUTENbHbIX npucnocobneHnit ATEX (ann
B3PbIBOOMNACHbIX CPeA), NOCTaBAAEMbIX C HACOCOM.

B 3Tom pasgene npuvBeaeHbl AOMONHUTE/IbHbIE YKAa3aHUA OTHOCUTE/IbHO
cnegymwouiero:

* [penoTBpaLLeHNe neperpesa NOBEPXHOCTH,

* MpepoTBpaLLeHre 06pa3oBaHMA B3PbIBOONACHOMN CMECH,

 [pepoTBpaLLeHne 06pa3oBaHmnsA UCKP,

¢ MpepoTBpaLLEHNE YTEYEK,

. COOTBeTCTByIOLLI,ee TexHun4yeckoe OGCJ‘Iy)KVIBaHMe ANnA npeaynpexaeHua
OnacHOCTH.

Ecnu obopyaoBaHMe yCTaHABNMBAETCA B NOTEHLMANIBHO B3PbIBOONACHOW
cpeae, AO/MKHbI cobnoaaTbcA cneaytolme MHCTPYKUMU A8 Hacoca M
HaACOCHbIX YCTaHOBOK. 3awuTa npu paboTe BO B3pPbIBOOMACHOW cpeae
obecneunBaetca TONbKO NPW  YCIOBUM  YCTAHOBKM  HACOCHOrO
06opynoBaHMA U KOMMIEKTa [OMONHWUTENbHbIX MPUCNOCOBNEHUI B
COOTBETCTBMM C YKa3aHUAMM, NPUBEAEHHbIMM B 3TOM PYKOBOACTBE NO
3KcnyaTaumu. Bce anekTpuyeckoe u HeanekTpuyeckoe obopyaosBaHue
[OOJIKHO COOTBETCTBOBaTb TpebosaHMam EBponelickoi anpektmebl ATEX
94/9/EC.



29.1 CREUMANBHAA MAPKMPOBKA ATEX

Huke nokasaH npvmep mapkuposku ATEX (paboTa Bo B3pblBOONACHOM
cpepe) pna  obopyaposanuA. CneuumanbHasa Knaccudurkaumsa  ATEX
BbIPaBMPOBaHa Ha NacnopTHOoi Tabnuyke Hacoca W YyKasaHa Ha
A0NONIHUTENbHbIX NpUcnocobneHmnax ATEX:

11-2Gc(x)-Exd-11B T4

Fpe:
[PYNMNA OBOPYAOBAHUA
Il = He ropHoe

KATETOPUMN:
2 = BbICOKasA CTeneHb 3aLuThl (30Ha 1)
3 = HOpMasbHan cTeneHb 3aWwmThbl (30Ha 2)

['A3 UK Nbl/1b
G=Ta3
3Tn Hacocbl He cepTUdULMpPOBaHbI AnA «D» — Nbinb.

3ALLINTA HACOCA
¢ = 6e3onacHOCTb obecneyeHa KOHCTPYKLMEH
X= cobntogath creupanbHble yKazaHus Ans HTerpaumm obopyaosaHums

KOXYX ABUTATENA

Exd = orHecTonKui

Exd(e) = orHecToliKas pama 1 NOBbILLEHHAA 3aLLMTa pPacnpesenmTensHom
KOpPO6KM

IPYMMNA r'A308B:
IIA — nponaH
1B —aTnneH

1IC — Bopopoa

MAKCUMA/IbHAA TEMMEPATYPA MOBEPXHOCTW (TEMMEPATYPHbIN
KIIACC COMIACHO ATEX 94/9/EC):

T1=450°C
T2=300°C
T3=200°C
T4=135°C
T5=100°C
T6=85°C

T(x)= nepemeHHasa TemnepaTypa WM HAcOC UCNOMb3YeTcA B PasHbiX
30HaXx.

2.9.2 TEMMNEPATYPA PABOYEN CPEAbI

@TemnepaTyprlﬁ Knacc o6opyfoBaHNA AOMKEH COOTBETCTBOBATb
NPUMEHEeHWI0 B onacHoW 30He. OTBETCTBEHHOCTbIO MO/b30BaTENA
ABNAeTcA BblGOP KNacca  B3PbIBOOMACHOW  30Hbl, B  KOTOPOM
YCTaHaB/IMBAETCA HAcOC.

TemnepaTypHbIi KNacc Hacoca yKasaH Ha ero nacnopTHoi Tabauyke. OH
OCHOBaH Ha MaKCMManbHOW TemnepaType OKpyKatowei cpeabl 40 °C.
(obpaTtnTech B KomMnaHMo «Salmson»OTHOCUTENbHO MCNONb30BaHUA B
BbICOKOTEMMEPATYPHbIX CPesax).

TemnepaTtypa MOBEpPXHOCTM, W3MepeHHaa Ha MNOBEPXHOCTU Hacoca,
3aBMCMT  OT TemnepaTypbl nepekaunmBaemon pabouelt  cpeapl.
MakcumanbHO gonyctumasa TemnepaTypa 3aBUCUT OT TemnepaTypHOro
knacca ATEX n He p[onKHA NpeBblwaTb 3HA4YeHWA, yKasaHHble Ana
OONOMHUTENbHbIX NpucnocobneHnit ATEX, npunaraembix K Hacocy.
YyuTbiBaeTcA  MOBblWEeHWe TemnepaTypbl  YNJAOTHEHWA Bana W
NOAWMNHUKOB B  33aBUCMMOCTM OT MMUHWUMANbHON  paspeLlleHHOW
CKOPOCTH NOTOKa.

@ Huke  npuBefeHbl  COOTBETCTBYIOWME  MAKCUMasbHble
TemnepaTypbl paboyei cpeapl:
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T1= 400 °C

T2 = 275°C

T3 = 180 °C

T4 = 115°C

T5 = 80 °C

T6 = TpebyeTca yTBepXAeHNe KomnaHun «SALMSON»

@ EcaM  cywectByeT pucK 3anycka Hacoca Mpu  3aKpbITOM
HarHeTaTeNbHOM K/ianaHe, TO B TakOM CAyyae HeobxoAumo
KOHTPOAMPOBaTL TemMMepaTypy MOBEPXHOCTU. YCTPOMCTBA BbIK/IOUYEHUA
npu neperpyske ABWUraTens AOMKHbI 6bITb NPaBUABHO HACTPOEHBI. Ecin
HacoC YCTaHOBNEH B rPA3HOW WM 3anblIeHHOW cpefe, ero cneayet
perynsapHo NpoYmnLaThb.

293 OBPA30OBAHME B3PbIBOONACHOW CMECU

@ Heobxoanmo obecneuntsb AOCTaTOYHYHO NPOKAYKy Kopryca Hacoca
N Kamepbl TOPLEBOro YNAOTHEHUA U UCKAOYUTb BO3MOXHOCTb PaboTbl
Hacoca BCyxyto.

Heobxogumo ybeauTbesa, 4To Hacoc paboTaeT € 3amnoJHEHHbIMM
NMHUAMM BCacblBaHWA M HarHeTaHus, 4Tobbl M3bexaTb 0bpasoBaHuA
B3pPbIBOONACHOM cpeabl. Kpome TOrO, [LOMNOJHUTENbHbIE
repmMeTU3NpPYIOLLME CUCTEMBI LO/KHbI BbITb OCTATOYHO 3aMOJHEHDI.

[na npepoTspaleHns obpa3oBaHUs B3PbIBOOMACHOMN CMECU JIeTyumx
napoB MAM rasoB, BbibpacbiBaembiXx B  OKpyXalollyl  cpegy,
NPOCTPAHCTBO BOKPYT HACOCA [O/I}KHO XOPOLIO BEHTUAMPOBATLCA.

29.4 NMPEAOTBPALLEHUE YTEYEK

@Hacoc [LOMKEH WUCMO/Ib30BATLCA TOMKO A1A NepeKaukn paboumnx
cpea, AN1A KOTOPbIX OH NpeAHa3HavaeTcs.

Ecnu Hacoc ycTaHOB/EH 3a Npeaenammn nomelleHns, HeobXoaMmo CAnTb
1 (MNK) 3aWMUTUTb OT 3aMeEP3aHMA KUAKOCTb, KOTOPAsA COAEPKUTCA B €ro
KOMMNOHEeHTax.

Ecnn yTeuka paboueit cpeabl B aTmochepy MOXKeT MpuBecTM K
BO3HMKHOBEHWMIO  PWCKA, [JO/MKEH OblTb  YCTaHOBJAEH  AATuMK
0BHapPYXEHUA YTEUKM.

2.9.5 NO/MIHbIA KOMMNEKT YCTAHOBKHU

@ Ceptuoukauma ATEX ANA NOMHOTO KOMMJIEKTa  YCTAaHOBKM
cornacHo aupektuse ATEX 94/9/CE npepocTaBasetcd Ha OCHOBaHMM
KOMMOHEHTa C CaMbiM HW3KMM YpPOBHEM 3aluTbl. B yacTHoCTM, 3TO
OTHOCMUTCA K 3aLUuTe INeKTpoaBuraTens.

2.9.6 HACOC, MOCTABNAEMbIA BE3 ABUTATENA /
AATYUKOB

@ Ecnm Tpebyetca HenonHasa noctaBka (6e3 anekTpoaBuratens,
rTMbKoi MydTbl, 3aWMTHOrO KOXKyxa MyodTbl WMAM  AaTyuKa), TO
COCTaB/IAETCA CEPTUPMKAT MHTErpaLmN.

B Takom cnyy4ae nocTaBka HeAOCTalOWMX KOMMOHEHTOB C Lebio
BbINONHEHMA TpeboBaHuii ATEX ana Bceld YCTAaHOBKM ABAseTCA
OTBETCTBEHHOCTbIO CneynanncTa-uHTerpatopa.

2.9.7 SALWUTHBIN KOXYX MYDTbI
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@ 3alMTHBIA  KOKYX MydTbl, MCMONb3yemblli B MOTEHLMANbHO
B3pbIBOONACHOW  cpede, AO/KEH COOTBETCTBOBATb  C/IEAyiOLMUM
TpeboBaHUAM:

® BbITb M3rOTOB/IEH U3 UCKPOCTOMKOro MaTepuana (Hanp., NaTyHb),
® BbiTb M3rOTOB/EH U3 AaHTUCTAaTUHECKOTO MaTepuana

e CKOHCTPYMpOBaH Takum obpasom, 4Tobbl Bpaliatowmecs AeTanu He
KOHTaKTUpOBanu C Ni06OIM YacTbio 3alMTHOTO KOXyXa B CAyyae
coygapeHus.

2.9.8 NNAHOBO-NPEAYNPEAUTENBHOE
TEXHNMYECKOE OBCNYXMNBAHUE

@I‘Ipm MCNOAb30BaHMM HAcoCa B MOTEHLMANbHO B3PbIBOOMNACHOM
cpefe HeEOBXOAMMO PEryNfapHO NPOBEPATb CAeAyoLMe NapameTpbl U
cobntogatb NNaH TEXHUYECKOro 06CAYKMBaHMA, YTOBbI rapaHTMPOBaTb
noaAepKaHve  yAOBNETBOPUTENIBHOTO — TEXHUYECKOTO  COCTOAHUA
obopypoBaHus.

