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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
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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

32 WILO SE 2020-10



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.

Installation and operating instructions Wilo-Atmos TERA-SCH

33



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)

Installation and operating instructions Wilo-Atmos TERA-SCH 35



m Maintenance/repair

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.
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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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O6was nHpopmaums
O AaHHbIX UHCTPYKLUUAX

ABTOpCKOE npaBo

B0O3MO>KHbI USMEHEeHUS

TexHuka 6e3onacHoCcTU

0603HaueHne MHCTPYKLMIA O
TexHuke 6e30MacHOCTH

06wwan nHopmaums

[aHHble MHCTPYKLMMW MO MOHTAXy ¥ 3KCMyaTaumm SBASIOTCS HEOTbEMIIEMON YaCTbio
nsgenus. MpoyTnTe faHHble MHCTPYKLUMM Nepeq Havanom nobbix paboT u Bceraa Aep-
XKUTE UX B 4OCTYMHOM MecTe. To4yHoe cobntofeHve AaHHbIX MHCTPYKLMIA sBRsieTcs
06513aTeNbHbIM YCII0BMEM NPEAYCMOTPEHHON 3KCMNyaTauuy U3Lenus n ero Hagnexxa-
e paboTbl. Bce TEXHUYECKME XapaKTEPUCTMKN U MapKUPOBKaA Ha npnbope [oJKHbI
6bITb cObMtoAeHbI. [JaHHble MHCTPYKLMU MO MOHTAXKY M 3KCMNJyaTaunm NPUMEHUMBbI K
COOTBETCTBYHOLLEN BEPCHM YCTPOWCTBA 1 OTBEYatOT 63a30BbIM CTaHAapTam 6e3onacHo-
CTW, AEeNCTBYIOLLMM Ha MOMEHT CAAYM B MeYvaTb.

OpmrMHan OaHHbIX I/IHCprKLl,VIIZ no 3kcnyaTtaunm CoOCTaBJieH Ha AHINIMNCKOM 5i3bIKeE.
TeKCTbl Ha BCEX OCTalbHbIX A3blKaxX ABASKOTCA nepesogom OpI/IFI/IHaﬂbHOIZ NHCTPYKUUWN.

ABTOpCKMe NpaBa Ha AaHHble MHCTPYKLMK MO MOHTAXY W 3KCMyaTauuv NnpuHagnexxat
M3roToBWTESIO. 3anpeLLaeTcsl BOCMPOW3BeAeHNe UM pacnpocTpaHeHne noboro co-
L,.epP>KMMOr0, ero UCMOJIb30BaHME B LieNIX KOHKYPEHLIUK, a Tak>Ke nepepada Apyrum
nuuam.

M3roToBuTeNb COXpaHseT 3a CO60M NPaBo Ha BHECEHWE TEXHUYECKUX N3MEHEHWNI B
YCTPOMCTBO UMW OTOENMbHbIE KOMMOHEHTbI. Micnonb3yemble pUcyHKU MOryT OTIMHaTbCS
OT OpWrMHana v npuBefeHbl B Ka4eCTBe TUMOBOro M306pakeHns yCTPOMCTBa.

3TOT pa3fen COQep XXUT OCHOBHble PEKOMeHAaLMK, KoTopble Heobxoammo cobnofatbh

Ha OTAeNbHbIX 3Tanax 3KCMIyaTaLMOHHOro LUMKNa Hacoca. HecobntopeHune 3TUX peko-

MeHOaumm BreveT 3a cobon cneaytoLLme pUCKN:

— MpWYMHEHWe TPaBM MepCcoHany BCeACTBME 3NeKTPUYECKOro, MeXaHUYEeCKOro 1
6aKTeprMonorMyeckoro BO3AenCTBIUS, a TaKXXe B pe3ynbTaTe BO3AENCTBUS 3N1EKTPO-
MarHUTHbIX Nonew;

— 3KONorMveckuii yuiepb B pesynbTaTe yTeUKM OMNACHbIX BELLLECTB;

—> MaTepwanbHbIi yLlepb;

> 0TKa3 BaXKHbIX PYHKUMI n3genus.

HecobntopeHne pekomeHOaLMM, COAepIKaLLMXCs B HACTOSALLLEM [LOKYMeHTe, NpuBeneT
K noTepe npasa Ha BO3MeLLeHne yObITKOB.

Tak>Xe Heo6xoaumo cobniofaTb MHCTPYKLUMKM U NpaBuna no TexHuke 6esonacHocTy,
npusBefeHHble B ApPYr1X rnaBsax.

HacTosLmMe NHCTPYKLMM MO MOHTAXY W 3KCMJyaTauum CopepyKaT MHCTPYKLUM MO Tex-

HUKe 6e30MacHOCTM ANs NPefoTBPaLLEeHUs TPaBM M MaTepuarnbHoro yuiepba. 3Tu

MHCTPYKLMM NO TeXHVKe 6€30MacHOCTM NoKasaHbl pasnunyHbiM 06pasom.

=~ VIHCTpYKUMM No TexHrKe 6€30MacHOCTY, KacatoLmecs TpaBM, HAUMHATCS C CUT-
HanbHOro CNoBa, UM NpefLIecTByeT COOTBETCTBYIOLUIA CUMBOJI, 1 OHW HAHECEHbI
cepbiM LIBETOM.

OMACHO

Bua M UCTOUYHMUK ONACHOCTU
[MocnegocTeusa onacHoOCTU U WMHCTPYKUMK NO ee nNnpenoTBpaLleHnto.

-> MHCprKLlI/IVI no TexHuke 6e3onacHoOCTH, KacatoLmecs MaTepunasnbHOro yLuep6a, Ha-
YNHAKOTCA C CUTHASTIbHOTO CfioBa 1 0TO6pa)KaI-OTC9I 6e3 cumBona.

BHUMAHME

Bua M UCTOUYHUK ONACHOCTHU
MocnencTens nnu MHcbopmauus.

Mpedynpexcoaiowue cuMBOJIbI

-~ ONACHO!
HecobntofeHne MHCTPYKLMIA MO TeXHKKe 6€30MacHOCTY NPMBEOET K CEPbe3HbIM
TpaBmMam Unm CMepTy.
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TexHuka 6e3onacHocTH “

- OCTOPO>XHO!
HecobntoieHure Npasu MOXKET NPUBECTY K (CepbesHbIM) TpaBMam.
-~ BHUMAHME!

HecobntofeHne npaBmn MOXKET MPUBECTU K MaTepuanbHOMY yLepby 1 BO3MOXKHOM

MOJIHON NoTepe MMYLLEeCcTBa.
- YBEAOMIEHME.
Mone3sHas nHdopMaums no obpaLLeHuto ¢ N3aenvem.

CumBoOJIbI

B HacTosAwmx npaBunax NCNonb3yrTCd YyKa3daHHble Oanee CMMBOJIbI.

OnacHo! Bbicokoe Hanpsi>keHue

06w npegynpexxaatoLLmi CUMBO
OcTopo>kHo! OnacHOCTb pa3fgaBnvBaHns
OcTopo>kHo! Puck nopesos

OcTopo>kHo! F'opsa4re NOBEPXHOCTHU
OcTopo>kHo! Bbicokoe faBneHune
OcTopo>kHo! MofaBeLleHHble rpy3bl

CpeAcTBa MHAMBUAYANbHOM 3aLLMThI: HOCUTE 3aLLUTHYIO Kacky
CpefcTBa MHOMBWUAYANbHOM 3aLLMUThI: HOCUTE 3aLLUTHYIO 06YBb
CpefcTBa MHAMBUAYANbHOM 3aLLMUTbI: HOCUTE NepYaTKu

CpeJJ,CTBa I/IH,CI,VIBVID,yaJ'II:HOI;I 3aWNTbl: HOCUTE MacKy

‘ CpencTBa MHANBMOYaNbHON 3aLNThI: HOCUTE 3aLLUUTHbIE OUKM
.: MonesHas uHhopmaums

ﬂepCOHan LOOJIDKEH:

- 6bITb NPONHCTPYKTUPOBAH O MECTHbIX MpaBunax npenoTBpalleHna HeCHacTHbIX
cny4aes;

> NPOYNTATb U MOHATb MHCTPYKUUM NO MOHTAXY U 3KCNJlyaTaunn.

DO GOPPPPPP >

«

2.2 Keanudukaumus nepcoHana

MepcoHan gomkeH obnagaTh Takon KBanugmKaumei:

— 3NeKTPOMOHTaXKHble PaboTbl: 3NEKTPOMOHTAXKHbIE PabOTbl [OJXKEH BbIMOJHATL
KBanMVLMPOBaHHbIV 3MEeKTPUK;

~ MOHTa/0eMOHTaX [LOMKEH BbIMOMHATb KBaNMMULMPOBaHHbIA TEXHUK, KOTOPbIN

06y4eH UCnonb30BaHNIO HEO6X0OUMbIX MHCTPYMEHTOB U KPEMe>KHbIX MaTepyanos.

MHCTpYKUMS NO MOHTaXy v akcnnyaTauum Wilo-Atmos TERA-SCH
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2.3

2.4

2.5

54

ANeKTPOMOHTaXKHble paboTbl

TpaHcnopTupoBKa

MoHTaX/neMOHTaXK

TexHuka 6e3onacHocTH

OnpedeneHue «kBanuguyupoBaHHbIU 371eKMPUK>

KBanudunumpoBaHHbIN 3NEKTPMK — 3TO CMEeLMannUCT C COOTBETCTBYIOLLIMM TEXHUYECKUM
obpasoBaHneM, obnagaroLmit Heo6xo0gUMbIMU 3HAHUSIMUN U OMNbITOM U CMOCOBHbBIN
NAEeHTUOULMPOBATL U U NPeAOTBPaLLaTh HECHACTHbIE ClyYaun, CBA3aHHbIe C UCMOJb30-
BaHWEM 3/TeKTPO3HEPTrUN.

9
9

NN

3NeKTPOMOHTaXKHble PabOTbl [OMKEH BbINOMHATL KBANVMULMPOBAHHbIN 3NeKTPUK.
Mpv NoAKOYeHNN K ceTu cobntopanTe [eNCTBYOLWME MECTHbIE 3aKOHbI U NpaBuna
MeCTHOTO NPeanpuATUS 3HepProcHab>KeHws.

Mepen Hayanom paboTbl OTKMOYMTE YCTPOMCTBO OT CETU U He [OMyCKanTe ero no-
BTOPHOTO HECAHKLVIOHMPOBAHHOTO BKITIOYEHMS.

O6yunTe NnepcoHan MeToaam BbIMOSTHEHWS 3MTEKTPUYECKMX NOAKITIOYEHUN, @ TakKe
cnocobam OTKIHOYEHMS YCTPONCTBA.

CobntopanTe TexHUYeCKMe pekoMeHAaumn, NpyrBeAeHHbIe B HACTOSALWEN MHCTPYK-
LMW MO MOHTA>Ky M 3KCNyaTauun, a Takke Ha hMpmeHHoM Tabnumyke.

3asemnuTe yCTPOMCTBO.

Mpy NOAKIIOYEHNM K INEKTPUHECKMM KOMMYTaLMOHHbBIM yCTaHOBKaM cobnopanTte
cneumduKaumm U3rotToBUTENS.

MpwW UCNOMb30BaHMM 3EKTPOHHBIX KOHTPOJINIEPOB 3anycka (Hanpumep, ycTpoiicTea
MAaBHOro Mycka UK 4acToTHOro npeobpasosaTens) cobnopanTe TpeboBaHWA Mo
3M1eKTPOMarHUTHOM COBMECTUMOCTH. [pn HeobX0AUMOCTHN NPUMUTE CrelnanbHble
Mepbl (MCNonb3yiTe 3KpaHMpoBaHHble Kabenu, GUNLTPbLI U T. A4.).

ObecneybTe 3ameHy AedekTHbIX Kabenei anekTponuTaHus. ObpaTutech K cneymna-
JINCTaM TeXHUYeCKoro oTaena.

Mcnonb3ynTte cpeacTBa 3anThl:

— nepyaTku AN4 3alMTbl OT NOPE30B;

— 3aWunTHYt0 06yBb;

— MAOTHO NpunerawLne 3alnTHbIE OYKN;

— 3aLUMTHYIO KacKy (Npu MCNOMb30BaHWUM NOABEMHOTO 060pyLOBaHMs).
Mcrnonb3yinTe TONbKO pa3peLleHHble 33aKOHOM CTPOMOBOYHble NPUCNOCobneHus.
MonbupanTe CTPONOBO4YHOE NPUCNOCOBNeHNe B 3aBUCUMOCTYM OT CYLLLECTBYHOLLIMX
ycnoBuii (MorofHble yCnoBsusl, TOUKa CTPOMOBKM, Harpy3Kka v T. f.).

Bcerpa npukpennante cTponoBo4vHoe npucrnocobneHme K 0603Ha4eHHbIM TOUKaM
CTPONOBKM (MOLbEMHbIM MPOYLUMHAM).

Pacnonarante nogbeMHoe o6opyfosaHMe TakuM o6pa3om, 4Tobbl obecneunTb
YCTONYMBOCTb BO BPEMS UCMOMb30BAHUSA.

Mpun ncnonb3osaHMn NOAbEMHOro 060pyA0BaHNA [OMKEH MPUCYTCTBOBATL BTOPOWA
Yesl0BeK A1 KOOPAMHALMK NOCe0BaTeNlbHOCTU OeNCTBUI, eCNK 3TO Heobxoan-
Mo (HanpuMep, ecin nosne 3peHus onepaTopa orpaHUYeHo).

JTioan He QOMKHbI HAXOANUTLCSA NOA BUCALLMMUM Fpy3aMu. He nepemelLanTe Bucs-
LmMe rpy3bl Hag paboummm MecTamu, roe HaxoaaTcs nogu.

O6paTuTe BHUMaHWE Ha NPUBEAEHHbIe HUXKE UHCTPYKLUU BO BPeMsl TPaHCMOPTH-
POBKM 1 nepef MOHTa>koOM.

9
9

N 2R\

He kacanTecb BCacbIiBaOLMX U HANMOPHbIX NAaTPyOKOB, a Tak)Ke ApYyrmx OTBEPCTUN.
He ponyckavTe nonagaHus BHYTpb YCTPOMCTBA NOCTOPOHHUX NpeaMeToB. YToObl
3TO rapaHTMPOBaThb, HE CHUMANTE 3aLLUMTHbIE KPbILLIKM UM YNaKOBKY 40 Tex nop,
noka 3To He NoTpebyeTcs NS BbINOMHEHUS MOHTAXa.

YNaKOBKY U KPbILLKM MOXHO CHMMAaTb CO BCACbIBAOLLMX UMW CIIMBHBIX OTBEPCTUM
0ns npoeepku. Mocne 3Toro ux He06Xo0ANMO YCTaHOBUTb HAa MeCTO, YTOObI 3aLmn-
TUTb Hacoc 1 obecnevnTb 6€30MacHOCTb.

Mcnonb3yinTe nepevmnciieHHble HKe CpeAcTBa 3aluThbi:

— 3awWwuTHYto 00YBb;

— MepyaTKv 4115 3aLWMTbl OT MOPE30B;

— 3aLMTHYI0 KacKy (Mpu MCNonb30BaHWUM NOABEMHOT0 060pynoBaHMs).
CobntofanTe 3aKOHbI M Npasuia No TexHMke 6e30MacHOCTM U NPeoTBPALLEHNIO
HeCYaCTHbIX C/Ty4aes, AeiCTBYOLIME Ha MeCTe MOHTaxa.

Heobxognmo cTporo cobntoaath NoCNe[o0BaTelbHOCTb AeNCTBUM MO OTKITHOYEHUIO
M3[enus/yCTaHOBKM, OMMCaHHbIX B MHCTPYKLUMAX MO MOHTAXKy M 3KCMyaTaumu.
OTK/O4MTE YCTPOMCTBO OT CETU U He [A0MNYyCKalnTe ero NoBTOPHOIO HECaHKLMOHM-
POBaHHOrO BKOYEHUS.

Bce BpalatoLmecs 4actu [oSKHbI 6bITb HEMOABUXKHbI.

3aKpoKTe 3anopHbIN KnanaH Ha BXOA,E M B HanopHOM Tpybornposofe.

ObecneybTe [OCTaTOUHYHO a3paLyIo B 3aKPbITbIX MOMELLEHMUSIX.

WILO SE 2020-10



2.6

Bo Bpems 3KcnjiyaTayum

TexHuka 6e3onacHocTH “

- TwaTesbHO OYNCTUTE YCTPOMCTBO. [e3nHULUMpYinTe yCTPOMCTBA, B KOTOPbIX NC-
MoJIb3yHOTCS ONacHble A5 340POBbs NepeKavnBaeMble XXUOKOCTH.

= Tpu BbINONHEHWW NOObIX CBAPOYHbIX PaboT Unv paboTe ¢ 3NeKTPUHECKUMU
ycTpocTBaMmn ybeamTech B OTCYTCTBMM PUCKa B3pbIBa.

< Wcnonb3ynTe cpeqcTBa 3almThI:
— 3alWuTHYto 06yBb;
— 3aLUMTHYIO0 KacKy (Mpu MCNonb30BaHWM NOABEMHOTO 060pyHOBaHMs).

— Paboyvas 30Ha, B KOTOPOW UCMOMNb3yeTCs YCTPONCTBO, He SBSeTCS 30HON OTAbIXa.
Bo BpeMs akcnyaTauuy 3anpeLLaeTcs HaXoaMTbes B paboyeit 30He.

—~ OnepaTop [oJiKeH Hemea1eHHo coobLaTh 0 NoObIX HENCNPaABHOCTAX U Heno-
NafKax HenocpefcTBEHHOMY PyKOBOAMUTENO.

— B cniyyae BO3HMKHOBEHMS ONacHbIX AeeKToB onepaTop [OMKeH HeMea1eHHo 0T
KMOYNTb ycTpoicTBo. OnacHble gedeKTbl BKOYatoT B cebs:

— BbIXO/, U3 CTPOS 3ALLMUTHBIX M KOHTPOJIbHBIX YCTPOMCTB;
— MoBpexAeHVe YacTeit Kopnyca;
— noBpexXaeHue 3nekTpoobopyAoBaHUS.

—~ OTKpOWTe BCe 3amnopHble KnanaHbl B TPyOONpoBoOAe CO CTOPOHbI BCACbIBAHUS U Ha-
rHeTaHwus.

— BbINoNHAWTE TONbKO Te paboTbl MO TEXHUYECKOMY 06CNY>KMBaHMIO, KOTOPbIE OMKn-
CaHbl B AaHHbIX MHCTPYKLMAX MO MOHTAXKY M 3KCMNyaTauuu.

—~ [Ins pemMoHTa, 3aMeHbl, AONOMHEHNS Y MOAUPUKALMM [ONYCKaeTCH NCMOSb30BaTb
TOMbKO OPUTMHanNbHble 3an4acTu oT U3roTosuTens. icnonb3oBaHune getanen, otT-
JINYHBIX OT OPUrMHANBHBIX, 0CBOOO>KAAET 3rOTOBUTENS OT Nt06OM OTBETCTBEHHO-
cTw.

- HemepnneHHo cobepuTe nobble BbITeKLWME U paboyne nepekavmBaemble >KMOKOCTH
W YTUIM3UPYITE UX B COOTBETCTBUM C ANCTBYIOLLMMUN MECTHBIMU HOPMATUBHBIMU
TpeboBaHNAMMN.

< WHCTpyMeHTbI M Opyrue npeameTbl ciedyeT XpaHUTb TOMbKO B NpeAHa3HaueHHbIX
LS HAUX MEeCTax.

TepMuueckue onacHocmu

BOMBLUMHCTBO NOBEPXHOCTEW, MepefaloLLMX KPYTALLMIA MOMEHT, MOTYT HarpeBaThbCs BO
BPeMSs aKcnayaTalmn.

YKa3aHHble MOBEPXHOCTMN TaKXKe OCTATCS FOPSUMUMU M NOCIIE BbIKITHOYEHWS YCTPON-
cTBa. K 3TMM NOBEPXHOCTSM MOXKHO NMPUKACaTbCs TOSIbKO C MakCMMarnbHON OCTOPOXK-
HOCTbtO. ECNi HEO6XO[MMO KOCHYTBCS TOpsiiei MOBEPXHOCTU, HaAeHbTe 3aLlLUUTHbIe
nepyaTku.

Y6epuTtech, YTO CriMBaemMas BoAa He CJINLLIKOM ropa4vas 1 He BbI3OBET O>KOroB npwv no-
nagaHnn Ha KOXXY.

YCTaHOBUTe COOTBETCTBYOLLEE oGopynosaHme 0n4a 3allnTbl KOMMOHEHTOB, KOTOpPbIE
MOTYT HarpeTbCca OoT CJ'Iy‘»laVIHOFO KOHTaKTa.

OnacHocmb u3-3a 3axsama npedMemoB 00excObl unu dpyzux npedMemos

Y106bl M36€XKaTh ONACHOCTEN, CBA3aHHbIX C BPALLAIOLLMMUCS YaCTSAMM YCTPOMCTBA:

= He HOCUTe YKpaLLeHUs, a Tak>Ke 0fexay CBOBOAHOIO Kpost UMu UMEIOLLYHO CBUCA0-
LUME 3MeMEHTbI;

~ He pa3bupaiiTe yCTPONCTBA AN1A 3aLUMTbI OT CNYYaANHOTO KOHTAaKTa C ABMXKYLLMMMUCA
uacTamu (Hanpumep, KOXKyx My Tbi);

= 3anycKaiiTe yCTPOMCTBO TONbKO MOC/E YCTAHOBKM 3TOM 3aLUMThbl HA MECTO;

~ YCTPOMCTBA A4S 3aLLMTbI OT CITYHAMHOTO KOHTAKTa C ABMXKYLLMMMICS YacTAMM pas-
PELLaeTCst CHUMATh TOMBKO MPU OCTAHOBSIEHHOM YCTaHOBKE.

OnacHocmu u3-3a wyma

CobntopanTe 3HaYeHNs 3ByKOBOTO AaBlieHUs:, yKa3aHHble Ha UupMeHHoN Tabnuuke
aneKTpoaBuraTens. 3Ha4eHve 3ByKOBOro AaBfieHNs Hacoca 06bI4HO NPUMEPHO Takoe
e, KaK 1y anektpoasuratens +2 ob(A).

CobntoganTte gencTaytoLLe Npasmnna TEXHUKKY 6e30MacHOCTY 1 oXpaHbl Tpyaa. Ecnu
YCTpOMCTBO paboTaeT B HOPMasbHbIX YCNOBUSX IKCMITyaTalmu, onepaTop QOMKEH 13-
MepUTb 3BYKOBOE [aBlieHue.

YpoBHW 3ByKOBOTro AasneHns 80 Ab(A) 1 Bbile [OMXKHbI BbITb YKa3aHbl B NpaBunax pa-
60Tbl. OnepaTop TakXKe JOJKEH NPUHATL ciedytowue NnpounakTuyeckme Mepbil:

— npovHgpopmupoBaTb paboyuunin nepcoHan;

—~ obecneunTb 3aWMUTY OPraHoOB CiyXxa.
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2.7 Pa6oTbl no TexHu4eckomy obcny-
JKMBaHUIO
2.8 MpuBon: aneKkTpoasuraTenb, Co-

OTBeTCTBYIOLWMIA cTaHAapTam IEC

2.9 06s3aHHOCTM onepaTopa
3 MpumeHeHne/Mcnonb3oBaHue
3.1 O6nacTb npUMeHeHuUs

56

MpumeHeHne/Mcnonb3osaHne

Mpu ypoBHe 3ByKoBOro gasnerns 85 ab (A) v Bbile onepaTop [OMmKeH:

—~ cpenaTb 0b6s3aTenbHbIM TpeboBaHMe HOCUTL CPeACTBA 3aLLMTbI OPraHoOB CNyxXa;

— 00603Ha4YUTb LWYMHbIE MECTa;

= MPUHATL MepbI MO CHUXXEHUIO LUyMa (Hanpyumep, U30MSIUMS, LUYMO3aLLMTHbIE 3Kpa-
Hbl).

Ymeuku

CobntoganTe MeCTHble HOPMbI M Npasuna. He gonyckanTe npoTeyvek Hacoca, YTobbl
33WNTUTb IIOAEN U OKPYXKAIOLLYO CPey OT OMacHbiX (B3pbIBOOMACHbIX, TOKCUUHbIX
UMM rOpAYNX) BELLEeCTB.

Y6enountech, 4TO CyxoM xo[ Hacoca HeBO3MOXKeH. Cyxomn X0 MOXKeT NoOBpeanuTb YNnoT-
HeHWe Barna 1 BbI3BaTb MPOTEYKMN.

—~ Mcnonb3ynTe nepeyncnerHHble HUXKe CpeacTBa 3anThbl:

— NJIOTHO NpuneratwLLne 3aUTHbIE OYKW;
— 3aWunTHYt0 06yBb;
— nepyaTKu 414 3almnTbl OT MOPE30B.

—~ BbINOMHSANTE TONbKO Te paboTbl MO TEXHUYECKOMY 06CY>KMBaAHMIO, KOTOPbIE ONKU-
CaHbl B AaHHbIX MHCTPYKLMAX MO MOHTAXKY M 3KCMyaTauum.

—~ [Ang TexHn4eckoro o6cny>KMBaHNs 1 peMOHTA pa3peLlaeTcs UCNOb30BaTh TOMbKO
OpUTMHanbHbIe AeTanu oT n3rotosuTens. Micnonb3osaHne geTanei, OTANYHbIX OT
OpPUTMHaNbHbIX, 0CBOOOXKAAET M3rOTOBUTENS OT NtOOON OTBETCTBEHHOCTU.

— HemepneHHo cobepuTte ntobbie BbiTeKLMe 1 paboyre NnepekavnBaemMble XXMOKOCTH
N YTUAN3UPYNTE NX B COOTBETCTBUM C AENCTBYIOLLVMN MECTHbIMU HOPMATUBHbIMM
TpeboBaHUAMM.

—~ XpaHWTe MHCTPYMEHTbI B NpeAHa3Ha4eHHbIX /15 3TOro MecTax.

~ [Mo oKOH4YaHWUM paboTbl CHOBA YCTAHOBUTE BCE MPeOXPaHNTENbHbIE N KOHTPOIbHbIe
ycTpoicTea u ybegutech, YTo OHU PYHKLMOHUPYIOT OOMKHbIM 06pasom.

MvaopaBnuyeckas cmctema MoxkeT BbiTb MOAKMOYeHa K CTaHOAPTHLIM 3NeKTPoaBUra-
Tenam IEC B3. YTobbl BbIOpaTh 3nekTpoasuraTesnb, 03HaKOMbTeCh C TEXHUYECKUMM Xa-
pakTepucTukamu Ans nonyyeHns HeobXoaAnMbIX XapakTepuCTUK MPON3BOANTENbHO-
ctvt (Hanpumep, pasmep, KOHCTPYKLMS,, HOMUHAMbHASA TMAPABINYECKAs MOLLHOCTb, Ya-
CTOTa BpaLLeHns).

