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1.2

13

2.1

General information
About these instructions

Copyright

Subject to change

Safety

Identification of safety instruc-
tions

General information

These installation and operating instructions are an integral part of the device. Read
these instructions before commencing work and keep them in an accessible place at all
times. Strict adherence to these instructions is a requirement for intended use and cor-
rectly operating the device. All specifications and markings on the device must be ob-
served. These installation and operating instructions correspond to the relevant version
of the device and the underlying safety standards that apply at the time of going to
print.

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

These installation and operating instructions have been copyrighted by the manufac-
turer. The contents, of whatever type, may not be reproduced or distributed, or used for
purposes of competition and shared with others.

The manufacturer reserves the right to make technical modifications to the device or
individual components. The illustrations used may differ from the original and are in-
tended as an example representation of the device.

This chapter contains basic information for the individual phases of the life cycle. Fail-

ure to observe this information carries the following risks:

- Injury to persons from electrical, mechanical and bacteriological factors as well as
electromagnetic fields

-~ Environmental damage from discharge of hazardous substances

- Property damage

- Failure of important functions of the product

Failure to observe the information contained herein will result in the loss of claims for
damages.

The instructions and safety instructions in the other chapters must also be ob-
served!

These installation and operating instructions set out safety instructions for preventing

personal injury and damage to property. These safety instructions are shown differ-

ently:

- Safety instructions relating to personal injury start with a signal word, are preceded
by a corresponding symbol and are shaded in grey.

DANGER

Type and source of the danger!
Consequences of the danger and instructions for avoidance.

- Safety instructions relating to property damage start with a signal word and are dis-
played without a symbol.

CAUTION

Type and source of the danger!
Consequences or information.

Signal words
—~ DANGER!
Failure to observe the safety instructions will result in serious injuries or death!
—~ WARNING!
Failure to follow the instructions can lead to (serious) injuries!
— CAUTION!
Failure to follow the instructions can lead to property damage and a possible total
loss.
~ NOTICE!
Useful information on handling the product

WILO SE 2020-10



2.2

2.3

Personnel qualifications

Electrical work

Safety m

Symbols

These instructions use the following symbols:

Danger — high voltage

General warning symbol
Warning — danger of crushing
Warning — risk of cutting injuries
Warning — hot surfaces

Warning — high pressure
Warning — suspended loads

Personal protective equipment: wear a safety helmet
Personal protective equipment: wear foot protection
Personal protective equipment: wear hand protection

Personal protective equipment: wear mouth protection

Personal protective equipment: wear safety goggles

DO GOPPPPPP >

«

Useful information

Personnel must:
-~ Beinstructed about locally applicable regulations governing accident prevention.
- Have read and understood the installation and operating instructions.

Personnel must have the following qualifications:

- Electrical work: A qualified electrician must carry out the electrical work.

= Installation/dismantling must be carried out by a qualified technician who is trained
in the use of the necessary tools and fixation materials.

Definition of “qualified electrician”

A qualified electrician is a person with appropriate technical education, knowledge and
experience who can identify and prevent electrical hazards.

- Electrical work must be carried out by a qualified electrician.
-~ When connecting to the mains, comply with the locally applicable laws and regula-
tions of the local energy supply company.

Installation and operating instructions Wilo-Atmos TERA-SCH



2.4

2.5

2.6

Transport

Installing/dismantling

During operation

Safety

- Before commencing work, disconnect the device from the mains and secure it
against being switched on again without authorisation.

- Train personnel on how to make the electrical connection as well as on the methods
for switching off the device.

- Observe the technical information in these installation and operating instructions as
well as on the rating plate.

-~ Earth the device.

- Observe the manufacturer’s specifications when connecting to electrical switching
systems.

- Comply with the specifications on electro-magnetic compatibility when using elec-
tronic start-up controllers (e.g. soft starter or frequency converter). If required, take
into account special measures (shielded cables, filters, etc.).

— Replace defective connection cables. Contact customer service.

- Wear protective equipment:

— Safety gloves for protection against cuts

— Safety shoes

— Sealed safety goggles

— Safety helmet (when using lifting equipment)

-~ Only use legally specified and approved lifting gear.

- Select lifting gear based on the available conditions (weather, attachment point,
load, etc.).

- Always attach the lifting gear to the designated attachment points (lifting eyes).

- Position the lifting equipment in a way that ensures stability during use.

- When using lifting equipment, a second person must be present to coordinate the
procedure if required (e.g. if the operator’s field of vision is blocked).

-~ Persons must not stand underneath suspended loads. Do not move suspended loads

over workplaces where people are present.

Please note the following information during transport and prior to installation:

9
9

9

NV 2N N2 N2

N2

Do not reach into suction ports, discharge ports or other openings.

Avoid the penetration of foreign objects. To this end, leave the protective covers or
packaging on until they have to be removed for installation.

Packaging and covers may be removed from suction or outlet openings for inspec-
tion purposes. They must be put back on afterwards to protect the pump and ensure
safety.

Wear the following protective equipment:

— Safety shoes

— Safety gloves for protection against cuts

— Safety helmet (when using lifting equipment)

Comply with laws and regulations on work safety and accident prevention in force at
the site of installation.

The procedure described in the installation and operating instructions for shutting
down the product/unit must be strictly observed.

Disconnect the device from the mains and secure it against being switched on again
without authorisation.

All rotating parts must be at a standstill.

Close the isolating valve in the inlet and in the pressure pipe.

Provide adequate aeration in enclosed spaces.

Clean the device thoroughly. Disinfect devices that use fluids hazardous to health!
Make sure that there is no risk of explosion when carrying out any type of welding
work or work with electrical devices.

Wear protective equipment:

— Safety shoes

— Safety helmet (when using lifting equipment)

The work area in which the device is used is not a recreational area. No persons are
allowed in the work area during operation.

The operator must report any faults or irregularities to a line manager immediately.
If hazardous defects occur, the operator must immediately deactivate the device.
Hazardous defects include:

— Malfunction of safety and monitoring devices

— Damage to housing parts

— Damage to electrical equipment

Open all isolating valves in the piping on the suction and pressure side.

WILO SE 2020-10



2.7

Maintenance tasks

Safety m

— Only carry out the maintenance tasks described in these installation and operating
instructions.

- Only genuine spare parts from the manufacturer may be used for repairs, replace-
ments, add-ons and modifications. Use of parts other than original parts releases the
manufacturer from any liability.

- Collect any leakage of fluids and operating fluids immediately and dispose of it ac-
cording to the locally applicable guidelines.

- Tools and other objects should only be kept in their designated places.

Thermal hazards
Most drive surfaces can become hot during operation.

The surfaces in question also remain hot after switching off the unit. These surfaces
may only be touched with extreme caution. Wear protective gloves if it is essential to
touch hot surfaces.

Make sure that the drained water is not too hot for more intensive contact with skin.

Introduce appropriate equipment to protect components that may become hot against
accidental contact.

Hazard due to articles of clothing or other objects being caught

To avoid the dangers presented by the rotating parts of the device:

- Do not wear loose or frayed clothing or jewellery.

- Do not dismantle devices for protecting against accidental contact with moving
parts (e.g. coupling guard).

- Only put the device into operation once this protection is in place.

- The devices for protecting against accidental contact with moving parts may only be
removed when the system is at a standstill.

Hazards due to noise

Observe the sound pressure specifications on the motor rating plate. The sound pres-
sure value of the pump is generally about the same value as that of the motor +2 dB(A).

Observe the applicable health and safety regulations. If the device is operated under
normal operating conditions, the operator must measure the sound pressure.

Sound pressure levels of 80 dB(A) and above must be noted in the work regulations!
The operator must also introduce the following preventative measures:

- Inform the operating personnel

— Provide hearing protection

For a sound pressure level of 85 dB(A) and above, the operator must:
- Make it a mandatory requirement to wear hearing protection

-~ Demarcate the noisy areas.

- Take measures to reduce noise (e.g. insulation, noise barriers)

Leakages

Observe local standards and regulations. Avoid pump leakages to protect persons and
the environment against hazardous (explosive, toxic or hot) substances.

Ensure that a dry run of the pump is not possible. A dry run can damage the shaft seal
and thereby cause leakages.

- Wear the following protective equipment:
— Sealed safety goggles
— Safety shoes
— Safety gloves for protection against cuts

- Only carry out the maintenance tasks described in these installation and operating
instructions.

- Only original parts from the manufacturer may be used for maintenance and repairs.
Use of parts other than original parts releases the manufacturer from any liability.

- Collect any leakage of fluid and operating fluid immediately and dispose of it ac-
cording to the locally applicable guidelines.

-~ Store tools at the designated locations.

- After completing work, reattach all safety and monitoring devices and check that
they function properly.

Installation and operating instructions Wilo-Atmos TERA-SCH 9



2.8 Drive: IEC standard motor
2.9 Operator responsibilities
3 Application/use

3.1 Intended use

3.2 Improper use

4 Product description

4.1 Design

10

Application/use

The hydraulics can be coupled with standard IEC B3 motors. To select a motor, see the
technical data for the needed performance data (for example size, construction, hy-
draulic rated power, speed).

The operator must:

-~ Provide the installation and operating instructions in a language which the personnel
can understand.

Make sure that personnel are suitably trained for the specified work.

Ensure that safety and information signs mounted on the device are always legible.
Train personnel with regard to the operating principles of the system.

Eliminate any risk from electrical current.

Equip hazardous components (extremely cold, extremely hot, rotating, etc.) with an
on-site guard.

- Demarcate and cordon off the hazardous area.

- Define personnel responsibilities to ensure safe working practice.

NARVZR 2N N2

Children and persons younger than 16 years or with reduced physical, sensory or mental
capacities or limited experience are prohibited from handling the device! Persons under
the age of 18 must be supervised by a technician.

The Wilo-Atmos TERA-SCH pumps may only be used for:

—~ Raw water intake

- Pressure boosting and general transport in power plants, waterworks and municipal
drinking water supply networks

- Supply of cooling water in power plants and industrial facilities

- Water supply in professional irrigation/agriculture

- Pumping of heating water (in accordance with VDI 2035 Germany) and water glycol
mixtures

The pumps are only approved for the fluids specified in the “Technical data” section.
Refer pump data sheet and order confirmation. For any change in pumped fluid refer
Wilo beforehand.

Intended use also includes compliance with this manual. Any other use is regarded as
non-compliant with the intended use.

WARNING! Misuse of the pump can lead to dangerous situations and damage.
Never use with fluids that are not approved by the manufacturer.

Non-permitted substances in the fluid can destroy the pump. Abrasive solids (for
example, sand) increase pump wear.

Keep highly flammable materials/fluids at a safe distance from the device.

Never allow unauthorised persons to carry out work.

Never operate the pump beyond the specified limits of use.

Never carry out unauthorised conversions.

Use authorised accessories and genuine spare parts only.

9
9

N R 2N N2

Typical installation locations are technical rooms within residential or industrial building
with other technical installations. The pump is not intended for direct installation in
rooms for other use, like living and working rooms!

Outdoor installation requires a corresponding, special version (motor with anti-con-
densation heater) and protection against:

- rain falls

-~ temperatures above 40 °C

- foreign particles like sand

The Wilo-Atmos TERA-SCH pump is an axially split case pump mounted on a base
frame for horizontal installation. The pump is designed for in-line connection to the
piping. Regarding customer specifications, the motor can be fitted on the left or right
side of the pump (clockwise or anti-clockwise operation).

Suitable Wilo control devices (for example, Comfort control system, CC-HVAC) can
control the power of the pumps continuously.

WILO SE 2020-10



4.1.1

4.1.2

4.1.3

4.2

4.3

4y

Hydraulics

Motor

Seal
Operation with frequency con-

verter

Type key

Technical data

Product description m

Wilo control devices allow
- Optimisation of the pump output for the demands of the installation
- Particularly economically efficient pump operation

The pump consists of axially divided spiral housing (with replaceable wear rings) and
cast-on pump support feet. The impeller is a double suction closed radial impeller. The
high head hydraulic presents a double volute design to minimise the radial forces on the
shaft assembly. The pump shaft bearings are greased for life lubricated radial ball bear-
ings.

The system is driven by IEC standard motors in a three-phase current version.

NOTICE

Use a heat-resistant mains connecting cable in systems where fluid temperatures
exceed 90 °C!

The fluid pump is sealed via mechanical seals in accordance with EN 12756 or by stuff-
ing box packings.

Operation on the frequency converter is permitted. Refer to the documentation from
the motor manufacturer for the relevant requirements and observe its contents.

Example: Wilo-Atmos TERA-SCH 250/360-75/4-L1

Atmos Product family

TERA Series

SCH Construction (splitcase pump, horizontal)
250 Nominal diameter DN of pressure port

360 Nominal diameter of the impeller in mm

75 Rated motor power P, in kW

4 Number of poles

L1 Material configuration : Bronze impeller
General

Date of manufacture [MFY] See rating plate

Mains connection [U/f] See motor rating plate
Power consumption [P] See motor rating plate
Rated power [P,] See motor rating plate
Rated speed [n] See rating plate

Max. delivery head [H] See rating plate

Max. volume flow [Q] See rating plate

Permissible fluid temperature [t] -20 °Cto +100 °C

Permissible ambient temperature +40 °C
[t]
Permissible operating pressure 10/16 bar (depending on type)
L
Flanges PN 16 in accordance with EN 1092-2
— Heating water in accordance with VDI 2035
— Cooling/cold water
Permissible fluids
— Water-glycol mixture up to 40 % vol.
— Raw water

Protection class IP55

Installation and operating instructions Wilo-Atmos TERA-SCH 11



m Product description

Insulation class [C.] F

Motor protection See manufacturer’s documentation

Special version or with auxiliary equipment (at additional charge)

— Heating water according to VDI 2035 Cooling/
Permissible fluids cold water
— Water-glycol mixture up to 40 % vol.

Pumps with motors with different voltages or

Special voltages/frequencies ; .
P e e other frequencies are available on request

Additional information CH

— Heating water (in accordance with VDI 2035/
vdTUV Tch 1466/CH: in accordance with
SWKI BT 102-01)

SE&?:M BT E — No oxygen binding agents, no chemical sealant.
— Ensure enclosed system from corrosion per-
spective. In accordance with VDI 2035 (CH:

SWKI BT 102-01); fix leaky spots.

4.5 Connection Details

Fig. 1: Additional connections on the housing

Connection Details

No. Pump CG |PG |[PM |AC |CDS |CDD|GD |VG |TG
1 SCH150-555 |18 |[3/8 |[3/4 |- 1/2 |12 |1/4 [ M8 | M8
2 SCH150-230 |26 |[3/8 |1 3/8 |3/4 |3/4 |3/4 | M8 | M8
3 SSCH 200-320 |24 [3/8 [3/4 |3/8 |3/t |3/4 |3/ |[M8 | M8
4  SCH200-500 |26 |[3/8 |1 3/8 |3/4 |3/4 |3/4 | M8 | M8
5  SSCH250-360 |21 |[3/8 |1 38 |1 1 3/4 | M8 | M8
6 SCH250-380 |28 |[3/8 |1 38 |1 1 1 M8 | M8
7  SCH250-470 |28 |[3/8 |1 38 |1 1 1 M8 | M8
8  SCH300-430 |28 |[3/8 |1 3/8 |1 1 1 M8 | M8
9  SSCH350-500 |28 |[3/8 |1 3/8 |3/4 |3/ |1 M8 | M8
10 SSCH400-490 |32 |3/8 |1 3/8 |1 1 3/4 | M8 | M8
11 SSCH400-550 |32 [3/8 |1 3/8 |1 1 3/4 | M8 | M8

CG: Compound Ground; PG: Pressure Gauge; PM: Priming; AC: Air Cock; CDS: Casing
Drain (Suction);

CDD: Casing Drain (Delivery); CD: Casing Drain; GD: Gland Drain; VG: Vibration Gauge;
TG: Temperature Gauge

Table 1: Connection Details

12 WILO SE 2020-10



Product description m

4.6 Rotating element

OO ®

Fig. 2: Rotating element of gland pack version

m Part description m Part description m Part description

2 Bearing housing (Drive end) Gland packing Shaft

3 Bearing 39 Logging ring 21 Impeller

4 Supporting ring 34 Sleeve 30 Bearing cover (Non-Drive End)

5 Bearing cover (Drive end) 35 0-ring for sleeve 31 Lock washer

6 Water thrower 25 Wear ring 32 Lock nut

36 Sleeve nut 27 Dowel pin for wear ring 33 Bearing housing (Non-Drive End)
37 Gland cover 14 Impeller key

Table 2: Rotating element of gland pack version

BRONONORORONONO NN NI INONONNONONGIORCOROF OO

—— w@@\ g

Fig. 3: Rotating element of mechanical seal version without sleeves

m Part description m Part description m Part description

2 Bearing housing (Drive end) Logging ring Impeller

3 Bearing 10 Abutment ring 30 Bearing cover (Non-Drive End)

4 Supporting ring 26 Impeller nut 31 Lock washer

5 Bearing cover (Drive end) 25 Wear ring 32 Lock nut

6 Water thrower 24 Shaft 33 Bearing housing (Non-Drive End)
7 Mechanical seal cover 14 Impeller key

8 O-ring 27 Dowel pin for wear ring

Table 3: Rotating element of mechanical seal version without sleeves

Installation and operating instructions Wilo-Atmos TERA-SCH 13



Product description

Fig. 4: Rotating element of mechanical seal version with sleeves

m Part description m Part description m Part description

2 Bearing housing (Drive end) 8 0-ring 14 Impeller key
3 Bearing 9 Logging ring 21 Impeller
4 Supporting ring 10 Abutment ring 24 Shaft
5 Bearing cover (Drive end) 34 Sleeve 30 Bearing cover (Non-Drive End)
6 Water thrower 35 O-ring for sleeve 31 Lock washer
36 Sleeve nut 25 Wear ring 32 Lock nut
7 Mechanical seal cover 27 Dowel pin for wear ring 33 Bearing housing (Non-Drive End)
Table 4: Rotating element of mechanical seal version with sleeves
4.7 Scope of delivery Complete unit
- Atmos TERA-SCH pump
- Base frame
- Coupling and coupling guard
—~ With or without electric motor
- Installation and operating instructions
Pump by itself:
—~ Atmos TERA-SCH pump
- Bearing bracket without base frame
- Installation and operating instructions
4.8 Accessories ) S
Accessories have to be ordered separately. For a detailed list, consult the catalogue and
spare parts documentation.
4.9 Anticipated noise levels

Pump unit with three-phase motor, 50 Hz
without speed control

14

Motor power P, [kW] Measuring surface sound-pressure level Lp, A [dB(A)] !
2-pole 4-pole ( 6-pole
(2900 rpm) 1450 rpm) (980 rpm)

0.75 62 47 48

1.1 62 52 48

1.5 65 52 47

2.2 65 56 51

3 70 56 55

4 67 59 55

5.5 70 59 55

7.5 70 59 59

9.2 70 59 59

11 70 64 59

15 70 64 59
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Product description

Motor power P, [kW] Measuring surface sound-pressure level Lp, A [dB(A)] !

2-pole 4-pole ( 6-pole
(2900 rpm) 1450 rpm) (980 rpm)
18.5 70 64 63
22 70 64 63
30 72 66 64
37 72 66 64
45 77 66 68
55 77 67 68
75 80 72 70
90 80 72 70
110 80 74 70
132 80 74 70
160 80 74 76
185 80 74 76
200 81 76 76
220 81 76 76
250 81 76 76
280 83 77 76
315 83 77 76
355 83 77 78
400 81 77 78
450 81 77 81
500 81 77 81
560 81 77 81
630 81 77 81
710 - 77 8/1
800 - 77 81
900 - 77 81
1000 - 77 -

Yspatial mean value of sound-pressure levels within a cube-shaped measuring area at
a distance of 1 m from the surface of the motor

Table 5: Anticipated noise levels for standard pump (50 Hz)

4.10 Permissible forces and torques on
the pump flanges

Forces F [N] Torques M [Nm]
2 Forces F 2 Torques M

Each nozzle

100 1200 | 1340 | 1080 | 2100 525 375 435 780

125 1420 | 1580 | 1280 | 2480 630 450 570 915

150 1800 | 2000 | 1620 | 3140 750 | 525 | 615 | 1095

200 2400 | 2680 | 2160 | 4180 975 | 690 |795 |1440

250 2980 | 3340 | 2700 | 5220 1335 | 945 | 1095 | 1965

300 3580 | 4000 | 3220 | 6260 1815 | 1290 | 1485 | 2670
Fig. 5: Permissible forces and torques on the 220 4180 | 4660 | 3760 | 7300 232> | 1650 | 1905 | 3420
pump flanges — pump made of grey cast iron 400 4780 | 5320 | 4300 | 8340 2910 | 2070 | 2385 | 4290

450 5380 | 5980 | 4840 | 9380 3585 | 2550 | 2940 | 5280
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5 Transport and storage
5.1 Delivery
5.2 Transport

16

Transport and storage

Forces F [N] Torques M [Nm]
2 Torques M
500 5980 | 6640 | 5380 | 10420 | 4335 | 3075 | 3540 | 6390
550 6580 | 7300 | 5920 | 11460 | 5130 | 3660 | 4215 | 7590
600 7180 | 7960 | 6460 | 12500 | 6060 | 4320 | 4980 | 8970

Values in acc. with ISO/DIN 5199 — class Il (2002) — Appendix B, Family no. 1A.

Table 6: Permissible forces and torques on the pump flanges

If not all working loads reach the maximum permitted values, one of these loads may
exceed the normal limit value. This is under the condition that the following additional
conditions are fulfilled:
- All force and torque components are limited to 1.4 times the maximum permitted
value.
-~ The forces and torques acting on each flange meet the requirements of the com-
pensation equation.
2

2
2N 2 M.
effective + effective <2
2 Pl a1 2 M
max. permitted

Fig. 6: Compensation equation

max. permitte

Y Fttective aNd T Mygrocive are the arithmetic sums of the effective values of both pump
flanges (inlet and outlet). S F, ., somittes 3N T M, perminiea aT€ the arithmetic sums of the
maximum permitted values of both pump flanges (inlet and outlet). The algebraic signs
of ZF and £ M are not taken into consideration in the compensation equation.

The pump is secured to a pallet ex works and is protected against dirt and moisture.

Check the shipment immediately on receipt for defects (damage, completeness). De-
fects must be noted on the freight documentation. Any defects must be notified to the
transport company or the manufacturer immediately on the day of receipt of shipment.
Subsequently notified defects can no longer be asserted.

DANGER

Risk of fatal injury due to suspended loads!

Never allow anyone to stand under suspended loads! Danger of (serious) injuries
caused by falling parts. Loads may not be carried over work places where people are
present!

The safety zone must be marked so that there is no danger when the load (or part of
it) slips away or if the lifting device snaps or is ripped off.

Loads must never be suspended for longer than necessary.

Accelerations and braking during the lifting operation must be performed in a way
that rules out any danger to people.

WARNING

Hand and foot injuries due to lack of protective equipment!
Danger of (serious) injuries during work. Wear the following protective equipment:

+ Safety shoes
+ Safety gloves for protection against cuts
+ Sealed safety goggles

+ Safety helmet must be worn if lifting equipment is used!
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5.2.1 Attaching the pump

Fig. 7: Do not lift at housing eye bolts

®

Transport and storage m

NOTICE

Use only properly functioning lifting equipment!

Use only properly functioning lifting equipment to lift and lower the pump. Ensure
that the pump does not become jammed during lifting and lowering. Do not exceed

the maximum bearing capacity of the lifting equipment! Check that lifting equip-
ment is functioning properly before use!

CAUTION

Property damage due to incorrect transport

To ensure proper alignment, all equipment is pre-assembled. If dropped or if im-
properly handled, there is a risk of misalignment or deficient performance due to de-
formations. The pipes and valves will not withstand loads and should not be used to
secure loads in transit.

+ Only use permitted lifting gear for transport. Ensure the stability of the load since,
with this particular pump design, the centre of gravity is shifted to the top (top-
heavy).

» Never attach lifting gear to shafts in order to lift the unit.

+ Do not use the transport lugs on the pump or motor to lift the entire unit. They are
only meant for transporting the individual components during installation or dis-
mantling.

Only remove the outer packaging at the place of utilisation to ensure that the pump is
not damaged during transport.

CAUTION

Risk of damage due to incorrect packaging.

If the pump is transported again at a later date, it must be packaged so that it cannot
be damaged during transport. Use the original packaging for this, or choose equival-
ent packaging.

CAUTION

Incorrect lifting can damage the pump! Risk of falling!

Never lift the pump with slings engaged below the bearing housing. The eye bolts on
the pump top housing are only for lifting top housing during maintenance. Do not lift
complete pump with the eye bolts. Safe working load of wire ropes reduces with in-
crease in included angle. Never put down or pick up the product when it is not se-
cured.

Comply with applicable national safety regulations.

Use legally specified and approved lifting gear.

Select the lifting gear based on the prevailing conditions (weather, attachment

point, load ...).

Never feed the lifting gear over or through transport lugs without protection.

Never feed the lifting gear over sharp edges without protection.

Use lifting equipment with sufficient bearing capacity.

The stability of the lifting equipment must be ensured during operation.

To lift the bare shaft pump, pass the lifting slings beneath the hydraulic housing at

suction and discharge flanges (see lifting drawing).

If chains are used, they must be secured against slipping along with protective cover

to prevent damage to the product, paint and/or injury to personnel!

-~ When using hoisting gears, ensure that a second person is present to coordinate the
procedure if necessary. For example, if the operator's field of vision is blocked.

-~ When lifting, make sure that the load limit of the lifting gear is reduced when pulling

at an angle. The safety and efficiency of the lifting gear is best guaranteed when all

N R N N2 vuy

N2
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m Transport and storage

load-bearing elements are loaded vertically. If necessary, use a lifting arm, to which
the lifting gear can be vertically attached.

- Ensure that the load is lifted vertically!

- Prevent the suspended load from swinging!

Fig. 8: Attaching the pump

5.2.2 Attaching the unit

Comply with applicable national safety regulations.

Use legally specified and approved lifting gear.

Select the lifting gear based on the prevailing conditions (weather, attachment
point, load ...).

Only attach the lifting gear to the attachment point. Fix in place with a shackle.
Never feed the lifting gear over or through transport lugs without protection.

Never feed the lifting gear over sharp edges without protection.

Use lifting equipment with sufficient bearing capacity.

The stability of the lifting equipment must be ensured during operation.

When using hoisting gears, ensure that a second person is present to coordinate the
procedure if necessary. For example, if the operator's field of vision is blocked.

The safety and efficiency of the lifting gear is best guaranteed when all load-bearing
elements are loaded vertically. If necessary, use a lifting arm, to which the lifting
gear can be vertically attached.

Ensure that the load is lifted vertically!

Prevent the suspended load from swinging!

N ZR\Z

N 2R 2N AN

N2

v

Fig. 9: Attaching the unit

5.3 Storage

NOTICE
@ Improper storage can lead to damage to the equipment.
Damage caused by improper storage is not covered by the guarantee or warranty.

-~ Requirements at the storage location:
— dry
— clean
— well-ventilated
free from vibrations
free from humidity
— free from rapid or extreme changes in temperature
Store the product somewhere safe against mechanical damage.
Protect the bearings and couplings from sand, gravel and other foreign objects.
Lubricate the unit to prevent rust and bearing seizing.
Manually rotate the drive shaft several times once a week.

N2
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Installation and electrical connection m

Storage for more than three months

Additional precautionary measures:

— All rotating parts must be coated with a suitable protective medium to protect them
from rust.

- If the pump is to be stored for more than a year, consult the manufacturer.

6 Installation and electrical con-
nection
6.1 Personnel qualifications - Electrical work: A qualified electrician must carry out the electrical work.
6.2 Operator responsibilities -~ Observe locally applicable accident prevention and safety regulations of professional
and trade associations.

- Observe all regulations for working with heavy loads and under suspended loads.

- Provide protective equipment and ensure that the protective equipment is worn by
personnel.

—~ Avoid pressure surges!

Pressure surges can occur in long pressure pipes. These pressure surges can lead to
the destruction of the pump!

- Structural components and foundations must be of sufficient stability in order to al-
low the device to be fixed in a secure and functional manner. The operator is re-
sponsible for the provision and suitability of the building/foundation!

- Check that the available consulting documents (installation plans, design of the op-
erating space, inflow conditions) are complete and correct.

6.3 Preparing the installation
WARNING
Risk of personal injury and property damage due to improper handling!
+ Never set up the pump unit on unfortified surfaces or surfaces that cannot bear
loads.
+ The pump should only be installed after completion of all welding and soldering
work.
+ Flush the pipe system if required. Dirt can cause the pump to fail.

~ The pumps (in the standard version) must be protected from the weather and in-
stalled in a frost/dust-free, well-ventilated environment that is not potentially ex-
plosive.

- Mount the pump in a readily accessible place. This makes it easier to complete in-
spections, maintenance (e.g. mechanical seal change) or replacement in the future.

- Atravelling crane or a device for attaching hoisting gear should be installed above
the set-up site of large pumps.

6.4 Setting up the pump by itself

When installing a pump by itself, the required coupling guard and base frame of the
pump manufacturer should be used. In any case, all components must meet the CE reg-
ulations. The coupling guard must be compatible with EN 953.

(variant B, Wilo variant key)

4.1 lecting th . -
6 Selecting the motor Select a motor with sufficient power.

Shaft power < b4 kw 4 kw<P, 10kw <P, 40kw <P,
<10 kw < 40 kW

Required addi- 25 % 20 % 15 % 10 %
tional power to

determine mo-

tor rating value

P,

Table 7: Motor/shaft power

Example:

- Duty point water: Q = 100 m*/h; H=35m
- Efficiency: 78 %

—~ Hydraulic power: 12.5 kW
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6.4.2 Selecting the coupling

6.5 Installing the pump unit on a base

Fig. 10: Installing the unit on a base

6.5.2 Preparing the base frame for an-

choring
|

|
007

Fig. 11: Shims on the base surface

20

Installation and electrical connection

The required motor power for this duty point lies at 12.5 kW x 1.15 = 14.3 kW. A motor
rated with a P, of 15 kW would be the correct choice.

Wilo recommends using a B3 motor (IM1001) with base installation, which is compatible
with IEC34-1.

- To establish the connection between the pump with bearing bracket and motor, use
a flexible coupling.

- Select the coupling size according to the recommendations of the coupling manu-
facturer.

- Follow the instructions of the coupling manufacturer.

- Afterinstallation on the base and connecting the pipes, check the coupling align-
ment and correct it if necessary. The procedure is described in the chapter “Coupling
alignment”.

- After reaching the operating temperature, the coupling alignment must be checked
again.

—~ Avoid accidental contact during operation. The coupling must be protected in ac-
cordance with EN 953.

CAUTION

Danger of property and material damage!

A missing foundation or incorrect installation of the unit on the base can lead to a
malfunction of the pump. Incorrect installation is not covered by the warranty.

+ Only have the pump unit installed by qualified personnel.

+ A professional from the concrete sector must be hired for all base work.

The base must be able to support the unit installed on the base frame indefinitely. The
base must be level to ensure there is no tension on the base frame or unit. Wilo recom-
mends using premium, non-shrink concrete of an adequate thickness for manufactur-
ing. This would prevent vibrations from being transmitted.

The base must be able to accommodate the forces, vibrations and impact that occur.

Guidance values for dimensioning the base:
-~ Approx. 1.5 to 2 x heavier than the unit.
- The width and length should each be about 200 mm greater than the base frame.

The base frame must not be strained or pulled down on the surface of the base. It must
be supported so that the original alignment is not changed.

Prepare drilled holes for the anchor bolts. Position pipe sleeves vertically in the base at
the corresponding points. Diameter of the pipe sleeves: Around 2%: x the diameter of
the screws. This allows the screws to be moved in order to achieve their final positions.

Wilo recommends initially pouring the base up to about 25 mm below the planned
height. The surface of the concrete base must be well contoured before curing. Remove
the pipe sleeves after the concrete cures.

When the base frame is poured out, insert steel rods vertically into the base at regular
intervals. The required number of steel rods is dependent on the size of the base frame.
The rods must project into the base frame by up to 2/3.

- Thoroughly clean the base surface.

~ Place shims (approx. 20 — 25 mm thick) on every screw hole on the base surface.
Alternatively, levelling screws can also be used.

- For alength spacing of the fixation bores = 800 mm, shims should be additionally
placed in the middle of the base frame.

- Apply the base frame and level in both directions with additional shims.

- Align the unit when installing on the base using a spirit level (at the shaft/pressure
port).
The base frame must be horizontal; tolerance: 0.5 mm per metre.

- Fit anchor bolts in the provided drilled holes.
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7

Fig. 12: Levelling screws on the base surface

NOTICE

@ The anchor bolts must fit in the fastening bores of the base frame.
They must meet the relevant standards and be sufficiently long, so that a firm fit in
the base is guaranteed.

- Pourin anchor bolts with concrete. After the concrete has set, tighten the anchor
bolts evenly and firmly.
- Align the unit so that the pipes can be connected to the pump stress-free.

Fig. 14: Anchor bolt

6.5.3 Pouring out the base frame The base frame can be poured out after fixing. The process of pouring out reduces vi-

brations to a minimum.

- Wet the base surface before pouring out the concrete.

- Use a suitable, non-shrink mortar for pouring out.

- Pour the mortar through the openings in the base frame. Be sure to avoid hollow
spaces.

- Plank the base and base frame.

- After curing, check the anchor bolts for a tight fit.

- Coat the unprotected surfaces of the base to protect from moisture.

6.6 Pipework The pipe connections of the pump are fitted with dust caps so that no foreign objects

can penetrate during transport and installation.
- These caps must be removed before connecting pipes.
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Installation and electrical connection

r=25-(d-2s)

-

discharge

suction side
side )

Fig. 15: Connecting the pump without tension, settling section upstream and down-
stream of the pump

CAUTION

Improper pipework/installation can lead to property damage! Welding
beads, cinder and other contaminants can damage the pump!

+ The pipes must be sufficiently dimensioned, taking the pump inlet pressure into
account.

« Connect the pump and pipes using suitable gaskets. Take the pressure, temper-
ature and fluid into account. Check the gaskets for proper fitting.

+ The pipes must not transfer any forces to the pump. Brace the pipes directly before
the pump and connect them without tension.

Observe the permissible forces and torques on the pump connecting pieces!

+ The expansion of the pipes in the event of a temperature rise is to be compensated
by suitable means.

Avoid air pockets in piping by means of appropriate installations.

NOTICE
Simplify subsequent work on the unit!

+ To ensure the entire unit does not have to be emptied, install a non-return valve
and shut-off devices before and after the pump.

NOTICE
Avoid flow cavitation!

+ Asettling section must be provided upstream and downstream of the pump in the
form of a straight pipe. The length of the settling section must be at least 5 times
the nominal diameter of the pump flange.

NOTICE

It is recommended that a strainer is installed in front of the suction pipe with a filter
surface of at least 3 times the pipe cross section (approximately 100 meshes per
cm2). The strainer must be far enough from the bottom to avoid excessive inlet
losses, which could impair pumping performance. It is advisable to check that there
is no leakage.
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Fig. 16: Basic layout of a pump installation

6.7

6.7.1

Aligning the unit

Coupling alignment

Installation and electrical connection m

Eccentric reducer (suction) or con- Isolating valve

1 centric reducer (discharge) 2

3 Suction line 4 Bend

5 Foot valve with strainer 6 Isolating valve
7 Regulating valve

- The pipes and pump must be free of mechanical stress when installed.

- The pipes must be fixed in such a way that the pump does not have to support the
weight of the pipes.

- Clean, flush and purge the unit before connecting the pipes.

-~ Remove the covers from the suction and discharge ports.

- If required, install a dirt filter upstream of the pump in the pipe on the suction side.

-~ Then connect the pipes to the pump connecting pieces.

For further examples of installation layouts and for proper as well as inappropriate
installations, see Appendix!

CAUTION

Incorrect alignment can result in property damage!

The transport and installation of the pump can affect the alignment. The motor must
be aligned to the pump (not vice versa).

+ Check the alignment before the first start.

CAUTION

Changes to the alignment during operation can result in property dam-
age.

The pump and motor are usually aligned at ambient temperature. Thermal expansion
at operating temperature can change the alignment, particularly in the case of very
hot fluids.

Adjustment may be required if the pump is required to pump very hot fluids:

« Allow the pump to run at the actual operating temperature.

+ Switch off the pump then immediately check the alignment.

Precondition for reliable, smooth and efficient operation of a pump unit is proper align-
ment of the pump and the drive shaft.