Cneaytouiue perynapHble NPOBEPKM ABAAIOTCA 06A3aTENbHbIMU:

e OTCyTCTBME YTEUKM Yepes ynaoTHeHWe Bana,

e TemnepaTypa LAPMKOMNOAWMMNHUKOB (Ha MNOBEPXHOCTU Kopnyca
KPOHLTENHA),

e OTCYTCTBME KaBUTALMM U MOCTOPOHHETO LUYMa BO Bpems paboTbl,

e [1paBUNbLHOCTb MO/IOXKEHMA 3aMNOpPHbIX KAANaHOB WM WCMPaBHOCTb
NPUBOAHbIX KNanaHoB.

ECnn HekoTopble 4acTM WM3HOWEHbl MAM B MJIOXOM COCTOAHUM, HACOC
HeobX0AMMO HeMeL/IeHHO OCTaHOBWTb M UCKAKOYUTL BO3MOXKHOCTb €ro
3anycKka, Moka He 6yAeT BbINOJAHEHO TEXHWYECKOe Ob6CNyXKUBaHMeE.
MPUYUHBI HEUCNPABHOCTM LOMXKHbI BbITb YCTPAHEHBI.

2.9.9 NPEAOTBPALLEHUE OBPA3OBAHNA UCKP

[oNXHbl BbITb NPUHATHI HEOBXOAMMbIE MEpbl ANA NPesoTBpalLeHun
06pa3oBaHMA UCKP B C/ly4ae BHELWHErO BO34ENCTBUA.

MANTa OCHOBAHMA M KOMMOHEHTbI HAaCOCHOM YCTAHOBKM LO/KHbI 6bITb
3a3emJieHbl, NpY 3TOM cnegyeT obecneunTb HenpepbiBHOE 3a3emsieHne
MeXy KOMNOHEeHTaMMU.

9TO OTHOCUTCA K CAeAyIOLWNM YacTAM:
- 'mppasnrka Hacoca,

- 3aWUTHBIN KOXKYX MydTbI,

- Kopnyc asurartens,

- NanTa ocHoBaHMA.

Ona BbINONHEHUA COOTBETCTBYHOLLLETO 3asemneHuna AONKHbI

MCNo/1b30BaTbCA pe3b6050e oTsepctne wnam 3a3ervu1mom,w?| JINCT,
HaxogAaumeca Ha nanTe OCHOBaHUA.

3 TPAHCNOPTUPOBKA U XPAHEHUE

3.1 MEPbl BESONACHOCTHU

A 3anpeLaeTca HaxoaMTbCA NOZ NOABELEHHbIM FPY30M.

e Bo BpemAa nepemeLlleHns rpysa caeayeTt ocTaBaTbCA Ha 6e3onacHom
PacCToAHMMN OT Hero.

e CTponbl U Apyrve NogbemHble YCTPOMUCTBA AO/KHbI 6biTb BbiGpaHb! B
COOTBETCTBMM €  Mmaccoli  obopypoBaHusa. Bce  nogbemHble
NpUCNocobaeHUn AOKHbI HAXOAUTHCA B XOPOLLIEM COCTOAHMU.

¢ Heobxoaumo OTperynnpoBaTb AAWHY NOABEMHbIX MPUCNOCOBAEHWI
TakMm 06pasom, u4TOBbl Hacoc W (MAM) HacocHas  YCTaHOBKA
nepemeLLanucb No ropu3oHTaNu.

e [logbemMHble NPOYWMUHbI WAM  pbiM-60NTbI, KOTOpble  WMHOrAA
NPUKPENIeHbl K Hacocy WAW ABWUraTento, He AO/MKHbI MCMONb30BaTbCA
ONA nogbema BCeW HAaCOCHOW YCTaHOBKW. MX cnefyeT 3apeicTBoBaTb
TONbKO ANA NOAbEMA YacTel Hacoca Npu AeMOHTaxe.

* Heobxo4MMO MCMONb30BaTb TOYKM MOAbEMA, KOTOPble YKasaHbl Ha
HACOCHOM YCTaHOBKE, UM 06PATUTLCA K CaeaytoLein MHpopmaumu.

3.2 LOCTABKA

Mocne nonyyeHuWs rpysa MNOCTaBAeHHble AeTann cnegyet
OCMOTPETb Ha Hanuuve noBpexaeHuin. HeobxoaMmo NpoBepuUTb
KOMMNIEKTHOCTb MOCTaBKM — CPAaBHUTb HAUMEHOBAHME WU KOAWUYECTBO C
baKTMYeCcKM NOCTaBEHHbIMM TOBapamm / rpy30BbIMM SOKYMEHTaMu. B
C/yyae MOBPENAEHUA WU  OTCYTCTBUA Kakux-nubo petaneit uau
06HapyKeHUA cnefoB NOBPEXAEHUA NPU TPAHCNOPTUPOBKE 3TO HYMKHO
OTMETUTb B rPy30BbIX AOKYMEHTAX MU HAKNALHOM.

I'Ipwlaraemaﬂ AOKYMeHTauMA A01KHA OCTaBaTbCA BMeCTe C HaCOCOM.

YNakoBKy  HeobXoAMMO  yTWAM3MPOBaTb B  COOTBETCTBUM  C
3KOMOTMYECKUMM TpeboBaHUAMM.

He HY>XHO CHUMaTb 3arnywku c ¢ﬂaHLl,eB HacocCa, eC/in OH He 6y,u,eT
YCTAaHaBANBATbLCA CPa3y Xe Nnoc/se pacnakoBKuU.

3.3 KPATKOBPEMEHHOE XPAHEHUE

& Bo Bpema xpaHeHus Tpy6onpoBoAbl AO0MKHbI 6biTb 3aKPbIThbI
3arNyWwKamM Ana NpefoTBpalleHus NonafaHua B HUX 3arpA3HEHUR U
NOCTOPOHHMX MaTepuasos U3 Kopnyca Hacoca.

Ecnmn Hacoc He ByaeT Mcnonb3oBaTbCA Cpasy Mocae MonyyYeHus,
ero Heobxo4MMO MOCTaBUTb Ha XpaHeHMe B Cyxoe MpOoBeTpMBaemoe
MECTO C YMepeHHOW TemnepaTypoi 1 BAAAW OT UCTOYHMKOB BUEpaLMK.
Heobxogumo nepuogmueckun (Kaxaplii mecsl) BpalaTb Ban Hacoca BO
nsbexkaHme  GpUHENNNPOBAHMA noAWMNHUKOB " cAvnaHua
NoBEPXHOCTEW YyNAOTHEHWW. [locne 3ToM npoueaypbl  3aLWMTHYO
YNaKOBKY HY}KHO 3aKpbITb.

Mpu cobNofgeHNN BbILLEONUCAHHBIX YCNOBUI HACOC MOMKET XPaHUTbCA
[0 6 mecaues. ObpatuTecb B KOMMaHuto «Salmson» OTHOCUTENbHO
YCNOBUIA XpaHeHUA B TedeHne 6onee ANNTENbHOrO CPOKa.

3.4 OBPALLEHMUE

AKOHCTDVKLI,MH HEKOTOPbIX HAaCOCOB TaKOBa, YTO OHW MOTYT ynacTb,
npexge uyem 6yayT 3aduKcMpoBaHbl Ha OCHOBaHWKW. Heobxoaumo
NPUHATL  BCe  HeobxoAumble  Mepbl  AAA  NPefoTBpaLLeHus
TPaBMMPOBAHWA NEPCOHaNa BO BPEMA UX NepeMeLLEeHNS.



&ﬂﬂﬂ nogvema Nt060oro 060pyaoBaHUA, YbAa Macca npesbiwaeT 25
Kr, AO/KEeH WCno/ib30BaThCA KpaH. [lepemelleHuve waM  Bbirpyska
NOAZOHOB, ALIMKOB UAU KOPOBOK MOXKET OCYLLECTBAATLCA C MOMOLLbIO
BWJIOYHOTO NOTPy34MKa MU NMOABEMHMKA B 3aBUCHMOCTU OT UMEHOLLIUXCA
Ha MecTe NoAbEMHbIX MEXaHM3MOB. [/A NoAgbemMa W nepemeLieHus
rpy3a AO/KHbI MCMONb30BATbCA TO/MLKO MOAbEMHblE YCTpOWCTBa W
TPaHCMOPTMPOBOYHOE obopysoBaHue COOTBETCTBYIOLLEN
rPpy30MOAbEMHOCTM U MMelollee  aKTyasbHble  CBUAETENbCTBA
MCMbITaHWi.  PaboTbl MO  TPaHCMOPTUPOBKE W MOTPy3Ke  [OJKHbI
NPOU3BOAUTLCA TOMBKO [JOMYLIEHHbIM NEepCoHanom ¢ cobnofeHnem

BCEX MECTHbIX NpaBua. Macca TeXHUKM yKa3aHa B HaKna,quﬁ.

& Mpu nogbeme HEO6XOAMMO MCMO/Ib30BaTb TO/ILKO TOYKU, KOTOPbIE
yKasaHbl Ha obopyJoBaHUM, M CAefoBaTb CXemMam Mogbema U
TPAHCMOPTUPOBKU. 3anpeLeHo NogHMMATb HACOCbl HEMoCPeACTBEHHO
CTPONamu — WX KPIOKM [O0MKHbI 6biTb BCTaBNeHbl B CreuuanbHble
noAbemHble NPoyLKHbI. TpebyeTcsa BbIGpaTb COOTBETCTBYIOLLYIO ANUHY
CTPOMN MU UCMOL30BaTbL MOALEMHYIO HaKy.

3.4.1 CXEMbI NOABEMA

Noavem Hacoca co cBO6OAHBIM KOHLOM Bana:

PYCCKUN

4 nNPEAHA3SHAYEHHOE UCMOJ/Ib3OBAHUE

Hacocbl NOLH wucnonb3yloTca AnA nepekaynBaHuA YUYUCTbIX WMAKU €
HEe3HaAUYUTENIbHBIM KOJIMYECTBOM MpUMecei XuAKocTelr 6e3 TBepabix
BK/IIOUYEHUI.

CKOHCTPYMPOBaHHbIA B COOTBETCTBMM CO cTaHgaptamu EN 733, sToT
HacoC MOXHO WMCMO/b30BaTb A/A 3aMeHbl BOMbLIMHCTBA CTaHAAPTHbLIX

HaCoCoB.

Hanunune pasnmyHbix BapuaHTOB MaTepuanos u yI'II'IOTHeHMﬁ Bana
obecneynBaeT BO3MOXKHOCTb LWMPOKOro NpOMblILINEHHOro NpUMeHeHUA.