OnepaTop [omKeH:

—~ NpenoCTaBUTb MHCTPYKLUMM MO MOHTAXKY M 3KCMyaTauMm Ha MOHATHOM ANs nepco-
Hana si3bike;

—~ ybeOmnTbCs, YTO NEpPCOHan NpoLlen COOTBETCTBYHOLLYO NMOATOTOBKY A5 BbINOMHEe-
HWS yKa3aHHoOW paboTbl;

— obecneynTb YNTAEMOCTb 3HAKOB 6€30MacHOCTM 1 Tabnunyek ¢ yKasaHusamu, ycra-

HOBJIEHHbIX Ha YCTPOMCTBE;

00y4nTb NepCcoHan NpMHLUMNaM 3KcnnyaTaumm yCTaHOBKMU;

NCKNIOYNTL 060V PUCK NOpaXkeHNS 3NeKTPUYECKUM TOKOM;

060py10BaTh OMACHbIE KOMMOHEHTbI (O4eHb XONOoAHbIE, OUeHb ropsvmne, BpaLlao-

LUMECA W T. [A.) MECTHBIM 3aLLUMTHBIM OrpaXkKaeHUeMm;

—~ 0003Ha4yuTb M OrpaguTb ONACHYHO 30HY;

—~ onpenenuTtb 0653aHHOCTM NepcoHana ons obecneyeHns 6esonacHon paboTol.

N 2R Z

HeTam v nuuam mnagwe 16 net, nuuam ¢ OrpaHn4eHHbIMU d)MBM"IeCKMMVI, CEHCOpPHbI-
MW NN YMCTBEHHbIMU CNocobHOCTSIMU, @ TaKXKe C HEQO0CTaTOYHbIM OMbITOM 3anpewia-
eTca pa6OTaTb C YCTPOIZCTBOM. NMuvua mnagwe 18 neT QOMKHbI HAXOOUTLCS NO4
NMPUCMOTPOM TEXHUKA.

Hacocbl Wilo-Atmos TERA-SCH MO>XHO MCMONb30BaThb TOMbKO ANs:

—~ Bop[03abopa;

~> MOBbILIEHNS OaBeHns 1 obLLe MoJaYmM Ha aNeKTPOCTaHLMAX, BOGOMPOBOAHbIX
CTaHLMAX U TOPOACKMX CETAX MUTbeBOro BOJOCHAOXKEHNS;

nofayM oxnaxxaaroLer BoAbl Ha 3N1eKTPOCTaHLMAX U MPOMbILLIEHHbIX 06 beKTax;
BOoAOCHab>KeHne B NpodeccroHanbHoM MppUraumnmn/cenbckom Xo3sncTee;
nepeka4vBaHus BoAbl cucTem oTonneHus (cornacHo ctangapTy VDI 2035, Fepma-
HWSA) Y BOAHO-TIMKOMNEBbIX CMECEN.

N 2R\Z
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3.2 Heponyctumble cnoco6bl aKkecnny-
aTauum

4 Onucanune uspenus

4.1 KoHcTpyKuus

4.1.1 M'mapaBnuyeckas cuctema

4.1.2 AnekTpoasuratenb

OnucaHue nspgenus “

[aHHble Hacocbl ofo6peHbl ANS NPUMEHEHUS TONTbKO € NepeKavynBaeMbIMU XXUOKOCTS -
MW, YKa3aHHbIMM B pa3zpene «TexHNnYeckne XxapakTepucTukm». CM. IMCT JaHHbIX Haco-
ca 1 NoATBep KAeHWe 3akasa. Mpu nobbix M3MEHeHUsIX TUMNA NepeKkayrBaeMon XXNOKo-
CTW cnepyeT 3apaHee 06paTuTbes B Komnaxumto Wilo.

O6nacTb NPUMEHEHMS TaKXKe NOAPa3yMeBaeT COOTBETCTBME TpebOBaHMAM HacTosILLe-
ro pykoBogacTBa. Jltoboe gpyroe Ncnonb3oBaHWe CYUTAETCS UCMOMb30BAHUEM He MO
Ha3HaYeHUto.

OCTOPO>KHO! HenpaBunbHoe ucnonb3oBaHUe Hacoca MOXKET NPUBECTU K BOZHUK-

HOBEHMIO ONaCHbIX CUTyaLUuii U NOBPeXXAEeHUA.

—~ Hukorpga He ncnonb3yinTe nepekavmBaemMble >XMOKOCTU, He 000bpeHHbIe N3roToBu-
Tenem.

—~ MpucyTcTBytOLWME B MEpeKayYMBaEMON XXMOKOCTM He[oNyCTUMble BeLLecTBa MOryT

noBpeamnTb Hacoc. AGpasuBHbIe TBEPAbIE BELLeCTBa (Hanpyumep, Necok) NoBbILLAIOT

M3HOC Hacoca.

JerkoBocnnameHsoWwmMecs MaTepmansl/nepekadmsaemble XXMUAKOCTW criedyeT Bee-

roa gep>katb Ha 6e30NacHOM pacCTOSHUM OT YCTPOMCTBA.

Hvikorga He no3BoNAvTe BbIMONHATL PabOTbl MOCTOPOHHMM NMLAM.

Hvikorga He aKCMIyaTUpyMTe HacoC CBEPX YKa3aHHbIX Mpeaenos UCNofib30BaHUS.

Hukorga He BbINOMHANTE HECAaHKLMOHMPOBAHHOE NepeoCHaLLleHue.

Mcrnonb3ynTe TONbKO pa3peLleHHble NPUHAANEXHOCTV 1 OPUrMHasbHble 3anacHble

yacTu.

N2

N N2

CTaH,CI,apTHbIE MeCTa MOHTa>a — TexXHN4YeCKne nomMeLeHna B XXUITOM UM NpOMbILL -
NTeHHOM 3[0aHnKn BMeCTe C OPYyrMMn TeXHNHECKUMU YCTaHOBKaMu. [laHHbIN Hacoc He
npenHasHa4eH ona HenocpencTBeHHOro MOHTa>Xka B NoOMeLLeHNAX Apyroro HasHave-
HUA, HanpuMep, B XXUJbIX U pa6otw1x nomMmeLleHunax.

[ins Hapy>KHOro MOHTaXKa TpebyeTcs COOTBETCTBYOLLEe CneLnanbHoe NCNOoMHeHne
Hacoca (anekTpogBuMraTesb ¢ aHTUKOHLEHCATHBIM 060rPEBOM) 1 3aLLMTa OT:

- [0oXnas;

—~ Temnepartyp Bbiwwe 40 °C;

— MOCTOPOHHMX YaCcTUL, TakNUX KaK Mecok.

Hacoc Wilo-Atmos TERA-SCH — 370 Hacoc ¢ oceBbIM pa3beMOM KOpnyca, yCTaHOB-
NEHHbIV Ha OMOPHYIO pamy A5 TOPU30HTaNbHOr0 MOHTaXKa. [laHHbIN Hacoc npedHa-
3Ha4eH AN IMHeNHOro NoAKnYeHns K Tpybonposody. B 3asucumoctyn ot Tpebosa-
HWI 3aKa34mKa 3NeKTpoaBuMraTesnib MoXkeT OblTb YCTaHOBIIEH C NTIEBOM UMK C MPaBoW
CTOPOHbI Hacoca (ans aKcnyaTaumm no YacoBoil CTPesiKe UM NPOTUB YacoBOM CTpen-
Ku).

CooTseTcTBytOLME yCTpoNcTBa ynpasneHns Wilo (Hanpumep, cuctema perynnposaHums
Comfort, CC-HVAC) MoryT HenpepbIBHO perynnpoBaTh MOLLHOCTb HaCOCOB.

YcTtponicTea ynpasnenus Wilo obecneumnsatoT:

— ONTUMM3aLMIo NPON3BOANTENBHOCTM HACOCA B COOTBETCTBUM C TPe6OBaHMSIMU
MOHTaXa;

= WCKIIOYUTENIbHO 3KOHOMUYHbIN pexkum paboTbl Hacoca.

[aHHbIN HaCcOC COCTOUT M3 pa3feneHHOro B 0CEBOM HanpasBfieHUN CNMPanbHOro Kop-
nyca (co cMeHHbIMM KOMMEHCaLMOHHBIMU KOMbLaMu) 1 AMTbIx onop. Pabovee Koneco
npencTasnseT cobon 3aKpbiToe pagnanbHOe KoJleco ABYCTOPOHHErO BCACbIBAHMS.
mopaBnuyeckui arperaT ¢ BbBICOKMM HanopoM NpeacTaBnseT co60m KOHCTPYKLMIO €
OBOMHOM CNUPanbHOM KaMmepou A9 MUHUMU3aumMy paguanbHbiX CUl Ha Bany B cbope.
MoQLWMNHMKM Bana Hacoca CMasaHbl Ha BeCb CPOK CNy>XObl paguanbHbIX NOSLMMHUKOB
KayeHwus.

YcTaHOBKa NMpMBOAMUTCS B AeCTBME CTaHAAPTHLIMM 31eKTPOABUraTeNs MM CTaHAapTa
IEC B Bepcuu ¢ TpexdasHbIM TOKOM.
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@ YBEAOMIJIEHUE

B ycTaHoBKax, rae TemnepaTypa nepekadnsaeMon xxmgkoctu npesbiwaet 90 °C,
NCMNOMb3yNTe TEPMOCTONKININ Kabenb 3neKTponuTaHmns.

4.1.3 YnnotHeHue

M'MapaBNNYeCcKnii HAaCOC repMeTU3NPOBaH TOPLEBLIMU YNNIOTHEHNSIMU B COOTBETCTBUMN
CEN 12756 nnun canbHUKOBbIMMN YNAOTHEHUSMMU.

4.2 JKcnnyaTaums € YaCTOTHbIM
[HonyckaeTcs 3KkcnnyaTaums ¢ 4acToTHbIM Npeobpa3osaTenem. CM. COOTBETCTBYOLLME
npeo6pasoBaTenem .
TpebOoBaHWs B OKYMEHTALMMN U3TOTOBUTENS 3NeKTpoABuUraTens u cobnopanTte vx.
4.3 PacwudpoBka HaumeHoBaHUs .
Mpumep: Wilo-Atmos TERA-SCH 250/360-75/4-L1
Atmos MopgenbHbIn pag,
TERA Cepus
SCH KoHcTpykuums (mByxarperaTHbIi Hacoc, rOPU3OHTAaNbHBII)
250 HomuHanbHbIN anameTp (DN) HanopHoro naTpy6ka
360 HomuHanbHbIN grameTp paboyero Kofeca B MUIAIMMETPaXx
75 HomuHanbHasa MowHOCTL ABuratens P, B KBT
4 Yuncno nontocos
L1 KoHdurypaumus matepuana: 6poH3osoe pabouee koneco
4.4 TexHU4eckue xapaKTepucTUKu
O6wune
[ata usrotoenexus, [MFY] CM. hmpmMeHHyto Tabnuuky
Mopkntouenne k cetu, [U/f] CM. pupmeHHyto Tabnuyky anekTpoasuratens

MoTpe6nsaemas MoLHOCTb, [P,] CM. hvpMeHHyto Tabnnuky anekTpoaBuraTens

HoMuHanbHas MOLWHOCTb, [P,] CM. hMpMeHHyto Tabnnuky anekTpoasuraTens
HomMuHanbHasg yactoTa Bpawe-  CM. pupMeHHyto Tabnnyky

Hus, [n]

MakcumarnbHas BbicoTa HarHeTa- CM. pUpMeHHYo Tabnnyky

Hus, [H]

MakcumanbHas nogava, [Q] CM. hvpMeHHyto Tabnmuky

Honyctumas TemnepaTypa Ot-20°Cpo+100°C

nepeka4nBaemoit xmaKkocTu, [t]

[onyctumasa TemnepaTypa +40°C

oKpy>KatoLLeit cpeabi [t]

Honyctumoe paboyee nasnexne, 10/16 6ap (B 3aBucMMoCcTH OT TMNA)
12

®dnaHubl PN 16 B cooTtBeTcTBUMM C EN 1092-2
— Bopa cuctem otonnexus (cornacHo VDI 2035)
— Oxnaxpatowas/xonogHas soga

[onycTumble nepekaynBaemble
— Bopornukonesas cmecb 0o 40 % (mons ravko-

XKMAKOCTY
ns)
— Cbipas (npupogHas) Boaa

Knacc 3awmrbl IP55

Knacc HarpeBocToiikocT nso-  F

naumu, [CL.]

3awmTa aneKTpoaBUraTens CM. LOKYMEHTALMIO M3TOTOBUTENS

CneumanbHoe UCNONHEHUE UMK C [ONONHNTeNbHBIM 060pyaoBaHuem (3a ponon-
HUTENbHYIO NnaTy)
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4.5

[laHHble 0 coeAUHEeHUaX

OnucaHue nspgenus “

— Bopga cuctem otonnenus (cornacHo VDI 2035),
[onycTMble nepekavnBaemble oxnaxnaaroLuas/xonoaHas soaa

KNAKOCTH — Bopornumkonesas cmecb 0o 40 % (mons ravko-
ns)

Hacocbl, OCHaLLeHHble 311eKTPOABUraTENSIMM C
APYTVM Hanps>KeHWeM UNn Opyrov 4acToTow, 4o-
CTYMHbI MO 3anpocy

CneumnansHoe Haﬂpﬂ)KeHME/Ha—
CTOTbI

HononHutenbHas uidopmaumsa CH

— Bopa cuctem otonsneHus (cornacHo VDI 2035/
vdTUV Tch 1466/CH: cornacto SWKI BT 102-01)

PaBPELUEHHbIe nepeka4vnBaemMblie — bes cpencTs A4 cBA3biBaHUA Knucnopopfa, 6e3
XKNOKOCTU ONd HACOCOB CUCTE- XUMUNYECKOro repMmeTunKa

MBI OTOMNEHMA — ObecneyeHwne 3aLWNTbl 3aKPbITON YCTAHOBKMN OT

Koppo3suu. CornacHo VDI 2035 (CH:
SWKI BT 102-01); ycTpaHuUTe NSTHA NPOTEYKM

GD GD

Fig. 1: JlononHUTenbHble COeANHEHMS Ha Kopryce

[aHHble 0 coeAUHEeHUAX

Ne Hacoc CG |[PG |[PM |AC |CDS |CDD|GD |VG |TG
1  SCH150-555 |18 |3/8 |3/4 |- 1/2 |1/2 |1/4 | M8 | M8
2 SCH150-230 |26 |3/8 |1 3/8 | 3/4 |3/4 |3/4 [ M8 | M8
3 SSCH200-320 |24 |3/8 |3/4 |3/8 |3/u |3/4 |3/4 | M8 | M8
4 SCH200-500 |26 |[3/8 |1 3/8 |3/ |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 3/8 |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/ |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 3/6 | M8 | M8

CG — Compound Ground (cocTaBHas nnacTuHa 3a3emnenus); PG — Pressure Gauge
(maHomeTp); PM — Priming (rpyHToBKa); AC — Air Cock (kpaH ons Bbinycka Bo3ayxa);
CDS — Casing Drain (Suction) (apeHax ans cnuea us kopnyca (co cTopoHbl BcacbiBa-
Hus));

CDD — Casing Drain (Delivery) (apeHa ans cnnsa us kopnyca (co CTOpoHbl HarHeTa-
Hus)); CD — Casing Drain (apeHax ans cnvea u3 kopnyca); GD — Gland Drain (ape-
HaXk A4N19 cnmBa 13 canbHuka); VG — Vibration Gauge (subpogaTunk); TG —
Temperature Gauge (TemnepaTypHbIi AaTUMK).

Tabs. 1: [JaHHble 0 COeAMHEHUSX
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4.6 Bpalyatowuitcs aneMeHT

OCHHO®

Fig. 2: BpawatoLwnincs aneMeHT BEPCUM C CanbHUKOBOM HabMBKOM

o o e o

Kopnyc noawmnHuka (npusogHas CanbHukoBas Habuska
CTOpOHa)
3 MogwnnHmK 39 Byt epHoe KonbLo 21 Pabouee koneco
4 Moppep>kuBatoLLee KOMbLO 34 BTynka 30 Kpbiwka nogLwumnnHmka (HEI‘IpVIBO,D,—
Has CTOpOHa)
5 Kpbilwka noawnnHuka (npusogHas | 35 YRNOTHUTENbHOE KOMbLO ANA 31 CronopHas wanba
CTOpOHa) BTYNIKM
6 Pa36bpbi3ruBaTtens Boabl 25 KomneHcaumMoHHoe KonbLo 32 3a)KMMHas ranka
36 HaknpgHas ranka 27 YCTaHOBOYHbIV WTUPT KoMneHca- | 33 Kopnyc nogwmnHuka (Henpmson—
LIMOHHOTO KOJbLia Has CTOpOHa)
37 KpblLKa canbHuKa 14 LLinoHka paboyero koneca

Tabn. 2: BpallaloLWmMnes afieMeHT BepCUK C callbHUKOBOM HabuBKow

ONONONONONGNON NN DRI O\ ®\ @ 0, O, ® DO®, 0 ® O 6350 3

Fig. 3: BpaLLatoLLMICs 3NEeMEHT BEPCUM C TOPLIEBbIM YMOTHEHVWEM 6e3 BTy 0K

“ OnucaHue petanu m OnucaHue getanu “ OnucaHue petanu

Kopnyc noawunHuka (npusogHas BydepHoe KonbLo Pabouee koneco
cTopoHa)
3 MoALwmnnHMK 10 OnopHoe KofbLo 30 Kpbilwka noawunHuka (Henpusop-
Has cTopoHa)
4 Moppep>kmBatoLLee KOnbLO 26 lanka pabouero koneca 31 CronopHas wanba
5 KpbilwKa nogLumnHmka (anBo,D,Haﬂ 25 KoMrneHcaunoHHoe KonbLo 32 3aXKMMHas ramka
cTopoHa)
6 Pa3bpbi3rusaTtens Boabl 24 Ban 33 Kopnyc noawmnnHuka (Henpusoa-

Has cTopoHa)
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T T

KpbILLKa TOPLIEBOTO YMOTHEHMS

LinoHka pabouyero koneca

8

YNNoTHUTENbHOE KOMbLO

27

YCTaHOBOUHbIN LUTUPT KOMMEHCa-
LIMOHHOTO KOJlbLia

Tabs1. 3: BpallaloLWmMncs afieMeHT BepCum € TOpLEeBbIM YNI0oTHeHWeM 6e3 BTynok

@3 &L O OO O @, ), & B\@

Fig. 4: BpalatoLMnCcs 31eMeHT BEPCUM C TOPLIEBBIM YNTOTHEHWEM C BTYIKaMm

m OnucaHue petanu m OnucaHue petanun “ OnucaHue petanu

Kopnyc noglwmnHuka (nprsogHas
cTopoHa)

YNNOoTHUTENbHOE KOMbLO

@ @, @, 6\ @ B @, & ®, @, G, ©, G &, B D3 3B

LLinoHka paboyero Koneca

3 MogLwnnHmK 9 BydepHoe konbLo 21 Pabouee koneco
4 Moppep>kmBatoLLee KObLO 10 OnopHoe KonbLo 24 Ban
5 Kpbiwka nogwmnHuka (npusogHas | 34 BTynka 30 Kpbilwka nogwunHuka (Henpusog-
CTOpoOHa) Has cTopoHa)
6 Pa36pbi3rmusaTtens Boabl 35 YNNoTHUTeNbHOE KOMbLO AN 31 CronopHas wanba
BTYJIKK
36 HakunpgHas ranka 25 KomMneHcaunMoHHoe KonbLo 32 3aKMMHasi ranka
7 KpbliLka TopLeBoro ynioTHeHUs 27 YCTaHOBOYHbIV WTUMT KoMneHca- | 33 Kopnyc nogwmnHuka (Henpusoa-

LMOHHOro Konbla

Has cTopoHa)

Tabs. 4: BpawatoLmincs afieMeHT BepCUMM C TOPLEBBLIM YNIOTHEHNEM C BTYJIKaMM

4.7

4.8

4.9

KomnnekT noctaBku

MpuHapne>xHocTH

MporHo3upyemas wymoBas xa-
paKTepucTHKa

Hacapaka Hacoca ¢ TpexdasHbIM 31eKTpo-
auratenem, 50 'y 6e3 peryavpoBaHus ya-
CTOTbI BpaLLeHns

KomnnekTHbIN arperar:

Hacoc Atmos TERA-SCH;

OMopHas pama;

MyTa ¥ 3aLUMTHBIN KOXKYX My Tbl;
€ anekTpoaBuratenem u 6es Hero;

N R R

TonbKo Hacoc:
- Hacoc Atmos TERA-SCH;

WHCTPYKLMM MO MOHTAXyY ¥ 3KCMnyaTaumm.

> onopa nogwmnnHuKa ond nogwmnnHukKa be3 OI'IOpHOﬁ pambl;

> WHCTPYKLMM MO MOHTAXy M 3KCMnyaTaumm.

MpUHagNe>XHoCT Heo6X0AMMO 3aKa3biBaTb OTAeENbHO. [Insi nofyyeHus nogpobHoro
cnucka obpaTuTech K KaTanory n fOKyMeHTaLMK Mo 3anacHbIiM 4acTsm.

MowHocTb agBUraTens

YpoBeHb 3ByKOBOro AaBMeHNsi Ha U3MePUTENbHOMN No-

P,, [kBT] BepxHocTy Lp, A, [dB(A)]”
2-nonioca 4-nontoca 6-noniocos
(2900 06/MuH) (1450 06/MuH) (980 06/MuH)
0,75 62 47 48
1,1 62 52 48

MHCTpYKUMS NO MOHTaXy v akcnnyaTauum Wilo-Atmos TERA-SCH
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MowwHocTb ABUraTens
P,. [xBT]

YpoBeHb 3ByKOBOTrO AaBNeHNs Ha N3MepUTeNbHON no-
BepxHocTu Lp, A, [dB(A)]Y

2-nontoca 4-nontoca 6-nontocos
(2900 06/MuH) (1450 06/MuH) (980 06/MuH)
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
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 -

Y CpenHee NPoCTpaHCTBEHHOE 3HaUYeHWe YPOBHEN 3BYKOBOTO aBNeHus B Kybuye-
CKOW M3MEepUTESIbHOM 30HE Ha PAacCTOSIHUM 1 M OT MOBEPXHOCTH 3MeKTpoABUraTens.

Tab6s. 5: LLlymoBas xapakTepucTyKa Ans cTaHgapTHoro Hacoca (50 ')
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4.10 [onycTUmble 3Ha4eHUs CUN 1 MO-
MEHTOB BpalyeHus Ha pnaHuax
Hacoca

Fig. 5: JonycTuUMble 3Ha4eHNs CUT U MOMEH-
TOB BpaLLEeHns Ha (hnaHLuax Hacoca — Hacoc u3
Ceporo 4yryHa

5 TpaHcnopTupoBKa U xpaHeHue
5.1 HocTtaBKa

TpaHCMopTUPOBKa M XpaHeHwe

Cunbi F, [H] MomeHTbI BpaweHus M, [H-m]

2 MOMEHTOB
BpaweHus M

Kaxxpoe conno

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

3HaveHus coznacHo ISO/DIN 5199, knacc Il (2002) — npunoxceHue B, cemeiicmso
N2 1A.

Tabn. 6: ﬂ,OﬂyCTVIMbIe 3Ha4YeHua CnMa " MOMEHTOB BpaLleHNA Ha dpnaHuax Hacoca

Ecnun He Bce pa6o'-u4e Harpy3sku gocTmraroT MakCMmasibHO 00NyCTUMbIX 3Ha4yeHun, og-
Ha N3 3TUX HAarpy30K MO>KET NpeBbllaTb HOpMaJsibHOE NpenesibHoe 3Ha4eHue. 370 BO3-
MO>XHO MpWn yCJyioBUK, YTO BbIMOJTHAKOTCA criegyrolime OononHUTeNbHble yCIT0BUA:
> BCE KOMIMOHEHTbI CUJTbl U MOMEHTA BpaLleHna orpaHn4nBaroTCsa 1,4—KpaTHbIM MaK-
CMManbHO OO0NYCTUMbIM 3Ha4YeHNEM;
> CWIbl U MOMEHTbI BpaLleHuns, BO3,D.EVICTByIOLUMe Ha Ka>Xabln d)naHeu., ynoBneTBopsa-
0T TpeﬁOBaHMﬂM YPaBHEHUA KOMMNeHCaLnun.
2

2
2N, 2 M.
effective + effective <2
DX ——'Y
max. permitted

Fig. 6: YpaBHeH1e KoMneHcauum

max. permitte

Y Fttective Y1 £ Megrective — 3TO apUMeTHHECKME CYMMbI 3P DEKTUBHBIX 3HAYEHUIA AN
ob6oux hnaHues Hacoca (Ha Bxode u Bbixoge). T Fnax. permitted M1 & Moy permitted — 3TO apud-
MeTUYecKne CyMMbl MakCMMasbHO A0MYCTUMbIX 3Ha4YeHWU Ans obonx hnaHues Hacoca
(Ha Bxome u Bbixoae). Anrebpanyeckue 3HakM L F 1 X M He yunTbIBAOTCS B YpPaBHEHUN
KoMMeHcaumm.

Hacoc 3akpenneH Ha naneTe Ha 3aBofe M 3aLUMULLEH OT rPsA3Kn 1 BNaru.

Cpasy nocrie nosy4yeHns NpoBepbTe rpy3 Ha Hanuume nedexkTos (nospexneHue,
KOMMIEKTHOCTb). [ledheKTbl HEO6XOAMMO OTMETMTb B rPy30BOil [OKYMeHTaumm. O no-
6bix geekTax Heo6X0AMMO CO06LaTh TPAHCMOPTHON KOMMAHWM UIIN U3TOTOBUTESTIO
HeNnoCpeaCTBEHHO B [ieHb NONy4YeHWs rpy3a. 3asBreHuns o gedektax, npefocTaBneH-
Hble NMO3XKe, paccMaTpuBaThes He 6yayT.

MHCTpYKUMS NO MOHTaXy v akcnnyaTauum Wilo-Atmos TERA-SCH 63



5.2

64

TpaHcnopTupoBKa

TpaHCMopTUPOBKa 1 XpaHeHwe

ONMACHO

OnacHOCTb NOMy4eHUsi CMepTeNnbHOM TPaBMbl U3-3a BUCSLLEro rpysa

He [0nycKaeTcd CToATb NoL BUCALLUM Tpy30M. OnacHocTb nony4yeHua (Cepbe3HbIX)
TPpaBM 13-3a nagaroLmx netanen. He [onyckaeTca nepemMeLlaTb rpy3bl Hag pa60-
YNMUN MeCTaMU, rge HaxogaTca noan.

