oG CITY MU
Air-Conditioners
PUMY-P200YKM2

For use with R410A

INSTALLATION MANUAL [__FORINSTALLER |

For safe and correct use, read this manual and the indoor unit installation manual thoroughly before installing
the air-conditioner unit.

INSTALLATIONSHANDBUCH [_FUR INSTALLATEURE |

Aus Sicherheitsgriinden und zur richtigen Verwendung vor der Installation die vorliegende Bedienungsanleitung
und die Installationsanleitung der Innenanlage griindlich durchlesen die Klimaanlage.

MANUEL D’INSTALLATION [POUR L'INSTALLATEUR]

Avant d’installer le climatiseur, lire attentivement ce manuel, ainsi que le manuel d’'installation de I'appareil
intérieur pour une utilisation sdre et correcte.

INSTALLATIEHANDLEIDING [ VOOR DE INSTALLATEUR |

Lees deze handleiding en de installatiehandleiding van het binnenapparaat zorgvuldig door voordat u met het
installeren van de airconditioner begint.

MANUAL DE INSTALACION [ PARA EL INSTALADOR |

Para un uso correcto y seguro, lea detalladamente este manual y el manual de instalacion de la unidad interior
antes de instalar la unidad de aire acondicionado.

MANUALE DI INSTALLAZIONE [ PER L'INSTALLATORE |

Per un uso sicuro e corretto, leggere attentamente il presente manuale ed il manuale d’installazione dell’'unita
interna prima di installare il condizionatore d’aria.

EMXEIPIAIO OAHTIQN EFKATASTAZHS (Ao ]

MNa owoTA Kal ao@aln Xprion, diIaBAoTe TTPOCEKTIKA auTS TO £YXEIPIDI0 KABWG Kal TO EYXEIPIDIO £yKATAOTAONG
TNG ECWTEPIKAG HOVADAG, TTPOTOU EYKATAOTACETE TN JOVADA TOU KAIMATIOTIKOU.

MANUAL DE INSTALAGAO [_LPARA O INSTALADOR |

Para uma utilizagédo segura e correcta, leia atentamente este manual e 0 manual de instalagdo da unidade
interior antes de instalar o aparelho de ar condicionado.

INSTALLATIONSMANUAL [_TIL INSTALLATZREN |

Lees af sikkerhedshensyn denne manual samt manualen til installation af indendarsenheden grundigt, fer du
installerer klimaanlaegget.

INSTALLATIONSMANUAL [ FOR INSTALLATOREN |

Las bruksanvisningen och inomhusenhetens installationshandbok noga innan luftkonditioneringen installeras
sa att den anvands pa ett sékert och korrekt satt.

MONTAJ ELKITABI [__MONTORICIN |

Emniyetli ve dogru kullanim igin, klima cihazini monte etmeden 6nce bu kilavuzu ve i¢ tnite montaj kilavuzunu
tamamiyla okuyun.

PYKOBOOCTBO NO YCTAHOBKE [ AN YCTAHOBUTENS |

[Ins obecneyeHns Ge3onacHom n Hagnexalyewn aKcnnyataum BHAMATESTIbHO NPOYTUTE JaHHOE PYKOBOACTBO
1 PYKOBOACTBO MO yCTaHOBKe BHYTPEHHEro np|/|6opa nepen yCTaHOBKOI7I KOHOuLMoOHepa.

INSTALLASJONSHANDBOK [ FORMONTOR |

For a sikre trygg og riktig bruk skal denne handboken samt installasjonshandboken for innendgrsenheten
leses grundig gjennom fgr du installerer klimaanleggenheten.

INSTRUKCJA MONTAZU [_DLAINSTALATORA |

Aby zapewni¢ bezpieczne i prawidtowe korzystanie z urzadzenia, przed montazem klimatyzatora nalezy do- Polski (PL)
ktadnie zapoznac sie z trescig niniejszej instrukcji oraz instrukcji montazu jednostki wewnetrznej.

Deutsch (D)

Francais (F)

Nederlands (NL)

Espanol (E)

Italiano (1)

EAAnvikd (GR)

Portugués (P)

Dansk (DA)
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/N caution:
* Do not vent R410A into the atmosphere.