Misalignments can be the cause of:

—~ excessive noise development during pump operation
— vibrations

—~ premature wear

-~ excessive coupling wear

Smax. Smax.

4—H—— 4—H——
AKa
- 3
E
Smin. Smin. %
1) 2) 3)

Fig. 17: Coupling alignment without spacer
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1. Axial displacement (AKa)

2. Angular displacement (AKw)

3. Radial displacement (AKr)

24

Installation and electrical connection

S2max

4—1 S2 min. 52 min, L*
1) 2)

Fig. 18: Coupling alignment with spacer

AKw

3)

- Adjust the gap AKa within the permissible range of deviation.
Permissible deviations for dimensions S and S2, see table “Permissible gaps S and
S2”

The angular displacement AKw can be measured as the difference between the gaps:
AS=5S S,., and/orAS2 =52 —S2

max. max. min.

The following condition must be met:

AS and/or AS2 <AS .. (perm. = permissible; AS .. is dependent on the speed)

perm. perm.

If required, the permissible angular displacement AKw can be calculated as follows:
AKW .. inRAD = AS . /DA

perm. perm.

AKW .. in GRD = (AS,,,.. /DA) x (180/r)

perm. perm.

(with AS_,._ in mm, DA in mm)

perm.

The permissible radial displacement AKr,, can be taken from the table “Maximum per-
missible shaft displacement”. Radial displacement is dependent on the speed. The nu-
merical values in the table and their interim values can be calculated as follows:

AKT . = AS ., = (0.1+DA/1000) x 40/V/n

perm. perm.

(with speed nin rpm, DA in mm, radial displacement AKr .. in mm)

perm.

68 68

2.4 5
80 80 2.4 5
95 95 2.4 5
110 110 2.4 5
125 125 2.4 5
140 140 2.4 5
160 160 2.6 6
180 180 2.6 6
200 200 2.6 6

(“S” for couplings with a spacer and “S2” for couplings with a spacer)

Table 8: Permissible gaps S and S2

Coupling size | AS_,.. and AKr,.. [mm]; speed dependent

perm. perm.

1500 rpm 1800 rpm 3000 rpm 3600 rpm
68 0.20 0.20 0.15 0.15
80 0.20 0.20 0.15 0.15
95 0.20 0.20 0.15 0.15
110 0.20 0.20 0.15 0.15
125 0.25 0.20 0.15 0.15
140 0.25 0.25 0.20 0.15
160 0.30 0.25 0.20 0.20
180 0.30 0.25 0.20 0.20
200 0.30 0.30 0.20 0.20

Permissible shaft displacement AS,,.,, and AKr .., in mm (during operation, rounded)

Table 9: Maximum permissible shaft displacement AS.,,., and AKr,

perm. perm.
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Checking the axial alignment

@ NOTICE

The axial deviation of the two coupling halves must not exceed the maximum values
found in table “Permissible gaps S and S2”. This requirement applies to every oper-
ating status — including operating temperature and inlet pressure.

Using a calliper gauge, circumferentially check the distance between the two coupling

} halves.

Fig. 19: Checking the axial alignment with a
calliper gauge

Fig. 20: Checking the axial alignment with a
calliper gauge — circumferential check

A -~ Connect the coupling halves once correctly aligned.
’%’ —/ The tightening torques for the coupling are listed in the table “Tightening torques
for adjusting screws and coupling halves”.
- Install the coupling guard.

Coupling parameter d Tightening torque for ad- | Tightening torque for ad-
e - [mm] justing screw A [Nm] justing screw B [Nm]

80, 88, 95,103 4 13
110,118 4 i

)7 125,135 8 17.5
. o . 140, 152 8 29
Fig. 21: Adjusting screw A for axial safeguard 160, 172 15 35
180, 194 25 ol

200, 218 25 67.5
225,245 25 86

250,272 70 145

280, 305 70 185

315, 340 70 200

350, 380 130 260

400, 430 130 340

Fig. 22: Fastening screws B of coupling halves 440, 472 230 410

Table 10: Tightening torques for adjusting screws and coupling halves
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Fig. 23: Checking the radial alignment with a

Fig. 24: Checking the radial alignment with a

Alignment of the pump unit

Installation and electrical connection

Checking the radial alignment

-~ Firmly clamp a dial gauge to one of the couplings or to the shaft. The piston of the
dial gauge must lie against the crown of the other half-coupling.

- Set the dial gauge to zero.

- Turn the coupling and write down the measuring result after every quarter turn.

- Alternatively, the radial coupling alignment can also be checked with a ruler.

NOTICE

The radial deviation of the two coupling halves must not exceed the maximum val-
ues found in table “Maximum permissible shaft displacement AS,,,, and AKr,,..”.

This requirement applies to every operating status — including operating temper-
ature and inlet pressure.

Any deviations in the measuring results indicate a misalignment. In this case, the unit
must be realigned to the motor.

-~ Loosen the hexagon head screws and the counter nuts on the motor.

- Place shims under the motor feet until the height difference is compensated.

- Pay attention to the axial alignment of the coupling.

-~ Tighten the hexagon head screws again.

- Finally, check the function of the coupling and shaft. The coupling and shaft must be
easy to turn by hand.
-~ After correct alignment, mount the coupling guard.

The tightening torques for the pump and motor on the base frame are listed in the table
“Tightening torques for pump and motor”.

Tightening torque 10 25
[Nm]

35 60 100 170 350

Table 11: Tightening torques for pump and motor

WILO SE 2020-10



6.8

Electrical connection

Installation and electrical connection

DANGER

Risk of fatal injury due to electrical current!

Improper conduct when carrying out electrical work can lead to death due to electric
shock!

« Only use an electrical installer approved by the local electricity supplier to make
the connection.

+ Observe the locally applicable regulations.

+ Before beginning work on the product, make sure that the pump and drive are
electrically isolated.

+ Make sure that no one can turn on the power supply again before work is com-
pleted.

+ Make sure that all energy sources can be isolated and locked. If the pump was
switched off by a protective device, it must be secured against switching back
on again until the error has been remedied.

+ Electrical machines must always be earthed. Earthing must be appropriate for
the motor and meet the relevant standards and regulations. Earth terminals and
fixation elements must be dimensioned appropriately.

« Connection cables must never touch the piping, pump or motor housing.

« If it is possible for persons to come into contact with the pump or the pumped
fluid, the earthed connection must also be fitted with a residual current circuit
breaker.

+ Observe the manufacturer’s installation and operating instructions for the mo-
tor and accessories!

+ During installation and connection work, observe the circuit diagram in the ter-
minal box!

CAUTION

Risk of property damage caused by improper electrical connection!
An inadequate mains design can lead to system failures and cable fires due to mains
overload! If the wrong voltage is applied, the pump can be damaged!

+ Ensure that the current type and voltage of the mains connection correspond to
the specifications on the motor rating plate.

NOTICE
Three-phase motors are equipped with a thermistor depending on the manufac-
turer.

+ Observe the wiring information in the terminal box.

« Observe the documentation from the manufacturer.

- Establish an electrical connection via a stationary mains connection cable.
- In order to ensure drip protection and strain relief on the cable connections, only

cables with a suitable outer diameter may be used and the cable feedthroughs must
be firmly screwed.

Cables must be bent off to form outlet loops near screwed connections to avoid the
accumulation of drip water.

- Unused cable feedthroughs should be sealed with the sealing plates provided, and

screwed tight.

- Reinstall any uninstalled safety devices, such as terminal box covers!
- Check the direction of rotation of the motor while commissioning!
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m Commissioning

6.8.1 Fuse on mains side
Circuit breaker

The size and switching characteristics of the circuit breakers must conform to the rated
current of the connected product. Observe local regulations.

Residual-current device (RCD)

- Install a residual-current device (RCD) in accordance with the regulations of the local
energy supply company.

- If people can come into contact with the device and conductive fluids, install a re-
sidual-current device (RCD).

6.9 Protective devices
WARNING
Risk of burns from hot surfaces!
The spiral housing and the discharge cover assume the temperature of the fluid dur-
ing operation. It may cause burns.
« Depending on the application, insulate the spiral housing.
+ Provide corresponding guards.
+ Allow the pump to cool down at ambient temperature after switching it off!
+ Observe local regulations.
CAUTION
Risk of property damage due to incorrect insulation!
The discharge cover and the bearing bracket must not be insulated.
7 Commissioning

WARNING

Risk of injury due to missing protective equipment!
(Serious) injuries can occur due to missing protective equipment.

« Do not remove the unit casings of moving parts (such as that of the coupling)
during machine operation.

+ Always wear protective clothing, protective gloves and protective goggles when
working.

+ Do not remove or disable the safety devices on the pump and motor.

+ An authorised technician must check the functionality of the safety devices on
the pump and motor prior to commissioning.

CAUTION

Risk of property damage due to improper operation!

Operating outside of the duty point can impair the pump efficiency or damage the
pump. Operating with the shut-off device closed for more than 5 minutes is not re-
commended and generally dangerous in the case of hot fluids.

+ The pump must not be operated outside of the specified operating range.
« Do not operate the pump with the shut-off devices closed.

+ Make sure that the NPSH-A value is always higher than the NPSH-R value.
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7.1

7.2

7.3

Personnel qualifications

Filling and venting

Checking the direction of rotation

Commissioning m

CAUTION

Risk of property damage due to condensation formation!
When using the pump in air-conditioning or cooling applications, condensate can
form, which could damage the motor.

« Open the condensate drainage holes in the motor housing at regular intervals and
drain the condensate.

— Electrical work: A qualified electrician must carry out the electrical work.
- Operation/control: Operating personnel must be instructed in the functioning of the
complete system.

NOTICE

The standard version of the Atmos TERA-SCH pump has an air vent valve on the top
of the casing, next to the air cock. The suction line and pump are vented via a suit-
able venting device on the pressure flange of the pump. An optional air vent valve is
available.

WARNING

Risk of personal injury and property damage due to extremely hot or ex-
tremely cold pressurised fluid!

Depending on the temperature of the fluid, when the venting screw is opened com-
pletely, extremely hot or extremely cold fluid in liquid or vapour form may escape or
shoot out at high pressure. Fluid may shoot out at high pressure depending on the
system pressure.

+ Make sure the venting screw is in a suitable, secure position.

+ Always exercise caution when opening the venting screw.

Procedure for venting systems where the fluid level lies above the suction port of
the pump:

- Open the isolating valve on the pressure side of the pump.

- Slowly open the isolating valve on the suction side of the pump.

- Tovent, open the air cock on the top of the pump.

- Close the air cock as soon as fluid escapes at the top of the housing.

Procedure for filling/venting systems with a non-return valve, where the fluid level
lies below the suction port of the pump:

- Close the isolating valve on the pressure side of the pump.

- Open the the isolating valve on the suction side of the pump..

- Fill fluid in via a funnel until the suction line and the pump are completely filled.

- Vent the pump opening the venting cock on the top of the pump.

- Close the air cock as soon as fluid escapes at the top of the casing.

CAUTION
Risk of property damage!
Danger of damage to the pump parts that rely on the fluid supply for lubrication.

« Before checking the direction of rotation and commissioning, the pump must be
filled with fluid and vented.

« Do not operate the pump with the isolating valves closed.

The motor can be placed on the right or left side of the pump. The check of the rota-
tion direction of the motor is a mandatory step in the commissioning procedure of
the pump set! An arrow on top part of the pump housing indicates the correct direction
of rotation.
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Switching on the pump
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Commissioning

Remove coupling guard.

To check the direction of rotation, disengage the pump from the coupling.

Switch the motor on briefly. The direction of rotation of the motor must correspond
to the direction of rotation arrow on the pump.

If the direction of rotation is wrong, change the electrical connection of the motor.
Connect the pump to the motor after ensuring the correct direction of rotation.
Check the alignment of the coupling and realign it if necessary.

Reinstall the coupling guard.

CAUTION
Risk of property damage!
+ Do not operate the pump with the shut-off devices closed.

+ Only operate the pump within the permissible operating range.

N %

Once all preparatory work has been properly completed and all necessary precautionary
measures have been taken, the pump is ready to start.

Before starting up the pump, check whether:
- Filling and ventilation lines are closed.
- The bearings are filled with the right amount of lubricant of the right type (if applic-

able).
The motor is turning in the right direction.

9
-~ The coupling guard is attached correctly and is screwed tightly.
9

Pressure gauges with a suitable measurement range are installed on the suction and
pressure side of the pump. Do not install the pressure gauges on the bends in the
piping. The kinetic energy of the fluid can affect the measured values at these
points.

All blind flanges are removed.

The shut-off device on the suction side of the pump is completely opened.

The shut-off device in the pressure pipe of the pump is completely closed or only
slightly opened.

WARNING

Risk of injury due to high system pressure!

The power and status of the installed centrifugal pumps must be constantly mon-
itored.

+ Do not connect pressure gauges to a pressurised pump.

« Install pressure gauges on the suction and pressure side.

NOTICE
It is recommended to attach a flow meter to determine the exact pump delivery rate.

CAUTION
Risk of property damage due to motor overload!

« To start up the pump, use the soft start, star-delta connection or speed control.

-~ Switch on the pump.
- After reaching the speed, slowly open the shut-off device in the pressure pipe and

regulate the pump to the duty point.

—~ While the pump is starting, vent completely via the venting screw.

WILO SE 2020-10
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CAUTION

Risk of property damage!
If abnormal noises, vibrations, temperatures or leaks occur when starting up:

+ Switch the pump off immediately and remedy the cause.

7.5 Switching frequency
CAUTION
Risk of property damage!
The pump or motors may be damaged by incorrect switching.
+ Only switch on the pump again when the motor is at a complete standstill.
A maximum of 6 connections per hour are permitted in accordance with IEC 60034-1. It
is recommended that repeated activations occur at regular intervals.
8 Shutdown
8.1 Switching off the pump and tem-

porary shutdown

CAUTION

Risk of property damage due to overheating!
Hot fluids can damage the pump seals when the pump is at a standstill.
After deactivating the heat source:

« Allow the pump to run until the fluid temperature has dropped to an appropriate
level.

CAUTION

Risk of property damage due to frost!
If there is a danger of frost:

« Drain the pump completely to avoid damage.

— Close the shut-off device in the pressure pipe. If a non-return valve is installed in
the pressure pipe, and there is counter pressure, the shut-off device can remain
open.

Do not close the shut-off device in the suction line.

Switch off the motor.

If there is no danger of frost, make sure the fluid level is sufficient.

Operate the pump every month for 5 minutes. Doing this prevents deposits from oc-
curring in the pump compartment.

N R A2

8.2 Shutdown and storage

Y WARNING
M Risk of injury and damage to property!

+ Dispose off the pump contents and rinsing fluid by taking the legal regulations

@ into account.
+ Always wear protective clothing, protective gloves and protective goggles when
working.

— Clean the pump thoroughly prior to storage!

— Drain the pump completely and rinse thoroughly.

- The remaining fluid and rinsing fluid should be drained, collected and disposed off
via the drain plug. Observe local regulations along with the notes under “Disposal”!
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- Spray the interior of the pump with a preservative through the suction and discharge
ports.

-~ Close the suction and discharge ports with caps.

- Grease or oil the blank components. For this, use silicone-free grease or oil. Observe
the manufacturer’s instructions for preservatives.

9 Malntenance/repalr It is recommended to have the pump serviced and checked by the Wilo customer ser-
vice.

Maintenance and repair work require the pump be partially or completely dismantled.

The pump housing can remain installed in the piping.

DANGER
Risk of fatal injury due to electrical current!
Improper conduct when carrying out electrical work can lead to death due to electric
shock!
+ Any work on electrical devices may only be carried out by a qualified electrician.
+ Before all work on the unit, deactivate the power supply and guard against acci-
dental switch-on.
+ Any damage to the pump connection cable should only ever be rectified by a
qualified electrician.
+ Observe the installation and operating instructions for the pump, motor and
other accessories.
+ Reinstall any uninstalled safety devices, such as terminal box covers, once the
work is complete.
WARNING
Sharp edges on the impeller!
Sharp edges can form on the impeller. There is danger of limbs being severed! Pro-
tective gloves must be worn to protect against cuts.
9.1 Personnel qualifications - Electrical work: A qualified electrician must carry out the electrical work.

- Maintenance tasks: The technician must be familiar with the use of operating fluids
and their disposal. In addition, the technician must have basic knowledge of mech-
anical engineering.

9.2 Operation monitoring

CAUTION

Risk of property damage!

Improper operation can damage the pump or motor. Operating with the shut-off
device closed for more than 5 minutes is not recommended and generally dangerous
in the case of hot fluids.

+ Never allow the pump to run without fluid.
+ Do not operate the pump with the shut-off device in the suction line closed.

+ Do not operate the pump for a longer period of time with the shut-off device in
the pressure pipe closed. This can cause the fluid to overheat.

The pump must run quietly and vibration-free at all times.
The rolling bearings must run quietly and vibration-free at all times.

Increased current consumption with unchanged operating conditions is a sign of bear-

ing damage. The bearing temperature may be up to 50°C above the ambient temper-

ature, but never rise above 80°C.

- Check the static gaskets and the shaft seal regularly for leakages.

— For pumps with mechanical seals, there is little to no visible leakage during opera-
tion. If a gasket is leaking significantly, this is a sign that the gasket surfaces are
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9.3

9.4

Maintenance tasks

Draining and cleaning

Maintenance/repair

worn. The gasket must be replaced. The service life of a mechanical seal greatly de-
pends on the operating conditions (temperature, pressure, fluid properties).
- Wilo recommends checking the flexible coupling elements regularly and replacing
them at the first sign of wear.
- Wilo recommends briefly putting the standby pumps into operation at least once a
week to ensure they are always ready for operation.

Atmos TERA-SCH pumps require little routine maintenance. However, regular observa-
tion and analysis of various working parameters avoids serious troubles.

Keep daily logbook records of working parameters like suction and discharge pressure,
flow rate. It is recommended to record parameters twice a shift. Any sudden change
should be a signal for investigation.

Some of the routine maintenance checks for this purpose are as under:

R R

Mechanical Seal

Gland Packing

Gland Packing

Bearings

Suction Pressure

Discharge Pressure

Flushing

Vibration

Voltage and current

Rotating element

Clearances

Total Dynamic Head

Alignment

Check for leakage
Check for leakage

Check for leakage

Check temperature

Check pressure
Check pressure

Check for leakage

Check vibration

Check for the rated
values

Check for wear

Check the clear-
ances between
wear ring and im-
peller

Check on suction
and discharge

Check the align-
ment of pump with
motor

Table 12: Routine maintenance checks
- The rolling bearings of the motors are to be maintained according to the installation

and operating instructions of the motor manufacturer.

WARNING

Daily
Daily

Half yearly

Weekly

Daily
Daily
Weekly

Weekly
Weekly

Yearly
Yearly

Yearly

Half yearly

Risk of injury and damage to property!

10-120 drops/min
are normal

If necessary replace
with new packings

Bearings are
greased for life and
are maintenance
free

Flow through the
Flushing pipes must
be clear and con-
tinuous

If value of clearance
has increased, wear
ring should be re-
placed

For reference use
pump motor GA
Drawing

+ Dispose off the pump contents and rinsing fluid by taking the legal regulations

into account.

« Always wear protective clothing, protective gloves and protective goggles when

working.
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9.5

9.5.1
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Maintenance/repair

Dismantling

DANGER

Risk of fatal injury due to electrical current!
Improper conduct when carrying out electrical work can lead to death due to electric
shock!

+ Any work on electrical devices must only be carried out by a qualified electri-
cian.

Before all work on the unit, deactivate the power supply and guard against acci-
dental switch-on.

+ Any damage to the pump connection cable must only ever be rectified by a
qualified electrician.

Observe the installation and operating instructions for the pump, the motor and
other accessories.

Reinstall any uninstalled safety devices, such as terminal box covers, once the
work is complete.

Before commencing dismantling operations, ensure that the following tools and tackles
are available:

A crane / chain pulley block suitable for handling the weight of pumping unit

A selection of ring and open-ended spanners in British and Metric sizes

Eye bolts in British and Metric sizes

Cotton rope, wire rope, slings

Hardwood and metal packing blocks

Miscellaneous tools including a set of allen keys, drills, pin drivers, files and so on
Extractor / puller for bearing and coupling

N R N N 2

Maintenance and repair work require the pump be partially or completely dismantled.
The pump housing can remain installed in the piping.

- Switch off the energy supply to the pump and secure against switching on again.
-~ Close all valves in the suction line and pressure pipe.

-~ Drain the pump by opening the drainage screw and the venting screw.

-~ Remove coupling guard.

- If present: Remove the intermediate sleeve of the coupling.

-~ Remove the fastening screws of the motor from the base frame.

Exploded views of hydraulics
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Fig. 25: Exploded view of Atmos TERA-SCH hydraulic (mechanical seal version without sleeves)
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m Part description m Part description m Part description

1 Bolts for bearing housing Bolts for seal housing guard Dowel pin for location

2 Bearing housing (Drive end) 13 Seal housing guard 24 Shaft

3 Bearing 14 Impeller key 25 Wear ring

4 Supporting ring 15 Bolts for split flange 26 Impeller nut

5 Bearing cover (Drive end) 16 Lifting bolts 27 Dowel pin for wear ring

6 Water thrower 17 Air cock 28 Bolts for mechanical seal cover
7 Mechanical seal cover 18 Jack screws for opening top housing| 29 Bolts for bearing cover

8 O-ring 19 Hose pipe 30 Bearing cover (Non-Drive End)
9 Mechanical seal 20 Top pump housing 31 Lock washer

10 Abutment ring 21 Impeller 32 Lock nut

11 Hexagon plug 22 Bottom pump housing 33 Bearing housing (Non-Drive End)

Table 13: Exploded view of Atmos TERA-SCH hydraulic (mechanical seal version without sleeves)
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Fig. 26: Exploded view of Atmos TERA-SCH hydraulic (mechanical seal version with sleeves)

m Part description m Part description m Part description

1 Bolts for bearing housing O-ring for sleeve Top pump housing

2 Bearing housing (Drive end) 11 Hexagon plug 23 Dowel pin for location

3 Bearing 25 Wear ring 24 Shaft

4 Supporting ring 13 Seal housing guard 22 Bottom pump housing

5 Bearing cover (Drive end) 12 Bolts for seal housing guard 27 Dowel pin for wear ring

6 Water thrower 14 Impeller key 28 Bolts for mechanical seal cover
36 Sleeve nut 15 Bolts for split flange 29 Bolts for bearing cover

7 Mechanical seal cover 17 Air cock 30 Bearing cover (Non-Drive End)
8 O-ring 19 Hose pipe 31 Lock washer

9 Mechanical seal 18 Jack screws for opening top housing| 32 Lock nut

10 Abutment ring 16 Lifting bolts 33 Bearing housing (Non-Drive End)
34 Sleeve 21 Impeller

Table 14: Exploded view of Atmos TERA-SCH hydraulic (mechanical seal version with sleeves)
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Fig. 27: Exploded view of Atmos TERA-SCH hydraulic (version with gland pack)

m Part description m Part description m Part description

1 Bolts for bearing housing 17 Air cock 31 Lock washer

2 Bearing housing (Drive end) 18 Jack screws for opening top housing| 32 Lock nut

3 Bearing 19 Hose pipe 33 Bearing housing (Non-Drive End)
4 Supporting ring 20 Top pump housing 34 Sleeve

5 Bearing cover (Drive end) 21 Impeller 35 O-ring for sleeve

6 Water thrower 22 Bottom pump housing 36 Sleeve nut

11 Hexagon plug 23 Dowel pin for location 37 Gland cover

12 Bolts for seal housing guard 24 Shaft 38 Gland packing

13 Seal housing guard 25 Wear ring 39 Logging ring

14 Impeller key 27 Dowel pin for wear ring 40 Bolts for gland cover
15 Bolts for split flange 29 Bolts for bearing cover

16 Lifting bolts 30 Bearing cover (Non-Drive End)

Table 15: Exploded view of Atmos TERA-SCH hydraulic (mechanical seal version with sleeves)

9.5.2 Disassembling the top housing Close the isolating valves in suction and discharge line.

Drain the pump and open the air cock (17).

Remove both dowel pins (23) and all split flange nuts.

Types with gland packing

- Remove bolts for gland cover (40) from both ends and slide away the gland cover
(37).

- Remove gland packing (38) and logging ring (39).

- Connect suitable lifting tackles to the lifting bolts (16) provided on top half housing
(20).

—~ Remove the top housing.

-~ Remove the paper gasket placed in between the two housing halves.

Types with mechanical seal

- Disconnect the hose pipes (19).

- Loosen the nuts of the mechanical seal covers (7) and slide the covers away on the
shaft (24).

- Remove all bolts (15) that are joining top and bottom housing (20, 22).

- Connect suitable lifting tackles to the lifting bolts (16) provided on top half housing
(20).

-~ Remove the top housing.

-~ Remove the paper gasket placed in between the two housing halves.
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9.5.3

Dismantling the rotating element

®

Maintenance/repair

NOTICE

Avoid damage to the impeller during removal!
If the impeller is too tight, carefully heat the impeller shrouds uniformly inwards to-
wards the hub.

v oL

N N2

v

N N2

g

Identical steps for all pump types
- Remove the coupling screws/nuts of the coupling.

Remove the bolts (1) of the bearing housings (2, 33).
Lift the rotating element.

Remove bearing housings of both drive end (2) and non-drive end (33).
Remove both drive end and non-drive end bearings (3) using a puller. Never try to
extract the bearing by applying force to the outer race!

9
9
~ Remove the coupling.
9
9

- Remove supporting ring (4) from the non-drive end of the shaft (24).
- Remove water throwers (6) from both sides of the shaft (24).

Further steps for gland pack version
- Remove bolts (40) for the gland covers (37).

Remove gland cover (37) and gland (38) from the shaft along with logging ring (39).

9
- Unscrew and remove the sleeve nuts (36) on both sides.
9

Carefully extract o-ring (35) from the sleeve (34) with a suitable tool without dam-
aging it.

Remove the wear rings (25) from the impeller (21).

Clean the shaft to make it ready for removal of the sleeves.

-~ Toremove the sleeves effortlessly, apply some molly cream or grease on the shaft

and slide the sleeves over it

- Mark the position of impeller (21) on the shaft (22) to ease the reposition it while

reassembling!

- Remove the impeller (21) carefully. Avoid damage to the impeller key (14)!

Further steps for mechanical seal version with sleeves

- Remove bolts (28) for the mechanical seal cover (7).

- Slide out the mechanical seal cover (7) carefully over the shaft (22).

- To ease the positioning while reassembling, mark the position of mechanical seal (9)

on the shaft (22).

Pull the mechanical seal (9) carefully over the shaft.

Remove the abutment ring (10).

Unscrew and remove the sleeve nuts (36) on both sides.

Carefully extract o-ring (35) from the sleeve (34) with a suitable tool without dam-
aging it.

Remove the wear rings (25) from the impeller (21).

Clean the shaft to make it ready for removal of the sleeves.

- Toremove the sleeves effortlessly, apply some molly cream or grease on the shaft

and slide the sleeves over it

- Mark the position of impeller (21) on the shaft (22) to ease the reposition it while

reassembling!

- Remove the impeller (21) carefully. Avoid damage to the impeller key (14)!

Further steps for mechanical seal version without sleeves

- Remove bolts (28) for the mechanical seal cover (7).

- Slide out the mechanical seal cover (7) carefully over the shaft (22).

~ To ease the positioning while reassembling, mark the position of mechanical seal (9)

on the shaft (22).

Pull the mechanical seal (9) carefully over the shaft.

Remove the abutment ring (10).

Remove the wear rings (25) from the impeller (21).

Mark the position of impeller (21) on the shaft (22) to ease the reposition it while
reassembling!

Remove the impeller (21) carefully. Avoid damage to the impeller key (14)!
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9.6.1

9.6.2

9.6.3

9.6.4

9.6.5

38

Examination of internal compon-
ents
Check of wear rings

Check of sleeves

Check of impeller

Check of shaft & keys

Check of bearings

Maintenance/repair

Check both wear rings (25) for uneven wear.

- Measure the bore of the wear ring (25) at intervals around the circumference with an
inside micrometre.

—~ Measure the impeller neck diameter at intervals around the circumference with an
outside micrometre. The comparison of both measurements indicates the amount of
diametrical clearance between wear ring and the impeller neck.

Indications for wear ring replacement and restoration of the original clearance:

- The clearance is 150 % or more of the original design clearance

- Further deterioration of the hydraulic performance cannot be tolerated in the next
operating period

If one of the indicators is true, replace the wear rings. The clearance between impeller
neck and wear ring must be restored to the original design value. This is done by in-
stalling wear rings with a small bore, bored out to suit the diameter of the impeller.

Examine the sleeves to see if they are grooved or worn. If there are grooves or wear, re-
place the part.

Examine the impeller

- For damage

- For corrosive /erosion pitting

-~ For Cavitations pitting

-~ for Bent or cracked vanes

- Forinlet and outlet vane end wear

If damage is extensive, impeller replacement recommended. Before any decision on re-
pair work, ask Wilo for further information.

Check wear around the impeller neck as described in chapter "Check of wear rings".

Examine the shaft
-~ For the trueness
- for mechanical damage and corrosion

If the shaft is not true within 0.1 mm TIR (Total Indicated Reading), replacement or re-
pair is recommended. Before any decision on repair work, ask Wilo for further informa-
tion.

Examine the shaft keys and keyways for damage and wear. Remove and replace dam-
aged or worn out keys.

The ball bearings fitted on the Atmos TERA-SCH series are greased for life. No main-
tenance is required. Check that bearing rotates freely and smoothly, verify that the
outer ring presents no abrasions or discolouration. If there is any doubt regarding the
serviceability of the bearing, replacement is recommended.

SCH 150-230 630622 C3
SCH 150-555 6312772C3
SCH 200-320 6308 22 C3
SCH 200-500 6312772C3
SCH 250-360 6308 22 C3
SCH 250-380 631277C3
SCH 250-470 631277C3
SCH 300-430 6312727C3
SCH 350-500 6312727C3
SCH 400-580 6316272 C3
SCH 400-490 631327272C3
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Check of mechanical seal

Reassembly of rotating element

Maintenance/repair m
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SCH 400-550 6313277C3

Table 16: Ball bearings

Ensure that the sliding face does not present any scratches or abnormal wear. Verify
that the driving collar is well screwed on the shaft at the right place. Check that no ma-
terials block the spring action.

Installation must be carried out based on the detailed drawings in the chapter “Dis-

mantling”.

- Clean and check the single components for wear before installation. Damaged or
worn parts must be replaced with original spare parts.

- Coat location points with graphite or something similar before installation.

- Check the O-rings for damage and replace if necessary.

- Flat gaskets must be constantly replaced.

DANGER

Risk of fatal injury due to electrical current!

Improper conduct when carrying out electrical work can lead to death due to electric
shock!

+ Any work on electrical devices may only be carried out by a qualified electrician.

+ Before all work on the unit, deactivate the power supply and guard against acci-
dental switch-on.

+ Any damage to the pump connection cable should only ever be rectified by a
qualified electrician.

+ Observe the installation and operating instructions for the pump, motor and
other accessories.

+ Reinstall any uninstalled safety devices, such as terminal box covers, once the
work is complete.

NOTICE

Never bring sealing elements (O-rings) made of EP rubber into contact
with mineral oil-based lubricants.

Contact with mineral oil-based lubricants result in swelling or decomposition. The
O-ring must be fitted using water or alcohol only!

Gland pack version

- Place the impeller key (14) at its seat on the shaft (24).

- Slide the impeller (21) at its position on the shaft (24), matching the marked position
done while disassembly.

- Place the wear rings (25) on the impeller (21).

Slide sleeve (34) on both sides of the impeller over the shaft.

Insert O-ring (35) in between shaft (22) and sleeve (34) and ensure its proper posi-

tioning.

Screw in the sleeve nut (36) but do not tighten it now, keep it loose.

Slide in logging ring (39).

Place gland covers (37); followed by water thrower (6) on both sides.

Slide the bearing inner covers (5, 30) on either side of the shaft (24).

Place supporting rings (4).

Place the bearings (3) at the shaft ends using proper mounting aid.

Press the bearing housings (2, 33) over the bearings (3) using a mallet.

N2

N R 2N NN 2

Mechanical seal version with sleeves

~ Place the impeller key (14) at its seat on the shaft (24).

- Slide the impeller (21) at its position on the shaft (24), matching the marked position
done while disassembly.

- Place the wear rings (25) on the impeller (21).

- Slide sleeve (34) on both sides of the impeller over the shaft.
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Fig. 28: Location of mechanical seal on shaft

Maintenance/repair

- Insert O-ring (35) in between shaft (22) and sleeve (34) and ensure its proper posi-
tioning.
- Screw in the sleeve nut (36) but do not tighten it now, keep it loose.

Mechanical seal version without sleeves

- Place the impeller key (14) at its seat on the shaft (24).

- Slide the impeller (21) at its position on the shaft (24), matching the marked position
done while disassembly.

- Place the wear rings (25) on the impeller (21).

- Screw in the impeller nut (36) but do not tighten it now, keep it loose.

Reassembly of mechanical seal itself

Extreme cleanliness must be observed during installation. Damage to the seal faces and
mounting rings must be avoided. Never cover the sliding faces with a lubricant as
they must be assembled dry, clean, and dust-free! Drive pins must be replaced
whenever the seal is dismantled!

O-rings may be lubricated to reduce friction, during installation of the seal. EP-rubber
O-rings must not come into contact with oil or grease. In this case, lubrication with gly-
cerine or water is recommended.

1 Pump housing Stationary seat

3 Stationary seat Gland plate
5 O-ring Shaft
X Mechanical seal 1.6 Abutmentring

1.7 Abutment ring fixing screw

- Place the adjusting ring of mechanical seal at its pre-marked position.

- Place the grab screw (13) at its position on the adjusting ring, but do not tighten it
now, keep it loose.

-~ When pressing in stationery seats, make sure that the pressure distribution is uni-
form. Use plenty of water or alcohol as lubricant. If necessary, use a mounting
sleeve.

-~ Check that the stationary seal ring is seated at right angles.

For rest parts follow the similar procedure as per gland pack version pump:

- Place mechanical seal covers (7); followed by water thrower (6) on both sides.
- Slide the bearing inner covers (5, 30) on either side of the shaft (24).

- Place supporting rings ().

- Place the bearings (3) at the shaft ends using proper mounting aid.

- Press the bearing housings (2, 33) over the bearings (3) using a mallet.

m Mechanical seal without sleeve Mechanical seal with sleeve

Seal diameter Distance on the shaft (L) Seal diameter Distance on the shaft (L)

(@ dw) [mm] (@ dw) [mm]

[mm] [mm]

MG1 MG74 MG1 MG74

SCH 150-230 35 28.5 31 55 35 32.5
SCH 150-555 65 40 37.5 85 41 41.8
SCH 200-320 45 30 31 65 40 37.5
SCH 200-500 65 40 37.5 85 41 41.8
SCH 250-360 45 30 31 65 40 37.5
SCH 250-380 65 40 37.5 85 41 41.8
SCH 250-470 65 40 37.5 85 41 41.8
SCH 300-430 65 40 37.5 85 41 41.8
SCH 350-500 65 40 37.5 85 41 41.8
SCH 400-490 70 40 42 90 45 46:8
SCH 400-550 70 40 42 90 45 46:8

Table 17: Table for Mechanical Seal Adjustment

9.7.2

40

Reassembly of the pump

Ensure that housing is clean, dry, and free from foreign matter. Clean housing wear ring
thoroughly and ensure that they have no burrs.

WILO SE 2020-10



Maintenance/repair “

NOTICE
@ Change the gasket each time when the pump is opened!

Gland pack version

- Prepare a new gasket from 0.25-mm thick black joint paper or similar gasket mater-
ial.

- Lift the rotor assembly and place it on the bottom pump housing (22).

-~ Locate the new gasket on split flange of bottom half housing.

- Make sure the wear ring dowel pin (27) provided to the wear ring (25) sits properly in
its respective sit.

- Screw the bearing end covers (5, 30) to the bearing housings (2, 33) and bearing
housing to the bottom housing (22).

- Pull water thrower (6), gland cover (37), and logging ring (39) towards the bearings

(3) on both sides.

Check and ensure the proper position of the impeller. If adjustment is required, do it

by loosing/tightening sleeve nuts (36) on either side of the impeller.

Place all the bolts for split flange (15) at their respective positions

Place the top half housing (20).

Insert the dowel pins (23) of the housing.