3oHa 6e30MacHOCTM [OMKHA 6bITb 0603Ha4eHa Takum 06pa3oM, YTOObI UCKMOUNTD
OMacHOCTb B CITy4ae COCKasb3blBaHWA rpy3a (Mm ero 4acTu), a TakKe npu NosioMKe
WIN OTPbIBE MOABEMHOIO YCTPOMCTBA.

T'py3bl He AOMXKHbI HAXOOUTHCS B NMOABELLEHHOM COCTOSHUW [0JIbLUE, YEM 3TO
Heobxogumo.

YCKOpeHMne 1 TOpMO>KEHME BO BpeMsi Mo bema criedyeT NPpon3BOanTb Takum 06—
pa3oM, YTOObl UCKIOYNTb OMACHOCTb ANA NI0OEN.

OCTOPO>XHO

TpaBMbI PYK U HOT U3-3a OTCYTCTBUSA CPencCTB 3aliUTbl

OnacHocTb nony4eHus (cepbesHbix) TpaBM Bo Bpems paboTsl. Micnonb3yiTe nepe-
YMCIIEHHbIE HUXKE CPEACTBA 3aLUMTHI:

* 3aWUTHY0 00YBb;
*+ nepyaTKu Ans 3almnTbl OT MOPE30B;
* MMOTHO NpUIeratoLLmMe 3aLUMTHbIE OYKM;

+ Tpun ncnonb3oBaHWM Nog4beMHOro 060pynoBaHUs HE06X04MMO HOCUTb 3aLLUT -
HYHO KacKy.

YBEAOMIJIEHUE

Ucnonb3yiTe ToNbKo UCpaBHOe NofbeMHoe o6opynoBaHue

[ns nogbema n onyckaHWsa Hacoca UCMNoMb3ynTe TONbKO MCMPaBHOE MO beMHOE
obopynoBaHuve. He gonyckanTe 3akIMHMBaHUS NPYU NOAbEME U OMYCKaHWM Hacoca.
He npeBblillaiTe MakCUManbHYH HeCcyLLyo cnocobHoCTb NogbemHoro obopynosa-
Hus. MNepen ncnonb3oBaHneM NogbeMHOro obopynosaHusa ybegumTtecs B ero pabo-
ToCcnocobHoCTK.

BHUMAHUE

MaTepuanbHblit yLep6 B pe3ynbTaTe HeMpaBUIbHON TPAHCMOPTUPOBKM

[Ins obecneueHuns Hapnexallel LLeHTpoBKM Bce 060pyAoBaHKWe NpeBapUTeNibHO
CMOHTMPOBaHo. Mpy NajeHnn UNu HenpasuIbHOM 06paLLeHUM CyLLECTBYET PUCK
Nepekoca UIn CHUXKEeHUs NPOVM3BOANTENBHOCTU M3-3a Aedopmaunit. Tpybbi n
KranaHbl He BbIOEP>KMBAIOT Harpy30K 1 He JOJIKHbI MCMONb30BaThCS A5 Kpenne-
HWS1 FPY30B NPU TPAHCMOPTUPOBKE.

+ [Ans TpaHCMOPTUPOBKM UCMOMb3YNTe TONbKO Pa3peLleHHble CTPOMNOBOYHbIe MPU-
cnocobnenus. ObecrneybTe yCTONYMBOCTb rPy3a, MOCKOMbKY B JAHHON KOHCTPYK-
MM HACcoCa LieHTP TSXKECTU CMeLLeH BBepX (nepeTskeneHne BepxHem 4actu).

+ Hukorpa He npukpennsanTe CTponoBoYHoe NpucnocobneHne K Banam, 4Tobbl
NOAHSATb YCTPOMCTBO.

* He VICI'IOJ'Ib3yl7ITe TPAHCNOPTUPOBOUYHbIE NPOYLUNHbI HA HACOCe UJTK 3NeKTpoaBura-
Tene ond nogbema BCero YCTPOIZCTBa. OHn npefHasHa4eHbl TONIbKO ON14 TPaHC-
MNOPTUPOBKU OTLOEJIbHbIX KOMMNOHEHTOB BO BPEMSA MOHTa>ka U1 OeMOHTa)ka.

CHMManTe BHELUHIO YNAaKOBKY TOJIbKO Ha MeCTe NUCMNOJIb30BaHU4, 4TO6bI HE nospe-
OWUTb HAaCOC BO BpeM4A TPAaHCNOPTUPOBKU.
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5.2.1 KpenneHue Hacoca

Fig. 7: He ncnonb3yinTte ong nogbema pbiM-
6onTbl KOpNyca.

Fig. 8: KpenneHue Hacoca

TpaHCMopTUPOBKa M XpaHeHwe

BHUMAHMUE

OnacHOCTb NOBpeXXAeHUsl 3-3a HeNMpPaBUITbHOW YNAaKOBKU

Ecnv TpebyeTcs NOBTOpHAas TPAaHCMOPTMPOBKA Hacoca, ero HeobxoAnMo ynakoBaTh
Takum obpasom, 4Tobbl n36exxaTb NOBPEXXOEeHU Npu NepeBo3Ke. Micnonb3yiTe ons
3TOr0 OPUrMHAMbBHYIO YNAKOBKY UMW BbiGepUTE 3KBMBASIEHTHbIN BAPUAHT.

BHUMAHMUE

B pe3synbTaTe HenpaBubHOro NofAbemMa Hacoc MoXKeT 6bITb NOBpeXXaeH.
OnacHocTb napeHus

Hvkorpa He NogHMMaiTe Hacoc, eCnun CTPOMbl HAXOAATCSA NOA, KOPMYCOM NOALLMMN-
HVKa. PbiIM-60nTbl B BEpXHeW YacTy Kopryca Hacoca NpeAHa3HaY4eHbl TOIbKO AN1S
nogbema BepxHei YacTu KOpryca Bo BpemMst TEXHUYeCKoro o6cnyxusanus. He nc-
nonb3ymnTe pbiM-60NTbl 4N9 NogbeMa Hacoca B cbope. beonacHas paboyas Ha-
rpy3Ka NMpoBOJIOYHbIX KAHATOB CHUXKAETCS C yBeNMYeHneM BHYTPeHHero yrna. Hu-
KOrfa He onyckanTe 1 He MOAHUMaNTe He3aKpeneHHoe n3aenve.

-~ CobntofaniTe NPUMeHUMbIe HaLMOHasbHbIe NPaBUIa TeXHWKK 6e30macHoCTH.
—~ Mcnonb3yiTe paspeLUeHHble 3aKOHOM 1 0400peHHble CTPOMOBOYHbIE MPUCNOCO6-

neHus.

—~ MopbwupaiiTe cTpONoBoYHOE NpucnocobneHve B 3aBUCMMOCTH OT NpeobnagaroLmx

yCnoBuit (NOrogHbIe yCrnoBus, ToUka CTPOMOBKM, Harpy3Kka 1 T. 4.).

- Hwukorpa He nogaBanTe CTponoBo4HOE npmcnoco6neHme HaO TPaHCNOPTUPOBOYHbI-

MV NPOYLUVHAMM NN Yepe3 HuX 6e3 3aLunThbl.

- Hwukorpa He nogaBanTe CTponoBo4HOE I'IpVICI'IOCO6J'IEHVIe Hag OCTPbIMU KpasMun 6e3

3aWnThl.

- Wcnonb3yinTe nogbemHoe 060pynoBaHMe LOCTAaTOUHOM HeCyLLel CNOoCOBHOCTU.
- Bo Bpems akcnnyaTaumum HeobxooMmo obecrneyunTb YyCTOMUNBOCTb MO4BEMHOIO

obopynoBaHus.

= YT06bI NOAHSATH HACOC CO CBOBOAHbLIM KOHLIOM Bana, NPOTSHUTE NO4bEeMHbIe CTPO-

Mbl NOA FMOPaBNNYECKMM KOPMYCOM Ha BCACbIBAOLLMX U HarHeTaTe bHbIX GnaHuax
(cMm. pucyHok nogbema).

- Ecnn MCNonb3yrTCAa uenu, Heobxoonmo npenoTBpaTuUTb UX NMPOCKAJib3biBaHNE

BMeCTe C 3alLMTHbIM KO>XKYXOM, 4YTOObI HE 0OnNyCTUTb NoBpe>XXaeHna nsnenud, Kpac-
KN VI/VIJ'IVI n3bexkaTb TpaBM nepcoHana.

-> |_|pl/l MCNoJIb30BaHNN NOObEMHbIX ychOl7ICTB obecneybTe NPUCYTCTBME BTOPOTO 4e-

J1I0BEKa, KOTOPbIV MpY HEO6XOAMMOCTM CKOOPOVHMPYET NoCnefoBaTeNlbHOCTb Aei-
CTBUW. Hanprmep, ecnv nose 3peHns onepaTopa orpaHuyeHo.

- Bo BpemMa nogbemMa He 386y,D,bTe, YTO NPU TATOBOM YyCUNTNN, NPUKNaOblIBaeMOM Mo

yrnom, npefenbHas Harpy3ka CTpOnoBOYHOro npucrnocobneHuns cHuxkaetcs. bes-
0MacHoOCTb 1 3¢pheKTUBHOCTL CTPOMOBOYHOTO NpuUcnocobneHns nyuyile scero obec-
neyvBaeTCcs, KOraa BCe HecyLme 3neMeHTbl Harpy KeHbl BepTuKanbHo. MNpu Heobxo-
OVMOCTW UCMOSb3YNTE NOABEMHBIV pblyar, K KOTOPOMY MOXXHO BEPTUKaNbHO Npu-
KpenuTb CTPOMNoBoYHOe npucnocobnexue.

— Y6eauTech, YTO rpy3 NOAHMMAETCS BePTUKaINbHO.
— He ponyckaiiTe packauMBaHUsi BUCSILLETO rpy3a.
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TpaHCMopTUPOBKa 1 XpaHeHwe

—~ CobntofanTe NpUMeHVMble HaLMOHalbHble NPaBMIa TeEXHUKK 6e30MacHOCTU.

- Wcnonb3yiTe paspeLleHHble 3aKOHOM M 00,00peHHble CTPOMOBOYHbIE MPUCNOCcob-
neHuns.

~ MopbupaiTe cTPONOBOYHOE NpMcnocobneHne B 3aBUCMMOCTM OT NpeobnagatoLLmx
ycnoBuii (MorofHble yCnoBusl, TOUKA CTPOMOBKM, Harpy3ka v T. f.).

-~ CTponoBoyHoe npucnocobneHvie cnefyeT KPenuTb TONMbKO K TOYKE CTPOMOBKMK. Bbi-

” MOJHAWTE KpenneHve ¢ NOMOLLbIO KapabuHa.
-~ Hvikorpa He nopgasaviTe CTPONOBOYHOE NpUCNOcobneHne Hag TPaHCNOPTUPOBOYHbI-
‘, MW NPOYLUMHAMW UMW Yepe3 HUX 6e3 3aLUmnTbl.

—~ Hukorpa He nogasanTe CTPONOBOYHOE NpUcnocobnerHne Hafd OCTPbIMK KpasiMu 6e3
3aLLMThI.

— Wcnonb3ynTe nogbemHoe 060pyAoBaHMe 4OCTaTOYHOM HecyLLe cnoCoOBHOCTH.

-~ Bo Bpems akcnnyaTauum HeobxoomMmo obecneunTb yCTONUMBOCTb MOABEMHOMO
obopynoBaHus.

~ Tpu Mcnonb3oBaHMM NOAbEMHbIX YCTPONCTB 0becneybTe NPUCYTCTBME BTOPOTO Ye-
J10BEKa, KOTOPbIV NP HEO6XOAMMOCTN CKOOPOVHMPYET NoCneoBaTeNlbHOCTb Aei-
CTBUW. Hanpumep, ecnv none 3peHns onepaTopa orpaHnyeHo.

—~ be3onacHoCcTb M 3 heKTUBHOCTL CTPOMOBOYHOTO NpUcnocobneHmns nyylle BCero
obecneynBaeTCs, KOrga Bce HecyLue afieMeHTbl Harpy>KeHbl BepTuKanbHo. Mpu
HeobXoAMMOCTM NCMONb3YNTe NOABEMHbIV pblyar, K KOTOPOMY MO>KHO BepTUKanb-
HO NPUKpPeNuTbL CTPOMNOBOYHOE NpucnocobneHue.

—~ Y6epuTech, 4TO rpy3 NnoAHUMaeTCs BepTUKanbHO.

-~ He ponyckaiiTe packauMBaHUs BUCSILLErO rpysa.

Fig. 9: KpenneHwue arperata

5.3 XpaHeHue

YBEOOMIJIEHUE
@ HenpaBunbHoe xpaHeHUe MOXKeT NPUBECTU K NOBPEXXAeHUI0 060pyao-
BaHUSA.

FapaHTWs He PacnpoCTPaHAETCs Ha MOBPEXOEHNS, BbI3BaHHbIE HEMPaBUIIbHbIM Xpa-
HEHUEM.

~ MecTo XpaHeHUs JOKHO ObITb:
— CYyXuM;
— UYNCTbIM;
— XOpOLUO NPOBETPUBAEMbIM;
— 3alMLLEeHHbIM OT BUBpauni;
— 3alUMLLEHHbIM OT BRaru;
— 3aWMLLEHHBIM OT PE3KUX UMW 3HAYMTENbHbIX MepenagoB TeMnepaTypbl.

— XpaHuTe U3genue B MecTe, roe oHo OyaeT 3alMLLEHO OT MeXaHMYeCckmx nospe-
XKOEHUN.

-~ 3awmwanTe NOAWNNHUKM U My Tbl OT NECKa, rpaBust v OpYrnx NoCTOPOHHUX Npen-
METOB.

— CMaxbTe arperart, 4Tobbl NpefoTBPaTUTL NOSBIIEHNE PXXABUMHbBI U 3aKNTMHWBaHME
noaLWNNHUKOB.

—~ Heckonbko pa3 B Heento NpoBopayvnBanTe NPUBOLHOM BaNl BPYYHYHO.

XpaHeHue B meyeHue 6osiee mpex mecsiyes

[ononHuTtenbHble Mepbl NPeoCTOPOXKHOCTH:

- BO M36exXaHne NosBNEHUS PXKaBUMHbI BCE BPALLAOLLMECS HaCTW QOMKHbI 6bITb MO~
KPbITbl MOOXOOALMM 33LUMTHLIM CPEACTBOM;

= ecnu Hacoc ByneT XxpaHuTbes 6onee rofa, MPOKOHCYNbTUPYMTECH C MPOU3BOAN-
Tenem.
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6 MoHTaX 1 aneKTponoaKmno-
YyeHue

6.1 Keanudukaums nepcoHana

6.2 0O6s3aHHOCTM onepaTopa

6.3 MoaroToBKa K MOHTaXKy

6.4 CamocTosiTenbHas HafnagKa Haco-

ca (BapuanT B, 0603HaueHue Ba-
pvanTa Wilo)

6.4.1 Bbi6op anekTponBuratens

MoHTaXx 1 311eKTponoaKtoveHne

3/1EKTPOMOHTaXKHbIe paboTbl: 3IEKTPOMOHTaXKHbIe paboTbl AOMKEH BbIMOMNHATb
KBanMULMPOBaHHbIV 3MeKTPUK;

CobnroganTe MeCTHble MPUMEHVMbIE MPaBUa TEXHUKK 6e30nacHOCTM U NpedoT-
BPaLLEeHMs HECYACTHbIX cllydaeB NpoecCcMOHaNbHbIX M OTPACeBbIX acCoLMaLmi.
CobnopganTe BCe npasunia paboTbl € TSAXKENbIMU U NOABELLEHHbIMU FPpy3aMu.
O6ecneybTe HanMumMe 3aLUUTHOrO CHaps>KeHNs 1 ybegunTech, 4TO MepCoHan ero nuc-
nonb3yert.

MN36eranTe rugpaBnmMyeckmx yaapos.

B ANMHHBIX HAaNOpHbIX TPy60NpoBOAax MOryT BO3HMKATb TMApPaBAMYeckme yaapbl.
3TW rmapaBnnyeckme yaapbl MOryT MPUBECTY K BbIXO[Y Hacoca U3 CTpos.

KOHCTPYKTUBHbIE KOMMOHEHTbI U (PyHAAMEHT LOMXKHbI ObITb 4OCTAaTOYHO YCTONYN-
Bbl 15 HAAEXXHOro U (hyYHKLMOHANIbHOTO KpenieHns ycTpolcTaa. OnepaTtop HeceT
OTBETCTBEHHOCTb 3a MOArOTOBKY 3AaHns/(yHaamenTa n obecnevyeHne ero cooT-
BETCTBUS TpebOBaHUSAM.

Y6eauTech, 4TO MMEIOLLAACA NPOeKTHasa AOKyMeHTaums (MnaHbl yCTaHOBKM, NPOeKT
pabouero NpOCTPaHCTBa, YCNOBWA NPUTOKA) NPpefoCcTaBneHa B NofNHOM o6beme
SIBNSIeTCS NMPaBUIIbHOMN.

OCTOPO>XXHO

OnacHocTb nonyveHusi TpaBM U MaTepuasibHoro yu.|ep6a U3-3a HeHaane-
Kaujero oﬁpameHuﬂ

+ Hukorpa He ycTaHaBnmMBanTe HacaaKy Hacoca Ha HeyKpernneHHbIX MOBEPXHO-
CTSX UMV NOBEPXHOCTSX, KOTOPbIE He CMOCOOHbI BblAEP>KMBATb Harpy3Ku.

+ Hacoc cnepyeT ycTtaHaBnvBaTb TOJIbKO MOC/E 3aBEPLUEHNS BCEX CBAPOUHbIX 1
nasfbHbIX paboT.

+ Mpu He06X0AMMOCTY MPOMOITE CUCTEMY TPY6OMPOBOLOB. [PS3b MOXKET Bbi-
3BaTb OTKa3 Hacoca.

- Hacochl (B CTaHﬂapTHOVI BepCI/IVI) LOMKHbI ObITh 3aLLULLEHbI OT HeGJ’IaFOI‘IpVIﬂTHbIX

norogHbIX yCJ'IOBI/Il7I N YCTAaHABIMBATbLCA B YACTbIX, XOPOLUO NMPOBETPUBAEMbIX N HE-
B3PbIBOOMACHbIX MOMELLEHUAX, B KOTOPbIX TEMNEPATypa HE ONYyCKAeTCAa HUXKe HyNA
n obecneveHa 3aWnTa OT Nblnn.

— YCTaHaBMMBaWTe HAcoC B IErKOAOCTYNMHOM MecTe. ITO YNPOCTUT BbIMOJTHEHWE NPO-
BEPOK, TEXHUYECKOro 06CNy>KnBaHUs (HanpyUmep, yCTaHOBKY HOBOTO TOPLLEBOTO
YNAOTHEHWSA) K 3aMeHy 060pyA0BaHus B ByayLlem.

—~ Hap MecTom MOHTaXa KpYrHbIX HACOCOB ClieAyeT YyCTaHOBUTb MOCTOBOM KPaH UK
YCTPOWCTBO ANS KPenneHns NogbeMHOro MexaHu3mMa.

Mpu caMoCTOSATENBHOM MOHTa)Ke Hacoca crefyeT UCNoMb30BaTb HEOBXOAUMbBIN KOXKYX
MYdTbl 1 OMOPHYO pamy U3roToBUTENS Hacoca. B flobom criyyae Bce KOMMOHEHTbI
LOKHbI COOTBETCTBOBATb HOpMaMm CE. Koxkyx My Tbl of>KeH 0TBe4aTh TpeboBaHUAM

cTaHpapTa EN 953.

Bbl6epVITe 3ieKTpoaBuraTesib 00CTaTOYHOM MOLLHOCTM.

MowHoCcTb Ba- | < 4 KBT
na

Tpebyemas po- 25 %
NonNHWTEeNbHas
MOLLHOCTb AN4
onpegeneHns
HOMWHANbHOTO
3HayeHus

MOLLHOCTY
3MeKTpoaBura-

Tensa P,

4 kBT <P,

<10 kBT
20 %

Ta6s. 7: MowWwHOCTb 3neKTpo,D,BV|raTenﬂ/Bana
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10kBTt <P,
< 40 kBT

15%

40 kBT < P,

10 %
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6.4.2 Bbi6op My TbI

6.5 YcTaHOBKa HacagKu Hacoca Ha
OCHOBaHue

6.5.1 OcHoBaHue

Fig. 10: YcTaHOBKa arperaTa Ha OCHOBaHue

68

MoHTax n ANeKTpononknyeHne

Mpumep

—~ Bopa B paboyen Touke: Q = 100 M>/u; H = 35 m.
- JddekTMBHOCTb: 78 %.

—~ vgpasnuyeckas MoLHOCTb: 12,5 kBT.

Tpebyemas MOLLHOCTb ABWUraTens Ans 3Toi paboyen TOUYKKN cocTaBnseT
12,5 BT x 1,15 = 14,3 kBT. MNpaBunbHbiM Bbibopom 6yneT anekTpoaBuratenb ¢ HOMU-
HanbHbIM 3Ha4YeHnem moLuHocTh P, 15 KkBT.

Komnanus Wilo pekomeHayeT Ucnonb3oBaTh anekTpoasuratess B3 (IM1001) ¢ 6aso-
BOW YCTAaHOBKOW, COOTBETCTBYOWMIN cTaHAapTy IEC34-1.

—~ YT06bl 06eCNEeUnTb COeAMHEHME MeXXaY 3NeKTpPoaBMraTenemM n HaCoCOM, OCHaLLeH—
HbIM OMOPOW NOALLNMHUKA, UCNONb3YITE YNPYryto MydTy.

—~ Pasmep MydTbl BbIGUpaiiTe B COOTBETCTBUM C pEKOMEHAALMSAMMN ee U3TOTOBUTENS.

—~ CnepyinTe MHCTPYKLMSM U3roToBUTENS My ThI.

— Tocne ycTaHOBKM Ha OCHOBaHWe 1 coeAnHeHns Tpy6 npoBepbTe LLeHTPOBKY MydTbl
1 Npu Heo6XOAMMOCTM OTKOPPEKTUPYITE ee. ITa NpoLenypa onucaHa B rnase
«LleHTpoBKa My TbI».

-~ Tocne pocTv>keHns pabouelt TemnepaTypbl HE06X0AUMO eLLe pa3 NPOBEPUTD LieH-
TPOBKY My Tbl.

—~ W3beraiiTe cny4anHoro KOHTakTa ¢ My Tol BO Bpems skcnnyaTaumun. Mydra
[OJ>KHa 6bITb 3aluLLeHa B cooTBeTcTBMM € EN 953.

BHUMAHUE

OnacHocTb nospeXkaeHus o6opynosaHusl U MaTepuanbHoro yujep6a
OTcyTCcTBME (hyHOAMEHTa UM HEMPaBUIbHAs YCTaHOBKA HacaKu Ha OCHOBaHWe
MO>XeT NPUBECTU K BbIXOAY HAacocCa U3 CTpos. rapaHTMﬂ He pacnpocTpaHaeTca Ha
Henonagku, BbiI3BaHHbIE Hel'lpaBl/IfIbHOIZ yCTaHOBKOIZ.

» Hacapgka Hacoca gonkHa YCTaHaBNMBATbCA TONIbKO KBaJ'IVIq)VILI,VIPOBaHHbIM nepco-
HasnioMm.

+ [ins BbINONHEHWs Bcex paboT c 0CHOBaHWeM HeobX04MMO NpuBeKaTb cneunanm-
cTano 6eToHy.

OcHoBaHve [,OMKHO ObITb B COCTOSIHUM HEOrPaHWYeHHOe Bpems NOoAAep>KMBaTh arpe-
raT, yCTaHOBJIEHHbI Ha onopHon pame. OCHOBaHWe [OMKHO ObITb FOPU3OHTANbHbIM,
4T06bI 06ECMEYNTH OTCYTCTBME MEXAHNYECKOTO HaMpPS>KeHUs Ha OMOPHOW pame Un
arperate. Komnanus Wilo pekomeHayeT ncnonb3oBatb 6e3ycafoyHbiii 6eTOH npemu-
YM-KJ/1acca COOTBETCTBYIOLLEN TONLMHbI. ITO NPefoTBPAaTUT Nepenayy Bubpaumi.

OcHoBaHMe OOJIKHO BblOEP>XMBATb BO3HUKAKOLLME CUbI, BI/I6paL|,VIVI nynapbl.

OpveHTUPOBOYHbIE 3HAYeHNS NS onpeAeneHns napameTpoB OCHOBaHUS:
—~ npwbn. B 1,5 — 2 pasa TaKenee arperata;
~> LUMPWHA U ONUHA AOMKHbI 6bITb NpMepHO Ha 200 MM 6onbLUe, Yem OMOpHas pama.

OI'IOpHaﬂ pPamMa He O0J/1>KHA PacTArmBaTbCa UM ONYyCKaTbCA HAa MOBEPXHOCTb OCHOBA-
Hus. OHa OOJIKHA nooaep>XmBaTtbCa TakKUM o6paaoM, 4TOb6bI MCXOOHas LEeHTPOBKa He
M3MeHnnachb.

MpocBepnuTe 0TBEPCTMS A8 aHKePHbIX 601TOB. PacnonoxmTe Tpy6Hble MydTbl Bep-
TUKasbHO B OCHOBAHMW B COOTBETCTBYIOLLMX TOUKaX. AnameTp TpyOHbIX MydT: npu-
MepHo 2,5 AnMameTpa BUHTOB. ITO NO3BOJSET NepeMeLLaTb BUHTbI 4151 OCTUXKEHUS UX
OKOHYATENbHOTO MOMIOXKEHMSI.

KomnaHus Wilo pekomeHayeT cHavyana 3anmMTb OCHOBaHWE MPUMEPHO Ha 25 MM HuXXe
3aniaHMpPOBaHHOWM BbICOTbI. [TOBEPXHOCTb 6€TOHHOTO OCHOBAHWS Nepef OTBEPXKAEHN -
eM A0/mKHa ObITb xopoLuo oTwnudoBaHa. Mocne oTeep>xxaeHns 6eToHa CHUMKUTe Tpy6-
Hble My Thbl.