Hacocbl NOLH wucnonb3yloTcA Ha NPOMbIWIEHHbIX NPeanpuATUAX

pasHoro poaa, B cdepax BEHTUAALMM U  KOHAULMOHMPOBAHMA,
BOZOCHABXKEHUA, UpPUTaLUKM U T4,

5 ONUCAHUE

5.1 NACNOPTHAA TABJIUYKA

Onu1caHune Hacoca BbIrPaBMPOBAHO Ha ero NacnopTHow Tabanyke u
fAaeT obliee onucaHMe KOHCTPYKLUKM Hacoca. Tabanuka npuKpenaeHa K
KPOHLWTEeWMHY NOALWMMNHMKA Hacoca.

OnucaHue Hacoca NOLH BkatovaeT cneayioee:

NOLH32-160A-FABB-32-T0,55/4K-2D-X

NOLH Cepwua HacocoB

32 HoMUHanbHbIV AnameTp BcacbiBatowlero GpaaHua [mm]

160A HoMUHanbHbI anametp paboyero koneca [Mm] u Tvn
rMApPaBINYECcKON CUCTEMBI

F MaTtepuan Kopnyca 1 ynioTHeHMA Kopnyca

ABB Twn TOpLEBOro ynaoTHeHUA

3 Tvn WaprUKONOALLIMNHUKA

2 Mopgenb 3nacTUYHO My Tbl HACOCHOW YCTaHOBKMU

T Tun aneKkTponuTaHna

0,55 YcTaHOBNEHHasA MOLHOCTb P2 [KBT]

4 Yumcno nontocos

K BapwaHT auratens

2D NcnonHenne ATEX

X NpumeHeHne

MoppobHble TeXHUYECKMe XapaKTEPUCTUKM NpPOAyKTa OnucaHbl B
NoATBEPXKAEHMUM 3aKasa WAM NpeaoCTaBAAOTCA MO 3anpocy B OTAen
06CNYKMBAHUA KAMEHTOB KOMNaHMM «SALMSON».

5.2 TEXHUHECKUE XAPAKTEPUCTUKHN

5.2.1 MATEPUANDbI

* Marepuan :

o Kopnyc: 4yryH (EN-GJL250) nnu Hepskasetowas ctanb (AlSI 316).

0 KpblwKa Kopnyca: 4yryH (EN-GJL250) uaum Heprkasetowan cranb (AlSI
316).

0 Ban: ctanb (X20 Cri13 - AISI 420) unu HepxkaBetowan ctans (AISI 316).

0 Pabouee koneco: 4yryH (EN-GJL250), HeprkaBetowan cTtanb (AISI 316)
nnm 6poHsa (GCuSn10).

o Kopnyc nogwunHumka: 4yryH (EN-GJL250).

O BTynka Bana AgnA KpPOHWTEWHA NOALWMNHUKA pa3mepoB 55 u 65:
ctanb (X20 Crl3 - AlSI 420).

0O BTysKa Basa ANA caibHUKOBOM MaH3KeTbl: cTanb (X20 Crl3 - AISI 420)
UM HeprkaBetowan ctanb (AISI 316).
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® YnnoTHeHue :

O YnnoTHeHMe Kopmyca: Niockas NpoKnagka (apammaHoe BONOKHO CO
CBA3YIOLWMM) UNKN TMBKWIA TEDNOH.

O YnnoTHeHWe Bana: 0fMHapHOe TOpLEeBOe YNNOTHEHWE (CO CMasKoi u

oxnaxgeHnmem B KadecTBe OI'ILI,VIM) UNN  Ca/IbHUKOBaA MaHXeTa.
,ﬂ,OCTyngI PasnnyHble TUNbI I'IOBerHOCTel‘;I maTtepmnana n
YNNOTHUTENbHbIX  KOJel,. l'Io,u,po6Hoe onucaHune npueeneHoO B

noaTeepXAeHUU 3aKasa.

5.2.2 XAPAKTEPUCTUKN U IKCNNYATALMNOHHDIE
OrFPAHUYEHUA
5.2.2.1 TEMNEPATYPA

Hacocbl c ognHapHbIM TOpLEBbIM ynaoTHeHUeM: oT -20 °C o +120 °C.
Hacocbl ¢ canbHMKOBOM MaHkeTol: oT -40 °C go +110 °C.

5.2.2.2 OAB/NTIEHUE

Bce BapuaHTbl: MakcumanbHoe paboyee gasneHune PS = 16 6ap.
Kpome cnepytowmx HacoCOB C YYTYHHbIM KOXYXOM:

0 NOLH 150-500: 14 6ap

0 NOLH ot 200-250 go 300-500: 10 6ap

TmapocTtaTuyeckoe ucnbiTatenbHoe gasneHune: 1,3 x PS

MWUHUMAJIbHbIN
HENPEPbLIBHOW PABOTbI

5.2.2.3 PACXOA AnAa

Jonyctnmblil AvanasoH pacxoaa:

Qopt — MOCTOAHHbIN NOTOK, COOTBETCTBYIOLWMI Touke KMNA.

OBbEM HACOCA

0,3. Qopt< Q< 1,1. Qupe Ot 32-125 po 80-400
Ot 100-315 g0 100-400
Ot 125-315 po 125-400

OT 150-250 go 150-500

0,5. Qopt < Q< 1,1. Qopt Ot 100-160 a0 100-250
Ot 125-200 po 125-250
150-200

Ot 200-500 a0 300-500

0,7. Qopt < Q< 1,2. Qupt Ot 200-250 o 200-400

@ B cnyvae wucnonb3oBaHMA Hacoca BO B3pblBOOI‘IaCH0171 cpege
HEO6XOAMMO n3mepuTb paﬁoqylo TOYKY M NpPOBEPUTb, YTO NOBbIWEHNE

TemnepaTtypbl, COOTBETCTBYIOLLEE KaXAOMy paboyemy COCTOAHMIO,
ABNAETCA OOMNYCTUMbIM B OTHOLIEHWMM BbIBPaHHOM TemnepaTypsbl
MOBEPXHOCTU.

MpuseseHHas Huke GOpMyna BblpaXKaeT COOTBETCTBUE  MENKAY

TemnepaTypolt nosepxHocTM / Temnepatypolt pabodeit cpeabl n KMj
Hacoca:

To=T¢+ AV
A, = [(g.H)/(c..n)] * (1-n)
Fpe:

€ = TennoTeopHasa cnocobHocTb paboyeit cpeapl B Ix/Kr.K
g = cuna TaKecTH B M/

H = Hanop Hacoca B m

T = TemnepaTypa paboueli cpeabl 8 °C

T, = TemnepaTypa nosepxHocTu B °C

n = ruapasnundeckuii KN s paboueit Touke

A, = pa3HOCTb TemnepaTtyp

5.2.2.4 MAKCUMANBHO AONYCTUMAA CKOPOCTb U

KONUYECTBO NYCKOB B YAC

MakcnmanbHaa CKopocTb:

MaKcMManbHaa CKOPOCTb AA HAcoCOB Pa3HOro obbema yKasaHa B

Ta6m4u,e HUXe. MaKcMmanbHO A0NYyCTMMasa CKOPOCTb 3aBUCUT OT
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maTepuana pabouero Koneca, paboueit TemnepaTypbl M AvameTpa
pabouero Koneca.

Pabouvne Koneca us yyryHa

3600 06/muH | 3000 06/muH | 1800 06/muH | 1500 06/MuH
32-125 32-250 40-315 150-500
32-160 50-315 200-315
32-200 40-250 65-315 200-400
40-125 80-315 200-500
40-160 50-250 80-400 250-300
40-200 100-315 250-315
50-125 65-250 100-400 250-400
50-160 125-250 250-500
50-200 80-250 125-315 300-400
65-125 125-400 300-500
65-160 100-250 125-200

65-200 150-250

80-160 125-200 150-315

80-200 150-400

100-160 200-250

100-200

Pabouve Koneca 13 HeprKaBelowen ctanu
CKOPOCTM aHaNOrMYHbI NPUBEAEHHbIM ANs pabounx Koaec U3 YyryHa, 3a
MCKIOYEHMEM CNeAYIOLMX Pa3MepOoB:

3000 06/mun | 1800 06/muH | 1500 06/muH
40-315 100-250

50315 150-250
65-200 125-200

80-160

KonnyectBo nyckos B Yac:

& YTob6bl HE NOBPeAUTb ABUraTe/Ib M HACOC, HYKHO LOMAATbCA ero
MOJIHOM OCTaHOBKM Nepes TeM, KaK 3anycTUTb NOBTOPHO.

Yactota 3anyckosB 3aBMCMT OT Tuna pAsuratena. [lpu
HeobxoaMmocT 0bpaTUTech K MPOM3BOAUTENIO 38 UHbOPMaLMeN.

PekomeHayeTca npou3BoauTb Makcumym 15 nyckoB B 4ac, Kpome
Hacocos ¢ pasmepamun 40-315; 50-250; 50-315; 65-315; 80-315; 80-400;
100-400; 125-250; 125-315; 125-400; 150-315 po 300-500 — ansa Hux
KOJ/INYECTBO MYCKOB B Yac OrpaHUYeHo 8.

5.2.2.5 TN NEPEKAYUBAEMDbIX PABOYUX CPEA

Hacoc ncnonbayetca Ans nepeKkavykm YUCTbIX KUOKOCTEN.
MaKcMManbHasa BA3KOCTb XMUAKOCTK coctasaaeT 300 mm2/c, nnm 40 °E.

&B HEKOTOPbIX CY4aAX HACOC MOMKET MPUMEHATHCA ANA NepeKayku
KUAKOCTEW C TBEPAbIMM BK/KOYEHUSMM, OAHAKO 3TO NpuBegeT K
COKpalleHuIo cpoka cayx6bl Hacoca, MOBbllEHWE YPOBHA LWyma W
notpebasemoi mowLHocT 060pya0BaHMA.



CB0Ob6OAHbIN MPOXOA 3aBUCUT OT pasmepa Hacoca:

PA3MEP HACOCA MAKC pasmep (mm)

40-315 @2

32-125; 32-160B; 40-160; 32-200A/B; 40- 3
200; 32-250; 40-250 50-250; 50-315

125-315 @5

40-125; 50-125; 65-125; 32-160A; 50-160;
65-160; 100-160; 50-200;
65-200; 80-200; 100-200; 65-250; 80-250;

100-250; 125-250; 65-315; @6
80-315; 100-315; 150-315; 100-400; 125-
400; 150-400

80-400 P7
150-500; 300-500 @10
80-160; 125-200; 150-200; 150-250; 200- 612
400; 200-500

200-250; 250-300; 200-315; 250-315; 250- 14
400; 250-500

300-400 P 16
5.2.3 HAMNPAB/NIEHUE BPALLEHUA

@%nycx A pabota Hacoca C HenpaBWIbHBIM HaMpasBieHUeEM
BPALLEHWA MOKET NPUBECTU K CEPbE3HbIM NOBPEXAEHUAM.

