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1 Introduction

These refrigeration compressors are designed and
manufactured according to the latest US and European
safety standards. They are intended for incorporation
into machines in accordance with the EU Machinery
Directive 2006/42/EC. They may only be put into opera-
tion if they have been installed into the machines ac-
cording to these Mounting/Operating Instructions and if
the overall installation complies with the applicable
legal provisions. Applied standards see ac-001-*.pdf on
www.bitzer.de.

The electrical components comply with the EU Low
Voltage Directive 2014/35/EU. Moreover, the pressur-
ized components comply with the EU Pressure Equip-
ment Directive 2014/68/EU.

The compressors have been built in accordance with
state-of-the-art methods and current regulations. Partic-
ular importance was placed on user safety.

These Operating Instructions must be kept available
near the refrigeration system during the whole lifetime
of the compressor.

2 Safety

2.1 Qualified and authorised staff

All work done on the products and the systems in which
they are or will be installed may only be performed by
qualified and authorised staff who have been trained
and instructed in all work. The qualification and expert
knowledge of the qualified staff must correspond to the
local regulations and guidelines.

2.2 Residual risks

The compressor may present unavoidable residual
risks. That is why any person working on this device
must carefully read these instructions.

The following rules and regulations are mandatory:

» the relevant safety regulations and standards (e.g.
EN378-2, EN60204 and EN60335)

» generally accepted safety rules,
« EU directives,
* UL, NEC and other safety standards,

* national regulations.

2.3 Safety references

are instructions intended to prevent hazards. Safety ref-
erences must be stringently observed!

NOTICE
' Safety reference to avoid situations which may
- result in damage to a device or its equipment.

CAUTION

A Safety reference to avoid a potentially hazard-
ous situation which may result in minor or mod-
erate injury.

WARNING

Safety reference to avoid a potentially hazard-
ous situation which could result in death or seri-
ous injury.

DANGER

Safety reference to avoid an imminently hazard-
ous situation which may result in death or seri-
ous injury.

> >

2.3.1 General safety references

State of delivery

CAUTION

The compressor is filled with a holding charge:
Excess pressure 0.2 .. 0.5 bar nitrogen.

Risk of injury to skin and eyes.

il Depressurise the compressor!

Wear safety goggles!

© >

For work on the compressor once it has been put
into operation

WARNING

The compressor is under pressure!
Serious injuries are possible.
Depressurize the compressor!

17N Wear safety goggles!

@[>

CAUTION

Surface temperatures of more than 60°C or be-
low 0°C.

Risk of burns or frostbite.

Close off accessible areas and mark them.
Before performing any work on the compressor:
switch it off and let it cool down or warm up.

> >
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NOTICE
' Risk of compressor failure!
- Operate the compressor only in the intended ro-

tation direction!

3 Application ranges

Permitted refrigerants A1 refrigerant (R410A)

A2L refrigerants
(R452B, R454B, R32)

Oil charge BITZER BVC32
(BITZER BSE55)

Application limits See compressor bro-
chure ESP-130 and
BITZER SOFTWARE.

When using any other
refrigerants, please
contact BITZER.

WARNING
A Risk of bursting due to counterfeit refrigerants!

Serious injuries are possible!
Purchase refrigerants only from reputable man-
ufacturers and reliable distributors!

3.2 Maximum applied pressure limits

ORBIT 6 A1 refrigerants
Low pressure side: 33.3 bar / 480 psig
High pressure side: 45.0 bar / 650 psig
ORBIT 8 A1 refrigerants
Low pressure side: 31.0 bar / 450 psig
High pressure side: 45.0 bar / 650 psig

3.3 Use of flammable refrigerants of the A2L
safety group

o Information

I The information in this chapter about the use of
refrigerants of the A2L safety group refer to
European regulations and directives. In regions
outside the EU, observe the local regulations.

This chapter describes the additional residual risks
posed by the compressor when using A2L safety class
refrigerants and provides explanations. This information
helps the system manufacturer carry out the required
risk assessment. The information alone can in no way
replace the risk assessment for the system.

D>

Risk of air penetration during operation in the
vacuum range

NOTICE
' Potential chemical reactions as well as in-
- creased condensing pressure and rise in dis-

charge gas temperature.
Avoid air penetration!

WARNING

A critical shift of the refrigerant ignition limit is
possible.

Avoid air penetration!

3.1 Name plate

The name plate is attached to each compressor hous-
ing and contains relevant information like serial num-
ber, LRA and max. operating amperage, oil type and
charge, etc. Additionally, it contains the relevant ap-
proval marks, and BITZER QR code that may be used
to ensure that the compressor is an authentic BITZER
compressor.

A2L refrigerants
34.2 bar / 496 psig
45.0 bar / 650 psig

A2L refrigerants
34.2 bar / 496 psig
45.0 bar / 650 psig

Design, maintenance and operation of refrigeration sys-
tems using flammable refrigerants of the A2L safety
class are subject to particular safety regulations.

When installed in accordance with these operating in-
structions and under normal operating conditions
without malfunction, the compressors are free from ig-
nition sources that could ignite the flammable refriger-
ants of the A2L safety group. They are considered
technically tight. The compressors are not designed for
operation in an Ex zone. The compressors have not
been tested for use with flammable refrigerants in ap-
plications according to the UL standard or in units ac-
cording to EN/IEC60335 standards.

ESB-130-9-rus
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e Information
When using a flammable refrigerant:
Affix the warning sign “Warning: flammable ma-
terials” (W021 according to ISO7010) well vis-
& ibly to the compressor. An adhesive label show-
ing this warning sign is enclosed with the Oper-
ating Instructions.

The combustion of refrigerant in the compressor’s ter-
minal box can only happen when several very rare er-
rors occur simultaneously. The probability of this event
occurring is extremely low. Combustion of fluorine-
based refrigerants can release lethal amounts of toxic
gases.

DANGER

Life-threatening exhaust gases and residues of

combustion!

Sufficiently ventilate the machinery room for at
L\ least 2 hours.

Never inhale combustion products.

Use appropriate, acid-resistant gloves.

In case of suspected burnt refrigerant in the terminal
box of the compressor:

Do not enter the place of installation and ventilate it for
at least 2 hours. Do not enter the place of installation
until the combustion gases have completely escaped.
Never inhale combustion products. The potentially toxic
and corrosive exhaust air must be released into the at-
mosphere. It is necessary to use suitable, acid-resistant
gloves. Do not touch moist residues, but allow them to
dry, because they may contain dissolved toxic sub-
stances. Have trained staff clean the parts concerned
or, if the parts are corroded, dispose of them properly.

3.3.1 Compressor and refrigeration system

requirements

The specifications are established in standards (e.g.
EN378). In view of the high requirements and product
liability, it is generally advisable to conduct the risk as-
sessment in cooperation with a notified body. Depend-
ing on the design and the refrigerant charge, an as-
sessment according to the EU Framework Directives
2014/34/EU (ATEX 114) and 1999/92/EC (ATEX 137)
may be necessary.

DANGER

Fire hazard in the event of refrigerant leakage

and in the presence of an ignition source!
Avoid open fire and ignition sources in the ma-

A chinery room and in the hazardous zone!

>

» Mind the ignition point in air of the refrigerant used,
see also EN378-1.

» Ventilate the machinery room according to EN378 or
install an extraction device.

> In case of leakage: Leaking refrigerant is heavier
than air and flows downwards. Avoid accumulation
and formation of ignitable blends with air. Do not in-
stall in ditches or near venting or drainage openings.

» The devices are not designed for operation in an Ex
zone. If it is not possible to avoid an ignitable atmo-
sphere by means of ventilation, the device has to be
shut down safely. The safety shut-down can be
triggered by a gas warning system that reacts at
20% of the LFL/LEL.

» Protect the pipelines against damage.

» Install components from which refrigerant may leak
(e.g. low and high pressure limiter or low and high
pressure cut-out) only outside the switch cabinet!

» Only use tools and devices that are suitable for A2L
refrigerants. See also A-541 (HTML).

If the following safety regulations and adaptations are
complied with, the standard compressors can be oper-
ated with the specified refrigerants of the A2L safety

group.

» Observe the max. refrigerant charge according to
place of installation and installation area! See
EN378-1 and local regulations.

* No operation in vacuum range! Install safety devices
for protection against insufficient and also excessive
pressure and make sure that they are designed in
accordance with the requirements of the safety regu-
lations (e.g. EN378-2).

» Prevent air penetration into the system — also during
and after maintenance work!

3.3.2 General operation requirements

Operation of the system and personal protection are
usually subject to national regulations on product
safety, operational reliability and accident prevention.
This requires separate agreements to be made
between the system manufacturer and the end user.
Implementation of the required risk assessment for in-
stallation and operation of the system is the responsibil-
ity of the end user. To this end, cooperation with a noti-
fied body is recommended.

To open the pipes, use only pipe cutters; do not use an
open flame.

When using flammable refrigerants of safety group
A2L, additions, changes and repairs of the electrical

ESB-130-9-rus



system are only possible to a limited extent and must
be subject to a risk assessment by the customer.

4 Mounting

4.1 Transporting the compressor

Either transport the compressor screwed onto the pallet
or lift it using the eyebolts.

DANGER
Suspended load!
Do not step under the machine!

> >

Fig. 1: Lifting the ORBIT 6

Fig. 2: Lifting the ORBIT 8

4.2 Installing the compressor

4.2.1 Installation location

Install the compressor vertically. Maximum allowable
lateral tilt: 3°. For marine applications, please contact
BITZER.

For outdoor installation, take suitable measures to pro-
tect the compressor against corrosion (e.g. caused by
seawater or aggressive atmosphere) and low outside
temperatures. Lifting lugs and pipe connection points
should be coated with touch-up paint or suitable anti-
corrosion coasting after handling and installation to
minimize potential for unsightly surface rust. Consulta-
tion with BITZER is recommended.

4.2.2 Vibration dampers

To avoid noise and vibration transmission to the envir-
onment, it is recommended mounting all compressors
with damper elements.

For compound compressor units, the compressors
must be solidly mounted (without vibration damper) on
the fixing rails. Mount the vibration damper below the
fixing rails.

Tightening
ORBIT 6 + ORBIT 8

ESB-130-9-rus
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Type | for single compressors: Maximum joint preload:
21.351 Nm (4800 Ibs)

Type Il for tandem and trio: Maximum joint preload:
21.351 Nm (4800 Ibs)

ORBIT 6

ORBIT 8

Fig. 3: Vibration dampers

NOTICE

Do not mount the compressor solidly on the
heat exchanger!

Risk of damage to the heat exchanger (fatigue
fractures).

Type | Compressor Kit number
: S ORBIT 6 Trio 37002405
A 1t number ORBIT 6 + ORBIT 8 Tan- 2x 37002402
ORBIT 6 37002403 dem
ORBIT 8 37002401 ORBIT 8 Tandem / Trio  2x/ 3x 37002402
Type ll Alternate Type | vibration dampers of different dur-
. ometer rating may be available for unique applications.
Compressor Kit number Contact BITZER for kit number and availability.
ORBIT 6 Tandem 37002404
8 ESB-130-9-rus



4.3 Connecting the pipelines

WARNING
A The compressor is subject to excess pressure

through holding charge.

Risk of injury to skin and eyes.

Wear safety goggles when working on the com-
pressor! Do not open the connections before ex-
cess pressure has been relieved. Pull out the
rubber plugs of the connections, thus relieving
the compressor of pressure.

NOTICE

' Potential chemical reactions due to air penetra-
tion!

. Avoid prolonged air penetration into the com-
pressor!

4.3.1 Pipe connections

NOTICE

' Do not overheat brazed connections!

- Maximum brazing temperature 700°C!

The pressure and suction line connections are either

copper-plated or galvanized. The brazing material for
connecting dissimilar metals should correspond to the
BAg series (minimum silver content of 35%).

ORBIT 6
» Direct brazed joints
» Connection of inch and metric pipes is possible

* A Rotalock adapter for brazing in the suction and
discharge connection is available.

ORBIT 8 (version B)

» Direct brazed joints

» Connect only inch pipes
ORBIT 8 (version R)

» Screw neck for connecting pipe adapters or shut-off
valves in Rotalock version

» Connection to pipe adapters only possible with inch
pipes

» Tightening torques for Rotalock connections:

Pressure line: 180-190 Nm

Suction line: 150-160 Nm

Oil equalisation line: 150-160 Nm

Sight glass GSD6: 55-60 Nm, GSD8: 120-135 Nm

D>

NOTICE
' Risk of damage to the sight glass.
- Tighten the sight glass only using the hexagon

socket screw spanner (do not use a spanner)!

Tandem

To increase the corrosion protection, it is recommen-
ded to coat the socket for the oil equalisation line (Posi-
tion 5).

Pipelines

Use only pipelines and system components which are

» clean and dry inside (free from slag, swarf, rust and
phosphate coatings)

+ delivered with an air-tight seal.
Design pipelines in such a way that

» the compressor is protected from flooding with oil or
liquid refrigerant during standstill

« sufficient refrigerant injection into the evaporators is
guaranteed

» higher pressure losses are avoided

» accumulation of excessive quantities of oil in a part
of the system is not possible

* 0il return at minimum load is guaranteed

» the compressor is permanently protected against
loss of oil

» the compressor is permanently protected against
penetration of liquid refrigerant or oil slugs

 the entire system remains clean and dry

Mounting the suction gas and discharge gas lines

» Suction and discharge lines must be connected
stress-free.

* Lead the discharge line downward

For systems with rather long pipelines or for

' NOTICE
brazing operations without protective gas:

. Install the suction-side cleaning filter (mesh size
< 25 pm).
NOTICE

' Risk of compressor damage!

- Generously sized filter dryers should be used to

ensure a high degree of dehydration and to
maintain the chemical stability of the circuit.
Make sure to choose a suitable quality (molecu-
lar sieves with specially adapted pore sizes).

ESB-130-9-rus



4.4

Connections
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A B
mm  inch mm inch
G.60120VAB .. 557 21.91 520 20.47
G.60182VAB
G.60235VAB 564 22.19 526 20.71

Connection points
4  Sight glass
5  Oil service connection (Schrader) / Connec-
tion for oil equalisation (parallel operation)
7 Mounting position for vibration damper
8  Mounting position for tandem and trio fixing
rails

10  Connection for economiser (for ORBIT FIT
only)

ORBIT 6: 7/16 - 20 UNF, 1/4 (3/8 outer dia-
meter)

ORBIT 8: 9/16 - 18 UNF, 3/8 (1/2 outer dia-
meter)

SL  Suction gas line
ORBIT 6: 1 3/8

ORBIT 8: 1 5/8
DL Discharge gas line

ORBIT 6: 7/8
ORBIT 8: 1 3/8

5 Electrical connection

5.1 General information

According to the EU Machinery Directive 2006/42/EC
annex |, the compressors and their electrical accessor-
ies are subject to the protection objectives of the EU
Low Voltage Directive 2014/35/EU. For any work per-
formed on the electrical system: EN60204-1, the
IEC60364 series of safety standards and national
safety regulations must be observed.

NOTICE

' Risk of short-circuit due to condensation water
in the terminal box!
Use cable bushings which meet protection class
IP54 and pay attention to proper sealing when
mounting.
Form a drip loop at the entering cables.

Risk of motor damage!

Improper electrical connection or compressor
operation at incorrect voltage or frequency may
lead to motor overload.

Observe the specifications on the name plate.
Connect properly and check the connections for
tight fitting.

' NOTICE

Recommended tightening torques:

ORBIT 6

* Terminals: 2.4 - 2.8 Nm (M5)

* Grounding: 4.5 - 5.1 Nm (M8)

ORBIT 8

* Terminals L1, L2, L3:4.5-5.1 Nm (M6)
* Grounding: 4.5 - 5.1 Nm (M8)

5.2 Mains connections
When sizing motor contactors, feed lines and fuses:

» Use the maximum operating current or maximum
power consumption of the motor as a basis.