Korpa onopHas pama 6yaeT BbinTa, BCTaBbTe CTallbHble CTEPXKHU BEPTUKAIbHO B
OCHOBaHWe Yepes paBHble NPOMeXXyTKN. HeobxoomMmMoe KONMYecTBO CTanbHbIX
CTep>KHeN 3aBUCUT OT pa3Mepa OrnopHON pambl. CTeP>KHU OOM>KHbI BXOAUTb B ONOP-
HYI0 paMy MakcMMyM Ha 2/3.
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6.5.2 MoaroToBka onopHoM pambl ANs

KpenneHus aHKkepamu
|

7

Fig. 11: KomneHcauMoHHble Wwanbbl Ha onop-
HOW MOBEPXHOCTU

7

Fig. 12: HnBennpoBOYHble BUHTbI HAa ONMOPHOW
NMoBepPXHOCTU

Fig. 13: BblpaBHMBaHWE N LLEHTPOBKA OMOPHOMN
pambl

Fig. 14: AHKepHbI 60NT

6.5.3 OTnuBKa ONOPHOI pambl

MoHTax n ANneKTpononknyeHne

—~ TwaTtesbHO OYNCTUTE OMOPHYIO MOBEPXHOCTb.

- TMoMecTuTe KOMMeHcaLMOoHHbIe Wainbbl (TonLwmHom okono 20 — 25 MM) B Kaxxaoe
O0TBEepCTUE NOMA BUHT Ha OMOPHOW MOBEPXHOCTU.
B KauecTBe anbTepHAaTUBbI MOXKHO TaK>Ke NCMOJSIb30BaTb HUBEMMPOBOYHbIE BUHTbI.

—~ [Mpu paccTosHUKM MexXay 0TBepCTUAMMU Ons KpenneHus = 800 MM, KOMMEHCaLMOH-
Hble LWanbbl JOMKHbI 6bITb OMNOMHUTENBHO pa3MeLLeHbl B CPeAHEN YacTW ONMOPHOW
pambl.

~ YCTaHOBMTE OMOPHYHO pamy U BbIPDOBHANTE ee B 060MX HaNpaBneHnsX ¢ MOMOLLbIO
AOMNOSTHATENbHbIX KOMMEHCALMOHHBbIX LLanb.

—~ [Mpu ycTaHOBKe Ha OCHOBaHMe BbIPOBHSNTE arperaT ¢ MOMOLLIbIO CMIMPTOBOrO YPOBHS
(Ha Bany/HanopHom natpy6ke).
OnopHas pama [onkHa 6bITb BbIPOBHEHA MO ropM3oHTany; gonyck: 0,5 MM Ha meTp.

—~ BcTaBbTe aHkepHble 60MTbl B MpeAyCMOTPEHHble MPOCBEPeHHbIe OTBEPCTUS.

YBEAOMIJIEHUE

AHKepHble 601Tbl AOMKHbI BONTU B KPene>KHble 0TBEPCTUSi ONOPHOM
pambl

OHM [OMXKHbI COOTBETCTBOBATb AEMCTBYOWMM CTaHAAPTAM U BbiTb OCTATOYHO
ONVUHHbIMWU, yTobbl 0becneymBaThb HaOe>XXHYH nocafaky B OCHOBaHUN.

~ 3anewTe aHKepHble 60nTbl 6eTOHOM. [ocne cxBaTblBaHWs 6€TOHA paBHOMEPHO 1
NNOTHO 3aTAHUTE aHKepPHble 60NThbI.

~ BbIpoBHATe arperaT Takum 06pa3om, 4Tobbl TpyObl MOXKHO 6bI10 MOACOEANHNUTDL K
Hacocy 6e3 MexaH14eCKoro Hanps>KeHus.

Mocne KpenseHns MO>XKHO OTNINTb OMOPHYIO pamy. TeXHONOrMs BbIIVBaHUSA NO3BONSET

MaKCMManbHO CHU3UTb BUOpaumu.

—~ [Mepen 3anvBKon 6€TOHAa CMOYMUTE OMOPHYHO MOBEPXHOCTb.

—~ [Ans 3anvBKuW NCNonb3ynTe NoAxXoaaLmMi 6e3ycago4Hblin pacTBop.

—~ 3anewTe pacTBOp Yepe3 OTBEPCTUS B ONOPHOM pame. M136eranite obpasosaHus ny-
cTOT.

—~ O6LenTe OCHOBaHWE ¥ OMOPHYHO pamy.

— MMocne oTBep>KAeHNS NPpoBepbTe MIOTHOCTb MOCAAKM aHKepHbIX 60NTOB.

—~ HakpoWiTe He3alyLeHHble MOBEPXHOCTU OCHOBAHUS, YTOObI 3aLLMTUTb UX OT BNaru.
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6.6

70

Cucrema Tpy6onposonos

MoHTax n ANeKTpononknyeHne

Tpy6Hble coefuHeHNs Hacoca CHab>XKeHbl Mble3aLWUTHbIMK Konnavkamu, npeoTspa-
LWALWUMK nonagaHne NoCTOPOHHWUX NPpeaMeTOB BHYTPb BO BPeMS TPaHCMOPTUPOBKU
N MOHTaXKa.

—~ JTW KOMMa4YKnM HeobXoAMMO CHATL Nepen NoacoeAnHeHnem Tpyo.

-

discharge
side

suction side

Fig. 15: TlogkntodeHne Hacoca 6€3 MEXaHUUYECKOTO HaMpsiXKeHWs, y4acTOK BbipaBHUBA-
HUWSi MOTOKA [0 U MocCne Hacoca

BHUMAHUE

HenpaBunbHas cuctema Tpy60onpoBoAOB/yCTaHOBKA MOXKET MPMBECTH K
MaTepuanbHoMy yuiep6y. CBapo4Hble BaNlMKK1, OKanuHa U Apyrue 3arpss-
HeHUsi MOryT NOBpefMUTb HacoC

+ Pa3mepbl Tpy6 [OMKHBI 6bITb 4OCTaTOYHBIMM C YHEeTOM [AaBNeHNS Ha BXOO,Ee Haco-
ca.

+ MNopcoeavHUTe Hacoc 1 Tpyb6onpoBoAbl, NCMOMb3ys COOTBETCTBYIOLLME YNOTHE -
HUS. YunTbiBanTe gaBneHve, TeMnepaTypy v nepekaunBaemyto XMaKocTb. MNpo-
BepbTe NMPaBUIIbHOCTb YCTAaHOBKM YNIOTHEHWIA.

+ OT Tpy6 Hacocy He JOMKHbI NepeaaBaTbCs HANPSXKEHNUs. 3akpenuTe ckobamu
Tpy6bl HEMNOCPEACTBEHHO Nepe HACOCOM U COeAMHUTE UX 6e3 MexaHU4ecKoro
HanpsiKeHus.

« CobntopanTe [ONYyCTUMblE 3HAYEHUS CUJT MU MOMEHTOB BPALLLEHUS HA COEANHN-
TenbHbIX OeTansx Hacoca.

« Pacwwupenve Tpybonposoaa B ciiyyae noBbILLeHUS TemMnepaTypbl cnedyeT
KOMMeHCUPOBATb NOAXOAALLMMU CPeACTBAMM.

+ M3beraiiTe 06pa3oBaHNs BO3AYLLUHbIX KAPMAHOB B Tpy60MNpoBoAax ¢ MOMOLLb
COOTBETCTBYHOLLMX YCTAHOBOK.

YBEOOMIIEHUE
YnpocTuTe nocnepyioulyio pa6oTy Ha arperaTe

+ YT106bI MCKNIOUNTL HEOOXOOMMOCTb CNIMBA XKMAKOCTU U3 BCErO arperara, yCcTaHo-
BMTe 0OpaTHbIN KnanaH 1 3anopHble yCTPOMCTBA A0 U Nocre Hacoca.

YBEOOMIJTEHUE
U3beranTe KaBUTALUMU NOTOKA

« lNepeq HAacCOCOM U Mocne Hero [oMKeH ObiTb MPeAyCcMOTPEH YHacTOK BbipaBHUBA-
HWS NOTOKa B BMAE NpsMolt TPy6bl. [lnvHa yqacTka BbIpaBHVMBaHWS NOTOKA [OSK-
Ha COCTaBNATb He MeHee 5-KpaTHOro 3Ha4eHUs HOMWUHANBHOTo AnameTpa draHua
Hacoca.

YBEAOMIJIEHUE

Mepen BcacbiBatoLein Tpy6oi peKoMeHayeTCs yCTaHOBUTb CeTHaTbIvi UNbTp C
huUnNbTPYyIOLLLEe MOBEPXHOCTbIO, HE MeHee YeM B 3 pa3a MpeBblLLAtOLLElN 3HAYeHNe
NonepeYHoro cedeHmns 3Tol Tpy6bl (MpubnusnTensHo 100 Metw/cm2). CeTyaTblit
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MoHTax n ANneKTpononknyeHne “

hunbTp [OMKeH pacnonaraTbCs AOCTaTOYHO Aaneko oT AHA, YTobbl 36exkaTb
Ype3MepHbIX MOTepb Ha BXOA,E, KOTOPblE MOTYT CHU3UTb MPOU3BOAUTENbHOCTb Ha-
coca. PekomeHayeTcsi NpoBEPSiTb OTCYTCTBUE YTEeYeK.

KcueHTpuyecknii (oTcacbiBaHue) OTceyHoM KnanaH
1 VNN KOHLEeHTPUYecKnm (HarHeTa- 2
HUWe) NepexofHoi NaTpy6okK
3 JnHna BcacbiBaHmA 4 KoneHo
5 MpreMHbIZ KnanaH ¢ ceTyaTbim 6 OTceuHom KnanaH
unbTpom
7 PerynvupoBoyHbIn knanax

- Bo Bpemsi MOHTaX<a TpybonpoBoAbl 1 HACOC He AOKHbI MOABEPraTbCs MexaHuye-
CKOMY HanpshKeHWHo.

—~ Tpybbl [OMKHbI 6bITb 3aKpenneHbl TaknM 06pa3om, 4Tobbl Hacoc He Hec Ha cebe nx

BEC.

OuncTuTe, NPOMOKTE M MPOAYWTE arperat nepef nogcoeguHeHnem Tpyo.

CHUMUTE KPbILLKM CO BCACbIBAOLLMX M HAMOPHbIX MaTPyOKOB.

— Mpun Heo6XOAMMOCTM YCTAHOBUTE rPsi3eBOl PUNbTP Nepen HacocoM B Tpybe Ha
CTOPOHe BCaCbIBaHWS.

— 3aTem nopacoenuHUTe TpyObl K COEOUHUTENBHBIM HYaCTAM Hacoca.

N

Fig. 16: ba3oBas cxemMa MOHTa>ka Hacoca JlononHuTenbHble NPUMeEpbl CXeM MOHTaXa, a TaK>Xe NpaBUIIbHOrO U HeNpaBuilbHO-
ro MOHTa>)ka cMm. B Mpuno>xeHuu.

6.7 LlenTpoBka arperaTa

BHUMAHUE

HenpaBunbHasi LeHTPOBKa MOXKET NPUBECTU K MaTepuanbHOMY yluep6y
TpaHCI'IOpTVIpOBKa M MOHTa>X Hacoca MOryT NMOBJTIUATb HA LLEHTPOBKY. 3ﬂeKTpOD,BVI—
raTenb [OMXeH BbITb LEHTPUPOBaH C HacocoMm (a He Hao6opoT).

+ MpoBepbTe LEHTPOBKY Mepef nepBbiM MyCcKOM.

BHUMAHUE

M3meHeHUs LeHTPOBKM BO BpeMs 3KCNJyaTauumu MOryT NpUBeCcTU K Ma-
TepuanbHoMmy yuiep6y

LleHTpoBKa Hacoca v anekTpoAsuraTens 06blYHO BbINOMHSAETCS NPU TeMnepaType
oKpy»>KatoLen cpedbl. Tennosoe paclumnpeHve npu paboyern TemnepaType MoOXXeT
M3MEHWTb LLeHTPOBKY, 0COOEHHO B Clly4ae 04eHb ropsumnx nepekavnBaeMblx XXua-
KoCTen.

Ecnv Hacoc AomKeH NepekaymBaTh O4eHb ropsivume XXUAKOCTH, MOXXeT noTpe6o-
BaTbCS PerynnpoBkKa:

+ pawTe Hacocy nopaboTaTb Npu hakTnyeckon paboyeit TemnepaType;

¢ BbIKKOYNTE HACOC U HEMEONEHHO NpoBepbTE LLEHTPOBKY.

YcnoBreM Hafe>KHOW, NnaBHOM v 3 eKTUBHOM IKCMNyaTauMmn HacadKu Hacoca siB-
nseTca npaBubHas LLeHTPOBKA Hacoca v NPUMBOAHOIO Bana.

HapyLueHune LLleHTPOBKM MOXKET CTaTb MPUUNHOW:

~ Ype3MepHOro LLyMa BO BpeMs pexxnuma paboTbl Hacoca;
—~ BMbpaumnn;

~ MpexXOeBpeMeHHOro N3Hoca;

~ 4pe3MepHOro n3Hoca myTbl.
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6.7.1 LleHTpoBKa My TbI

1. OceBoe cmelleHme (AKa)

2. Yrnoeoe cmeleHne (AKw)

3. PagmnanbHoe cMmeleHne (AKr)

72

MoOHTaX 1 3N1eKTponoaKItyYeHne

max
] ﬂ %’
Smin. mm

1) 2)

AKw

Fig. 17: UeHTpoBKa My Tbl 6€3 NnpocTaBku

Zmax.

ey

4—1 S2 min. 52 min, L*
1) 2)

Fig. 18: LleHTpoBKa My Tbl C IpOCTaBKOM

AKw

3)

—~ OTtperynupyiTe 3a3op AKa B npefenax [onycTMMOro AnanasoHa OTKNOHEHNS.
[lonycTumble OTKNIOHeHWS ANg pa3MepoB S 1 S2 npuBefeHbl B Tabnuvue «Jonyctm-
Mble 3a30pbl S 1 S2»

Yrnosoe cMeLeHne AKW MOXKHO U3MepPUTb Kak Pa3HOCTb MeXKAy 3a30paMi:
AS =S, =S, WMnnAS2 =52 —S2 .

J10m>KHO BbIMOMHATBLCA cnefyroulee ycnosume:

AS w/mnn AS2 < AS .. (perm. = gponycTumoe; AS . 3aBUCKT OT 4acTOTbI BpaLLeHus)

perm. perm.

Mpu Heobx0QMMOCTH [ONYCTUMOE YrioBoe cmeLleHne AKw MOXKHO paccumTaTh cre-
pytoLwmm obpasom:
AKW,,.. BRAD = AS,,. . /DA

AKW,,.. B GRD = (AS,,,, /DA) x (180/m)
(cAS,... B MM, DA B MM)

perm.

3HaveHne JONyCTMMOro paauanbHoOro cMelleHns AKr,, . npueefeHo B Tabnunue «Mak-
CMManbHO OoNyCcTUMOe CMeLLeH e Bana». PaguvanbHoOe CMeLLeHne 3aBUCUT OT YacTOoThbl
BpaLleHun4. Yucnosble 3HaYEeHUS B Ta6J‘IVIL|,e N NX NPOMEXYTOYHbIE 3HAYEHUA MOXKHO
paccumTaTh CnegyroLwmMmM obpasom.:

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

(c yacToTom BpaLleHns B 06/MuH, DA B MM, pagmnanbHoe cMmelleHne AKrpe,m B MM)

I R

Ot2pok4 5
80 80 Ot2po4 5
95 95 Ot2po4 5
110 110 OT2pok4 5
125 125 OT2po4 5
140 140 OT2pok 5
160 160 Ot2p06 6
180 180 OT2p06 6
200 200 OT2p06 6

S — ona my¢pm 6e3 npocmasku, S2 — 0518 Mmy¢m ¢ npocmakodl.

Tabn. 8: JonycTuMble 3a30pbl Sn S2

Pasmep MydTbl| AS,,,, M AKr, ., [MMm]; 3aBucHT OT YacTOTHI BpawweHus

1500 06/MuH | 1800 06/mMun | 3000 06/MuH | 3600 06/MuH

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
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MoOHTaX 1 3neKTponoaKItyeHune

Pasmep mydTbi| AS,,,, M AKr .., [MMm]; 3aBucHT OT YacTOTHI Bpawwenus

1500 06/MuH | 1800 06/mMun | 3000 06/MuH | 3600 06/MuH

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
,ﬂonyc;numoe cmewjerue Bana AS,,., U AKr ... B MM (Bo Bpems skcniyamayuu, okpya-
J1eHHo).

Tabn. 9: MakcMmarnbHo JonycTumoe cMeLleHure Bana AS ..., v AKr

perm. perm.

MpoBepka oceBoii yeHMpoBKuU

@ YBEOOMIJIEHUE

OceBoe OTK/IOHEeHWe ABYX NONYMY (T He [OJIKHO NMPeBbILLATb MaKCMMasbHble 3Ha-
YeHUs, yKasaHHble B Tabnuue «JonycTumble 3a30pbl S 1 S2». 3To TpeboBaHme Ka-

caeTcs Bcex paboumx COCTOAHMN, BKNOYas pabouyto TemnepaTypy v AaBfieHne Ha

BXxoge.

C nomMoLLbto pa3aBUXKHOTO Kannmbpa NpoBepbTe Mo OKPYXXHOCTU PacCTOsIHUE MeXXaY
ABYMS nonymydramu.

Fig. 19: TlpoBepka 0CeBOW LleHTPOBKM C MOMO-
L0 pa3dBUXKHOro kanmbpa

Fig. 20: NpoBepka 0CeBOW LleHTPOBKM C MOMO-
LLibt0 pa3fdBuXKHOro kannbpa — nposepka no

OKPY>KHOCTY
/A - TMocne NpaBUAbHOTO COBMELLEHUS COeAMHUTE MOAYMYdTbl.
’%’ — KpyTsiLume MOMEHTbI 3aTSXKKM My Tbl yKa3aHbl B Tabnuue «KpyTaLime MOMeHTbI
! 3aTAXKKMN PEryIMPOBOYHbBIX BUHTOB U NONYMYyhT».
| = YCTaHOBMTE 3aLLUMTHbIN KOXKYX MydTbI.
MapameTp myd 7ol d, [Mm] | KpyTawmii momenT 3a- KpyTwmii MOMeHT 3a-
B - TSXKKU PErynIMpoBOYHOrO | TSXKKM PerysiMpoBoYHOro
BuHTa A, [H-Mm] BuHTa B, [H-m]
80, 88, 95, 103
110,118 4 14
125,135 8 17,5
Fig. 21: PerynnpoBOo4HbIN BUHT A A9 0CEBOro 140,152 8 29
orpaxkgeHus 160,172 15 35
180, 194 25 4y
200, 218 25 67,5
225, 245 25 86
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“ MoOHTaX 1 3N1eKTponoaKItyYeHne

MapameTtp Myl d, [Mm] | KpyTawmit momeHT 3a- KpyTsAwwmi MOMeHT 3a-
TSXKKU PErysimpoBO4HOrO | TSXKKMW perysinpoBOYHOIo
BuHTa A, [H-M] BuHTa B, [H-M]
250, 272 70 145
280, 305 70 185
315, 340 70 200
350, 380 130 260
— 400, 430 130 340
Fig. 22: Kpene>kHble BUHTbI B nonymydT 440, 472 230 410

Ta6n. 10: KpyTsLime MOMEHTbI 3aTSXKKU PEryiMpoBOYHbIX BUHTOB U NONYMy T

MpoBepka paduansHolii yeHMpoBKU

~ Hape>xHo 3akpenute undepbnaTHbIi MHAMKATOP HAa OQHON U3 MydT UK Ha Bany.
MopLeHb undepbnaTHOro MHOMKaTopa AOMKEH NpuneraTs K BEpLUMHE OpYro no-
nymygThbl.
—~ YcTaHoBuTe undepbnaTHbIi MHOAMKATOP HA HOMb.
- . *\, —~ TpoBopaumnBaiTe MydTy v 3anucbiBariTe pe3ynbTaT U3IMepPeHnNs Yepes Kaxkable

YeTBepTb obopoTa.
—~ B KayecTBe anbTepPHATUBbI PaAnasibHyO LLEHTPOBKY My Tbl MOXKHO Tak>Ke NpoBe-
Fig. 23: MNpoBepka pagnanbHON LLEHTPOBKM C PUTb C NOMOLLbIO NIUHEKN.
MOMOLLbIO KOMMNapaTopa

Fig. 24: NpoBepka pagnanbHOM LLEHTPOBKM C
MOMOLLLbIO NTMHENKM

PagnanbHoe oTKNoOHeHWe ABYX NONYMydT He AOMKHO NPeBbILIATb MAaKCMManbHble
3Ha4yeHUs, yKasaHHble B Tabnmue «MakcrManbHo [onycTYMOe CMeLLleHWe Bana
AS o M AKT e ». ITO TpEOGOBAHME KacaeTcs Bcex paboumnx COCTOAHUI, BKNHOYAs pa-

60uyto TemnepaTypy v [aBfieHWe Ha BXOAe.

@ YBEAOMIJIEHUE

6.7.2 LleHTpoBKa HacagKu Hacoca.
JTtobble OTKNOHEHWS B pe3yfibTaTax U3MepeHWs YKa3blBaloT Ha HapyLUeHWe LieHTPOBKW.

B 3TOM cnyuae arperaT He06X0AMMO MOBTOPHO LIEHTPUPOBATb C 3/1eKTpPoABUraTenem.

— OcnabbTe BUHTbI C LLECTUrPAHHOM FONIOBKOM M KOHTPramku Ha aneKTpoasuratene.

—~ MomecTuTe Npoknagkv Nof onopbl 3NeKTpoaBuratens, 4Tobbl KOMNEeHCMpPOBaTb
pasHuLYy B BbICOTE.

— O6paTuTe BHMMaHWE Ha 0CEBYIO LLIEHTPOBKY My (Tbl.

— CHOBAa 3aTAHMTE BMHTbI C LUECTUTPAHHON FONOBKOW.

- B3akntoyeHne nposepbTe paboTy MydTbl 1 Bana. MydTa 1 Ban [OS>KHbI NIErko npo-
BOPA4MBaTbCS BPYUHY!HO.
- TMocne NpaBUbHOM LIEHTPOBKU YCTAHOBUTE KOXYX My(ThI.

prTﬂLLI,VIe MOMEHTbI 3aTAXKKN OJ14 HaCcoCa U 3neKTpoasuraTens Ha OI'IOpHOlh pame yka-
3aHbl B Tabnumue «prTﬂLLI.VIe MOMEHTbI 3aTAXKKN OJ14 HaCoCa M 3N1eKTpoaBuUraTensa».

(Ber M6 (M8 Ml M2 [Mis M2 M2 |
KpyTswmii mo- 10 25 35 60 100 170 350

MEHT 3aTA>XKKWU,
[H-m]

Tabs. 11: KpyTAawmMin MOMEHT 3aTSXKKM ON1S1 HACOCa U aNeKTpoaBuraTens
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MoHTax n ANneKTpononknyeHne “

ONMACHO

OnacHocTb nony4eHus cmepTeanoﬁ TPaBMbl U3-3a IJIEKTPUYECKOro 10—
Ka

HEI'IpaBMJ'IbHOE nosefeHne npu BbIMOJIHEHUN 3JTEKTPOMOHTAXXHbIX pa60T MOXKET
NPUBECTN K CMEPTU OT NOPa>KeHUq 3N1eKTpU4eCKUMM TOKOM.

» lMNopkntoveHre OOMKEH BbIMOMHATb TObKO ANNEKTPOMOHTAXXHUK, O,D,O6p8HHbIl7I
MeCTHbIM MOCTABLLMKOM 3/1IEKTPO3HEPTUNN.

» Cobntoganite MeCTHble MPUMEHMMble NpaBuna.

+ lNepepn Havanom paboTbl ¢ M3genvemM ybeauTech, YTO HACOC M NPMBOL, 3MeK-
TPUYECKM N30NTMPOBAHbI.

» Y6eouTechb, YTO HAUKTO He MOXKET CHOBA BKIKOUYNTb MCTOYHMK NUTAHUA 00 3a-
BepLleHnd paGOTbI.

+ YbenuTech, 4TO BCE UCTOYHMKM IHEPTUN MOXKHO M30/IMPOBATL M 3a6110KMPO-
BaTb. EC/iM Hacoc 6b11 OTKITHOUEH C MOMOLLbIO 3aLLMTHOIO YCTPOWCTBA, ero
Heobx041MO 3aLMTUTL OT MOBTOPHOTO BK/OYEHUS, Noka owwnbka He byaeT
yCTpaHeHa.

O 3J'IEKTpI/IL|ECKVIe MaLLUMHbI BCEraa QOMKHbI ObITb 3a3eMMeHbl. 3a3eMieHne
O0JI>KHO COOTBETCTBOBATbL MAapamMeTpamM 3aNNEKTpOABUraTeNa U yO0BIETBOPATb
TpeﬁOBaHMﬂM NMPUMEHUMbIX CTaHOAPTOB U NpaBuJl. Knemmbl 3a3emnenns n
3N1IEMEHTbI KpenneHns Oo/MKHbl UMeTb COOTBETCTBYHOLLIME pa3sMepbl.

+ Kabenu ANEKTPONMUTaHNA HUKOraa He O0JI>KHbl KacaTbCA pr60nposona, Haco-
Ca unun Kopnyca afiekTpoasuraTens.

+ EC/IM BO3MO>KHO COMPUKOCHOBEHWE MIOOEN C HACOCOM UM NepeKaymBaemoit
XKNOKOCTbHO, 3a3EMMEHHOE COEAMHEHNE TAKXKE JOIKHO ObITb OCHALLLEHO NTN-
HENHbIM aBTOMAaTOM 3aLUNTbl A7 3aLLUMTbI OT TOKOB 3aMblKaHUS Ha 3eMITH0.

+ CobntoganTe MHCTPYKLUMM U3TOTOBUTENS MO MOHTAXY M 3KCMyaTaumm aeKk-
TPOOBUraTens v NpYHaONeXxXHOCTeN.

+ Tpw BbINONHEHUM PaboT NO MOHTaXKy M MOAKMIOHYEHNIO CM. CXEMY NMOJK0Ye-
HWSA B KNEMMHOW KOpobke.

BHUMAHMUE

OnacHocTb MaTepuanbHoOro yu.|ep63 U3-3a HeHaane>kallero 3JsieKTpo-
noakn4yeHna

HeCOOTBETCTBy}OLLI,aﬂ KOHCTPYKUUA CETU MOXKET NMPUBECTU K cbosm B YCTaHOBKe U
BO3ropaHuto kabens ns-3a neperpyskun ceTu. [Mogaya HEMPaBUIIbHOTO HanNpsa>xeHnaA
MOXKET NMPUBECTU K MOBpe>XOeHNH Hacoca.

+ Y6enouTech, YTO BUA TOKA U HANPSKEHWE NOOKITHOUEHNI K CETU COOTBETCTBYHOT
LaHHbIM Ha pUpMEHHOM Tabnuyke 3nekTpoasuraTens.