MNepes nepBbiM 3aMyCKOM WAM MNOCNE TEXHUYECKOro 0bCayXuBaHuA

3/IEKTPUYECKON CUCTEMbl HEOBXOAMMO  MPOBEPWUTb  MPABMALHOCTb

HanpaeaeHUA BpalleHUA.

HanpaBneHme BpaweHna A0MKHO COOTBETCTBOBATb CTpeske,
HaHeCceHHoW unu BblrpaBMpOBaHHOﬁ Ha Hacoce.

Hanpas/iieHue BpalLeHWs NPOBEPAETCA NPU OTCOEAMHEHHOM ABuraTesie
(cHaTa pacnopHas BTyAKa MyTbl MAM ABUraTeNb HE MPUCOEAUHEH K
Hacocy). Ecnm 370 He nNpeacTaBnAeTcA BO3MOMHbBIM M3-32 KOHCTPYKLWM
Hacoca (Hacoc UMeeT KecTKylo MydTy), TO nocne McnbiTaHusa U nepeg,
OKOHYaTE/IbHbIM 3aMyCKOM Hacoca HeobXxogMmo MPOBEpWUTb, YTO Ban
Hacoca cBo60AHO BpaLLaeTcs.

[Ona npoBepKM HanpaBneHUA BpaLLeHUA HYXXHO 3anyCcTUTb ABuratesb Ha

KOpPOTKOE  Bpems M NpoBepuTb  HanpaBleHWe  BPaLLeHMA
HENocpeacTBEHHO nepes OCTaHOBKOW BpalleHuA. YTobbl M3MEHWUTb
Hanpas/iieHWe BpalleHus, TpebyeTca NOMEHATb MecTamu ase ¢asbl B

pacnpefenvTenbHoi Kopobke ABuratens.

MOXHO TaKKe MOMeHATb MmecTamu gse ¢asbl B WKady

yNpaBneHns B WuWTe MNycka anekTpogsuratens. lpu Bbibope 3Toro
BapuMaHTa HeoBXOAMMO COOTBETCTBEHHO W3MEHUTb WAEHTUOUKALMIO
Kabenel B 9/1eKTPUYECKUX CXEMAX.

5.24 YPOBEHb WHLYMA

YpoBeHb LWyma BCel HAaCOCHOM YCTaHOBKM 3aBWUCWT OT TUMA U CKOPOCTU
OBUraTens, KayectBa M cTeneHW M3Hoca rmbkoi mydToin (ecnu ectb),
cpeapl,
TpybonNpoBOAOB U T.A. YKasaHHble HUXKE 3HAYeHUA ABNAIOTCA TO/NbKO

CKOpOCTM  nepekaykn  paboueit CXeMbl  NPOKNAAKU

OPVMEHTUPOBOYHBLIMU WM NPUBEAEHbI ANS CPEAHEro yYpPOBHA LUyma

aneKTpop,eraTeneﬁ C BEHTUIATOPHbIM OXNaxKaeHnem.

Mpn  HeobxoAMMOCTM  cepTUdMKALMM  YPOBHA  LIyma

NOCTaB/IEHHOro0 HaCcoCHOro 060pyp,OBava npoBOAATCA ero UCnblTaHUA.
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Ecnn ypoBeHb wyma npesblwaetr 85 ABA, nepcoHan, 3aHATbIN

B6/M3NM  MecTa pacnoNOXEeHUA Hacoca, [AO/MKEeH MOoNb30BaTbCA

cpeacTBaMM 3aLLMTbl OPraHOB CAyXa.

CKopoCTb 2900 06/muH 1450 06/MuH

Asurartens

=

MouwHocTtb | HacocHas Hacoc co | HacocHas Hacoc co

ABuratena | yctaHoBKa | cBoboAHbIM | ycTaHOBKa | cBO6OAHbIM

[kBT] & KOHLOM KOHLOM Bana
Bana

<0,55 65 60 65 60

0,75 65 60 65 60

1,1 65 60 65 60

1,5 70 65 70 65

2,2 75 70 70 65

3 75 70 70 65

4 85 80 70 65

5,5 85 80 70 65

7,5 85 80 70 65

11 85 80 75 70

15 85 80 75 70

18,5 85 80 75 70

22 85 80 75 70

30 85 80 80 75

37 90 80 80 75

45 90 80 80 75

55 95 85 80 75

75 95 85 85 80

90 95 85 85 80

110 95 85 85 80

150 95 85 85 80

OpWEHTUPOBOYHBI  YpOBEHb liyma npuBedeH B ABA (ypoBeHb

3BYKOBOro AaBneHnA Ha PpacCTOAHUN 1 M)

5.2.5 COEAMWHEHNA

0 Ocb BcacbiBalowero ¢naHua [LOMKHA ObiTb B FOPU3OHTaNbHOM
MONIOXKEHWUM, a MOBEPXHOCTb — B BEPTUKAIbHOM.

O Ocb HarHetaTe/sIbHOroO d)naHu,a AO0NXKHa 6biTb B BEPTUKA/ZIbHOM
NON0XEeHNU, a NOBEPXHOCTb — B TOPU3OHTA/IbHOM.

5.2.6 AONYCTUMBIE YCUZTUA U MOMEHTDI

& Hacoc He po/mkeH noaBepraTbCA HWKAKOM Harpyske, Kpome
CBAI3aHHOM C O4HOBPEMEHHbIM 3aKpenneHnem Tpyb u dnaHues Hacoca.
Co cTopoHbI TPyboNpoBOAa Ha KOPNyC Hacoca He AO/KHO nepesaBaTbca
HWKaKoe ycuane. B uckaounTenbHbIX caydasx dnaHubl moryT 6biTb
npeABapuTesIbHO HarpyeHbl A1A KOMMEeHcauuMm paclimpeHue Tpyb. B
NtoboM cnyyae cymmapHoe ycuave He OO0/IKHO NPeBblllaTh YKasaHHbIX
HUMKE 3HAYEHUNA.

3HaueHnn onpeaenstoTca Ha ocHose cTaHaapta ISO/DIN 5199 -
Knacc 1l (1997) - NMpunoxeHue B, rpynna Ne2 ans paboueit Temnepatypbl
makc 110 °C. Kopnyc Hacoca BbINoaHeH 13 vyryHa FGL.

K ocHOBHbIM 6bian
K03ddULMEHTDI:

[nAa Hacoca, YCTaHOB/IEHHOIO Ha YYrYHHOM OCHOBaHWM:

Yennune: 0,4 X Foppra

MomeHTbl: 0,4 X Fouura

[nAa Hacoca, YCTaHOB/IEHHOTO Ha 3aMOHOIMYEHHOM YYIYHHOW pame:
Yennume: Fx [1,5- (12,5 / dnaHeu, DN)]

MomeHTbl: M X (1 + dnaHew, DN/250)

3HayYyeHnam npUMeHeHbl cneagywouue
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Koadbduument ana matepmana —uyryH FGS / FGL:

C=1,296 ansa ycunuii 1 MOMEHTOB
TemnepaTypHaa nonpaska Ans Temnepatypbl > 110 °C:

C = Etm/Eaop
Onsa Exp: MOAynb ynpyroct matepuana npu temnepatype 20 °C v E,
npu pacyeTHOW Temnepartype.
YCcTaHOBKA Ha YYryHHOW Hecylle pame:
HarHeTaHue, ocb z

F,(H)  |F.(H) Fo(H)  [2F(H) | M, (H.m) [M, (H.m) [ M, (H.m) [ M (H.m)
g
I
gz
80
32 340 420 360 650 300 340 440 630
40 400 500 440 780 360 420 520 760
50 540 660 600 1040 400 460 560 830
65 630 840 740 1310 440 480 600 890
80 820 1000 900 1580 460 520 640 940
100 1080 1340 1200 2100 500 580 700 1040
125 1280 1580 1420 2480 600 760 840 1280
150 1620 2000 1800 3140 700 820 1000 1470
200 2160 2680 2400 4200 920 1060 1300 1910
250 2700 3340 2980 5230 1260 1460 1780 2620
300 3220 4000 3580 6260 1720 1980 2420 3570
BcacbiBaHuWe, OCb X:
z F,(H)  |F.(H) F(H)  [ZF(H) | M, (H.m) [M, (H.m) [ M, (H.m) [ M (H.m)
=
v
I
2
I
50 600 540 660 1040 400 460 560 830
65 740 680 840 1310 440 480 600 890
80 900 820 1000 1580 460 520 640 940
100 1200 1080 1340 2100 500 580 700 1040
125 1420 1280 1580 2480 600 760 840 1280
150 1800 1620 2000 3140 700 820 1000 1470
200 2400 2160 2680 4200 920 1060 1300 1910
250 2980 2700 3340 5230 1260 1460 1780 2620
300 3580 3220 4000 6260 1720 1980 2420 3570
350 4180 3760 4660 7300 2200 2540 3100 4570
YcTaHOBKa Ha 3aMOHOIMHEHHOM YYryHHOM pame
HarHeTaHue, ocb z
. Fy (H) F, (H) Fe (H) SF(H)  [My (Ham) M, (Hm) [ M, (Ham) [2M (H.m)
2
3
= Z
20
32 330 470 400 720 340 380 500 710
40 480 590 520 920 420 490 600 880
50 630 830 750 1300 480 550 670 990
65 890 1100 970 1710 550 600 760 1120
80 1100 1340 1210 2120 610 690 840 1250
100 1490 1840 1650 2880 700 810 980 1450
125 1790 2210 1990 3470 900 1140 1260 1920
150 2300 2830 2550 4450 1120 1310 1600 2350
200 3110 3850 3450 6030 1660 1910 2340 3440
250 3920 4840 4320 7580 2520 2920 3560 5250
300 4700 5830 5220 9130 3780 4360 5320 7850
BcacblBaHuWe, OCb X:
= Fy (H) F, (H) Fe (H) SE(H) [ My (Hom) [ M, (Hm) [ M, (Hm) [EM (H.m)
S 2
e 0
50 750 680 830 1300 480 550 670 990
65 970 890 1100 1710 550 600 760 1120
80 1210 1100 1340 2120 610 690 840 1250
100 1650 1490 1840 2880 700 810 980 1450
125 1990 1790 2210 3470 900 1140 1260 1920
150  [2s50 2300 2830 4450 1120 1310 1600 2350
200 |3450 3110 3850 6030 1660 1910 2340 3440
250  |4320 3920 4840 7580 2520 2920 3560 5250
300 |5220 4700 5830 9130 3780 4360 5320 7850
350  |6120 5510 6820 10690  [5280 6100 7440 10970
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5.2.7 OBBEM NMOCTABKU

Hacoc MoeT nocTaBnATbCcA B BUAE NOJHOKOMM/IEKTHOM HAcOCHOWM
YCTaHOBKM, BK/IIOYAIOLWEN 3/1EKTPOABUTaTENb, 3NMACTUYHYIO  MydTY,
3aLUMTHBIN KOXKYX MydTbl U MIUTY OCHOBAaHUA. Hacoc MOXKET BbITb Takke
noctasieH 6e€3 Kakoro-nnbo M3 3TUX KOMMOHEHTOB. B aTom cnyyae
cBMAETeNbCTBO UHTerpaumm CE npefocTaBnsercs BNOCAeACTBUM.