» Select the contacts according to the operational cat-
egory AC3.

Compare the voltage and frequency specifications on
the name plate with the data of the mains supply. The
motor may be connected only if the values match. Wire
the terminals in accordance with the schematic wiring
diagram.

NOTICE

' Risk of compressor failure!
Operate the compressor only in the intended ro-
tation direction!

5.3 High-voltage test

The compressor had already been tested in the factory
for high voltage according to EN 60034-1 or according
to UL984 (and UL60335-2-34. Fourth Edition) for the
UL model.

Risk of defect on the insulation and motor fail-
ure!

Never repeat the high potential test in the same
way!

' NOTICE

However, a test at reduced voltage is possible (e.g.
1000 V). Prior to the test, disconnect all electronic com-
ponents (motor protection devices etc.) from the sys-
tem. The reasons for this limitation is, among others,

12
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the influence of oil and refrigerants on the electric
strength.

CAUTION

Risk of internal sparking and motor damage!

Do not perform the high-voltage test or insula-

tion tests while the compressor housing is in a
A vacuum!

5.3.1 Soft starter and frequency inverter operation

Single ORBIT compressors may be generally operated
with soft starter and external frequency inverter. How-
ever, special attention must be paid to start-up, ramp
rate, and switching frequency.

When operating with soft starter or frequency inverter,
contact BITZER.

5.4 Line start permanent magnet motor (LSPM)

Compressors marked with the letter "U” in the model
designation (e.g. GSU80295VAB) are equipped with a
line start permanent magnet motor (LSPM). The built-in
permanent magnets generate a non-negligible mag-
netic field which, however, is shielded by the com-
pressor housing.

Fig. 8: Warning and prohibition signs on a compressor with perman-
ent magnet motor

Safety signs attached to the compressor

WARNING

Strong magnetic field!

Keep magnetic and magnetizable objects away
from compressor!

Persons with cardiac pacemakers, implanted
heart defibrillators or metallic implants: maintain
a clearance of at least 30 cm!

>

Work on a compressor with LSPM motor

Any work on the compressor may only be performed by
persons who are not part of the above-mentioned
group. Maintenance work beyond the work described in
these operating instructions may only be performed
after consultation with BITZER.

WARNING
A Induction, electric voltage!

Never operate the motor with the terminal box
open!

When the rotor rotates, electric voltage is induced in
the terminal pins — even with the motor switched off.

Permitted work on a compressor with LSPM motor

Work on the electrical connection and screwed connec-
tions in the terminal box, oil change as well as inspec-
tion and replacement of the sight glass. No special
tools are needed for this work.

5.5 Protection devices

5.5.1 SE-B2 and SE-B3

The compressors are equipped with the SE-B2 or SE-
B3 protection device in the standard configuration (with
temperature monitoring). Optionally the SE-E1 or SE-
G1 can also be operated with additional functions.

Additional monitoring functions of the SE-E1 and SE-
G1:

* Rotation direction
e Phase failure

The SE-G1, a version of the SE-E1, is equipped with a
modified phase failure and rotation direction monitoring
function. Thus it is suitable for direct-on-line start and
operation with soft starter.

Connect protection devices according to the schematic
wiring diagram in the terminal box.

NOTICE
' Potential failure of the compressor protection
- device and the motor due to improper connec-

tion and/or faulty operation!

The terminals B1-B2 on the protection device
and the corresponding terminals on the com-
pressor as well as the two sensor cables must
not come into contact with the control voltage or
operating voltage!

5.5.2 Discharge gas temperature sensor (option)

In case of operation near application limits, it is abso-
lutely required to use a discharge gas temperature
sensor!

* ORBIT 6: Mount the discharge gas temperature
sensor on the discharge gas line using the clip and
insulation provided for this purpose. Distance from
discharge nozzle: 127 mm (5 inch).

ESB-130-9-rus
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* ORBIT 8: Remove the Schrader valve from the HP
connection and install the sensor element. For OR-
BIT 8 compressors without HP connection, the dis-
charge gas temperature sensor must be mounted on
the discharge nozzle using the clamp-on housing
supplied in the BITZER accessories kit.

5.5.3 Pressure switch (HP + LP)

Pressure switches are required for securing the com-
pressor's application range in order to avoid unaccept-
able operating conditions. Connection positions see
connection diagrams. Cut-in and cut-out pressure val-

ues must be checked prior to commissioning of the sys-

tem.

Settings
ORBIT 6
* Low-pressure switch: min. 2.4 bar
» High-pressure switch: min. 44 bar
ORBIT 8
* Low-pressure switch: min. 2.4 bar
» High-pressure switch: min. 42 bar

For special applications, such as heat pumps, the low
pressure may fall below 2.4 bar for a short time. To
avoid unnecessary cut-out due to low pressure, it is
possible to set a second lower value.

However, this pressure setting may not fall below 1.0
bar. Additionally, operation in this range is limited to 60
seconds maximum when starting the compressor for
the first time.

The given values are excess pressure values.

5.5.4 Oil heater

The oil heater ensures the lubricity of the oil even after
long shut-off periods. It prevents increased refrigerant
concentration in the oil and therefore reduction of vis-

cosity.

The oil heater must be operated while the compressor
is at standstill in case of

» outdoor installation of the compressor

* long shut-off periods

 high refrigerant charge

» possible refrigerant condensation in the compressor

For some low refrigerant charge systems and applica-
tions, oil heaters may not be required. Contact BITZER
for application guidance.

For all ORBIT compressor models the oil heater must
be mounted below the sight glass (see figure 9, page
14 und see figure 10, page 14). Make sure that the
heater firmly rests on the housing on both sides of the
vertical weld seam. Carefully tighten the screw and
make sure that the heater is evenly clamped over its
entire length around the housing and firm contact of the
contact points is ensured.

Fig. 9: ORBIT 6 oil heater

4+

Fig. 10: ORBIT 8 oil heater

6 Commissioning

The compressor has been carefully dried, checked for
tightness and filled with a holding charge (N,) before
leaving the factory.

DANGER
A Risk of explosion!
Never pressurize the compressor with oxygen

'g (O,) or other industrial gases!

14
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WARNING

Risk of bursting!

A critical shift of the refrigerant ignition limit is
possible in case of excess pressure.

Do not add a refrigerant (e.g. as a leak indic-
ator) to the test gas (N, or air).

Environmental pollution in case of leakage and
when deflating!

NOTICE
' Risk of oil oxidation!
- Check the entire system for strength pressure

and tightness, preferably using dried nitrogen
(N,).

When using dried air: Remove the compressor
from the circuit — make sure to keep the shut-off
valves closed.

6.1 Checking pressure strength

Check the refrigerant circuit (assembly) according to
EN378-2 (or other applicable equivalent safety stand-
ards). The compressor had been already tested in the
factory for strength pressure. A tightness test is there-
fore sufficient, see chapter Checking tightness, page
15. If you still wish to perform a strength pressure test
for the entire assembly:

DANGER
A Risk of bursting due to excessive pressure!

The pressure applied during the test must never
exceed the maximum permitted values!

Test pressure: 1.1-fold of the maximum allow-
able pressure (see name plate). Make a distinc-
tion between the high-pressure and low-pres-
sure sides!

6.2 Checking tightness

Check the refrigerant circuit (assembly) for tightness,
as a whole or in parts, according to EN378-2 (or other
applicable equivalent safety standards). For this, create
an excess pressure, preferably using dried nitrogen.

Observe test pressures and safety reference, see
chapter Checking pressure strength, page 15.

6.3 Evacuation
» Open shut-off valves and solenoid valves.

» Use a vacuum pump to evacuate the entire system,
including the compressor, on the suction side and
the high-pressure side.

= With the vacuum pump shut off, a "standing vacuum
lower than 1.5 mbar must be maintained.

D>

» Repeat the operation several times if necessary.

NOTICE
' Risk of damage to the motor and compressor!
Do not start the compressor while it is in a va-
cuum!
Do not apply any voltage, not even for testing!

DANGER
A Risk of bursting due to excessive pressure!

The pressure applied during the test must never
exceed the maximum permitted values!

Test pressure: 1.1-fold of the maximum allow-
able pressure (see name plate). Make a distinc-
tion between the high-pressure and low-pres-
sure sides!

6.4 Charging refrigerant

Use only permitted refrigerants, see chapter Application
ranges, page 5.

» Before charging with refrigerant:
— Do not switch on the compressor!
— Check the oil level in the compressor.

 Fill liquid refrigerant directly into the condenser or re-
ceiver; on systems with flooded evaporator, maybe
directly into the evaporator.

» Before starting, pre-fill the system so that operation
within the application limits is possible.

» During the filling process, operation below 2.4 bar
(excess pressure) is possible for short periods, while
maintaining the condensing temperature low. While
doing so, the time delay of the low-pressure limiter
may only be activated once.

» After commissioning, it may be necessary to add re-
frigerant: While the compressor is running, charge
with refrigerant on the suction side, preferably at the
evaporator inlet.

» For each system, controlled tests must be performed
to determine the optimum refrigerant charge, to
achieve the best possible operating conditions and
to prevent the liquid refrigerant from flowing back to
the compressor.

» Blends must be taken out of the charging cylinder as
a solid liquid.

NOTICE
' Risk of wet operation during liquid feeding!
- Measure out extremely precise quantities!

Maintain the discharge gas temperature at least
30 K above the condensing temperature.

ESB-130-9-rus
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NOTICE

Lack of refrigerant causes low suction pressure
and superheat condition!

Observe the application limits.

WARNING
A Risk of bursting due to counterfeit refrigerants!
Serious injuries are possible!

Purchase refrigerants only from reputable man-

ufacturers and reliable distributors!

DANGER

Risk of bursting of components and pipelines
due to hydraulic excess pressure while feeding
liquid.

Serious injuries are possible.

Avoid overcharging the system with refrigerant
under all circumstances!

6.5 Checks prior to compressor start

.

Oil level (within the marked sight glass area)

.

Oil temperature (at least 10 K above ambient tem-
perature or suction-side saturation temperature)

« Setting and functions of safety and protection
devices.

« Setpoints of the time relays

» Cut-out pressure values of the high-pressure and
low-pressure limiter

* Check the cable lugs for tight seat and correct posi-
tion.

* Shut-off valves opened?

The performance of scroll compressors increases dur-
ing the running-in period. Special running-in conditions
must be complied with when testing the performance of
ORSBIT scrolls. For details see the BITZER Software.

NOTICE
' Risk of motor and compressor failure!
- In the event of lack of refrigerant or malfunction

of refrigerant injection into the compressor,
scroll compressors may generate a vacuum on
the suction side.

Adjust the low-pressure limiter accordingly and
check its function before commissioning.

In case of compressor replacement

Oil is already in the circuit. It may therefore be neces-
sary to drain off some oil.

NOTICE
' In case of larger oil quantities in the refrigerant
- circuit: Risk of liquid slugging when the com-

pressor starts!
Maintain the oil level within the marked sight
glass area!

6.5.1

Operating parameters of factory run-test stands should
be checked to ensure compressors operate within nor-
mal limits on initial start-up. Avoid inlet conditions to
evaporators from being too high or too low (i.e. inlet air/
water temperatures).

OEM run-test stands

6.6 Compressor start

6.6.1 Checking the rotation direction
NOTICE
' Risk of compressor failure!
- Operate the compressor only in the intended ro-

tation direction!

Direction rotation test without suction shut-off valve:
» Close the solenoid valve (evaporator)

» Start the compressor for a few seconds only

» Correct rotation direction: Suction pressure drops

* Incorrect rotation direction: The pressure remains
unchanged. If the SE-E1 or SE-G1 is installed, it
switches the compressor off. Change the poles of
the terminals on the common supply line!

6.6.2 Lubrication / oil level monitoring

Switch the compressor off and check the oil level
after temporary stable operation.

» The oil level must be within the sight glass area
(Check the oil level repeatedly within the first hours
of operation)

NOTICE

' Risk of compressor failure due to liquid slug-

- ging!
Before adding larger quantities of oil: check the
oil return!

When starting a new system, it might be necessary to
fill in additional oil, thus compensating for the already
circulating oil (e.g. in the liquid receiver or in oil traps).
Monitoring of the oil level is particularly important on
heat pumps and compressors with variable speed

16
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drives where low refrigerant mass flow rates can impact
the oil return to the compressor.

6.6.3 Vibrations

The whole system, particularly the pipelines and capil-
lary tubes, must be checked for abnormal vibrations.
The pipelines should provide enough flexibility to allow
normal starting and stopping of the compressor without
exerting excessive stress on the tube joints. If required,
take additional safety measures.

NOTICE
' Risk of burst pipes and leakages on the com-
s  Ppressor and system components!

Avoid strong vibrations!

6.6.4 Cycling rate
The compressor should not start more than 8 times per
hour. Be sure to adhere to the minimum running time:

Motor power Minimum running time

ORBIT 6 2 min

ORBIT 8 3 min
NOTICE

' Risk of motor failure!

The control logic of the superior system control-
ler must meet the specified requirements in any
case.

6.6.5 Checking the operating data
» Evaporation temperature

» Suction gas temperature

» Condensing temperature

» Discharge gas temperature

* Oil temperature

» Cycling rate

* Current

* Voltage

* Qil level

Prepare data protocol.

6.6.6 Particular notes on safe compressor and
system operation

Analysis show that compressor failures are most often
due to an inadmissible operating mode. This applies
especially to damage resulting from lack of lubrication:

D>

Function of the expansion valve — observe the manu-
facturer's notes!

— Position the temperature sensor correctly at the
suction gas line and fasten it.

— When using a liquid suction line heat exchanger:
Position the sensor as usual after the evaporator
and not after the heat exchanger.

— If possible, insulate the sensor to ensure it meas-
ures the suction line temperature and not the am-
bient temperature.

— Sufficiently high suction gas superheat. A too high
setting of the suction gas superheat of the valves
results in high discharge gas temperatures, re-
duced cooling capacity and poor oil return. A too
low suction gas superheat may cause liquid slug-
ging and compressor bearing washout.

— When using electronic expansion devices, enabel-
ing the MOP (maximum operating pressure) fea-
ture is recommended to avoid overloading of the
COMpressor.

— Stable operating mode under all operating and
load conditions (also part-load, summer/winter op-
eration, minimum speed during VSD operation).

— Solid liquid at the expansion valve inlet.

Avoid refrigerant migration (from the high-pressure
side to the low-pressure side or into the compressor)
during long shut-off periods!

— Install the solenoid valve in the liquid line.

— Automatic pump down system before any off
cycle (especially if the evaporator may get warmer
than the suction line or the compressor) as long
as the pressures are within the application limits.

— Install a sufficiently sized suction accumulator to
prevent liquid slugging during liquid floodback
when starting the compressor.

— Observe the low-pressure limit.

— Automatic sequence change for systems with sev-
eral refrigerating circuits.

— An oil heater is generally recommended, but must
be used in the following applications and under
the following conditions: Systems with reverse
cycling (e.g. hot gas defrosting), outdoor installa-
tion and in cases in which the compressor can be-
come colder than other system components. Split
systems equipped with extended pipe work.

— Switch the oil heater on at least 12 hours before
starting the compressor. This prevents oil dilution
and bearing load when starting the compressor

ESB-130-9-rus
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for the first time. The oil heater must be energized
during off cycles.

» For reverse cycling
— First switch the compressor off
— Wait for 30 seconds

— Then start the compressor

7 Operation

7.1 Regular checks

Examine the system at regular intervals according to
national regulations.

* Cleanness and traces of corrosion on the com-
pressor housing.