Confirmation of parts attached

5. Drainage piping work....
6. Electrical work
S =1 (0 o P USSP

In addition to this manual, the following part is supplied with the outdoor unit.
It is used for grounding the S terminal of transmission terminal block TB7. For detail
refers to “6. Electrical work”.

1. Safety precautions

<PUMY-P200YKM2>

©

[ ]

Grounding lead wire

» Before installing the unit, make sure you read all the “Safety precau- &Warning:
tions”. Describes precautions that must be observed to prevent danger of injury or
» Please report to or take consent by the supply authority before connec- death to the user.
tion to the system.
» Equipment complying with IEC/EN 61000-3-12 )
k . g . . . . . . /\ caution:
» It is designed for use in the residential, commercial and light-industrial R . .
environment. Describes precautions that must be observed to prevent damage to the unit.
» PUMY-P200YKM2
“This equipment complies with IEC 61000-3-12 provided that the short- After installation work has been completed, explain the “Safety precautions,” use, and
circuit power Ssc is greater than or equal to Ssc (*1) at the interface point maintenance of the unit to the customer according to the information in the Operation
between the user’s supply and the public system. It is the responsibility Manual and perform the test run to ensure normal operation. Both the Installation
of the installer or user of the equipment to ensure, by consulation with Manual and Operation Manual must be given to the user for keeping. These manuals
the distribution network oper_ator if necessary, that the equipment is must be passed on to subsequent users.
connected only to a supply with a short-circuit power Ssc greater than
or equal to Ssc (*1)” ) )
Ssc (*1) @ : Indicates a part which must be grounded.
PUMYNILOZ%GOIYKMZ SSC1('\5A(\3/A) A Warning:
= - Carefully read the labels affixed to the main unit.
VAN Warning:

The unit must not be installed by the user. Ask a dealer or an authorized
technician to install the unit. If the unit is installed incorrectly, water leakage,
electric shock, or fire may resulit.

For installation work, follow the instructions in the Installation Manual and use
tools and pipe components specifically made for use with R410A refrigerant.
The R410A refrigerant in the HFC system is pressurized 1.6 times the pressure
of usual refrigerants. If pipe components not designed for R410A refrigerant
are used and the unit is not installed correctly, the pipes may burst and cause
damage or injuries. In addition, water leakage, electric shock, or fire may result.
The unit must be installed according to the instructions in order to minimize
the risk of damage from earthquakes, typhoons, or strong winds. An incor-
rectly installed unit may fall down and cause damage or injuries.

The unit must be securely installed on a structure that can sustain its weight.
If the unit is mounted on an unstable structure, it may fall down and cause
damage or injuries.

If the air conditioner is installed in a small room, measures must be taken to
prevent the refrigerant concentration in the room from exceeding the safety
limit in the event of refrigerant leakage. Consult a dealer regarding the appro-
priate measures to prevent the allowable concentration from being exceeded.
Should the refrigerant leak and cause the concentration limit to be exceeded,
hazards due to lack of oxygen in the room may result.

Ventilate the room if refrigerant leaks during operation. If refrigerant comes
into contact with a flame, poisonous gases will be released.

All electric work must be performed by a qualified technician according to
local regulations and the instructions given in this manual. The units must be
powered by dedicated power lines and the correct voltage and circuit breakers
must be used. Power lines with insufficient capacity or incorrect electrical
work may result in electric shock or fire.

Use C1220 copper phosphorus, for copper and copper alloy seamless pipes,
to connect the refrigerant pipes. If the pipes are not connected correctly, the
unit will not be properly grounded and electric shock may result.

Use only specified cables for wiring. The wiring connections must be made
securely with no tension applied on the terminal connections. Also, never
splice the cables for wiring (unless otherwise indicated in this document).
Failure to observe these instructions may result in overheating or a fire.
The terminal block cover panel of the outdoor unit must be firmly attached. If
the cover panel is mounted incorrectly and dust and moisture enter the unit,
electric shock or fire may resuit.