[laHHOe PYKOBOACTBO MO 3KCMAyaTauuMu U OBCAYKMBaAHWUIO ABAAETCA
4acTblo 06bema NOCTaBKM HACOCa U AOMKHO HAaXOAUTLCA BMECTE C HUM.
Mpu ero oTcyTCTBMM 0BPaTUTECH B OTAEN MO OBCAYKMBAHUIO KANEHTOB
KomnaHum «Salmson».

@ Hacocbl ATEX, npegHasHaveHHble 418 paboTbl BO B3pbIBOONACHOM
cpefie, MOTyT MOCTaBAATLCA CO CMeumanbHbiMU NpucnocobneHnamu. B
3TOM cnyyae o06bem MOCTaBKM MOMKHO Yy3HaTb B  TeXHWUYecKol
cneundurKaLmMm Hacoca UAKn B NOATBEPKAEHUM 3aKasa.

6 OINMWCAHUE N NPUHLUMN PABOTDI

6.1 NHOOPMALMA O NPOAYKTE

NOLH npeactaBnsetr coboi ofHOCTyneH4aTblt Hacoc PN16 co
CNUPanbHbIM  KOXKYXOM, MpeAHA3HauYeHHbId AAA8  TOPU3OHTaNbHOM
YCTaHOBKM. Tnapasnnyeckme XapaKTepUCTUKM " pasmepsbl
cooTBeTcTBytOT TpeboBaHmam EN733.

CbeMHan KOHCTPYKLMA NOAWNNHUKOBOTO y3/1a NO3BOAAET NPOU3BOAUTL
AEeMOHTaX pabouyero Koneca B TO BPeMs, KaK HamopHas W BbiMyCKHas
JIMHUM NPUKpPeneHbl K obcagHbim dnaHuam.

Ecnv ycTaHoB/IeHa pacnopHas BTY/IKa MydTbl, TO BO BPEMSA TEXHUYECKOro
06CNyKMBaHMA ABUTaTENIb HE HYXXHO Nepeasuratb Hasag.

3TOT Hacoc npefHasHayeH ANA  Mepekayknm  YUCTbIX  WAn €
He3HAUMTE/IbHBIM COAEPKaHMEM MpPUMecer KuakocTei 6e3 Teepablx
BK/IIOYEHUN.

MOCTOPOHHME BeLLecTBa MOTYT B HEKOTOPbIX C/Y4asnx MpPOXOAWTb yepes
Hacoc, HO MX pasmep AOMKeH BbiTb orpaHMyYeH 3 MM (B 3aBMCUMOCTM OT
pa3smepa Hacoca), O4HAKO 3TO BEAET K COKPALLEHWIO CPOKa Cy6bl
Hacoca.

6.2 XAPAKTEPUCTUKU PABOTDI

NOLH npeacTasnser coboit LEeHTPObBEeKHbI HAacoC C OCEBbIM BXOA40M U
paguanbHbIM BbIXOLOM.

B 3aBMcMMOCTM OT Tpebyemoro AaB/ieHUA HarHeTaHUA CKOPOCTb Hacoca
coctasnset 1450 nnamn 2900 060pOTOB B MUHYTY.

Pabouee Koneco BpaliaeTca BHYTPM Kopnyca Hacoca (HanpasneHve
BpaLLEHMA MO YacoBOM CTPEe/IKe CO CTOPOHbI MpuBoAa). BpawatenbHoe
ABMKeHWe nepegaetca paboueit cpege, KoTopas nepemeltaerca K
NIONacTAM, a 3aTeM 3aKauuBaeTcs B HarHeTaTeslbHbl daHel, uyepes
KOTOpbII OHa BbIXOAWT M3 Hacoca. B MpoTouHoI yacTn Kopnyca Hacoca
KMHeTUYecKkas sHeprua pabouelt cpefbl npeobpasyetca B 3Hepruio
JaBneHus.

Hacocel NOLH He sBnatoTcA camoBcacbiBaowmmun. [lepes 3anyckom
Hacoca /IMHUA BCacbiBaHMA U KOPMYC Hacoca AO/KHbl BbiTb NOAHOCTbIO
3aN0/IHEHbI YXUAKOCTbIO.



I'IpM HeOGXO,D,VIMOCTVI nnun Korga Tpe6yeTca MaKCumanbHanA

abdeKTUBHOCTD cywecrsyet cnocobos

perynmpoBkn MOLWHOCTH /,D,aBJ'IeHMﬂ.

nepekKayku, HECKOJIbKO

N3meHeHne rMAapaBaNYeCKNX XapaKTepPUCTUK CUCTEMDI:

Ha HarHeTaTenbHOW CTOpOHE Hacoca A06aBAAeTCA  PeryavpyoLLmii
KnanaH. Takum 06pasom MOMKHO OTKOPPEKTUPOBaTb FMAPABAUYECKYIO
noTtepto 1 pabouyto TOUKY Hacoca.

M3meHeHne xapaKTepmUCTUK Hacoca:

PerynnpoBaTb CKOPOCTb HAcoca MOXHO C MOMOLLbIO YacTOTHOrO
npeobpasosatens. MApaBAMYecKas KpWBas Hacoca M3meHseTca ANA
OOCTUXKeHWA Tpebyemoli paboyelt TOYKM, O4HAKO AvameTp pabouyero
KoJieca 0CTaeTcs HeM3MeHHbIM.

7 MOHTAX n
NOAKNIOYEHUE

SNNEKTPUYECKOE

7.1 PASMELWWEHUE

@ O6opyaoBaHue, KOTOpOE MIAaHWPYeTCA  WUCMOoAb30BaTb  BO
B3PbIBOOMNACHOI cpese, LOMKHO MMETb COOTBETCTBYIOLLMIA CepTUdUKAT U
MO/IHOCTbIO COOTBETCTBOBATL AEMCTBYIOLLMM HOPMAM.

Bblbop pacrnonioxeHusa Hacoca [o/mKeH obecrneumBaTb AOCTaTOYHOE
oXNaxAeHWe ABUraTeNs u coboeHne CneayoLwmx orpaHuYeHnii:

ML

MecTo pasmelleHns [O0MKHO 6biTb BblGpaHO TakMm 0b6pasom, 4TOObI
obecneunTb cBO60AHOE NPOCTPAHCTBO A4/17 06CNYKMBAHUA U OCMOTPA.

HeobxoaMmo npesycMOTpeTb [AOCTaTOMHO MecTa A/ Mnogbema W
Ha/Mumne NOAbEMHbBIX MPUCIOCOBAEHNIA.
7.1.1 OYHAAMEHT

HacocHyto YCTaHOBKY MOMHO YCTaHaBAMBATb Ha pPas3/MYHbIX TUNax

dyHoameHTa (6eToHHaa naowaaka, 6eToHHas KopobKa, CTanbHOM
Kapkac M T1.4.). Bbibop Tpebyemoro Tuna d¢yHAameHTa non Hacoc
AsnsetTca 06A3aHHOCTbIO KOHEYHOro nonb3osatens. Co3gaBaemble

obopyoBaHMEM WYM 1 BUBPaLLMA 3aBUCAT OT KayecTBa GpyHAameHTa.

Cnep,y}om,we npasuna ABNAKOTCA 05I.LI,VIMM YKa3aHuAMHU, KOTOpble

Heobxoammo cobntogaTth:

- OnopHasa pama Uau NpUcoeanHUTENbHAA NAUTa HAacoca A0/KHa 6biTb
NPUKpenieHa K KecTkomy ¢yHaameHTy 6e3 pucka gedopmaumu Bo
Bpemsa paboTbl Hacoca.
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- Heobxogumo obecneuntb [AOCTAaTOYHYO MNPOYHOCTb BETOHHOro
byHaameHTa (MMHUManbHoe Kayecteo — X0 no DIN 1045). Kak npaswno,
macca dyHAAMeHTa [O/MKHA NpubausuTenbHo B 3 pasa npesblllaTb
MacCy HaCOCHOW YCTaHOBKW. 3Has pa3mepbl HACOCHOW YCTAaHOBKM W
NNOTHOCTb  BGETOHa, MOXKHO  paccyuTaTbh

pasmepbl  Tpebyemoro

dyHOAameHTHOro 6/10Ka.

- NoBepXHOCTb MO HAaCOCHOM YCTAaHOBKOM A0MHA ObiTb POBHOM M He
COo34aBaTb HMKaKoW Aedopmaumu OMOPHOM MAUTBI MOC/AE 3aTAMKM
bYHAIMEHTHBIX 60n1T0B. Ecnm KayecTBo NnoBepxXHOCTU
Hey[0B/IETBOPUTENbHOE, MEXKAY 3eMell U OMOPHOW MAWUTOW HYMKHO
MONOXMTb NPOKNAAKKU. [ledbopmaLuus NoBEPXHOCTU OMOPHOMN MAUTHI He
[o/MmKHa npesblwath 0,4 MM/M NOC/Ne ee OKOHYATEeNbHOrO 3aKpenieHus

Ha dyHOaMeHTe.

@ BblpaBHMBaHWE cOeaUHUTENBHON MydTbl NpoBepsAeTca nepes,
OoTNpaBKoOW (Hacocbl WM ABWraTenb NOCTaBAAOTCA Ha obuieit onopHoi
naute). Ecam

nocne MOHTaXHbIX paboT BbipaBHUBaHUE MydTbI

HapylWKMAOCb, 3TO 03Ha4aeT, YTO OMopHas MAWTa nogsepriach

AedbopMaumn 1 HyKAAeTcA B BbIPaBHMBAHUM C MOMOLLbIO MPOKNAAO0K.

[axe ecnn pabotbl no ycTpoicTey dyHAameHTa 6biAn TWATENbHO
BbIMO/IHEHbI, HEO6XOAUMO MPOBEPUTL LLEHTPOBKY MydTbl mocsie Toro,
KaK OMOPHas NMTa OKOHYATENbHO 3aKpenieHa Ha GyHAaMeHTe.

7.1.2 3AKPENJZIEHUE

[lnAa 3aKkpenneHusa OMOPHON NAUTbI Ha cyuiecTylowem odyHAameHTe
npeAnoYTUTENbHO UCMONB30BaTb XMMUYECKoe GUKCHPYIOLLEE CPeaCTBO.

MOHO MCNoNb30BaTb aHKepHble 6OANTbI, ecnn npeaycmaTpuBaeTcs
ycTpoicTeo dpyHAaMeHTHoro 610Ka.

1 - AHKepHbI 6onT

2 - OnopHaa nnaTa

3 - beToHHan KopobKka pyHAameHTa

[lnA NoBbILEHMA KeCTKOCTU B 6ETOHHbI 610K BCTaBAAIOTCA rOTOBblE
OMopHbIe pambl U3 pudaeHoi cTanu.