« Operating data, see chapter Checking the operating
data, page 17.

* Oil supply, see chapter Lubrication / oil level monitor-
ing, page 16.

» Safety and protection devices and all components
for compressor monitoring, see chapter Protection
devices, page 13 and see chapter Compressor start,
page 16.

« Tight seat of electrical cable connections and
screwed joints.

» Refrigerant charge.
« Tightness

* Prepare data protocol.

8 Maintenance

8.1 Oil change

The oil used by BITZER (see chapter Application
ranges, page 5) is characterised by its high degree of
stability. An oil change is generally not required when
appropriate suction-side fine filters are mounted or
used.

In case of compressor or motor damage, it is recom-
mended performing an acid test. If necessary, carry out
cleaning measures: Fit an acid retaining suction line
gas filter and change oil. If necessary, change filter and
oil again after several operating hours.

Compressors of the ORBIT series can be used as re-
placement compressor in systems, which have previ-

ously been operated with compressors with POE
charge. Provided that the correct compressors and di-
mensions have been selected, a residual oil content of
up to 10% is allowed in the system.

WARNING
A The compressor is under pressure!

Serious injuries are possible.
Depressurise the compressor!

Wear safety goggles!
NOTICE
' Damage to the compressor caused by degraded
BVC oil.

Moisture is chemically bound to the oil and can-
not be removed by evacuation.

Proceed with extreme care:

Any penetration of air into the system and oil
drum must be avoided under all circumstances.
Use only oil drums in their original unopened
state!

Dispose of waste oil properly per local regulations!

9 Decommissioning

9.1 Standstill

Leave the oil heater (if available) switched on until dis-
assembly. This prevents increased refrigerant concen-
tration in the oil.

WARNING
Fire risk by evaporating refrigerant.
Close the shut-off valves on the compressor

and extract the refrigerant. Keep oil containers
closed.

Shut-down compressors or used oil may still contain
rather high amounts of dissolved refrigerant. Depend-
ing on the refrigerant, this lead to an increased risk of
flammability.

>

9.2 Dismantling the compressor

WARNING
A The compressor is under pressure!

Serious injuries are possible.

Depressurise the compressor!
Wear safety goggles!

18
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Close the shut-off valves on the compressor. Extract
the refrigerant. In case of compressors without shut-off
valve, extract the entire refrigerant charge. Do not de-
flate the refrigerant, but dispose of it properly!

9.3 Disposing of the compressor

Drain the oil from the compressor. Dispose of waste oil
properly!

Dispose of the compressor properly per local regula-
tions!

ESB-130-9-rus

19



D>

CopepxaHue
T =7 == 2 1= T =S 22
2 =Y - o 1 T T 2T o o 22
2.1 CneumanucTbl, AOMYCKAEMBIE K PADOTE ......uuiiieiiiiiiee e ittt e e ettt e e e sttt e e e e e beeeeeasnateeeeesnbaeeeeeannbeeeeeeanneeas 22
D2 O Lo - (01X =T o] i = Lo T Lo PSR 22
2.3 YKa3aHUS MO TEXHUKE OEBOMACHOCT . ...ceeeiuueiireeiiieieieeesatteeeesssssteeaesassseeasaassseeesaanssaeaesaanssneessasseeeesssnsses 22
2.3.1 OO6LLUME YKAZAHNS MO TEXHUKE BEB0MACHOCTM ... eiieeeiieeateeaeeieeeeaeeeaesneeeeaneeeeaneeeanneeeaeneeeeenns 22
B O 15 5 F- Ty 7 I T 1= = N 23
O T G = = To Y a o3 = 1= I =10 1 17 S [ TR 23
3.2 MaAKCUMATIBHOEG [ABITEHUE ... ..ceeeeeete e e e et e e e e et e e e e e e e e e e e e e e e e e s ea e s e et s e s et e e s aa e s e s b e e sanneseanneennrnss 23
3.3 Vcnonb3oBaHue BOCNNaMEHSOWMNXCA XagareHToB rpynnbl 6€30nacHOCTM A2L .....ooveeeveiviiiiicee e, 24
3.3.1 TpeboBaHMsA K KOMMPECCOPaM M XONOAUITBHBIM CUCTEMAM.........ccccueerrrreeeeeeeaeeeeeeaeassssnseeeeeeaaens 24
3.3.2  O6LmME TPEOOBAHMS K SKCTUTYATALMM ...eeeeeeeeeeeieeeiiiiteeeeeeeeaeeeeseeesasasseeeeeeaaaeeessaassssssssneeeaeaeaesanan 25
R o - 25
4.1  TpPaHCMOPTUPOBKA KOMIMPECCTOPA ..vvrurrrunnunnnasesasaeaaeaeaeaeteseeeesesssssssssssnsnnnnnaaaassaaasaaaaesesesssssssssssssnssnsnnnnnnns 25
N /(0] p= Y Qo LY [y o =T o o] o T- PP SRR 26
4.2.1 Y LYon Ko TR Yo r= 2 To] =1 PSR 26
S N = 17 19T o ToTo 3 o] o) ) SRR PRPUPUPRRP 26
4.3  [TpUCOEANHEHNE TPYOOMPOBOIOB ...c.ceeeeetieieetteeeeeeaaaaaeeaaaaaneeeteeeeeeaaaaeaaasaaannnsneneeeeeeaeaeaesaaannnssseneeeeaaaeaeenn 28
4.3.1 [PUCOEONHEHNE TPYOOMPOBOOOB. ..ceeieeeeeeieiauiitiieeeeeeaaaaeeasaaaannneeeeeeeeeeaaaeeaeaaannnsnnnneeeaaaaeeeaaaaannnnes 28
4.4 TTPUCOEOMHEHMSE ...ttt e e e e e e e e e e e e e e e e e e e et e eeeeeeaeseses b e b e eeeeeaeeeeaeaaeaeeeeeeeeesssesssansnsnnnnnans 29
5 ONEKTPUNUYECKOE MOOKITIOUEHME ..ceeeeeumnnnnnnssssssssasassssssssessseesessanesnsnsnssssssssssssssssssssssssssssssseesememnsnnsnsnnnsnsnsssssssnnnn 31
Lt B O Lo T == K T= T T PSP SR 31
5.2 OCHOBHDIE MOOKITHOUEHMS . ... ..ttt e eeeeeeeee e e e e e e e e e e e e eee e e e e e e et e e e e e eee e e e e e e aaa e eeesesban e e e eeesanneeesenennnnnns 32
5.3  /CMbITAHNE BBICOKUM HAMPSMKEHUEM .....ceiiuiieieeaiiiieeeeeaauiieeaesantteeaesasseeeasaansteeeesaannteeeeeaannaeeeeeannaeeeeeannees 32
5.3.1 PaboTa c npeobpasoBatenem 4actoTbl U YCTPOWCTBOM MAABHOMO MYCK ...ccceviuveeeeeiirieeeeannee 32
5.4  MoTop ¢ NOCTOAHHBIMU MArHUTAMU (LSPIM) ...ccoiiiiiiiiiii e 32
LR I =TT 7y T Y oa o T To = = PSP 33
5.5.1 SE-B2 M SE-B3... it e e e et e e e et e e e e e et eaaeannnaeeens 33
5.5.2  [atuvk TemnepaTtypbl rada Ha HAarHETAHUM (OMLIMS) ...ovveeiierieeeeaiiieeeeeeiieeeessenieeaeeseneeeeeeeeneeeas 33
5.5.3  TIPECCOCTATBI (HP F LP) ..ttt et e e e e e e e et e e e e s 33
554 [ [eYaTel o =T=F= g =Y a oY E- Tt 1 - TR SRR 34
LT =T =T = T e o g Y 2 o T Lo P 34
6.1 VACTIBITAHME HA MPOUHOCTD ...eeeteteeeeeaaaaauetteteeeeeaaaaaaaaaaaannnseeeeeeeaaaaaeeaaaannsesteeeeeeeaeaaaeaaaannnnsnseeeeeeaaaeeaeaanannnes 34
6.2 VACTIBITAHME HA MITOTHOCTD ..tetettiaeeeteaaaaeiitetee ittt e e aaeeaaaaasabbe e et e e e e e e e e e e e s e nnbe s be e e et e e e e e e e e aaaannnbbnbeeeeeeaaeeeaesannnnnns 35
LR B = = T AT Y 1 ToTe] == 1 T T PO SRR 35
6.4  3aAMNPABKA XIMTAMATEHTOM ....cceeiiiiiiiiieieieeeeteteteat e e e e aeeeeaeaeeaeaeaeaeeeseeeesssssebebssaasn e aesesesaaaaaaaaasaseseesensennes 35
ORI I o To] =TT o p =T o 1= 1Y (o PP PEURPRP 36
6.5.1 OEM- NMPOBEPOUHBIE CTEHIBI . .......uuviiieeieeeeeeeeeeaeaeiitasteeeeeeeaeeeeesaeasasasaeeeeeaaeeeassasassasssseeeeeeaaaaaaaas 36
ORI £ | o7 oV [ o =T o o] o X- 1P PEEERRR 36
6.6.1 [MpoBEpPKA HAMPABMEHMS BPALLEHUSI.....ceee i ieiiiiieeeeeeeeeeeeeesaaasstssseseeaeaeesassannssssasaneeeaaaeeessssnnnsnnes 36
6.6.2  Macno/ MOHUTOPUHT YPOBHST MACTIA .......uuueeeeiuurueeeesaneeeeasaaneeeeesaansteeeesannsseeeeaanseeeesaasreeeesannseees 36
GG T =17 o = SRS PSR 37
6.6.4 LACTOTA BRITHOUEHUIN ......eeeeeee e e e e e e e e eeee e ee ettt e e s e e e e e e e e e e e e eaaeeeeeeeeeeeesntnnnnn s aaeaeaeeeeeeas 37
6.6.5  T1pOBEPKa PABOUMX MAPAMETPOB. .. .eeeeiurtrereeintreeeesaneeeeaeaaneeeeesaansteeeesaanseeeaeaaanseeeeeaanreeeesannnees 37
20 ESB-130-9-rus



D>

6.6.6  Ocobble ykasaHus Ons HAOEXKHOW SKCNyaTalmMm KOMNpeccopa U CUCTEMbI B LIEMOM.............. 37

A 17 £ 11 3= 8 1= 11 1 N 38
A N == Y 1 F T o Lo o To =TT o] S 38

8 OOCITYIKMBAHME ...eeerreeeieiiiiiasissssnssereeseressassasssssssssnsssaeesessassasssssssssnssnnsssessasssssssssnnsnssnnnesessassassssnsnnnnnssenesnssannnsssnn 38
e TR G £ 1V =T T V=] - PSSR 38

O  BbIBOM U3 SKCTITYATALIMM ..cceeeeeeeeennnnnnnsnssssssssssssssssssssssmmmmmmmmmmmmnsnsnssssssssssssssssssssssssssssnsenmmemenennsnsnnsnnnsnssssssssssnnnns 39
1S Tt O 1 [T o RSP SRR 39

9.2 [EMOHTAXK KOMITDECCOPA -..vveeeerereaaaeasaaaanneeneeeeraaaaaaaaaaaaannntesseeeeaaaaaasaaaansssseseeeeeaaeeaesaaaannssnsseeeeeeaeeesesannnnnns 39

9.3 YTUNMBALMA KOMIPECCOPA. ....cceeeeeeeeeieeeeeetetattttas e aaaaaeseaaaaaaaaaaaaaeeesesseassssstsssssas s aaesesesaaaaaaaaesesesesesnnnnnns 39

ESB-130-9-rus 21



1 BBeaeHue

3Tn xonogunbHble KOMMNPECCopPbl pa3paboTaHbl 1
npounaseneHbl B COOTBETCTBMM C nocnegHnmm EBpo-
nenckumn n US ctaHgapTamum 1 npaBmMnamm TEXHUKK
6e3onacHocTn. OHM NpegHa3HavYeHbl Anst YCTAaHOBKM B
xonoaunbHble MalunHbl cornacHo EC Machines
Directive 2006/42/EC 2006/42/EC. OHu mMoryT 6bITb
BBEEHbl B 3KCMyaTaLuio TONbKO B TOM criyvae, ecnv
OHW ObINN yCTAHOBIEHbI B 3TU XONOAWMbHbBIE MaLUUHbI
B COOTBETCTBMM C HACTOSILLEN MHCTPYKLMEN U B
KOMMIeKce yAOBNETBOPSIOT TpebOBaHNSIM COOTBET-
CTBYHOLUUX NpeanucaHunin. NpumeHsemble cTaHaapTbl
cMm. B ac-001-*.pdf on www.bitzer.de.

AnekTpuyeckne KOMMNOHeHTbl cooTBeTCcTBYOT EU Low

Voltage Directive 2014/35/EU. Kpome TOro, KOMNoHeH-
Tbl, paboTatoLime nog AaeneHvem, cooTeeTcTBytoT EU
Pressure Equipment Directive 2014/68/EU.

[aHHble KOMMNPECCOpPbl N3roToBJ1IEHbI B COOTBETCTBUN C
COBPEMEHHbIM YPOBHEM Pa3BUTUA TEXHUKN U ﬂelzCTBy-
OWNUMN HOPpMaMn TEXHNYECKOIo perynmposaHusa. Oco-
6oe BHUMaHue yoeneHo ©e3onacHOCTK Nosb3oBaTens.

COXpaHﬂVITe HaCTOALLYH MHCTPYKUNIKO B Teé4YEeHNE BCEro
CpOKa 3KcnnyaTtaunmn komnpeccopa.

2 bBes3onacHocTb

21 CneuuvanucTbl, gonyckaemble k pabote

Bce paboTbl Ha koMnpeccopax U XonoausbHbIX ycTa-
HOBKaX MMeEeT NpaBO OCYLLECTBNAATb TOMNbKO KBanugu-
LMpOBaHHbIV NepcoHarn, npoLesLmi obydeHue n
WHCTPYKTaX Ha Bce BuAbl paboT. KBanudumkaums n
KOMMNEeTEHLMSI CNeLnanmcToB A0MKHbI COOTBETCTBO-
BaTb JENCTBYIOLUNM B K&XXOOW OTAENbHOW CTpaHe
npeanucaHnam 1 AUPeKTUBaMm.

2.2 OcTaTo4yHasi onacHoOCTb

Komnpeccopbl MOryT SBASITECS UCTOYHUKaMU HEU30EXK-
HOW ocTaTO4HON onacHocTu. MNoaTomy Bce paboTato-
LLMEe Ha 3TOM 060pPYyaOBaHUM AOMKHBI BHUMATENBHO
N3yunTb JaHHYK MHCTPYKUMIO MO 3KCNnyaTaunmn.

Ob6s3aTenbHble Ans cobnoaeHus npeanncaHna:

* COOTBETCTBYHLLME NpaBuna TEXHMKN 6e3onacHoCTU
1 Hopmbl (Hanpumep, EN378-2, EN60204 n
EN60335)

* 00wWue npaBuna TeXHMKN 6e30MacHoCTH,
* npegnucaHus EC,

* UL, NEC v gpyrue ctaHgapTbl 6e3onacHocTu,

* HauunoHarnbHblE NpaBuna.

2.3 YKasaHuA no TexHuKe 6e3onacHoOCTU

3TO YKa3aHudA, HanpasJieHHble Ha npegorspalleHune
onacHbIX CVITy&LI,VIVI. YkasaHusl no TexHuke 6esonacHo-
CTh cnenyet cobnopatb HeyKOCHI/ITeﬂbHO!

YkazaHusl Ha NoTeHUMarnbHO onacHyto cuTya-
LMo, MITHOPUPOBaHME KOTOPOI MOXET NPUBECTU
K NnoBpexaeHnto obopyaoBaHus.