Insert the bolts (1) for bearing housing at respective their position.

Tighten the bolts with a torsion bar with the proper sequence. For tightening

Fig. 30: Example of a straight cut torques, see chapter “Screw tightening torques”.

Check the proper position of the wear ring (25).

Stuff the needed number of gland pack rings in the stuffing box. For proper cutting

procedure of packing rings, see accompanying figures.

- Press in the logging ring (39) and stuff in remaining gland pack rings.

- Place the gland cover (37) at its position and tighten its bolts (40) hand tight. Check
for free rotation of the shaft.

N2

NN N2

N

Gland Packing
packing ring

Gland Packing
packing ring

size quantity
[mm]

size quantity
[mm’]

SCH150-230 |127 |4  |scH2s0-s470 |16 |4
SCH150-555 | 16 4 SCH 300-430
SCH200-320 | 12.7 4 SCH 350-500
SCH 200-500 | 16 4 SCH 400-490
SCH 250-360 | 12.7 4 SCH 400-550
SCH 250-380 | 16 4

Table 18: Table for gland packing details

Mechanical seal versions

-> Prepare a new gasket from 0.25-mm thick black joint paper or similar gasket mater-
ial.

- Lift the rotor assembly and place it on the bottom pump housing (22).

- Locate the new gasket on split flange of bottom half housing.

- Make sure the wear ring dowel pin (27) provided to the wear ring (25) sits properly in
its respective sit.

— Screw the bearing end covers (5, 30) to the bearing housings (2, 33) and bearing
housing to the bottom housing (22).

- Pull water thrower (6), gland cover (37), and logging ring (39) towards the bearings

(3) on both sides.

Check and ensure the proper position of the impeller. If adjustment is required, do it

by loosing/tightening sleeve nuts (36) on either side of the impeller.

Place all the bolts for split flange (15) at their respective positions

Place the top half housing (20).

Insert the dowel pins (23) of the housing.

Insert the bolts (1) for bearing housing at respective their position.

Tighten bolts (15) and (1) with a torsion bar with the proper sequence. For tighten-

ing torques, see chapter “Screw tightening torques”.

N%

NN N2
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- Slide in the mechanical seal covers (7) at their respective positions and tighten the
belonging bolts (28).

- Check the proper position of the wear ring (25).

- Fix the hose pipes (19) to the mechanical seal covers (7).

NOTICE
@ While assembling stainless steel components, apply molybdenum-disulphide paste
to prevent galling/seizure. Doing this also facilitates easy removal in future.

9.7.3 Screw tightening torques

Nominal diameter — Coarse thread
class

M6 M8 M10 |(M12 |M14 |M16 |M20 | M22 | M24 |M27 |M30 |M33 |M36
8.8 Nm 9.2 22 44 76 122 190 300 350 500 600 1450 | 1970 | 2530
Ft. Ib. 6.8 16.2 325 56 90 140 221 258 369 443 1069 | 1452 | 1865
Table 19: Tightening torques — Untreated Screw (black finish); Coefficient of Friction 0.14

10 Faults, causes and remedies

DANGER
Risk of death due to electrocution!
Improper conduct when carrying out electrical work can lead to death due to electric
shock! Electrical work must be carried out by a qualified electrician in accordance
with the locally applicable regulations.
WARNING
No persons are allowed to be present inside the working area of the
pump!
Persons may suffer (serious) injuries while the pump is in operation! No persons may
therefore be present inside the working area. If persons must enter the working area
of the pump, the pump must be decommissioned and secured against being
switched on again without authorisation.
WARNING
Sharp edges on the impeller!
Sharp edges can form on the impeller. There is danger of limbs being severed! Pro-
tective gloves must be worn to protect against cuts.

Further steps for troubleshooting

If the points listed here do not rectify the fault, contact customer service. Customer

service can assist in the following ways:

-~ Telephone or written support.

-~ On-site support.

- Inspection and repair at the factory.

Costs may be incurred if you request customer services! Please contact customer ser-

vices for more information.

10.1 Faults

Possible error types

1 Delivery rate too low

2 Motor overloaded
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10.2

Causes and remedies

Faults, causes and remedies

Error type

Pump end pressure too high

Bearing temperature too high

Pump housing leakage

Shaft seal leakage

Pump does not run smoothly or is loud

3
4
5
6
7
8

Pump temperature too high

Table 20: Error types

Error type:

Counter pressure too — Check system for
X high contaminants
— Reset the duty point
X Pump and/or piping not | — Vent pump and fill
completely filled suction line
Inlet pressure too low or | — Correct the fluid level
negative suction head — Minimise resistances
too high in the suction line
X — Clean filter
— Reduce negative suc-
tion head by installing
the pump lower
X X X Sealing gap too large — Exchange worn wear
due to wear ring
X Incorrect direction of — Change the motor
rotation connection phases
Pump sucks air or the — Replace gasket
X L L
suction line is leaky — Check suction line
X Supply line orimpeller — Remove clog
clogged
X X Pump blocked by loose | — Clean pump
or jammed parts
Air pockets in the piping | — Change the pipe lay-
X out orinstall an air vent
valve
Speed too low
— with frequency con- | — Increase frequency in
X verter operation the permissible range
— without frequency — Check voltage
converter operation
X X Motor running on — Check phases and
2 phases fuses
X Counter pressure of the | — Readjust the duty
pump too low point or adjust the im-
peller
X The viscosity or density | — Check the pump di-
of the fluid is higher mensioning (consult
than the design value with the manufacturer)
X X X The pump is strained Correct the pump in-
stallation
X | X Speed too high Lower speed
X X Pump unit poorly — Correct alignment
aligned
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Spare parts

Spare parts

Error type:

Thrust too high

— Clean the relief bores
in the impeller

— Check the condition
of the wear rings

Bearing lubrication not
sufficient

Check bearing, ex-
change bearing

Coupling distance not
maintained

— Correct the coupling
distance

— Flow rate too low

— Maintain recommen-
ded minimum flow rate

— Housing screws not
correctly tightened or
gasket defective

— Check tightening
torque
— Replace gasket

Leak in mechanical seal

— Replace the mechan-
ical seal

Shaft sleeve (if present)
worn

— Replace the shaft
sleeve

Imbalance of the im-
peller

— Rebalance the im-
peller

Bearing damage

— Exchange bearing

Foreign object in the
pump

— Clean pump

Pump pumps against
closed shut-off device

— Open the shut-off
device in the pressure

pipe

Table 21: Causes of error and remedies

Spare parts may be ordered via a local installer and/or Wilo customer service. List of ori-
ginal spare parts: Refer to the Wilo spare parts documentation and the following in-
formation in these installation and operating instructions.

CAUTION

Risk of property damage!

Trouble-free pump operation can only be guaranteed when original spare parts are
used.

Use only original Wilo spare parts!

Information to be provided when ordering spare parts: Spare part numbers, spare
part names/descriptions, all data from the pump rating plate.

Recommended spare parts

In case of standard operation, we recommend the following list of spare parts regarding
the period of functioning.

For 2 years of normal operation:
Mechanical seal or Packing, ball bearings and the different gasket required for the dis-
mounting of the pump.

For 3 years of normal operation:

Mechanical seal or Packing, ball bearings and the different gaskets required for the dis-
mounting of the pump, wear rings and their nuts. For the pumps equipped with gland
packing, include the gland plate.

For 5 years of normal operation:
Take the same lot of part as for 3 years and add shaft and impeller.

The maintenance of the split case pumps is easier than other pump types. Then in order
to facilitate this operation we strongly recommended purchasing a batch of parts with
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Spare parts m

the pump in order to reduce the shut down timing. It is strongly recommended to pur-
chase the original spares parts from Wilo. In order to avoid any mistake we invite you to
supply with any spare parts demand, the information mentioned on the data plate of
the pump and /or motor.

Recommended spare parts (gland pack version)

No. Description Quantity | Recommended
1 Bolts for bearing housing 8
2 Bearing housing (Drive End) 1
3 Bearing 2 .
4 Supporting ring 1
5 Bearing end cover (Drive End) 1
6 Water thrower 1
11 Hexagon plug -
12 Bolts for seal housing guard 4 .
13 Seal housing guard 4 .
14 Impeller key 1
15 Bolts for split flange -
16 Lifting bolts 2 .
17 Air cock 1 .
18 Jack screws for opening top housing 2
19 Hose Pipe 2 .
20 Top pump housing 1
21 Impeller 1
22 Bottom pump housing 1
23 Dowel pin for location -
24 Shaft 1
25 Wear ring 2 .
27 Dowel pin for wear ring 2 .
29 Bolts for bearing cover 8
30 Bearing end cover (Non-Drive End) 1
31 Lock washer 1 .
32 Lock nut 1 .
33 Bearing housing (Non-Drive End) 1
34 Sleeve 2
35 O-ring for sleeve 2
36 Sleeve nut 4
37 Gland cover 2
38 Gland Set .
39 Logging ring 2
40 Bolt for gland 2
Coupling key 1
Coupling guard Set .
Gasket paper 1 .

Table 22: Recommended Spare Parts (gland pack version)

Recommended Spare Parts (mechanical seal version)

Recommended spare parts (mechanical seal version)

No. Description | Quantity | Recommended
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Recommended spare parts (mechanical seal version)

1 Bolts for bearing housing 8
2 Bearing housing (Drive End) 1
3 Bearing 2 .
4 Supporting ring 1
5 Bearing end cover (Drive End) 1
6 Water thrower 1
7 Mechanical seal cover 2 .
8 O-ring 2 .
9 Mechanical seal 2 .
10 Abutment ring 2 .
11 Hexagon plug -
12 Bolts for seal housing guard 4 .
13 Seal housing guard 4 .
14 Impeller key 1
15 Bolts for split flange -
16 Lifting bolts 2 .
17 Air cock 1 .
18 Jack screws for opening top housing 2
19 Hose Pipe 2 .
20 Top pump housing 1
21 Impeller 1
22 Bottom pump housing 1
23 Dowel pin for location -
24 Shaft 1
25 Wear ring 2 .
26* Impeller nut 2
27 Dowel pin for wear ring 2 .
28 Bolts for mechanical seal cover 2
29 Bolts for bearing cover 8
30 Bearing end cover (Non-Drive End) 1
31 Lock washer 1 .
32 Lock nut 1 .
33 Bearing housing (Non-Drive End) 1
34*%*  Sleeve 2
35**  O-ring for sleeve 2
36**  Sleeve nut 4
Coupling key 1
Coupling guard Set .
Gasket paper 1 .

*Only mechanical seal version without sleeve; **Only mechanical seal version with
sleeve

Table 23: Recommended Spare Parts (mechanical seal version)

12 Disposal

121 Oils and lubricants Operating fluid must be collected in suitable tanks and disposed of in accordance with

the locally applicable guidelines (e.g. 2008/98/EC).
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12.2 Water-glycol mixture

12.3 Protective clothing

12.4 Information on the collection of
used electrical and electronic

products
—

Disposal m

The operating fluid complies with Water Hazard Class 1 of the German Administrative
Regulation of Substances Hazardous to Water (VwVwS). When disposing of it, the loc-
ally applicable guidelines (e.g. DIN 52900 on propanediol and propylene glycol) must be
observed.

Used protective clothing must be disposed of in accordance with the locally applicable
guidelines (e.g. 2008/98/EC).

Proper disposal and appropriate recycling of this product avoid environmental damage
and dangers to your personal health.

NOTICE

Do not dispose in domestic waste!

This symbol means do not dispose the electrical and electronic product in domestic
waste. The symbol is included on the product, the packaging, or the accompanying
documentation.

Note the following points for proper handling, recycling, and disposal of the product:
- Only hand over the product at designated, certified collection points.
-~ Observe the locally applicable regulations!

Consult your local municipality, the nearest waste disposal site, or your retailer for in-
formation of proper disposal. See www.wilo-recycling.com for more information about
recycling.

Subject to change without prior notice!
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13 Appendix
13.1 Examples for typical installation
layouts

Fig. 31:

48
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Appendix

13.2 Examples for proper and inappro-
priate pipework

Fig. 32:
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3aranbHi BigoMocTi
MNpo ui iHcTpyKUiT

ABTOpCbKi NpaBa

BHeceHHs 3MiH

3axonu 6e3neku

Po3ni3HaBaHHSA NpaBun TeXHIKK
6e3neKku

3aranbHi BigoMocTi

[HCTPYKLUiS 3 MOHTa>)Ky Ta eKcrnyaTauii € CKNagoBok YaCTMHO LibOro NPUCTPOLO.
MpoynTanTe Lo IHCTPYKLitO, MepLU Hi>k po3noyaTtn poboTy, i TpumManTe ii B AOCTYMHOMY
micui. CyBope 4OTPUMaHHS L€l iHCTPYKUiT — HeobxigHa yMOBa BUKOPUCTaHHS 3a
NpU3HaYeHHSAM i NpaBUNbHOT ekcnnyaTalii npucTpoto. MoTpibHO AOTPMMYBATUCS BCiX
TeXHIYHMX YMOB i MapKyBaHHS Ha NpUCTPOI. LIS iHCTPYKLis 3 MOHTaXy Ta ekcrnyaTauil
CTOCYETbCA BiANOBIGHOrO BUKOHAHHS NPUCTPOIO Ta 6a30BUxX NpaBu TexHikun 6esnekwy,
LLIO 3aCTOCOBYIOTHCS Ha Yac BUXOAY IHCTPYKUIA Y APYK.

AHrnincbka MOBa € MOBOIO OpUriHaNbHMX IHCTPYKLIN 3 ekcnnyaTadil. Bepcii Bcima
iHLLMMW MOBaMU € Nepeknagamu OpuriHanbHUX IHCTPYKLUIV 3 ekcrtyaTauii.

ABTOpPCbKi NpaBa Ha Lo IHCTPYKLitO0 3 MOHTaXy Ta eKCruyaTauii HanexxaTb BUPOOHUKY.
3a60poHSAETLCS KOMitOBAaTH, PO3MOBCIOAXKYBATU, BUKOPUCTOBYBATU A151 OTPUMAHHS
KOHKYPeHTHMX nepeBar abo po3KpMBaTK iHWMM 0C06aM 3MICT LibOro JOKYMEHTY,
He3ane>kHo Bif MOro Tumny.

Brpo6HMK 3anmLuae 3a co60to MpaBo Ha BHECEHHS TeXHIYHMX MoaundiKaLin y
KOHCTPYKLitO NpUCTPOto a0 OKpeMmnx KOMMOHEHTIB. BukopucTaHi intoctpauii MOXyTb
BiOPIi3HATUCH BiO OPUriHANBHUX | € NULLE NpMKNagaMm 306pa>keHHs NPUCTPOLO.

Ller po3gin mictuTb 6a30Bi BKa3iBKM ANng okpeMux a3 TepMmiHy ekcryaTadii.

HeOooTpuMaHHS UMX YKa3iBOK Hece TaKi pu3mnku:

~ TpaBMU ntofen Bif eNeKTPUYHMX, MexaHivyHux i 6akTepionoriyHux akTopis, a
TaKOXX Bif, BNNMBY eNleKTPOMarHiTHMX Nonis;

~> LWKOAa HAaBKOJULLHbOMY CepefoBULLY Bifl BUTOKY Hebe3neyHnx pevoBuH;

—~ NOLUKOA KEHHS MalHa;

—> HEeCnpaBHICTb NeBHWX PYHKLi BUpoby.

HenoTpuMaHHSA HaBeOeHWX YKa3iBOK NPU3BOAMTb [0 HEMOXKJIMBOCTI BifLUKOAYBaHHS
36UTKiB.

TakoXX cnip AOTPUMYBATUCh IHCTPYKLUIi | TpaBUN TexHiku 6e3neku, HaBeQeHUX B
iHWMX po3sginax.

LLlo6 3ano6irtv TpaBMyBaHHIO 1 MOLLKOAKEHHIO MaMHa, Y Uil iHCTPYKLIT 3 MOHTaXy Ta

eKcnnyaTtauii HaBeeHo nNpasnna TexHiku 6e3nekn. Mpasuna TexHikm 6e3nekn

BiO6paXkatoTbCs MO-Pi3HOMY.

—~ lMpasuna TexHikn 6e3neku, Ki CTOCYOTbCS TPaBMYBaHHS, PO3MILLYIOTbCSA Ha CipoMy
(hOHi, NOYMHAKTBCS i3 CUTHANBHOTO CNOBA, | Nepef, HUM YKa3aHo BifNoBigHWUIA
cMMBON.

HEBE3IMEKA

Tun i pxxepeno He6e3neku
Hacnigkun Hebe3neku v iHCTPYKLUii A1 3anobiraHHs.

- lNpaBuna TexHikn 6e3neku, aKi CTOCYOTbCS MOLIKOAKEHHS MalHa, MOYMHAOTLCS i3
CMTHaNbHOrO C0Ba i BigobpaxkatoTbcs 6e3 cumaony.

OBEPEXXHO

Tun i pxxepeno He6e3neku
Hacnipgku abo iHdopmadis

CuzHanbHi cnosa

-~ HEBE3MEKA!
HepoTpumaHHs npaBun TexHikn 6e3nekun NpM3BoLMTb A0 BaXKKMX TpaBM abo
cMepTi.

-~ MONEPEMKEHHS!
HenoTpyMaHHs UMX iHCTPYKLUi MOXKe Npu3BecTy o (BaxKKux) Tpasm.
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3axoau 6esnekun “

- OBEPE>XXHO!
HepoTpUMaHHS LUMX IHCTPYKLi MO>XKe MPU3BeCTM 00 NOLIKOMAXKeHHS MaliHa Ta horo
MO>K/TMBOI MOBHOT BTPATMU.

—~ BKA3IBKA!
KopwucHa iHdhopmauisi o0 BUKOPUCTaHHS BUPODy.

CumBonu

Y UMX IHCTPYKLiSIX BUKOPUCTOBYHOTbCS BKa3aHi HUXKYe CUMBOIIN.

Hebe3neka! Bucoka Hanpyra

3aranbHui CMMBON NonepenykeHHs Npo Hebesneky
Monepep>xeHHa! Hebe3neka po3aaBntoBaHHA
Moneped>xeHHA! PU3NK OTPMMaHHS Nopisis
Monepep>xeHHs! [apsadi noBepxHi

Monepep>xeHHs! BUCOKMI TUCK

Monepep>xeHHs! MNigBiLLeHi BaHTaXi

3acobu iHAMBIAYyanbHOro 3axXMCTy: yasramTe Kacky
3acobu iHAMBIAYanbHOro 3aXMCTy: yasralTe 3aXMCcHe B3yTTH
3acobu iHaMBIAYanbHOro 3axXMCTy: yadranTe 3aXMCHi pyKaBuui

3acobv iHAMBIQYanbHOro 3axMCTy: yaaranTe 3acobu 3axXMcTy poToBoi
MOPOXKHWUHM

‘ 3acobu iHAMBIAYyanbHOro 3axXMCTy: yasramTe 3aXMCHi OKynspu
.: KopucHa iHchopmallis

MepcoHan NoBMHeH:
2 NPONTU IHCTPYKTaXK OO0 YNHHUX MiCLLeBUX HOPM 3 OXOPOHM MpaLlj;
~ NPOYUTATM 1 3aCBOITU IHCTPYKLiIO 3 MOHTa>XKy Ta eKcnsyaTauii;

DO GOPPPPPP >

G

2.2 KBanidikauis nepcoHany

MepcoHan NoBMHEH BONOAITU Takoo KBanidikawieto:

—~ eneKTPOMOHTaXXHi po60TU: eNleKTPOMOHTaXXHi po60TN MOBUHEH BUKOHYBATK
KBanithikoBaHNIN eNeKTPUK;

- MOHTaXK/meMOHTaX MOBUHEH BMKOHYBATW KBaNihikoBaHMI TeXHIYHUI cnewyianicT,
KU NPONLLOB HAaBYaHHS W00 po60TU 3 HEOOXIAHMM IHCTPYMEHTOM i
MaTepianamu gns KpinneHHs.
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2.3

2.4

2.5

54

EnekTpomMoHTaXHi po6oTu

TpaHcnopTyBaHHSA

MoHTaXx/neMoHTaXx

3axoau 6e3nekun

Bu3Ha4yeHHsl mepMiHa «KBanighikoBaHuli enekmpukss

KBanicgikoBaHu enekTpmk — Le ocoba 3 BiANOBiGHOK TEXHIYHOK OCBITO, 3HAHHAMM
1 [OCBIAOM, 9Ka 34aTHa BU3Ha4YMTK Ta 3anobirtn Hebe3snewi BpaXKeHHS eNeKTPUYHUM
CTPYMOM.

9
9

9

EnekTpOMOHTaXxXHi pob0TN NOBUHEH BUKOHYBATW KBanihikoBaHUM eNeKTpuK.

Mig vac nip’eqHaHHA 00 eNeKTPUYHOT MepeXKi Cnif [OTPUMYBATUCA YAHHUX HOPM i
npaBwi MicLeBOi eHepreTUYHOI KOMNaHil.

Mepen no4aTkoMm pobiT Big’eAHaNTe NPUCTPIN Bif eNeKTPUYHOT Mepexki Ta
3abnokyiTe Noro Big HECaHKLIOHOBAHOTO BBIMKHEHHS.

MpoBeniTb HaBYaHHA NepCcoHany 3 NMTaHb eNeKTPUYHOro NiAKNtOYeHHS 1 cnocobis
BUMKHEHHS MPUCTPOLO.

3Ba>kaMTe Ha TeXHiYHi 4aHi, HaBedeHi B Uil iHCTPYKUIT 3 MOHTa>)Ky Ta ekcnyaTauii, a
TaKOXX Ha 3aBOLACbKiN Tabnuuui.

3a3eMniTb NPUCTPIN.

Mig vac nig’eQHaHHS 40 eNeKTPUYHMUX KOMYTaLiNHUX YCTaHOBOK [OTPUMYWMTeCS
TeXHIYHNX BUMOT BUPOBHMKa.

Y pasi BUKOPUCTaHHS efIeKTPOHHMX MYCKOBKX Perynsatopis (Hanpuknag, npucTpoto
MAaBHOro Mycky abo 4acTOTHOro NepeTBOpoBaYa) 4OTPUMYATECS TEXHIYHUX BUMOT
LLIOA,0 eNeKTPOMarHiTHOI CyMiCHOCTI. 3a HeOOXiIAHOCTI cNifg ypaxysBaTu cneuianbHi
3acobu (ekpaHoBaHi kabeni, GinbTpM TOLWO).

He BUKOpUCTOBYMTE NOLIKOA KEHI 3’€AHYBaNbHi Kabeni. 3BepHiTbCs 40 CepBiCHOrO
LeHTpy.

yparante 3acobu 3axucTy:

— 3aXWCHi pyKaBWYKK 0N 3aXUCTY Bif NOpi3is;

— 3axucHe B3yTTS;

— repMeTWYHi 3aXMCHi OKynapw;

— Kacky (y pasi BUKOpPUCTaHHS MigMOMHOT0 NPUCTPOIO).

BrikopurcTOBYITE NUnLLEe 0iLiiHO BU3HaYeHi 11 3aTBepAXKeHi
BaHTa>X03axOoMMtoBanbHi 3acobu.

ObupainTe BaHTa>XK03axoMoBasbHi 3acobu BiNOBIAHO A0 YMOB BUKOPUCTAHHS
(noroma, Touka KpinieHHs, BaHTaX TOLLO).

3aBXxau Nig’eQHYNTe BaHTa>K03axontoBasnbHi 3acobu 4o crnewianbHO MO3HAYeHUX
TOYOK KPineHHs (nipinmanbHMx yLIJOK).

YcTaHOBNIONTE NIANOMHUIA NPUCTPI Y TaKOMY MOMOXKEHHI, iKe rapaHTyBaThMe
MOro CTIMKICTb Nif Yac BUKOPUCTAHHSA.

3a HeobXigHOCTI Mif Yac BUKOPUCTAHHSA MNiANOMHOIO NPUCTPOIO KepyBaTW MPOLLeCOM
nigomy NoBMHHa apyra ocoba (Hanpvknaa, Konu B nNoni 30py onepaTopa €
nepeLukoam).

3a60pOoHAETLCA 3HAXOANTUCA Nif NiABiLLEHMM BaHTa>keM. 3ab0OpPOHAETLCS
nepemilyBaTH nigBilleHi BaHTaXi Hag po6ourMm MicLsimMu, fle 3HaXoOATbCS NIOOU.

Mip yac TpaHcnopTyBaHHS W Nepe MOHTaXKeM 3BaXkalTe Ha BKasaHy HMXKYe
iHdopmauito.

9

9

He HamaranTecs gictaTvcs BCMOKTYHOYOrO M HanmipHOro naTpyobkKis UM iHLWmMX
0TBOPpIB.

YHUKaNTe NoTpPanfsHHSA CTOPOHHIX NpeameTiB. AN uboro cnig 3anuwaTty Ha
obnagHaHHi 3aXMCHi KpULLKKN abo yNakoBKY A0 MOMEHTY MO0 NepeMilleHHs Ons
MOHTaXYy.

YNakoBKY 1 KPULLIKM MO>KHA 3HIMATK 3i BCMOKTYHOYOI0 Y¥ BUXIGHOIO OTBOPY AN
ornapgy. MNicns uboro ix NOTPIGHO BCTAaHOBUTU Ha Micue, Wob 3aXMCTUTH Hacoc, a
Tako>X 3apaav 6e3neku.

BrkopuncTOBYWTE TaKi 3aX1CHi 3acobu:

— 3axXuUCHe B3yTTS;

— 3aXWCHi pyKaBMYKWN 019 3aXUCTY Bif NOPi3iB;

— Kacky (y pasi BUKOpUCTaHHA NigIOMHOro NPUCTPOLO).

Ha micui MOHTa)Ky LOTPUMYNTECS YNUHHMX HOPM i MPaBWM 3 OXOPOHM Npaui 1 TeXHIKK
6e3nekw.

HeobxigHO cyBOpPO AOTPUMYBATMCS OMUCAHOI B Ll IHCTPYKLIT 3 MOHTaXy Ta
ekcnnyaTtauii npouegypu NOBHOI 3ynuHKM BUpoby abo yCTaHOBKM.

Bin’eqHanTe NpUCTpin BiO enekTpU4HOI Mepexxi Ta 3abnoKynTe NOro Bif
HeCaHKLiOHOBAHOTO BBIMKHEHHS.

Yci yacTuHp, LWo o6epTatoTbCs, MOBMHHI 3HAXOQUTUCH Y CTaHi CNOKOIO.
3aKpuinTe 3anipHU KnanaH Ha BNyCKHOMY OTBOPi 1y HanipHoMmy Tpybonposogi.
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2.6

Mip vac ekcnnyaTauii

3axoau 6esnekun “

—~ 3abe3neyTe Hane>kHe NPOBITPIOBAHHSA B 3aMKHEHOMY NPOCTOPI.

—~ PeTenbHo nouncTbTe NpUCTpIn. MpopaesiHgikyTe NpUCTPOI, y AKUX
BMKOPUCTOBYIOTLCS NepekadyBaHi cepeosuLLa, Hebe3neyHi 4Ng 300poB’s.

—~ lNepeqn NpoBeAeHHAM 3BaptoBanbHUX pobiT abo pobiT 3 eneKTPUYHUMU MPUCTPOSMU
nepekoHamTech y BiACYTHOCTI Hebe3nekn BubyXxy.

—~ YpsranTte 3acobu 3axucTy:
— 3axXWUCHe B3yTTS;
— Kacky (y pasi BUKOpWUCTaHHS NiAMOMHOr0 NPUCTPOIO).

—~ Pobou4a 30Ha, e BUKOPUCTOBYETLCSA MPUCTPIN, HE MOXKe BYTN 30HOIO BiGMOYMHKY.
Mig vac ekcnnyaTauii B poboyiln 30Hi He MOBMHHI 3HaXO[UTUCS MOAN.

—~ OnepaTop NOBMHEH HeranHo noBigomMnTy 6esnocepedHbOMY KepiBHMKY Npo BCi
HecnpaBHOCTI abo BigXWeHHs.

= Y pasi BUHUKHEHHS Hebe3MneyHOoi HecnpaBHOCTi onepaTop NOBUHEH HeraHo
BMMKHYTUW NpUCTpin. [lo Hebe3neyHnx HeCNpaBHOCTEN BIGHOCATLCS:

— HEeCnpaBHiCTb 3aN0bOiKHNX | KOHTPONbHUX MPUCTPOIB;
— TMOLUKOA KEHHS aeTanein Kopnycy;
— MOLIKOOXKEHHS enekTpoobnagHaHHS.

—~ BigkpwiTe BCi 3anipHi knanaHu B Tpy6onpoBoAi 3i BCMOKTYOUOI 1 HanipHOT
CTOPOHMW.

—~ BukoHyWMTe nuie Ti poboTKn 3 TEXHIYHOTO 06CNYroByBaHHS, SKi ONMCaHi B LN
IHCTPYKLUIT 3 MOHTaXy Ta ekcnnyaTauii.

—~ J[Ans peMOHTY, 3aMiHu1, OONOBHEHHS 1 MoaundiKaLii BUKOPUCTOBYNTe nuLue
opwriHanbHi 3anacHi YacTuHK Big BUpOOHMKA. BUpOBHMK He Hece BiANOBIAaNbHOCTI
3a BUKOPUCTaHHS IHLUMX 3aMacHMX YacTUH.

—~ Y pasi npoTikaHHS pigMHN NepekavyyBaHOro cepefoBuLLa, 30KkpeMa poboyoi pignHu,
il cnig HeranMHo 3i6paTu 1 yTUNi3yBaTH 3riGHO 3 YUHHUMM MiCLLEBUMW NPABUIAMMU.

— TpvMawTe iHCTPYMEHTU 1 iHLWI NpeaMeTH B creuianbHO BigBegeHnX Micusx.

Heb6e3neka 4Yepes Ha2piBaHHSA
BinbLUicTb MOBEPXOHb NPMBOAY Mif 4ac pobOTM CUMBHO HArpiBaEeTbCS.

Tako>X Lii NOBEPXHi 3aNULLAIOTLCS rapaunumMu  Micns BUMKHEHHS npucTpoto. byabTte
py>ke obepexxHi, TOpKatoUMCh LMX MOBEPXOHb. SIKLLO NOTPIOHO TOPKATUCS rapsumx
MOBEPXOHb, yAsAralTe 3aXMCHi pyKaBUYKN.

MepekoHawTech, L0 3N1MTa BOAA He HAATO rapsya Ans iHTEeHCUBHOTO KOHTaKTY 3i
LUKipOtO.

BMKOpMCTOByIZTe BignosigHe cnopap>keHHa ong 3axucty Bi[, BUNAQKOBOroO KOHTAaKTy 3
rapavynMMum KOMNOHEHTaMW.

He6e3neka BHacnidok 3amszyBaHHs npedmemis 0052y abo iHwux npedmemis

o6 yH1KHYTK Hebe3nekn, NOB’A3aHOI 3 06epTaHHAM YaCTUH NPUCTPOLO:

—~> He BOSAranTe BinbHMIM abo NogepTMI 0OAr YM OBENIPHI NprKpacwy;

—~ He po36bupanTe NpUCTPOI, TPU3HAYEHI AN 3aXUCTY Bif BUNALKOBOrO KOHTAKTY 3
4aCTUHAMM, LLLO PyXatoTbest (HaNpMKnag, 3aXUCHUI KOXXYX MyhTu);

— YMUKaWTe NpUCTPIN y poboTy NuLLIe 3@ HASBHOCTI TaKOro 3axmcTy;

— 3HIMaTW NPUCTPOI, MPU3HAaYeHi ON5 3aXMCTY Bif BUNAJKOBOro KOHTaKTY 3
YaCTUHAMM, LLLIO PYXatTbCS, MOXKHA f1LLIE B MOBHICTHO BUMKHEHIN yCTaHOBL.

He6e3neka 4epe3 wym

JoTpumynTecs TeXHIYHUX BUMOT LLLOJA0 3BYKOBOIO TUCKY, YKa3aHUX Ha 3aBOACHKIN
Tabnuyui OBUryHa. 3Ha4eHHs 3ByKOBOro TUCKY A5 Hacoca 3aranom npubnunsHo
LOPIBHIOE 3HAYEHHIO ANs ABUrYHa, TO6TO +2 AB(A).

JoTpUMyNTECS YNHHUX CaHITAPHO-TIFIEHIYHNX HOPM. SKLLO MPUCTPIn
BUKOPUCTOBYETLCS 33 HOPManbHUX YMOB eKCMyaTaLlii, onepaTop NOBUHEH BUMIPATH
3BYKOBUM TUCK.

PieHb 3BykoBOro Tcky 80 AB(A) i BuLe Mae 6yTu BKazaHUI y NPaBMiax BUKOHAHHS
po6iT. OnepaTop Tako>X NOBUHEH 34iMCHIOBATM TaKi 3anobiXHi 3axoaun:

—~ iHopmyBaTK ekcnayaTauiiHWIA NepcoHan;

—~ 3abe3neyvyBaTn 3aXUCT OPraHiB CIIyxy.

3a HasBHOCTI piBHA 3ByKOBOro TUCKY 85 AB(A) i BULLE onepaTop NOBUHEH:
— 3anpoBafuTV 060B’S3KOBY BUMOTY LLLOL,0 BUKOPUCTAHHS 3aXUCTY OPraHiB Cyxy;
= MO3HAYUTU 30HM 3 BUCOKUM PiBHEM LLYMY;
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2.7 Po60TK 3 TexHi4YHOro
o6cnyroByBaHHSA

2.8 Mpusoa: nBuryH ctavpapty IEC

2.9 060B’s13kM onepaTopa

3 3aCTOCVBaHHﬂ/BVIKopVICTaHHﬂ

31 BukKopucTaHHS 3a NpU3HaYeHHAM

56

3acTocyBaHH:/BUKOPUCTaHHS

- y>KMBaTW 3axoaM AN 3MeHLeHHs WyMy (Hanpuknag, 3acTocyBaHHA i3onauii,
LUYMO3aXVUCHMX eKPaHiB).

MpomikaHHs

[oTpumyiTecs mMicLueBMx cTaHOapTisB i HOpM. 3anobiraTe NpoTikaHHIO Hacoca, Wwob
3aXUCTUTY NIOAei | HABKONWLHE cepeaoBuLLe Bia HebesneuHnx (Bnbyxosux,
TOKCMYHMX YW rapsiumnx) peyoBuH.

MepekoHanTecs, Lo CYyXMI Xif Hacoca HEMOXKTMBUI. CyXMI Xig, MOXKe CNPUUYNHUTI
MOLUKOOXKEHHS YLLiNIbHEHHS Bana Ta, K HACNiA0K, MPOTiKaHHS.

—~ BukopucToByIMTe Taki 3aXMCHi 3acobu:
— repMeTWYHi 3aXMCHi OKynapw;
— 3aXWUCHe B3YTTS;
— 3aXWCHi pyKaBUYKK 018 3aXUCTY Bif Nopi3sis.

—~ BUKOHy#MTe nuLe Ti pob60TK 3 TeXHIYHOro 06CnyroByBaHHS, AKi ONMCaHi B Lin
IHCTPYKLIiT 3 MOHTaXKy Ta ekcnnyaTauii.

—~ [And TexHi4Horo obcnyroByBaHHA 1 PEMOHTY MOXHa BUKOPUCTOBYBATW NuLLe
opwriHanbHi getani Big BupobHmka. BUpobHUK He Hece BiANOBiAanbHOCTI 3a
BUKOPUCTAHHS iHLUMX 3aMaCHUX YacTUH.

—> Y pasi npoTiKaHHA piAvHM NepekavyBaHOro cepefoBuLLa, 30Kkpema pobo4oi pignHu,
il cnig HeramHo 3i6paTu M yTUNI3yBaTh 3riGHO 3 YNHHUMUN MiCLIEBUMW NPaBUIAMMU.

—~> 36epiraniTte iIHCTPYMEHTM B CNeLianibHO BiABEAEHNX MiCLSX.

— Micng 3aBepLueHHs pobiT BCTaHOBITb HA MicLie BCi 3an06idKHI 1 KOHTPONbHI NpUCTpOi
Ta nepesipTe iXHIO NpaLe3aaTHICTb.

Figpaeniky Mo>kHa nig’eAHyBaTn 0o AsuryHis ctangapty IEC B3. LLlo6 obpatu ABUryH,
OMB. TEXHIYHI XapaKTepUCTUKM ANa NOTPIOHMX eKcnayaTauinHMX MOKa3HUKIB
(Hanpuknag, po3mip, KOHCTPYKLIS, HOMIHaNbHA MOTYXXHICTb rifpaBniuHOT cUCTeMN,
uncno obepTis).