Hanbonee 3¢ddeKkTMBHbIM npumeHeHve 6e3ycago4yHOro

CTPOUTENbHOIO pacTeopa. 3anvBKa beToHOM obecneunBaeT npasuabHOE

ABNAeTcA

NO3NUMOHUPOBaHNe OI'IOpHOﬁ pPaMbl U CHUXKaeT nepegadvy BM6paLI,MM BO

Bpema  pabotbl. [MoaroToBka  noBepxHOCTM  dyHAAmMeHTa

BblpaBHUBaHUE OHOPHOVI pambl AO/TIKHbI BbIMNONHATLCA no

COBpeMEHHbIM METO4aM U nNepes TeM, KaK 3a/IMBaeTCA ONOPHaA NauTa.

@‘DVHA&MEHTHHE 60NTbl NONHOCTLIO 3aTArMBAKOTCA TO/ILKO MOC/ae
TOro, Kak 3aTsepaeer 6eToH.
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YctaHoBKa 6e3 pyHAameHTa:

8
7
6
1
NS
u\s
1 - MpomexKyTo4YHaA NnaHeNb
2 - laiika
3 - BbIpaBHMBAIOLWLMI SINEMEHT
4 - ba3zoBoe OCHOBaHuWe
5 - Waiba
6 - KpenexHasn raiika
7 - Waiba
8 - KpeneHblii BUHT ONMOPHOW NAUTbI

7.1.3 PASMELLEHUE

OnopHas NauTa Hacoca (4yryHHas onopHasa NAuTa UAK rotosas CTasibHan
pama) [O/MKHbl ObITb YCTAHOBNAEHbI CTPOrO TOPU3OHTANbHO, YTOGbLI
obecneunTtb A0AMMIN CPOK CAYXKObI NOAWMMNHUKOB M AOCTAaTOMHbIN NOTOK
paboueit cpeapl.

7.14 BbIPABHUBAHUE MY®Tbl

HacocHble ycTaHOBKM, KOTOpble COBMpPaloTCA € MCNO/Ab30BaHMEM
anacTuyHoi MydTbl, HeobXOAMMO BbIPOBHATL MOC/AE OKOH4YaTeNbHOM
YCTaHOBKM OMOPHOMN pambl Ha ¢yHAameHTe. [N 3TOro NpUMMeHAoTCA
TOHKME NpoKnagku (tonwmHa 0,2-1 mm), 4To6bl U3MEHUTL LLEHTPOBKY
myoThl. B nepByto oyepenb perynvpyertca BbicoTa gguratens. MHorpa

6biBaeT HeOGXO,ﬂ,MMO ,D,O6aBVITb NPOKNAAKU TaKXKe NoJ Onopy Hacoca.

@Ecnw HacoCHas YCTaHOBKa pa3MellaeTcs B OMacHOM 30He, TO
BblpaBHMBaHMe MydTbl CnedyeT BbINOAHUTL C 0COBON TLLATENbHOCTbIO.
MpaBunbHOe BblpaBHMWBaHME MO3BOAMT M3bexaTb HEHOPMaNbHOro
NOBblIWEeHNA TeMNepaTypbl HAaCcoCa U WapuKonoAwWUNHNKOB gBUraTtena.

A Tennosoe paclumpeHmne: Kak Npasuo, HacoC U ABUraTeNb AOKHbI
6bITb BbIPOBHEHbI MPU TEMMEpPaType OKPYMKaloLWen cpeapl C y4eTom
TEN/JI0BOrO paclumpeHus npu pabodeit Temnepatype. [sis Hacocos,
npeAHasHayYeHHbIX A8 Nepekadku cpea,
HeObXO0AMMO CHOBA MPOBEPUTb BbIPABHMBAHME MPU  AOCTUMMKEHWUM

BbICOKOTEMNEPATYPHbIX

paboyeir TemnepaTypbl (Hacoc w Tpybonposoapl).

NPOBEPAETCA CPa3sy sKe NOC/E BbIK/IHOUEHUSA YCTaHOBKM.

BbipaBHUBaHWe

A Mepep, onepauyeit BbIpaBHMBAHWA HACOC U NPUBOA [OMKHbI BbITb
3/1IEKTPUYECKUN U30/IMPOBAHbI.

A Mepepn oTNPaBKOM Hacoc U aguraTenb 6bian BbIPOBHEHDI. Ecan ans
PeryavpoBKK LEHTPOBKM MydTbl Ha MecTe HEOHXOAMMO WMCMO/Ib30BaTb
O4YeHb TO/CTble MPOKNAAKM, 3TO O3HayaeT, YTO OmnopHas nauTa
UCKpWBAeHa. B aTom ciyyae TpebyeTcA BbIPOBHATb MOBEPXHOCTb MNOA4

Hel.

MpoBepka LeHTPoBKM MydTbi:
MpoBepuTb paccTosHMe MeXAy ABYMA nonymydbramu.
MpoBepuTb pasnanbHOe U OCEBOE OTKIOHEHMUA.

MOXHO MCMO/b30BaTb HECKONbKO TUNOB TMBKUX MydT. 3HaueHus
pPeryivpoBKM U npefenbl CMELEHUA NPUBEAEHbI B WMHCTPYKUMM NO
MCNoNb30BaHMI0 MydTbI.
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CyLLecTByeT HECKO/IbKO METOA0B LIEHTPOBKU MydTbl, 1 BbIGOP TOTO UM
MHOrO BapuaHTa 3aBWUCUT OT TUMa NPUCNOCOBAeHMIi, KOTOpble MMELOTCA B
Hannuuu. [lBa TakMX MEeTOAa KpaTKo oOnucaHbl Huke. OHM MoryT
NPUMEHATLCA,  €CAU  AOCTYMHbI

OCHOBHble meTponoruvyeckue

I'IpMCI'IOCO6ﬂeHMHZ

Mcnonb3oBaHme IMHENKN M HYTPpOMeEpa:

Wcnonb3oBaHme CTPeNOYHOro MHANKATOPA:

MapannenbHoOCTb

L

& Mpwu npoBepKe NapannenbHOCTH obLee NoOKa3aHWe MHCTPYMEHTA B
[1Ba pa3a NpeBsblIaeT BeNNUYMHY GaKTUHECKOro CMeLLeHusA Bana.

CHayana BbINMONHAETCA BblpaBHMBAHWE B BEPTUKAJIbHOMN MJIOCKOCTH, a
3aTeM B TOPU3OHTa/IbHOM CO cmelleHMem gasuratens. OT KayecTsa
BblpaBHWBaHMA ByAyT 3aBUCETb CPOK CAYXKObI LWAPUKONOAWMUNHMKA U
rMBbKoi MydTbl, @ TaK¥Ke YPOBEHb LIYMa HAaCOCHOM YCTaHOBKM.

BblpaBHMBaHWe MydTbl He TpebyeTca Npu UCMONb30BAHUN MEPEXOAHOIO
¢doHapa MIK. B aTom cnyyae BblpaBHWBaHWE ABUraTeNs v Bana Hacoca
obecneynBaeTcs KOHCTPYKLUMEN.

7.2 MOHTAX TPYBOMNPOBOAOB

MpucoegnHuTeNbHbIE GNaHLbl Hacoca 3aKpbiTbl 418 NPeAOoTBPaLLEHUA
nonagaHua BHYTPb 3arpA3HEHWMn BO BPEMA TPAHCMOPTUMPOBKM WU
XpaHeHWA. 3almTHbIE KPbIWKM CHMMAIOTCA HEnoCpeaCTBEHHO nepeg,
YCTaHOBKOW Hacoca B Tpybonposoge. Mpexae Yem CHUMATb KPbIWKK C
dnaHueB Hacoca, cneayeT BbITEPETb C HUX MblAb. Kpome TOro, HoBble
Tpybbl nepeg MX NpUCOeAMHEHMEM K HAcoCy cnedyer TUATe/NbHO
OUYUCTUTD USHYTPMU.

0O CHATb 3aLMTHbBIE KPbILLKK

O YCTaHOBUTL GaHLEeBbIE MPOKNALKM

0 MpuKpenuTb BcacbliBatoLwmin Tpy6onposos

O MpUKpPeNnUTb HarHeTaTeNbHbIV TPYH6ONpPoBOA,

@ Koyx Hacoca He [0/KeH NOABEepraTtbCA HWKAKOM Harpyske co
CTOpOHbI Tpybonposoaa. B cnyyae upeamepHOM Harpysku Boszencrave
3TUX YCUMAMA M MOMEHTOB MPUBEAET K HapyLIEHWIO BblpaBHUBAHUA,
neperpesy MOAWMNHUKOB, M3HOCY MYdTbl, BUBPaLUM U BO3MOXKHOMY
OTKa3y WM pa3pbiBY KOMKyXa Hacoca.



@I‘Iocne 3aMeHbl HacoCa Man BO BpemAa npucoeamHeHUA pr6 K

d)ﬂaHLJ,aM HacCcoCa 3anpeuwaeTca MUCNONAb30BaTb (I)naHLJ,bI Hacoca B

KayecTse onopbl 4214 BbITATMBAHUA UMW NPOTA/IKUBAHUA prﬁ.

OceBoe CMeLLeHNe KOMMEHCaUWoHHOW MydTbl (ecan ycTaHoBaeHa)
[OMKHO 6bITb OrpaHMyYeHo. [ns 3TOro MCMo/b3yTCA COeAMHUTENIbHbIE
TAMM B COOTBETCTBMM C PEKOMEHAALMAMM NMPOU3BOAUTENS.

Bo3moHbl ABa BapMaHTa WUCNOJIHEHUA: NNUHUA BCaCbiBaHUA Bbilwe
BCacCblBatouLero nanyGKa U HMXKe BCacblBawouwero nany6Ka Hacoca.

s
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PaboTa Npu IMHUK BCacblBaHUA HAZ BCACbIBAOWMM NaTPybKOM Hacoca:

HomwuHanbHbIi gnameTp TpybonpoBoAa 4acTo MpeBblWaeT AuMameTp
BcacbiBatowero ¢naHua Hacoca. HepaBHbli HOMMUHANbHBIA AMameTp
OO/MKeH ObiTb KOMMEHCMPOBaH 3KCLEHTPUYHOM NepexoAHOM YacTbio.
PekomeHayeTcA yCTaHOBUTL Npsmyto Tpyby nepes BXOAOM Hacoca
(pasmep L ponkeH B 2-3 pasa npesblWaTb HOMMHANbHbLIA pasmep
TPy6b1). JIMHMIO BCACbIBAHUIO CNeAyeT YKNAAbIBaTb C YKAOHOM B CTOPOHY
Hacoca.