YBEAOMIJIEHUE

TpexdasHble 31eKTPoABMraTeN HEKOTOPbIX M3roTOBUTENEeR MOTYT ObITb OCHaLLe-
Hbl TEPMUCTOPOM.

« CM. MHdopMaLumio 0 NPOBOAKE B KNIEMMHOW Kopobke.

* Cm. OOKYMEHTaunko N3rotosmnTenA.

— BbINOMHUTE 3N1EKTPONOAKIOYEHNE C MOMOLLIO CTaLMOHAPHOro kabens anekTpo-
NUTaHUS.

—~ YT06bI 06ECMEeUnTb 3aLUMTY OT Kanenb 1 3aWnTy OT HaTSHXKeHUS Ha KabenbHbIX nog-
KITHOYeHMSX, [OMYCKAeTCs MCNOb30BaTb TOMbKO Kabenn ¢ NoaxoaaLwmum Hapy>xK-
HbIM OMaMeTPOM, NPy 3TOM KabenbHble BBOAb! A0KHbI ObITb HAAEXKHO 3aKpenne-
Hbl BUHTaMMU.

Kabenun Heobxoamnmo corHyTb, 4Tobbl Y pe3bb0BbIX coegnHeHn obpa3zoBanunce
BbINYCKHble NeTNN, YTO NO3BONUT M36eXKaTb CKONMeHUs Kanenb BOObl.
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6.8.1 MnaBKuit npegoxpaHuTenb co
CTOPOHbBI CETU

6.9 3alMTHbIEe YCTPOMCTBA
7 Beop B akcnnyaTauuio
76

Bsop B akcnnyaTaumio

- Heucnonb3yemble kabenbHble BBOAbI CliedyeT 3aKpbITb NPeAYyCMOTPEHHbIMU A5
3TOrO YNIOTHUTENbHBIMU MAACTUHAMM U MAOTHO 3aBUHTUTD.

- YCTaHOBMTe Ha MECTO BCE HeYCTAHOBJIEHHbIE NPEfOXPaHMTeSIbHbIE YCTPOMCTBA,
Hanpumep KpbILWKK KIEMMHOW KOPOBKM.

- Mpu BBOAE B 3KCNJyaTaLMIo NPoBepbTe HanpaBieHUe BpalleHUs 3NeKTpoaBura-
Tens.

JluHeliHbIli aBmomam 3awjumai

Pasmep N KOMMYTAUMOHHbIE XapaKTepUCTUKnN JINHEWHbIX aBTOMATOB 3aLNTbl O,OS>KHbI
COOTBETCTBOBAaTb HOMWHANIbHOMY TOKY NOOK/HOYEHHOTO n3nennsa. Cobnogante mecT-
Hble npaBuna.

Ycmpolicmso 3awumHo20 omkJsloyeHus npu nepenade HanpsixceHus (RCD)

~ YCTaHOBUTE yCTPOMCTBO 3aLUMTHOMO OTKIKOUEHNS MPY Nepenaae Hanps>keHus
(RCD) B coOTBETCTBUM C NpaBUNaMM MECTHOrO NPeanpUATUS SHeProcHabXKeHus.

~ ECnv BO3MOXKEH KOHTaKT NepcoHana ¢ yCTpOMCTBOM M TOKOMPOBOOALUMMM Nepeka—-
UMBAEMbIMM XKMOKOCTSMM, YCTaHOBUTE YCTPONCTBO 3aLLMTHOTO OTKITOUEHNS Npy
nepenage Hanps>keHus (RCD).

OCTOPO>XHO

OnacHOCTb NOJTy4€eHUs 0>KOrOB OT FOPSYUX NOBEPXHOCTEN

Bo Bpems 3KCnnyaTaumm CnMpanbHbli KOPMYC M HAXKMMHAs KpbILLKA HarpeBatoTcs
[0 TeMMepaTypbl NepekavnBaeMom >XMAKOCTA. ITO MOXKET MPUBECTU K OXKOraM.

» B3aBucumocTn ot obnactu NpUMEHEeHNA Msonmpyme cnmpaanbM Kopnyc.
» YcTaHoBuTE COOTBETCTBYHOLLME Orpa>kaeHus.

+ Mocne BbIKNIOYEHUs AaNTE HACOCY OCThbITb [0 TEMNEPATYpbl OKPY>KaloLein
cpenpbl.

« Cobntogarite MeCTHble NpaBuna.

BHUMAHME

OnacHocTb MaTepuasnibHoOro yu.tepﬁa n3-3a HenpaBManoﬁ nsonauum
He cnepyeT M30nvMpoBaTh HAXKMMHYHO KPbILLKY M OMOPY NMOALUMMHMKA.

OCTOPO>XHO

OnacHOCTb Nony4eHnsi TpaBM U3-3a OTCYTCTBUS 3aLLMTHOTO o6opynoBa-
HUS

OTCyTCTBME 3ALLMTHOTO 060PYAOBaHNS MOXKET NPUBECTY K (Cepbe3HbIM) TpaBMam.

+ He cHMUMaiiTe 06LIMBKM ABUXKYLLMXCA YacTei (Hanpumep, MydTbl) Bo BpeMs!
3KCnyaTaunm MallnHbl.

O an BbINOJIHEHUW NHOObIX paﬁoT cnenyet Bcerga HOCUTb CpeacTea MHOUBMAOY -
aNIbHOM 3aLUNTbI, 3aLUTHbIEe nep4yaTkn U 3allNTHbIE O4YKN.

+ He cHMMaNTe 1 He OTKIIOYaWTe 3aLMUTHbIE YCTPOMCTBA HAa HACOCE U 3NTIEKTPO-
opurarerne.

O I'Iepe,u BBOLOM B 3KcCnJiyatTauuto yﬂOﬂHOMO‘—IeHHbIVI TEeXHUK O0JI>KeH NPpOoBEepPUTb
paﬁOTOCI‘IOCOﬁHOCTb 3aWNUTHbIX YCTPOIZCTB Ha HacocCe u anekTpoasurarerne.

BHUMAHME

OnacHoOCTb MaTepuanbHoro yujep6a us-3a HenpaBUNbHON 3KCNNyaTauuu
JkcnnyaTtauus 3a npegenamm paboyelt TOUKN MOXKET CHU3UTb 3PPEKTUBHOCTb Ha-
coca unu cTaTb NPUYNHON ero NoBpexxaeHus. He pekomeHayeTcsa aKcnayaTaums ¢
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Beop B akcnnyartauuio “

3anopHOM apMaTypoW, 3aKpbITON B TeveHue H6onee 5 MUHYT: Kak MpaBumo, 370
OMaCHO MPY NCNOMb30BAHUM FOPAUYNX MEPEKAYNBAEMbBIX XXNAKOCTEN.

. 33I'I|36IJJ.EIETCFI IKCMNyaTUpoBaTb HACOC 3a npefesyiaMn yKasaHHOro paﬁowero
OunanasoHa.

» He akcnnyaTupywmTe Hacoc Npu 3aKpbITON 3aNOpHON apmaType.

« Ybeoutech, uTo 3Ha4yeHne NPSH-A Bcerga Bblille, YeM 3Ha4veHe NPSH-R.

BHUMAHMUE

OnacHocTb MaTepuanbHoro yujep6a ns-3a ob6pasoBaHns koHaeHcaTa
I'IpM MCNOJIb30BaHUM HAaCOCa B CUCTEMAX KOHOUUMOHNUPOBAHUA UNKU OXNa>KOeHns

MOXKeT 06pa3OBbIBaTbC9I KOHOeHcaT, CNocobHbIN NPUBECTU K NOBPEXOEHUIO 3NEK-
TpogoBuratens.

+ PerynisipHo oTKpbIBanTe OTBEPCTWS AJiS OTBOAA KOHAEHCATa B KOPNyce 3M1eKTpo-
LBUraTens 1 CnMBanTe KOHOeHcarT.

7.1 KBanudukaumsa nepcoHana ~ 3NEeKTPOMOHTa>KHble PaboTbl: 3NEKTPOMOHTa>KHble PabOTbl JOMKEH BbIMONHATH
KBaNUMULMPOBAHHbBI 3M1EKTPUK;
= JKcnnyaTaums/ynpasnexue: paboumnii nepcoHan [OSKeH BbITb MPOUHCTPYKTUPOBAH
B OTHOLLEHUM PYHKLMOHNPOBAHNS BCEWN YCTAHOBKMY.

7.2 3anonHeHue u ynaneHue Bosfayxa

YBEOAOMITEHUE

@ CraHgapTHas Bepcus Hacoca Atmos TERA-SCH nmeeT BEHTUNSLUMOHHBIN KNanaH B
BEPXHEeN 4acTu Kopnyca, pSAOM € BO3AYLLIHbIM KpaHOM. BcacbiBatowmm Tpybonpo-
BO[ M HACOC BEHTUMPYIOTCS Yepe3 COOTBETCTBYIOLLee OTBEPCTME AN YOANeHNs
BO34yXa Ha NPMXKMMHOM hnaHue Hacoca. MiMeeTcst BONONHUTENbHbINA BEHTUAALN-
OHHbIV KanaH.

OCTOPO>XHO

OnacHOCTb NOMy4YeHUsi TPaBM U MaTepuanbHoro yuiep6a ns-3a o4eHb ro-
pSAYei UNN OYeHb XONIOAHOW NepeKauYMBaeMon XKMAKOCTHU NOA, AaBNeHU-
em

B 3aBMCMMOCTM OT TemMnepaTypbl NepeKkaynBaeMon XXMAKOCTN NPU MOJTHOM OTKPbI-
BaHWW BMHTA yOaneHns BO3Ayxa O4eHb ropsyas Ui XonofHas nepekadnbaemas
>KNOKOCTb B XKMAKOM UM Mapoobpa3HOM COCTOSIHUM MOXKET BbIATW UMW BbIpBaTbCS
nop BbICOKUM [aBfIEHNEM Hapy>Ky. B 3aBUCMOCTU OT [aBreHuns B yCTaHOBKE nepe-
KaumBaemas XMOKOCTb MOXKET MOAaBaTbCS C BbICOKMM HaropoM.

« Ybeoutech, YTO BUHT yOaneHuns Bo3ayxa HaxoouTcda B COOTBETCTBYHOLLEM U
HaOe>XHOM MOoSI0>XKEHUN.

+ BUHT ymaneHus Bo3gyxa Bcerna criefyeT OTKPbIBaTh C UCKITHOUYUTENbHOM OCTO-
PO>KHOCTbHO.

Mpouyedypa ydaneHus Bo30yxa u3 yCmaHoOBOK, B KOMOPbIX ypoBeHb NepekavyuBae-

Mol Hudkocmu Haxodumcs Bbiwe BcdcbiBaowezo nampy6ka Hacoca

—~ OTKpOWNTe OTCEYHOWN KNarnaH ¢ HaNnOPHOWM CTOPOHbI Hacoca.

~ MepneHHO OTKPONTEe OTCEYHOW KN1amnaH Ha CTOPOHE BCACbIBaHUS Hacoca.

—~ JAns Bbinycka BO34yxa OTKPOMTe BO3AYLUHbIV KPaH B BEPXHEW 4acTu Hacoca.

— 3aKponTe BO3OYLUHbIN KPaH, Kak TOMbKO M3 BEPXHEN YacTy KOpnyca BblIngeT nepe-
KaunBaemMasi XKMaKoCTb.

Mpouyedypa 3anonHeHu;l/y0¢1neHun B030yXxd U3 ycmaHoBok ¢ 06pamHbIM knana-

HOM, B KOMOPbIX YpOBeHb nepeKkayuBaemoli Hudkocmu Haxo0umcs Huxce BCacbl-

Barowezo nampy6ka Hacoca

~> 3aKponTe OTCeYHOM KranaH C HanopHOM CTOPOHbI HAcoCa;

-~ OTKpOMTE OTCEYHOW KIanaH Ha CTOPOHe BCACbIBAaHMS HACOCa;

-~ 3anuBarnTe NepeKavnMBaemMyto XXMOKOCTb Yepe3 BOPOHKY [0 TexX Nop, Noka BCacbiBa-
toLLas IMHMA M Hacoc He ByayT NOMHOCTBIO 3aMOMHEHbI.
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7.3

7.4

78

MpoBepka HanpaBneHus Bpalle-
HUA

BknioyeHune Hacoca

Bsop B akcnnyaTaumio

—~ Ypanute BO34yX U3 Hacoca, OTKPbIB BbIMYCKHOM KpaH B BEPXHeW YacTu Hacoca.
—> 3aKponTe BO3AYLUHbIN KPaH, Kak TOJIbKO U3 BEPXHEN YacTu KOpryca BbInaeT nepe-

KavnBaemMasa >XNOKoCTb.

BHUMAHME

OnacHocTb MaTepuanbHoro yulep6a
OnacHocTb noBpexxneHnsa ,u,eTane|7| Hacoca, ona CMa3kKnM KOTOPbIX NCNOJIb3yeTCcA
nepekavynBaemMasa >XMgKocCTb.
. I'Iepen I'IpOBepKOVI HanpassieHnsa BpalleHna u BBOAOM B 3KCNJlyaTaunto Hacoc
HeOﬁXO,CI,I/IMO 3anoJIHUTb nePEKaHMBaEMOﬁ XKNOKOCTbKO NYyOaJNIuTb U3 HETO BO3-
ayx.

+ He akcnnyaTupywTe Hacoc Npu 3akpbITbIX OTCEYHbIX KNlanaHax.

JneKTpoABUraTellb MOXHO pa3MecTUTb CMpaBa UMK cfieBa oT Hacoca. Mposepka
HanpaBneHusl BpalleHusl 3NeKTpoaBUraTens — o6s3aTenbHbIi 3Tan Npy BBoge Ha-
COCHOrO arperaTa B 3KcnnyaTaumio. CTpenika B BepXHel 4acTu Kopryca Hacoca yKasbl-
BaeT NpaBUIIbHOE HaMpaBlieHVe BPaLLEHUsI.

- CHUMUTE KOXYX My Tbl.

- YT06bl NPOBEPUTL HanpaBfeHne BPALLEHNS, OTCOEAMHUTE HACOC OT My Tbl.

- BkJIOUMTe 3NeKTpoABUraTenb Ha KOPOTKOe BpeMs. HanpasneHue BpalleHns dnek-

TpoaBuraTenda 0o/i>KHO COOTBETCTBOBATb HAaMpaBIEHNIO CTPEJIKN HA Hacoce.

—~ Ecnu HanpasneHue BpaLLeHNs HENpaBWUbHOE, U3MEHUTE 3NeKTPONOAKIoYeH e

oBurartens.

— MopcoeouHUTe HAacoC K aNeKTpoaBuraTento, ybeAnBLINCE B NPAaBUIIbHOM Hanpas-

NeHnn BpaLleHns.

— lpoBepbTe LeHTPOBKY MydTbl ¥ MPM HEO6XOOMMOCTN OTPErynupyiTe ee.
> YCTaHOBWTE Ha MECTO KOXKYX My(ThbI.

BHUMAHUE
OnacHocTb MaTepuanbHoro yuiep6a
« He akcnnyaTupyiTe Hacoc Npu 3aKpbITON 3aNOpHOM apmaType.

. 3KcnnyaTMpy|7|Te HACoOC TOJIbKO B o0MNYyCTUMOM pa60“IEM OounanasoHe.

N 2R\ Z

Mocne HafeXkaLLero 3aBepLueHns BCex MOAroTOBUTENbHbIX PabOT U MPUHATUS BCeX
HeobXx0AVMbIX Mep NPefoCTOPOXKHOCTH Hacoc OyAeT roToB K 3anycky.

Mepeq 3anyckom Hacoca ybeauTech B TOM, YTO:
= JIMHWK 3aMNONHEHUS Y BEHTUMALMM 3aKPbITbI;
- NOQLUMMHUKM 3aMoSHeHbl HEOBXO4UMbIM KOIMYECTBOM CMa3KM COOTBETCTBYHOLLErO

Tvna (ecnu 3To NpeaycMOTpeHo);
3NeKTpOABMUraTeNb BPaLLAeTCs B MPaBUILHOM HampaBneHunm;

S
- KO>XXYX Mqu)TbI YCTaHOBJIEH MPABUNTbHO N NJIOTHO 3aKpenJieH BUHTaMu;
>

Ha CTOpPOHe BCaCbIBaHUS 1 HA HAMOPHOW CTOPOHe HAacoCa yCTaHOBMEeHbl MaHOMETPbI
C COOTBETCTBYIOLLMM AMANa30HOM M3MepeHus. He gonyckaeTcs yCTaHOBKA MaHO-
MeTpa Ha koneHe Tpy6onposoga. KnHeTnyeckas sHeprus nepekavmBaemMom >XnpKo-
CTV MO>XKET MOBNSATb HAa U3MepPSeMble 3HAaYEHUS B 3TUX TOUKaX;

BCe (hnaHLeBble 3arnyLwKn CHATBI;

3arnopHasi apmaTypa Ha CTOPOHe BCaCblBaHUS HAacoCa MOJTHOCTbIO OTKPbITA;
3anopHas apmMaTypa B HanopHOM TpybonpoBofe HAacoca MOSIHOCTbIO 3aKpbITa UK
TIULLb Crerka oTKpbITa.
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7.5

8.1

MHCTpYKUMS NO MOHTaXy v akcnnyaTauum Wilo-Atmos TERA-SCH

BbiBOL, 13 3KCnNyaTaumm “

OCTOPOXXHO

OnacHocTb nony4yeHusi TpaBMbl U3-3a BbICOKOro filaBjieHUA B YCTaHOBKe
MoLHOCTb 1 COCTOSHNE YCTaHOBJ1EHHbIX LleHTpO6e)KHbIX HacocoB HeobxoaMMo Mo-
CTOAHHO KOHTPO/INPOBATb.

» He nopgkntoyante MaHOMETPbI K HACOCYy nop OaBneHnem.

+ YCTaHOBWTE MAHOMETPbI HA CTOPOHE BCACbIBAHUS U HA HAMOPHOM CTOPOHE.

YBEOOMIJIEHUE
@ [nsi TO4HOrO OnpenenexHys NPOM3BOAMTENbHOCTM HACOCa PEKOMEHAYETCsl YCTaHO-
BWTb Pacxomomep.

BHUMAHUE

OnacHocTb MaTepuanbHoro yuiep6a u3-3a neperpysku aneKTpoasuraTe-
ns

» J1ns 3anycka Hacoca NCNob3ynTe NNaBHbIA NyCK, CXeMy 3Be3[a-TPeyrofibHUK
WNN perynnpoBaHune YacToTbl BPaLLeHus.

- Bkno4unTe Hacoc.

—~ locne LOCTUXKEHUS HY)KHOW YacTOTbl BpaLLeHNs Me41eHHO OTKPOMTE 3aMopHYHO
apMaTypy B HanmopHoM TpybonpoBoAe v OTPerynmMpymnTe Hacoc [o paboyer TOUKN.

- [loka Hacoc 3anycKaeTcs, MONHOCTLIO YOAaNMUTe BO3AYX Yepe3 BUHT y4aNeHns Bo3—
ayxa.

BHUMAHMUE

OnacHocTb MaTepuanbHoro yuiep6a
Ecnn npwv 3anycke HabntogatoTcs HeobblYHbIE LUyMbl, Bm6paumm, nokKasaTenn Tem-
nepatypbl NN yTeYKU:

¢ HeMenJieHHO BbIKJTIOYNTE HACOC U YCTPAHNTE NPUYNHY.

YacToTa BKNIOUEHUM

BHUMAHUE

OnacHocTb MaTepuanbHoro yuiep6a
Hacoc unu nekTpogsuraTenn MoryTt ObITb noBpe>XXaeHbl N3-3a HeNnpasuJIbHOToO
BKJTHOYEHUA.

. nOBTOpHO BKJIHOYaNTe HAacoC TOMbKO NOC/e NOSTHOW OCTAaHOBKM aneKkTpoasuraTe-
na.

CornacHo [EC 60034-1 ponyckaeTcsi He 6onee 6 BKOYEHWUI B Yac. PekoMmeHayeTcs
BbINOJIHATb MOBTOPHbIE BKITIOYEHNS Yepe3 paBHble MPOMEXKYTKN BPEMEHM.

BbiBOoA M3 3KCnnyaTauumn
BbikntiovyeHue Hacoca u BpeMeH-
HbIA BbiBOA U3 3KCI1]1yaTaLI.VIVI

BHUMAHUE

OnacHocTb MaTepuanbHoro yuep6a u3-3a neperpesa
Fopsiune nepekaynBaemble >KMOKOCTU MOTYT MOBPEAMTb YNNOTHEHMS HAcoCa, Koraa
Hacoc He paboTaerT.
Mocne OTK/IIOYEHUS UCTOYHUKA Tenna:
+ [aiTe Hacocy nopaboTaTb, NOKa TemrnepaTypa nepekadMBaeMom XXUOKOCTH He
ynageT [0 NPMeMIeMOoro ypoBHs.
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n TexHn4eckoe 06cnyxmnBaHne / pemoHT

BHUMAHME

OnacHocTb MaTepuanbHoro yuiep6a u3-3a 3amep3aHus
Ecnn CywiecTByeT OnaCcHOCTb 3aMep3aHuna:

* MOJSTHOCTbIO CNENTE XKMOKOCTb U3 HAcoca, 4T0ObI M36€XKaTb noBpeXXaeHus.

- 3akpouTe 3arnopHyto apMaTypy B HanopHom Tpybonposoge. Ecnun o6paTHbIN KnanaH

yCTaHOBMEH B HaNmOpPHOM Tpybonposofe, 1 CyLLecTByeT NPpOTUBOOABNEHME, 3aN0op-

HYI0 apMaTypy MOXXHO OCTaBUTb OTKPbITOW.

He 3akpbiBaiiTe 3aMopHYyt0 apMaTypy Ha JIMHUM BCACbIBAHWSI.

BbIkNtounTe 3M1eKTpoABUraTens.

Ecnun HeT onacHOCTM 3amep3aHus, ybeautecn, YTO YpOBeHb NepekaunsaeMon >Knua-

KOCTW 4OCTaToYeH.

— Kaxkgbln MecaL, BKOYanTe Hacoc Ha 5 MUHYT. 3To NpegoTBpaTMT 06pa3oBaHmne OT-
NO>KEHWI B OTCEKe Hacoca.

N ZR\Z

8.2 BbiBOA U3 3KCNNyaTauum U XxpaHe-
Hue

OCTOPOXXHO
OnacHOCTb Nosly4eHusi TPaBM M MaTepuanbHoro yulep6a

+ YTunu3unpynte cogep>KMMoe Hacoca U NPOMbIBOYHYHO XKMAKOCTb, cobntopas
MeCTHble npaBumna.

0 anI BbIMOSTHEHUN JTHOObIX pa60T cnenyet Bcerga HOCUTb CpeacTea MHOUBMAOY -
aNbHOM 3aLMThI, 3aLLNTHbIE nepYaTky 1 3allUTHbIE OYKA.

Mepen XpaHeHWeM BbIMOMHUTE TLLATESIbHYIO OYMCTKY Hacoca.

MoNHOCTbIO CrenTe >KMOKOCTb M3 HAcoCa M TLLaTeNIbHO MPOMOWTE ero.

OcTaBLUyHOCA MepeKavnBaemyo XXNAKOCTb U MPOMbIBOYHYIO XKNMOKOCTb CriegyeT

CnNnTb, cobpaTb M YTUNM3MPOBATL Yepe3 crmBHoe oTeepcTue. Cobntogante mecT-

Hble MpaBuIa, a TakXKe MpUMeYaHuns, NpuBefeHHble B pa3aene «YTUnmsaunsa».

— PacnbinnTe Ha BHYTPeHHWe MOBEPXHOCTM HACOCA KOHCEPBAHT Yepe3 BCaCbIBaOLLMN
N HaMNopHbIN NaTpybKu.

~> 3aKponTe BCaCbIBAOLLMIA M HAMOPHbIA NaTPy6KM KpbILLKAMMU.

— CMaXkbTe rnyxme KOMMOHEHTbI MAaC/IOM UM KOHCUCTEHTHOM cMa3ko. Micnonb3ynte

A5 3TOr0 KOHCUCTEHTHY0 CMasKy unu macno 6e3 cunukoxa. Cobnrogante

WHCTPYKLMN U3rOTOBUTENS B OTHOLLEHUM KOHCEPBAHTOB.

N 2R\Z

9 TexHuueckoe o6cnyxmsanme / [ins BbINOMHEHWs 06CMY>KMBaHUS U MPOBEPKU HACOCA PeKOMeHAYyeTcs 06paTUTLCS B

peMoHT TexHu4veckuit otaen komnanmm Wilo.

Pa6boTbl MO TEXHUHECKOMY 06CNY>KUBAHMIO M PEMOHTY TPe6YOT YacTUYHOTO UMK NoM-
HOro AeMOHTaXa Hacoca. Kopnyc Hacoca MOXKeT 0CTaBaTbCs YCTaHOBIIEHHbIM B Tpy60o-
nposope.
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9.1

9.2

MHCTpYKUMS NO MOHTaXy v akcnnyaTauum Wilo-Atmos TERA-SCH

KBanudukaums nepcoHana

KOHTpOﬂb 3KcnnyaTauuu

TexHn4eckoe 06cnyxmnBaHne / pemMoHT “

ONMACHO

OnacHocTb nony4eHus CMepTeﬂhHOﬁ TPaBMbl U3-3a 3JIEKTPUYECKOro T1o0-
Ka

HerlpaBI/IJ'IbHOE noseneHue npu BbINOJIHEHNU 3JTEKTPOMOHTA>XXHbIX pa60T MOXXeT
NPUBECTU K CMEPTU OT MOPa>KeHUs 3JIEKTPUHECKNM TOKOM.

+ Jltobble paboTbl C INEKTPUHECKMMM YCTPONCTBAMMU MOXKET BbIMOJHSTb TOMBKO
KBanMULIMPOBAHHbIM 3NEKTPYK.

+ lNepen ntobbiMy paboTamu Ha arperate OTKITIOYMTE NMUTAHUE U 3ALLUUTUTE ero oT
CNy4aiHOrO BKIOYEHMS.

+ Jlloboe nospexxaeHne Kabens 3neKTPONUTaHNS HACOCa [OJKEH YCTPaHATb
TOJIbKO KBaNIM(ULMPOBAHHBIN 3M1EKTPYK.

+ Cobntopante MHCTPYKLMM MO MOHTA>XKY M 3KCMyaTaLymn Hacoca, 3NeKTpoaBu-
raTens u opyrux npuHagneXxxHocTen.

+ Mocne 3aBepLueHMs paboT yCTaHOBUTE Ha MECTO BCe HeYCTaHOBIIEHHbIE 3a-
LMTHbIE YCTPOMCTBA, Takne Kak KPbILLKY KIIEMMHOW KOPOOKM.