OnepaTop NOBUHEH:

HapaTy iHCTPYKLItO 3 MOHTaXy Ta eKcrnuyaTauii Ha MOBi, 3p03yMinii Ang nepcoHany;
3abe3neyunTn HanexXxHy NiaroToBKy NepcoHany Ao BkasaHux pobiT;

3a6e3neunTy po3bipnuBicTb 3HaKiB 6e3mekn i iHhopMaLiMHNX 3HAKIB;

NMPOBOAMTUN HaBYAHHS NePCOHany WoA0 NPMHUMAIB po60TH YCTaHOBKY;
YHEMOXK/IMBUTU PU3UK YPAKEHHS eJIEKTPUHHUM CTPYMOM;

YCTaHOBMTW Ha MicLi BCTaHOBMeHHs 06nagHaHHA 3aXMCT Bif BUNaAKOBOro TOPKaHHA
Hebe3MneyHNX KOMMOHEeHTax (gy>ke X0NOoOHMX, [y>Ke rapsAumx, Takux, Lo
obepTaloTbCs);

BiAMe>KyBaTW 1 NepeKpUTN Hebe3neyHy 30Hy;

BM3Ha4MTK 060B’A3KM NepcoHany Ans 3abesneveHHs 6e3nevHoi NpakTUKM
BMKOHAHHSA pobiT.

N R N N A2

NN

3ab0pOoHSAETLCA BUKOPMCTOBYBATM NPUCTPIN AiTaM i ocobam monogLwmm 3a 16 pokis,
ocobam 3 06MeXKeHUMU HiI3UHHUMMU 1 PO3YMOBUMU MOXKITMBOCTSIMU YW 0OMEXKEHUM
pocsigoM. Ocobu, gki He gocsarnm 18 pokis, MatOTb 3HAXOAUTUCA Nif HarNA4oM
TEeXHIYHOro creuianicTa.

Hacocu Wilo-Atmos TERA-SCH M0o>kHa BUKOPUCTOBYBATU NiLLE 33 TaKUM

NpU3HaYeHHAM:

—~ 3abip Boau;

~ MigBULLIEHHS TUCKY 4 3aranbHe TPAHCMOPTYBAHHS B MepeXKax enekTpocTaHLin,
CMCTeM BOJOMNOCTa4aHHS Ta MYHILMMANbHMUX CMCTEMaX MOCTaYaHHA NMUTHOI BOAK;

~> Mofaya OXono[>KyBaNbHOT BOAW B €MeKTPOCTaHLiAX i NPOMUCIOBUX MiANPUEMCTBAX;

~> BOAONOCTa4YaHHSA B KOMepLIiNHOMY CiflbCbKOMY rocnofapcTsi, 30KkpemMa Ans ipuradii;

- nepekadyBaHHs BOOW cMCTeM onaneHHs (BignosigHo no sumor VDI 2035,
HiMmeuumHa) i BoOornikonesux cymitlen.

[103BONSAETLCA BUKOPMCTOBYBATU 3 HACOCOM MULLIE MEepeKayyBaHi CepedoBuILLA, YKa3aHi
B po3Aini «TexHiuHi xapakTepucTukmn». Aue. cneumdikalito Hacoca i NigTBepa>KeHHS
3amoBneHHs. CTOCOBHO 3MiHV MepekayyBaHOro cepefosuLLa cnif 3asganerigb
3BepHyTUCS [0 komnawii Wilo.
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4.1.1

4.1.2

4.1.3

4.2

3a6opoHeHi MeToAM ekcnnyaTauii

Onwuc Bupoby
KoHcTpyKuis

rippasnika

AsuryH

YwinbHeHHs

Po60Ta 3 YacTOTHUM
nepeTBoploBavyeM

Onuc Bupoby “

BMKOPUCTaHHA 3@ NPM3HAYEHHAM TaKOXX BUMArae AOTPUMaHHS BUMOT LibOro NocibHmKa.
Bynb-siKe iHLIE BUKOPUCTAHHS € BUKOPUCTAHHAM He 33 MPU3HAYEHHAM.

MNONEPEA>KEHHA! HeHane>)xHe BUKOPUCTaHHA Hacoca MoXXe NpU3BecTU Ao

BUHUKHEHHS He6e3neYyHUX CUTyauil i NOWKOJ KEHHS.

—~ 3ab0pOHSAETLCS BUKOPUCTOBYBATU 3 NMepeKayvyBaHNM CepefoBULLEM, IKe He
3aTBepPO>KEHO BUPOOHUKOM.

—~ 3abopoHeHi pe4OBMHU B NepeKavyBaHOMY CepefoBULL MOXKYTb BUBECTU 3 Nady
Hacoc. ABpasuBHi pedoBuHK (Hanpuknag, nicok) 36iNbLyOTh 3HOLWEHHS Hacoca.

- TpumaliiTe nerko3aiimMm1cTi MaTepianv/nepekadysaHi cepefoBuLLa Ha 6e3nevHii
BiOCTaHi Big npucTpoto.

—~ CTOpPOHHi 0cobn He [,ONYCKaOTLCSA [0 BUKOHAHHSA pobiT.

—~ 3abopoHSAETLCS eKCMNIyaTyBaTU HACOC 3a MeXKaMMN BCTAHOBITEHUX FPAaHNYHUX
3Ha4eHb.

—~ 3ab0pOHAETHCA 3AINCHIOBAaTU HECAHKLIOHOBAHI MepeTBOPEHHS.

—~ BukopuCTOBYMTE NMLLe 003BOMEHE NPUNAGAs M OpUriHanbHi 3anacHi YacTUHN.

CTaH[apTHMM MicLLeM MOHTAXKy € TeXHIYHI NPUMILLLEHHS B XKUTOBMX YY1 MPOMMUCIIOBUX
6yniBnsx 3 iHWMM TexHiYHUM 0bnagHaHHAM. Hacoc He npu3HadeHn ons
6e3nocepeqHbOro MOHTaXKy B NMPMMILLIEHHSIX iHLLOMO MPU3HAY€eHHS, 30Kpema B
XKUTMOBUX i POBOUMX MPUMILLEHHSX.

[ns BCTaHOBNEHHS 330BHi HeobxigHe o6nagHaHHs CreuianbHoro BUKOHaHHs (aBuryH 3
AHTMKOHOEHCATHOK CUCTEMOIO HarpiBaHHsl) I 3aXUCTOM Bif:

~ pouly;

—~ Temnepatypu noHag 40 °C;

— CTOPOHHIX YacTOK, HanpmKnag nicky.

Hacoc Wilo-Atmos TERA-SCH — Lie Hacoc 3 akCianbHOPO3AiNbHUM KOpnycoMm,
3MOHTOBaHMM Ha CTaHWHI A1 TOPU3OHTANIbHOTO BCTAHOBMEHHS. KOHCTPYKLis Hacoca
nepenbayae nocnigoBHe Nig’eqHaHHA 0o Tpybonposoay. 3ane>KHo Big TEXHIYHNX
BMMOT 3aMOBHVKA, ABWUTYH MO>KHa BCTAHOBIIIOBATW NiBOPYY YM NPaBoOpyY Bif Hacoca
(po60Ta 33 rOAMHHMKOBOIO CTPINKOIO UM NPOTU HEi).

BignosigHi npucTpoi ynpasniHua Wilo (Hanpuknag, cuctema kepyBaHHs KOMGOPTOM,
CC-HVAC) Moy Tb 6€3nepepBHO KOHTPOOBATH MOTYXKHICTb HACOCIB.

MpucTpoi ynpasniHHa HacociB Wilo 3a6e3neuyytoTs:
~ ONTMMI3aLito NPOAYKTMBHOCTI Hacoca Ans noTpeb yCTaHOBKY;
—~ 0c06n11MBO EKOHOMHY pob0Ty Hacoca.

Hacoc cknagaeTbes 3i cnipanbHOro Kopnycy, po3AineHoro B3[oBxX oci (i3 3aMiHHUMK
KOMMeHCaUiiHUMK KinbUAMM) | BIGAUTUX OMOPHUX HIXKOK Hacoca. Poboue Koneco — e
3aKpuTe papianbHe poboye KONeco NoAaBiMHOro BioCMOKTYBaHHSA. [ng pobotun
rigpaeni4HOI CUCTEMM BUCOKOTO HAanopy 3aCTOCOBYETLCS KOHCTPYKLIS 3 ABOMA
3aKpyTKamu, ika J,03BOJISE MiHIMi3yBaTW padianbHi 3ycunns Ha By30/ Bana.
MigWwunnHMKM Bana Hacoca aBNstoTb CO60t0 pagianbHi KynbKOMiGWNMHUKMK, LLO He
noTpebytoTb 40AATKOBOrO 3MaLLLEHHS.

B ycTaHOBL BUKOPUCTOBYHOTbCS TpMhasHi ABUIyHM cTaHdapTy IEC.

BKA3IBKA

SKLLo TemnepaTypa cepefoBsuLLa B ycTaHosLi nepesuiye 90 °C, BUKOPUCTOBYNTE
TepMOCTIVKWIA 3’ €QHYBANbHUN Kabenb XXMBEHHS.

Hacoc pns nepekavyBaHHS cepedoBULLLA MA€E KOB3Hi TOPLEBI YLLiNbHEHHS 3riQHO 3
EN 12756 abo canbHMKOBE YLUiNbHEHHS.

Ho3BonseTbcst poboTa 3 HaCTOTHUM NepeTBOptoBayYeM. [MB. [OKYMEHTaLit0 BUPOOHMKa
OBUryHa Ta BUKOHYMTeE HaBe[eHi B Hii BUMOTM M iHCTPYKLUiT.
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4.3 Tunoswuii kop,
Mpuknag: Wilo-Atmos TERA-SCH 250/360-75/4-L1
Atmos MopenbHun psg Bupobis
TERA Cepis
SCH KoHcTpyKuif (HAacoc i3 pO3HIMHUM KOXKYXOM, FOPU30HTanbHMIA)
250 HomiHanbHui giameTp HanipHoro naTpy6ka (DN)
360 HomiHanbHui giameTp poboyoro Koneca, MM
75 HomiHanbHa NOTy>KHiCTb ABUryHa P, kBT
4 KinekicTe nontocis
L1 KoHdirypauis matepiany: poboye koneco 3 6poH3n
4.4 TexHi4YHi XapaKTepucTUKM
3aranbHi
[ata surotosnexHs, [MFY] [vB. 3aBOACHKY Tabnuuky
Mig’eqHanHa 0o mepexi, [U/f] [I1B. 3aBOACHbKY TabnuuKy ABUryHa
Cno>kmMBaHa NoTy>KHicTb, [P,] [vB. 3aBoACbKy TabNNUUKy ABUrYHa
HomiHanbHa noTy>kHicTb, [P,] [vB. 3aBoACbKy TabNMuKy ABUryHa

HomiHanbHa yacToTa o6epTaHHs, [vB. 3aBOACHKY Tabnuuky

[n]

Makc. BucoTa nogadi,[H] [uB. 3aBOACHKY Tabnuuky
Makc. BuTpaTa, [Q] [B. 3aBOACHKY TabnmuKy
Honyctuma Temnepatypa Bin -20 °C po +100 °C
cepenosuLa, [t]

[Honyctuma Temnepatypa +40°C

HaBKOMMULLHBOTO CepeaoBumLLa, [t]

JonycTumuia pobounin TUCK, 10/16 6ap ( 3anexHo Big Tuny)
[

®naHui PN 16 3rigHo 3 EN 1092-2

— Bopa cuctemun onanenHs 3rigHo 3 VDI 2035

. . — Bopa [i1s 0X0nofAXKeHHs/xonogHa Boaa
[lo3BoseHi nepekavysaHi . o .
— Bopornikonesa cymiul i3 KOHUeHTpaui€o 0o

CEPEAOBIIS 40 % Big 06’emy
— HeouunweHa Boga
Knac 3axucty IP55
Knac izonsuii, [Cl.] F
3axucT gBUryHa [uB. DOKyMeHTaLio BUPOobHMKa

CneuianbHe BUKOHaHHS a60 3 ONOMI>XKHMM o6naaHaHHAM (3a nonaTkosy onnaTy)

— Bopa cuctem onanenHsa 3rigHo 3 VDI 2035, Boaa
ﬂ03BoﬂeHi nepeKanBaHi ana OXO”OH)KEHHR/XOHO,D,HH BOoOa

cepeposuila — Bopornikonesa cymill i3 KOHLeHTpauieo Ao
40 % Bip 06’emy

Hacocu 3 gBuryHamu, ski MatoTb iHLWY Hanpyry abo

CneujanbHa Hanpyra/4actoTa
4acToTy, HAfAKTHCS 33 3aMOBEHHAM

HopartkoBa inopmauis CH

— Bopa cuctemu onaneHHs (3rigHo 3 VDI 2035/
VdTUV Tch 1466/CH: 3rinHo 3 SWKI BT 102-01)

[o3BoneHi nepekayyBaHi — be3 peyoBWH, L0 3B’A3y0Tb KMCEHb, 6e3
cepenoBuLLA ANS HacociB XiMiYHMX yLUiNbHEHb

CCTEM OnaneHHs — YcTaHoBKa Mae ByTun 3aKpUTOO ONs 3aXMCTy Big,

Kopos3ii. 3rigHo 3 VDI 2035 (CH: SWKI BT 102-01);
YCYHE@HHSI TOYOK MPOTiKaHHS
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4.5 BimomocTi WwWopo nip’eaHaHHs
|
GD GD
/
Fig. 1: JopaTkoBi 3’eQHaHHSA Ha Kopnyci
BimoMmocTi Wopao nin’eaHaHHs
N2 Hacoc CG PG PM | AC CDS |CDD |GD | VG TG
1 SCH 150-555 18 3/8 | 3/4 |- 1/2 | 1/2 1/4 | M8 M8
2 SCH 150-230 26 3/8 |1 3/8 |3/4 |3/4 |3/4 | M8 M8
3 SSCH 200-320 | 24 3/8 |3/4 [3/8 |3/4 |3/ |3/4 | M8 M8
4 SCH 200-500 26 3/8 |1 3/8 |3/ |3/4 |3/4 | M8 M8
5 SSCH 250-360 | 21 3/8 |1 38 |1 1 3/4 | M8 M8
6 SCH 250-380 28 3/8 |1 38 |1 1 1 M8 M8
7 SCH 250-470 28 3/8 |1 3/8 |1 1 1 M8 M8
8 SCH 300-430 28 3/8 |1 3/8 |1 1 1 M8 M8
9 SSCH 350-500 | 28 3/8 |1 3/8 |3/4 |3/ |1 M8 M8
10 SSCH 400-490 | 32 3/8 |1 3/8 |1 1 3/4 | M8 M8
11  SCH 400-550 32 3/8 |1 3/8 |1 1 3/4 | M8 M8
CG — Compound Ground (ocHoBa); PG — Pressure Gauge (MaHomeTp); PM — Priming
(3anoBHeHHs); AC — Air Cock (kpaH ans Bunycky nositps); CDS — Casing Drain
(Suction) (apeHaxx koxyxa (BCMOKTYBaHHs));
CDD — Casing Drain (Delivery) (opeHax koxyxa (HarHiTanHs)); CD — Casing Drain
(mpeHax koxyxa); GD — Gland Drain (apeHax canbHuka); VG — Vibration Gauge
(BibpomaTumk); TG — Temperature Gauge (gatunk TepmomeTpm).
Tabn. 1: BinomocTi WwWoao nif’egHaHHs
4.6 O6epToBUI eNleMeHT

OCHRO® G 61381393, GGy B QN B\ @D

Fig. 2: O6epTOBMI eneMeHT Hacoca y BUKOHAHHI i3 CanbHUKOBOIO HabMBKOIO

o o (o

Kopnyc nigwunHuka (npusogHa CanbHukKoBa HabuBka
CTOpOHa)
3 MigwunHuk 39 BydepHe KinbLe 21 Poboue koneco
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) o o O

MigTpMyBanbHe KinbLe Brynka KpuLuka nigwnnHmka (HenpmsogHa
cTopoHa)
5 Kpuwika nigwmnHuka (npusogHa 35 YLWinbHIoBanbHe KinbLe 4na sTynku | 31 3axucHa wainba
CTOpOHa)
6 Po36pu3kyBay Boau 25 KomneHcauilHe KinbLe 32 3aTUCKHa ranka
36 HakupgHa ranka 27 BcTaHOBMOBANbHUN WTUGT 33 Kopnyc nigwmnHuka (HeanBo,uHa
KOMMNEHCaLiNnHOro Kinbus cTopoHa)
37 KpuLika canbHUKa 14 LLinoHka pobou4oro Koneca

Tabn. 2: 06epTOBUIA eNEMEHT HAacoCa Y BUKOHAHHI i3 CanbHUKOBOK HabUBKOO

ONONONONONONONO NN NI ORI ©H @, @ O, ® DE®;, B » B 6D 35D 3

Fig. 3: O6epToBU eNeMeHT Hacoca Yy BUKOHAHHI 3 KOB3HUM TOPLIEBUM YLLUiNbHEHHAM 6e3 BTYnoK

e r—

Kopnyc nigwunHuka (npusogHa BydepHe KinbLe Poboue koneco
cTopoHa)
3 MigwunnHuk 10 OnopHe KinbLe 30 Kpuiika nigwmnyuka (HenpusogHa
CTOpoOHa)
4 MigTpMMmyBanbHe KinbLe 26 lanka poboyoro koneca 31 3axucHa wanba
5 Kpwwka nigwunHuka (npusogHa 25 KomneHcauirHe KinbLe 32 3aTUCKHa rarnka
cTopoHa)
6 Po36pu3Kysay Boau 24 Ban 33 Kopnyc nigwunHuka (HenpusoaHa
CTOpoHa)
7 KpuLLKa KOB3HOro TOpLLEBOro 14 LLinoHka poboyoro koneca
YLWiNbHEHHS
8 YWwinbHtoBanbHe KinbLe 27 BcTaHoBMOBANbHUIA WTUGDT
KOMMEHCALUIMHOro Kinbus

Tabn. 3: 06epTOBUIA eNleMeHT HAacoCa Y BUKOHAHHI 3 KOB3HWM TOPLIEBUM YLUiNIbHEHHSM 6€e3 BTYNOK

Fig. 4: O6epToBWI eNemMeHT HacoCa Yy BUKOHaHHi 3 KOB3HVMM TOPLIEBUM YLLifIbHEHHSIM i3 BTyJIKaMu
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) o o o

Kopnyc nigwwmnHuka (mpusogHa
cTopoHa)

YwWwinbHIoBanbHe KinbLe

LUinoHka pobo4oro Koneca

3 MigwunHnk 9 BydepHe kinbLe 21 Poboue koneco

4 MipTpMyBanbHe KinbLie 10 OnopHe KinbLe 24 Ban

5 Kpuiika nigwmnyuka (npusogHa 34 BTynka 30 Kpuuwika nigwunxuka (HenpusogHa
CTOpOHa) CTOpOHa)

6 Po36pu3skyBay Boamn 35 YWwinbHioBanbHe Kinble ang sTynku | 31 3axucHa wanba

36 HakvpHa ranka 25 KomneHcauiiHe Kinbue 32 3aTncKHa raka

7 KpuLLKa KOB3HOIo TOPLLEBOro 27 BcTaHOBMOBANbHUM WTUGDT 33 Kopnyc nigwunHuka (HenpusogHa

YLWiNbHEHHS

KOMMeHCcaUinHOoro Kinbus

cTopoHa)

Tabsn. 4: O6epTOBUIA eNIeMEHT HAacOCa Y BUKOHAHHI 3 KOB3HWM TOPLIEBUM YLLINIbHEHHSM i3 BTYNIKamMu

4.7

4.8

4.9

HacocHa ycTaHoBKa 3 TpUdasHMM ABUTYHOM
(50 l'u) 6e3 peryntoBaHHsA Ymcna obepTis

KoMnnekT noctavyaHHs:

AopaTkoBe npunapns

Mepen6ayyBaHi piBHi WyMy

KOMMEKTHUN arperar;

NN N2

Hacoc Atmos TERA-SCH;

CTaHWHa;

MyTa Ta 3aXMCHUI KOXKYX My TH;

3 eNleKTpoaBUryHom abo 6e3 Hboro.
IHCTPYKLiA 3 MOHTaXy Ta ekcnuyaTauii.

Inwe Hacoc:
—~ Hacoc Atmos TERA-SCH;
—~> onopa nigwmnHunka 6e3 cTaHuHK;

~> IHCTPYKUIS 3 MOHTaXKy Ta ekcnnyaTauii.

[opnaTtkose npunanas cnif 3aMoBnsTVM okpemo. [leTanbHui nepenik HaBedeHo B

KaTanosi  MoKyMeHTauii 415 3aNacHUX YacTUH.

MoTy>XHicTb ABUrYHa Py,

PiBeHb 3ByKOBOro TUCKY A1 BUMipiOBaHOI MOBEPXHi Lp,

[kBT] A, [nB(A)]?
2-NonoCcHUI 4-noniocHUA 6-nonioCcHUM
(2900 06/xB) (1450 06/xB) (980 06/x8)

0,75 62 47 48
11 62 52 48
15 65 52 47
2,2 65 56 51
3 70 56 55
4 67 59 55
55 70 59 55
7,5 70 59 59
9,2 70 59 59
11 70 64 59
15 70 64 59
18,5 70 64 63
22 70 64 63
30 72 66 64
37 72 66 64
45 77 66 68
55 77 67 68
75 80 72 70
90 80 72 70
110 80 74 70
132 80 74 70

IHCTPYKUis 3 MOHTaXy Ta ekcnnyaTauii Wilo-Atmos TERA-SCH
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4.10 HonycTumi 3ycunns u KpyTHi
MOMeHTM A pnaHuiB Hacoca

Fig. 5: NonycTumi 3ycnunns v KpyTHi MOMEHTH
ons dnaHuiB Hacoca, BUroTOBMEHOTO i3 Ciporo
YaByHY

62
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MoTy>XHicTb ABUrYHa Py,

PiBeHb 3ByKOBOro TUCKY ANSi BUMipIOBaHOI NoBepXHi Lp,

[kBT] A, [nB(A)]?
2-nonoCHUM 4-nonocHUi 6-nontocHui
(2900 06/xs) (1450 06/xg) (980 06/x8)

160 80 74 76

185 80 74 76

200 81 76 76

220 81 76 76

250 81 76 76

280 83 77 76

315 83 77 76

355 83 77 78

400 81 77 78

450 81 77 81

500 81 77 81

560 81 77 81

630 81 77 81

710 - 77 8/1

800 - 77 81

900 - 77 81

1000 - 77 -

Y CepeHe NPOCTOPOBE 3HAUEHHS PIBHIB 3BYKOBOTO TUCKY BCEpEANHI BUMIPIOBaHOT
obnacTi B dhopmi Kyba Ha BigcTaHi 1 M Big noBepxHi ABUTyHa.

Tab6s1. 5: Mepenbavysani pisHi LUyMy Ans cTaHgapTHoOro Hacoca (50 I'y)

3ycunns F, [H]

bynb-sike conno

Z 3ycunns F

KpyTHi momeHTH M, [H-m]

Z KpyTHi
MOMeHTU M

100 1200 | 1340 | 1080 | 2100 525 | 375 | 435 |780

125 1420 | 1580 | 1280 | 2480 630 | 450 |570 | 915

150 1800 | 2000 | 1620 | 3140 750 | 525 |615 | 1095
200 2400 | 2680 | 2160 | 4180 975 | 690 | 795 | 1440
250 2980 | 3340 | 2700 | 5220 1335 | 945 | 1095 | 1965
300 3580 | 4000 | 3220 | 6260 1815 | 1290 | 1485 | 2670
250 4180 | 4660 | 3760 | 7300 2325 | 1650 | 1905 | 3420
400 4780 | 5320 | 4300 | 8340 2910 | 2070 | 2385 | 4290
450 5380 | 5980 | 4840 | 9380 3585 | 2550 | 2940 | 5280
500 5980 | 6640 | 5380 | 10420 4335 | 3075 | 3540 | 6390
550 6580 | 7300 | 5920 | 11460 5130 | 3660 | 4215 | 7590
600 7180 | 7960 | 6460 | 12500 6060 | 4320 | 4980 | 8970

3HaverHs 32idHo 3 1ISO/DIN 5199, knac Il (2002) — dodamok B, modenbHuii psd N2 1A.

Tabn. 6: JonycTUMI 3yCUNns  KpYTHI MOMeHTW Ans cnaHuiB Hacoca

SAKLLO He BCi poboYi HaBaHTaXKEHHS CAraloTb MaKCMManbHO JOMYCTUMUX, OJHE i3 Lnx
HaBaHTa>XeHb MOXKE NepeBULLYBaTU CTaHOAPTHE rPaHUYHe 3HaYeHHs. SKLLO

BUKOHYHOTbCA BKa3aHi HUXK4e J00aTKOBI YMOBU:

—~ yCi CKNagoBi 3yCuib i KPYTHUX MOMEHTIB MepeBULLYIOTb MaKCMManbHO JoNyCTUMe
3HaYeHHs He 6inbLie HixXX y 1,4 pasu;
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5 TpaHcnopTyBaHHS i
36epiraHHs

5.1 MocTtauaHHsa

5.2 TpaHcnopTyBaHHA

R

o

©
©

TpaHcnopTyBaHHS 1 36epiraHHs “

> 3yCUNNS U KPYTHI MOMEHTM, WO AitoTb Ha ¢naHui, BignosigaTb BUMOram
KOMMeHcauinHoT piBHOCTI.

2 2
21 e 2M].
effective + effective 2
2N i 2 M
max. permitted

Fig. 6: KomneHcauinHa piBHiCTb

IA

max. permitte

Y Fottective M £ Megective € APUPMETUYHMMUN CyMaMK eheKTUBHUX 3HaYeHb 060X thraHuiB
Hacoca (Bnyck i Bunyck). X F.. permitted M Z Moo permitted € QPUMETUMHUMU CyMamK
MaKCMUMasbHO 4OMYCTUMMX 3HaYeHb 060X (raHuis Hacoca (Bnyck i Bunyck). Y
KOMMeHcauinHin pisHocTi He 6epyTbcsa 0o yBaru anrebpaivHi 3Hakn X F i X M.

Hacoc nocTavaeTbes 3aKkpinneHnm Ha NigAoHI B 3aBOACHKMX YMOBAX i 3aXMLLEHUM Bif,
6pyny v Bonoru.

MepesipaiTe BiaCyTHICTb AedeKTiB BaHTaxy (MOWKOAXKEHHS, KOMMNEKTHICTb)
6e3nocepenHbO NiCNS KOro OTPMMAHHS. Yci gedekTn matoTb 6yTH BKasaHi B
OOKyMeHTauii Ha BaHTaX. Mpo Bci gedekTn HeobXigHO NOBIAOMUTU B KOMMaHito-
nepesi3HMK abo BUpOOHMKY He3nocepeaHbO B AeHb OTPUMAHHSA BaHTaXy. SKLLO Npo
nedekTn byae noBigomMneHo nisHille, BOHM po3rnagatucs He yayTb.

HEBE3IMEKA

PU3MK cMepTenbHOro TpaBMyBaHHS Yepes NifBilleHi BaHTaXi
3ab0pOoHAETLCA CTOATM Mif NiABILLEHUMN BaHTa>KaMun. Hebe3neka oTpuMaHHs
(Ba>kkmx) TpaBm Yepes nagiHHa getanen. 3a60POHSIETLCS NEPEMILLYBaTH BaHTaXi
Hap Micusamu, Oe NpaLooTb N0AN.

Cnig no3HaunTK 6e3neyHi 30HK, Y IKMX HiYOro He 3arpo>KyBaTUMe No[aM y pasi
nadiHHg BaHTaxKy (um Moro yacTuHM) abo MOMOMKM UM PO3PMBY NiAiManbHOro
NpUCTPOLO.

BaHTaXki He MOBMHHI 3HAaXOAMTUCH Y MiABiLLEHOMY CTaHi [OBLUe, HiXX Tpeba.
MprcKOpeHHS 11 ranbMyBaHHS Mig Yac niginManbHUX onepawi He MOBUHHO
HapaxkaTu ntogen Ha Hebesneky.

MOMEPEAXKEHHA

TpaBMM pyK i Hir Yepe3s BiACYTHICTb 3ac06iB 3axucTy
Hebe3neka oTpumaHHs (Ba>kKix) TpaBMm nif Yac poboTu. BUKopUCTOBYIMTE TaKi
3axmcHi 3acobu:

* 3aXUCHe B3YTTS;
* 3aXWCHi pyKaBMYKWN 019 3aXUCTY Bif NOpi3iB;
* TepMeTWYHi 3aXM1CHi OKynsapw;

* Kacka, SiKy cnig BAAraTv B pasi BUKOPUCTAHHS NiGAOMHOr0 MPUCTPOIO.

BKA3IBKA

BUKOpPUCTOBYITE NULLE CNIPAaBHUIA NiAMOMHUIA NPUCTPIN

[ns niginMaHHSA 1 0NycKaHHA Hacoca BUKOPUCTOBYITE NMLLe CNpaBHUIA MNiJAOMHUI
NpuCcTpin. He gonyckanTe 3aTUCKAHHA HAacoca nig Yac Moro NiginMaHHs i
onyckaHHs. He nepesuLLynTe BaHTa>KONiAMOMHICTb NigNOMHOro npucTpoto. MNepep
BMKOPWUCTAHHAM MiJMNOMHOIo NpMUCTPOLO NepeBsipTe MOoro npauesnaTHiCTb.

IHCTPYKUiF 3 MOHTaXKy Ta ekcrinyaTauii Wilo-Atmos TERA-SCH 63



5.2.1 KpinneHHs Hacoca

Fig. 7: He niginmanTe kopnyc 3a pum-60nTun

64

TpaHcnopTyBaHHS 1 36epiraHHs

OBEPEXXHO

Hebe3neka NoLIKO XKeHHS MaliHa Yepe3 HernpaBuIibHe TPAHCNOPTYBaHHS

LLlo6 3abe3neunTn HanexxHe LieHTPyBaHHS, yce obnagHaHHa CKNapatoTb
3a3panerigb. Y pasi nagiHHA YM HeHane>KHOro NoBOO KEHHS iCHY€E pU3NK
HEKOPEKTHOrO LieHTpyBaHHS abo HenpaeunbHOi poboTu Yepe3 gedopmadito. Tpybu
1 KnanaHu He BUTPUMYIOTb HaBaHTa>KeHHS!, TOXK He MOBWHHI BUKOPUCTOBYBATUCS
Ans gikcauii BaHTaXiB Nif Yac TPaHCMOPTYBAHHS.

+ BukopucToByiTe 0ns TPaHCMOPTYBAHHS NiLLe [03BOJEHI BAHTa>XX03aXxoMNMoBabHi
3acobu. MopbanTe Npo CTIMKICTb BaHTaXKy, OCKINbKY B Ljii KOHKPETHI KOHCTPYKLUIT
Hacoca LeHTp TAXKIHHS 3MiLLeHni yropy (nepeBaxkye B BEPXHil 4aCTuHi).

+ Hikonu He nig’eqHyNTe BaHTa>K03axoMNtoBanbHi 3acobu 0o Banis ans nigiiMaHHs
YCTaHOBKMW.

» He BMKOpUCTOBY#MTE TpPaHCMOPTHI NiABICKM HA HACOCi YN ABUTYHI, W06 NiIOHATW BCIO
YCTaHOBKY. BOHM npu3HayeHi nvile ons TpaHCNOPTYBAHHA OKPEMMUX KOMMOHEHTIB
nif, 4ac MOHTaXy Y1 OEMOHTaXKY.

3HiManTe ynakoBKy NuLLe Ha MiCLi 3aCTOCYBaHHS, W06 NepeKoHaTUCb Y BiACYyTHOCTI
MOLUKOA KEHb HAacoca Mif Yac TPaHCMOPTYBaHHS.

OBEPEXXHO

Pu3uK nowKoa>KeHHs Yepes3 HernpaBUibHY YNaKoBKY

SIkLo Tpeba NOBTOPHO TPAHCMOPTYBATK HACOC, MOro CNif 3anakyBaTV TakUM YMHOM,
W06 3anobirT Moro NoLWKoA KeHH0. [ns Lboro cfif BUKOPUCTOBYBATH
opwuriHanbHy ynakoBky abo aHanorivHy.

OBEPEXXHO

HenpaBunbHe nigiiMaHHs Hacoca MoXke NPU3BECTU [0 UOro
NOLIKOAXKEHHS. PU3UK napiHHA

3ab0poHSAETLCS MiQIMMaTH HAaCOC, KON CTPOMNK 3HAXOAATLCS Mg KOPNyCcoMm
NigWnnHMKa. PUM-601TM Ha BEPXHBOMY KOPMYCi HAacoca MPU3HaYeHi nuwe Ans noro
niginMaHHA Nig Yac TexHiYHoro o6cnyrosyBaHHs. He niginmanTe Becb Hacoc 3a
pum-60nTK. besnevHe poboye HaBaHTa>KeHHS TPOCIB 3MEHLLYETLCS i3 36iNbLLEHHAM
BHYTPILUHbOrO KyTa. 3a00pPOHAETLCSA OMYyCKaTH Y NiAIMMaTK He3akpinneHu supid.

N 2R

~ BWKOHYWTe YMHHI Aep>KaBHi NpaBunia TexHiku 6esneku.
—~ BukopucToBy#Te 0(iLiiHO BU3HaYeHi 11 3aTBEpAXKEeHi BAHTa>K03axonntoBasbHi

3acobu.

- O6MpaiTe BaHTa>K03axoMNtoBanbHi 3acobU 3 ypaxyBaHHSM YMOB BUKOPUCTaHHS

(noro,qa, TOYKa KpiI'IJ'IEHHﬂ, BaHTaXX TOIJ.LO).

—~ 3a60pOHSAETLCS NOJABATM BAaHTa>K03axoMNtoBanbHi 3acobu Hag abo Kpisb

TpaHCNopTHI NiABickM 6e3 3axncTy.

—~ 3a60pOHSAETLCS NOJABATM BAaHTA>K03aXx0MNtoBanbHi 3aco0bu Haf rocTpMMmM Kpasmu

6e3 3axucTy.

BrvkopuncToBynTE NIANOMHUIA NPUCTPIN i3 AOCTaTHLOI BAHTAXKOMIGAOMHICTHO.

Mig vac poboTu cnip 3abe3neunTn CTIMKICTb NIAKOMHOrO MPUCTPOIO.

LLlo6 nigHATM HAcoC i3 BilbHUM KiHLeM Bana, NponycTiTb NigiManbHi cTponu nig
Kopnycom 6ins BCMOKTYBanbHOrO M HarHiTanbHoro dnaHuis (AMBs. KpecneHHs cxemm
nigiiMaHHs).

~ Y pasi BUKOPUCTaHHSA naHutoris Tpeba BCTAaHOBUTU 3aXUCHY KPULLIKY, W06 3anobirtun

KOB3aHH!0, MOLUKOAKEHHIO BUPOBY 11 NakothapboBOro NoKpUTTS, a TaKOXK
TPaBMYyBaHHIO NepcoHarny.

—~ Skwo HeobxigHO, y pasi 3acTocyBaHHS NigiiManbHUx 3acobis noTpibHa gpyra ocoba

ANS KOOPAMHYBaHHS Ai. Hanpuknag, SKLo B onepaTtopa obmexxeHe none 3opy.

—~ SKLWO NigifnMaHHS 34iINCHIOETLCS Nig NeBHUM KyTOM, HEOOXiOHO 3MeHLWNTH

rpaHWYHe HaBaHTaXXeHHsl BaHTaXK03axonuoBasbHyx 3acobis. MakcrmarnbHy
6e3neKky 1 epeKTUBHICTb BAHTAXK03axoNtoBanbHUX 3acobiB MoXxHa 3abe3neunT B
pasi BepTUKaNbHOIO HaBaHTa>XXEHHS Ha BCi HECyYi efleMeHTN KOHCTPYKLUIi. 3a
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Fig. 8: KpinneHHsa Hacoca

5.2.2

KpinneHHs ycTaHOBKM

Fig. 9: KpinneHHs yCTaHOBKM

5.3

36epiraHHs

TpaHcnopTyBaHHS 1 36epiraHHs

HeoOXxigHOCTi BUKOPUCTOBYMTE NiQiNManbHWUIA BaXKiNb, 40 IKOTO MOXXHa
BEPTMKANbHO NMPUKPINUTM BaHTa>K03axontoBasbHi 3acobu.