When installing or relocating, or servicing the air conditioner, use only the
specified refrigerant (R410A) to charge the refrigerant lines. Do not mix it with
any other refrigerant and do not allow air to remain in the lines.

If air is mixed with the refrigerant, then it can be the cause of abnormal high
pressure in the refrigerant line, and may result in an explosion and other
hazards.

The use of any refrigerant other than that specified for the system will cause
mechanical failure or system malfunction or unit breakdown. In the worst case,
this could lead to a serious impediment to securing product safety.

Use only accessories authorized by Mitsubishi Electric and ask a dealer or an
authorized technician to install them. If accessories are incorrectly installed,
water leakage, electric shock, or fire may result.

Do not alter the unit. Consult a dealer for repairs. If alterations or repairs are
not performed correctly, water leakage, electric shock, or fire may resuit.
The user should never attempt to repair the unit or transfer it to another loca-
tion. If the unit is installed incorrectly, water leakage, electric shock, or fire
may result. If the air conditioner must be repaired or moved, ask a dealer or
an authorized technician.

After installation has been completed, check for refrigerant leaks. If refriger-
ant leaks into the room and comes into contact with the flame of a heater or
portable cooking range, poisonous gases will be released.

The appliance shall be installed in accordance with national wiring regulations.
If the supply cord is damaged, it must be replaced by the manufacturer, its
service agent or similarly qualified persons in order to avoid a hazard.



1. Safety precautions

1.1. Before installation

/N caution:

Do not use the unit in an unusual environment. If the air conditioner is installed
in areas exposed to steam, volatile oil (including machine oil), or sulfuric gas,
areas exposed to high salt content such as the seaside, or areas where the
unit will be covered by snow, the performance can be significantly reduced
and the internal parts can be damaged.

Do not install the unit where combustible gases may leak, be produced, flow,
or accumulate. If combustible gas accumulates around the unit, fire or explo-
sion may result.

The outdoor unit produces condensation during the heating operation. Make
sure to provide drainage around the outdoor unit if such condensation is likely
to cause damage.

* When installing the unit in a hospital or communications office, be prepared for
noise and electronic interference. Inverters, home appliances, high-frequency
medical equipment, and radio communications equipment can cause the air
conditioner to malfunction or breakdown. The air conditioner may also affect
medical equipment, disturbing medical care, and communications equipment,
harming the screen display quality.

1.2. Before installation (relocation)

/N caution:

* Be extremely careful when transporting the units. Two or more persons are
needed to handle the unit, as it weighs 20 kg or more. Do not grasp the pack-
aging bands. Wear protective gloves to remove the unit from the packaging
and to move it, as you can injure your hands on the fins or other parts.

Be sure to safely dispose of the packaging materials. Packaging materials, such
as nails and other metal or wooden parts may cause stabs or other injuries.
The base and attachments of the outdoor unit must be periodically checked
for looseness, cracks or other damage. If such defects are left uncorrected,
the unit may fall down and cause damage or injuries.

Do not clean the air conditioner unit with water. Electric shock may result.
Tighten all flare nuts to specification using a torque wrench. If tightened too
much, the flare nut can break after an extended period and refrigerant can
leak out.

.

1.3. Before electric work
Caution:

* Be sure to install circuit breakers. If not installed, electric shock may result.

* For the power lines, use standard cables of sufficient capacity. Otherwise, a
short circuit, overheating, or fire may resulit.

* When installing the power lines, do not apply tension to the cables. If the
connections are loosened, the cables can snap or break and overheating or
fire may result.

Be sure to ground the unit. Do not connect the ground wire to gas or water
pipes, lightning rods, or telephone grounding lines. If the unit is not properly
grounded, electric shock may result.

Use circuit breakers (ground fault interrupter, isolating switch (+B fuse), and
molded case circuit breaker) with the specified capacity. If the circuit breaker
capacity is larger than the specified capacity, breakdown or fire may result.

.

1.4. Before starting the test run

/N caution:

Turn on the main power switch more than 12 hours before starting operation.
Starting operation just after turning on the power switch can severely damage
the internal parts. Keep the main power switch turned on during the operation
season.