BHUMAHUE
A YKazaHne Ha noTeHumarnbHO OnacHyto cuTya-

LM, UITHOPUPOBaHME KOTOPOI MOXET MPUBECTU
K TpaBMaM NEerkon TshkecTu nepcoHana.

' YBEOOMIJIEHUE

NMPEAYNPEXOEHUE

YkazaHue Ha NnoTeHumanbHO onacHyto cuTya-
LM, MITHOPUPOBaHME KOTOPOI MOXET MPUBECTU
K cepb&3HbIM TpaBmaM rnepcoHana.

YkazaHue Ha onacHyt cUTyauuto, MrHoOpMpoBa-
HMe KOTOPOW HenocpeacTBEHHO BedeT K
cepbE&3HbIM TpaBMaM nepcoHana.

t OMACHOCTb

2.3.1 OO6uwwue ykasaHMUA NO TeXHUKe 6e30nacHOCTU

B cocTtosiHMM nocTtaBKu

BHUMAHUE

Komnpeccop HanomnHeH 3almuTHbIM ra3om: 13-
ObITouHOe aasrneHue ot 0.2 go 0.5 bar.
Bo3MOXXHO noBpexaeHne KOXHbIX MOKPOBOB U
rnas.

CbpocbTe aaBneHue B komnpeccope!
HageHbTe 3almnTHbIE O4KM!

© >

Mpu ocylwecTBneHnn paboT Ha KOMMpeccope
nocrie Toro, kak oH 6bin BBeAEH B 3KCNIyaTauuio

NPEAYNPEXOEHUE

Komnpeccop HaxoauTcs nog gaBnexHnem!
B03MOXHbI TshKenble TpaBMbl.

CbpocbTe aaBneHue B komnpeccope!
HapgeHbTe 3almnTHbIE O4KM!
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BHUMAHUE
A TemnepaTtypa NOBEPXHOCTEN MOXET NPEBbI-
waTb 60 °C unu onyckatbcsa Huxe 0 °C.
B0o3MOXHO Mony4eHne OXXoroB 1 06MOPOXKEHN.
& Orpagute JOCTYNHbIE MecTa U NOMETbTE UX CO-
OTBETCTBYOLLMM 06pa3om.
Mepen ocyuwiecTBneHvem paboT Ha KOMNpecco-
pe: BbIKMIOYUTE KOMMPECCop U AarTe emy
OCTbIThb.

OnacHOoCTb Bbixoda 13 cTposi komnpeccopal
OKcnnyaTtauusi Komnpeccopa TosbKO B Npeay-
CMOTPEHHOM HanpasneHuy BpaLleHus!

' YBEOOMINEHUE

3 O6nactu npumeHeHusi

Honyctumble xnagareH- A1 xnagareHT (R410A)

Tel A2L xnapareHTbl

(R452B, R454B, R32)

BITZER BVC32
(BITZER BSES55)

Cwm. npocnekt ESP-130
n BITZER SOFTWARE.
Mpu ncnonb3oBaHWM
OpYyrux xnagareHTos,
noXkanymncTa, CBShKU-
Tecb ¢ BITZER.

3anpaBKa Macriom

O6nact npumMeHeHus

3.2 MakcumanbHoOe gaBrieHue

ORBIT 6 A1 xnapgareHTbl

CTOpOHa HU3KOro gaBlieHnA:

CTOpOHa BbICOKOIro gaBJieHnA:

ORBIT 8
CTOpOHa HM3KOro AaBneHus:

CTOpOHa BbICOKOr0O AaBneHns:

33.3 bar / 480 psig
45.0 bar / 650 psig

A1 xnapgareHTbl
31.0 bar / 450 psig
45.0 bar / 650 psig

NPEAYNPEXOEHUE

OnacHOCTb paspyLUeHus KoMmrpeccopa ns-3a
MCNonb30BaHMs NoadernbHbIX XnagareHTos!
Bo3MOXHbI TSXKENLIE NoBpeXaeHUs!
3akasbiBaliTe XnagareHTbl TOMbKO Y U3BECTHbIX
npousBoauTenen N NPoBepeHHbIX ANCTPUOLIO-
Topos!

Mpu paboTe kOMNpeccopa Ha BakyyMe CyLlecTByeT
ONacHOCTb NPOHUKHOBEHUS BO3AyXa

Bo3MOXXHO nNpoTekaHne HexenaTenbHbIX XUMU-
YecKux peakuuii, a Takke NoBblLEHNe aaBne-

HWUS1 KOHAEHCAUMK 1 TeMnepaTyphbl rasa Ha Ha-
rHeTaHuMW.

He ponyckarite npoHNKHOBEHMSI BO3ayXa!

' YBEOOMIJIEHUE

Mpu nonagaHum Bo3gyxa MOXET MPOU30NTH
oracHoe CHUXeHMe TOYKM BocrnnaMmeHeHns
XnagarexTa.

He ponyckarite npoHNKHOBEHWSI BO3ayXa!

t NPEAYNPEXOEHUE

3.1 3aBoackasa Tabnuuka

3aBoackas Tabnuyka npukpensieHa K Koprnycy Kom-
npeccopa u coaepXmUT COOTBETCTBYHOLLYIO MHdOpMa-
LMI0, TaKyto Kak CepuitHbli HOMEP, NYCKOBOW U Makc.
pabounin Tok, TN 1 06bem Macna, u T. 4. Kpome Toro,
OHa COAEPXMT COOTBETCTBYHOLLME 3HAKN OJ00OpEHUs 1
QR-kog BITZER, KoTOpbIi MOXHO MCNONb30BaTh AN
NOATBEPXKAEHUSA TOTO, YTO KOMMNPECCOP ABMAETCS
noannHHbIM Komnpeccopom BITZER.

A2L xnapgareHTbl
34.2 bar / 496 psig
45.0 bar / 650 psig

A2L xnapareHTbl
34.2 bar / 496 psig
45.0 bar / 650 psig

ESB-130-9-rus

23



3.3 MWcnonb3oBaHue BOCMMaMeHAOLWNXCA
XnagareHToB rpynnbl 6esonacHoctn A2L

e WMudopmauus

I [aHHble, npeacTaBneHHble B 3TOW rnaee, kaca-
oLLMeCcs NPUMEHEHUS XnagareHToB rpynnbl
6e3onacHocTn AL2, oCHOBLIBAlOTCS Ha €BPO-
Nencknx npegnucaHnsix n gupektmeax. B perno-
Hax, HaxogsLmxcs 3a npeaenamu EC, cobnto-
JanTe npasuna, 4eNCTBYOLLME B KOHKPETHOM
CcTpaHe.

B aT0i1 rmaBe onucbkiBalOTCHA AOMNONHUTENbHbIE OCTa-
TOYHbIE PUCKM, NCTOYHNKOM KOTOPbIX SIBNISIETCS KOM-
npeccop npv NPUMEHEHUW XNagareHToB rpynnbl 6es-
onacHocTtn AL2, n gatoTcst NOACHEHUS K HAM. OTa UH-
dopmaumst noMoraeT NPoOn3BOAMUTENIO B MPOBEAEHNN
OLEHKM PUCKOB cucTeMbl. [JaHHas nHdopMaLumst HUKO-
UM 06pa3om He MOXET 3aMEHUTb OLEHKY pucka cucTe-
Mbl.

Mpwn KOHCTpyMpoBaHuK, obCcnyxmBaHUM 1 paboTte xoro-
OUNbHBIX CUCTEM C BOCMNIaMeHSLLMMNCA XnagareHTa-
MU rpynnbl 6e3onacHocTn AL2 npumMeHsoTca ocobble
npaBuna TeXHWKN 6e30NacHOCTU.

Mpw ocyLlecTBNEHNM MOHTaXa B COOTBETCTBUM C AaH-
HOW MHCTPYKLMEN Mo 3KCniyaTauum u Npyu HopmasnbsHOM
pexnme paboTbl 6e3 cboeB, KOMMpeccopbl HE UMEDT
NCTOYHWUKOB BOCMSIAMEHEHWI, KOTOPbIE MOTYT 3aXeub
BOCMITAaMEHSIIOLLMECS XagareHTbl rpynnsl 6e3onacHo-
¢t AL2. OHM NpU3HaoTCs repMeTUYHbIMU (C TEXHUYe-
CKOW TOYKM 3peHust). Komnpeccopbl He NpegHasHaveHbl
anst paboTbl BO B3pbIBOOMACHOW 30HE. Komnpeccopbl
He ObINM UCMbITaHbl ANst UCTMONb30BaHKSA C NErko-
BOCMITAMEHSIIOLLMMUCS XNagareHTamMmn B NPUMEHEHNSIX
B COOTBETCTBMM CO cTaHaapTom UL unm B ycTaHOBKax
B cooTBeTcTBMM co cTaHaapTamu EN / IEC60335.

e WMudopmauus

Mpu ncnonb3oBaHMM BOCMITAaMEHSIHOLLLErOCS
xnagareHTa:
MpuknenTe npegynpexagatoLlmii 3Hak «[Npegy-

& npexageHve: nerkoBocnnameHsLmecs marte-
puansbi» (W021 B cootBeTctBuM ¢ ISO7010) Ha
BMAHOM MecTe Ha komnpeccope. Knewkas atu-
KeTKa C 3TMM NpeaynpexaatoL MM 3HaKom npu-
naraeTcs K UHCTPYKLUMUM MO 3KCMnyaTauun.

BosropaHme XnagareHTa B KnemMMHom KOp06Ke MOXeT
I'IpOI/I30I7ITI/I TOJIbKO Npu ogHOBpEMEHHOM BO3HMKHOBE-
HUW HECKOJIbKMX O4Y€Hb peaKmnx Hernosiagok. Bepom-
HOCTb 3TOIro UCKINKO4YNTESIbHO HU3KaA. an cropaHmmn
XnagareHToB Ha OCHOBe chopa MOTYT BblOENATLCA
TOKCUYHbIE ra3bl B cmepTeanon KOHLUEHTpaUUn.

OMNMACHOCTb

OnacHble ons XM3HN TOKCUYHbIE ra3bl U NPoayK-

Tbl cropaHus!

XopoLlo npoeeTpuBaliTe MallMHHOE oTAeNneHne
L\ He MeHee 2 4acos.

Huvkoraa He BObixanTe NPOAYKTbI CrOpaHus.

Mcnonb3yliTe COOTBETCTBYIOLLME KMCIIOTOCTON-

Kne nepyartku.

Ecnu BO3HMKIM NOA03PEHUs B BOCMTAaMEHeHNM Xnaa-
areHTa B KNeMMHOI KopobKe Komnpeccopa:

He Bxoaute Ha MecTo yCTaHOBKM W NpoBeTpUBaiiTe He
MeHee 2 YacoB. He BxoguTe Ha MECTO yCTaHOBKM, MoKa
NPOAYKTbI CropaHusi NMOSIHOCTbIO He BbiBeTpATCA. Hu-
Korga He BAapbixaviTe NpodyKTbl cropaHust. MoTeHymans-
HO TOKCWYHbI 1 efKuii 0TpaboTaHHbIN BO3ayX OOKEH
GbITb BbINyLLEH B aTMocdepy. TpebyeTca ncnonb3osa-
HMe NOAXOASALLMX, KUCITOTOYNOPHbIX NepyaTok. Bnax-
Hble OTIOXXEHUSI He TporaiTe, a AaiTe cHavana BblCOX-
HYTb, MOCKOJIbKY OHM MOTYT COAlep)XaTb PacTBOPEHHbIe
TOKCUYHbIE BellecTBa. MNpuBnekuTe KBanMguLupoBaH-
HbIVi NepcoHarn Ans O4YUCTKN NOPaXEHHbIX YacTen, unu,
€CIV OHW NOABEPKEHbI KOPPO3UK, YTUMNINPYIATE UX
Hagnexalym o6pasom.

3.3.1 TpebGoBaHuA K KOMNpeccopam u

XonogurnbHbIM CUCcTeMam

Creundmkaumun npeactaBneHsl B cTaHaapTax (Hanpu-
mep, EN378). C yuétom BbiCOKnX TpeboBaHui 1 OTBET-
CTBEHHOCTW Npomn3BoanTens 3a 6e30nacHoCTb N3genun
pekomMeHayeTCsl NPOU3BOAUTL OLEHKY PUCKOB B COTPYA-
HWYeCTBE C YNONIHOMOYEHHbLIM opraHoM. BmecTe ¢ Tem,
B 3aBMCMMOCTM OT KOHCTPYKTUBHOIO UCMOSNTHEHUS U
3anpaBKku xnagareHTom, MoXeT noTpeboBaTbCs OLEeHKa
B cootBeTcTBUM ¢ EU Framework Directives 2014/34/
EU (ATEX 114) n 1999/92/EC (ATEX 137)

OMNACHOCTb
A OnacHocTb BO3ropaHusi nNpu yTedke xnagareHTa

N MMEIOLLIEMCH NCTOYHNKE BO3ropaHus!

He ponyckarite OTKPbITOrO OFHS U UICTOYHUKOB
BO3ropaHusi B MallMHHOM OTAENEeHMM 1 onac-
HOM 30He!

» CneauTte 3a npegenamun BocnnamMmeHsaeMOoCTn COOT-
BETCTBYIOLLErO XrnagareHTa B BO3Ayxe, CMOTpUTE
Takke EN378-1.

» OcyLlecTBNAWTE BEHTUNALMIO MALUMHHOIO OTAEerne-
HUSA N/MN YCTaHOBUTE BbITSXKHOE YCTPOMCTBO B CO-
otBeTcTBMM ¢ EN 378.

» B cly4ae yTe4dKku: XnapgareHT Taxenee BO3ayXa u
OnyCKaeTCHd BHU3. WN3beraiite HakonneHus n o6pa30-
BaHNA BOCMIIaMEHALLIMXCA cmecen ¢ BO3YyXOM. He
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yCTaHaBﬂMBaIZTe B KaHanax nnun pagom ¢ BEHTUnNA-
UMOHHbIMU 1NN gpeHaXHbIMU OTBEPCTUAMMN.

» YcTponcTBa He NpegHa3HayveHbl 4ns paboTbl BO
B3pbIBOOMACHOW 30He. Ecnn HeBO3MOXHO 1M3bexaTb
BOCMNNaMeHsoLencs atmocgepbl C MOMOLLbIO BEH-
TUNALMMK, YCTPOWCTBO AOSMKHO ObITb 6€30MacHO oT-
KMoYeHo. 3allmMTHOE OTKMOYEHME MOXET ObITb Bbl-
3BaHO CUCTEMOM NpeaynpexaeHnsa o HanMyum rasa,
koTopasi cpabatbiBaeT npu 20% OT HUXKHErO YPOBHS
BOCMNaMEHAEMOCTN / HAXHErO YPOBHSA B3pbiBOONac-
HOCTW.

» 3awutute TpyOONPOBOAbLI OT NOBPEXKAEHMWIA.

» KOMMOHEHTBI, U3 KOTOPbIX MOXET NPON30UTU YTeukKa
xnagareHTta (HanpumMep, npeccocTaT HU3KOro U Bbl-
COKOro [aBneHust U orpaHnYuUTEerNb HU3KOrO U Bbl-
COKOro [aBneHust), ycTaHaBnnBamTe TOMNbKO CHapy-
X1 pacnpegenntenbHoro wkadal

» Kcnonb3yiTe TONbKO MHCTPYMEHTHLI U YCTPOWCTBA,
nogxogsawune ana xnagareHtos A2L. Cm. Takke
A-541 (HTML).

Ecnu BeinonHsitoTcs cneaytowme TpeboBaHns TEXHUKM
6e30nMacHOCTM U KOPPEKTUPOBKN, TO CTAHAAPTHbIE KOM-
npeccopbl MOTYT UCMOSb30BaTLCS C XragareHTamu
rpynnbl 6e3onacHocTn AL2.