- MepekoHanTeCh, WO BaHTaX NiAIMMaETbCA BePTUKANBHO.
- YHUKalTe po3roiMayBaHHA NifBilIEHOrO BaHTaXYy.

—~ BWKOHYWMTe YMHHI gep>KaBHi MpaBuna TexHikn 6e3neku.
—~ BukopucToByinTe 0(illiiHO BU3HAYeHi 1 3aTBepOXKEeHi BaHTaXK03aXonntoBanbHi

3acobu.

- O6wupaiiTe BaHTa>XX03axonstoBasibHi 3acobu 3 ypaxyBaHHSM YMOB BUKOPUCTAHHS

(noroga, Touka KpinneHHs, BaHTaX TOLLO).

—~ BaHTa)Ko3axonntosanbHi 3aC06u MOXXHA KPINUTK NULLIE B TOYKAX KPiNneHHs.

dikcauis 3MiNCHI0ETLCS 3a 4OoNoMoroto kapabiHa.

> 3ab0poHAETLCA NOOaBaTV BaHTAXK03aX0oMMOBanbHi 3acobun Hag abo Kpi3sb

TpaHCNOpTHI NigBicku 6e3 3axncTy.

—~ 3abopOHAETHCA NOAABAaTW BaHTAXK03ax0M0BasbHi 3aC0bM Had rocTpUMm Kpasmm

6e3 3axucry.

—~ BukopucToBynTe NiANOMHMI MPUCTPIN i3 4OCTaTHLOK BaHTa>KOMNIANOMHICTIO.
—~ MNig 4yac poboTu cnig 3abe3nevnTn CTIMKICTb NIGNOMHOrO MPUCTPOIO.
—~ $Ikwo HeobxifgHO, y pasi 3acTocyBaHHA NiginManbHUx 3acobis noTpibHa gpyra ocoba

AN KOOPAMHYBaHHA Ain. Hanpuknag, Ko B onepaTopa obme>keHe nose 3opy.

— MakcnmanbHy 6e3neky 1 eDeKTMBHICTb BAHTa>K03aX0MNMtoBanbHMX 3ac06iB MOXKHa

3abe3neunTy B pasi BEPTUKANbHOr0 HaBaHTAXKEHHS Ha BCi HECYYi efleMeHTH
KOHCTPYKUIi. 32 HeObXiAHOCTI BUKOPUCTOBYIMTE MiAiNManbHUI BaXinb, [0 SKOro
MO>KHa BEPTMKAbHO NPUKPINUTM BaHTa>K03axontoBasbHi 3acobu.

- MMepeKoHaTeCh, O BaHTAX NiAINMAETLCA BEPTUKANBHO.
- YHUKalTe po3roiayBaHHs NiABiLLEHOr0 BaHTaXy.

BKA3IBKA

HeHane>kHe 36epiraHHs Mo>Ke NMPU3BECTU [0 NOLIKOLXKEHHS 06nagHaHHS
rapaHTiﬂ HE MOLMNPHOETBCA Ha NOLLUKOOXKEHHA, AKi BUHUKIIN Yepe3 HeHaneXxXHe
36epiraHHs.

-~ Bumoru oo micus 36epiraHHs:

— Ccyxe;
— uucte;

— pobpe NpoBiTptoBaHe;

— 6e3 Bibpaulii;

— 6e3 Bonoru;

— 6e3 pi3KMX i CUNbHUX KONUBaHb TEMNEepaTypu.

—~ 36epiranTe BUpib y Micui, 3aX1LLLEHOMY Bif, MEXaHIYHMX MOLUKOOXKEHb.
—~ 3axWCTiTb NIOWWUNHUKM 1 MY TH Bif MOTPANASAHHA NICKY, MUY 1 iHLNX CTOPOHHIX

npegmeTis.

—~ 3MaLlynTe YCTaHOBKY AN 3anobiraHHsa yTBOPEHHIO ipXi Ta 3aidaHHS NigLWMNHAKIB.
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6 YcTaHOBKa Ta efleKTpuyHe
nigKnioveHHs

6.1 KBanidikauis nepconany

6.2 06o0B’s3KM onepaTopa

6.3 MinrotoBka 0 MOHTaXy

6.4 BcTaHoBneHHs nuiie Hacoca

(BUKOHaHHS B, no3HauYeHHs
BUKOHaHHS KomnaHii Wilo)

6.4.1 Bu6ip aBuryHa

66

YCTaHOBKA Ta eNeKTpUYHe NiaKNoYeHHs

— Pas Ha TvxxgeHb cnig pobuTuy gekinbka obepTiB NpMBOJHOrO Bana.

36epizaHHs doBwe mpbox mMicayis

LopaTtkoBi 3anobixxHi 3axoan:

> yCivYacTuHuy, Wwo obepTatoTbCs, MatoTb Oy TV BKPUTI BIAMOBIAHVMY 3aXUCHUMMN
pevoBMHaMK 0N 3aXUCTY Bif ipXi;

> AKLLO BM NnaHyeTe 36epiraT HACOC He MeHLLIe POKY, MPOKOHCYbTYNTEeCS 3
BMPOOHNKOM.

—~ eNeKTPOMOHTaXXHi poboTun: eNeKTPOMOHTa>KHi PO6OTU MOBMHEH BUKOHYBATH
KBanihikoBaHW eNeKTpUK;

~ JOTpUMYNTECS YNHHUX MiCLieBUX HOPM 3 OXOPOH MnpaLi i NpaBunn TexHiku 6esnekn,
YCTaHOBNEHWUX MPOdeCiAHUMM 1 KOMEPLINHUMK 06’ €HAHHAMMN.

—~ BukoHy#Te npasuna poboTu 3 BaXKKUMM 1 NiABILLEHNMW BaHTa>Kamu.

3abe3neyTe nepcoHan 3acobamu 3axMCTy M MPOKOHTPOSIIOMTE IXHE BUKOPUCTAHHS.

—~ YHuKanTe rigpaBnivyHux yoapis.
FgpaenivHi ygapu TpannaioTbesa B AOBIMX HamipHuX Tpybonposogax. MigpasnivHi
yAapu MOXKyTb BUBECTMW HAcoc i3 nagy.

N2

—~ KOMMNOHEeHTM KOHCTPYKLii Ta hyHAAMEHT NMOBMHHI ByTW [OCTaTHBO CTIKMMMU, W06
MO>XHa Byn0 HagiHO 1 3py4HO 3aKpinnuTu NpucTpin. OnepaTop BiANOBiAaE 3a
HasBHICTb i CTiNKiCTb ByAiBni/hyHaamenTy.

~ TMepekoHaiTecs, WO HasBHa NPOeKTHa AOKYMeHTauUis (MnaHn MOHTaxy, po3paxyHoK
po6040i 30HM, yMOBM NOCTa4YaHHsl) € BUHEPMHOO i NPaBUNBHOIO.

MOMEPEAXKEHHA

Pusuk TPaBMyBaHHA 1 NOLIKOA KEHHS MaliHa BHaCﬂiﬂOK HeHane>Horo
noBoaA>KeHHA

+ 3a60POHSETLCS BCTAHOBIIHOBATM HACOCHY YCTAHOBKY Ha HeyKpinneHnx
MOBEPXHSAX UM MOBEPXHSIX, LLLO HE PO3PaxX0BaHi Ha HaBaHTa>KEHHSI.

+ Hacoc Mo>KHa MOHTYBaTM nuLLEe MiCNs 3aBepLUEHHS BCiX 3BaprOBaNbHUX i
nasnbHUX poobiT.

+ SKuo HeobxigHo, npomuinTe Tpybonposia. bpyn Mo>ke BUBECTM HAacoC i3 nagy.

~ Hacocw (y cTaHaapTHOMY BUKOHAHHI) MOBMHHI MaTy 3aXMCT Bif MOTOAHMUX YMOB i
BCTaHOB/OBATWCL y [06pe NPOBIiTPOBAaHOMY CepefoBULLi 3 MIOCOBOIO
TemnepaTypoto, 6e3 nuiny, aKe He € NOTeHUiNHO BUByxoHebe3neyHnMm.

—~ Hacoc noTpibHO BCTaHOBMOBATM B NIErKO[0CTYNHOMY Micui. Lie nonerwmnTs noro
ornag, TexHiuHe o6cnyrosyBaHHs (Hanpuknag, 3amMiHa KOB3HOTO TOPLEBOMO
YLiNbHEHHS) 4M 3aMiHy B MalibyTHbOMY.

—~ Hap micuem MOHTaXKy BENIMKNX HACOCiB MOBUHEH ByT1 MOCTOBUIA KPaH Yn NPUCTPIN
AN KpinneHHa nigiiManbHoro 3acoby.

Y pasi BCTaHOBEHHS NLLe Hacoca cllif BUKOPUCTOBYBATU 3aXUCHUM KOXKYX MydhTH 1
CTaHWHY Bif BUPOBHMKa Hacoca. Y Ci KOMMNOHeHTU MatoThb Bignosigatn Hopmam CE.
3axMCHUI KOXXYX My(pTK Mae BignosigaTn Bumoram EN 953.

BnbepiTb OBMIYH 0OCTAaTHBOI MOTY>XKHOCTI.
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6.4.2 Bu6ip mydTn

6.5 MoHTa>K HacOCHOT yCTaHOBKM Ha
OCHOBI

Fig. 10: MOHTa> yCTaHOBKM Ha OCHOBI

YCTaHOBKA Ta eNleKTPUYHe NiAKNoUYeHHs “

MoTYy>XHicTb Ha | < 4 KBT 4 kBT <P, 10kBT <P, 40 kBT < P,
Bany <10 kBT < 40 kBT

HeobxigHa 25 % 20 % 15 % 10 %
[0[aTKoBa
MOTY>KHICTb
Ans
BU3HaYeHHS
HOMiHanbHOI

NOTY>KHOCTI
oBuryHa P,

Tabs. 7: TIOTY>XKHICTb OBUIYHa/MOTYXKHICTb Ha Bany

Mpuknap

- Po6oya Touka ons Boav: Q = 100 m>/u; H = 35 m.
- KKO: 78 %.

—~ TigpaBniyHa NOTy>HicTb: 12,5 kBT.

HeobxigHa NOTY>XXHICTb ABUryHa ANs Uiel pob0oyoi TOUKM CKNagae
12,5 kBt x 1,15 = 14,3 kBT. OT>Ke npaBunbHUM BM6opom byne ABUMYH i3 HOMiHAaNbHOO
noTy>kHicTio P,y 15 kBT.

KomnaHis Wilo pekoMeHaye BukopucToBysaT asuryH B3 (IM1001) i3 MoHTaXkeM Ha
OCHOBI, K1 Bignosigae sumoram [EC34-1.

—~ o6 3’egHaTV HacocC 3 ONOPoIo NiALMNHMKA N OBUTYH, BAKOPUCTOBYATE THYUKY
MyTY.

—~ Nig yac Bubopy po3mipy My Tr KepynTecs peKomeH[alismMm BUpobHnka My dTu.

—~ [OoTpUMYINTECh iHCTPYKLi BUPOBHMKA MydTL.

- [icng MOHTaXKy Ha OCHOBI Ta Nig’eQHaHHa Tpybonposoais nepesipTe LeHTPYBaHHS
My TK 11 BigperyntonTe noro, akLo noTpibHo. MNpoueaypa onucaHa B po3gini
«LeHTpyBaHHA My TU».

- Micns gocsarHeHHa poboyoi TeMnepaTypu Chif, Lie pa3 nepeBipuTn LEHTPYBaHHS
My TI.

—~ He TopkanTecs MmydTu nig vac pobotu. MydTa mae 6yTv 3axuLLeHa BignoBigHo 0o
EN 953.

OBEPE>XXHO

He6e3neka nolwKoa>KeHHsl MaiHa W MaTepianis

BiocyTHICTb hyHOAMEHTY UM HENPABUIIBHUIA MOHTAX YCTAHOBKM Ha OCHOBI MOXKe
NPpU3BECTY 0 HECMPABHOCTI Hacoca. HenpaBmbHUIA MOHTaXK HE MOKPMBAETLCS
rapaHTieto.

+ Jvwe kBaniikoBaHU NepcoHan Ma€ BUKOHYBAaTN MOHTaX HACOCHOT YCTaHOBKM.

« [ns 6yniBHMLTBA OCHOBM CKOpUCTaWTECs Nocnyramu npodeciiHoro
6ygnisenbHuKa.

OcHOBa NOBMHHA MNOBHICTIO BUTPMMYBATU YCTaHOBKY, 3MOHTOBaHY Ha CTaHWHi. OcHoBa
Ma€ 6y TH HiTKO rOpM30HTANbHOIO, LLLOO He BUHMKANO HaNpy>KeHHs Ha CTaHWHI 41
ycTaHoBUi. KomnaHis Wilo pekomeHaye BUKopucToByBaTH nif Yac 6yaiBHMUTBA
BMCOKOSIKICHWIN 6e3ycafKoBUii LLeMeHT [OCTaTHLOI TOBLUMHM. Lle 4o3BoNnTb 3anobirtu
nepepnadi Bibpadii.

OcHoBa nosuHHa 6yTKn Takoto, LWo6 BUTpUMYBATK Aito 3ycunb, BibpaLii Ta NOLTOBXIB.
Opi€eHTOBHI 3Ha4YeHHS AN pO3paxyHKy NapameTpiB OCHOBMU:

—~ BOHa Mae 6yTn npnbnusHo B 1,5 — 2 pa3u BaXkye 3a yCTaHOBKY;

~ LUMPUHA N OBXXWMHA OCHOBM MatoTb 6yTn NnpnbnmnsHo Ha 200 mm BinbLue
aHanoriYHnx napameTpisB CTaHUHW.

CTaHunHa He Mae ByTu po3TArHyTot abo NoraHo 3aKpinieHo Ha MOBEPXHI OCHOBW.
BoHa Mae ne>kaTu Takum YMHOM, LLL06 He MOPYLLYBanocs No4aTkoBe LeHTPYBaHHS.
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“ YCTaHOBKA Ta eNeKTpUYHe NiaKNoYeHHs

MpocsBepaniTb OTBOPM Nif aHKepHi 6onTK. PO3MICTiTb 3aknagHi BTYNKM BEPTUKANBbHO Y
BiAMOBIQHNX TOYKax OCHOBK. [liameTp 3aknagHMX BTYN0K: NpnbnusHo 2,5 giameTtpa
TBUHTIB. 3aBASKM LibOMY MOXHa NepeMiLlLaTh rBUHTU, LL06 BOHW OMUHUINCD Y
KiHLLleBOMY MOJTOXKEHHI.

KomnaHisa Wilo pekomeHaye cnepLuy 3anmMTu OCHOBY NpMOAM3HO Ha 25 MM HMXKYe Bif
3annaHoBaHoi BUCOTW. [Nepef 3aCTUraHHAM chifg peTenbHO BUPIBHAT MOBEPXHIO
6eTOHHOT 0CHOBW. [Micna 3acTUraHHa 6eTOHY BUAMITb 3aKNafdHi BTYSIKN.

Konwu ctaHuHy 6yae 3an1To, BepTUKaNbHO BCTaBTe CTanesi CTPUXKHI B OCHOBY Yepe3
0[HaKOBi NPOMi>KKWN. HeobxigHa KinbKicTb CTaneBUX CTPUXKHIB 3aN1eXXNTb B PO3Mipy
CTaHUHW. CTPUXKHI NOBUHHI BXOJUTU B CTaHMHY Mali>Ke Ha 2/3.

6.5.2 MigroToBkKa cTaHUHU OO
KpinneHHs aHKepamu

| —~ PeTenbHO NOYUCTITb MOBEPXHIO OCHOBM.
- YCTaHOBITb KOMMeHcaLilHi Wwainbu (ToBLwmHO0 npnbnnsxo 20 — 25 MM) Ha

\ KO>XXHOMY 0TBOpi AN 60NTiB Ha NOBEPXHi OCHOBM.

% / A60 >X MO>XKHA BUKOPUCTOBYBATW HiBEMIPHi TBUHTMW.
7 —~ SKLWo BigCTaHb Mi>K 0TBOpaMu Ons KpinnexnHs = 800 mm, Togdi cnig noknacTu
Fig. 11: KoMneHcaLiiHi waibu Ha nosepxHi [00aTKOBI KOMMNeHcauinHi Wwanbun nocepefyHi CTaHUHN.
OCHOBM > YCTaHOBITb CTaHMHY 1 BUPiBHANTE B 060X HaNpsMKax 3a JONOMOrow 4043aTKOBUX
KoMMeHcauinHmx warb.

- BiLeHTpyiiTe yCTaHOBKY Ha OCHOBI 3@ ;ONOMOTOK CNMPTOBOTO piBHs (6ins Bana/
e HanipHoro natpy6ka).
| | CTaHWHa Ma€e ne>kaTn ropu3oHTanbHo; gonyck: 0,5 MM Ha meTp.
I ] ~ YCTaHOBITb aHKepHi 60NTM B MpoCBepAeHi 0TBOPU.

7

Fig. 12: HisenipHi rBUHTV Ha MOBEPXHi OCHOBM

BKA3IBKA
@ AHKepHi 601TU MalOTb BXOAUTU B OTBOPU AN KPINNEHHS Ha CTaHUHI

BOHM NOBWHHI BiANOBI[aTK CTaHAapTaM i MaTh JOCTAaTHIO JOBXUHY, W06
rapaHTyBaTV HafiHe KpinfeHHs B OCHOBI.

—~ 3anunTe aHkepHi 6onTn 6eToHOM. Micns 3acTuraHHa 6eToHy cnifg piBHOMIPHO 1
HafAiiHO 3aKPYTUTKM aHKepHi 6onTu.

—~ BigueHTpyWTe ycTaHOBKY, W06 MoxxHa 6yno nig’egHaTn Tpybu Ao Hacoca 6e3
BHYTPILLIHIX HAMpPYy>KeHb.

Fig. 13: BupiBHIOBAHHS 1 LLeHTPYBaHHS
CTaHWHU

Fig. 14: AnkepHun 6onT

6.5.3 3anuBaHHSA CTaHUHU . . -
Micnsa dikcauii cTaHWHY MO>KHA 3anNUTKW. 3aNMBaHHS J,03BOMSIE 3MEHLIMUTN [0 MiHIMyMY
Bibpaulii.
—~ Tepep 3annBaHHAM 6eTOHY 3BOSTOXKTE NMOBEPXHIO OCHOBM.
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—~ JAns 3anvBaHHSA BUKOPUCTOBYMTE BiAMNOBIAHWI He3CiOHMIN 6yAiBeNbHUN PO3UNH.

—~ 3anunTe 6yQiBeNbHMIN PO3YMH KPi3b OTBOPU B CTaHUHI. MNepekoHanTech y
BiCYTHOCTi MOPO>XXHUH.

— O6wWwuninTe QOLIKAMY OCHOBY M CTaHUHY.

— Micng 3acTuraHHg nepesipTe HAQINHICTb KPiNNeHHs aHKepHUX 60nTiB.

—~ HakpuiTe He3axuLeHi NOBEpPXHi 0CHOBM, W06 3aXMCTUTK iX Big BOMOTA.

6.6 Cuctema Tpy6onposopis , . . .
Ha Tpy6HMX 3’€QHaHHAX HACOCIB BCTaHOBIIOOTb NMUM03aXMCHi KOBMayky, Wwob nig yac

TPaHCNOPTYBaHHS 1 MOHTAXy BCEpPeOVHY He MOTM MOTPANuUTM CTOPOHHI NpegMeTH.
-~ Ui koBnauku 3HimMatoTb nepen nig’egHaHHAM Tpyo.

r=2,5-(d-2s)
5 x DN
o (%}
y 4
\A_/
4_
[
discharge suction side
side

Fig. 15: Nig’epHaHHsa Hacoca 6e3 BHYTPILLHIX HaNpy>KeHb, AiNSHKA, Ha SKiN
BiAOyBaETbCA BMPIBHIOBAHHA NOTOKY [0 1 Micnsg Hacoca

OBEPEXXHO

HeHane>xHa cuctema Tpy60onpoBofiB/MOHTaXK MOXKe CPUYMHUTY
NOLKOAIKEHHS MaiiHa. 3BaploBasnbHi NPYTKU, LMHAPA 1 iHWI
3a6pyAHEHHS] MOXXYTb MOLUKOAUTMN HAacoC

« Cnig pobpe nomipatn Tpybonposig, 6epy4un 0o yBarm TUCK NPUTOKY Hacoca.

- [na nig’eqHaHHg Hacoca v TpybonpoBoay BUKOPUCTOBYMTE BiANOBiAHI
npoknaaku. 3Ba>kanTe Ha TUCK, TeMNepaTypy 1 NepekayyBaHe cepefoByLLE.
MepeBipTe NPaBUbHICTb BCTAHOBMIEHHS NMPOKNaAKN.

« Ha Hacoci He NOBMHHO By TW XXOOHNX HaBaHTaXkeHb i3 6oky Tpybonposoay.
Ckpinntonte Tpybonposoam 6esnocepedHbo neped HacocoM i Nig’eaHymTe ix 6e3
BHYTPILLIHIX HAaMPY>KeHb.

+ He nepeBuLLyiTe 4O3BOMNEHI 3yCUNNA N KPYTHI MOMEHTM NS 3’€QHYBaNbHUX
eneMeHTIB Hacoca.

» Po3wmpeHHsa Tpy6 y pasi nigBuLleHoi TemnepaTypu Tpeba KOMMeHCyBaTh 3a
[,0MNOMOrOH0 BiNoBigHMX 3acobiB.

« 3anobiranTe yTBOpPEHHS NOBITPSHUX NPO6OK y TpybonpoBogax 3a 4ONOMOrow
BiAnoBigHoro obnagHaHHs.

BKA3IBKA
@ CnpouiyiTe nopanbLie BUKOHAHHS Po6iT Ha ycTaHOBU

* o6 yHEMOXKIMBMTM CNOPOXKHEHHS BCIET YCTaHOBKM, YCTAHOBITb 3BOPOTHUI
KnanaH i 3anipHy apmaTtypy [0 1 nicng Hacoca.

BKA3IBKA
@ YHuKaiTe KaBiTauii NoToKy

« o # nicns Hacoca mae 6yTun OiNsHKa, Ha SKiN Bif6YyBaETbCA BUPIBHIOBAHHS MOTOKY,
BUKOHaHa y BuUrnsai npsmoi Tpybu. [IoB>KMHa OiNgHKK, Ha SKil BinbyBaeTbcs
BMPIBHIOBaHHSA NMOTOKY, Ma€ AOPIBHIOBAaT He MEHLL HiXK 5 HOMiHanbHUM giameTpam
¢hnaHus Hacoca.
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Fig. 16: OCHOBHa cxema BCTaHOBMIEHHS Hacoca

6.7 LleHTpyBaHHA yCTaHOBKM

70

YCTaHOBKA Ta eNeKTpUYHe NiaKNoYeHHs

BKA3IBKA

Mepen BCMOKTYOUMM TPybONPOBOAOM PeKOMEHOY€ETLCA BCTAHOBOBATY CiTHACTUI
inbTp, QinbTpyBanbHa NOBEPXHS SKOTO MA€ LLOHaMeHLLe B 3 pa3u nepesuLLyBaTu
poO3Mip nnoLi nonepeyHoro nepeTuHy (MpubnunsHo 100 Meww Ha cm2). CiTyacTuit
(inbTp Ma€e 3HaxoQMTUCSA JOCTAaTHLO Aaneko Big OHa, Wob YHUKHYTU HagMipHUX
BTPaT Ha BNYCKY, Ki MOXXYTb MOTipLWNTN NPOOYKTUBHICTb MepeKayyBaHHs.
PekomeHOyeTbCA NepeBipsATY BiOCYTHICTb MPOTiKaHHS.

EKCLeHTpUYHUI nepexigHni BigciuHmm knanaH

natpy6ok (BincMoKTyBaHHs) abo

L KOHLEHTPUYHWUI NepexigHnii 2
naTpy6ok (HarHiTaHHs)
3 BcmokTyBanbHWiA Tpybonposig 4 3ruH
5 MpuManbHWI KNanax i3 ciTkoko 6 BigciuHnm knanaH
7 PeryntoBanbHum knanaH

- Tig yac BCTaHOBNeHHS aHi TpybonpoBsif, aHi HACOC He MOBMHHI MaTK MeXaHiyHe

Hanpy>KeHHs.

-~ Tpyb6onposoawn Tpeba KpinnuTn TakMM YMHOM, LLLO6 HAacoC He TpPUMaB iIXHIO Macy.
-~ Mepep nig’egHaHHAaM TpybonpoBoaiB HeO6XiAHO MOYUCTUTIU, MPOMUTH 1 NPOAYTH

yCTaHOBKY.

> 3HIMIiTb KPULLKK 3i BCMOKTYHOYOTO I HanipHoro natpy6kis.
—~ 3a HeobXxigHOCTI BCTAHOBITb iNbTp rpyb0oro ounLLEHHS Nepes HacoCcom y

Tpy60onpoBoAi 3i BCMOKTYHOHOT CTOPOHM.

-~ MoTim nig’egHanTe Tpybonposig [0 3'€eQHYBanNbHMUX €NEeMeHTIB Hacoca.

IHWIi NpMKNagyM cxeM BCTAaHOBMEHHS, @ TaKOXK NPaBuUIbHi 1 HEBiANOBiAHOT cnocobu
BCTAHOB/EHHS AUBITbCSA B AOAATKY.

OBEPEXXHO

HenpaBunbHe LieHTPYBaHHS MOXKe CIPUYUHUTU NOLIKOAIKEHHS MalHa
TpaHCNOPTYBaHHA M MOHTA>K HACOCA MOXKYTb BMNJIMHYTU HA LeHTPYBaHHSA. BUTYH
cnip BiQUEeHTPYBaTW BIGHOCHO Hacoca (a He HaBMmakwm).

« lNepeBipTe LLEHTPYBaHHS nepep NepLUnM 3anyCckom.

OBEPEXXHO

3MiHa LLeHTpyBaHHS Nig Yac po60TU MOXKe CMPUUYMHUTU NOLLKOAIXKEHHS
MaiHa

3a3BMYal LeHTPYBaHHS HAacoca 1 ABWUIYHa BUKOHYETLCS 3a TemMnepaTypu
HaBKOMULLHBOrO CepefoBuLLa. TeNoBe Po3LLMpeHHs 3a poboyoi TemnepaTypu
MO>Ke 3MIHUTU LieHTpyBaHHS, 0COOMMBO y BUMAAKY AOy>e rapsvoro nepekavyBaHoro
cepefosuLia.

SIKLLLO HAacoC Mae nepekayvyBaTu Oy>Ke rapsyi nepekadysaHi cepefoBuLLa, MOXXNBO,
1NOro ooBedeTbCs BigperynoBaTu:

+ [aiiTe Hacocy nonpautoBaTH 3a hakTUYHOT poboUoi TeMnepaTypu;

* BMMKHITb HacoC i ogpasy nepesipTe LeHTPYBaHHS.

MepenymoBoto 4N HaginHoi, 6e3nepebinHoi 1 eeKTUBHOT pO6OTHN HAaCOCHOT

YCTaHOBKM € NpaBuIbHe LIeHTPYBaHHS Hacoca Ta NPpUBOLHOrO Bana.

HenpaBuibHe LLeHTPYBaHHA MOXKE CIPUYUHUTU:
~> HaAMipHMI WyM nif Yac poboTu Hacoca;

—~ Bibpauito;

~ nepegyacHe 3HOLLEHHS;

~ HaAMipHe 3HOLEeHHS MydTH.
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6.7.1 LleHTpyBaHHA My TH

1. 3mileHHs no oci (AKa)

2. KytoBe 3miweHHs (AKw)

3. PagianbHe 3miweHHs (AKr)

YcTaHOBKa Ta eNneKkTpuyHe NigKNoYeHHs “
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Fig. 17: LleHTpyBaHHs My Tn 6e3 po3nipku
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Fig. 18: LleHTpyBaHHs My TH 3 po3nipkoto

3)

-~ BigperyntoiTe npomi>kok AKa B Mexax fomnycTMMoro fianasoHy BigXuieHHs.
JonycTumi BigxuneHHs ons posmipis SiS2 aue. y Tabnuui «JonycTuMi npomixkkm S
iS2».

Kytose 3Miu4eHHﬂ AKw MO>KHa BUMIPATHY K PISHULIIO MIDK NPOMDKKaMK:
AS = SMaKC. - MIH (a60) ASZ 52MaKC SZMiH.

Mae BWKOHYBATUCA Taka yMOBa:

ASi(abo) AS2 <AS ... (perm.= gonycTume; AS ., 3aNeXuTb Big Yncna o6epTis)

perm. perm.

SAKLLo HeobxigHO, [ONYCTMMe KYyTOBe 3MileHHS AKw MO>KHa po3paxyBaTu Tak:
AKW,.. y RAD = AS . /DA

DKW, y GRD = (AS,./DA) x (180/n)
(ne AS,., i DA —y Mm)

[HonycTtume papianbHe 3mitieHHs AKr,,, MOXHa B35TW 3 Tabnuui «MakcumansbHo
A0MyCcTUMe 3MiLLeHHS Bana». PagianbHe 3milLeHHs 3ane>kuTb Big vmcna obepTis.
Yuncnosi 3Ha4eHHS B Tabnuui Ta iXHi NPOMIDKHI 3HaYeHHS MOXKHa po3paxyBaTy Tak:
AKT . = AS,,, = (0,1+DA/1000) x 40/V'n

(me uncno obepTie n — y 06/xB, DA — y MM, pagianbHe 3MiLLeHHs AKT o, — Y MM)

T T I

Bin 2 mo &4 5
80 80 Bin 2 mo &4 5
95 95 Bin2po4 5
110 110 Bion 2 no4 5
125 125 Bin2pok4 5
140 140 Bion2po4 5
160 160 Bin 2 no 6 6
180 180 Bin2po6 6
200 200 Bin 2 no 6 6

S — onsa my¢gm 6e3 posnipku, S2 — 055 My¢hm i3 po3nipkoro.

Tabn. 8: JonycTnMi NpOMidKKK S i S2

Po3mip mydpTu | AS . i AKr

perm. perm.?

[mMm]; 3anexHo Big uncna o6eptis

1500 06/xB 1800 06/xB 3000 06/xB 3600 06/xB

68 0,20 0,20 0,15 0,15
80 0,20 0,20 0,15 0,15
95 0,20 0,20 0,15 0,15
110 0,20 0,20 0,15 0,15
125 0,25 0,20 0,15 0,15
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Fig. 19: MNepeBipka 0CbOBOrO LleHTPYBaHHSA 3a
[0MOMOTOHO LUTaHTeHLMPKY S

yal
@Y
7

Fig. 20: MNepeBipka 0CbOBOTO LleHTPYBaHHS 3a
[0MOMOTOH0 LUTAHTeHUMPKY NS — nepeBipka
Kona

Fig. 21: PerynmtoBanbHuii rBuHT A gnsa dikcauii
BiHOCHO oOci

72

YcTaHOBKa Ta enekTpuyHe NiaKNIoYeHHs

Po3mip mydTu | AS ... i AKr,

perm. perm.?

[mMm]; 3anexHo Big uncna o6epris

1500 06/xB 1800 06/xB 3000 06/xB 3600 06/xB

140 0,25 0,25 0,20 0,15

160 0,30 0,25 0,20 0,20

180 0,30 0,25 0,20 0,20

200 0,30 0,30 0,20 0,20
Honycmume 3miwenHsi Bana AS .., i AKr,.. — y mm (nid yac po6omu, 3aokpyanene).
Tabs. 9: MakcmarbHO AonycTuMe 3MillenHs Bana AS .. i AKr .

MepeBipka ocbo0BO20 YeHMpPYBAHHS

BKA3IBKA

OcboBe 3MilLleHHSt OBOX MiBMY (T He MOBMHHO NepeBULLYyBaTW MaKCUManbHi
3HaYeHH$, yKasaHi B Tabnuui «JonycTtumi npomidxkm S i S2». Lis Bumora
3aCcTOCOBYETbCA A0 6yAb-AKOro poboyoro cTaHy, 30kpema fo poboyoi
TemnepaTypu 1 TUCKY MPUTOKY.

BUKOpVCTOBYOUM LUTAHTEHUMPKY b, NEPEBIPTE BiACTaHb MiX [BOMa NiBMyhTamu
B3O,0BX KONa.

—~ 3’epgHanTe NiBMYdTM NiCNSA HANEXXHOTO LIEHTPYBaHHS.
KpyTHi MOMeHTM 3aTsaryBaHHs My Tu BKasaHi B Tabnumui «KpyTHi MOMeHTH
3aTAryBaHHS ONs PEryntioBanbHUX FBUHTIB i NiBMydT».

—~ YCTaHOBITb 3aXUCHU KOXKYX My TH.

NapameTp mydTn d, [Mm] | KpyTHuit momenT KpyTHUIA MOMeHT
3aTAryBaHHA pns 3aTAryBaHHA Ans
perynioBanbHOro perynioBanbHOro
rBuHTa A, [H-Mm] rBuHTa B, [H-M]

80, 88, 95, 103 4 13

110,118 4 14

125,135 8 17,5

140, 152 8 29

160,172 15 35

180, 194 25 44

200, 218 25 67,5

225, 245 25 86

250, 272 70 145
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YcTaHOBKa Ta eNneKkTpuyHe NigKNoYeHHs

/B B\ MapameTp mydtu d, [Mm] | KpyTHuit MomeHT KpyTHUIA MOMEHT
3aTAryBaHHA pns 3aTAryBaHHA pns
perynioBasibHOro perynioBasnbHOro
rBuHTa A, [H-Mm] reunTa B, [H-m]

y 280, 305 70 185
t 315, 340 70 200
= f 350, 380 130 260

CB 81 400, 430 130 340

440, 472 230 410

Fig. 22: TBUHTU KpinneHHs B ons nisMydT

Tabs. 10: KpyTHi MOMEHTM 3aTATyBaHHS 019 peryntoBanbHUX FBUHTIB | niBMydT

MepeBipka padianbHoz2o ueHMpPyBAHHS
—~ MiuHO NpUTUCHITE Kanibp i3 umdepbnaTom o ogHiei 3 MydT abo Bana. MopLueHb
Kanibpy i3 uncepbnaTom NOBUHEH NeXaTn Ha BepxiBui iHLLOT NiBMYdTH.
—~> YCTaHOBITb HYJb Ha Kanibpi i3 undepbnatom.
—~ ObepTanTe My(Ty 11 3anncyinTe pe3ynbTaTu BUMIPIOBaHb MiC/A KOXKHOT YBEpTi
1 NoBHOro 0bepTy.
\/ —~ TakoxX pagianbHe LeHTPYBaHHS My T MO>KHA NepeBipuTH 33 JONOMOTOHO MiHIAKN.

Fig. 23: Tlepesipka pafianbHOro LeHTPyBaHHS
3a ONOMOro0 KOMNapaTopa

Fig. 24: Mepesipka papianbHOro LeHTpyBaHHS
3a [ONOMOro0 NiHINKK

BKA3IBKA

@ PapianbHe 3MilLeHHs ABOX NiBMY(T He MOBMHHO NepeBuLLYBaTWU MakCUMallbHi
3HAYeHHs, yKasaHi B Tabnmui «MakcMmasnbHO [OMyCTUME 3MilleHHa Bana AS ., i
AKr e ». List BUMOTa 3aCTOCOBYETbCA [0 6yAb-AKOro po6040ro cTaHy, 30Kkpema fo
poboyoi TemnepaTypu i TUCKY NPUTOKY.

6.7.2 LleHTpyBaHHs HACOCHOT YCTaHOBKM . ' : )
ByAb-sKi BiAXWIEHHS Pe3yNbTaTiB BUMIPHOBaHb CBiAYaTb NPO HEMPaBUIbHE

LleHTPYyBaHHA. ¥ TakoMy BUNaAKy HeobXiAHO BiALEHTPYBaTW YCTaHOBKY BiGHOCHO

ABWryHa.

—~ OcnabTe Ha OBUIYHI FTBUHTU i3 LLECTUrPAHHOO FONIOBKOO Ta KOHTPramku.

—~ lMoknagiTb KOMNeHcauinHi Wwanbu nig onopu ABUryHa, W06 KOMMNEHCYBATH Pi3HULLIO
3a BUCOTOO.

—> 3BepHiTb yBary Ha 0CbOBe LIeHTPYBaHHA MyTH.