Before starting operation, check that all panels, guards and other protective
parts are correctly installed. Rotating, hot, or high voltage parts can cause
injuries.

Do not touch any switch with wet hands. Electric shock may result.

Do not touch the refrigerant pipes with bare hands during operation. The
refrigerant pipes are hot or cold depending on the condition of the flowing
refrigerant. If you touch the pipes, burns or frostbite may result.

After stopping operation, be sure to wait at least five minutes before turning
off the main power switch. Otherwise, water leakage or breakdown may resuit.

.

1.5. Using R410A refrigerant air conditioners

Caution:
Use C1220 copper phosphorus, for copper and copper alloy seamless pipes,
to connect the refrigerant pipes. Make sure the insides of the pipes are clean
and do not contain any harmful contaminants such as sulfuric compounds,
oxidants, debris, or dust. Use pipes with the specified thickness. (Refer to
page 6) Note the following if reusing existing pipes that carried R22 refrigerant.
Replace the existing flare nuts and flare the flared sections again.
Do not use thin pipes. (Refer to page 6)
Store the pipes to be used during installation indoors and keep both ends of
the pipes sealed until just before brazing. (Leave elbow joints, etc. in their
packaging.) If dust, debris, or moisture enters the refrigerant lines, oil dete-
rioration or compressor breakdown may result.
Use ester oil, ether oil, alkylbenzene oil (small amount) as the refrigeration
oil applied to the flared sections. If mineral oil is mixed in the refrigeration
oil, oil deterioration may result.

Do not use refrigerant other than R410A refrigerant. If another refrigerant is
used, the chlorine will cause the oil to deteriorate.

Use the following tools specifically designed for use with R410A refrigerant.
The following tools are necessary to use R410A refrigerant. Contact your
nearest dealer for any questions.

Tools (for R410A)

Flare tool
Size adjustment gauge
Vacuum pump adapter
Electronic refrigerant charging scale

Gauge manifold
Charge hose
Gas leak detector
Torque wrench

Be sure to use the correct tools. If dust, debris, or moisture enters the refriger-
ant lines, refrigeration oil deterioration may result.

Do not use a charging cylinder. If a charging cylinder is used, the composition
of the refrigerant will change and the efficiency will be lowered.




2. Installation location
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Fig. 2-1

Table 2 Connectable indoor units quantities

« City Multi indoor units

PUMY-P200 |

112 |

(mm)

« Branch box system (M, S, P series indoor units via Branch box)

PUMY-P200 | 28 |
* Mixed system (City Multi indoor units and M, S, P series indoor units via Branch
box)
One Branch box Two Branch boxes
Via Branch box |City Multi indoor| Via Branch box |City Multi indoor
PUMY-P200 Max. 5 Max. 5 Max. 8 Max. 3

Table 3 Connectable Branch box quantities

PUMY-P200

1-2*

* The maximum total capacity of the units that can be connected each branch box is

20.2 kKW.

2.1. Refrigerant pipe
Refer to Fig. 4-1.

2.2. Choosing the outdoor unit installation location
Avoid locations exposed to direct sunlight or other sources of heat.

Select a location from which noise emitted by the unit will not inconvenience neigh-
bors.

Select a location permitting easy wiring and pipe access to the power source and
indoor unit.

Avoid locations where combustible gases may leak, be produced, flow, or accumu-
late.

Note that water may drain from the unit during operation.

Select a level location that can bear the weight and vibration of the unit.

Avoid locations where the unit can be covered by snow. In areas where heavy snow
fall is anticipated, special precautions such as raising the installation location or
installing a hood on the air intake must be taken to prevent the snow from block-
ing the air intake or blowing directly against it. This can reduce the airflow and a
malfunction may result.

Avoid locations exposed to oil, steam, or sulfuric gas.

Use the transportation handles of the outdoor unit to transport the unit. If the unit
is carried from the bottom, hands or fingers may be pinched.