» CnepuTte 3a TeM, YTOObI MaKCMManbHO JOMNyCTMMas
BENUYMHA 3anpaBKu xflagareHToM COOTBETCTBOBanNa
MEeCTY pasMeLLeHNs SNIEMEHTOB XONOAUIbHOW CK-
CTeMbI U KaTeropum nomelleHnsa! CmoTtpute
EN-378-1 n mecTtHble npeanncaHus.

» Pabota Ha Bakyyme He gonyckaetcs!! YcTaHoBUTE
npegoxpaHnTenbHble YCTPOMCTBA ANg 3aLuThl OT
CIULLKOM HW3KOro, a TakKe CIMLLKOM BbICOKOro JaB-
NEHUs U UCMONb3YNTE UX B COOTBETCTBUM C TpebOo-
BaHUSAMUW NpaBuI TEXHMKN O6e3onacHoCTU (Hanpu-
mep, EN 378-2).

* He ponyckaiiTe NpOHUKHOBEHWS BO3AlyXa B CUCTEMY
— TaKkkKe Npu oCyLLEeCTBNEHUM paBoT Mo TEXHUYECKO-
My 06Cny>XMBaHWIO U nocrne Hux!

3.3.2 OO6wue TpeboBaHUA K IKCNyaTauum

B oTHOLLEHMM 3KCMyaTaumMm CUCTEMbI U 3aLUTbI Nep-
coHana NpUMeHsIoTCs, Kak NpaBumo, HaunoHarnbHble
npeanucaHus, kacatowmecs 6e30MacHOCTM NPOAYKLMUN,
3KCMnyaTaluMoHHoM 6e30nacHOCTM 1 NpedoTBpaLLeHs!
Hec4yacTHbIX cnyyaes. Kpome Toro, crneayet 3akmnountb
crneuyarnbHble cornalleHns Mexay npovussoguTenem
CUCTeMbl 1 KOHe4YHbIM noTpeGutenem. MNpu aTom oTBET-
CTBEHHOCTb 3a NpoBeaeHne Tpebyemoli OLEeHKM pucka
AN MOHTaXka M 9KCMnyaTauum CUCTEMbI NEXUT Ha
nonb3oBaTtene unu xe ero pabortogarene. MNpu aTom

pekomMmeHayeTCA OCYyLEeCTBIATb B3anUMOAeNCTBME C
YNOJTHOMOY€HHbIM OpraHoOM.

NSt BCKPbITUSI TPYGONPOBOAOB HE UCMOSb3YITe OTKPbI-
Toe nnams, Tonbko TpyGopes.

Mpn ncnonb3oBaHUKM NErkOBOCMIAMEHSIOLWMXCA Xnaa-
areHToB rpynnbl 6esonacHocT A2L JONONMHEHWS, N3-
MEHEHNA N PEMOHT 3NEKTPUYECKON CUCTEMbI BO3MOX-
Hbl TONbKO B OrpaHN4YeHHOM 06beme 1 Npu 3TOM MoJlb-
30BaTernb LOMKEH NPOU3BECTU OLEHKY PUCKOB.

4 MoHTax

4.1 TpaHcnopTupoBKa KoMnpeccopa

JInGo TpaHcnopTUpyiTE KOMMNPECCOP, NPUKPYYEHHBIR K
nogaoHy, nMbo NogHUManTe ¢ NOMOLLBI0 PbIM-GONTOB.

OMNACHOCTb
[MoaBelleHHbIN rpy3!
He ctoi nog rpysom!

/N

Puc. 1: Moabém komnpeccopa ORBIT 6
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O

Puc. 2: NMogbém komnpeccopa ORBIT 8
4.2 MoHTax KoMmnpeccopa

421 MecTo ycTaHOBKM

Komnpeccop aomkeH ycTaHaBnMBaTbCs BEPTUKATbHO.
MakcnmanbHO gonyCcTuMbI HakmnoH: 3°. [1na mopckoro
NpUMEHeHWs, NoXanyncTa, CBsXK1Tech ¢ Bitzer .

[Mpwn ycTaHOBKe BHE NOMeELLEeHNs:, HeOOXOAMMO Npume-
HSTb COOTBETCTBYIOLLME Mepbl AN 3aLMTbl KOMApecC-

copa OT Koppo3uu (BO3HUKaOLEen 0T BO34ENCTBUA
MOPCKOWN BOAbI UMW arpecCmBHbIX cpes) U HA3KUX TeM-
nepartyp okpyxatowen cpebl. [ogbeMHble NPOYLLNHBI
N MecTa npucoeanHeHns TpybonpoBoaoB AOMKHbI
ObITb NMOKPbLITHI KPACKOW MW NOAXOASALUM aHTUKOPPO-
3UAHBLIM NOKPLITUEM Mocne 06paboTKM 1 YCTAHOBKM,
ANg MUHUMKU3aLMY BEPOATHOCTY MOSIBNEHUS NOBEPX-
HOCTHOW pXXaBYUHbI. PekomeHayeTcst KOHCYNnbTauns ¢
BITZER.

4.2.2 Bwubpoonopbl

[ns yMeHbLUeHWs LyMa, CO34aBaeMoro KOHCTPYKLMEN,
pekoMeHOyeTCs MCMob3oBaTb BUGPOONOpPbI, KOTOPbIE
GbInu cneynansHO NPUCNOCobNeHbl AN 3TUX KOMMpec-
COpOB.

[nsi MHOrOKOMMNPECCOPHbIX arperaTtoB KOMMNPECCOpbI
OOMKHbI ObITb NPOYHO 3aKkpenseHsbl (6e3 Bubpoonop)
Ha KpenexHbIX penbcax. Bubpoonopkl ycTaHoBUTE Nnog
MOHTaXXHbIMW penbcamMu.

3aTsakKa

ORBIT 6 + ORBIT 8

Type | ons oguHo4vHoro komnpeccopa: MakcumansHoe
npen. HatsbkeHne coegumHeHus: 21.351 Nm (4800 Ibs)

Type Il gna TaHgemoB u Tpro: MakcumarnbHoe npes.
HaTsxeHue coeanHeHuns: 21.351 Nm (4800 Ibs)

He ponyckaeTcs xecTkas ycTaHOBKa KOMMpec-
copa Ha TennoobMeHHMK!

Bo3MOXHO NoBpexaeHne TenooOMeHHMKa
(paspyLueHust oT Bubpaymn).

' YBEOOMIJIEHUE
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ORBIT 6

Puc. 3: Bubpoonopsl

Type |

Komnpeccop
ORBIT 6
ORBIT 8

Type Il

Komnpeccop
ORBIT 6 Tandem
ORBIT 6 Trio

ORBIT 6 + ORBIT 8
Tandem

ORBIT 8 Tandem / Trio

ORBIT 8

Homep komMnnekTa
37002403
37002401

Homep komnnekra
37002404
37002405

2x 37002402

2x [ 3x 37002402

Onst yHUKanbHbIX NPYMEHEHWI OOCTYMNHbI anbTepHaTUB-
Hble Tun | BUGpoONopbI C pasHON HOMUHATBHOM
TBepaocTbio. Cesxxutech ¢ BITZER, 4yTobbl y3HaTL HO-
Mep KOMMJIEKTA U €ro Hanmuume.

ESB-130-9-rus
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4.3 [pucoeauHeHne Tpy6onpoBoAOB

t NPEAYNPEXAOEHUE

Komnpeccop HaxoguTtcs nog AaBneHeM 3a-
LMTHOrO rasa.

Bo3MOXXHO NoBpexaeHne KOXXHbIX MOKPOBOB U
rnas.

HapeHbTe 3aluUTHbIE OYKM NPU BbIMOMHEHNN
paboT Ha KoMnpeccope. He oTkpbiBaiiTe Npuco-
eOVHUTENbHbIE 3NeMeHTbI 4o NosiHoro cbpoca
AaBrneHus. Yoanute pe3avHoBble 3arfyLku 13
npUcoeanHeHnin aAns Toro, YTobbl c6POCUTb
[aBrieHne B KOMMpPeCccope.

Bo3MOXHbI XUMUYECKMe peakuun U3-3a NPOoHUK-
HOBEeHMs1 Bo3ayxal

M36eraiiTe AnMTenbHOro NPOHMKHOBEHWSA BO3-
Ayxa B komnpeccop!

' YBEOOMIEHUE

4.3.1 [MpucoeguHeHue TpybonpoBoaoB

He neperpesartb NnadHble Flpl/ICOG,D,VIHeHMFl!

' YBEOOMITEHUE
MakcumansHas Temnepatypa navikmn 700 ° C!

BcachbiBatoLLme 1 HarHeTaTenbHble COEAUHUTENBHbIE
Tpy6onpoBoabl Nnbo oMeaHeHbI, MO0 OLUHKOBAHbI.
[na coeguHeHns pasHOPOAHbIX MeTansnoB Martepuan
npunos OormkeH 6b1Tb 3 BAg cepum (cogepxaHue ce-
pebpa MuH. 35%)

ORBIT 6
 TMpamoe coeanHeHWe nog naiky

° anCoeﬂMHeHMﬂ pacc4ynTaHbl HA KpenneHne pr6 C
OHOMMOBBLIMA 1 MeTpn4eCKnMmmn pasmepamm

» [octyneH agantep Rotalock noa naviky ans scachbl-
BalOLLEro U HarHeTaTtenbHoro Tpy6onpoBoaoB.

ORBIT 8 (Bepcus B)
* [psmoe coegnHeHne NoA nawky

M rlpl/ICOGLIMHeHI/IFl paccynTaHbl Ana KpenneHna pr6
TOMNbKO C AHONMOBLIMU pas3mepamum

ORBIT 8 (Bepcusa R)

* Ha pe3bboBble NpucoegMHEHMS, yCTaHaBNMBAOTCS
aganTtepbl NoA Nanky Uiy 3anopHble KnanaHbl Tuna
Rotalock

i rlpl/ICOGLIMHeHI/IFl paccynTaHbl Ana KpenneHna pr6
TOMNbKO C AHONMOBLIMU pas3mepamum

* MoMeHTbI 3aTSKKM ANS NPUCOeAMHEHUI TUNa
Rotalock:

— JInHuna Harnetanmsa: 180-190 Nm
— Jlnnuna BcacbiBaHua: 150-160 Nm
— JluHuga BbipaBHMBaHus macna: 150-160 Nm

CwmoTtpoBoe ctekno GSD6: 55-60 Nm, GSD8:
120-135 Nm

OnacHocTtb noBpeXgeHnda CMOTPOBOIo CTeKkna.

' YBEOOMIJIEHUE
3aTtAarvBainTe CMOTPOBOE CTEKIO TOMbKO C Mo-

| o <
MOLLIbIO KIto4a C HaKMAHOW LLECTUrpaHHOM ro-
NOBKOW (He NCNosb3yrTe 00bIYHbIV KITtoY)!
Tangem

[nsa obecneyeHns nyyLlen 3awmTbl OT KOPPO3UK, PEKO-
MeHAOyeTCs AONOMHUTENBbHO OKPaCcUTb NPUCOeaNHEHNE
ANsi NIMHWK BblpaBHUBaHUA Macna (Moauumsa 5).

Tpy6onpoBoabl

MCﬂOﬂb3yI7|Te TOJIbKO pr60rlp080,D,bI N KOMIMOHEHTHI,
KOTOpble

YUCTbIE N CyXMe BHYTPU (OTCYTCTBYIOT YacCTuULbl OKa-
MNWHBI, METANNMYECKOW CTPYXKKN, pPXKaBUYUHbI U ¢OC-
daTHbIX MNOKPbLITUIA)

NOCTaBNAKTCA C repMeTUYHbIMU 3arinyLKkamun.

MpoekTnpoBaTh TpyGONPOBOAbLI TAKUM 06pasoMm, YTOObI

KOMMpeccop He Mor ObITb 3aNUT MacroM WUNnn Xna-
KUM XnagareHTomM BO BpeMA CTOAHKA

rapaHTnpoBaTb [OCTaTOuHbIN BMNpPbICK XJ1aaareHta B
ncnaputenun

n3bexaTb 00nbLUNX noTepb gaBneHuna

He OOonyCTUTb HakonmeHmne N30bITOYHOrO KOnnYye-
CTBa Macna Ha y4acCTKaxX CUCTEMbI

rapaHTMpoBaTb BO3BpAT Macna npu MUHUManbHOM
Nnpon3BOONTEINIbHOCTH

obecneynTb NOCTOSIHHYO 3aLLUTY KOMNpeccopa oT
noTepu macna

ob6ecrneynTb NOCTOSIHHYHO 3alUMTy KoMMpeccopa oT
NMPOHUKHOBEHUS XXMAKOro XnagareHta unm macnsi-
HbIX NPOOOK

COXPaHUTb BCHO CUCTEMY YNCTON N CyXOVI

MoHTaX NMHUM BcacbIiBaHUSA U NIUMHUM HarHeTaHUs

JIMHMM BCcacbIBaHUA 1N HAarHeTaHUs OOMKHbI npuco-
eanHaTbes 6e3 npen HanpsxxeHna.

HarHeTtaTenbHbIli TpyGonNpoBoa AOMKEH ObITb
HanpasneH BHU3
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B cucremax c pr6a|v||/| 3Ha4YMTENbHOW ANWUHBI, a

' YBEOOMIEHUE

TaKxe C pr60ﬂpOBO,D,aMI/|, nasiHHbIMK 6e3 3a-
LLINTHOro rasa:

YcraHaBnuearTcs QUNbTPbl OYUCTUTENN HA
BCacblBaHMU (pasmep syeek <25 pym).

4.4 TpucoegnHeHus

SL

140
78

83

10

7/16-20 UNF

376

246

4
11/4-12 UNF

Puc. 4: ORBIT 6 -EguHuubl Sl

19

YBEOAOMIJTIEHUE

BoamoxxHO noBpexaeHune komnpeccopal

[na o6ecneyeHnst BbICOKOI CTEMEHMU OCYLLEHMS!
XOMNOAUINBLHOrO KOHTYpa 1 ANs noaaepKaHus Xu-
MUYECKOI CTabUNbHOCTH CUCTEMbI credyeT
NPUMEHATb PUNBbTPbI-OCYLUMTENN GOMbLLION em-
kocTu. ObssaTenbHO BbiGepariTe NoAXOASALLEro
KayecTBa (MoseKkynspHble MNbTPbl CO Cneuu-
anbHO NoJo6paHHbIM Pa3MepoM AYEEK).

7/16-20 UNF
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10
9/16-18 UNF

7 8

HZB} \“ 9.33
N

28.00

15.80

15.28

ORI [ U 1

12.12
B
/ - N E—
EmL— T= : =T
4 5 °
13/4-12 UNF 1/8 NPT
Puc. 7: ORBIT 8 - Eannuubl IP
A B Mo3nuunn npucoegnHeHUn
mm  Aonm mm ONM ORBIT 6: 7/8

G.60120VAB .. 557  21.91 520 20.47 ORBIT 8: 1 3/8

G.60182VAB

G.60235VAB 564 22.19 526 20.71

Mo3nuumn npucoeanHeHUN

4
5

10

SL

DL

CmoTpoBOE CTEKIO

CepBucHOE NpucoeguHeHne ans macna
(Wpegep) / MNMpucoeanHeHne ons BblpaBHU-
BaHus Macna (napannenbHas pabota)

MecTa anst yctaHoBKM BUGPOONop

MOHTa)XHble NO3MLMK O MOHTa)KHbIX PENbC
TaHgem u Tpuo

lMpucoeanHeHve ansi akoHoMari3epa (TONbKO
ans ORBIT FIT)

ORBIT 6: 7/16 - 20 UNF, 1/4 (3/8 HapyXHbI
anametp)

ORBIT 8: 9/16 - 18 UNF, 3/8 (1/2 HapyXHbI
anamveTtp)

JInHna BcacbiBaemoro rasa
ORBIT 6: 1 3/8

ORBIT 8: 1 5/8
JInHMA HarHeTaemoro rasa

5 OnekTpuyeckoe nogknoyeHne

5.1 OO6wue ykaszaHus

CornacHo EU Machinery Directive 2006/42/EC annex I,
KOMMPECCOopbl U NX ANEKTpU4ECcKne NpuHagnexxXHoCTm
nognagatot nog gevictene EU Low Voltage Directive
2014/35/EU. Mpw BbINONHEHNN MtoBbIX paboT ¢ anek-
TpUYECKon cucteMor Heobxoammo cobniogaTb cneay-
towme ctangaptbl 6esonacHocTn EN60204-1,
IEC60364 1 HaumnoHarnbHble NpaBuna TEXHUKK 6e3s-
OMNacHOCTMW.