OCTOPO>XHO

OcTpble Kpas paboyero Kkoneca

Ha paboyem konece BO3MOXKHO 06pa3oBaHme oCTpbIx KpaeB. OnacHoCTb 0TpybaHus
KOHe4YHocTe. Heobx0ArMO HOCUTb 3aLLMTHbIE NMepYaTKM A1 3aLUMTbI OT NMOPE30B.

—~ 3NeKTPOMOHTaXKHble PaboTbl: 3NEKTPOMOHTaXKHble PabOTbl [OMKEH BbIMOSHATbL
KBanNUMULMPOBAHHbBIV 3M1EKTPUK;

—~ PaboTbl N0 TexHMYECKOMY 06CY>XKMBAHMIO: TEXHUK JOMKEH 6bITb 3HAKOM C UC-
nosib30BaHeM pabounx NepekaymBaembIX >XMOKOCTEN 1 nx yTunusauuei. Kpome
TOro, TeXHWK A0/HKEH MMeTb 6a30Bble 3HaHWS B 0611aCTU MALLMHOCTPOEHUS.

BHMMAHUE

OnacHocTb MaTepuanbHoro yujep6a

HenpaBunbHas 3KCnayaTaumMs MOXXeT MPMBECTM K MOBPEXAEHNIO HAcoca Ui 3eK-
TpopgBuraTens. He pekomeHayeTcs 3KCnyaTaumus ¢ 3arnopHor apMaTypow, 3aKpbl-
TOW B TeyeHWe 6oniee 5 MUHYT: Kak NPaBuIIo, 3TO OMACHO MPU UCMOSIb30BAHWM FOpPsi—
YMX NepekavmBaemblx XXUOKOCTEN.

. 3anpeu.|,aeTc9| 3KCMyaTupoBaTb HacocC 6e3 nepeKaqMBaeMOM XKNOKOCTHU.

» He akcnnyaTupymTe Hacoc C 3aKpbITOM 3anopHOM apMaTypo Ha NMMHWUK BCacbiBa-
HUS.

+ He akcnnyaTupy#Te Hacoc B TeHeHWe ONTENbHOTO Meproaa BPEMEHH C 3aKpbITOWM
3aropHo apMaTypol B HAMOPHOM TpybonpoBoae. ITO MOXKET NPMBECTM K Nepe-
rpeBy nepekavnMBaeMown >XMOKOCTH.

Hacoc gosmkeH Bcerga pabotatb TMxo 1 6e3 Bubpauun.
MoQLMMHMKM KayeH st BOMXKHbI Bcerga paboTath Tuxo 1 6e3 Bubpaumu.

MoBbiweHHOe noTpebneHne Toka NpU HEM3MeHHbIX YCI0BUAX IKCNyaTaunm — npu-

3HaK NOBpe>KAeHns NoALMNHNKOB. TemnepaTypa NOALMMHMKA MOXKeT 6biTb Ha 50 °C

BblLLIe TeMMepaTypbl OKPY>KatoLLel cpedbl, HO HAKOrAa He [OKHA NOAHMMATbCS Bbl-

we 80 °C.

—~ PerynapHo nposepanTe cTaTuyeckne ynaoTHEHUS U YNNOTHEHMeE Bana Ha Hann4ume
yTeyex.

—~ B Hacocax ¢ TopLeBbIMU YNIIOTHEHNSAMU BUOUMbIE YTEYKN BO BpEMS 3KCNyaTauum
NpakTU4eCcKkn OTCYTCTBYIOT. ECNM yNNOTHEHME CUIIbHO MPOTEeKaeT, 3TO MPU3HAK 13-
HOCa ero NoBepxHOCTeN. Takoe ynnoTHeHne Heo6x04MMO 3aMeHNTb. Cpok criy>Kbbl
TOPLEBOrO YNIOTHEHWS BO MHOTOM 3aBUCUT OT YCIIOBMWIA 3KcnyaTaumnm (Temnepa-
Typbl, LaBMEHNUS, CBONCTB NEpeKaynBaemMon X1ULKOCTH).

—~ Komnanus Wilo pekomeHayeT perynsipHo NpoBepsiTh ynpyrue afieMeHTbl MydTbl 1
3aMeHATb UX MPK NepBbIX NPM3HaKax U3HoCa.
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Pa6oTbl no TexHu4eckomy obcny-
JKMBaHUIO

TexHn4eckoe 06cnyxmnBaHne / pemoHT

—~ Komnanus Wilo pekomeHOyeT KpaTKOBPEMEHHO 3aMyCckaTb pe3epBHbIe HACOChl He
pe>ke 0[4HOro pasa B Heflesto, 4ToObl 06ecrneynTb NX MOCTOSIHHYIO FOTOBHOCTb K

JKcnnyartaymnun.

Hacocbl Atmos TERA-SCH He TpebytoT perynsipHoro TeXHM4eckoro 06cny>xmBaHus.
OpHako perynspHoe HabnogeHve v aHanu3 pasnuyHbix paboynx napameTpos No3Bo-

naet nsbexxaTb Cepbe3HbIX HeI'IpVIﬂTHOCTeVI.

E>xeqHeBHO BeAWTeE XYypHa perncTpaumm paboumx napaMeTpoB, Takux Kak AaBlieHne
BCACbIBaHUSA 1 HarHeTaHus, 06bem pacxofa. MapameTpbl pekoMeHAyeTCs 3anmcbiBaTb
ABaXKAbl B CMeHy. JTtoboe pe3koe n3mMeHeHMe [0SKHO 6bITb CUTHaNoM K nccnepnosa-

HUIO.

Hu>xe NpyBefeHbl HEKOTOPbIE U3 PeryNspHbIX MPOBEPOK B paMKax TEXHUYECKOro 06-
CNY>KMBAHWUSA AN 3TOW Lienu.

Topuesoe ynnot-
HeHue

CanbHMKOBas Ha-
buBka

CanbHMKOBas Ha-
6buBkKa

MogWmnHUKKM

[aBneHwne Bcacbl-
BaHus

[laBneHune HarHeTa-
HUS

[pombiBKa

Bunbpauus

Hanps>keHne n cn-
1a ToKa

Bpawatowmmcs
31eMeHT

3a3opbl

[MonHbIN QUHAMU-
YeCcKUn Hanop

LleHTpoBKa

MpoBepka Ha yTeu-
Ky
MpoBepka Ha yTeu-
Ky

MpoBepka Ha yTeu-
Ky

Mposepka Temne-
paTtypbl

Mposepka nasne-
HUS

Mposepka pasne-
HUA

MpoBepka Ha yTeu-
Ky

Mposepka BMbpa-
umn

Ceepka ¢ HoMu-
HanbHbIMW 3Have-
HUsAMUK

MpoBepKa Ha 13HoC

[poBepka 3a3opos
Me>Kdy KOMMneHca-
LIMOHHBIM KOJbLIOM
n paboynm kone-
com

Mposepka napa-
MeTpOB BCaCbIBA-
HWS Y HarHeTaHUs

Mposepka LeH-
TPOBKM Hacoca ¢
anekTpoaBura-
Tenem

E>xegHeBHO

E>xegHeBHO

Pa3 B nonropa

ExxeHepgenbHO

E>xegHeBHO

E>xegHeBHO

E>xeHegenbHO

E>xxeHegenbHO

E>xxeHepgenbHO

PasBrog

PazBrog

PazBrog

Pas B nonroga

10 — 120 kanens/
MUH B Npedenax
HOPMbl

Mpwn HeobxogMMO-
CTV 3aMEHUTb HO-
BbIMU HabMBKamu.

MoawnnHMkM cma-
3aHbl Ha BECb CPOK

cny>6bl 1 He Tpe-

6ytoT 0b6cny>xxmnBa-

HUS

MoToK Yepes npo-
MbIBOYHble TPYObl

LONKeH 6bITb YM-

CTbIM U HerpepbIB-
HbIM

Ecnu BennuuHa 3a-
30pa ysennynnaco,
KOMMeHCaunoHHoe
KosnbUo cnenyet
3aMeHUTb

[ns cnpasku nc-
nonb3ymnTe YepTex
anekTpoaBuraTens
Hacoca GA

Tabs1. 12: PerynsipHble NPOBEPKMN B PaMKax TEXHUYECKOTo 06CNy>KNBaHMS
- TMo[LMNHUKM KayeHUs dneKTpoABuraTenen cnegyeT o6CyXunBaTb B COOTBETCTBUN
C UHCTPYKLMSIMUW MO MOHTAXy M 3KCNJyaTalMmn U3roTOBUTENs ABuraTens.
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9.4 CnuB ¥ O4UUCTKA

) OCTOPOX>XHO
X* OnacHOCTb NOMy4YeHUsi TPaBM U MaTepuanbHoro yuiep6a

O YTVIJ'IVIBVIpyﬁTe cooep>Xnmoe Hacoca M NpOMbIBOYHYH XXNUOKOCTb, cobniopas
MeCTHblIe npaBuna.

+ Tpw BbINoNIHEHWM Mtobbix paboT cnepyeT Bcerga HOCUTb CPEACTBA MHOUBUAY -
anbHOM 3aLLMTbI, 3aLUMTHbIE NepYaTKM U 3aLMUTHbIE OYKM.

9.5 AdeMoHTaXK

OMACHO

OnacHocTb nony4eHus cmepTeanoﬁ TPaBMbl U3-3a 3JIEKTPUHECKOro 10-
Ka

HenpaBunbHoe NoBefeHNne Npw BbIMOMHEHWUN 3NIEKTPOMOHTaXKHbIX PpaboT MoXKeT
NPUBECTU K CMEPTM OT MOPaXKEHUS ANIEKTPUYECKUM TOKOM.

+ JTtobble paboTbl C 3NeKTPUYECKMMU YCTPONCTBAMM AOSKEH BbIMOJSIHATb TOSIbKO
KBanMULMPOBAHHbIV 3MEKTPUK.

+ Mepep ntobbiMy paboTaMu Ha arperaTe OTKOYUTE NMUTAHME U 3aLLUTUTE ero oT
CITY4YaNHOrO BKITOYEHWS.

« Jltoboe nospexxaeHne kabens 3NeKTPONUTaHUS HAcOCa AOMKEH YCTPaHATb
TOJIbKO KBaNIM(NLMPOBAHHBIN M1EKTPYK.

« Cobntopante WMHCTPYKUMN MO MOHTAa>Xy 1 3KCnyaTaunn Hacoca, 3NieKTpoaBn-
ratensa n opyrmx HpMHaJJ.HE)KHOCTeVI.

+ lMocne 3aBepLueHns paboT ycTaHOBUTE HAa MECTO BCE HEYCTAHOBMEHHbIE 3a-
LMTHbIE YCTPOMCTBA, TakMe KaK KPbILLUKN KNEMMHON KOPOOKW.

Mepepn Hayanom OeMOHTaXKHbIX paboT ybeanTech B HaIMYMKM CNeayroLLmnMX MHCTPYMeH-
TOB M NPUHAANEXHOCTEN:

- KpaH/uenHas Tanb, BbiAep>KMBatoLLas Maccy HaCOCHOI YCTaHOBKM;

— Habop KOJbLEBbIX M OTKPbITbIX Pa3fABMXKHbBIX KNtOYer AI0NMOBbIX 1 METPUYECKMNX
pa3mepos;

pbIM-60N1Tbl 4IOMMOBbIX U METPUYECKUX PA3MEPOB;

Xnon4yaTobyMa>KHbI KaHaT, MPOBOJIOYHDBIN KaHAT U TaKeNaXkHble Lenu;

yMNOpHble KOMOAKM 13 TBepAOM OpeBeCUHbl 1 MeTanna;

npoYne MHCTPYMEHTbI, BKNOYas Habop TOPLIOBbIX FaeY4HbIX KNoYel ¢ BHYyTPEHHUM
LIeCTUrPAHHMKOM, Apenn, OTBEPTKM CO CMEHHBIMM XKanamu, HanuUnbHUKN 1 T. M.;
~ KNewu/CbeMHUK AN NOALIMMHMKA U MydTbI.

N R N2

PaboTbl MO TEXHNYECKOMY 06CNY>XKMBAHWIO U PEMOHTY TPebyHOT YaCTUYHOTO MK Nos-

HOro JeMoHTa>Xka Hacoca. Kopnyc Hacoca MOXeT 0CTaBaTbCs YCTaHOBMNEHHbIM B Tpy6o-

nposofe.

— OTKMOYNTE CTOYHUK MUTAHUSA Hacoca 1 3abIOKUPYTe ero OT NOBTOPHOTO BKJTO-
YeHus.

— 3aKpoiTe BCe KM1anaHbl Ha TMHUM BCACbIBAHWS M HAaNOPHOM TpybonpoBofe.

- CnenTe >XMAKOCTb U3 HAacoca, OTKPbIB pe3bO0BYo NPO6KY CNIMBHOTO OTBEPCTUS U

BbIKPYTVB BUHT yAaneHns Bo3ayxa.

CHVMUTE KOXKYX MY(ThbI.

Mpy HANMYUU: CHUMKUTE MPOMEXKYTOUHYIO BTYNKY MyTbl.

—~ CHUMUTe Kpene>XHble BUHTbI 3/IEKTPOABUraTeNs C ONOPHON paMbl.

N
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9.5.1

PasBepHyTble BUAbI rMApaBAuye-
CKOW CUCTEMbI

TexHn4eckoe 06cnyxmnBaHne / pemoHT
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Fig. 25: Pa3BepHyTbIl BUA rMApaBAMUeckoit cucTeMbl Atmos TERA-SCH (Bepcus ¢ TopueBbIM ynnoTHeHueM 6e3 BTYNOK)

e O e o

bonTbl KpennexHusa kopnyca nog-
LUMMHKUKA

BONTbI KpernneHws orpaxkaeHus
KOoprnyca ynnoTHeHus

YCTaHOBOYHbIN WTUDT AN No3Mn-
LIMOHUPOBAHUS

2 Kopnyc noawwunxuka (npusogHas | 13 OrpakeHvie Kopryca ynnoTHeHus | 24 Ban
CTOpOHa)
3 MoowmnnHmnK 14 LLinoHka paboyero koneca 25 KoMneHcaunoHHOe KonbLo
4 Moppep>kuBatoLLee KOMbLO 15 bonTbl KpenneHns paspesHoro 26 [anka pabouero koneca
naHua
5 Kpbilka nogwunHuka (npusogHas | 16 MopbemMHble 60nThbI 27 YCTaHOBOYHbIN LUITUDT KOMNEeHca-
cTopoHa) LIMOHHOrO KonbLa
6 Pas6pbi3ruBaTtens Boabl 17 KpaH ons Bbinycka Bo3gyxa 28 BonTbl KpenneHns KpbILLKKN TopLe-
BOrO YNNOTHEHUA
7 KpblilwKa TopLeBoro ynioTHeHUS 18 BrvHTOBOM [OMKpAT ANa OTKpbITUA | 29 BonTbl KpenneHns KpbILLKW NoA-
BEPXHeW YacTu Kopnyca LUMMHMKA
8 YnNnoTHUTENbHOE KONbLO 19 LLnaHronposop 30 Kpbiwka nogLumnnHmka (HeanBo,q—
Has CTOpOHa)
9 TopueBoe ynfioTHeHue 20 BepxHss yacTb Kopryca Hacoca 31 CronopHas wanba
10 OnopHoe KonbLo 21 Pabouee koneco 32 3a>XKMMHas ranka
11 LllecTurpaHHas npobka 22 HW>XHA5 YacTb Kopnyca Hacoca 33 Kopnyc noawnnHuka (Henpusoa-

Has cTopoHa)

Ta6s1. 13: Pa3BepHyThI BUG rMApaBnnyeckoil cuctembl Atmos TERA-SCH (Bepcus ¢ TopueBbiM ynioTHeHeM 6e3 BTYM0K)
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Fig. 26: Pa3BepHyTbIl BUA rMAPaBANUecKkoit cucteMbl Atmos TERA-SCH (Bepcums ¢ TOpLeBbIM YNNOTHEHUEM C BTYNIKaMK)

m OnucaHue petanu “ OnucaHue petanun “ OnucaHue petanu

BonTbl KpenneHus kopnyca nof- YNAoTHWUTENbHOE KOMbLO ANS BepxHss yacTb Koprnyca Hacoca
LUMMHKUKA BTYJIKM
2 Kopnyc nogwwmnxuka (npusoaHas 11 LlecTurpaHHas npobka 23 YCTaHOBOYHbIV WUTUDT ON5 No3n-
cTopoHa) LMOHMPOBaHUS
3 MoowmnnHmnkK 25 KoMneHcaunoHHoe KonbLo 24 Ban
4 Moppep>kuBatoLLee KOnbLO 13 OrpaxkgeHune Kopnyca ynioTHeHns | 22 Hu>XHAS YacTb Kopnyca Hacoca
5 Kpblwka nogwunHuka (npusogHas | 12 bonTbl KpenneHus orpaXkgeHuns 27 YCTaHOBOYHbIV WUTUMT KOMMEHca-
CTOpOHa) Kopnyca ynnoTHeHus LIMOHHOTO KonbLa
6 Pas6bpbi3rusaTenb BOAbl 14 LLinoHka pabouyero Koneca 28 bonTbl KpenneHna KpbILWKK Topue-
BOrO YMNIOTHEHUA
36 HaknpgHas ranka 15 bonTbl KpenneHns pazpesHoro 29 bonTbl KpenneHnsa KpbILLKK Nog,-
¢naHua LUMMHMKA
7 KpblILwKa TopLeBoro ynioTHeHUs 17 KpaH ans Bbinycka Bo3ayxa 30 KpblLwka nogwmnHmka (Henpmeoga-
Has cTopoHa)
8 YNnoTHUTeNbHOE KOJbLO 19 LnaHronposop, 31 CronopHas warba
9 TopueBsoe ynnoTHeHne 18 BuHTOBOM OOMKpAT O/15 OTKPbITUS | 32 3aXKMMHas ramka
BEpPXHEM YacTu kopnyca
10 OnopHoe KosbLo 16 MoabemHble 60NThbI 33 Kopnyc noawwunHuka (Henpusoa-
Hasi CTOpOHa)
34 BTynka 21 Pabouee koneco

Ta6s1. 14: Pa3BepHyTbI BUG rMAPaBNMYeckoin cuctembl Atmos TERA-SCH (Bepcus € TOpLEBbIM YNIOTHEHWEM C BTYKaMK)
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Fig. 27: Pa3BepHyTbIl BUA, rMApaBAMUeckoit cuctemsl Atmos TERA-SCH (Bepcms ¢ canbHUKOBOM HaBMBKO)

o O e o

bonTbl KpennexHusa Kopnyca nog- KpaH ong Bbinycka Bo3ayxa CronopHas wanba
LUMMHKUKA
7 Kopnyc nogwwmnHuka (npusogHas 18 BuHTOBOM mOMKpaT onsg oTKpbITns | 32 3aXKMMHas ramka
cTopoHa) BEpPXHeM YacTu Kopnyca
3 MoowmnnHmnK 19 LnaHronposop, 33 Kopnyc nogwmnHuka (Henpmson—
Has CTOpOHa)
4 Mopnep>kuBatoLLee KOmbLO 20 BepxHsas yacTb Kopryca Hacoca 34 BTynka
5 Kpbilwka noawnnHuka (npusogHas | 21 Pabouee koneco 35 YNnoTHUTeNbHOE KOJbLO A4
CTOpOHa) BTYNIKM
6 Pas6bpbi3ruBaTtens Boabl 22 HW>XHAS YacTb Kopnyca Hacoca 36 HaknpgHas ranka
11 LLlecTurpaHHas npobka 23 YCTaHOBOYHBIN WTUGT gng nosmn- | 37 KpbilwKa canbHmKa
LIMOHMPOBAHMA
12 bonTbl KpenneHns orpa>kaeHns 24 Ban 38 CanbHrKoBas Habueka
Koprnyca ynioTHeHus
13 OrpaxkgeHue kopryca ynnotHeHuns | 25 KomneHcaumMoHHoe KosbLo 39 BydepHoe KonbLo
14 LLinoHka paboyero koneca 27 YCTaHOBOYHbIN WTUMT KomMneHca- | 40 BonTbl KpenneHns KpbILLKK Canb-
LIMOHHOTO KOMbLa HMKa
15 bonTbl KpennexHusa pa3pesHoro 29 bonTbl KpenneHns KpbILKKY nog-
naHua MLBILE]
16 MopbeMHble 6ONThbI 30 Kpbilwka nogwmnHmka (Henpusog-
Has cTopoHa)

Tab6s. 15: Pa3BepHyThit BUA rMApaBnnyeckoil cucTembl Atmos TERA-SCH (Bepcus ¢ TOpLEBbIM YNAOTHEHMEM C BTYKaMK)

9.5.2 JleMOHTaXk BepXHeW 4acTu Kopny- . . .
ca 3aKpowiTe OTCeYHble KnanaHbl Ha BCACbIBAKOLLEN M HarHeTaTeNbHOW NINHUSAX.

CnenTe >XXMAKOCTb U3 HACOCA M OTKPOMTE KPaH AN1S BbIMyCKa BO3Ayxa (17).
CHuMUTE 06a ycTaHOBOUHbIX WTUdTa (23) M BCe railkv paspesHoro dhnaHua.

Tunbl ¢ canbHukoBoll HabuBkoli

- OTKpyTUTe 6OATbI KPbILIKM CanbHMKa (40) c 060MX KOHLIOB 1 CHUMUTE KpPbILLKY
canbHuka (37).

- CHMMUTE canbHUKOBYIO Habuaky (38) 1 BydepHoe konbuo (39).

- TMopgcoeanHUTe COOTBETCTBYHOLLME MOABEMHbIE MPUCNOCOBNEHNA K NOABEMHbBIM
6onTam (16) Ha BepxHel nonoeuHe kopnyca (20).

- CHMMUTE BEPXHIOK YacTb KOpnyca.

- YpanuTe 6ymarkHyto NPOKNaaKy MeXkay AByMsi MONOBMHAMM Kopryca.

Tunbl ¢ mopyesbIM ynaomHeHuem
- OTcoeguHuTe Wnarronposofsl (19).
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- OcnabbTe raitku KpbliLLeK TOPLIEBOrO YMNOTHeHNS (7) M CHUMKUTE KPbILIKY C Bana
(24).

- OTKpyTUTe BCe 60nThl (15), CoeqMHAIOLLME BEPXHIOKO M HUXKHIOK YacTu Kopryca
(20, 22).

- TMofacoeMHNTE COOTBETCTBYIOLME NOAbEMHbIE MPUCNOCOBIEHMS K NOABEMHbIM
6onTam (16) Ha BepxHel nonosuHe kopnyca (20).

- CHUMUTE BEPXHIOK YacTb Kopnyca.

- YpanuTe 6yMaxkHyto NpoKnafKy Mexkay AByMs NOf0BMHaMM Kopryca.

9.5.3 [MemoHTaXK BpaLatoLerocs ane-
MeHTa

YBEOOMIJTIEHUE

@ M36eraiiTe noBpexxpeHus paboyero koneca npu CHATUU
Ecnn paboyee Koneco CANLIKOM TYro 3aTSHYTO, OCTOPOXXHO HarpenTe KOXKyXu pa-
6ouero koneca PaBHOMEPHO NO HANPaBJ1IEHUKO BHYTPb K CTynuue.

NdenmuuHble wazu dns Bcex MUNoB HACOCOB

~ CHUMWTE CTSXKHbIE BUHTbI/raiikn My Tbl.

~ OTKpyTUTe 60nThi (1) KOPNYCOB NOAWNAHMKOB (2, 33).

~ MoAHMMUTE BPALLAIOLLMIACS INEMEHT.

— CHUMUTE MyDTy.

~ CHMMWTE KOpMyca NOALWMMHNKOB Kak C MPMBOAHO (2), Tak 1 ¢ HeMPUBOQHOI CTO-
poHbl (33).

- C NOMOLLbIO CbeMHMKA CHUMUTE NOALUMMHUKMA C MPUBOLHO U HEMPUBOAHOM CTO-
poH (3). Hukoraa He nbiTanTech U3BNEYb MOAWMMHUK, NPUKNaAbIBas ycunue K
Hapy>XHOMY KOJbLly.

~ CHUMWTE nogaepi>kuBatoLlee KonbLo (4) ¢ HeNpMBOaHOM CTOPOHbI Bana (24).

- CHumunTe pa3bpbisrusaTenu sofbl (6) c 06enx cTopoH Bana (24).

HAanbHeliwue waau 015 Bepcuu ¢ canbHUKoBOU HA6GUBKOU

~ OTKpyTUTE 60nThi (40) KpbILLEK canbHNUKOB (37).

- CHUMMUTE KpbILLIKY canbHuKa (37) u canbHuk (38) ¢ Bana BMecTe ¢ 6ythepHbIM KoJib-
uom (39).

- OTBUHTUTE MU CHUMWTE HaKMOHble ranku (36) c obeunx CTOpPOH.

—~ C NOMOLLbIO COOTBETCTBYHOLLLETO MHCTPYMEHTA OCTOPOXKHO U3BNEKUTE YNNOTHN-
TenbHoe KonbLo (35) 3 BTynku (34), cTapasice He NOBPeAUTH ero.

~ CHUMWTE KOMMeHcauMoHHble konbua (25) ¢ pabouero koneca (21).

— OunctuTe Ban, 4To6bI OH ObIN FOTOB K CHATUIO BTYOK.

= YT06bI NIErko CHATH BTY/KW, HAHECUTE Ha Ban HEMHOTo Kpema Monnv unv KoHcu-
CTEHTHOW CMasKu.

- OTMeTbTe NonoxeHue pabouero koneca (21) Ha Bany (22), uTo6bl 06nerunTb ero
NOBTOPHYI0 YCTaHOBKY npu c6opke.

~ OCTOpPOXHO cHMMMTe pabouee koneco (21). Us6erainTe noBpeXXAeHUs LWNOHKM pa-
60uero koneca (14).

JAansHeliwue wazu dns Bepcuu ¢ MopuyesbIM yniomHeHUeM ¢ BmynaKamu

~ OTKpyTUTE 60NThi (28) KPbILLKM TOPLEBOTO yNoTHeHus (7).

~ OCTOPOXXHO CHUMUTE KPbILIKY TOpLEeBoro ynnotHeHus (7) ¢ sana (22).

—~ Y106bI 061€rYNTH NO3NLMOHMPOBAHME NPU MOBTOPHOWN COOPKE, OTMETbTE NOMoXKe-

HMe TopueBoro ynnoTHeHus (9) Ha Bany (22).

OCTOPOXHO HaTsHUTE TopLeBoe ynnoTHeHue (9) Ha Ban.

CHuMMTE onopHoe Konbuo (10).

OTBUHTUTE U CHUMUTE HakuAHble raku (36) c obenx CTOPOH.