Pabota npu nHUK BcacblBaHWA Mo BCacbiBatoLWMM NaTpybKOm Hacoca:

Bxos AMHMM  BcacbiBaHWA  JO/MKEH OblTb  PACMoOIOKEeH  HUXKe
MWHMMA/IbHOTO YPOBHSA KUAKOCTU, @ TaKXKe LONKHbI ObITb YCTAaHOBNEHbI
ceTyaTtbii GUABTP € HWKHUM HEBO3BPATHbIM KnamaHom. PunbTp
HeobXOAMMO YCTaHOBWUTb [JOCTaTOYHO BbICOKO Hag, AHOM yrnybneHus,
4yTO6bl M36EeXKaTh CAUWKOM 60/IbLLIOIK NOTEPU HANOPA Ha BCACbIBAHUU U
3axBaTa 4actuy. TpebyeTcA NpPUHATL Mepbl MO NPefoTBPALLEHUIo
3axBaTa BO3JyXa BAO/b BCAcbiBalOLWel MHUK, YTOObI HE co3aaBanvch

BO3AYLUHbIE KapMaHbI.

JIMHUA BcacblBaHUA A0/KHA BbiTb NPONOXKEHA C MOABEMOM B CTOPOHY
Hacoca. [lMepepn Hacocom HeobX0AMMO YCTaHOBUTb [OMOJAHUTENbHYIO
npamyto Tpyby (c gnavHoin, B 8-10 pas npesbiluatoweii €e HOMUHaAbHbIN
Avametp). HoMuHabHbIA AnameTp TpybonpoBoAa AO/KEH 6biTb, Kak
MUHUMYM, paBeH [AMameTpy Ha BXofe B Hacoc. [uameTp Tpy6bl
paccUnTbIBAETCA TaK, YTobbl OrPaHUYMTb CKOPOCTb NOTOKa A0 2 M/C.

Pa3mep ceTtuatoro ¢ouabTpa / HUKHErO KianaHa BbibUpaeTcs Tak, uTobbl
obecneunts MWHUMANbHbIE NOTEpU [JaBNAeHWA Ha OuabTpe M Ha
MO/IHOCTbIO  OTKPbITOM  HWMXHEM  HeBO3BPaTHOM  KjanaHe npwu

HOMWHA/IbHOM pacxoje Hacoca.

@ Heobxogumo nposeputb, u4TO Tpebyembit 3ddeKTUBHDBIN
NONOXKUTENbHbIA Hamop Ha BcacbiBaHUM NPSH (NPSHg) Hwxke Toro,
KOTOpPbIN AOCTyneH ans scei cuctembl (NPSH,).

HarHeTaTtenbHbI Tpybonposoa;
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HOMMHaNbHbIN AMAMETP HarHeTaTeNbHOro TPY6onpoBoaa Ao/KeH BbITb
BbIGpaH TakMM 06pasom, 4Tobbl 0becneynTb MaKCUMasbHYIO CKOPOCTb
noTtoka 3 m/c.

dunbTp / cetyatbiit GUAbTP:

Mpu HeobxoaMMOCTU Mepes BXOLOM Hacoca MONET bbiTb yCTaHOBAEH
dunbTp. Ana obecneyeHns HagnexKallein paboTbl HACOCa IKBUBANEHTHAnA
naowanb 06bMeHHOW NOBEPXHOCTU ceTyaToro ¢puabTpa AOMKHa 6bITb B 3
pasa 6onblue NioWwaam ceyeHms Tpy6bl.

@ Heobxogumo  perynsapHo nNpoBepATb CTeneHb  3acopeHus
¢dunbTpa/cetyatoro punbTpa.

KnanaHbi:

OnA  BO3MOXHOCTM  NPOBEAEHUs  TEXHWYECKOro  0bCnyXKuBaHua
peKOMEeHAYeTCA YCTaHOBWUTb 3aNOpPHble KnanaHbl Ha BCacblBatowWen u
HarHeTaTe/IbHOM CTOPOHax. ITW KAanaHbl AO/KHbI MMETb BGOAbLUYIO

naowaab Nnpoxoga U BOSMOXKHOCTb ¢VIKCBLI,MI4 NON0OXKeHuA.

3anopHbIit KNanaH Ha CTOPOHE BCACbIBAHWA HE JOMKEH NPUCOEANHATLCA
K BcacblBatouiemy bnaHLy Hacoca.

HeBOSBQaTHbIVI KnanaH:

Ha HarHeTtaTenbHOM CTOpOHe MOXeT 6biTb YCTaHOBNEH HEeBO3BPATHbIM
KNanaH gns 3awWwmTbl Hacoca OT TakuX 3ddeKToB 06paTHOro NOTOKa, Kak
rMapoyaapbl unm o6paTHbI MOTOK NPY OCTAaHOBKE Hacoca.

[ononHutenbHble TPy6ONpoBoabI:

Mpy  NpUCOEAMHEHMM K  HAcoCy  CUCTEMbI  AOMOJHUTENbHbIX
Tpy6ONpoBOAOB [AO/MKHO 6bITb YCTAHOBJEHO OAMHAapHOE TopLeBoe
ynnotHeHne.  Ecam  ynnoTHeHue 6bITb

AO/TKHO OCHalleHo

AONONHUTENbHbIMU  3N1eMeHTaMK, cneayetr nMpoBepuTb OTCYTCTBUE

yTeyeK U NpaBuU/IbHOCTb HanpaBaeHNA NOTOKa.

YnnotHeHue Bana:

CanbHUKOBaA MaHXeTa:

Ecnn Hacoc ycraHoB/ieH gns paboTbl Ha JIMHWMM BCACbIBAHWA HUXKe

BCcacbiBalowero natpybka Hacoca W HarHetateslbHOe AaBjieHue
HeBennKo (meHblue 10 mBc), Heobxoaumo byaeT A06aBUTb YCTPOMCTBO
AN OXNnaxaeHusa, utobbl  M3bexaTb  3axsaTa

BO34yXa uepes

YNOTHUTE/IbHblIE KO/1bLa.

OAMHapHOE TopueBoe yn/10THEHUE C BHELWWHUM OXNnaXKgeHuem

BHewHss cuctema TpyboONpoBOAOB WM pe3epByap Ha BO3BbIEHWUU
[OMKHBI NPUCOEAUHATLCA C OCOBEHHOM TWATeNbHOCTbIO. [laBneHve B
cUCTEME OX/TaXkAeHMA He A0/KHO npesbiwats 0,35 6ap.

Mocne ycTaHOBKM TpybONpPOBOAA HYXKHO MOBEPHYTbL Basl HACOCA PYKOM U
npoBepuTb, 4YTO OH cBOB6OAHO BpawaeTca. Ecau Ban Bpawaetca c
TPYAOM, Cneayet nNpoBepuTb, He OKasbiBaeT Nn Tpy6onpoBog, Harpysky
Ha Kopnyc Hacoca. B TakoM c/nydae HyKHO MOBTOPHO BbIMOMHUTL
MOHTa Tpybonposoaos..


















9.2.1.1 NEPUOAUYHOCTb 3BAMEHbBI MACNA

@ KpoHLWTENH NoAlMMHMKA nocTaBAseTca 6e3 HayanbHOW CMasKu.
Mepep, 3anyckom Hacoca ero Heob6XoAMMO 3anOJIHUTb MAacloM Yepes
naTpybok «A» (c MpobKoW WM [ATYMKOM YPOBHA) A0 YKA3aHHOroO
YPOBHA.

A =Npobka natpybka nogaum macna
B = CnvBHasA npobka

C = MacneHKa NoCcTOAHHON CMasku

Mac/ieHKa NoCTOSHHOW CMa3Ku LOCTynHa B Kadectse onuuu. Mpu
CHUMKEHWUWN YPOBHA Macia B KOPMyce MOAWMUMHUKA B AOMOAHUTE/IbHbIN
MacnsHbIA pe3epsyap MOCTynaeT BO34yX, MO3BO/AS Macay MocTynuTb
BHYTPb KOpnyca noAwnnHuka. Macno 6yaeT 3a1mMBaTbca BHYTPb Kopnyca
NOALMMNHMKA A0 AOCTUXKEHUA ONTUMANBHOTO YPOBHA «N».

B 3Tom c/iyyae nepBoe  3anosiHeHWE  Kopryca  MOALMMHMKA
OCYLLLEeCTBAETCA Yepes BEPXHUI NaTPybOK, CHaBXKEHHbI 3arNyLLKON.

Hy»HbIi YypOBEHb AOCTUTHYT, KOTAQ MAacio MOABAAETCA B KOJNEHYATOM
natpybke ¢utuHra (G) (nosepHyTb pesepsyap 41a nposepku). Mocne
3TOr0  AOMNOJIHUTENbHbIA  MACAAHbBIA  pe3epByap 3aronHAeTcas U
nepesopayMBaetca 06paTHO B BEPTUKaNbHOM MONOXKEHWUU. Bo Bpems
paboTbl Hacoca HeobxoAMMO Bcerga MpoBepATb YPOBEHb 3amno/HeHus
MaCc/I0M MAC/ISHOTO pe3epByapa.

D

D = MacnsHbIit pesepsyap

E = ®utnHr

F = NaTpy6oK 3a/MBKM macna

G = KoneHyatblii natpybok ¢puTUHra pesepsyapa.

@Macmmblﬁ pesepByap Ao/KeH 6biTb NPUCOEAMHEH K Hacocy B
CTPOro BePTUKabHOM MOJIOXKEHWM (HACOC YCTAHOBNEH FTOPU3OHTANBbHO).
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NeproanMyHOCTb 3aMeHbl Macna:

Ecnv wapukonoAawmnnHUKN HOBbIE, MAaCN0 HYXHO 3ameHuUTb Yepe3 200
YacoB paboTbl, NOC/e Yero 3aMeHUTb ero, Kak yKasaHo HUXKe.

Mpu pabote c HeboONbLIOW HarpysKoW M TemnepaType NOAWMMNHUKOB
Huke 5 °C, 6e3 p1cKa 3arpA3HeHUnA: OAMH Pa3 B ro4.

Mpu paboTe co CTaHAAPTHOW HArpysKoW WAM B TANKE/bIX YCNOBUAX
3KCNAyaTauum, Temnepatype NoAWUNHUKOB Bbile 50 °C uau ¢ puckom
3arpA3HeHUn: Kaxaple 6 mecaues.

9.2.1.2 NEPUOANYHOCTb 3AMEHbI CMA3KU

I'Iepe,a, nocTaBKom LWapUKoNoAWNNHUKU CMasblBatkoTCA.

PaboTta 6e3 | CraHgapTHaa  uau

3HAYUTEIbHOM BbICOKas Harpyska
MeproanyHoOCTb Harpysku 1500n<3000
3aMeHbl CMa3KM n<1500 06/muH 06/MUH

Kaxkgple 5000 yacos | Kaxable 2500 yacos

Nnn kaxaple 12 mecaues

@Llepa 10000 vacoB paboTbl uaM 4Yepes 2 roga MOAWMMHUKU
AO/MKHbI BbITb CHATLI, OYMLLEHbI M CHOBA 3ano/iHEHbl CMmaskoi. Mpu
3KCMyaTauuMmn B HebNaronpuATHbIX ycnosuax (aTmocdepa C BbICOKOM
B/IAYKHOCTbIO,  3aMbLIEHHOCTbIO  WU/IM  BLICOKOW  TemnepaTypoii)
NepuUoANYHOCTb CMa3KM MOXKET BbITb COKpalleHa.