OnacHOCTb KOPOTKOrO 3aMblKaHWUS, BbI3BaHHOIO
KOHAEHCaUMeN Braru B KneMMHOM kopobke!
McnonbayiiTe kabenbHble BBOAbI, C KaTeropuen
3awuTbl IP54, ons BBoAa kabenen B KNEMMHYHO
KOpOOKy.

dopmupyinTe KanenbHYy NET0 Ha BXOAALLNX
kabensx.

' YBEOOMITEHUE
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OnacHocTb Bbixoaa 13 cTposi MoTopa!
HeBepHoe an. nogkntoyeHe unm pabota Kom-
npeccopa npv Apyrom HanpspKeHUU Unm 4acro-
Te MOryT MPMBECTU K Neperpyske MoTopa.
Cobntopante TEXHNYECKNE XapaKTEPUCTUKN,
yKa3aHHble Ha 3aBOACKON Tabnumyke.
[MpaBunbHO nogknoYanTe U NPOTArMBanTe co-
eVHEHUS.

' YBEOOMIIEHUE

PekomeHayeMble 3HaYEHNSI MOMEHTOB 3aTSKKU:
ORBIT 6

* Knemmbl: 2.4 - 2.8 Nm (M5)

» 3asemneHue: 4.5 -5.1 Nm (M8)

ORBIT 8

e Knemmbl L1, L2, L3:4.5-5.1 Nm (M6)

« 3asemneHune: 4.5 -5.1 Nm (M8)

5.2 OcHOBHbIe NOAKMNIOYEeHUs

Mpy onpeaeneHnn NnapaMeTpoB KOHTAKTOPOB, kabenei
N NpeaoxpaHuTeneii:

* HeobxoOMMo UCX0anTb U3 BENMUYMHBI MaKCUMarlbHO-
ro paboyero Toka UM MakcumMarbHo noTpebnse-
MOJ4 MOLLIHOCTU 3/1. MOTOpa.

* Bbibuparite KOHTaKTOPbI KaTeropmm NPUMEHeHNs
AC3.

CpaBHUTe XapakTepuUCTVKWN HanpshkeHUsl U 4acToTbl Ha
3aBOACKOM TabNNUKe C XapakTepucTMKamu nuTatoLlel
ceTn. MoTop MOXeT ObITb NOAKMIOYEH, TONBLKO €Cnu 3Tn
3HayeHus coBnagatoT. [MoaknoumTe KNeMMbl B COOT-
BETCTBUW C NPUHLMNMUATIBHOW 3NEKTPUYECKON CXEMOA.

OnacHOCTb Bbixoda 13 cTposi komnpeccopal
AkcnnyaTtauusi Komnpeccopa TosbKO B Npeay-
CMOTPEHHOM HarnpasneHun BpalleHus!

' YBEOOMIEHUE

5.3 UcnbiTaHue BbICOKUM HanpsikeHnem

Komnpeccop yxe 6bln UcnbITaH BbICOKAM Hanpsi>KeHu-
eM Ha 3aBofe, cornacHo EN 60034-1 nnu UL984 (1
UL60335-2-34. YeTtBepToe nsganue) ans UL mopenei.

OnacHocTb NOBPEXAEHNS U30MSLUM U BbIXO4a
n3 ctposi moTopa!

He noBTopsAiTe NCMbITaHWe BbICOKUM HanpsiKe-
HMEeM TakuM xe obpasom!

' YBEOOMIEHUE

[Mpn aTOM CyLlecTBYEeT BO3MOXHOCTb MPOBEAEHNS UC-
NblTaHWi 6onee HU3KUM HanpsixeHnem (Hanp., 1000 V).

I'Iepe/:l, ncnblTaHMem oTcoeanHnTe BCe 3JTIEKTPOHHbIE
KOMIMOHEHTbI (yCTpOIZCTBa 3alnTbl MOTOpPA U T. ﬂ,.) oT
CUCTEMBbI. Cpep,m npo4yero gaHHoe orpaHn4eHmne apry-
MEHTUPYETCA BNNAHMEM Machna U XnagaredHta Ha au-
ANEeKTPUYEeCKYH NPOYHOCTb.

BHUMAHUE

OnacHOCTb BHYTPEHHEIO UCKPEHNS 1 NoBpe-
»XaoeHust motopal

He npoBoanTe ncnbiTaHUSA BbICOKUM Hanpsixe-
HMEeM UnNu NPoBEPKY U30NALMK, NoKa KOpnyc
KOoMMpeccopa HaxoauTcs nog Bakyymom!

5.3.1 Pab6ota c npeobpa3oBaTeniemM 4acToTbl U

VCTPOﬁCTBOM nrnaBHOrNoO nNycka

OpmHo4Hble komnpeccopbl ORBIT moryT paboTaTthk ©
npeobpasoBaTenem 4acToTbl U YCTPOWCTBOM MIaBHOIO
nycka. Tem He meHee, ocoboe BHMMaHUe JOMKHO ObiTb
yaeneHo 3anycky, BpeMeHU pa3roHa 1 yacTtoTe.

lNpn ncnonb3oBaHnM YCTPOKCTBA NIABHOrO MycKa unm
npeobpasoBaTtens 4acToTbl, NOXanyncra, CBSHKUTECH C
BITZER .

5.4 MoTop c nocTosiHHbIMM MarHutTamu (LSPM)

Komnpeccopsbl, 0603Ha4eHHble GykBo «U» B 0603Ha-
YyeHun mogenu (Hanpumep, GSU80295VAB) ocHalleHb!
MOTOPOM C NOCTOSIHHbIMU MarHuTamu (LSPM).
BcTpoeHHble NOCTOSAHHBIE MarH1Tbl FeHepUpYHOT cna-
6oe mMarHMTHOe none, KOTOpoe, B CBOK O4epeb 3Kpa-
HMpyeTCsi KOpPMyCcOoM KoMrpeccopa.

Puc. 8: MpeaynpexaatoLme 1 sanpeLlatoLye 3Hak1 Ha KoMrpeccope
C MOTOPOM C MOCTOSIHHBIMU MarHuTamm

3Haku 6e3onacHoOCTH, npunaraemMble K
KoMnpeccopy

NPEAYNPEXOEHUE

CunbHOe marHutHoe none!

[epXute MarHUTHblE U HAMarHN4YMBatoLLIMECS
npeameTbl noganbLue oT Komnpeccopa!

Jlnua ¢ kapanocTumynaTopamMmu, UMNNaHTUPo-
BaHHbIMUW OedunbpunnaTopamm cepaua unm me-
TannMyeckumMm UMnIaHTaTaMmmn: pacctosiHme
[OMXKHO ObITb He MeHee 30 cm!
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MpoBeneHue paboT Ha komnpeccope ¢ LSPM-
MOTOpPOM

Bce pabotbl Ha komnpeccope ¢ LSPM- moTopom ume-
0T MPaBO OCYLLECTBNATb TONbLKO MOAM, KOTOPbIEe He OT-
HOCATCS K YMOMSIHYTOMY Kpyry nuy. PaboTbl No TeXHK-
YeckoMy 0OCMYXMBaHMIO, KOTOPbIE BbIXOAST 3a pamMKu
onepauuii, KOTopble ONUCaHbI B A@HHON UHCTPYKLUUN MO
aKcnnyaTaunm, Npon3BOAATCH TOMbKO Nocne
KoHcynbTaumu ¢ BITZER .

NHayKkums, anekTpuyeckoe HanpsbkeHue!
Hwu B koem cnyyae He BkntovaiiTe B paboTy Mo-
TOP, ECNK KNemMMHasi Kopobka oTKpbITal

t NPEAYNPEXOEHUE

Ecnu poTop BpalyaeTcs, TO OH MHAYLUPYET anekTpuye-
CKoe HanpsiKeHue Ha KnemMmHble 60NTbl — Aaxe ecnu
MOTOP BbIKITHOYEH.

PaspelwieHHble paboTbl Ha Komnpeccope ¢ LSPM-
MOTOpPOM

OnekTpuyeckoe NoAKNoYeHe 1 BUHTOBbIE CoeanHe-
HMS1 B KNIEMMHOW KOpoGKe, 3aMeHa macna, a Takke
npoBepkKa 1 3aMmeHa CMOTPOBOro cTekna. [Ans Bbinosn-
HeHus1 3TUX paboT He TpebyeTcs cneumanbHbIi UHCTPY-
MEHT.

5.5 3awwuTHble ycTponucTBa

5.5.1 SE-B2wu SE-B3

Komnpeccopbl cTaH4apTHO OCHAaLLeHbl 3alUTHBIM
yctporicteoM SE-B2 nnu SE-B3 (¢ koHTponem Temne-
paTypsbl). B kauyecTBe onumm, MOXHO ucnonb3oBaTtb SE-
E1 unu SE-G1 ¢ gononHUTENbHbIMU PYHKLMUSMMU.

JononHuTtenbHble yHKUMN MOoHUTOpUHra SE-E1 n SE-
G1:

* KoHTponb HanpaBneHus BpaLleHus
* KoHTponb o6pbiBa dasbl

SE-G1 (BapuaHT SE-E1) ocHaleHo moandumLmpoBaH-
HOW OyHKLMEeN KOHTpons obpbiBa hasbl U Hanpasne-
HWs1 BpalleHus. Takum o6pa3omM, OHO NOAXOANUT Ans
NpsIMOro nycka u paboTbl C YCTPONCTBOM MNSABHOMO
nycka.

MopkntoyeHre 3awmnTHBIX YCTPONCTB AOJPKHO OCyLLe-
CTBNSATLCSA B COOTBETCTBUM C 3J1. CXEMOW B KIEMMHOM
KOpoOkKe.

BoamoxxeH BbIXOA 13 CTpOsi MOTOpa U 3aLLMTHO-
ro yCTponcTBa MOTOpa 13-3a HEBEPHOrO Noa-
KMNoYeHusa 1 / unn aBapuiiHon paboTsi!

He ponyckaeTcs nogaya ynpasnsioLero nunm
NUTaloLLEero HanpsixeHus Ha knemvbl B1-B2 3a-
LLIMTHOrO YCTPOMCTBA MOTOPA U COOTBETCTBYIO-
LLMX KNeMM KOMMpeccopa, a Takke Ha opaHxe-
Bble NPOBOAA 3aLUUTHOro YyCTPONCTBA.

' YBEOOMIJIEHUE

5.5.2 [aTtuyuk TemnepaTtypbl ra3a Ha HarHeTaHuu

(onuus)

Mpun paboTe BOGNM3M rpaHnL, 06nacTv NpUMEHEHUS
HeoOX0AMMO UCMoNb30BaTh AAaTYMK TeMNepaTypbl Ha-
rHetaemoro rasa!

* ORBIT 6: YcTtaHoBWTE AaTynk TeMmnepaTypbl HarHe-
TaeMoro rasa Ha NIMHUN HarHeTaHug rasa, UCnorib-
3ys1 3aXUM U M30NALMI0, NpefyCMOTPEHHbIe A
37Ol Lenu. PaccTosiHMe OT HarHeTaTenbHoro na-
Tpybka: 127 mm (5 ororimoB).

* ORBIT 8: CHumuTe knanaH Wpenepa ¢ HP npuco-
€[IMHEHUS N YCTaHOBUTE CEHCOPHbIN aneMeHT. [ns
komnpeccopoB ORBIT 8 6e3 HP npucoeanHeHus
AaTyuK TemnepaTtypbl HarHeTaemoro rasa AoMmkeH
ObITb YCTAHOBIMEH HA NIMHUN HAarHeTaHUs C MOMOLLbHO
HakrnagHoro Kopnyca, NoCTaBnseMoro B KOMMeKkTe
akceccyapos BITZER.

5.5.3 T[peccocrtatbl (HP + LP)

MpeccocTaTbl HEOOXOAMMbI ANs1 OrpaHUyeHns obnacTtu
NPYMEHEHNs KOMNpeccopa, AN UCKIMYeHNs Hegony-
CTUMbIX pabounx ycrnosuii. Mo3numm NpucoeamHeHni
CM. Ha CXxeme NpUcoeauHeHnn. 3Ha4veH s gaBneHns
cpabaTtbiBaHMSA 1 cOpoca BIIOKMPOBKM AOMKHbI ObITb
NPOBEPEHbI 10 BBOAA CUCTEMbI B 3KCMIyaTauuio.

3apaHHble 3Ha4YeHus

ORBIT 6

» [lpeccocTtart HM3Koro gasneHus: min. 2.4 bar
» [lpeccocTar BbICOKOro gasneHus: min. 44 bar
ORBIT 8

» [lpeccocTtart HM3Koro gasneHus: min. 2.4 bar
» [lpeccocTar BbICOKOro gaBneHus: min. 42 bar

B ocobbix criyyasix, Hanpvumep, B TEMMOBbLIX Hacocax,
MOXET CIy4MTbCs TaK, YTO JaBMNEHNE BcacbiBaHUs Oy-
AeT nagatb HUxe 2.4 bar B Te4eHne KOpoTKNX Nepuo-
00B BpemMeHW. [1nsa Toro 4tobbl n3bexaTb HEHYXKHbIX
cpabatbiBaHuWiA perne HU3KOro AaBneHnst, MoXeT ObiTb
ncrnonb3oBaHa BTOpas ycTaBka No HU3KOMY aBMEHUIO.
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Takoe ymeHbLUeHe YyCTaBKM MO HU3KOMY AaBMEHUIO He
OOImKHO ObITb HMke 1.0 bar. Kpome Toro, pabota B
aToK obnacTu orpaHMyMBaeTcst Makcumym 60 cek. npu
nepBoOM 3anycke Komrpeccopa.

YKasaHHble 3Ha4YeHns ABNATCA 3HAaYEHNUAMM OTHOCK-
TENbHOIo AaBliEHUA.

5.5.4 TloporpeBaTtenb Macna

I'Iop,orpeBaTenb mMacna obecrneynBaet CMa304HYHo
CnocobHOCTbL Macna gaxe Bo BpeMA AnnTernbHbIX Ne-
pProaoB NMNpPocCToA. OH npenAaTCcTByeT 3HA4YNTEJIbHOMY
pacTBOpPEHUIO XNagareHTa B macre n Tem camMmblM CHU-
XXEHUI0 BA3KOCTU Machna.

I'Iop,orpeBaTenb KapTepa OOoJKeH BKM4YaTbCA Npwv Bbl-
KINr4YeHnn KomMmnpeccopa, pa60Tarou.|,ero B cneayrwowmnx
ycnosuax

¢ KOoMmnpeccop yCtaHoBJ1€EH BHE NMOMeLUeHNA
* AnnTernbHble nepunoabl MNpPoCToA
* Oonbluas 3anpaBka XxnagareHTom

¢ CyLleCTBYET OMNacCHOCTb KOHAEHCaUuun XrnagareHta B
KOMMpeccope

[1lns HEKOTOPLIX CUCTEM N NPUMEHEHWIA C HU3KOM
3anpaBKoOW XnagareHTa nogorpesaTtenu Macna mMoryT
He noTtpeboBaTbecs. CesknTech ¢ BITZER ans nonyde-
HUSA UHCTPYKLMIA NO NPUMEHEHMIO.