2.3. Outline dimensions (Outdoor unit) (Fig. 2-1)
Constraints on indoor unit installation
You should note that indoor units that can be connected to this outdoor unit are the
following models.
« Indoor units with model numbers 15-200 can be connected.
When using Branch box, indoor units with model number 15-100 can be connected.
Refer to the table 1 below for possible room, indoor unit combinations.
Verification
The rated capacity should be determined by observing the table below. The unit’s
quantities are limited as shown in the following table 2. For the next step, make
sure that the total rated capacity selected will stay in a range of 50% - 130% of the
outdoor unit capacity.

* PUMY-P200 11.2-29.1 kW
Table 1-1 (City Multi indoor units (P*FY series))
Indoor unit type | P15 | P20 | P25 | P32 | P40 | P50 | P63 | P71 | P80 [P100|P125|P140|P200

Rated capacity
(Cooling) (kW)

.

.

.

.

.

.

17122 (28|36|45|56|7.1|80]9.0(11.2|14.0|16.0(22.4

Table 1-2 (M series, P series, S series)

Indoor unittype | 15 | 20 | 22 | 25 | 35 | 42 | 50 | 60 | 71 80 | 100
Rated capacity
(Cooling) (kW)

Combinations in which the total capacity of indoor units exceeds the capacity of the
outdoor unit will reduce the cooling capacity of each indoor unit below their rated
cooling capacity. Thus, combine indoor units with an outdoor unit within the outdoor
unit’'s capacity, if possible.

2.4, Connecting a PEFY-P-VMA3-E
When using a PEFY-P-VMA3-E, use the following combinations for the connected
indoor units.

156120 (22|25 |35 |42 |50 |60 (7180|100

PEFY-P40VMAS-E x 2
OK +
PEFY-P63VMAS-E x 2

All combinations excluding the above combinations

Ex. 1: PEFY-P40VMAS-E x 1
+

PEFY-P40VMA-E x 1
+

PEFY-P63VMAS-E x 1

NO | Ex. 2: PEFY-P40VMAS-E x 2
+

PEFY-P63VMAS-E x 1

Ex. 3: PEFY-P40VMA-E x 3
+

PEFY-P20VLEM-E x 3
+

MSZ-SF15VA x 1

Ex. 1: A ceiling-concealed unit other than a VMAS series is selected. Combinations
with a ceiling-concealed different series are not possible.

Ex. 2: The number of units is incorrect.

Ex. 3: The combination is not an “OK” combination.



2. Installation location

2.5. Ventilation and service space
2.5.1. When installing a single outdoor unit
Minimum dimensions are as follows, except for Max., meaning Maximum dimen-
sions, indicated.
Refer to the figures for each case.
@ Obstacles at rear only (Fig. 2-2)
® Obstacles at rear and above only (Fig. 2-3)
« Do not install the optional air outlet guides for upward airflow.
@ Obstacles at rear and sides only (Fig. 2-4)
@ Obstacles at front only (Fig. 2-5)
* When using an optional air outlet guide, the clearance is 500 mm or more.
® Obstacles at front and rear only (Fig. 2-6)
* When using an optional air outlet guide, the clearance is 500 mm or more.
® Obstacles at rear, sides, and above only (Fig. 2-7)
« Do not install the optional air outlet guides for upward airflow.

2.5.2. When installing multiple outdoor units
Leave 25 mm space or more between the units.
@ Obstacles at rear only (Fig. 2-8)
@ Obstacles at rear and above only (Fig. 2-9)
« No more than three units must be installed side by side. In addition, leave space as shown.
« Do not install the optional air outlet guides for upward airflow.
@ Obstacles at front only (Fig. 2-10)
* \When using an optional air outlet guide, the clearance is 1000 mm or more.
@ Obstacles at front and rear only (Fig. 2-11)
* \When using an optional air outlet guide, the clearance is 1000 mm or more.
® Single parallel unit arrangement (Fig. 2-12)
* \When using an optional air outlet guide installed for upward airflow, the clearance is 1000
mm or more.
® Multiple parallel unit arrangement (Fig. 2-13)
* When using an optional air outlet guide installed for upward airflow, the clearance is 1500
mm or more.
@ Stacked unit arrangement (Fig. 2-14)
« The units can be stacked up to two units high.
« No more than two stacked units must be installed side by side. In addition, leave space as shown.
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2. Installation location