C NOMOLLbIO COOTBETCTBYIOLLErO MHCTPYMEHTa OCTOPOXKHO M3BEKUTE YNNOTHU-

TenbHoe Konblo (35) s BTynku (34), cTapasc He NOBPeAUTb ero.

CHUMUTE KOMMNEHCaLMOoHHble Konbua (25) ¢ paboyero koneca (21).

Ounctute Ban, 4To6bl OH BbIN FOTOB K CHATWIO BTYOK.

—~ Y71006bI NErKo CHATL BTYJIKW, HAHECUTE Ha Banl HEMHOro kpema Monnn unm KoHcm-
CTEHTHOWM CMa3Ku.

~ OTmeTbTe NonokeHue pabouero koneca (21) Ha Bany (22), uTo6bl 06nerunTb ero
NOBTOPHYIO YCTaHOBKY npu c6opke.

~ OCTOpPOXHO cHUMMTE pabodee koneco (21). U36erainTe noBpeXXAeHUs LWNOHKM pa-
60uero koneca (14).

N R A

N
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9.6

9.6.1

9.6.2

9.6.3

9.6.4

9.6.5

88

OCMOTpP BHYTPEHHUX KOMMOHEH-
TOB

MpoBepka KOMMNEHCALMOHHBIX KO-
newy

MpoBepka BTYyNnok

MNMpoBepka pa6ouero Koneca

MpoBepka Bana 1 LWINOHOK

MpoBepKa NofWMUNHMKOB

TexHn4eckoe 06cnyxmnBaHne / pemoHT

JAaneHeliwue wazu dns Bepcuu ¢ mopyesbiM ynnomHeHuem 6e3 Bmynok

- OTKpyTUTe 60nThI (28) KPbILLIKM TOPLEBOro ynnoTHeHus (7).

~ OCTOPOXHO CHUMWTE KPbILLKY TOPLEBOro ynnotHeHus (7) ¢ sana (22).

— Y106bI 06NErYNTHL NO3MLMOHNPOBAHWNE NPY MOBTOPHON cOOpKe, OTMETbTE MONoXKe-
HMe TopueBoro ynnoTHeHus (9) Ha Bany (22).

OCTOPOXXHO HaTAHMTE TopLeBoe ynnoTHeHue (9) Ha Ban.

CHuUMMTE onopHoe Konbuo (10).

CHMMMTE KOMMeHcaumMoHHble Konbua (25) ¢ pabouero koneca (21).

OTmeTbTe nonoxeHue pabouero koneca (21) va sany (22), utTo6b1 06nerunTL €ro
NOBTOPHYIO YCTaHOBKY npu c6opke.

OCTOPO>KHO CHUMUTE pabouee Koneco (21). U3beraiiTe NoBpe>KaeHMS LUINOHKK pa-
6ouero koneca (14).

N RN

N2

MpoBepbTe 063 KOMMEHCALUMOHHBIX KOMbLa (25) Ha HepaBHOMEPHbIN U3HOC.

—~ C NOMOLLIbIO MUKPOMETPUYECKOro HYyTPOMepa M3MepbTe OTBEPCTME KOMMEeHcaLUmn-
OHHOro Konbua (25) Yepes onpeneseHHble MHTEPBarbl MO OKPY>KHOCTU.

—~ C NOMOLLbIO MUKPOMeTPa A1 U3MEePEHNS HapY>XHbIX Pa3MEPOB U3MepbTe AnameTp
ropsioBMHbI paboyero koneca Yepes onpefeneHHble MHTepBasbl MO OKPY>KHOCTHU.
CpaBHeHMe pe3ynbTaToB 060MX U3MEPEHUI MOKa3blBaeT BENNYMHY AMaMeTpanbHO-
ro 3a30pa MeXay KOMMeHCaLMOHHbIM KOJbLIOM ¥ FOPI0BUHOM paboyero Koneca.

[Hanee npusefeHbl NOKa3aHUS K 3aMeHe KOMMNeHCALMOHHOr0 KOMbLia M BOCCTaHOBIe-

HWIO NepBOHa4anbHOro 3a3opa.

- 3a3op coctasnseT 150 % vunu 6onee oT NnepBoHaYanbHOro0 pacHeTHOro 3a3opa.

—~ [HanbHelwwee yxyOlleHne rnapasnnmyecknx xapakTepucTuk HegonycTMMo B nocne-
OYHoLLMI Mepuop 3KcnyaTaumn.

Ecnv oovH 13 3T nokasaTtenen BepeH, 3aMeHNTe KOMMNeHCaUuMOHHbIe KofibLa. 3330[)
mexay FOpﬂOBMHOVI pa6ot4ero KoJieca U KOMMEeHCALNOHHbBIM KOMNbLOM OOJIXKeH ObITb
BOCCTAHOBJIEH OO0 NEepBOHAYAJZIbHOIO PaCc4eTHOro 3Ha4eHuA. JTo gocTuraeTcs nyTem
YCTAaHOBKU KOMNEHCAUMOHHbIX Konew, C HebonbWnM OTBEPCTUEM, MPOCBEPJIEHHbIM B
COOTBETCTBMU C OMaMeTpPOM pa6oqero Koneca.

OcmoTpUTe BTYNKM Ha Hanu4mne 60po3[,0K UM NPU3HAKOB M3HOCa. Mpu 06Hapy>keHUn
60p03/0K MK N3HOCA, 3aMeHNTe 3Ty AeTalb.

OcmoTpuTe paboyee Koneco:

Ha Hanu4une NoBpe>KaeHum;

Ha HanM4Me TOHeUHO KOPPO3UM/3po3un;

Ha Hanun4ne To4e4HOWM KOPPO3UK BCNeACcTBUE KaBUTaLMK;
Ha Hanu4une COrHyTbIX UM TPECHYBLUMX NONacTen;

Ha Hanu4ne N3HOCa BXOAHbIX M BbIXOOHbIX JloNacTew.

N 2R N2

MpyW 3HaYNTEeNIbHOM NOBPEXAeHUN PeKOMeHOYyeTcs 3aMeHUTb paboyee Korneco. Mepef
MPUHSTUEM PELLEHMUS O NPOBEOEHUN PEMOHTHbIX paboT obpaTutecs B Komnanwuto Wilo,
4TO6bI NOMYYUTL [OMNOMHUTENBHYHO MH(OPMALMIO.

MpoBepbTe M3HOC BOKPYT rOPSIoBMHbI paboyero Koneca, Kak onncaHo B rnase «Mpo-
BepKa KOMMEHCaLMOHHbIX Komnew».

OcmoTpuTe Ban:
> Ha OTCYTCTBME 3KCLLEHTPUYHOCTH;
> Ha Hann4ne MexaHU4YecKnx NoBpexXaeHn 1 Kopposuu.

Ecnv Ban He BbiBepeH B npefenax 0,1 mm TIR (Total Indicated Reading, o6wwmx nokasa-
HUN MHOMKATOPa), PEKOMEHAYET ero 3aMeHUTb UIIM OTPEMOHTUPOBaTL. Meped NpuHsi-
TUEM peLLeHns 0 MpoBeneHUN PEMOHTHbIX paboT obpaTuTech B kKomnaHuto Wilo, 4Tobbi
Mony4nTb JOMOTHUTENbHYIO UHOPMaLKIO.

OCMOTpVITe LUMOHKN M LUMOHO4YHbIE Na3bl Basia Ha Hann4vune I'IOBPE)KJJ,GHI/IVI n N3HOCa.
CHUMUTE 1 3amMeHuTe nospe>xgeHHble U N3HOLWIEHHbIe LUMOHKN.

MoaLwmnnHmkm KadeHns cepumn Atmos TERA-SCH cmasaHbl Ha BeCb CPOK cny>K6bl. Tex-
HU4eckoe obcny>knBaHue He TpebyeTca. YbeanTtech, 4TO NOALLNMHUKM BPaLLAOTCS
€B060/4HO 1 NNAaBHO, U YTO HaPY>KHOEe KOJIbLIO He MMeeT NpU3HaKos abpasnumn unu obec-
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TexHn4eckoe 06cnyxmnBaHne / pemMoHT “

LiBEYMNBaHUA. |-|pVI BO3HUKHOBEHUWN COMHEHUI B ncnpaBHOM COCTOAHNM NOOLWNMHNKA
€ro cnenyeT 3aMeHUTb.

SCH 150-230 6306 2ZC3
SCH 150-555 6312277C3
SCH 200-320 6308 2ZC3
SCH 200-500 6312277C3
SCH 250-360 6308 2ZC3
SCH 250-380 6312277C3
SCH 250-470 6312277C3
SCH 300-430 6312277C3
SCH 350-500 6312277C3
SCH 400-580 6316 2ZC3
SCH 400-490 631327C3
SCH 400-550 6313277C3

Tabn. 16: NoQWNNHUKK KavyeHus

9.6.6 MpoBepka TopLEBOro ynnoTHEHUS .
Y6enuTech, YTO Ha CKOJb3sLLe MOBEPXHOCTM HET LiIapanuH U1 NPU3HAKOB Ypesmep-

HOro u3Hoca. Yb6eauTech, YTO MaH>XXeTa NPMBOAA NPOYHO NPUKPENIIeHa BUHTaMM K Ba-
Ny B HY>KHOM MecTe. Y6eauTech, 4TO HUYTO He MPensTCTBYeT [eNCTBUIO MPY>KUHbI.

9.7 MoHTaXx .
MoOHTa>K [OMKEeH NPOM3BOANTLCA HA OCHOBaHUM NOAPOOHBIX YepTeXXen, NpUBeAEeHHbIX

B rnase «J1eMOoHTaXk».

—~ lepen MOHTa>XOM OYUCTUTE U NPOBepPbTe OTAESbHbIE KOMMOHEHTbI HA HanM4me n3-
Hoca. MoBpexxaeHHble UK U3HOLLEHHbIe AeTann HeobX0AMMO 3aMeHUTb OpUTU-
HanbHbIMW 3aN4acTAMMN.

— lMepen MOHTa>XOM HaHecUTe Ha MeCcTa YCTaHOBKW rpauT UM 3KBMBANEHTHOe
cpencTBo.

—~ [lpoBepbTe yNAOTHUTENbHbIE KOMIbLA M MPU HEOOXOANMOCTU 3aMEHNTE UX.

— Tnockue ynnoTHeHWs He06X0OMMO NOCTOSHHO 3aMEHSATh.

OMACHO

OnacHocTb nony4yeHus cmepTeanoﬁ TPaBMbl U3-3a 3JIEKTPUYECKOro To-
Ka

Henpasmanoe nosefeHne npu BbIMOJIHEHUN 3JTEKTPOMOHTAXXHbIX pa60T MOXKET
NPUBECTU K CMEPTU OT NOPa>KeHUs 3N1eKTpn4eCKUMM TOKOM.

+ Jtobble paboTbl C 3NEKTPUHECKUMMN YCTPONCTBAMM MOXKET BbINMOMHSATb TONIbKO
KBanUULMPOBAHHBIA EKTPUK.

+ lMepep ntobbiMy paboTamu Ha arperaTe OTKIIOYUTE NUTAHUE U 3ALLUUTUTE €ro OT
CNYYanHOro BKIOYEHNS.

- JTto6oe noBpexxaeHne Kabens aNeKTPONUTaHNUS HACOCa AOMKEH YCTPaHATb
TONbKO KBaNU(ULMPOBAHHbI 3MEKTPUK.

+ CobntopaiiTe MHCTPYKLMM MO MOHTAXY M 3KCMJlyaTalMm Hacoca, 311eKTPOaABU-
raTtens u gpyrux npyvHagneXxHocTen.

> lMNocne 3aBepLueHnsa pa60T YCTaHOBUTE Ha MeCTO BCe HeYyCTaHOBJIEHHbIE 3a-
LLNTHbIE YCTpOVICTBa, TaKne Kak KpbILKn KIeMMHOM KOpOﬁKVI.

YBEOOMIIEHUE

@ Hu B KoeM cny4yae He [ONYCKalWTe KOHTAKTa YNNOTHUTENbHbIX 3/IeMeH-
TOB (YNnNOTHUTENbHBIX KONEL) U3 3TUNEHNPONUNEHOBOro KayuyKa co
CMa304YHbIMU MaTepuanamMu Ha OCHOBE MMHepanbHbIX Macer.
KOHTaKT CO CMa304HbIMW MaTepuanamu Ha OCHOBE MUHEpPasTbHbIX Macesn NPUBOAUT
K pasbyxaHuio un pasnoxeHmto. Npu yCTaHOBKE YMNOTHUTENIBHOTO KOJbLA Credy-
€T UCNOJIb30BAaTb TOJIbKO BOAY UJTK CNUPT.
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9.7.1

90

MoBTopHas c6opKa BpalLaioLLero-
csl 3nemMeHTa

TexHn4eckoe 06cnyxmnBaHne / pemoHT

Bepcus c canbHukoBol HabuBkoli

- YcTaHoBuMTe WNOHKY paboyero koneca (14) B rHe3no Ha sany (24).

- YcTaHosuTe pabouee koneco (21) Ha Ban (24), COBMeCTMB € NONOXKeHMEM, OTMe-
YeHHbIM MPU AEMOHTaXe.

~ YcTaHOBUTE KOMMeHcaumoHHble Konbua (25) Ha pabouee koneco (21).

~ HageHbTe BTYnKy (34) c 06enx cTopoH pabouero Koneca Ha Bar.

- BcTaBbTe ynnoTHUTeNbHOe KonbLo (35) mexxay Banom (22) v BTynkoit (34) n y6e-
LMTECh B €70 NPaBUIbHOM MOMOXKEHNUN.

~ 3aKkpyTuTe HakMaHyH ranky (36), Ho He 3aTaruBaTe ee cenyac, ocTaBbTe ocs1ab-
JNIEHHOWN.

- BcTaebTe 6ydepHoe konbuo (39).

- YCTaHoBMTE KPbILWKM canbHUKOB (37), a 3aTeM — pa3bpbizrueaTens Boasl (6) c obe-
UX CTOPOH.

- YCTaHOBMTE BHYTPEHHME KpbIWKM NOALNIHUKOB (5, 30) ¢ o6enx cTopoH Bana (24).

~ YcTaHoBUTe noaaep KmBatoLLme Konbua (4).

- C MOMOLLBIO COOTBETCTBYIOLLErO MOHTAXKHOTO NPMCMOCOBEHNS yCTaHOBUTE NOA -
WnnHUKK (3) Ha KoHLax Bana.

- C MOMOLLBIO AePeBSHHOTO MOMOTKa MPYXKMMTE KOPMyca NOAWMUNHUKOB (2, 33) k
nogwmnHmkam (3).

Bepcus ¢ mopyesbiM ynnomHeHuem ¢ Bmynkamu

- YcTaHoBuTe WNOHKY pabouyero koneca (14) B rHe3no Ha Bany (24).

~ YcTtaHosuTe pabouee Koneco (21) Ha Ban (24), COBMECTUB € NONOXKEHUEM, OTME-
YEHHbIM MPY BEMOHTAXE.

~ YcTaHOBUTE KOMMeHcaLMoHHble Konbua (25) Ha pabouee koneco (21).

- HapeHbTe BTYnKy (34) c o6enx cTopoH paboyero koneca Ha Bar.

- BcTaBbTe ynnoTHUTENbHOE KOMbLo (35) Mexay Banom (22) v sTynkoit (34) u y6e-
LMTECh B €70 NPaBUIbHOM MOMOXKEHUU.

~ 3aKpyTuTe HaknaHyHo ranky (36), Ho He 3aTaruBanTe ee cenvac, ocTaBbTe 0cab-
NEHHO.

Bepcusi c mopueBbIM ynnomHeHuem 6e3 Bmynok

- YcTaHoBUTe WNOHKY pabouyero koneca (14) B rHesno Ha Bany (24).

- YcTtaHosuTe pabouee koneco (21) Ha Ban (24), COBMECTUB € NONOXXEHMEM, OTMe-
YEHHbIM NPY AeMOHTaXe.

- YCTaHOBMTE KOMMeHCaUMoHHble Konbua (25) Ha pabouyee koneco (21).

- 3akpyTwuTe raiiky paboyero koneca (36), Ho He 3aTArmBaiiTe ee ceiyac, ocTaBbTe
ocnabneHHomn.

loBmopHas C6OPK¢1 CamMo20 mopyeBoeo ynjiomHeHus

ﬂpM MOHTa)ke Heobxoanumo nognep>XmeBatb UCKMKOYUTENbHYHO YNCTOTY. Cﬂe,D,YET n3-
6eraTb nospexxaeHuAd I'IOBerHOCTEVI yI'IJ'IOTHeHVIlh M MOHTaXXHbIX Kosel. Hu B KoeM
cny4yae He HAHOCUTEe CMa3KYy Ha CKOJib3silliue NOBEPXHOCTU, MOCKOJIbKY OHU AOJIKHbI
6bITb COﬁpaHbl CYXUMU, HUCTbIMU U 6e3 nbinun. an AeMOHTa>ke ynnoTHeHus npu-
BOOHbIE LIJTVIqJTbI Heo6XxoAMMO 3aMeHUTD.

Bo BpemMA YCTAaHOBKUN YNNOTHEHUA YNNOTHUTENbHbIE KOJ1bLla MOXXHO CMa3aTb Ons
YMeHbLUEHNA NCTUPAHUSA. YNnoTHUTENbHbIE KOMbLa U3 STUNEHNPONMNNEHOBOIO Kay4yka
He OO0JIKHbI KOHTAKTUPOBATb C MAaC/IOM UTA KOHCUCTEHTHOM CMa3Kou. B aTom cniyyae
pekoMeHOyeTca CMaska rinmmuepmHoOmM nnun BOOOMN.
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TexHn4eckoe 06cnyxmnBaHne / pemMoHT “

1 Kopnyc Hacoca 2 CraunoHapHoe cegno
3 CTaumoHapHoe cegno 4 CanbHMKOBAs NNacTuHa
5 YNNOTHUTENbHOE KOMbLO 6 Ban
X TopueBoe ynioTHeHne 1,6 OnopHoe KonbLO

; 1,7 BWHT KpenneHus onopHOro KosbLa

~> YCTaHOBWTE perynnmpoBOYHOE KOMbLIO TOPLEBOro YNIOTHEHUS B ero NpeABapuTenb-
T HO OTMEYeHHOEe MONOXKEHMeE.
| o = 3aKpyTWTe YCTaHOBOUHbIN BUHT (13) B HapnexxalleM MecTe Ha PeryfimpoBoYHOM

B, |I || 1HAT 4 5[ & 2 ] | @& KOIbLie, HO He 3aTArMBaNTe ero cenyac, ocTaBbTe ocnabneHHbIM.
" ! i L - [pwv 3anpeccoBke B CTaLMOHapHble Cefna cieamTe 3a paBHOMEPHbIM pacnpeperne-
| J 1 { HVeM OaBrieHus. B KayecTBe CMasku MCMOMb3yiiTe 60MbLIOE KONMYECTBO BOAbI UK
" u cnupTa. NMpu HeobX0AMMOCTN NCNOMb3YNTe NOCAJ0YHOE KOJbLIO.
-~ Y6epuTech, 4TO CTaLMOHAPHOE YMMOTHUTENIbHOE KOJbLO YCTaHOBMEHO Nog Npsi-
Fig. 28: NMono>xeHne TOpPLEBOro YNIOTHEHUS MbIM yTJIOM.
Ha Bany [INs 0CTanbHbIX YacTeil BbLIMOMHUTE Ty XKe NpoLiedypy, 4To U AN BEPCUM Hacoca C

CanbHUKOBOW HabUBKO.

- YCTaHOBUTE KPbILLKM TOPLEBbIX YNNOTHeHMI (7), a 3aTeM — pa3bpbi3rMBaTesb BO-
abi (6) c 06eunx cTopoH.

- YCTaHOBMTE BHYTPEHHWE KpbILKM NOALWMIHUKOB (5, 30) ¢ o6eunx cTopoH Bana (24).

- YcTaHoBMTe nogaepmBatoLme Konbua (4).

- C NOMOLLBIO COOTBETCTBYHOLLLErO MOHTaXKHOTO NPUCNOCOBAeHUs yCTaHOBUTE NOA -
WnnHKKK (3) Ha KoHuax Bana.

~ C noMOLLbIO JepeBAHHOIO MOTOTKA NPUXKMUTE Kopryca NOALUNMHUKOB (2,33)k
noAwmnHuKam (3).

m TopueBoe ynnoTHeHue 6e3 BTYNKu TopueBoe ynnoTHeHUe C BTYNKOM

OuameTp ynnot- | PaccTosiHue Ha Bany (L), OunameTp ynnot- | PacctosiHue Ha Bany (L),

Henus (@ dw), [mm] HeHus (@ 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

Tabn. 17: Tabnvua onsa perynnmpoBKy TOPLEBBIX YNIIOTHEHUN

9.7.2 MNoeTopHas c6opka Hacoca . .
Y6eauTechb, YTO KOPMYC YUCTbIA, CYXON, M YTO Ha HEM HET NMOCTOPOHHMX MaTepUasnos.

TwaTenbHO OYMUCTUTE KOMMNEHCALMOHHOE KOMNbLO Kopnycaun yﬁe,D,VITECb, YTO Ha HEM
HEeT 3ayCeHLeB.

YBEAOMJIEHUE
@ 3ameHsTe YNNOTHEHUE KaXKAbIM pa3 Npy OTKPbITUM Hacoca.
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“ TexHn4eckoe 06cnyxmnBaHne / pemoHT

Bepcus c canbHukoBol HabuBkoli

—~ lMpuroTosbTe HOBOE YMOTHEHME U3 YEPHOWN COEAMHUTENbHOM Bymaru TONLWMHON
0,25 MM UM aHaNoOrM4YHOro NPOKNA[O4HOro MaTepumana.

- TMogHMMMTE y3en poTopa M MOMECTUTE ero Ha HUXKHIOK YacTb Kopryca Hacoca (22).

—~ Pa3mecTuTe HoBOE YNIOTHEHME Ha pa3pe3HOM (hraHLe HUXKHe MOI0BUHbI KOpMy-
ca.

—~ Y6eOuTechb, YTO YCTAHOBOYHbBIN WTUDT (27) komneHcaumoHHoro konbLa (25) ycTa-
HOBJIEH HAa MeCTO Hagnexxalium obpasom.

— 3aKpenuTe BUHTaMU KPbILLKKU KOHLEBOro noawwmnHuka (5, 30) Ha Koprycax noga-
WMnHUKOB (2, 33), a KOpryc NOALWMMHNKOB — Ha HUXKHEN YacTu kopnyca (22).

- BcrasbTe pasbpbi3ruBatens Bofap (6), Kpbilky canbHuka (37) u 6ydepHoe KonbLo

(39) B HanpaBneHUy NogLIMNHUKOB (3) ¢ 06enx CTOPOH.

MpoBepbTe 1 obecneybTe NpaBUIIbHOE NonoXkeHne paboyero koneca. Ecnu Tpeby-

eTCs perynmpoBKa, BbINOMHUTE ee, 0CNabue/3aTaHyB HakMaHbIe raiku (36) ¢ obenx

CTOpOH paboyero koneca.

YcTaHoBUTe Bce 60NThl pasbemHoro hnarua (15) B cooTBeTCTByOLIME MeCTa.

YCTaHOBUTE BEPXHIOK NONOBMHY Kopnyca (20).

BcTaBbTe yCTaHOBOYHbIE WTMdTHI (23) Kopnyca.

BctasbTe 60nTbl (1) Kopryca NOALUKMMHMKA Ha MECTO.

3aTaHMTe 60NTbl TOPCUOHHBIM CTEP>XKHEM B NMPABUIIbHOV MOC/IeA0BaTENbHOCTY.

KpyTsiLLre MOMEHTbI 3aTSIXKKU CM. B rnaBe «KpyTslye MOMeHTbI 3aTSXKKM BUHTOB».

Y6eamTech, 4To KOMMEHCaLUMOHHOE KOJbLo (25) ycTaHOBNEHO Hagnexxalmm 06-

pasom.

—~ HabenTe HeobxoOnMoe KONMYecTBO Konew, Habuskun B canbHUK. YTobbl NpaBuibHO
pa3pe3aTb CalbHUKOBbIe KOJIbLa, CM. MpUiaraeMble PUCYHKW.

- 3anpeccyiTe 6ydepHoe KonbLo (39) 1 HabelTe ocTaBLIMECS KOMbLA CANbHUKOBOM
HabuBKM.

= YCTaHoBMTE KPbILLKY canbHuKa (37) Ha MecTo 1 BpyuHyto 3aTaHuTe 60nThi (40).
Y6enuTecb B cBO6OAHOM BpaLLleHUN Bana.

N2

Fig. 30: Mpumep pa3pesa nog NpsiMbIM Yriom

NN N2

N2

Pasmep Konuue- Pasmep Konuue-
CanbHUKO- [ CTBO CanbHUKO- | CTBO

BOWM Ha- canbHU- BOM Ha- canbHU-
6uBKMH, KOBbIX KO- 6uBKM, KOBbIX KO-
[mm?] ney [mm] neu

SCH 250-470 | 16
SCH 300-430 | 16
SCH 350-500 | 16
SCH 400-490 | 16
SCH 400-550 | 16

SCH150-230 | 12,7
SCH 150-555 | 16
SCH 200-320 | 12,7
SCH 200-500 | 16
SCH 250-360 | 12,7
SCH 250-380 | 16

B T R

Eo I R )

Tabn. 18: Tabnuua gaHHbIX CanbHNUKOBON HAabUBKM

Bepcuu ¢ mopyesbiM yniiomHeHueM

—~ lMpuroToBbTe HOBOE YMOTHEHME U3 YEPHON COEAMHUTENbHOM Bymaru TONLWMHON
0,25 MM MII1 @aHaNorMYHOTO NPOKMIaQo4HOro MaTepuana.

- TMogHMMMTE y3en poTopa M MOMECTUTE ero Ha HUXKHIOK YacTb Kopryca Hacoca (22).

- Pa3MecTuTe HOBOE YNIOTHEHME Ha Pa3pe3HoOM (raHLEe HUXKHEN NOMOBUHbI KOPMy-
ca.

- Y6eanTech, 4TO yCTaHOBOUHbIN WTUMT (27) koMneHcaumoHHoro konbua (25) ycra-
HOBJIEH Ha MECTO Hadexxallm 06pa3om.

> 3aKpenuTe BUHTAaMU KPbILLKN KOHLLeBOro NOALUNMHMKA (5,30) Ha Kopnycax nog-
WMnHUKOB (2, 33), a Kopnyc NOALWMMHNKOB — Ha HUXKHEN YacTu kopnyca (22).

- BcrasbTe pa3bpbi3ruBatenb Bofb (6), Kpbilky canbHuka (37) u 6ydepHoe KonbLo

(39) B HanpaBneHun NOALNNHMKOB (3) c 06enx CTOPOH.