[ns Bcex mopgenen komnpeccopos ORBIT nogorpesa-
Tenb Macna gOJKeH ObiTb YCTAHOBMEH NO4 CMOTPOBbLIM
cteknom (cM. pucyHok 9, CtpaHuua 34 n CM. pUCYHOK
10, Ctpanuua 34). Yoegutech, YTO nogorpesaTenb
NOTHO MpuUNeraeT K Kopnycy ¢ 06enx CTOPOH BeEPTU-
KanbHOro cBapHOro LuBa. AKKypaTHO 3aTSHUTE BUHT U
ybeauTech, 4TO nogorpeBaTtenb paBHOMEPHO obxaT no
BCEW ANMHE BOKPYT Koprnyca u obecneyeH HagexXHbli
KOHTaKT KOHTaKTHbIX TOYEK.

Puc. 9: nopgorpesatens macna ORBIT 6

 ma — = 4

Pwuc. 10: nogorpeatens macna ORBIT 8

6 BBop B akcnnyartaumio

Komnpeccop Ha 3aBofe-M3roToBUTENE YXe TLaTesbHO
BbICYLLEH, UCMbITaH Ha NAOTHOCTb W 3aMOJSIHEH 3aLLYMT-
HbiM rasom (N,)

OMNACHOCTb
BosamoxkeH B3pbIB!
Hu B koOem cny4ae He gonyckaeTcs NpOBOANTb

\ UcnbiTaHns komnpeccopa kucrnopogdom (02,)
‘@ Unu gpyruMm NPOMbILLNIEHHBIMU razamu!

NMPEAYNPEXOEHUE

OnacHocTb B3phbiBal

Mo>xeT NpoM30MNTN ONACHOE CHMKEHNE TOYKN
BOCMITaMEHeHUs xnagareHTa npy BbICOKOM AaB-
nexHun!

Hukorga He pobaensaiTe xnagareHT (Hanpumep,
Kak MHAMKATOp yTeyek) B ra3 Ang ucnbiTaHns
(N, unn Bo3ayx).

BO3MOXHbI 3arpsi3HeHUs OKpyxatoLLen cpeabl
yTeyKaMu xragareHTa u npu otkavke ucrnbita-
TenbHoro rasal

OnacHocTb okucneHus macna!

VcnbiTaHne Ha NPOYHOCTb U NSIOTHOCTb BCEN
CUCTEMBI MPEeANOYTUTENBHO MPOBOAUTL CYXUM
asotom (N,).

Mpwn Mcnonb3oBaHUKM CyXOro BO3ayxa: KOMMNpec-
COp AOJMKEH ObITb OTCEYEH OT CUCTEMbI - AEpP-
XNTEe 3anopHbIe KnanaHbl 3aKpbITbIMU.

' YBEOOMITEHUE

6.1 WcnbiTaHMe Ha NPOYHOCTb

VicnbiTante CMOHTUPOBAHHBLIA XONOANUSbHBIA KOHTYP
cornacHo ykasaHuto, EN 378-2 (unu gpyromy gencrey-
towemy ctaHgapTy 6esonacHocTtu). Komnpeccop yxe
ObIN MCMbITaH Ha NPOYHOCTb JABNEHUEM Ha 3aBoge-
narotosutene. [NodToMy JOCTAaTOYHO NPOBECTU MCMbI-
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TaHue Ha NfO0THOCTb, CM. rnaey McnbiTaHue Ha NnoT-
HocTb, CTpaHuua 35. B cny4yae, ecnu Bcs cuctema
NCcNbITbIBAaeTCS AaBNEHNEM Ha MPOYHOCTb:

ONACHOCTb
A OnacHocTb paspyLUeHns 13-3a BbICOKOro JaB-

nexus!

MpobHoe gaBneHne He AOMKHO NMpeBbiwaTh
MaKCMMarbHO LOMNYCTUMbIX 3HAYEHUIA!

Mpo6GHoe gaBneHue: 1,1* makc. gonyctumoe pa-
b6o4yee gaBneHne (CMOTpUTE 3aBOACKYHO Ta-
6nuuky). MNpy 9TOM pasgensniTe CTOPOHY BbICO-
KOro 1 HM3KOro gaeneHus!

6.2 MWcnbiTaHMe HAa NNOTHOCTb

MponsseanTe UcnbiTaHWE Ha MIOTHOCTb CMOHTUPOBAH-
HOro XONoAUIBHOrO KOHTYpa B LIENTIOM Uy No YacTaM B
cooTBeTcTBMM ¢ EN 378-2 (Mnun gpyrum OeicTByOWUM
cTtaHgapTom 6e3onacHocTn). [Ins aToro npeanoyvTu-
TenbHO UCMOMb30BaTb CyXOK asorT.

CobntoganTe 3Ha4YeHUst NPOOHbLIX AaBNEHUI U yKasa-
HWsI NO TeXHUKe Ge3onacHocTu, cM. rnmaey VcnbiTaHne
Ha NpoyHocTb, CTpaHuua 34.

6.3 BakyymupoBaHue

> OTKpOVITe 3arnopHble KianaHbl N ANEKTPOMarHMTHble
KnanaHbl.

> I'Ipov|38e,u,v|Te BaKyyMunpoBaHune BCEI CUCTEMBI,
BKIKO4aaA KoMnpeccop, nogcoeqnHuUB BakyymM-HacoC
K CTOPOHE BbICOKOIo 1 HU3KOro aaBrneHuA.

= [1pu BbLIKIIOYEHHOM BaKyyMHOM Hacoce "yCTon4mBbIN
BakyyM" JOIDKEH YAEPXKUBATLCH HA YPOBHE MeHee
1,5 mbar.

» [Mpu HEOBGXOAMMOCTY NOBTOPUTE MPOLEAYPY
HeCcKosbKo pas.

OnacHoCTb NOBpeXAeHNs MOTopa U KOMMPeCCco-
- pal

He 3anyckanTe komnpeccop nof Bakyymom!

He nogkntovanTe HanpsikeHne, B TOM Yncne

ans uenew nposepku!

ONACHOCTb
A OnacHocTb paspyLUeHns 13-3a BbICOKOro JaB-

nexus!

lMpobHoe faBneHve He OOMKHO NpeBbIWaTh
MaKCUMaribHO AOMNYCTUMbIX 3HAYeHUI!

Mpo6Hoe gaBneHue: 1,1* makc. gonyctumoe pa-
Oouee faBneHve (CMOTPUTE 3aBOACKYIO Ta-
6nuuky). MNpy 9TOM pasgensniTe CTOPOHY BbICO-
KOro 1 HWU3KOro gasreHus!

' YBEOOMINEHUE

6.4 3anpaBka xfiagareHTom

VMcnonb3yliTe TONbKO paspeLleHHble XnaaareHTbl, CM.
rnaBy O6nactu npumeHeHus, CtpaHuua 23.

» [lepen 3anpaBKkoW xnagareHToMm:
— He BknouanTe komnpeccop!
— [lpoBepbTe ypoBeHb Macna B KOMMpeccope.

° 3ar|paBn;u7|Te XKNOKWIA XnagareHt HenocpeacTtBeHHO
B KOHOEHCATOp uinn pecuneep, ana CUctem C 3aTton-
NNEHHbIM UCNapuTenem TakKkke B UCnaputernb.

» [lepen 3anyckom, cucteMa [oSkHa ObITb npes-
3anpasrneHa ansa obecnevennsi paboTbl B Nnpegenax
obnacTv NpUMeEHEHUS.

» Bo Bpewms 3anpaBku xnagareHToMm, JonyckaeTcs
BpeMeHHas paboTa Hmxke 2,4 bar (oTHocuTenbHoe
aasneHue). [lepknte COOTBETCTBEHHO HU3KYIO TEM-
nepartypy KoHgeHcauuu. [Npu aTom 3agepxka Bpe-
MEHW Ansi pene HU3KOro AaBrneHnst MOXeT ObITb ak-
TMBUPOBaHa TOMNbKO OAMH pas.

* [locne BBoga B SKCnnyaTtaunto MoOXeT I'IOTpe6OBaTb-
CA gononHuTenbHaAaA 3anpaBka XnagareHToMm: Bo
BpemMA paGOTbI KoMrpeccopa 3anpaBn;||7|Te Xnag-
dreHT CO CTOPOHbI BCacCbliBaHUA, ny4ylle BCEro
3anpaBnAaTb Ha BXo4eE B UCNapuUTesb.

 [nsa kaxgov cuctembl HeO6X0AMMO NPOBECTU
KOHTPONUpyeMble UCMbITaHWUSA, YTOObI onpeaenuTsb
onTUMasbHYyHo 3anpaBKy XnagareHToM, 4oCTUYb Haw-
NyYLWMX BO3MOXHbIX YCIOBUWIA SKCMyaTaumm m
npenoTepaTUTb 0B6PaTHLI NOTOK XXUOKOro XnagareH-
Ta B KOMMNPEeccop.

* Cwmecu u3 3anpaBoYvHOro umnuHapa OOoJDKHbI ObITb
B35ITbl B BUAe CBOOOAHON OT Ny3blIPbKOB XXUOKOCTW.

OnacHOCTb BMaXHOro XxoAa npw 3anpaske Xua-
KM xnagareHTom!

3anpasky npoussoauTe ManbsiMu gosamu!
TemnepaTtypa rasa Ha HarHeTaHuu JofmkHa
ObITb 3HAaYNTENBHO BbILLE TEMMNEPaTypPbl KOH-
AeHcauun mnuHumym Ha 30 K.

' YBEOOMIJIEHUE

HepocTatok xnagareHTa siBNSi€TCA NPUYMHON
HW3KOro AaBfieHMs BcacbiBaHUSA 1 neperpesal
Cobntogante obnact NpUMEHEHUS.

' YBEOOMIJIEHUE
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OnacHocCTb paspyLUeHus KoMmnpeccopa n3-3a
MCMNONb30BaHNA NoaaenbHbIX XNnagareHToB!
Bo3MOXHbI TSXKENbIE NoBpeXaeHUs!
3akasblBanTe XxnagareHTbl TOMbKO Y U3BECTHbIX
npouseBoauTenen n NpoBepeHHbIX ANCTPUOLIO-
Topos!

OMNACHOCTb
A OnacHOCTb paspyLUEHNst KOMMOHEHTOB 1 Tpy6o-

NPOBOAOB M3-3a M3OLITOYHOrO rMAPaBINYECKOrO
OaBIeHns Npu 3anpaske XUOKUM XagareHToMm.
B03MOXHbI CEpbE3HbIE TPaBMbI.

M36bIToYHas 3anpaBka xnagareHToM abcontoT-

HO HegonycTuma!

t NPEAYNPEXOEHUE

6.5 [poBepku nepen Nyckom

* YpoBeHb Macna (B npefenax oTMETOK Ha CMOTpPO-
BOM CTeKIe)

« TemnepaTypa mMacna (ormxkHa npesblwaTtb Temnepa-
TYpy OKpyXatoLler cpefbl kak MUHUMYyM Ha 10 K).

* HacTtpoiika n yHKLUMOHMpPOBaHME YCTPOUCTB 3aLlu-
Tbl 1 ©e30MacHoOCTH.

» HacTpoliku pene BpeMeHHbIX 3a0epKek.

* 3HadeHunsa gaBneHuin Cpa6aTbIBaHMH npeccocTtaToB
BbICOKOIO W HM3KOro AaBMEeHUIA.

i I'Iposepre kabenbHble HAKOHEYHMKWN Ha 3aXkaTue U
npaBuiibHOE NoJoXXeHne.

 [poBepbTe, OTKPbLITLI NV 3aN0OpHbIE KanaHbl?

[MponsBoanTENBHOCTL CNUpanbHbIX KOMNPECCOPOB yBe-
nMYMBaeTCs B TeYeHMe nepuoga npupaboTku. ATo
HeOOXOAMMO yYnUTbIBaTb NPY TECTUPOBAHMM NPOU3BO-
autensHocTtu komnpeccopos ORBIT. Cm. BITZER
Software.

OnacHOCTb NoBpeXaeHMs MOTopa 1 KOMMpPecco-
- pal

B cnyyae HexBaTku xnagareHta unu cboes B

nogave xnagareHta, cnvparbHble KOMNPecco-

pbl MOTyT CO3aBaTb BaKyyM Ha CTOPOHE BCa-

CbIBaHUA.

lMepen BBOAOM B 3KCMyaTauuio Heobxogumo

NpaBuUIibHO HACTPOUTbL pene HU3KOro AaBneHus

n y6eanTbcs B ero npaBuUIibHOM (pyHKLMOHMPO-

BaHUMW.

' YBEOOMIEHUE

Mpwn 3ameHe KoMnpeccopa

B koHType yxe nmeetcsa macno. 1o aToin npnymHe mo-
XeT notpeboBaTbCsi CMB YacTu mMacna.

I'Ipvl OOnbLLUOM KONMYecTBe Macrna B KOHTYypEe

' YBEOOMIJIEHUE
npu 3anycke Komnpeccopa CyLLecTByeT onac-

|
HOCTb ruapasnuyeckoro ygapa!
YpoBeHb Macna nogaepxuBanTe B npegenax
OTMETOK Ha CMOTPOBOM CTekre!
6.5.1 OEM- npoBepoyHble CTEHADI

HormkHbl OblTb NPOBEpPEHLI paboyne napameTpbl 3a-
BOACKWNX UCMbITaTENbHbIX CTEHA0B, YTOObI rapaHTUPO-
BaTb, YTO KOMMpeccopbl OyayT paboTaTb B HOpMarb-
HbIX Npegenax npu nepeoHavansHom 3anycke. /136e-
ramTe CNULLKOM BbICOKUX UM CIIULLKOM HU3KUX TeMne-
paTyp Ha BxoAe B ucnapuTtenu (To ectb Temneparypbl
BO3ayxa / BoAbl Ha BXoAe).

6.6 3anyck komnpeccopa

6.6.1 TlpoBepka HanpaBneHUA BpalleHUs

OnacHocTb BbixoZda U3 cTposi komnpeccopal
OkcnnyaTauusi KoMnpeccopa TosbKO B Npeay-
CMOTPEHHOM HarnpasfeHun BpalleHus!

' YBEOOMIJIEHUE

MpoBepka HanpaBneHns BpallleHns 6e3 3anopHoro
KrnanaHa Ha BcacblBaHWUM:

*  OTKNoYMTE SNEKTPOMarHUTHbIN KnanaH (ucnapu-
Tenb)

* 3anycTuTe KOMMNPeccop TONbKO Ha HECKOIbKO ce-
KyHO

+ [paBunbHoe HanpaeneHue BpaleHus: [laBneHne
BCacbiBaHWs NagaeT

* HenpaBunbHoe HanpaBneHne BpalleHus: [JaBneHme
OCTaeTcst NOCTOSAHHbIM. ECcnn ycTaHOBNEHO 3aLuT-
Hoe ycTponctso SE-E1 unu SE-G1, To koMnpeccop
oTkntountcs. NomeHsnTe ase dasbl B KOHTaKTax 06-
el NUTaloLLen NUHUN.

6.6.2 Macno/ MOHUTOPUHI YPOBHS Macna

* Bbikntounte KOMMpeccop 1 npoBepbTe YPpOBEHb Mac-
na nocne Henpop,onmmeanoﬁ cTabunbHom pa6o-
Thbl.