3. Installing the outdoor unit

2.5.3. Windy location installation
When installing the outdoor unit on a rooftop or other location unprotected from the
wind, situate the air outlet of the unit so that it is not directly exposed to strong winds.
Strong wind entering the air outlet may impede the normal airflow and a malfunction
may result.
The following shows two examples of precautions against strong winds.
@ Install an optional air guide if the unit is installed in a location where strong winds
from a typhoon, etc. may directly enter the air outlet. (Fig. 2-15)
@ Air guide
® Position the unit so that the air outlet blows perpendicularly to the seasonal wind
direction, if possible. (Fig. 2-16)
Wind direction

(mm)
ol e
AR
QU ARAA AR A
A
AR
LA
600 Min475 600
L il
3 | ! e
- L 1 | |
= L
= &
Min.25 42153 225
1050
® M10 (3/8") bolt
Base
© As long as possible.
© Vent
® Set deep in the ground
Fig. 3-1

4. Installing the refrigerant piping

« Be sure to install the unit in a sturdy, level surface to prevent rattling noises during
operation. (Fig. 3-1)
<Foundation specifications>

Foundation bolt M10 (3/8")
Thickness of concrete 120 mm
Length of bolt 70 mm
Weight-bearing capacity 320 kg

» Make sure that the length of the foundation bolt is within 30 mm of the bottom surface
of the base.

« Secure the base of the unit firmly with four-M10 foundation bolts in sturdy locations.

Installing the outdoor unit

» Do not block the vent. If the vent is blocked, operation will be hindered and break-
down may result.

« In addition to the unit base, use the installation holes on the back of the unit to attach
wires, etc., if necessary to install the unit. Use self-tapping screws (5 x 15 mm or
less) and install on site.

AN Warning:

* The unit must be securely installed on a structure that can sustain its weight.
If the unit is mounted on an unstable structure, it may fall down and cause
damage or injuries.

¢ The unit must be installed according to the instructions in order to minimize
the risk of damage from earthquakes, typhoons, or strong winds. An incor-
rectly installed unit may fall down and cause damage or injuries.

/N caution:
* Install unit on a rigid structure to prevent excessive operation sound or vibra-
tion.

4.1. Precautions for devices that use R410A refrigerant
Refer to page 3 for precautions not included below on using air conditioners
with R410A refrigerant.

Use ester oil, ether oil, alkylbenzene oil (small amount) as the refrigeration
oil applied to the flared sections.

Use C1220 copper phosphorus, for copper and copper alloy seamless pipes,
to connect the refrigerant pipes. Use refrigerant pipes with the thicknesses
specified in the table to the below. Make sure the insides of the pipes are clean
and do not contain any harmful contaminants such as sulfuric compounds,
oxidants, debris, or dust.

/\ Warning:

When installing or relocating, or servicing the air conditioner, use only the
specified refrigerant (R410A) to charge the refrigerant lines. Do not mix it with
any other refrigerant and do not allow air to remain in the lines.

If air is mixed with the refrigerant, then it can be the cause of abnormal high
pressure in the refrigerant line, and may result in an explosion and other hazards.
The use of any refrigerant other than that specified for the system will cause
mechanical failure or system malfunction or unit breakdown. In the worst case,
this could lead to a serious impediment to securing product safety.

Pipe size (mm) 26.35 29.52 812.7 215.88 | 819.05 ©922.2
Thickness (mm) 0.8 0.8 0.8 1.0 1.0 1.0
* Do not use pipes thinner than those specified above.

e Use 1/2 H or H pipes if the diameter is 19.05 mm or larger.