MposepbTe 1 0becrneybTe NpaBUNbHOE NONoXeHue paboyero koneca. Ecnu Tpeby-

eTCA perynmMpoBKa, BbINOMHNUTE ee, 0CNabus/3aTsaHyB HakuaHbIe raiiku (36) c obeunx

cTopoH paboyero Koneca.

YcTaHoeuTe Bce 60NTbI pasbeMHoro dnaHua (15) B cooTBeTCTBYyOWME MecTa.

YCTaHOBUTE BEPXHIOK NOMoBUHY Kopryca (20).

BcTaBbTe ycTaHOBOUHbIE WTMdTHI (23) Kopnyca.

BctasbTe 60nTbl (1) Kopryca NOALUKMMHMKA Ha MECTO.

N2

N 22

92 WILO SE 2020-10



HencnpasHOCTY, MPUYMHBI U CMOCOBbI yCTPaHeHMs! “

~ 3aTaHuTe 60nTbl (15) 1 (1) TOPCMOHHBIM CTEP>XKHEM B NPaBUIbHO NOC/eA0BaTe b~
HOCTU. KpyTALLIME MOMEHTbI 3aTSXKKM CM. B rnaBe «KpyTalLme MOMEeHTbI 3aTSXKKM
BUHTOB».

~ YCTaHOBUTE KPbILIKM TOPLEBbIX YNNOTHeHW (7) Ha MecTa v 3aTAHNTE COOTBETCTBY -
towwme 60nTbi (28).

~ Y6eamTech, 4TO KOMMEHCALMOHHOE KOMbLO (25) ycTaHOBReHO Hagnexkalwmm 06-
pasom.

- TMpukpenuTe WwnaHronposodbl (19) K KpbiLLKam TOpLeBoro ynnoTHeHus (7).

YBEAOMITEHUE

@ Mpun c6opKe KOMMOHEHTOB 13 Hep>KaBetoLLLel CTanu HaHecUTe NacTy U3 Ancynbhu-
[a monubaeHa ons NpenoTBPaLLEHUs NCTUPaHMs/3aenanms. ITo TakxKe obnerdmt
CHATUe nx B byayLem.

9.7.3 KpyTsime MOMEHTbI 3aTSXKKHU
BUHTOB

Knacc npoy- | MomeHT | HomMuHanbHbI AMameTp, KpynHas pesb6a
HoCTH BpalLeHus

| |M6

|M8 |M10 |M12 |Mll+ |M16 |Mzo |Mzz |M24 |M27 |M3o |M33 |M36
8.8 ||-|-M |9,2 |22 |44 |76 |122 |190 |3oo |350 |500 |6oo |1450 |1970 |2530
oyT- 68 |162 [325 |56 |90 |140 |221 |258 |[369 |443 |1069 |1452 | 1865
yHT-CH-
na

Ta6s1. 19: KpyTALLMEe MOMEHTbI 3aTSXKKU 451 Heo6paboTaHHOro BUMHTA (0TAeNKa YepHeHnem); KodhduumeHT nctupanms 0,14

10 HeucnpaBHOCTU, NPUYUUHBI U
cnocobbl ycTpaHeHuUs

OMACHO

OnacHocTb CMepTU BCrieaCcTBUue NnopakeHusa 351eKTpu4eCKUMM TOKOM

HEI'IpaBMJ'IbHOE noseneHne npu BbIMOJIHEHUN 3NTEKTPOMOHTAXKHbIX pa60T MOXKET
NPUBECTU K CMEPTU OT NOPa>KeHUd 3N1eKTpNHeCKUM TOKOM. 3]16KTp0MOHTa)KHbIe
paﬁOTbI O00J1KEH BbIMOJIHATb KBaﬂVId)VILlVIPOBaHHbIl‘;I ANEKTPUK B COOTBETCTBUN C
MeCTHbIMU MPUMEHNUMbIMU MPpaBuUnamun.

OCTOPO>XXHO

Haxo>xpeHue niofeit B paboyeit 30He Hacoca 3anpeLyeHo.

Bo Bpemsi aKcmyaTaumm Hacoca fItoAn MOryT NoJly4uTh (CepbesHble) TpaBMbl.
Mo3Tomy NoAan He JOMXKHbI HAX0[AUTLCSA B paboyel 3oHe. Ecnn nepcorany Heobxo-
AVIMO BONTM B paboyyto 30HY Hacoca, Hacoc cfiedyeT BbIBECTM U3 KCMIyaTauum v
3aLUUTUTb OT NMOBTOPHOIO HECAHKLIMOHMPOBAHHOTO BKITOYEHWS.

OCTOPOXXHO

OcTpble Kpas paboyero Koneca

Ha pabouem kosnece BO3MOXKHO 06pa3oBaHme oCTpbIX Kpaes. OnacHOCTb oTpy6HaHus
KOHeYHocTeln. HeobX0AMMo HOCUTb 3aLLUMTHbIE MepYaTKM A8 3aLLMUThl OT MOPE30B.

> B >

HAanbHeliwue wazu no noucky u ycmpaHeHuto HeucnpaBHocmeii

Ecnu nepeuncrneHHble 3gecb NyHKTbl HE MO3BONAIOT YCTPAHWUTL HEMCMNPABHOCTb, 0bpa-
TUTECh B TEXHNYECKUI oTAeN. TEXHUYECKUA OTAEN MOXKeT OKa3aTb NOMOLLb Cleayto-
wunmm cnocobamu:

—~ TenedOHHas NN NUCbMEHHAs NOOOEPXKKa;

> MOAAEepP>XKa Ha MecTe;

— OCMOTp M PEMOHT Ha 3aBofe.
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10.1

10.2

9%

HeucnpaBHocTH

MpuumHbI M cNocobbl ycTpaHeHUs

HewncnpaBHOCTH, NPUYNHBI U cnocobbl yCTpaHeHnsa

33 NOMOLLb CO CTOPOHbI TEXHUYECKOTO OTAeNa MOXKeT B3MMaTbes nnata. Ans nonyye-
HWSI BOMOJIHUTENbHOM MH(OPMaLmUm 06paTUTeCh B TEXHUYECKUIA OTOEr.

Tunbl BO3MOMCHbIX owubok

ot o

1 CNMWKOM HM3Kas NPOM3BOANTENbHOCTb

2 Meperpyska afnekTpogsuratens

3 CnNuLLKOM BbICOKOE faBfieHne Co CTOPO-
Hbl Hacoca

4 CnvLKoM BbicOKasi TemnepaTypa nog-
LUINMHMKA

5 YTeuyka yepes Koprnyc Hacoca

6 YTeuyka yepes ynnoTHeHue Bana

7 Hacoc paboTtaeT c nepeboamu nnum cnu-
KOM rpOMKO

8 Cnuwikom BbiCcOKasa TemnepaTypa Hacoca

Tabn. 20: Tunbl ownbok

Tun ownbkn

MpuumHa Cnoco6 ycTpaHeHus
CnuLwKom BbICOKOE — MNpoBepuTb yCTaHOBKY
npoTMBO4ABMEHNE Ha Hanu4une 3arpssHe-
X HUN
— BbinonHuTb cbpocC pa-
6ouein ToUkK
Hacoc n/unu Tpy6onpo- | — YaanuTb Bo3ayx us
X BO[, 3aMOJTHEHbI He Hacoca v 3anofIHUTb
NMOSTHOCTbIO BCacbiBaoWwmin Tpybo-
nposop,
Cnuwkom Huskoe gas- | — OTKOppeKTMpoBaThb
JNleHMe Ha Bxode unu ypOBeHb MepekaymBae-
CNUWKOM 60nbLLas OT- | MOM XXUOKOCTH
puuaTenbHas BbICOTa — CBeCTU K MUHUMYMY
BCaCbIBaHMUSA COMpOTMBIIEHNE BO BCa-
X CbIBAOLLEN NINHUN
— MpouncTuTb PUNbLTP
— YMeHbLUNTb OTpuLa-
TenbHYIO BbICOTY BCa-
CbIBaHWS, YCTAHOBMB
Hacoc HUXe
X Cnuwkom 6onbLuas — 3aMeHUTb U3HOLIEH-
X YyNNOTHUTENbHAsA Ka- HO€ KOMMEHCaLMOHHOoEe
HaBKa Mo NpuYnHe U3- | KOsbLO
Hoca
HenpasunbHoe Hanpas- | — MI3mMeHUTb ha3bl nog-
X NeHuve BpaLLeHns KITHOYeHNS 3NeKTpo-
nBuratens
Hacoc BcacbiBaeT BO3- | — 3aMeHWUTb YNIoTHe-
X OYX UMW BCACbIBAKOLLAS | HUe
TIVHUS HErepMeTUYHa — MNpoBepwuTb BcacbiBa-
FOLLLYO NINHMIO
3acopeH nogBoaAWMN | — YAanuTb 3acopeHune
X Tpybonposofd nnu pa-
6o4ee Koneco
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HewncnpaBHOCTH, NPUYNHDI U cnocobbl yCTpaHeHusa

Tun own6Ku

MpuumHa

Cnocob ycTpaHeHus

Hacoc 3abnokuposaH
HEe3aKpenneHHbIMU U
3acTpSABLUMMU JeTans-
MK

— QumncTUTb Hacoc

Bo3ayLiHble KapmaHbl B
Tpybonposoae

— M3meHunTb CXemy pac-
nono>kenns Tpy6 nnu
YCTaHOBUTb BEHTUNSA-
LIMOHHBIN KnanaH

CnuLWKOM HMU3Kas Ya-
CTOTa BpalleHus:

— CYaCTOTHbIM Npeob-
pa3oBaTenem;

— 6e3 4yacToTHOro
npeobpasosaTens

— YBeNuunTb 4acToTy B
A0nycTMMOM AMnanaso-
He

— [poBepuTb Hanps>xe-
Hue

[Byxga3zHas paboTa
afeKTpoaBUraTens

— MpoBepuTb hasbl 1
nnaekue npepoxpaHn-
Tenu

CnnLWKOM HU3KOe Npo-
TMBOOaBlIeHMe Hacoca

— MNepeycTaHoBUTL pa-
604yt0 TOUKY UNK OTpe-
rynuposatb pabouee
Koneco

BA3kocTb unu nnot-
HOCTb I'IEPEKEI"IVIBBGMOVI
XKNOKOCTU BblLLe pac-
YEeTHOro 3Ha4yeHnd

— MNposepuTb onpege-
neHve NapameTpoB Ha-
coca (npokoHcynbTHpO-
BaTbCA C U3rOTOBM-
Tenem)

Hacoc ucnbiTbiBaeT me-
XaHU4YecKoe Hanps>xe-
Hune

BbinonHUTbL Hagnexa-
LM MOHTA>K Hacoca

X
X
X
X
X
X
X
X
X
X | X

CnMLWKOM BbICOKas Ya-
CTOTa BpaLLeHuns

MMoHM3UTb YacToTy Bpa-
LieHns

Hacapka Hacoca nnoxo
OTLEHTPMUpOBaHa

- WcnpaButb LeHTpoB-
Ky

CnuLwKOoM BbiCOKas Cn-
naTarun

— MpouncTnTb pasrpy-
304Hble OTBEPCTUS B
paboyem konece

— MpoBepunTb cOCTOR-
HMe KOMMEeHCaLMOHHbIX
Konew

HepocTaTo4yHas cMa3ka
noaLwmnnHMKa

MpoBepuTb nogLwnmM-
HVK, 3aMEHUTb NOA-
LUNMAHUK

He cobntopaeTtcs pac-
CTOSIHWE CLeneHuns

— N3meHnTb paccToa-
HUe cuensieHnsa

— O6bbem pacxopa
CIINLLIKOM HU3KWUI

— Moppep>xmBaTthb pe-
KOMeHAYeMbI MUHN-
ManbHbI 06bemM pacxo-
na

— HenpasunbHo 3a-
TSHYTbl BUHTbI KOpryca
unu gedexT ynnoTHe-
HUs

— poBepnTb KPyTALLMI
MOMEHT 3aTSXKKM

— 3aMeHUTb YyNNoTHe-
Hue

YTeuka B TopuesoM
YNJNOTHEHUN

— 3aMeHuTb Topuesoe
ynJioTHEHUE

M3HoleHa BTy nKa Bana
(npu Hannuum)

— 3aMeHuTb BTYJIKY Ba-
na

PasbanaHcuposka pa-
6ouero koneca

— BbInonHUTL NOBTOp-
Hyto 6anaHCcMpoBKyY pa-
6o4ero koneca

MHCTpYKUMS NO MOHTaXy v akcnnyaTauum Wilo-Atmos TERA-SCH
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3anacHble 4YacTtu

3anacHble 4acTu

Tun own6KKU

MpuunHa Cnocob ycTpaHeHus

X MospexxaeHune nog- — 3ameHuTb noawmn-
LUMMHKKA HUK

X MocTopoHHUNM npegmeT | — O4YNCTUTB HacocC
B Hacoce

X | Hacoc paboTtaet npu — OTKpbITb 3aMOpHYO

33KpbITOM 3aNopHoON apmaTtypy B HanopHoOM
apmaType Tpybonposoae

Tabn. 21: MpuynHbl oWNBOK 1 cnocobbl UX yCTPaHeHMs

3anacHble 4aCTy MOXKHO 33Ka3aTb Y MECTHOTO YCTAHOBLUMKA /MU B TEXHUYECKOM
otaene komnaHun Wilo. CnMcok opurMHanbHbIX 3anacHbiX 4acTemn: CM. JOKYMEHTaLMIo
Mo 3anacHbIM YacTsm komnanum Wilo 1 cnefytoLLyto MHhOPMaLMio B HACTOSLLMX
MHCTPYKLMSIX MO MOHTaXKy W 3KCMnyaTauum.

BHUMAHME

OnacHocTb MaTepuanbHoro yuiep6a

Be3ynpeyHoe hyHKLMOHNPOBaHME HAacOCa MOXKeT ObITb rapaHTUPOBAHO TOJILKO B
C/ly4ae UCrnosib30BaHWS OPUTMHANbHbBIX 3an4acTen.

Mcnonb3yinTe TONbKO OpUrMHanbHble 3an4acTu komnanum Wilo.

NHdopmMauums, KoTopyto Heo6XoAMMO NPeAoCTaBUTb MPK 3aKa3e 3anacHbIX YacTeln:
HOMepa 3anmacHbIX YacTeil, Ha3BaHMA/ONMCaHMs 3aNacHbIX YacTeil, BCe AaHHbIe C
thupmeHHoM Tabnunukm Hacoca.

PekomeHOyemble 3anacHble yacmu

B cnyyae cTaHgapTHOW 3KCMyaTaumm Mbl PEKOMEHOYEM CriedyHOLLMIA CMIMCOK 3anac-
HbIX YacTew Mo CPOKY IKCMayaTaLmm.

Iins 2 neT HopManbHOM 3KCNMyaTaUum
TopueBoe ynioTHEHWE UKW HAaBKBKA, NOOLUMIMTHUKM KaYeHUS U Pa3NnyHble YNioTHe-
HUS, HeobXoAMMble ANS eMOHTaXa Hacoca.

Ans 3 neT HOpManbHOW 3KCNNyaTauun

TopueBsoe ynnoTHeHne Unu Habueka, NOALUMMHUKN KaYEHNS U pa3fnyHble YNnoTHe-
HUSA, HeobXoOMMble A9 AEMOHTa)a Hacoca, KOMMNEHCALNOHHbIe KOMbLa U UX ranku.
[ns HacocoB, OCHALLEHHbIX CaNbHNUKOBOM HabUBKOW, peKOMEHO,0BaHA Tak>Ke CalbHU-
KoBasi NnacTuHa.

[ins 5 neT HOpManbHOW 3KCNNyaTauum
3aKaXkmTe Ty XKe NapTUIO 3aMacHbIX YacTen, YTo 1 4na 3 net, n gobaebTe Ban 1 pabo-
Yee Koneco.

TexHuueckoe 06Cny>KMBaHNE HACOCOB C Pa3bEMHbIM KOXYXOM MpoLLe, YeM HAacoCoB
LpYrux TMNoB. 3aTeM, YTo6bl 06NerynTb 3Ty ONepaLmio, Mbl HACTOSTENbHO PEKOMEH-
AYyEeM 3aKynuTb NapTUIO 3aMacHbIX YacTen C HACOCOM, YTOObI COKPATUTbL BPEMSI MPO-
cTos. HacTosTenbHO pekoMeHayeTcs NprobpeTaTb OPUTMHanbHbIe 3anacHble YacTu OT
komnanum Wilo. Bo n3bexaHne owmbok Mbl peKOMeHAyeM BaMm NpefoCcTaBsTh BMecTe
¢ Nto6bIM 3aKa30M 3aMacHbIX YacTer MHPOPMALMIO, YKa3aHHYHO Ha NacropTHON Ta-
6nuuKe Hacoca u/Mnu anekTpoaBUraTens.

PekomeHayemble 3anacHble YacTy (Bepcus ¢ canbHUKOBOM HabMBKOW)

Ne Onucavue Konuue- | PekomeHpye-
cTBO Mble

1 BonTbl KpenneHus kopnyca NoALMNHMUKA 8

2 Kopnyc nogwmnHuka (npusogHas ctopoHa) 1

3 MopwnnHuk 2 .

4 Moppep>kuBatoLlee KosbLO 1
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3anacHble 4acTu

PekoMeHAayeMble 3anacHble 4acTu (Bepcus ¢ canbHUKOBO HaBUBKOW)

5 KpblLwKa KoHLeBoro nogwunHuka (npusogHasi| 1
cTopoHa)
6 Pa3bpbi3ruBaTenb Boabl 1
11 LlecTurpaHHas npobka -
12 BonTbl KpennexHus orpaxxaeHns Kopnyca 4 .
YMNOTHEHNS
13 OrpaxxgeHune Kopnyca ynfioTHeHuS 4 .
14 LLinoHka paboyero Koneca 1
15 BonTbl KpenneHns paspesHoro naHua -
16 MopgbemHble 60nThI 2 .
17 KpaH ong Bbinycka Bo3ayxa 1 .
18 BuHTOBOW [OMKpaT AN5 OTKPLITUS BEPXHEWN 2
YacTu Kopnyca
19 LnaHronposop 2 .
20 BepxHsas yacTb Kopryca Hacoca 1
21 Pabouee koneco 1
22 Hu>xHas yacTb Kopryca Hacoca 1
23 YCTaHOBOYHbBIN WTUGT NS NO3ULMOHMpPOBa- | —
HUS
24 Ban 1
25 KomneHcaunoHHoe KonbLo 2 .
27 YCTaHOBOYHbIN LWTUMT KOMMEHCALMOHHOTO 2 .
KosbLa
29 BonTbl KpenneHns KpbIWKK NOALMMNHMUKA 8
30 KpblILwKa KOHLEBOro NoALWMMHMKA (Henpm— 1
BO/Has CTOPOHa)
31 CronopHas wanba 1 .
32 3a)KMMHas ravka 1 .
33 Kopnyc nogwmnuuka (HenpueogHas ctopona) | 1
34 Brynka 2
35 YNNoTHWUTENbHOE KOMbLO ANS BTYNIKK 2
36 HaknpgHas ravka 4
37 KpblLKa canbHuKa 2
38 CanbHuk KomnnekT | ¢
39 ByhepHoe konbLo 2
40 bonT ons canbHuka 2
LlinoHka My Tl 1
Koxkyx My Tbl Komnnekr | ¢
BymaxkHoe ynnotHeHue 1 .

Tabn. 22: PekomeHOyeMmble 3anacHble 4acTu (Bepcvm C CanbHUKOBOW HabuBKoOM)

PeKOMeHOyeMble 3andacHble 4acmu (BepCllH € mopyeBbiM ynnomHeHueM)

PekomeHayeMble 3anacHble 4acTu (Bepcus ¢ TopueBbIM ynnoTHeHeM)

Ne Onucanune Konuue- | PekomeHpye-
CcTBO Mble
1 BonTbl KpennexHns kopnyca NoALWMNHMKA 8
2 Kopnyc nogwmnuuka (npMBoaHas cTtopoHa) 1
3 MoowmnnHmK 2 .
4 Moppep>kuBatoLlee KoJbLO 1
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3anacHble 4acTu

PEKOMEHHyeMbIe 3anacHble 4YacTu (BepCMﬂ C TopueBbIM yﬂﬂOTHEHMeM)

5 KpblLwKa KOHLeBoro nogwunHuka (npusogHas| 1
cTopoHa)
6 Pa36psbi3rneatens Boabl 1
7 KpblILwKa TopLeBoro ynioTHeHUs 2 .
8 YNNoTHUTEeNbHOE KOJIbLO 2 .
9 TopueBoe ynnoTHeHne 2 .
10 OnopHoe KonbLo 2 .
11 LllecTurpaHHas npobka -
12 BonTbl KpenneHns orpa>kaeHuns Kopnyca 4 .
YMNOTHEHNS
13 OrpakaeHve Kopnyca ynnoTHeHNs 4 .
14 LLinoHka pabouero Koneca 1
15 BonTbl KpenneHns paspesHoro dnaHua -
16 MogbemHble 60nThI 2 .
17 KpaH ong Bbinycka Bo3ayxa 1 .
18 BuHTOBOW OOMKpaT A4N5 OTKPbITUS BEpXHEWN 2
YacTu Kopnyca
19 LLinanronposop 2 .
20 BepxHsa yacTb Kopnyca Hacoca 1
21 Pabouee koneco 1
22 Hu>XHAS YacTb Kopnyca Hacoca 1
23 YCTaHOBOYHbIN WTUPT ANS NO3MLMOHUPOBa- | —
HUS
24 Ban 1
25 KomneHcaunoHHoe KonbLo 2 .
26* [arka paboyero koneca 2
27 YCTaHOBOYHbIN LUTU(MT KOMMNEHCALMOHHOTO 2 .
KoJbLa
28 BonTbl KpenneHus KpbILLKK TOPLEBOTO 2
YMNOTHEHNS
29 BonTbl KpenneHns KpbILLKW NOALWMNMHMKA 8
30 KpbilKa KOHLEBOro noALWwnmnH1Ka (Henpu- 1
BO[Has CTOPOHA)
31 CronopHas wanba 1 .
32 3a>KMMHas ravika 1 .
33 Kopnyc nogwmnHuka (HeanBonHaﬂ CTOpOHa) 1
34**  Brynka 2
35**  YNNOTHWUTENbHOE KOMbLO ON5 BTYNKN 2
36**  HakupgHas ranka 4
LLinoHka My Tbl 1
Ko>xyx My Tbl KomnnekT |«
ByMa>kHoe ynnoTHeHne 1 .

* Tonbko ang Bepcuu C TopLeBbIM yNNOTHEHUEM 6e3 BTYJIKU; ** Tonbko Ang Bepcun
C TOpLEeBbIM yNIOoTHEHNEM C BTyJ'IKOﬁ.

Tabs1. 23: PekoMmeHayeMble 3anacHble 4acTu (Bepcus ¢ TopLUeBbiM yNAOTHeHVEM)

98
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123

12.4

YTunusauus
Macna 1 cma3oyHble Ma'repuanbl

Bopornukonesas cmecb

CpencTBa MUHOAUBUAYANbHOM 3a-
WMTbI

NHdopmauus o cbope ncnonbso-
BaHHbIX 3N1EKTPUYECKUX 1 IneK-
TPOHHbIX U3penun

YTunusaums “

Pabouyto nepekaynBaemyto >XnaKocTb Heobxoamnmo cobpaTtb B nogxoasLumne pesep-
Byapbl U yTUNN3MPOBATb B COOTBETCTBUU C MECTHBIMU MPUMEHUMbBIMWU HOPMATUBHbLIMM
TpebosaHnamm (Hanpumep, 2008/98/EC).

Pabouas nepekaynsaemMas XXMOKOCTb COOTBETCTBYET KNaccy onacHoOCTK Ansa soabl 1
®depepanbHOro pernameHTa lepMaHnm Mo BeLLeCTBaM, OnacHbIM A4ns soabl (VwVws).
Mpu ee yTrnusaummn Heobxoanmo cobntofaTb MeCTHbIE MPUMEHUMble HOPMATHBHbIE
Tpe6osanus (Hanpumep, DIN 52900 no nponaHamnony v NPONUNEeHT INKONIO).

Mcnonb3oBaHHble CpeCcTBa MHAWBMAYANbHOMN 3aLMThbl HEO6XOAMMO YTUNN3MPOBATh B
COOTBETCTBUM C MECTHBIMU MPUMEHUMBIMIA HOPMaTUBHBIMU TpeboBaHMUAMN (Hanpu-
mep, 2008/98/EC).

Hapnexallas yTunvsaums n CooTBeTCTBYOLLAs NepepaboTka 3TOro NpoAyKTa no3so-
naT n3bexxaTb HaHeceHUs yuwep6a OKpy>KatoLLen cpefe v OMacHOCTU Ans Ballero 340-
poBbs.

YBEAOMIJIEHUE

He yTunusuposaTtb BMecTe ¢ 6bITOBbIMUA OTXOAaMU

JTOT CUMBOJT 03HAYAET, YTO IMEKTPUYECKUE U INEKTPOHHBIE U3AENUS HENb3S YTU-
NnN3npoBaTb BMeCTe C ObITOBbIMMU oTXogamu. JTOT CUMBOJ HAaHECEH Ha npoaykT,
YNaKOBKY UJIM CONPOBOOUTESIbHYIO OOKYMEHTAUNIO.

O6paTnTe BHUMaHWe Ha CredytoLiMe MOMEHTbI B OTHOLIEHUM NPaBuIibHOro obpalle-

HWS, NnepepaboTKM N yTUNU3aLMM NPOAYKTa:

— cpaBaiiTe NPOAYKT TOMbKO B CMELManbHO npeAHasHauyeHHble CepTURULMPOBaHHbIe
MYHKTbI NpUema;

- cobntofanTe MecTHble MPYMeHVMble HOpMaTKBHbIe TpeboBaHwMs.

YToObl y3HaTb 0 Haaexkalllel npouenype yTunmnsaumm obpaTnTech K MeCTHbIM opra-
HaM camoynpasneHus, B 61V>XKANLLNA NYHKT yTUM3aLMM OTXOL0B UK K BalleMy Aun-
nepy. Ansg nony4yeHns [onoNHUTeNbHOM MHOpMaLmMmn 06 yTunmsaumm cm.
www.wilo-recycling.com.

Bo3MO>KHbI U3MeHeHus 6e3 npenBapuTenibHOro yeegomMmneHus.
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13 MpunoxxeHune
13.1 Mpumepbl TUNOBbIX CXEM MOHTa-
xa

Fig. 31:
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MpunoxkeHve

Mpumepbl NpaBUNBLHOM U Henpa-

13.2

6onpoBo-

BUNbHOMN CUCTEMbI TPY

nos

Fig. 32:
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