—~ 3HOBY 3aTArHITb TBUHTM i3 LUECTUTPAHHOIO FOMOBKOIO.

- Ha 3aBepLueHHs nepesipTe npaue3naTHicTb My T 11 Bana. MydTa 11 Ban MatoTb
nerko obepTaTucs pykoto.
— MMicns BUKOHAHHS HaeXKHOro LeHTPYBaHHS BCTAHOBITb 3aXUCHUIA KOXKYX My TH.

KpyTHi MOMEHTW 3aTAryBaHHS A5 Hacoca M ABUryHa Ha CTaHWHI BKa3aHi B Tabnuui
«KpyTHi MOMEHTW 3aTAryBaHHS 4115 HACOCaA M ABUrYHa».

s e _[was |
KpyTHuin MomMeHT 10 25 35 60 100 170 350
3aTAryBaHHs,

[H-m]

Tabn. 11: KpyTHi MOMEHTM 3aTAryBaHHs ANg Hacoca i ABUryHa
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EnekTpuyHe Nif’eAHaHHS

YCTaHOBKA Ta eNeKTpUYHe NiaKNoYeHHs

HEBE3IMEKA

Pu3uK cmepTenbHOro TpaBMyBaHHS Yepe3 eNleKTPUHHUIA CTPYM
HenpaswnbHa noBefiHKa nig 4ac BUKOHAHHS €NEKTPOMOHTaXHUX PO6IT MoXKe
MPU3BECTU 0,0 CMEPTI Bifl YPA>KEHHS €NEKTPUHHUM CTPYMOM.

« Mig’eQHaHHS NOBUHEH 34IMCHIOBATY NTMLUE eNIeKTPOMOHTAXHMK,
3aTBEePOXKEHNN MICLIEBOKO EHEPreTUYHOK KOMMAHIEHD.

+ [oTpUMYMTECS YAHHUX MiCLIEBMX MPaBUJI.

+ lNepen noyaTkom pobiT Ha BMPOBI CNif NepeKoHaTHCh, Lo HACcoC i NpMBOS,
BiO'€OHaHI Big eNeKTPUYHOro >XMBMEHHS.

+ TepeKoHaNTeCh, LLIO HIXTO He 3MOXKE BBIMKHYTU A>KepPesio XXUBMEeHHS 0,0
3aBepLUEHHS pobiT.

- Yci g>xepena >XvBfieHHs MatoTb 6yTH BiA eaHaHi 1 3a6n0KoBaHi. SIKLLO
BMMKHEHHS Hacoca 3[iNCHIOETbCS 3aXMCHWUM NMPUCTPOEM, TO OO MOBTOPHE
BBIMKHEHHS Mae Bif6yBaTuCs nuLle Nicas yCyHEeHHS HeCrpaBHOCTI.

EnekTpoobnagHaHHs 060B’93KOBO Ma€ Oy Ty 3a3eMneHo. 3a3eMeHHs Ma€e
BiANoBigaTv mapameTpam ABUIyHa, a TakoXX CTaHgapTaMm i Hopmam. Knemu
3a3eMJIeHHS 1 eNleMeHTU KPinneHHS NOBMHHI MaTy BiAMNOBIGHI po3Mipu.

+ 3’eOHyBasbHi Kabesni He NOBUHHI TOpKaTucsa TpybonpoBoAiB, Hacoca un
Koprnycy ABUryHa.

* SIKLLLO MOXK/IMBUIM KOHTAKT NOANHM 3 HACOCOM YU NepekayvyBaHUM
cepepoBuLLEM, TO AN 3a3EMIIEHOTO 3’ €HAHHA TaKoXX Mae byTn nepenbaveHo
NPUCTPIN 3aXUCHOTO BiOKNHOYEHHS.

+ [JoTpUMynTECSH BUMOT iHCTPYKLUIT 3 MOHTa>Ky Ta eKcnyaTtauii ABuryHa Ta
[00aTKOBOro npunaaas, HagaHux BUPOOGHMKOM.

« [lig yac MOHTa>XKy 1 Nig’€QHaHHS BUKOPUCTOBYMTE €IEKTPUYHY CXEMY, AKa
3HaX0[MTbCS B KNEMHIi Kopobui.

OBEPEXXHO

PU3MK NOLWKOQ>KEHHS MaliHa BHACNiAOK HENPaBUITbHOTO eNIeKTPUUYHOIO
nig’eqHaHHSA

HenpaBuibHO po3paxoBaHa efleKTpUYHa Mepexxa Mo>Ke Npu3BecTy Ao
HeCnpaBHOCTI YCTaHOBKM ¥ 3aliMaHHS Kabenis Yepe3 nepeBaHTaXKeHHS.
BUKOpUCTaHHSA Hanpyru HeBiQNOBIAHOIO HOMIHANY MOXe CNPUYNHUTU
MOLUKOOXKEHHS Hacoca.

« [MepekoHanTecs, WO TN CTPYMyY Ta Hanpyra enekTpoMepeXi BignosigatoTb
napameTpam, yKa3aHWM Ha 3aBOACbKiN Tabnuuui asuryHa.

BKA3IBKA
[esiki BUpOOHMKM OCHALLYOTb TpUasHi OBUTYHWU TEPMICTOPaMW.

« [uBiTbCs iHopMaLito LL0A0 MPOBOAKYM B KNEMHi Kopobui.

« JoTpumynTecs BUMOr JOKyMeHTaLii BUpoOHMKa.

—~ [ns nig’eQHaHHA 00 MepeXKi XXMBNEHHS BUKOPUCTOBYMTE CTaLiOHAPHUIA
3’eQHyBanbHU Kabenb.

> [Ang 3axucTy Big KOHOEHCcaTy 1 po3BaHTa>KeHH$ Bif HaTAry Ha kabenbHuX
nig’eQHaHHAX MOXXHA BUKOPUCTOBYBATK NuLe kabeni BignoBigHOro 30BHiLLIHbOr0
fiameTpa, a kabenbHi BBOAM MatoTb 6yTW HadiNHO 3adikCcoBaHi rBUHTaMM.
bins reMHTOBMX 3’€AHaHb Kabeni MOBMHHI YyTBOPIOBATU BUNYCKHI NeThi, o6
3ano6irTm HaKoMMYeHHIO Kpanenb BOAM.

—~ KabenbHi BBOAMW, WO HE BUKOPUCTOBYIOTHCS, MOTPIOHO 3aKpmBaTh crneuianbHUMu
YLiNbHIOBANbHUMUN KPULLKAMWU 1 TepMETUYHO 3aTAryBaTu.

—~ YcTaHOBMOMTE Ha MicLie BCi 4eMOHTOBaHi 3anobidKHi NPUCTPOT, HaNPUKNa4 KPULLKK
KNeMHUX KOpobKu.

- Mip yac yBefieHHs B Ailo nepeBipsanTe HaNnpsIMOK o6epTaHHsA ABUTYHa.
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6.8.1

6.9

3ano6i>KHUK 3i CTOPOHU MepeXi
>KUBMEHHS

3axucHi npucTpor

YBefeHHs B fiilo

YBeaeHHs B Aito “

ABmomamuyHull BUMUKay4

HoMiHan i xapakTepucTuKM nepemMmMKaHHa aBTOMaTUYHMUX BUMUKaYiB MatoTb
BiAMNOBiOaTM HOMiIHAaNbHOMY CTPYMy Nif’eqHaHoro supoby. loTpumymntecs micLesmx
npaswuil.

3ano6ixcHuii Bumukay (3B)

~ YCTaHoBITb 3an06i>kKHMIA BUMMKaY (3B) 3rigHO 3 npaBunamm MicLeBoi eHepreTUYHoI
KOMMaHii.

= SKLLO MOXKINBUIA KOHTAKT NOAMHU 3 MPUCTPOEM i CTPYMOMPOBIOHUM
nepekavyBaHUM CepefoBULLEM, YCTaHOBITb 3an0BiXXHMIT BUMUKaH (3B).

MOMEPEA>KEHHA

Pu3uk onikiB Bif rapsunx noBepxoHb

CnipanbHui Kopnyc i HanipHa Kpu1LLUKa Nig 4ac poboTu MatoTb TeMnepaTypy
nepekavyBaHOro cepefoBuLLa. TOPKaHHS [0 HUX MOXKE CMPUYMHUTY OMiKU.

+ 3anex<Ho Bif cnocoby 3acToCyBaHHS, CNipanbHWIA KOpMyc HeobxiaHO
i3ontoBatu.

 MMop6anTe Npo BiANOBIAHI 3aXMCHI NPUCTPOI.

+ BMMKHYBLUM Hacoc, AaiiTe MOMY OXOMOHYTH 3a TeMNEePaTypU HaBKOMULUHLOIO
cepefoBuLia.

« [JoTpumynTecs micLeBux npasun.

OBEPEXXHO

PuU3unK nolwkoa>keHHsl MaiiHa Yepes HeHane>XxHy isonsuiio
He noTpibHo i30M0BaTV HaMipHY KPULLKY 1 ONOpY NigLWNMHUKA.

MOMEPEAXKEHHA

Pu3uK TpaBMyBaHHS Yepes BiACYTHICTb 3ac06iB 3aXUCTy
BigcyTHICTb 3ac06iB 3aXMCTy MOXKE CAPUUMHUTY (BaXKKi) TpaBMMU.

+ Mig yac po60Tn MaLLNHM 3a60POHSAETHCSA 3HIMATY 3 YCTAHOBKM KOXKYXW A5
3aXMCTY Bif} 4aCTWH, WO pyxaloTbes (Hanpuknag, MydTh).

« [ig yac BUKOHaHHSA ByAb-gKux pobiT 3aBXAn HOCITb 3acobu iHAUBIAYaNbHOro
3aXMCTY, 3aXUCHi PYKaBUYKM 1 3aXMCHi OKyNspu.

+ 3260pOHSAETHLCS 3HIMATH YW BUMMKATM 3anobi>kHi NPMCTPOI Hacoca N ABUTYHa.

 [Nepen BBEOEHHSM Y [it0 BMIOBHOBA>XEHWI TEXHIYHWI CrieuianicT NOBUHEH
nepeBipyTK NpaLe3naTHICTb 3anobi>KHUX MPUCTPOIB Ha HACOCI Ta ABUIYHI.

OBEPEXHO

PU3MK nowKoa>KeHHa MaliHa Hepes3 HeHaJie>XxHy eKcnnyaTauilo

EkcnnyaTauis 3a me>xxamum pobounx ToHok Moxke 3HM3nTn KK Hacoca abo
CMPUYMHUTU NOTO HeCNPaBHiCTb. Po60Ta i3 3anipHOO0 apMaTypoto, 3aKpUTOLO
NpoTArom noHag 5 XBUIIMH, He PeKOMEHAYETLCS; 3a3BMUYaii Lie HebesneuHo,
0c0o6N1BO B pasi BUKOPWCTaHHS rapsa4mnx nepekadvyBaHx CepefoBuLL.

+ 3a00pOHSETLCS eKCnyaTyBaTM HAaCOC 3a MeXXaMun BCTaHOBMNEHOro pobo4yoro
OianasoHy.

» He ekcnnyaTyiTe HacocC i3 3aKpUTOO 3aMnipHOO apMaTypoto.

+ 3HavyeHHa NPSH-A 3aBxav mae nepesuLlysaTn 3Ha4eHHs NPSH-R.
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“ YBeaeHHs B Ao

OBEPEXXHO

PU3UK NOLIKOM KEHHS MaliHa Yepe3 YTBOPEHHS KOHAeHcaTy
Yy pa3i BUKOPUCTAHHA HacocCa onga KOH,D,IALliPOBaHHﬂ I'IOBiTpﬂ UM OXOJTOO>KEHHA MOXKe
YTBOPHOBATUCA KOHOEHCAT, AKUN MOXKe NOWKOONTU OBUTYH.

- [Mepiogn4Ho BigKpMBanTe 0TBOPM AN BiABeAeHHS KOHAEeHcaTy B Kopnyci
ABUryHa, Wwob 311TK KOHAeHcaT.

7.1 KBanidikauis nepconany —~ eNeKTPOMOHTaXHi pob0TuN: eNeKTPOMOHTa>KHi PO6OTN MOBMHEH BUKOHYBATH
KBaniikoBaHW eNeKkTpuK;
- EkcnnyaTauis/KepyBaHHs: eKcnayaTauiiiHuin nepcoHan Mae 3HaTy NPUHLMN po60oTH
BCi€l cncTemu.

7.2 3anoBHEHHS 1 PO3MOBITPEHHS

BKA3IBKA

@ Hacoc Atmos TERA-SCH y cTaHAapTHOMY BUKOHAHHI Ma€ BUMYCKHWUIA MOBITPSHUIA
KnanaH, SKUM 3Haxo4nTbCA 3BepXy KOXKyXa, 6ing noBiTpAHOro KpaHa.
BcmokTyBanbHui Tpybonposig i HACOC BEHTUAOOTLCS Yepe3 BiANOBIAHUA NPUCTPIN
LON19 BUNYCKY MOBITPS, L0 3HAXOAUTbCSA Ha HanipHOMY hnaHui Hacoca. TakoX €
000aTKOBUI BUMYCKHWUIA NOBITPSHWIA KNanax.

MONEPEA>KEHHA

Pu3uK TpaBMyBaHHS i NOLKOAXKEHHS] MaiiHa Yepes Ay>Ke rapsdi abo
Ay>Ke XONofHi nepekayvyBaHi cepefoBULLa, LLIO NOAAIOTLCA Nif, TUCKOM
Konw rBUHT onsi BUZanNeHHs noBiTps MOBHICTIO BiOKPYYEHUI, TO 3 0OTBOPY MOXKE
BMTIKaTW Y1 BUKMOATUCS NiJ BUCOKMM TUCKOM Ay>Ke rapsye abo gy»<e xonogHe
(3ane>kHo Big TemnepaTypu) NepekavyBaHe cepenosuLLe. MepekadyBaHe
cepefoByLLEe MOXKe BUKMAATUCA Nif BUCOKMM TUCKOM, 3a1eXHO Bif TUCKY B
YCTaHOBL.

« [lepekoHanTecCh, L0 FBUHT OS5 BUOANEHHS NOBITPS 3HAX04UTbCS B MOTPIOGHOMY
6e3ne4yHOMy MONOXKEHHI.

+ bynbTe Ay>Ke yBaXkHi, BIGKPUBAOUM FBUHT 0151 BUOANEHHS MOBITPS.

Mopsidok 0ili Ons po3noBimpeHHs yCMAHOBOK, y SIKUX piBeHb NepeKka4yBaHo20

cepedoBulwa Buuje BCMOKmyto4ozo nampy6ka Hacoca

— BigkpunTe BigCi4YHMI KNanaH i3 HanNipHOT CTOPOHM Hacoca.

— ToBiNbHO BiAKPWUMTE BIACIYHMI KNanaH 3i BCMOKTYOHOI CTOPOHK Hacoca.

—~ o6 BMNycTUTM NOBITPS, BiOKPMIATE NOBITPSHWI KpaH 3BepXy Hacoca.

> 3aKpuinTe NOBITPAHUIN KPaH, K TiNbKM 3BEPXY KOPMYyCYy NOYHe BUTIKATK
nepekayyBaHe cepeoBHLLe.

Mopsidok diii Ons 3anoBHeHHs/pO3N0BIMPeHHS yCMAHOBOK i3 3B0POMHUM

K/1anaHoM, y SIKUX piBeHb hepekaqyyBaHO20 cepedoBULA HUXCYe BCMOKMYI04020

nampy6ka Hacoca

~> 3aKpuiTe BiACIYHMI KNanaH i3 HanipHOT CTOPOHM Hacoca.

~ BigkpuiTe BigCiYHMI KNanaH 3i BCMOKTYHO4YO0I CTOPOHM Hacoca.

—~ 3anunTe nepekadvyBaHe CepefdoByLLE KPi3b MKy A0 MOBHOrO 3aM0OBHEHHS
BCMOKTYBanbHoro Tpybonposoay 1 Hacoca.

—~ BunycTiTb NOBITPSA 3 Hacoca, BiAKPMBLUM NOBITPSHWUI KpaH 3BEpXY Hacoca.

— 3aKpuiiTe NoBITPSHWUI KpaH, SK TiNbKW 3BepXy KOPMNyCy NoYHe BUTIKaTK
nepekavyBaHe cepeoBULLE.
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7.3

7.4

MepeBipka HanpsiIMKy o6epTaHHs

YBiMKHEHHs Hacoca

YBeaeHHs B Aito

OBEPEXXHO

PU3uK nowKoa>KeHHA MaHa

Hebe3neka NowWKoOO KEeHHS feTanen Hacoca, A 3MaLLeHHs SKUX
BUKOPUCTOBYETbLCA NepeKavyBaHe cepenoBuLLe.

« Mepepn nepeBipKoto HaNpsMKy obepTaHHs Ta BBEAEHHAM Y Aito HeobxigHo
3aMoBHUTM HacoC nepekavyBaHUM CepeJOBULLEM i BUNYCTUTU 3 HbOTO MOBITPS.

. 3360p0HﬂETbCﬂ BMWKATM Hacoc i3 3aKpUTUMUN BiICIYHMMMW KNnanaHamu.

[IBUIYH MOXXHa pO3MiCTMUTH NliBopy4 abo npaBopyH Bif Hacoca. MepeBipka HanpsMKy
06epTaHHSA ABUryHa € 060B’I3KOBUM €TanoM npoLlenypu BBeA,EHHS B eKCnnyaTauiio
HacoCHOI ycTaHOBKU. CTpifnika Ha BEPXHili YaCTWHI KOPMyCy Hacoca BKa3sye NpaBuIbHUN
Hanpsmok obepTaHHS.

= 3HIMiTb 3aXUCHUI KOXXYX My TH.

—~ o6 nepeBipnTK HanpsimMok obepTaHHs, Big eQHanTe Hacoc Big MydTn.

~ YBIMKHIiTb ABUIYH KOPOTKOYacHO. HanpsiMmok obepTaHHS ABUTYHA MOBUHEH

36iraTnCs 3 HaNPSIMKOM CTPINKKM Ha Hacoci.

- SKLLO HanpsiIMOK 06epTaHHs HENpaBUbHWUIA, BIGKOPUTYTe enekTpUYHe 3’ eOHaHHS

OBUTYHa.

-~ 3’eQHanTe Hacoc i3 ABUTYHOM fnuLLe Micns TOro, K MepekoHAETech Y TOMY, Lo

HanpsiMok 06epTaHHs NPaBUNbHUIA.

~ MMepeBipTe LeHTPYBaHHA My TU 11 BiALEHTPYWTe il 3HOBY, AKLLO HeobXigHO.
— YCTaHOBITb Ha MiCLie 3aXMCHUI KOXKYX My TH.

OBEPE>XHO
PU3uK NowKoO>KeHHA MaHa
+ He ekcnnyaTyiTe Hacoc i3 3aKpUTOO 3aMnipHOK apMaTypoto.

« ExcnnyaTyBaTW HacoC MOXKHa nuLLe B 403BONeHOMY poboyomMy AianasoHi.

9
9

N2

Micns Hane>kKHOro BUKOHAHHS NiAroToBUYMX PobiT i BUKOHAHHSA BCiX HEOOXigHNX
3anobi>KHMX 3aX04iB MOXHA 3anyckaTu Hacoc.

Mepepn 3anycKoM Hacoca chi NepekoHaTUCh Y TOMY, LO:
—~ TpybonpoBoawu O 3aN0BHEHHS 1 BUMYCKY NOBITPS 3aKpUTI;
=y NiQWMNHMKAX € BiANOBiAHa 4OCTaTHA KiNbKiCTb MacTuna noTpibHoro Tuny (akuo

BUKOPUCTOBYETHLCS);
ABWUIrYH 00epTaETbCS B MPaBUSIbHOMY HaMpsiMKy;
3aXMCHUI KOXKYX My TN NPaBUbHO NPUKPINIEHU i HaAiHO 3adikcoBaHW;

— 3i BCMOKTYHO4OI 1 HanipHOT CTOPOHM HAacoca BCTaHOBMEHI MaHOMETPU 3 BiAMOBIAHUM

Aiana3oHoM BUMIptOBaHHS. He BCTaHOBMOMTE MaHOMEeTPM Ha KofiHax
Tpybonposoay. KiHeT4Ha eHepris nepekayyBaHOro cepefoBuLLA MOXKE BMIIMHYTU
Ha BUMIpIOBaHi 3HAYEHHS B LIMX TOYKaAX;

= yci dnaHueBi 3arnyLIKN 3HATI;

3anipHa apmaTypa 3i BCMOKTYHOYOI CTOPOHM Hacoca MOBHICTHO BIAKPUTa;

— 3anipHa apmaTypa B HanipHoMy Tpy6onpoBofi Hacoca NOBHICTHO 3akpuTa abo nuiwe

3nerka Bigkpura.

MOMEPEAXKEHHA

He6e3neka oTpMMaHHSA TpaBMM Yepe3 BUCOKMIN TUCK B YCTAHOBLi

MOTY>XHICTb | CTaH BCTaHOBMEHMX BiQLLEHTPOBMUX HAacoCiB HEOOXiAHO NOCTINHO
KOHTPOJIIOBATK.

» He nigkntoyarite MaHOMeTpuM [0 Hacoca Mifg TUCKOM.

+ YCTaHOBITb MaHOMETPW 3i BCMOKTYOYOI 1 HanipHOT CTOPOHMU.
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“ BusepneHHs 3 ekcnnyaTtauii

BKA3IBKA
@ JIns TOYHOTO BU3HAYEHHS NPOAYKTUBHOCTI HACOCa PEKOMEHOYETHCS BCTAHOBUTY
BUTPaTOMIp.

OBEPEXXHO
PuU3MK nowkoa)KeHHs MaiiHa Yepes nepeBaHTa)XkKeHHs ABUTYHa

« [1na 3anycky Hacoca BUKOPUCTOBYMTe NNaBHWUM NYCK, 3’ €0HaHHS 3ipKa-TPUKYTHUK
abo peryntoBaHHA ymMcna obepTis.

~> YBIMKHIiTb Hacoc.

—~ Micng pocsrHeHHs NoTpibHoro Yncna obepTis NOBINbHO BiOKPUIATE 3anipHy
apmMaTypy B HanipHomy TpybonpoBoAi v BigperyntonTe Hacoc 4o poboyoi TOUKK.

—~ TOKM HacoC 3anycKaEeTbCS, MOBHICTIO BUAANITb MOBITPS Yepes rBUHT AN BUAANEHHS
noBsiTps.

OBEPEXXHO

PU3UK NolwKop KeHHs MaiiHa

S0 Nif Yac 3anycKy BUHUKAOTb He3BMYaHi Wymu, Bibpadii, TemnepaTypa abo
BUTOKM:

* HeraHo BUMKHITb HacOC i yCYyHbTE NPUYUNHY.

7.5 YacToTa BBiMKHEHb
OBEPEXXHO
Pu3uK Nowkom>KeHHs MariHa
Hacoc abo aBuryHv Mo>kyTb 6y T NOLLKOAXKEHI Yepe3 HenpaBuiibHe BMUKAHHS.
+ MoBTOPHO BMMKaWTe HAcoC NMLLE TOAI, KONW OBUTYH MOBHICTIO 3yNMUHEHWUI.
3rigHo 3 IEC 60034-1 ponyckaeTbcs MakCMMyM 6 BMUKaHb MPOTSATOM rOgUHMN.
PekomeHOy€ETLCS MOBTOPIOBATU BMUKAHHS Yepes PiBHi MPOMI>KKM Yacy.
8 BuBepeHHs 3 ekcnnyaTauil
8.1 BUMKHeHHS Hacoca 11 TUMYacoBe

BUBeOEeHHs 3 eKcnnyaTauil

OBEPEXXHO

PU3UK NolwKop KeHHs MaHa Yyepes neperpiBaHHﬂ

Konwu Hacoc He npawtoe, rapsivi nepekadyBaHi CepefoBULLAa MOXKYTb MOLLUKOANUTU
yLWiNbHEHHS Hacoca.

Micng BigkNtoveHHs gxxepena Tenna:

+ [JanTe Hacocy nonpawutoBaTu, MOKM TemMnepaTypa cepefoBuLLa He Bnage fo
Bi4NOBIQHOrO piBHS.

OBEPEXXHO

PU3UK NoLKOO KEeHHS MaiHa Yyepe3 Mopo3
SIKLLo icHy€ Hebe3neka 3amep3aHHs:

* MOBHICTHO CMNOPOXKHITb HACOC, LWOO YHUKHYTU MOLUKOAXKEHHS.

- 3aKkpuiTe 3anipHy apMaTypy B HanipHoMy TpybonpoBsogi. SIKLLO B HanipHOMY
Tpyb6onpoBoAi BCTaHOBMEHMIN 3BOPOTHUI KNanaH i € NPOTUTUCK, 3anipHa apmaTypa
MO>Ke 3aMLaTnCs BigKpUTOLO.

—~ He 3akpuBanTe 3anipHy apmMaTypy Ha BCMOKTYBanbHOMy Tpy6onpoBogi.
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TexHiuHe 06CnyrosyBaHHs/pEMOHT “

—~ BUMKHITb OBUIYH.

-~ SKuwo Hemae Hebe3mneKkn 3amep3aHHs, NepekoHanTecs, Lo piBeHb NepekavyBaHOro
cepenoBULLE [OCTATHIN.

—~ Pa3 Ha micaub BMUKaNTe Hacoc Ha 5 xBunuH. Lle gonomorke 3ano6irTv yTBOpeHHO
BiAKnageHb y BiACiKy Hacoca.

8.2 BuBepeHHs 3 ekcnnyaTauii Ta
36epiraHHs

NOMNEPEAXKEHHA
PU3UK OTPUMaHHS TPaBM i NOLIKOAXKEHHS MaiHa

* YTuni3yiTe BMiCT Hacoca 1 MPOMUBHY PiAUHY, BOTPUMYHOUMCH 3aKOHOAABYMX
HOpM.

« [1ig yac BUKOHaHHSA ByAb-gKunx pobiT 3aBX AN HOCITb 3acobu iHAUBIAYaNbHOro
3aXUCTY, 3aXUCHI PYKaBMYKM 1 3aXUCHI OKYNsipu.

Mepepn 36epiraHHAM peTesibHO O4MCTbTE Hacoc

MOBHICTIO CMOPOXKHITb HACOC i peTeflbHO NPOMUIATE NOro.

—~ 3anuLIKOBe NepekavyBaHe cepefoBuLLEe N MPOMUBHY PigUHY Cnif 3n1Tw, 3ibpatm i
yTWUAi3yBaTW B 3IMBHUI OTBIp. [JOTPMMYMATeCS MiCLLeBUX 3aKOHIB i peKoMeHAaLlin y
po3fini «BupaneHHs sigxonis».

— 066pu3KaniTe BHYTPILLHIO YaCTUHY HAaCOCa KOHCEPBAHTOM Yepe3 BCMOKTYBANIbHUNA i
HanipHUM naTpybku.

—~ 3aKpunTe BCMOKTYBanbHWI i HaNipHWUA NaTpybKM KpuLLKamu.

~ 3MacTiTb FNyXi KOMNOHEHTW MacnoM abo KOHCUCTEHTHUM MaCTUIIOM.

BrvkopuncToBynTe AN LbOro KOHCUCTEHTHE MacTuNo abo macno 6e3 CUMikoHy.

JoTpumynTech iIHCTPYKUiA BUPOBHMKA LLLOA0 KOHCepPBaHTIB.

N

9 TexHiune °6c"yr°ByBaH""/ BrvkoHaHHS 06cnyroByBaHHS 1 MepeBipKM Hacoca peKOMEHAYETbCA [OPYUNTH

PEeMOHT cepBicHOMy LieHTpy komnaHii Wilo.

Po60T1 3 TeXHiYHOrO 06CNYroByBaHHs Ta PEMOHTY BUMaratoTb 4acTKoBOro abo
MOBHOrO AEMOHTaXy Hacoca. Kopnyc Hacoca Mo>Ke 3anmwaTcs BCTaHOBNIEHUM Y
Tpy6onposogi.

HEBE3IMEKA

PU3UK CMepTeNibHOro TPaBMYBaHHS Yepes eNleKTPUUHHUIA CTPYM

HenpanmbHa nosepiHKa Mig 4ac BUKOHAHHS €/1eKTPOMOHTa>XHUX p06iT MOXKe
npusBecTn 0o cmepTi Bif YpaXKeHHA eNneKTpUu4HUM CTPYyMOM.

+ Jlnwe kBanichikoBaHU eNeKTPYK MOXKe BUKOHYBaTK pob0TH 3 eNeKTPUIHUMY
NPUCTPOSIMU.

+ MNepepn 6yOb-gkMMM po60TaMu Ha arperaTi BUMKHITb [>KEepPesio XKUBJeHHS 1
3aXUCTiTb OTO Bif, BUNAgKOBOIr0 BMUKAHHSL.

« Jlnwe kBanichikoBaHU eneKTPYK MOBUHEH YCyBaTW MOLLKOAXKEHHS Kabento
nig’€QHaHHS Hacoca.

+ JloTpuMy#TeCh iHCTPYKLIi 3 MOHTa>Ky Ta eKcrnyaTauii Hacoca, ABUryHa Ta
iHLWOro npunagas.

« Micns 3aBepLueHHs poboTu BCTaHOBITb Ha MiCLie BCi HEBCTaHOBIEHI 3aXUCHI
MPUCTPOI, TaKi K KPULLKM KIIeMHOT KOPobKM.

MOMNEPEA>KEHHA

FocTpi kpai po6oyoro kKoneca
Ha po6oyomy koneci Mo>xXyTb yTBOPUTUCS rocTpi kpai. Hebe3neka BigpybyBaHHs
KiHUiBOK. [1ns 3aXMCTy Bifg NOpi3iB HEOOXiAHO HOCUTU 3aXUCHI PYKaBUYKMN.

9.1 KBanicikauis nepcoHany —~ eNeKTPOMOHTaXHi pob0Tun: eNeKTPOMOHTa>KHi PO6OTN MOBUHEH BUKOHYBATH
KBaniikoBaHWI eNeKTpuK;
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9.2

9.3

80

KoHTponb ekcnnyaTtauii

Po60TH 3 TEXHIYHOrO
o6cnyrosyBaHHSA

TexHiuHe 06CnyroyBaHHs/peEMOHT

— P0o60TK 3 TEXHIYHOTO 06CNYroBYBaHHSA: TEXHIYHMI CNeLianiCT MOBUHEH 3HaTK, K
BMKOPUCTOBYBATH i yTWUNi3yBaTn poboyi nepekadyBaHi cepeposuLa. Kpim Toro,
TeXHIYHMI cneyianicT NoBMHEH MaTy 6a30Bi 3HaHHSA B ranysi MalMHOOyOyBaHHS.

OBEPEXXHO

Pu3uK nowkoa>KeHHs MaitHa
HenpaeunbHa ekcnnyaTauis MoXKe NOWKOAUTM Hacoc abo ABuryH. Pobora i3
3anipHoto apMaTypoto, 3aKpPUTOO NMPOTSATOM NOHag, 5 XBUNTMH, He PEKOMEHOYETbCS;
3a3BM4an Le Hebe3neyHo, 0co6MBO B pa3i BUKOPUCTAHHSA rapsaumnx nepekadyBaHmx
cepenoBuLL.
Y >KopgHOMy pasi He [03BONAWTE Hacocy npautoBaTy 6e3 nepekavyBaHoro
cepepoBuLLa.
+ He ekcnnyaTyiiTe Hacoc i3 3aKpMTOtO 3anipHOKO apMaTypoto Ha BCMOKTYBaNbHOMY
Tpy6onposogi.

» He ekcnnyaTyiTe HacoC NpOTAroM TPMBAoro nepiofdy 4acy i3 3aKp1Toto 3anipHoto
apmaTypoto B HanipHoMy Tpybonposofi. Lle Moxxe npu3secTn 0o neperpisy
nepeka4yBaHOro cepefoBuLLa.

Hacoc noBuHeH 3aB>kau npautoBaTy TUxo 1 6e3 Bibpauii.
MigWNNHNUKM KOYEHHS NOBMHHI 3aBXXAM npautoBaT Txo i 6e3 Bibpalii.

MigBuLLEHe CMOXKWBAHHSA CTPYMY B pasi HE3MIHHMX YMOB eKCnyaTaLii € 03HaKot
MOLUKOAXKEHHS NiALMNHKKIB. TeMnepaTypa nigmnHmka moxxe 6ytu Ha 50 °C BuLue
TemMnepaTypu HaBKOMULLHLOTO CepefoBULLa, afne HIKONM He NOBMHHA NigHIMaTMCS
BuLe 80 °C.

—~ PerynspHo nepesipsnTe CTaTUYHI YLLiINbHEHHSA 1 YLLiNbHEHHS Bana Ha HasBHICTb
NpOTiKaHHS.

—~> Y HacociB i3 KOB3HWM TOPLEBUM YLLiNIbBHEHHSAM BUAUMI MPOTIKaHHA Nig Yac poboTun
NPakTUYHO BiACYTHI. AKLLO YLLiNbHEHHS CUITbHO NPOTIKAE, Lie 03HaKa 3HOCY
MOBEPXOHb YLLiNbHEHHS. Take yLiNbHEeHHS HeOOXiAHO 3aMiHUTK. TepMiH
eKcnnyaTauii KOB3HOro TOpLEBOro YLLiNbHeHHS 6araTo B YOMy 3ane>XXuTb Bif YMOB
ekcnnyarauii (TemnepaTypu, TUCKY, BlaCTUBOCTE NepeKayyBaHoro cepefoBmLLa).

-~ KomnaHist Wilo pekoMeHaye perynspHo nepesipsTy eneMeHTH rHy4Koi MydTm i
3aMiHIOBaTH iX, LLLOVHO 3’ABUTbCS MepLLi 03HAKKN 3HOCY.

—~ KomnaHist Wilo pekoMeHay€e KOPOTKOYACHO 3amyckaTu pe3epBHi HAaCOCK He pifLle
HiXK OMH pa3 Ha TWXXAEHb, W06 3a6e3neynTm iXHIO NOCTINHY FOTOBHICTb 40 po6oTH.

Hacocn Atmos TERA-SCH He BUMaratoTb perynsipHoro TexHi4Horo obcnyrosyBaHHs.
OpfHak perynspHe cnocTepexXeHHs 1 aHani3 pisHnx poboymx napameTpiB 4O3BONSE
YHVKHYTW CEPAO3HUX HENPUEMHOCTEN.

LLlogHs BeniTh >XypHan peectpauii pobounx napameTpis, TakMX K TUCK
BiCMOKTYBaHHS 1 HarHiTaHHs, BUTpaTa. lMapameTpu peKOMeHOY€ETbCA 3anNMcyBaTu
OBivi Ha 3MiHy. byab-sKa pi3ka 3MiHa Mae 6yT1 CUrHanoM [0 [OCNIAXKEHHS.

Hwkue HaBeOeHi geaki 3 perynsapHux nepesipok TEXHIYHOro 06CnyroByBaHHS i3 Li€to
MeTOl0.

T I L

KoB3He Topuese Mepesipka Ha LLlloneHHo
YLWinbHeHHS NpOTiKaHHS
CanbHuKoBa MepeBipka Ha LLopeHHo HopmanbHo: 10 —
HabuBka NPOTiKaHHS 120 kpannuH/xs

MepeBsipka Ha Pa3 Ha nispoky Mpwn HeobxiaHOCTI
CanbHnKoBa ) .