Mpu 3ameHe WAM MOBTOPHOM CMasKe HeobXOAMMO WCMO/b30BaTb
BbICOKOKaUeCTBEHHYIO INTUEBYIO MbI/IbHYIO CMa3Ky (Hanpumep, Mobilux
2, Esso Unirex N3 n T.4.).

9.3 PASBOPKA M TTOBTOPHAA CBOPKA

9.3.1 PA3BOPKA

A OTKNOUUTD 3/1eKTponnUTaHue “u obecneyntb HEBO3MOXHOCTb €ro
cnyqaﬁHoro BK/IIOYEHUA BO Bpema TeXHUYeCKoro OﬁCI’Iy)KVIBaHVIFI.

. OnopoXKHUTb TPYHOMNPOBOARI, MO KpaiHel mepe, Mexay
M30/IMPYIOLLMM KanaHOM Ha CTOPOHE BCACbIBaHUA U HarHeTaHus.

o Mpun HEOGXO,D,MMOCTM, OTCOeAUHUTb BCE U3MepUTENbHbIE
AaTYNKU U MAHOMETpPbI.

o CHATb CNBHYHO np06Ky U CINTb XXUAOKOCTb U3 KOpNycCa Hacoca.

. Mpy HEO6XOANUMOCTH, CHATb COEAUHEHUA K TOPLLEBLIM
YNJIOTHEHMAM BCNOMOraTe/IbHbIX TPY6onNpoBo0B.

. Mpu Heo6X0AMMOCTH, CAUTb MAC/0 U3 KOPMyca NOALWMMNHUKA U
CHATb MaCNEeHKY MOCTOAHHOW CMa3Ku, YTOBbl M36eKaTb ee NoBpEXAEeHUA
BO BPEMS AaNbHENLWNX OnepaLmit.

. KosKyx Hacoca MOXHO OCTaBUTb MPUCOEANHEHHDBIM K
Tpy6onposoay.
. BbITaluTb KpenexHble BUHTbI ABUraTeNA U CABUHYTb ABUraTeNb

Tak, 4TObbI 0CBO60,CI,VITb AO0CTAaTOYHO MEeCTO 417 BO3MOXKHOCTH
BbITaCKMBAHMA 3a4HEr0 BblABUXKHOIO y3/1a.

Mpu ncnonbzoBaHWM MydTbl C PacnopKoi casuraTb AuUratenb
Hasag He TpebyeTca.

. CHATb 3aWMUTHBIN KOXYX MydTbl, NoNyMmydTy Ha CTOPOHE Hacoca.
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PA3EOPKA KPOHLWTEMHOB C PA3MEPAMMU
25,35 U1 45

9.3.1.1

90.10

—

1.C nomoLLbto LBETHOW PYYKM UM L@apanatoLLero MHCTPYMeHTa
OTMETUTb NOJIOKEHME YacTel OTHOCUTENIbHO APYT Apyra.

2. BbITalWWTb BUHTbI C WeCTUrpaHHow ronoskoit 90.10.
3. Bbl4BMHYTb 3a4HUIM CbeMHbIl 610K 13 Kopnyca 10.20.

90.13 68.10 92.20 23.00 94.01
\ / /

68.10 90.13

4. BbITaWwmTb NAOCKYHO Nnpoknaaky 40.00.

5. BoITawuTb BUHTLI 90.13 1 CHATb 3aLUMTHbBIN 3KPaH.
6.0cnabutb raiiky 92.20 pabouero Koneca.
7.BbITawmTb pabouee koneco 23.00 1 WwWNoHKy 94.01.

KoHCTpYKUMA ¢ canbHMKOBOW HabuBKoM

16.10 40.05 4510 90.23 4570 52.40 91.40
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46.10 4580 92.01 4520 g90.21 5540 92.01
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1. BbiTawntb BUHTbI 91.40 1 CHATL KPbIWKY Kopnyca 16.10.
2. BbITawuTh raiikn 92.01 v pesbbosble wnunbku 90.21.

3.0cnabutb BuHTLI 90.23 1 BbITALWMTL CaNIbHUKOBYIO Habueky 45.10 u
canbHUK 45.20 ¢ npmKMMHbIM Konbuom 45.70.

4. BblpBaTh YNAOTHUTENbHbIE KOMbLa 46.10 1 BbITaWwmTh GoHapHOe
Konbuo 45.80.

5. BblaguHyTb BTYAKY Bana 52.40.
3ameHa ynioTHeHuA:

Mpu 3ameHe YNAOTHEHWUA W3HOLWEHHbIE YMNJOTHUTE/bHbIE KO/bua W
bOHapHOE KO/bLLO OCTOPOXKHO BbITACKMBAOTCA M3 Kamepbl YNAOTHEHUA
Bana. Mpu 3Tom He JOMKHbI BbITb NOBPEXKAEHbI Ban W BTy/AKa Bana. B
NPOTUBHOM C/lydae KayecCTBEHHOE YM/OTHEHWE He MOoMeT 6osblue
obecneumnsaTtbcs, M BTYAKY Bana HeobxoaMmo 3ameHuTb. Korga Hacoc
YCTaHaB/IMBAETCA, HYKHO BbIPe3aTb YN/IOTHUTE/NbHbIE KOAbLA MO
[AWAroHanu, COrHyTb UX B Gopme cnupanu, NOMecTUTb Ha Basl Hacoca M

OCTOPOXXHO COrHyTb B KO/bLO. YNnoTHUTENbHbIE KOMbLA U d)OHapHOE
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KONbLIO C MOMOLLBIO Ca/libHUKA BAAB/AMBAIOTCA B KamMepy YMAOTHEHWA
Bana. BbipesaHHble Kpas HeobxoAMMO PacnofoXuTb nog yraom 180°.
PerynvpoBouYHbIe raiku casbHUKa 3aTATMBAIOTCA, MOKa He NOYYBCTBYeTCA
CONPOTUBAEHWUE NPY BPALLLEHMM BaNa Hacoca pyKol. Mocae 3TOro HyXHO
CHATb CaNbHUK W CNerka 3aTAHYTb raiiku. Ecnn Hacoc AemoHTMpyeTcs,
pekomeHAyeTcA nepeaBuHYTb YNIOTHUTENbHbIE KO/bLA B NOOXKEHWE, B
KOTOPOM OHM BbINK NpU NOCTaBKe, T.e. 6ANXKe HaA, BTY/IKOM Bana.

¢0HapH0€ KO/bLO

YNNOTHUTE bHbIE KONbLA

KOHCTPYKLMA C TOPLEBbIM YNIOTHEHWEM:

1. BbiABUHYTb pacnopHoe konbLo 50.40.
2. BbITawuTb BPALLLAIOLLYOCA YaCTb TOPLEBOro ynioTHeHua 43.30.

3. Boitawutb BMHTbI 91.40 1 CHATL KpbILWKY Kopnyca 16.10.

5040 4330 16.10 91.40
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KOHCTPYKUMA C CUCTEMOM OXNAXKAEHUSA:

CHATb KpblwKy 16.50, ynnoTHuTenbHoe Konblo 41.23 M maHXeTHoe
ynnotHeHune 42.11.

16.10 4123 4211 16)50

/

KOHCTPYKLMA C CUCTEMOW BHELWHEro Harpesa

CHATb KpbIwKy 16.50, ynnoTHUTENbHbIE KONbua 41.22 n 41.23.



16.10 41,]22 41‘.23 16.50

{

4. BblAaBUTb HEMNOABMMKHYIO YacTb TopuesBoro ynaotHeHusa 43.30 wun
wTnoT 56.10, ecan HeobxogMMO.

-
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Pa36opka y3na KpoHWTeHa NOALNMNHMKA:

1. BoiTawmTb BUHTBI 90.11, BbITaWwMTL V-06pasHble Koabua 42.20, CHATb
KpbIWKY nogwunHuka 36.00 un naockyto npoknaaky 40.02. BblaBUHYTH
MaHKeTHble ynaoTHeHus 42.10 (oA NOAWMNHWKOB C  MacnAaHoOMU

CMa3sKom).
2. BbiTawwmtb popcyHKy 50.70.

3. Ocnabutb BUHT 90.12, BbITALWMTL CTONOPHYtO Wwaiby 93.01 u onopy
18.30.

4. [N HAaCOCOB C MACNAHOW CMa3KOM: CHATb AATYMK ypoBHA Macna 91.60
M MacNeHKy NOCTOAHHOW cma3ku 63.80 (ecnum ecTb).

40.02 4210 36.00 90.11 4220 940
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18.30 93.01 90.12

5. BblABMHYTb Ban C ABymA noAwunHukamu 32.10 M pacnopHbIMM

konbuamu 50.50, ecnm TpebyeTca.

6. BoITAHYTb WapukonoAwWnnHUKKM 32.10 1 BbITaLLMTb PacNoOpHbIe KO/bLa

50.50.
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32.10 21.00 32.10
50.50

PA3EOPKA KPOHLWTEAHOB C PASMEPAMMU 55

9.3.1.2
WU 65
90.80
10.20 9020  40.00 92.00
92.00 /
/

/

1. C nomowpio UBETHOM PY4YKM WAM LapanarowWwero WHCTpymeHTa
OTMETUTb MO/IOXKEHWNE YacTel OTHOCUTENBHO APYr Apyra

2. Ocnabwutb raikm 92.00.

3. BbITalWMTb 334HWUI BbIABUKHOM BNOK M3 cnupanbHoro kopnyca 10.20,

BbITaWWUTb ynaoTHeHue Kopnyca 40.00, cHATb BWHTbI 56.00 w

KOMnNeHcauMoHHoe Konbuo 50.20.

92.20
93.0040.03 23.00 94.01 16.10 90.22 92.02

/
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4. BbiTawmTtb raiiky pabodero kKoneca 92.20 n ee pe3bb0ByHO CTaBKy
93.00.

5. CHATb pabouee koneco 23.00, npoknaaky 40.03, BbITaWUTb LUMOHKY
94.01, ocnabutb raikn 92.02 1 cCHATb KpPbILWKY Koprnyca 16.10.

KOHCTPYKLMA C CaNbHUKOBbLIM YN/IOTHEHUEM:

1. Ocnabutb rarikm 92.01 v BbITawmTb pe3bbosble wnuabku 90.21.

2. BbiTawmtb canbHUK 45.20, BbipBaTb YNAOTHUTENbHbIE KOMbUa 46.10 1

$oHapHoe KonbLo 45.80.

3. BoiTawuTb BTYAKY Bana 52.40 u npoknagky 40.01.

23
























