* YpoBeHb Macna [oSKeH HaxoauTbes B npeaenax
OTMETOK Ha cMOTpoBOM cTekre ([epuoanyecku npo-
BepsiiiTe ypoBeHb Macrna B Te4eHNe NepBbiX YacoB
paboTbl)
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OnacHocTb noBpeXxaeHna Komrnpeccopa mn3-3a
rmapaBin4eckoro y/:l,apa!

I'Ipem,u,e YeM OCYLUEeCTBIIATb 03anpaBKy
OonbLLOro KonnM4yecTsa Macna: npoBepbTE CU-
CTemMy Ha BO3BpaT macna!

' YBEOOMIEHUE

Mpw 3anycke HOBOWM cUCTEMbl MOXET noTpeboBaTbes,
JONVB AOMOSHUTENBHOrO Macna, Ans KoMmneHcauum
yXXe UMpKynmpytoLero macna (Hanpvumep, B pecueepe
U1 B MacnsiHbix neTnsx). KoHTporb ypoBHs macna
0COGEHHO BaXKeH Ans TENNOBbIX HACOCOB M KOMMPECCO-
pOB C Npeobpa3oBaTensMmn YacToTbl, [ae HU3KWIA
MacCOBbIli pacxof XnagareHTa MoXeT NOBMNUATb Ha
BO3BpaT Macrna B KOMMNpPeccop.

6.6.3 Bubpauuu

Bcs cuctema, ocobeHHo TpyGonpoBoabl U Kanumnnsip-
Hble TPYOKM A0IKHbI ObITb NPOBEPEHbI HA OTCYTCTBUE
NOBbILLEHHOro YPOBHS BUBpauun. Tpy6onposoabl
[OIMKHbI 06ecneynBaTh 4OCTATOYHYIO TMOKOCTb, YTOOLI
obecneynTb HopMarbHbIA 3aMyck U OCTaHOBKY KOM-
npeccopa, He oKa3blBasi Ype3MepPHOro HanpshkeHUsl Ha
npucoeanHeHus Tpybonpoeogos. B cnyyae Heobxoau-
MOCTW, NPUHATL COOTBETCTBYHOLLNE MEPbI.

Bo3MOXHbI paspyLueHnst TPy 1 yTEYKM Ha KOM-
npeccope, a Takke ApYyrnx KOMNOHeHTax cucTe-
Mbl!

He pgonyckalitTe 3HaunTenbHbIX BUOpaumi!

' YBEOOMINEHUE

6.6.4 YacrtoTa BKNOYeHUN

He gonyckaeTcs 3anyck Komnpeccopa valle 8 pas B
yac. MNpw 3TOM, JOIHKHO rapaHTUpPOBaTLCA creaytollee
MUHUMarbHOE BpemMs paboThbl:

MowbHOCTbL MOTOpa MwuH. Bpems paboTbl
ORBIT 6

ORBIT 8

2 min
3 min

OnacHocTb Bbixoga 13 ctpos MoTtopa!
Heobxogumo obecneyvnTb BbINOMHEHNE YCTa-
HOBIEHHbIX TPe6OBaHUN C MOMOLLIbHO NOTUKN
yrnpaBneHus.

' YBEOOMINEHME

6.6.5 TpoBepka pabo4ux napameTpoB
* TemnepaTtypa ucnapeHus
» TemnepaTypa rasa Ha BcacbiBaHWM

* Temnepatypa KoHOeHcauun

» TemnepaTypa rasa Ha HarHeTaHuu
+ TemnepaTypa macna

* YacToTa BKNOYEHNN

» 3HayeHus Toka

* HanpsbkeHue

* YpoBeHb Macna

CoctaBbTe MPOTOKONT AaHHbIX.

6.6.6 OcoO6ble ykasaHuA ANSA HageXHon
3Kcnnyarauum Komnpeccopa U CUCTeMbI B
Luenom

AHanu3 nokasbiBaeT, YTO NnoAasnsoLlee GonbLUINHCTBO
0TKa30B KOMMNPECCOPOB NPONCXOAMUT U3-3a HeOMYCTW-
MbIX YCMOBMIA akcnnyatauum. 3To B 0CO6EHHOCTU OTHO-
CUTCS K NOBPEXAEHUSIM, BO3HMKAOLLMM BCNEACTBUE
HeJocTaTka CMa3Ku:

» PaboTa paclumpuTtensHoro knanaHa- coobnogarite
ykasaHus npounssoautens!

— MMpaBunbHas ycTaHoBKa 1 KpenseHue Tepmobarn-
noHa Ha BcacblBaloLLer NNHUN.

— Mpw ncnonb3oBaHUK pereHepaTMBHOIO TEMNO06-
MeHHuKa: PacnonaraiitTe gaTymk kak obbl4HO 3a
ncrnapuTenem — HM B KOeM cryyae He 3a Tensoob-
MEHHVKOM.

— Ecnu Bo3moxHO, TennousonupyiTe gaTyuk, 4to-
Gbl OH U3MepsAN TemnepaTypy NIMHUM BCacbiBaHUS,
a He TeMnepaTypy OKpy»atoLleli cpeabl.

— [ocTtaTo4Ho BbicOKMin neperpes. CNULIKOM BbICO-
KW NneperpeB BcacbiBaEMOro rasa npmMBoanT K
BbICOKOM TemnepaTtype HarHeTaemMoro rasa, CHu-
XKEHMIO XONoA0MNpon3BOANTENBHOCTU U K MIOXOMY
Bo3BpaTy Macna. CrivLiKOM HU3KUA neperpes
BCaCbIBAEMOro rasa MOXeT NpUBECTU K rmapasnu-
YecKkUM ygapam 1 BbIMbIBaHUIO Macrna 13 noa-
LUMMHNKOB KOMMpeccopa.

— [lpwn ncnonb3oBaHUN 3NEKTPOHHbLIX pacLumpuTenb-
HbIX YCTPOMCTB PEKOMEHAYETCS NCMONb30BaTh
dyHkumio MOP (makcumanbHoe paboyee gaBne-
HKe) 4ns Toro, YTobbl n3bexaTtb NeperpyskM KoMm-
npeccopa.

— CT1abunbHbIN paboyunii pexxum npu Bcex paboumx
COCTOSIHUAX (TaKkKe Npu HEMOSHOWM Harpyske, B
NETHEM U 3UMHEM PEXMUME, MUHMMAIbHOW CKOPO-
cTn npu paborte c M4).

— CBofogHast oT Ny3bIpbKOB XUAKOCTb Ha BXoae
paclIMpeHHOro Knanawa.
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* WsGeraiiTe Murpauum xnagareHta co CTOPOHbI Bbi-
COKOrO [aBNeH1sl Ha CTOPOHY HU3KOTO AABIEHNUSA U B
KOMMpeccop Npu ANUTenbHbIX Nepuogax npocrtos!

— YcTaHOBUTE 9NEKTPOMArHMUTHLIN KnanaH Ha Xua-
KOCTHOW NUHUN.

— ABTOMaTM4yeckasi cuctema oTKaudkum nepen nobbIiM
LUMKIOM OTKITHOYEeHUA (OCO66HHO, ecnn ncnapu-
TEllb MOXET CTaTb Tennee, 4Yem JIMHNA BCacbiBa-
HUA Unn KOMI'IpeCCOp) 00 YPOBHA OaBlneHunsa B
npegenax obnactu NMPUMEHEHNA.

— YcTaHOBUTE 9NEKTPOMArHMUTHbLIN KnanaH Ha Xua-
KOCTHOW NUHUN.

— CobGnopalite orpaHun4eHunsa no HU3KoOMy nasrie-
HUIO.

— ABTOMaTuMyeckoe nepekrn4yeHmne nocneagosa-
TEJNIbHOCTUN B CUCTEMAX C HECKOJIbKMMU KOHTYpamMu
XnagareHTta.

— OObIYHO pekoMeHAYyeTCs UCMoNb30BaTh NOAOrPe-
BaTeNlb Macra, HO Npu 3TOM ero obsi3aTenbHO
crnegyeT UCNONb30BaTh B CrieAyoLLMX ClyYasax un
npu cnegyowmnx ycnosusix: PesepcuBHble cucte-
Mbl (Hanpumep, oTTarika ropa4yMM rasom), Hapyx-
Has yCTaHOBKa U B CNy4vasx, Koraa KoMmnpeccop
MOXET CTaTb XONnogHee YeM Apyrne KOMMOHEHTbI
cuctemMbl. CNNNT-CUCTEMBI C Pa3BUTON CUCTEMO
TpyboNpoBOAOB.

— Bknounte nogorpesaTtenb Macna kak MUHUMYM
3a 12 yacoB [0 nycka komnpeccopa. 3710 nNpeaoT-
BpalllaeT pacTBOpPEHME xNafareHTta B macre n
CHUXaeT Harpysky Ha NOALUMMHUKA NPU NepBOM
3anycke komnpeccopa. lNogorpesatens macna
[OIMKeH ObITb BKITHOYEH B Nepuroabl CTOSIHKN.

+ [1na peBepcuBHbIX CUCTEM
— CHavana ocTaHoBWTE KOMMpPeccop
— lMopoxaunTe 30 cekyHa

— 3aTtewm 3anycTuTe KOMMIpeccop

7 OJkcnnyatauus

7.1 PerynsipHble npoBepKu

PerHHpHO npoBOoAUTE NPOBEPKN CUCTEMbI B COOTBET-
CTBMN C HaUuMOHanbHbIMU NpeanmncaHnAaMun.

* YucroTa 1 cneabl KOPpPo3umM Ha Kopryce KOMMpPecco-
pa.

» Paboune napameTpsl, cM. rnasy [NpoBepka paboumnx
napameTpoB, CtpaHuua 37.

* Macno, cm. rnasy Macno/ MOHUTOPWUHI YPOBHSI Mac-
na, Ctpanuua 36.

» 3aluTHbIe YCTPOWCTBA U BCE KOMMOHEHTHI, NpeaHa-
3HaYeHHble ANsl KOHTPoss paboTbl kKoMnpeccopa,
cM. rnaBy 3aluTHele ycTporictea, CtpaHuua 33 n
cM. rnaey 3anyck komnpeccopa, CtpaHuua 36.

* MoMeHTbI 3aTsXKKM pe3bboBbIX COeAMHEHWUI 1 3.
NMOAKNKYEHNI

 [lpoBepka 3anpaBku XnagareHToM.
 [lpoBepka Ha NMNOTHOCTb

* CoctaBbTe NMPOTOKON AaHHbIX.

8 O6cnyxuBaHue

8.1 3ameHa macna

Macna, ucnonbgyemble komnanven BITZER (cm. rmasy
O6nacTtn npumeHeHusi, CTpaHuua 23) xapakTepusyoT-
€51 0COGEHHO BbICOKOW CTeneHblo cTabunbHocTn. Ecnu
YCTaHOBMEHbI PUMNBbTPblI OYUCTUTENM HA CTOPOHE BCa-
CbiBaHuWsl, 3aMeHa Macna o6bl4HO He TpebyeTcs.

Ecnu nmeno mecTo noBpexaeHne komnpeccopa uUnm
MoTOpa, HEoBX0ANMO MPOM3BECTU NPOBEPKY Ha KIC-
NoTHOCTb. MNpy Heo6xoaAMMOCTK criedyeT NPOU3BeCTH
OYMCTKY: YCTaHOBUTE aHTUKUCIIOTHBIV (DUNbTP Ha Nn-
HUIO BCacbiBaHWA 1 3ameHuTe Macno. MNocne Heckonb-
KMX YacoB 3KCrnyaTaummn MoxeT noTpeboBaTbcs 3ame-
Ha bunbTpa, Macna 1 NoBTOPHAasi O4YNCTKA CUCTEMBI.

Komnpeccopbl cepun ORBIT moryT ncnone3oBatbcs B
KayecTBe CMEHHbIX KOMMPECCOPOB B CUCTEMAX, KOTO-
pble paHee paboTanu ¢ KOMNpeccopamu ¢ 3anpaBKov
POE wmacna. Npwu ycnoeun, 4To ObINN KOPPEKTHO NOAO-
©paHbl KOMNpeccopbl C COOTBETCTBYHOLMMN NPUCOEAN-
HUTENbHbLIMU pa3mepamu, B cUcTemMe JonyckaeTcs A0
10% ocTaTo4HOro cogepxaHus macna.

NPEOYNPEXOEHUE

Komnpeccop HaxoauTcsa nog gaeneHuem!
B03MOXHbI TsKenble TpaBMmbl.

C6pocbTe gaBneHve B komnpeccope!
HapeHbTe 3awmTHbIe 04km!

>
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MoBpexaeHne Komnpeccopa, Bbi3BaHHOE yXy[a-
LueHmem kadvecTBa macna BVC.

Bnara xumun4yeckn cBssbiBaeTcsa ¢ 3TUMM Macna-
Mu. NMoNHOCTLIO yaanuTb ee BakyyMUpPOBaHUEM
HEBO3MOXHO.

O6palLanTecb 04eEHb OCTOPOXKHO:

VckntoumTe BO3MOXXHOCTb NMPOHUKHOBEHMS BO3-
Ayxa B YCTaHOBKY U B GaHKy C Macrnom.
VicnonbayliTe TOMbKO OpUrMHarnbHbIE 3aKpbITble
©aHku ¢ macnom!

' YBEOOMIEHUE

YTununaumpynte oTpaboTaHHOe Macno Hagnexatmm ob-
pasom!

9 BbiBOA U3 3KcnnyaTtauuu

9.1 Tpoctomn

OcTtaBnanTe BKNHOYEHHbIM noaorpesartesib Kaptepa
(eCJ'II/I yCTaHOBJ'IeH) 00 OJeMOHTaXa KoMrpeccopa. 310
npegoTBpallaeT NoBbiLLEeHHOE pacTBOpeHne XnaaareH-
Ta B Macrie.

NPEAYNPEXOEHUE
A OnacHOCTb UCNapeHnsa xnagareHTa U3 macrna.
3akpoiiTe 3anopHble KranaHbl Ha KOMMNpeccope
' 1 oTKavaiTe xnagareHT. [lepxute eMKOCTH C

MacCIioM 3aKpbITbIMW.

Hepa6oTatowwuii komnpeccop unu oTpaboTaHHoOe Mac-
1o BCE elle MOryT cofepXaTb OTHOCUTENBHO BbICOKYHO
[OIN0 pacTBOPEHHOro xnagareHTa. MimeeTcs NoBbILLEH-
HbIi PUCK B pe3ynbTaTe BOCMIaMeHsIeMOCTM XlagareH-
Ta (B 3aBMCUMOCTM OT XJlagareHTa).

9.2 [emoHTaXx Komnpeccopa

Komnpeccop HaxoauTtcsa noa AasneHnem!
B0O3MOXHbI TSKenble TpaBMbl.

C6pocbTe aaBneHue B komnpeccope!
HapeHbTe 3awmnTHbIe 04KmM!

3akpoliTe 3anopHble knanaHbl Ha komnpeccope. OTka-
yaviTe xnagareHT. B cnyyae komnpeccopoB 6e3 3anop-
HbIX KnlanaHoB OTKa4alnTe BeCb xnagareHTt. He Bbinyc-
KanTe xnagareHT B aTMocdepy, yTUnuanpymnTe xnaa-
areHT Hagnexawum obpasom!

t NPEAYNPEXOEHUE

9.3 YTunusauusa komnpeccopa

Cneinte macno us komnpeccopa. YTunusnpymnte otpa-
©oTaHHOe macno Hagnexawum obpasom!

YTunuanpyite koMmnpeccop Haanexalimm obpasom B
COOTBETCTBMW C MECTHbLIMM NpaBunamm!
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