NpOTiKaHHS 3aMiHUTM HOBUMMU
Habuska

HabuBkamu
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TexHiuHe 06CnyrosyBaHHs/pEMOHT

T T

Mepesipka LWoTwmxHs MNigwunHukm
TemnepaTypu 3MallleHi Ha Becb
TepMiH
MigWwWnHUKn eKcnnyarauii n He
notpebytoTb
TeXHIYHOro
ob6cnyrosyBaHHs
TWCK BCMOKTYBaHHs [epeBipka TUCKy LWopeHHo
TWCK HarHiTaHHS Mepesipka TUCKY LoneHHo
Mepesipka Ha LLoTm>xHa MoTik yepes
NPOTiKaHHSA NPOMUBHUI
Tpybonposi
lpomunBaHHs PybOnposiA
NoBMHEH ByTK
YNCTUM i
6e3nepepBHUM
Bibpauis Mepesipka Bibpauii | LLoTuxxHA
. 3BipnTn 3 LLloTnxkHa
Hanpyra v cuna p.
Ay HOMiHaNbHUMK
y 3HaYeHHMM
ObepToBUN MepeBipka Ha LLlopoky
eneMeHT 3HOLLEHHS
MepesipnTyn 3a30pun | LLlopoky SKLLLO BeNn4MHa
Mi>K 3a3opy
KOMMeHcauiitHum 36inbLunnacs,
3asopu . . .
Kinbuem i poboumm KOMMeHcaLlinHe
Konecom Kinbue cnig
3aMiHNTK
. MepeBipnTK OpOK!
MoBHMN . . o Llopoky
. . BiICMOKTYBaHHS 1
AVHaMIYHWUA Hanip .
HarHiTaHHs
MepeBipnTN Pa3 Ha niBpoky [na nosigku
EeHTPYBaHHSA BMKOPUCTOBYNTE
LleHTpyBaHHS HeHTPY P y
Hacoca 3 ABUTYHOM KpecrieHHs ABUTYHa
Hacoca GA

Tabn. 12: PerynspHi nepeBipky TeXHIYHOro 06CnyroByBaHHS
—~ MiAWNNHUKM KOYEHHS OBUTYHIB Cnif 06CcnyroByBaTh 3rigHO 3 iIHCTPYKUIEH 3
MOHTa>Ky Ta ekcnnyaTtauii BUpobHuKa OBuryHa.

9.4 3nuB i OYULLEHHSA

MOMNEPEAXKEHHA
PU3UK OTPUMaHHS TPaBM i NOLIKOAXKEHHS MalHa

* YTunisyiTe BMICT Hacoca i NPOMMBHY PiauHY, LOTPUMYIOUMCh 3aKOHOAABUNX
HOPM.

« [ig yac BUKOHaHHS ByAb-gKunx pobiT 3aBXAN HOCITb 3acobu iHAMBIAYaNbHOro
3aXMCTY, 3aXMCHi PYKaBUYKM A 3aXUCHI OKYNspu.
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“ TexHiuHe 06CnyroyBaHHs/peEMOHT

9.5 AemoHTaXx

HEBE3IMEKA

Pu3uK cmepTenbHOro TpaBMyBaHHS Yepe3 eNleKTPUHHUIA CTPYM
HenpaswnbHa noBefiHKa nig 4ac BUKOHAHHS €NEKTPOMOHTaXHUX PO6IT MoXKe
MPU3BECTU 0,0 CMEPTI Bifl YPA>KEHHS €NEKTPUHHUM CTPYMOM.

+ Jlnwe kBanichikoBaHU enekTPVK MOBUHEH BUKOHYBATK poboTu 3
eneKTPUYHVMU MPUCTPOSMMU.

+ lMepepn 6yab-sKkMMM poboTaMu Ha arperati BUMKHITb O>Kepeno XXUBNEHHS 1
3axXMCTiTb MOro Bif BUMNAaAKOBOro BMUKaHHS.

« Jlnwe kBanicikoBaHU eNeKTPYK MOBUHEH YCyBaTW MOLLKOOXKEHHS Kabento
nig’eaHaHHs Hacoca.

« JloTpumy#Tech iHCTPYKLIi 3 MOHTa)Ky Ta eKcrnyaTauii Hacoca, ABUryHa Ta
iHLWoOro npunapas.

Micns 3aBepLueHHs poboTK BCTAHOBITb HA MiCLie BCi HEBCTAHOBIEHI 3aXUCHI
MPUCTPOI, TaKi K KPULLKMN KIIEMHOT KOPOBKMU.

Mepen NOYaTKOM OEMOHTaXKHUX PoBIT NepekoHanTecs B HAsiBHOCTI TakMX iIHCTPYMEHTIB
i npunapas:

KpaH/NaHLIoroBa Tanb, Lo BUTPUMYE Bary HaCOCHOI yCTaHOBKM;

Habip KinbLeBMX i BIOKPUTUX PO3CYBHUX KITHOYIB OONMOBUX | METPUYHUX PO3MIpIB;
pUM-601TN OIONMOBUX | METPUYHUX PO3MIpIB;

6aBOBHAHMI KaHaT, APOTAHWI TPOC | TaKena>XkHi NaHuory;

yMOPHi KONoJKM 3 TBEPAOI OePeBUHM 1 MeTany;

iHLWi IHCTPYMeHTK, 30KpemMa Habip TopLeBMX rankoBMX KITHOYIB i3 BHYTPILLHIM
LIeCTUTPAHHUKOM, AU, BUKPYTKM 3i 3MIHHUMW HaKOHEYHMKAMK, HANWUITKM TOLLO;
- KniLLi/3HiMa4 Ans NigWUnHUKa i My L.

N R N N A2

Po60Tu 3 TeXHIYHOro 06CNyroByBaHHS Ta PEMOHTY BUMaratoTb 4acTKoBOro abo

MOBHOrO AeMOHTaXKy Hacoca. Kopnyc Hacoca MO>Ke 3anMLIaTCS BCTAHOBIEHUM Y

Tpybonposogi.

~ BWMKHITb A>Kepeno »KMBMeHHs Hacoca 1 3a6noKynTe 1oro Bi NOBTOPHOrO
BMUKaHHS.

—~ 3aKpuinTe BCi KNanaHW Ha BCMOKTYBabHOMY 1 HanipHoMy Tpy6onposogi.

—~ CMOpOXKHiTb HAcOC, BiGKPYTVBLUM APEHAXHWI FBUHT i TBUHT ON19 BUAANEHHS
nosiTps.

= 3HIMITb 3aXMCHUI KOXYX MY TK.

— 3a HasiBHOCTI: 3HIMITb MPOMIDKHY BTYNKY My TH.

= 3HIMIiTb rBUHTW KPiNNEHHA ABUrYHA 3 OMOPHOT pamu.
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TexHiuHe 06CnyrosyBaHHs/pEMOHT

9.5.1 Po3ropHyTi BUgM rigpaeniku
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Fig. 25: Po3ropHyTuil B rigpasniuHoi cuctemn Atmos TERA-SCH (BUKOHaHHS 3 KOB3HUM TOPLEBUM YLLibHEHHAM 6e3 BTYN0K)

e O R o

BonTwu KpinneHHs kopnycy BonTu KpinneHHs oropoxki kopnycy BcTaHOBMIOBaNbHUIA WTUMDT ANS
nigLnnHUKa YLWinbHeHHA MO3ULIOHYBaHHS
2 Kopnyc nigwunHuka (npusogHa 13 Oropo>ka Koprnycy yLUifibHeHHS 24 Ban
CTOpOHa)
3 NigwmnHmk 14 LLinoHka poboyoro Koneca 25 KomneHcauinHe Kinbue
4 MigTpMMmyBanbHe KinbLe 15 bonTu kpinneHHs po3pizHoro 26 lanka poboyoro koneca
naHus
5 Kpuwwka nigwmnHuka (npusogHa 16 MNignomHi 6onTn 27 BcTaHoBMOBaNbHUIA WTUGT
CTOpOHa) KOMMeHCcauiHoro KinbLs
6 Po36puskyBay Boau 17 KpaH ons Bunycky nosiTps 28 BonTu KpinneHHs KpULLKK KOB3HOTO
TOPLEBOrO YLLiNbHEHHS
7 KpuLLKa KOB3HOIo TOpLLEBOro 18 BioTWCKHI rBUHTY ANs BigKpuBaHHS | 29 BonTu KpinneHHs KpuLKm
YLWiNbHEHHS BEPXHbOI YaCTUHM Kopnycy NiAWUNHNKA
8 YwWinbHoBanbHe Kinblie 19 [Hy4Kknin pykas 30 Kpuuwika nigwunHuka (HenpusogHa
CTOpOHa)
9 KoB3He TopLeBe yLiNbHEHHS 20 BepxHs YacTvHa Kopnycy Hacoca 31 3axucHa wanba
10 OnopHe KinbLe 21 Po6oye koneco 32 3aTUCKHa ranka
11 LLlecturpanHa npobka 22 HW>XHS YacTuHa Kopnycy Hacoca 33 Kopnyc nigwunHuka (HenpnsogHa
cTopoHa)

Ta6s1. 13: Po3ropHyTui BuA rigpassiyHoi cuctemu Atmos TERA-SCH (BUKOHaHHS 3 KOB3HUM TOPLEBUM YLLiNbHEHHAM 6€3 BTYJI0K)

IHCTPYKUis 3 MOHTaXy Ta ekcnnyaTauii Wilo-Atmos TERA-SCH
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Fig. 26: Po3ropHyTui Bua rigpasniuHoi cuctemn Atmos TERA-SCH (BUKOHaHHS 3 KOB3HUM TOPLEBUM YLLibHEHHAM i3 BTy KaMK)

) o o o

BonTtu kpinneHHs Kopnycy

YLWinbHIOBanbHe KinbLie 41 BTYNKN

BepxHs yacTMHa Koprycy Hacoca

nigLWnnHUKa
2 Kopnyc nigwunHuka (npusogHa 11 LecTurpaHHa npobka 23 BcTaHOBMIOBANbHUN WTUDT Ans
cTopoHa) MO3ULiOHYBaHHS
3 MigwunHmnkK 25 KomneHcauirHe KinbLe 24 Ban
4 MigTpMmyBanbHe KinbLe 13 Oropo>ka Koprnycy yLUinbHeHHS 22 HW>XXHS yacTnHa Kopnycy Hacoca
5 Kpuvwka nigwunHvka (npusogHa 12 bonTtu kpinneHHs oropoxi kopnycy | 27 BcTaHoBMOBaNbHUMA WTUGT
cTopoHa) yLWiNbHEHHS KOMMeHCcaLinHoro Kinbus
6 Po36pu3kysay Boam 14 LLinoHka pobo4oro Kosneca 28 BonTun KpinneHHs KPULLKN KOB3HOTO
TOPLIEBOTO YLLiNbHEHHS
36 HakunpgHa ranka 15 BonTu KpinneHHsa po3pisHoro 29 BonTu KpinneHHs KpuULLKK
naHus nigwunHmKa
7 KpuLuiKa KOB3HOro TopLieBoro 17 Kpan ans sunycky nosiTps 30 KpuLwwuka nigwmnHmka (HenpmsogHa
YLLiNbHEHHS! cTopoHa)
8 YL inbHoBanbHe Kinblie 19 [Hy4KMI pykas 31 3axucHa wawnba
9 KoB3He TopLeBe YyLiNbHEHHS 18 BiOTUCKHI TBUHTM NS BiOKPWBaHHS | 32 3aTUCKHa ranka
BEPXHbOI YaCTUHM KOpnycy
10 OnopHe KinbLe 16 MNignomHi 6onTn 33 Kopnyc nigwunHuka (HenpnsoaHa
cTopoHa)
34 Brynka 21 Po6oye koneco

Tabs. 14: Po3ropHyTu Bug rigpasnivHoi cuctemm Atmos TERA-SCH (BMKOHaHHS 3 KOB3HUM TOPLUEBUM YLLiNIbHEHHAM i3 BTyJ‘IKaMI/I)
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Fig. 27: PO3ropHyTWi1 BUZ rigpaeniuHoi cuctemm Atmos TERA-SCH (B1KOHaHHS i3 caNibHUKOBOK HabrBKOHO)

e O R o

BbonTun kpinneHHs kopnycy KpaH ons Bunycky nositps 3axucHa wanba
nigLWnnHUKa
2 Kopnyc nigwwunHuka (npusogHa 18 BioTWCKHI rBUHTY ONs BiAKPMBaHHS | 32 3aTUCKHa ranka
cTopoHa) BEPXHbOI YaCTUHM Kopnycy
3 MigwunHuk 19 [Hy4KMM pykas 33 Kopnyc nigwunHuka (HenpusogHa
cTopoHa)
4 MigTpMmyBanbHe KinbLe 20 BepxHs YacTuHa Kopnycy Hacoca 34 BTynka
5 Kpuika nigwmnHuka (npusogHa 21 Poboue koneco 35 YW inbHioBanbHe Kinble A4Na BTYNKM
CTOpOHa)
6 Po36pu3skyBay Bogoun 22 HW>XHA YacTuHa kopnycy Hacoca 36 HaknpgHa ranka
11 LLlecTurpaHHa npobka 23 BcTaHoBMOBanbHUIA WITUGT ANs 37 KpuLika canbHuKa
NO3ULiOHYBaHHS
12 BonTu KpinneHHs oropoxi kopnycy | 24 Ban 38 CanbHrKoBa HabuBka
YLWiNbHEHHS
13 Oropo>ka Kopnycy yLinbHeHHs 25 KomneHcauiiHe KinbLe 39 BydepHe KinbLe
14 LLinoHka po6oyoro koneca 27 BcTaHoBMOBaNbHUIA WTUGT 40 BonTu KpinneHHa KpULLKK canbHMKa
KOMMEHCALMHOrOo KinbLs
15 BbonTun kpinneHHs po3pi3Horo 29 bonTu KpinneHHa KpULLIKK
naHus nigwunHmuKa
16 MignomHi 6onTun 30 KpuLka nigwmnHuka (HeanBop,Ha
CTOpOHa)

Tab6s1. 15: Po3ropHyTui BuA rigpasniyHoi cuctemu Atmos TERA-SCH (BUKOHaHHS 3 KOB3HUM TOPLEBUM YLLiMbHEHHAM i3 BTy KaMK)

9.5.2 [leMoHTaXK BEpXHbOI YaCTUHU L S y .
3aKpuiiTe BiACiYHI KNanaHu Ha NiKii BIGCMOKTYBaHHS M HarHiTaHHS.
Kopmnycy
3nniiTe pigmMHy 3 Hacoca i BinKpuinTe KpaH Ans BUNycky nositps (17).
3HiMiTb 061ABa BCTaHOBMOBaNbHI WTMdTK (23) i BCi raiikm po3pizHoro dnaHus.

Tunu i3 canbHUKoBoOl HAGUBKOIO

= 3HiMiTb 60NTM KPULLKKM canbHuKa (40) 3 060X KiHUIB, @ NOTIM KPULLIKY canbHKKa (37).

- 3HiMiTb canbHMKOBY Habuaky (38) i BydepHe kinbue (39).

- MMig’eqHaiiTe BIQNOBIAHI NiQOMHI NPUCTOCYBaHHS A0 NiAKOMHMX 60nTiB (16) Ha
BepXHiit nonosuHi kopnycy (20).

—~ 3HIMiTb BEPXHIO YaCTUHY Kopnycy.

= 3HiMiTb NanepoBy NPOKMIAAKY Mi>XK 4BOMa NOJIOBMHAMM KOPMYCY.

Tunu 3 KOB3HUM mopyeBUM yWinbHeHHAM

- Big’eqHaiiTe rHyuki pykasa (19).

- OcnabTe raikn KpULOK KOB3HOTO TOPLEBOTO YLLifbHeHHS (7) | 3HIMiTb KpULWKK 3
Bana (24).

IHCTPYKUis 3 MOHTaXy Ta ekcnnyaTauii Wilo-Atmos TERA-SCH 85
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HAeMoHTaX o6epToBOro enemeHTa

®

TexHiuHe 06CnyroyBaHHs/peEMOHT

-~ 3HiMiTb yci 6onTn (15), wo 3’€QHYIOTb BEPXHIO 1 HVXKHIO YAaCTUHU KOpnycy (20, 22).

- Nig’enHanTe BinnoBigHI NiLKOMHI NPUCTOCYBaHHA L0 NiBOMHUX 6onTiB (16) Ha
BepXHiit nonosuHi kopnycy (20).

—~ 3HiMiTb BEPXHIO YaCTUHY Kopnycy.

= 3HiMiTb NanepoBy NPOKMIAAKY Mi>XK 4BOMa NOIOBMHAMM KOPMYCY.

BKA3IBKA

YHuKaiTe nowkom>KeHHs po6oyoro Kosneca fnif, 4ac 3HATTS

SIKkWwo poboye KONeco 3aHafTo TYro 3aTArHyTe, 06epexKHo i PiBHOMIPHO HarpinTe
KO>KyX1 pobo4oro Koneca B HanpsMKy [0 CepeanHN, [0 MaTOUNHW.

10eHmuyHi kpoku dn5 Bcix muniB HacociB

= 3HIMITb CTXKHI rBUHTU/ralikn My TN,

= 3HimiTb 60nTK (1) KOpnycis NigwmnHKkis (2, 33).

-~ MigHIMiITb 06epTOBUIN eleMEHT.

—> 3HIMiTb MydTY.

= 3HIMiTb KOPNYCY NIALWKUMHMKIB AK i3 NPUBOAHOI (2), TaK i 3 HENPUBOAHOI CTOPOHY
(33).

—~ 32 0oMNOMOroto 3HiMaya 3HIMITb NiGWUMHUKK K i3 NPUBOQHOI, TaK i 3 HENPUBOLHOI
cTOpoHM (3). Y >kogHOMy pasi He HamaraiiTecs BUTAITU NiQLUNMHKUK,
NpUKNafaoym 3yCUnns A0 30BHILHbOTO Kinbus.

- 3HiMiTb NiQTPMMyBanbHe KinbLe (4)i3 HenpuBOLHOI CTOPOHM Bana (24).

- 3HiMiTb po36pu3KyBadi Boam (6) 3 060x cTopiH Bana (24).

Modanbwi kpoku 05151 BUKOHAHHS i3 CaNbHUKOBOI HabUBKOIO

- 3HimiTb 60nTK (40) KPMLIOK canbHuKis (37).

= 3HIMiTb KpULLIKY canbHuKa (37) i canbHuk (38) 3 Bana pasom i3 6ydepHUM KinbLem
(39).

- BigremHTITh i 3HIMITb HakmnaHi raitku (36) 3 060x cTOpIH.

—~ 3a 4OMOMOroHo BiAMOBIAHOrO iIHCTPyMeHTa 06epe>KHO BUTSATHITL YLLiNbHIOBANbHe

Kinbue (35) i3 BTynkm (34) Tak, Wob He NOLKOAMTM NOTO.

3HiMiTb KOMMeHcauilHi kinbus (25) i3 poboyoro koneca (21).

OuncTiTb Ban, Wob BiH 6yB roTOBMI [0 3HATTS BTYJIOK.

LLlo6 nerko 3HATM BTY/KW, HaHeCiTb Ha Ban Tpoxu 3acoby Molly abo KOHCUCTEHTHOTO

MacTuna 1 3HiMiTb i3 HbOro pyKaBa.

- Big3HauTe nono>keHHs po6ouoro koneca (21) Ha Bany (22), wo6 nonerwunTy itoro
NOBTOpPHE BCTAaHOBJIEHHS Nifi Yac NOBTOPHOIO MOHTaXy.

~ 06epe>kHO 3HIMITb poboue koneco (21). YHMKaTe NOWKOAXKEeHHS LWMNOHKU
po6ouoro koneca (14).

N 2R\

Modanbwi Kpoku d1151 BUKOHAHHS 3 KOB3HUM MOPYeBUM YWiNbHEeHHSM i3 Bmyakamu

= 3HiMiTb 60NTK (28) KPMLLKM KOB3HOTO TOPLEBOTO YLLiNbHeHHS (7).

- 06epe>kHO 3HIMITb KPULLKY KOB3HOTO TOPLEBOro yuinbHeHHs (7) i3 Bana (22).

—~ o6 nonerwnTy NO3MLIOHYBaHHS Mg, Y4ac NOBTOPHOrO MOHTAXXy, BiA3HauTe

NONOXKEHHS! KOB3HOTO TOPLIEBOTO yLlinbHeHHa (9) Ha Bany (22).

O6epex<HO HaTArHITb KOB3HE TopLeBe yLinbHeHHs (9) Ha Ban.

3HiMiTb oropHe Kinbue (10).

BiArBMHTITb | 3HIMITb HakuaHi raiku (36) 3 060x CTOPiH.

3a 4ONOMOroto BiANOBIAHOIO IHCTPYMeHTa 06epexxHO BUTATHITb YLLiNbHIOBaNbHe

Kinbue (35) i3 BTynkm (34) Tak, Wob He NOLWKOAMTH NOTO.

3HiMiTb KOMNEHCcaUiiHi KinbLga (25) i3 pobouoro koneca (21).

OuncTiTb Ban, Wob BiH 6yB roTOBUI 4,0 3HATTS BTYJIOK.

LLlo6 nerko 3HATW BTYNIKW, HAHECiTb Ha Ban Tpoxu 3acoby Molly abo KoHCcMCTEHTHOrO

MacTuna 1 3HiMiTb i3 HbOrO pyKasa.

- Big3HauTe Nono>keHHs po6ouoro koneca (21) Ha Bany (22), wo6 nonerwnTy itoro
NOBTOPHE BCTAHOBMIEHHS Nif, 4aC NOBTOPHOrO MOHTaXXY.

~ 06epe>kHO 3HIMITb poboue koneco (21). YHuKaliTe NOWKOAKEHHS WNOHKM
po6ouoro koneca (14).

N R N2

NIRNRZ

Modanbwi kpoku 0515 BUKOHAHHS 3 KOB3HUM MOpYeBUM ywinbHeHHsIM 6e3 Bmynok
~ 3HiMiTb 601TK (28) KPULLIKM KOB3HOTO TOPLEBOTO YLLiNbHEHHS (7).
~ 06epe>KHO 3HIMITb KPULLKY KOB3HOTO TOPLEBOro yulinbHeHHs (7) i3 Bana (22).
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9.6.4
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Ornsp BHYTPilLHiIX KOMMOHEHTIB
MepeBipka KomneHcauilnHMX
Kineub

MepeBipka BTynok

MepeBipka po6o4oro koneca

MepeBipka Bana i LUINOHOK

MepeBipka NigWKUNHKUKIB

TexHiuHe 06CnyrosyBaHHs/pEMOHT “

N2

LLlo6 nonerwmTh No3unLioHyBaHHs i 4ac NOBTOPHOrO MOHTaXKy, Bi3HauTe
MONOXKEHHs! KOB3HOIO TOPLEBOTO yLlinbHeHHs (9) Ha Bany (22).

O6epe>kHO HaTATHITb KOB3HE TOPLEBE YLLiNIbHEHHS (9) Ha Ban.

3HiMiTb onopHe Kinbue (10).

3HiMiTb KOMMeHcaLinHi Kinbua (25) i3 pobodoro koneca (21).

BinsHauTe nono>keHHs po6oyoro koneca (21) Ha Bany (22), wo6 nonerwuTy iioro
NOBTOpPHE BCTaHOBEHHS Nif Y4ac NOBTOPHOTO MOHTaXYy.

06epe>kHO 3HIMITb poboye Koneco (21). YHUKaiTe NOWKOAXKEeHHS LWNOHKK
po6ouoro koneca (14).

N R AR

N2

MepesipTe 06MaBa KOMMNEHCALMHI Kinbus (25) Ha HepiBHOMIpHE 3HOLLEHHS,

— 3a 40oMoMOroro MikpomeTpa 415 BUMIPIOBaHHS BHYTPILLHIX pO3MipiB BUMipsanTe
OTBip KOMMEHCaLiHOro Kinbus (25) Yyepes NeBHi iHTepBanu B3Q0BX Kona.

~ 3a 40oMoMOror MikpomeTpa 415 BUMIPIOBAHHS 30BHILLHIX PO3MipiB BUMipsnTe
AiameTp ropsioBMHM pobo4oro Koneca vyepes nesHi iHTepBany B3[40BX Kona.
MopiBHAHHS pe3ynbTaTiB 060X BUMipIOBaHb NOKA3YE BENNYMHY AiaMeTpanbHOro
3330py Mi>K KOMMNeEHCaLiNnHWM KinbLeMm i ropnosunHoto poboyoro koneca.

[ani HaBegeHO NOKAa3HUKMK, AKi CBigYaTb MPO HeOOXiAHICTb 3aMiHM KOMNEHCaUinHoro

KinbLs 1 BiGHOBMEHHSA NOYAaTKOBOrO 3a30py.

- 3a3op cTaHoBMTb 150 % abo GinbLue Big NO4aTKOBOro po3paxyHKOBOro 3a3opy.

—~ Mopanblue NoripLeHHs rigpaBAiYHUX XapakTepuUCTuUK, SKe HenpunycTume B
HacTynHUI nepiof ekcnnyaTauil.

SKLLO OOMH i3 UMX MOKA3HMKIB BipHMIA, 3aMiHiTb KOMMNeHcauinHi Kinbus. 3a3op Mixx
ropnoBuHOO pob0oyoro Koneca  KoMneHcauinHMM KinbLeM NoBUHEH 6yTH
BiAJHOBJIEHMI A0 MOYaTKOBOro PO3PaxyHKOBOro 3Ha4eHHs. Lle gocaraeTbcs Wnsxom
YCTaHOBEHHS KOMMEHCALINHNX Kifleub i3 HeBENUKMM OTBOPOM, NPOCBEPONEHUM
BiANOBiQHO 00 miameTpa poboyoro koneca.

OrnsiHbTe BTYJIKM Ha HasiBHICTb 60po3eHoK abo 03HaK 3HOCY. Y pasi BUSBNEHHS
60p03eHOK abo 3HOCY 3aMiHiTb Lo geTanb.

OrnsiHbTe poboye koneco:

= Ha HasiBHICTb NOLLKOMAXKEHb;

- Ha HasBHiCTb TOYKOBOI KOpO3ii/eposi;

> Ha HasiBHICTb KaBiTaUiHMX NOP i MOPO>KHUH;

— Ha HasBHICTb 3irHyTUx abo TpicHYTMX NnonaTew;

~> Ha HasIBHICTb 3HOLUEHHS BXiOHUX | BUXIOHMX nonaTen.

Y pasi 3Ha4HOro NOLIKOAKEHHA PeKOMEHOYEThCA 3aMiHUTK poboye Koneco. MNepul HixXK
NPUAMATK PiLLIEHHS NPO NPOBeAEHHS PEMOHTHUX pobiT, NnpokoHcynbTyMTecs 3 Wilo,
o6 oTpMMaTN [o[aTKOBY iHhopMaLito.

MepeBipTe 3HOLLEHHS rOpNOBUHM poHOYOro Koneca, Sk onMcaHo B po3aini «Mepesipka
KOMMeHcauinHMX Kinewb».

OrngHbTe Ban:
— Ha BIACYTHICTb eKCLeHTPUYHOCTI;
— Ha HasiBHICTb MeXaHiYHMX MOLLUKOAXKEHb | KOPO3ii.

kLo Ban He BMBipeHUi y mexax 0,1 Mm TIR (Total Indicated Reading, 3aranbHux
NoKasaHb iHAMKaTopa), PeKOMEHAYETHCS MOro 3aMiHUTK abo BigpemoHTyBaTu. MepLy
Hi>K MPUAMaTW piLLieHHS MPO NPOBeOEHHS PEMOHTHUX PObIT, MPOKOHCYNbTYMTeCS 3
Wilo, wob oTprmaTtn fonaTkosy iHhopmaldito.

OrngaHbTe WNOHKM 1 LUNOHKOBI Ma3u Basla Ha HAassBHICTb MOLIKOOXEHb | 3HOLUEHHS.
3HiMIiTb i 3aMiHiTb NOLWKOOXXeHi ab0 3HOLLEHI LLUMOHKW.

KynbkonigwunHukm cepii Atmos TERA-SCH 3malLeHi Ha BeCb TEPMiH ekcnyaTadii.
>KopgHe TexHi4yHe 06cnyroByBaHHs He noTpibHe. MepekoHanTecs, WO NiGLWNMTHUKN
06epTatoTbCA BifIbHO Ta NMABHO 1 LLIO 30BHILLHE KiflbLie He Ma€e 03Hak abpa3unsHoi Al
abo 3HebapBeHHS. SKLLO € SKiCb CYMHIBM LLLOA0 CNPaBHOro CTaHy NigLMIHMKa,
peKkoMeHOYETbCSA NOro 3aMiHUTK.
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9.7

88

MepeBipKa KOB3HOrO TOPLIEBOrO

ylWinbHeHHs

MoHTaXx

TexHiuHe 06CnyroyBaHHs/peEMOHT

SCH 150-230 6306272 C3
SCH 150-555 6312727C3
SCH 200-320 630822 C3
SCH 200-500 6312727C3
SCH 250-360 6308 22 C3
SCH 250-380 6312277 C3
SCH 250-470 6312277 C3
SCH 300-430 6312277 C3
SCH 350-500 631277 C3
SCH 400-580 6316772 C3
SCH 400-490 631377 C3
SCH 400-550 631377 C3

Tabn. 16: KynbKonigwmnnHukm

MepekoHanTecs, LLLO Ha KOB3HIi MOBEePXHi HeMae NogpsanunH abo 03Hak HagMipHOro
3Hocy. [epekoHalTecs, WO MaH>XeTa NpUBoOAY MILHO NPUKPYyYeHa [0 Bana B
npaBuIbHOMY MicLi. lepekoHanTecs, WO Hilllo He NepeLUKOaXKaE Ail BHYTPILLHbOT
MPY>XUHW.

MOHTa>k NMOBMHEH BUKOHYBATMCS Ha MiACTaBi [OKNAOHUX Kpec/eHb, HaBegeHnX y

po3aini «JeMoHTax».

> lNeped MOHTaXXeM OYUCTITb | NepeBipTe OKPeMi KOMMOHEHTW Ha HasBHICTb
3HOLUEeHHS. MNMowkoaykeHi abo 3HoLeHi geTani HeobxigHO 3aMiHUTW OpUTiHANbBHUMM
3anacHUMM YacTUHAMM.

—~ lMeped MOHTaXXeM HaHeCiTb Ha MicLs ycTaHOBKM rpadiT abo wock nogibHe.

- lepeBipTe yLiNbHIOBaNbHI KinbLs 11 3a NOTpebun 3aMiHiTb iX.

—> TNockKi ywinbHeHHA HeobXigHO NOCTIMHO 3aMiHIOBaTMW.

HEBE3IMEKA

PU3UK CMepTenbHOro TPaBMYBaHHS Yepes eNeKTPUUHHUIA CTPYM
Henpan'lea noBefiHKa Mif Yac BUKOHAHHS €J1IeEKTPOMOHTa>XHUX pO6iT MO>Ke
npusBecTn 0o cmepTi Biﬂ, YPa>KeHHA eNeKTPU4HUM CTPYMOM.

+ Jnwe kBanicikoBaHU eNeKTPYK MOXKe BUKOHYBaTU pob0TH 3 eneKTPUUYHUMY
NPUCTPOSIMMU.

+ Mepepn 6yob-sikuMu poboTaMu Ha arperaTti BUMKHITb O)KePeno XXUBNEHHS 1
3aXMCTiTb MOro Big BUMAagKOBOro BMUKAHHS.

« Jnwe kBanicikoBaHU eNeKTPMK MOBUHEH YCyBaTW MOLLKOAXKEHHS Kabento
nig’egHaHHA Hacoca.

« JoTpumynTech iHCTPYKLUIii 3 MOHTaXKy Ta eKcnyaTauii Hacoca, OBUryHa Ta
iHWoro npunagas.

« Micna 3aBepLueHHs poboTu BCTaHOBITb HA MiCLie BCi HEBCTAHOBIIEHI 3aXUCH
MPUCTPOI, TaKi AK KPULLKM KIIEMHOI KOPOOKMU.

BKA3IBKA

Y >KogHOMy pasi He A0ONyCcKaiTe KOHTAKTY eNeMeHTIB YLiNbHeHHs
(ywinbHIOBanbHUX Kineub) 3 eTUNEHNPONiNEHOBOro Kay4yKy 3
MaCTUJIbHUMU MaTepianaMM Ha OCHOBI MiHepa.ﬂbHMX Macern.

KOHTaKT i3 MacTUNbHUMK MaTepianiaMi Ha OCHOBI MiHEpaNbHUX Maces NpU3BOaMUTb
[0 po36yxaHHsa abo po3knagaHHs. YLWinbHOBanbHe KinbLe Cnig BCTaHOBNOBAaTH
N1LLE 3 BUKOPUCTaHHAM Boam abo cnvpTy.
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9.7.1

MoBTOPHMII MOHTaX 06epToBOro
enemMeHTa

TexHiuHe 06CnyrosyBaHHs/pEMOHT “

BukoHaHHS i3 canbHUKOBOIO HABUBKOIO

— YCTaHoBITb WNOHKY poboyoro koneca (14) y rHizgo Ha Bany (24).

~ YcTaHoBiTb poboue koneco (21) y oro nonoxxeHHs Ha Bany (24), cymicTmsLum 3
MOMOXEHHSIM, 3a3Ha4eHNM M Yac [eMOHTaXY.

— YCTaHOBITb KOMMEHCaLiiHi Kinbusa (25) Ha poboue koneco (21).

YCTaHOBITb KOB3HY BTYIKY (34) 3 060X CTOpiH po60o4oro koneca Ha Bas.

BcTasTe Kinbue ywinbHioBada (35) mi>k Banom (22) i BTynkoto (34) i nepekoHaritecs

B 10r0 MPaBUITbHOMY MOMOXKEHHI.

BKpyTiTb HaKMAHY raiiky (36), ane He 3aTaryiTe ii 3apas, 3anuwiTe i ocnabneHoto.

BctasTe 6ydepHe Kinbue (39).

— YCTaHOBITb KPULLKM CanbHUKiB (37); 3a AKMMI 3 060X CTOPIH 3HaXOAUTHCS
po36pu3kyBay Boam (6).

~ YCTaHOBITb BHYTPILLHI KpULIKM NigwnnHukis (5, 30) 3 060x cTopiH Bana (24).

YCTaHOBITb NigTpUMyBanbHe Kinbue (4).

3a 4OMNOMOrOH0 BiAMOBIGHOMO MOHTAXKHOTO NPUCTOCYBaHHSA BCTaHOBITb MiALUMMHUKM

(3) Ha KiHugx Bana.

- 3a 4ONOMOrol0 Aepes’sHOro MoNoTKa NPUTUCHITL KopnycK nigwunHukis (2, 33) oo
nigLwmnHukis (3).

N2

N

v

BUKOHAHHSI 3 KOB3HUM MOPUEBUM YWiNbHEHHSIM i3 Bmynkamu

— YCTaHOoBITb LWNOHKY poboyoro koneca (14) y rHizgo Ha Bany (24).

~ YcTaHoBiTb poboye koneco (21) y oro nonoxxeHHs Ha Bany (24), cymicTvewm 3
MOMOXEHHSIM, 3a3Ha4EeHNUM Mif Yac [EeMOHTaXY.

~ YCTaHOBITb KOMMNEHcaLilHi Kinbusa (25) Ha poboye koneco (21).

~ YCTaHOoBITb KOB3Hy BTYIKY (34) 3 060X CTOpiH po6040ro Koseca Ha Bas.

~ BcTaBTe Kinbue ywinbHioBa4a (35) Mixk Banom (22) i BTynkoto (34) i nepekoHaiiTecs
B 1Or0 NMPaBMIIbHOMY NOSTOXKEHHI.

~ BKpyTiTb HakMAHy raiky (36), ane He 3aTaryiTe i 3apas, 3anuwTe ii ocnabnexoto.

BUKOHAGHHSI 3 KOB3HUM MOPUEeBUM yWinbHeHHsM 6e3 Bmynok

~ YCTaHOBITb WNOHKY poboyoro koneca (14) y rHizgo Ha Bany (24).

~ YcTaHoBiTb poboye koneco (21) y oro nonoxxeHHs Ha Bany (24), cymicTmsium 3
MONOXKEHHSIM, 3a3Ha4eHNM Mifg 4ac 4eMOHTaxXYy.

~ YCTaHOBITb KOMMEHcaLinHi Kinbusa (25) Ha poboue koneco (21).

~ BKpYTiTb HaKMAHY raiky pobouyoro koneca (36), ane He 3aTaryiiTe i 3apas, 3anuwTe
il ocnabneHoto.

I'losmopHuﬁ MOHMAMMd< camMmoz2o KoB3H020 mopyeBo2o yu.liﬂbHeHHﬂ

Mig 4yac MOHTaXKy HeobXigHO NiATPUMYBATN BUHATKOBY UMCTOTY. Chig yHMKaTH
MOLUKOOXKEHHS MOBEPXOHb YLLiNIbHEHb | MOHTAXKHWMX Kinelb. ¥ >)KOAHOMY pasi He
HaHOCbTe MacTUIO Ha KOB3Hi MOBEPXHi, OCKiNIbKM BOHW NOBUHHI 6y TN CKNapeHi
CYXUMMU, YUCTUMM 11 6e3 nuny. Mig Yac AeMoHTaXKy yLlinbHeHHsl NPUBOJHI WTUhTH
noTpi6HO 3aMiHUTHK.

Mig Y4ac MOHTaXKy YLLiNbHEHHS YLLiNbHIOBAMbHI KifbLsS MOXKHA 3MacTUTW ANs
3MEeHLLUEHHS TepTSA. YLLiNbHIOBaNbHI KiNbLs 3 eTUIEHNPONiNEHOBOro Kayyyky He
MOBWHHi KOHTaKTyBaTW 3 MacnoM abo KOHCUCTEHTHUM MacTUIIOM. Y LibOMY BUNAaKy
pekoMeHOYETbCSA 3MaLLyBaHHS riLlepMHoM abo BOJO0.
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“ TexHiuHe 06CnyroyBaHHs/peEMOHT

1 Kopnyc Hacoca 2 CrauioHapHe cigno
3 CrauioHapHe cigno 4 CanbHMKOBA NNacTuHa
5 YW inbHIOBanbHe KinbLe 6 Ban
X KoB3He TopueBe yLiNbHEHHS 1,6 OnopHe Kinbue
; 1,7 TBWHT KpinfieHHs OMOPHOTO KiNnbLs

—~ YCTaHOBITb perynoBasbHe KifbLie KOB3HOro TOPLEBOrO YLUiNIbHEHHS B A0r0
T nonepeAHbO 3a3HayYeHe MOMOXKEHHS.
i o = YCTaHOBITb CTOMOPHUI rBUHT (13) y 10r0 NOMOXKEHHS Ha PEryIHoBanbHOMY KimbLyi,

B |I I| AT o 5| & 2 ] | @& ane He 3aTArynTe NOro 3apas, 3anuLUTe Koro ocnabneHnm.
" i i L ~ Mig vac 3anpecoByBaHHA B CTaLiOHaPHi CiAna CTe)kTe 3a PiBHOMIPHVM pPO3Mo4inom
- J | i TUCKY. BUKOPUCTOBYITE BENUKY KiNbKiCTb BOAM abo cnmpTy SK MacTuno. Ko
L u noTpibHO, BUKOPUCTOBYMTE NOCAAKOBE KifbLie.
—~ [MepekoHanTecs, WO cTauioHapHe YLiNbHI0BaNbHe KinbLe BCTaHOBMEHO Mg NpiMUM
Fig. 28: Nono>eHHs KOB3HOIO TOPLEBOro KyTOM.

YWINbHEHHSA Ha Banly [na pewTy 4aCcTUH BUKOHaWTe Ty camy npoueaypy, LWo 1 AN Hacoca i3 canbHUKOBO

HabuBKolO.

~ YCTaHOBITb KPULLIKM KOB3HUX TOPLEBUX YLLiNbHEHb (7); 3@ sikuMu 3 060X CTOPIH
3HaxoQuTbCs posnuoBay soau (6).

= YCTaHOBITb BHYTPILWHI KpULKKM nigwmnHukis (5, 30) 3 060x cTopiH Bana (24).

- YCTaHOBITb NiATPUMyBanbHe Kinbue (4).

—~> 32 [oMNOMOroHo BiAMNOBIGHOrO MOHTAXHOrO NPUCTOCYBAHHS BCTAHOBITb MiALLIMMHUKN
(3) Ha kiHUSX Bana.

- 3a [LONOMOroo AepeB’sHOro MoMoTKa NPUTUCHITL KOpRycK nigwunHukis (2, 33) o
nigwmnHukis (3).

m KoB3He TopueBe yulinbHeHHsl 6e3 BTYnKu KoB3He TopueBe YLLifIbHEHHS 3 BTYNKOIO

LOiameTp BincTaHb Ha Bany (L), LOiameTp BiacTaHb Ha Bany (L),

{;;Jx)ljeuua [mm] {;‘i;:;’leuua [mm]

[mm] [mm]

MG1 MG74 MG1 MG74

SCH 150-230 35 28,5 31 55 35 32,5
SCH 150-555 65 40 37,5 85 41 41,8
SCH 200-320 45 30 31 65 40 37,5
SCH 200-500 65 40 37,5 85 41 41,8
SCH 250-360 45 30 31 65 40 37,5
SCH 250-380 65 40 37,5 85 41 41,8
SCH 250-470 65 40 37,5 85 41 41,8
SCH 300-430 65 40 37,5 85 41 41,8
SCH 350-500 65 40 37,5 85 41 41,8
SCH 400-490 70 40 42 90 45 46:8
SCH 400-550 70 40 42 90 45 46:8

Tabn. 17: Tabnuus Oons peryntoBaHHs TOPLEBUX YLLiNIbHEHb

9.7.2 MNMoBTOpHMIN MOHTaX Hacoca . . - . . -
nep(EKOHaVITECﬂ, LLLO KOpNyC YNCTUN, CYXUN | HE MICTUTb CTOPOHHIX MaTeplanis.

PeTenbHO ouncTbTe KOMMEHCALiNHe KinbLie KOpNycy 1 NepekoHanTecs, LWo Ha HboMy
HeMaE 3aanpoKk.

BKA3IBKA
@ MiHsiiTe npoknaaky Ko>KeH pas, Konv BiAKpUBaETe Hacoc.
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TexHiuHe 06CnyrosyBaHHs/pEMOHT “

BUKOHAHHS i3 canbHUKOBOIO HA6UBKOIO

~ [MpuroTyiTe HOBY NPOKNaAKY i3 YOPHOrO 3’€AHYBANbHOrO Nanepy TOBLLWHOMO
0,25 MM abo aHanoriYHoro maTepiany Npoknagku.

- TMigHiMiTb By301 poTOopa i NOMICTITh 10r0 Ha HUXKHIO YacTUHY Kopnycy Hacoca (22).

~ ToMicTiTb HOBY NPOKNAAKY Ha PO3Pi3HMI PnaHeLb HYXKHBOT MOMOBUHM KOPMYCY.

—~ lMepekoHanTecs, WO BCTAHOBJOBASIbHUI LUTUMT KOMMEHCALIMHOrO Kinbus (27),
YCTaHOBIEHUI Ha KOMMEHCALiNHOMY Kifbyi (25), HaneXHUM YMHOM CUAUTL Ha
CBOEMY MicLi.

- TpWKpYTiTb TOpLUEBi KpULWKKM NigwmnHukie (5, 30) oo kopnycis nigwmnHmkie (2, 33),
a Kopnyc NiQWUMHWKIB — 0,0 HUXKHBOT YacTuHK Koprycy (22).

- YcTaHoBiTb po36pu3akyBay Boaum (6), KpuLuky canbHuka (37) i 6ydepHe kinbue (39) y

HaNPAMKY MiALWUNHKKIB (3) 3 060X CTOPIH.

MepeBipTe 11 3abe3neyTe NpaBubHe NOIOXKEHHS poboyoro Koneca. AkLWo NoTpibHe

peryitoBaHHs, BUKOHaWTe 1oro, I'IOCHa6VIBLIJM/3aTﬂrHyBLLIVI HakmpoHi raiikm (36) 3

ob6ox cTopiH poboyoro koneca.

YCTaHoBITb yci 60nTH po3pizHoro dnanus (15) y ixHi BignosigHi NoNoXeHHs.

YCTaHOBITb BEpXHIO NON0BMHY kopnycy (20).

BcTaBTe BCTaHOBMIOBanbHi WTndTh (23) kopnycy.

BctasTe 60nTK (1) Kopnycy NiAWMUNHUKA B iXHE BiANOBIAHE NONOXKEHHSA.

3aTArHiTb 60NTH TOPCIMHUM CTPUIKHEM Y BiAMOBIAHIA NocnigoBHOCTI. KpyTHUNI

MOMEHT 3aTAryBaHHS AMB. y PO34ini «MOMEHTW 3aTArYBaHHSA IBUHTIB».

MepeBipTe NpaBWUIbHE MOMNOXXEHHS KOMMNEHCAUINHOro Kinbus (25).

HabwuinTe HeobxigHy KinbKicTb KifleLb canbHUKOBOT HABMBKM B KOPMYC CanbHMKa.

LLlo6 npaBunnbHO po3pi3aTty Kinbus HabMBKKW, OMB. [OAAHI PUCYHKMN.

- BTucHiTb 6ydepHe kinbue (39) i HabumirTe pelTy Kineub canbHUKOBOT HABUBKMY.

~ YCTaHOBITb KPULLIKY canbHuKa (37) y il nonoxxeHHs i 3atarHiTe 60ntu (40) pykamn.
MepekoHanTecs, L0 BaN BilbHO 06epTa€ETLCS.

N2

Fig. 30: Mpuknag po3pisy Nig NpSIMnM KyTom

N RN N2

NN

Po3mip KinbKicTb Po3mip KinbKicTb
CanbHUKOB| Kineub CanbHUKOB| Kineub

) canbHUKOB () canbHUKOB
HabuBku, | of HabuBku, | ol
[mm?] HabuBKM [mm] HabuBKM

SCH 150-230 | 12,7 SCH 250-470 | 16 4
SCH 150-555 | 16 SCH 300-430 | 16
SCH 200-320 | 12,7 SCH 350-500 | 16
SCH 200-500 | 16 SCH 400-490 | 16
SCH 250-360 | 12,7 SCH 400-550 | 16
SCH 250-380 | 16

o

4
4
4
4
4
4

Tabn. 18: Tabnuus OaHMX canbHMKOBOI HABMBKM

BUKOHAHHS 3 KOB3HUM MOpPUeBUM yWinbHeHHSIM

— TpuroTyinTe HOBY NPOKMAAKY i3 YOPHOro 3’€AHYBANbHOrO Narnepy TOBLLMHOMO
0,25 mMm abo aHanoriyHoro maTepiany nNpoknagku.

- MigHiMiTb By301 poTOpa i1 MOMICTITb Or0 Ha HUXKHIO YacTMHY Kopnycy Hacoca (22).

~ TloMicTiTb HOBY NPOKNaAKY Ha PO3Pi3HMI hnaHeLb HUXKHBOT MOMOBUHM KOPMYCY.

- TMepekoHaiTecs, WO BCTaHOBKOBaNbHWIA LUTU(HT KOMMeHcawiiiHoro Kinbus (27),
YCTaHOBMEHUIN Ha KOMMEHCaUiNHOMY Kinbui (25), HaneXxHUM YMHOM CUAUTD Ha
CBOEMY MicLi.

- TMpUKPYTiTb TOpUEBi KpMLKK NigwmnHukis (5, 30) 4o kopnycis nigwmnHkkis (2, 33),
a Kopnyc NiQWUMHWKIB — [0 HUXKHBOT YacTuHK Kopnycy (22).

- YcTaHoBITb po36pu3akyBay Boau (6), KpuLKy canbHuka (37) i 6ydepHe kinbue (39) y
HanNpsIMKY MigwmnHKKkie (3) 3 060x cTopiH.

—~ MMepesipTe 1 3abe3ne4Te NpaBubHE NOMOXKeHHS poboyoro Koneca. AKLwo noTpibHe

perynitoBaHHs, BUKOHaTe 10ro, NocnabusLm/3aTArHyBLIM HaKUMAHI rankm (36) 3

060x cTopiH pobo4yoro Koneca.

YCTaHoBITb yci 60T po3pizHoro dnaHus (15) y ixHi BiGnoBiaHi NONoXeHHs.

YCTaHOBITb BEPXHIO NOMOBUHY Koprycy (20).

BcTasTe BCTaHOBMOBanbHI WtudTh (23) kopnycy.

BcrasTe 60nTu (1) kopnycy NigLIMMHKKA B iXHE BiQMNOBIAHE NONOXKEHHS.

3ararnite 60nT1 (15) i (1) TOpCitHUM CTPUKHEM Y BiAMOBIAHIN NOCNIAOBHOCTI.

KpyTHMIN MOMEHT 3aTaryBaHHs OuB. Y po3aini «MOMeHTU 3aTAryBaHHS rBUHTIB».

NARVZR 2N N2
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“ HecnpaBHOCTI, iX NPUYNHM Ta YCYHEHHS

— BcTaBTe KpuMLKM TOpLEBUX YLUiNbHEHD (7) y IXHi BiGNOBIOHI NOMIOXKEHHS M 3aTArHITb
BignosigHi 6onTw (28).

—~ lNepeBipTe NpaBubHE NOIOXKEHHS KOMMNEHCAUINHOro Kinbus (25).

- TMpuKpIniTh rHyuKi pykasa (19) [0 uMX KPULIOK KOB3HMX TOPLEBMX YLLinbHeHb (7).

BKA3IBKA
@ Mig Yac MOHTaXKy KOMMOHEHTIB i3 Hep>KaBitoyoi cTani HaHeCiTb nacTy 3 gucynbdiny
monibaeHy Ans 3anobiraHHs cTUpaHHIo/3ainanHio. Tak 6yfe nerwie 3HiMaTh ix y

ManbyTHbOMY.
9.7.3 KpyTHi MOMEHTM 3aTAryBaHHs
rBUHTIB
KpyTHuii | HomiHanbHui fiameTp — Benuka pisb6a
MOMeHT
M10 M1 M24 M27 M30 M33 M36

8.8 |HM |9,2 |2z |44 |76 |122 190 [300 |350 |500 |soo |1450 |197o |2530

dyT- 6.8 16,2 | 32,5 |56 90 140 221 258 369 443 1069 | 1452 | 1865

yHT-

cuna

Tab6s. 19: KpyTHi MOMEHTY 3aTaryBaHHs Ans HeobpobneHoro reuHTa (06pobka YopHiHHAM); KoedilieHT TepTs 0,14

10 HecnpaBHocTi, ix npuuYMHM Ta
YCYHeHHSs|

HEBE3MEKA

Pu3uK cmepTi BHaCNifoOK yparkeHHs eNeKTPUHHUM CTPYMOM
HenpaBunbHa nosediHKa nifg Y4ac BUKOHAHHS €IEKTPOMOHTa>KHUX PobiT Mo>XKe
NPU3BECTY A0 CMEPTI Bif ypaXKeHHS eNeKTPUYHUM CTPYMOM. ENeKTPOMOHTaXKHI
po60TN NOBUHEH BUKOHYBATW KBasNighikoBaHWIN eneKTPYK 3rigHO 3 MicLieBMMM
3aCTOCOBHMMM NpaBUnamu.

MOMEPEAXKEHHA

3HaxoA KeHHs noaen y po6ouiit 3oHi Hacoca 3a60poHeHO

Mig yac poboTM Hacoca NAK MOXKYTb 0TpUMaTH (cepio3Hi) TpasMu. Tomy NOAM He
NoBWHHI NepebyBaTu B pobouii 30Hi. SIKLLO NOAN NMOBUHHI YBINTN B pob0yy 30HY
Hacoca, Hacoc HeobxigHO BMBECTM 3 eKCnyaTawii M 3aXMCTUTH Bid MOBTOPHOrO
BMUKaHHs 6e3 [03BOIy.

MOMEPEAXKEHHA

FocTpi kpai po6oyoro Koneca
Ha pobo4omy Koneci MoXyTb yTBOPUTUCS FOCTPI Kpai. Hebe3neka BigpybyBaHHS
KiHUiBOK. [1119 3aXMCTy Bif, MOPi3iB HEOOXIAHO HOCUTU 3aXUCHI PyKaBUYKMN.

> B >

Modanbwi kpoku nowyky Ui ycyHeHHs HecnpasHocmeli

SIKLLO 3a3HaYeHi TYyT NYHKTM He A03BONSIOTb YCYHYTW HECNPABHICTb, 3BEPHITLCSA [0
cepBicHOTO LeHTpy. CepBiCHWUI LLeHTP MOXKe HaJaTu 4OMOMOry Takumm cnocobamum:
—~ TenedoHHa abo N1cbMoBa MNiATPUMKA;

—~ NiIATPMMKA Ha Micui BCTaHOBNeHHS 0bnagHaHHs;

—> 0rnag i PeMOHT Ha 3aBogi.

3a nocnyru cepBiCHOTO LeHTPY, MOXNVBO, Tpeba byTn cnnatut. 3a 4OOaTKOBOK
iHopMmaLlieto 3BepTaniTecs 0O CEPBICHOTO LEHTPY.
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HecnpaBHOCTI, iX NPUYUHM Ta YCYHEHHS

Tunu MOXCIUBUX NOMUJTOK

R

HaATo HM3bKa NPOAYKTUBHICTb

HEPEBaHTa)KEHHﬂ AOBUryHa

Ly>ke BUCOKMIM TUCK Ha boui Hacoca

HapaTo BMcoka Temnepatypa nigLwmnHuka

lMpoTikaHHs Yepe3 KopMnyc Hacoca

MpoTikaHHA Yepes yLlinbHeHHs Bana

Hacoc He npautoe nnasHo abo npayroe

HafTo roJioCHO

HapaTo Bucoka Temnepartypa Hacoca

Tab6n. 20: TUnm noMmnok

10.1 HecnpasHocTi
1
2
3
4
5
6
7
8

10.2 MpuynHK 11 cnocobu ycyHeHHs

Tun noMmunkn

MpuunHa

HapTo BMcoknn
NPOTUTUCK

Cnoci6 ycyHeHHs

— MNepeBipntn
YCTaHOBKY Ha HasiBHICTb
3abpyaHeHb

— MepeBcTaHOBUTK
pobo4y TOYKy

Hacoc i (abo)
Tpy6onpoBig 3anoBHeHi
He MOBHICTHO

— BunycTtuTtu nosiTps 3
Hacoca v 3anoBHUTH
BCMOKTYBAJTbHUI
Tpybonposig

HaaTo HU3bKUn TUCK
npuToky abo HagTo
BMCOKE PO3PiA>KeHHS Ha
naTpybky
BCMOKTYBaHHS

— BigkopurysaTtu piBeHb
nepekayyBaHoro
cepenoBuLIa

— 3BecTn [0 MiHiMyMy
onipy
BCMOKTYBanbHOMY
Tpybonposogi

— Mpounctntn inbTp
— 3MeHLWnTH
pO3pigyKeHHs Ha
naTpybky
BCMOKTYBAHHS,
YCTaHOBMBLLW HacoC
HVKYe

YuwinbHtoBanbHa
KaHaBKa Ha[To BenMKa
Yepes 3HOLLYBaHHS

— 3aMiHUTK 3HOLLIEHE
KOMMeHCcaLinHe KinbLe

HenpasunbHui
HanpsiMok o6epTaHHs

— 3MiHWTKY ha3zm
NiOKMHYEHHS OBUTYHA

Hacoc BcmokTye
nosiTps abo
BCMOKTYBanbHUN
Tpybonposia
HerepmMeTUYHUN

— 3aMiHWUTK Npoknagky
— MNepeBipntn
BCMOKTYBaNbHUN
Tpybonposig

3acMiveHun nigBigHUM
Tpybonposig abo
poboue Koneco

— YCYHYTM 3aCMiveHHs

Hacoc 3abnokoBaHui
He3akpinneHnmmn abo
3aCTPArMUMK geTansamm

— O4ncTnTM Hacoc

IHCTPYKUis 3 MOHTaXy Ta ekcnnyaTauii Wilo-Atmos TERA-SCH
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9%

HecnpaBHOCTI, iX NPUYNHM Ta YCYHEHHS

Tun noMuUnku

MpuumHa

MoBiTpAHi KapMaHu B

Cnoci6 ycyHeHHs

— 3MiHiTb Cxemy

X Tpy6onposogi po3TallyBaHHsa Tpy6 abo
BCTaHOBITb
BEHTUNALINHNIN KnanaH
HagTo HM3bKe 4Yncno
obepris: — 36inbWwWNTM HacToTy B
— i3 4acTOTHUM AonycTuMomy
X nepeTBOPOBaYeM, AKUIA | Aiana3oHi
npautoe; — lMNepeBipnTn Hanpyry
— 6e3 yacToTHOro
nepeTBOPOBaYa, SKUMN
npautoe
X X EnekTpoaBuryH npautoe | — MepesipuTn pasm i
BiO 2 a3 nnaeki 3anobi>KHUKN
X X HapgTo HU3bKKi — MepeBcTaHOBUTH
NPOTUTUCK Hacoca pobouy Touky abo
BigperyntosaTn poboye
Koneco
X B’a3kicTb abo ryctuHa — MNepesipnTn
nepekayyBaHoro pO3paxyHOK napameTpis
cepefoBuLLa BULLe Hacoca
pO3paxyHKOBOro (npokoHcynbTyBaTHCA 3
3HaYeHHA BUMPOBHMKOM)
X X X | X | X | Hacoc 3a3Hae BunpaBuTtn MOHTax
MeXaHi4Horo Hacoca
Hanpy>keHHs
X | X HapTto Bncoke uncno 3HM3NTKN Yncno obepTis
obepTis
X X | X HacocHa ycTtaHoBKa — Bunpasutun
MoraHo BiLLEHTPOBaHa | LLEHTPYBaHHS
X HapTto Bucoka cuna — Mpounctntn
TArM 3anobi>XKHi oTBOPYK B
pobo4omy Koneci
— MNepeBipnTn cTaH
KOMMeHCaLUinHNX Kineub
X HepocTaTHe MepeBipnTY NiQLMNHWMK,
3MalLLyBaHHS 3aMiHUTY NiALWUITHUK
NifLMNHUKA
X He poTpumyeTbcs — BunpaBuTu BiACTaHb
BiAlCTaHb 34enyeHHs 34ernneHHs
X X | X | —HagTto Hu3bKa — NigTpnmyBaTn
BUTpaTa pekoMeHO0BaHy
MiHIManbHy BUTpaTy
X — HenpaBunbHo — lMNepeBipnTN KPYTHUI
3aTATHYTi TBUHTH MOMEHT 3aTAryBaHHA
Kopnycy abo fedekTHa | — 3aMiHUTK NpoknagKy
npoknagka
X BuTiK y KOB3HOMY — 3aMiHNTK KOB3He
TOPLEBOMY YLLINbHEHHI | TOpLeBe YLiNbHEHHS
X 3HoLeHa BTyJIKa Bana — 3aMiHWTK BTYNKY Bana
(3a HasBHOCTI)
X [ X Auncbananc poboyoro — MNoBTOpHO
Koneca 36anaHcyBaTu poboye
Koneco
X MOLIKOOXKEHHS — 3aMiHUTU NigLWUNHUK
nigLMNIHUKa
X CTopoHHi npeameTy | — O4MCTUTKM Hacoc

Hacoci
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3anacHi YacTuHu

3anacHi YacTuHM

Tun noMuUnkun

MpuunHa Cnoci6 ycyHeHHs

X | Hacoc kavae i3 — BigkpuTw 3anipHy
3aKpWTOLO 3aMipHoto apmaTypy B HanipHOMy
apmaTypoto Tpy6onposopi

Tabn. 21: NpMYMHM NOMUIOK | CMOCOBM iX YCYHEHHS

3anacHi YacTMHU MOXKHA 3aMOBUTH B MiCLLeBOT MOHTaXKHOI OpraHisadii Ta (abo) y
cepBicHoMy LeHTpi komnaHii Wilo. Cnncok opuriHanbHUX 3anacHUX YaCTWH: AUB.
AOKYMeHTaLito Npo 3anacHi YyacTuHm komnawii Wilo 11 BkasaHy gani iHhopmalito B Ui
IHCTPYKLIiI 3 MOHTaXKy Ta ekcnnyaTauii.

OBEPE>XXHO

Pu3uK nowkop>KeHHs MaitHa

Be3poraHHe yHKLiOHYBaHHS Hacoca Moxke ByTu rapaHTOBaHe nuLue B pasi
BUKOPWCTaHHS OPUTiHANbHUX 3aNaCHMUX YacTUH.

BrkopucTOBYWTE NMLLIE OpUriHaNbHi 3anacHi YacTuHM koMnawii Wilo.

IHbopmauis, 9Ky HeobXigHO HaAaTW, 3aMOBMAOYM 3aNACHI YaCTUHU: HOMepU
3anacHMX YacTUH, Ha3BK/ONUCU 3aMaCHUX YaCTUH, yci gaHi i3 3aBogcbKoi Tabnnukm
Hacoca.

PekomeHOOBAHI 3andcHi yacmuHu

Y pasi cTaHgapTHOI ekcnyaTauii My peKkoMeHOY€EMO HaBedeHWI gani CNMCoK 3anacHmx
YacTWH BIONOBIAHO A0 TEPMiHY eKcrnyaTawil.

[nsa 2 pokiB ekcnnyaTtauii B HOPManbHOMY peXXUMi
KoB3He TopueBe yLinbHeHHS abo HabuBKa, KynbKOMIALWNMHUKMN Ta Pi3Hi NpoKNaaKy,
HeoOXigHi ons OeMOHTaXxy Hacoca.

[ns 3 pokiB ekcnnyaTauii B HOPManbHOMY peXXUMi

KoB3He TopueBe yLinbHeHHs1 abo HabyBKa, KynbKOMiOLWWMTHUKN Ta pi3Hi NPOKNaaKu,
HeoOXxigHi Ons OeMOHTaXKy Hacoca, KOMMeHCaLiMHi Kinbus Ta ixHi ranku. Ans Hacocis,
OCHALLIEHMX CallbHUKOBOI HabMBKO, peKOMeHO0BaHa TaKoXK CallbHWKOBA NIacTUHA.

[ns 5 pokiB ekcnnyaTtauii B HOPManbHOMY peXXUMi
Bi3bMiTb TOM camMuii KOMNEKT YacTuH, WO 1 ANns 3 pokis, i podanTe Ban i poboye
Korneco.

TexHiyHe 06C/TyroByBaHHA HACOCIB i3 PO3’€EMHMM KOXKYXOM MPOCTIiLle, Hi>XK HacociB
iHWwKx TUnis. Aani, wWo6 nonerwmnTy Lo onepawito, M1 KOHYe peKoMeHZyeMo npuabatm
KOMMJIEKT 3aMacHMX YacTWH i3 HACOCOM, W06 CKOPOTUTU Yac NpocToto. KoHue
pPeKOMeHAYETbCS KyMnyBaTW OpUriHanbHi 3anacHi 4acTUHM BUpo6HMLUTBa KoMnaHii Wilo.
LLlo6 yHUKHYTV NOMUIIOK, MW PeKOMEHAYEMO HaaBaTh pa3oM i3 Oyab-aKum
33aMOBJIEHHSIM 3aMaCHUX YaCTWH iHopMaLito, 3a3HayveHy Ha TabnunyLi 3 0CHOBHUMM
xapakTepucTukamu Hacoca 1 (abo) geuryHa.

PekOMeHAOBaHi 3anacHi YacTuHM (BUKOHaHHS i3 CanbHUKOBOIO HABUBKOIO)

Ne Onuc Kinbkicte | PekomeHpoBaH
o
1 bonTu kpinneHHs Kopnycy NigWnMnHUKA 8
2 Kopnyc nigwunHuka (npusogHa cTopoHa) 1
3 MigwmnHmk 2 .
4 MNigTprMyBanbHe KinbLe 1
5 Topuesa KpuLKa nigwunHuka (npusogHa 1
CTOpOHa)
6 Po36puskysay Bogm 1
11 LllecTurpanHa npobka -
12 BonTu KpinneHHs oropoxi kopnycy 4 .
yWinbHEHHS
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3anacHi YacTuUHM

PeKoMeHAOBaHi 3anacHi YacTUHU (BMKOHaHHﬂ i3 canbHUKOBOIO HaGMBKOIO)

13 Oropo>ka Koprnycy yLifibHeHHS 4 .
14 LLinoHka poboyoro Koneca 1
15 BonTu kpinneHHs po3pisHoro dnaHus -
16 Mignomni 6ontn 2 .
17 KpaH ans sunycky nositps 1 .
18 BioTWCKHI rBUHTY ANS BIAKPVBAaHHSA BEPXHbOI | 2
YacTUHM Koprnycy
19 [Hy4KunIM pykas 2 .
20 BepxHsa yacTMHa Kopnycy Hacoca 1
21 Poboue koneco 1
22 HW>XHS YacTnHa Kopnycy Hacoca 1
23 BCTaH(?Bnlosaanwﬁ WKt ANs -
MO3ULIOHYBaHHS
24 Ban 1
25 KomneHcauiHe Kinbue 2 .
27 B.CTaHOBJ'IPOBaJ'IbHMVI WTUGT KoMMNeHcalinHoro | 2 .
Kinbus
29 BonTu KpinneHHs KPULKKW NigLWWNHKKA 8
30 Topuesa KpuLiKa nigwunHuka (HenpusogHa | 1
cTopoHa)
31 3axucHa wainba 1 .
32 3aTucKHa rarka 1 .
33 Kopnyc nigwunHuka (HenpusogHa ctopoHa) | 1
34 Brynka 2
35 YWinbHioBanbHe Kinble A4Na BTYNKN 2
36 HakunpgHa ranka 4
37 Kpuika canbHuka 2
38 CanbHukK Komnnekr |«
39 BydepHe Kinbue 2
40 BonT KpinneHHs canbHUKa 2
LLinoHka My Tn 1
3aXMCHUIN KOXYX MyDTH Komnnekr | ¢
Maneposa npoknagka 1 .

Tab6s. 22: PekoMeHO,0BaHi 3anacHi YaCTUHM (BUKOHaHHS i3 CalbHUKOBOK HabUBKOIO)

PekomeHOOBAHI 3andacHi YacmuHu (BUKOHGHHH 3 KOB3HUM mopyeBum yUJiﬂbHeHHﬂM)

PeKkoMeHOOBaHi 3anacHi 4YacTHU (BUKOHAHHS 3 KOB3HMM TOPLEBUM YLUiNIbHEHHSM)

Onuc

KinbkicTb

PekoMeHpoOBaH
o

BonTun KpinneHHs Koprycy nigwWnnHmKa

Kopnyc nigwunHuka (npusogHa cTopoHa)

MipwnnHnK

1
2
3
A

MNigTprMyBanbHe KinbLe

Topuesa KpuiUKa niawnnHuka (npusogHa
cTopoHa)

= = N R

Po36pu3kyBay Boau

KpwLLKa KOB3HOTO TOPLEBOTO YLLifIbHEHHS!

YWinbHtOBanbHe Kinbue

O 0 N o

KoB3He TopLeBe yLLiNbHEHHS

NN N
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BupaneHHs Bioxonis

PeKoMeHAOBaHi 3anacHi YacTUHU (BMKOHBHHH 3 KOB3HUM TOpLUeBUM yl.l.li.ﬂbHeHHﬂM)

10 OnopHe KinbLe 2 .
11 LllecTurparHa npobka -
12 EOJ:lTVI KpinneHHs oropoxi kopnycy 4 .
yLWinbHeHHA
13 Oropo>ka Kopnycy yLinbHeHHs 4 .
14 LLinoHka po6oyoro koneca 1
15 BonTwu KpinneHHa po3pisHoro dnaHus -
16 MignomHi 6onTtun 2 .
17 KpaH ons eunycky nosiTps 1 .
18 BiOTUCKHI TBUHTY ONS BiOKPWMBaHHS BEPXHbOT | 2
YacTUHM Kopnycy
19 THy4KuMI pykas 2 .
20 BepxHs yacTuHa Koprnycy Hacoca 1
21 Poboue koneco 1
22 HW>XHA YacTrHa Kopnycy Hacoca 1
23 BCTaH(.)B_HIOBaJ'IbHVIVI WTUGT ANg -
No3M1LiOHYBaHHS
24 Ban 1
25 KomneHcauirHe Kinbue 2 .
26* lanka poboyoro koneca 2
27 BFTaHOBHIOBaﬂbHMVI WTUGT KOMMeHcalinHoro | 2 .
Kinbus
28 BonTn Kpil‘lJ‘IeI—fHﬂ KPWLLKM KOB3HOTO 2
TOPLIEBOro YLUiNbHEHHS
29 BonTu KpinneHHs KpULWKKW NigLWMNHKKA 8
30 TopueBa KpuLLKa NigWnnH1Ka (HEI‘IpVIBOJJ,Ha 1
cTopoHa)
31 3axucHa wanba 1 .
32 3aTuCcKHa rarka 1 .
33 Kopnyc nigwunHuka (HenpusogHa ctopoHa) | 1
34**  BTynka 2
35**  YulinbHOBanbHe KinbLe Ans BTYKK 2
36** HakunpHa ranka I
LLinoHka myTn 1
3aXUCHUI KOXKYX My TH Komnnekr |
Maneposa npoknagka 1 .

* [nwe Ons BUKOHAHHS 3 KOB3HUM TOPLIEBMM YLLiNbHEHHSM 6e3 BTYNKu; ** nuwe
L1 BAKOHAHHS 3 KOB3HUM TOPLIEBUM YLLINIbHEHHSIM i3 BTYJKOHO.

Ta6s1. 23: PeKOMEHO0BaHi 3anacHi YacTUHM (BUKOHAHHS 3 KOB3HUM TOPLEBUM

YLLiNbHEHHSM)

Poboue nepekadyBaHe cepefoBuLLe HeobxigHo 3i6paTu y BiaNOBiOHI pe3epByapu i

YTWUNI3yBaTV BIAMNOBIGHO 4O MICLEBMX 3aCTOCOBHWUX HOPMATUBHUX BUMOT (Hanpuknag,
2008/98/EC).

12 BupaneHHs Bigxopais
12.1 Macna 1 macTunbHi MaTepianu
12.2 Bopornikonesa cymiLu

Poboue nepekavyBaHe cepeoBULLE BiANOBiAaE knacy Hebe3nekn ons Boam 1 3rigHo 3
depepanbHUM pernameHTom HiMeuunHM Npo pevoBuHK, Hebe3neyHi ons Boan

(VwVwS). Mig yac i ytunizauii Heo6XigHO DOTPUMYBATUCS MiCLEBMX 3aCTOCOBHMX

HOPMaTMBHUX BUMOT (Hanpuknag, DIN 52900 cTocoBHO nponaHgiony i

nponineHrnikonio).
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3aco6u iHAUBIAyanbHOro 3aXMCTy

IHdopmauis npo 36ip

BiANpaLbOBaHUX eNeKTPUYHUX i

eneKTPOHHUX BUPOGiB

BupaneHHs Bioxonis

BrvkopucTaHi 3acobu iHaMBiAyanbHOro 3axXncTy HeobxigHO yTMNi3yBaTH BiANOBIAHO 0,0
MiCLIeBMX 3aCTOCOBHMX HOPMATUBHMX BUMOT (Hanpuknag, 2008/98/EC).

Hane>xHa yTunisauia 1 BignosigHa nepepobka Lboro Bupoby 3anobiratoTb 3aBAaHHIO
LUKOAM HaBKOMMLLHBOMY CEPefOBUILLY Ta BUHUKHEHHIO Hebe3nekn ons 340pos’s.

BKA3IBKA

He yTunisyBaTtu pasom i3 no6yToBumu Bigxopamu

Llert cMMBON 03HaYag, LLLO eNeKTPUYHI 1 eNeKTPOHHI BUpobM He MOXKHA yTUNi3yBatu
pasoMm i3 nobyToBunmu Bigxodamu. Lien cumBon HaHeceHW Ha MPOJYKT, YNaKOBKY
abo cynpoBigHy AOKyMeHTaLito.

3BepHiTb yBary Ha Taki MOMEHTH LLLOA0 NPaBUbHOrO NOBOAXKEHHS, Nepepobku i

yTunisauii uboro Bupoby:

~> 3[4aBanTe Leit BUpi6 nuLue B crnewianbHo NpM3HayeHi cepTUgikoBaHi NyHKTH
NPUAMaHHS;

~ OOTPUMYMNTECH MiCLIEBMUX 3aCTOCOBHUX HOPMATUBHUX BUMOT.

MpOKOHCYNbTYATECS 3 MiCLLEEBMMM OPraHaMu CamoBpPSAYBaHHS, HAMBAMIKYMM MYHKTOM
yTunisauii igxoais abo BalMm gunepom, wob oTpMMaTH iHhopmaLiito Mpo HanexHe
BuAaneHHs sigxopis. Ane. www.wilo-recycling.com, o6 oTpumaTtn fopnaTkosy
iHopmauito npo nepepobky.

Mo>knuBi 3miHu 6e3 nonepeAHbLOro NOBiAOMMEHHS.
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13.1

Hopnatok
MNpuknagu TMNOBUX cxeM
MOHTaXy

Fig. 31:

Hopatok
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HopaTtok

Mpuknagu npaBunbHOI Ta

13.2

HeBignoBigHOI cucTeMu

Tpy6onposopiB

Fig. 32:

WILO SE 2020-10

100












wilo

Q
Local contact at

’ www.wilo.com/contact
7/

WILO SE
Wilopark 1
44263 Dortmund

Germany
T +49(0)231 4102-0
T +49(0)231 4102-7363

) ) wilo@wilo.com
Pioneering for You www.wilo.com