4. Installing the refrigerant piping

®

>

A+B+C+D+atb+c+d+e =150 m
L=A+B+C+D+e =80 m

4.1.1. Connection without Branch box (Fig. 4-1)

s

h
4—)‘

A+atb+ct+d+e+f =150 m
L=A+f=80m,£=f=30m

H =50 m (Outdoor lower H = 40 m)
h=15m

@® :Outdoor Unit
:First Branch
© :Indoor unit
© :Cap

@ Outdoor unit

A (mm)
- <
{=B+C+Dre=30m Liquid pipe Gas pipe
H =50 m (Outdoor lower H = 40 m)
h=15m L=60m 29.52 219.05
. L>60m 212.7 219.05
, B,C,D (mm)
B _‘j]—r‘_c_?_ o o Total capacity of indoor units Liquid pipe Gas pipe
L=60m 29.52
a b c d -16.0 kW 215.88
ﬁ ﬁ L>60m 212.7
16.1 - 29.1 KW Ls6om | 0952 019.05
) ) L>60m 212.7 ]
L: The farthest piping length from the outdoor unit to an indoor unit.
a,b,cde,f (mm)
[©] Model number Liquid pipe Gas pipe
15, 20, 25, 32, 40, 50 26.35 212.7
63, 80, 100, 125, 140 29.52 215.88
200 29.52 219.05

Branch kit model

CMY-Y62-G-E

4-Branching header

8-Branching header

CMY-Y64-G-E

CMY-Y68-G-E

Note:

When connecting the CONNECTION KIT (PAC-LV11M-J) and an M-series indoor
unit, refer to the installation manual for the CONNECTION KIT when selecting the

pipe size and piping length.

® Branch box 4.1.2. Connection with Branch box (Fig. 4-2)
© Indoor unit Flared connections
* This unit has flared connections on each indoor unit and branch box and outdoor
o1 T L unit sides.
o2 » Remove the valve cover of the outdoor unit, then connect the pipe.
© b1 + Refrigerant pipes are used to connect the branch box and outdoor unit.
h2 I
H
a1*1
n ab a6 a7 a8
a2 |a3 [a4
3
h3
[©]
Fig. 4-2
Total piping length cl+bl+b2+al+a2+a3+a4+ab5+ab+a7+a8=150m
Farthest piping length (L) c1+b2+a8=80m
Permissible — -
length Piping length between outdoor unit and branch boxes c1+b1+b2=55m
(one-way) Farthest branch box from the first joint (b2) b2=30m
Farthest piping length after branch box (1) a8=25m
Total piping length between branch boxes and indoor units al+a2+a3+a4+ab+a6+a7+a8=95m
= — - - -
Permissible In indoor/outdoor section (H)*1 H =50 m (In case of outdoor un!t fs set higher than. indoor UI’IlIt)
heiaht H = 40 m (In case of outdoor unit is set lower than indoor unit)
eig - - - =
difference In branch box/indoor unit section (h1) h1+h2=15m
(one-way) In each branch unit (h2) h2<15m
In each indoor unit (h3) h3=12m
Number of bends |ct+bl+al],|clt+bl+a2]| |cl1+bl1+a3| |cl+bl+ad| |cl1+bl+a5],
|c1+b2+a6|,|c1+b2+a7 | |c1+b2+a8|=15

*1 Branch box should be placed within the level between the outdoor unit and indoor units.
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4. Installing the refrigerant piping

M In case of using 1-branch box Selecting pipe size

A B

| The piping connection size differs according
Branch box L=20m | 29.52 | to the type and capacity of indoor units. Match
A the piping connection size of branch box with
Liquid (mm) indoor unit.
If the piping connection size of branch box
does not match the piping connection size of
indoor unit, use optional different-diameter
(deformed) joints to the branch box side.
(Connect deformed joint directly to the branch
box side.)

L>20m | 912.7

Gas (mm) 219.05

M In case of using 2-branch boxes

L : The farthest piping length for the main pipes from the outdoor unit to the branch
box.
Different-diameter joint (optional parts) (Fig. 4-4)

L

2 branches pipe (joint)

: optional parts. i T P P
___ Model name Connected pipes diameter Diameter A Diameter B
mm mm mm
Branch box #1
MAC-A454JP 29.52 » @12.7 29.52 212.7
MAC-A455JP 212.7 > ©9.52 212.7 29.52
MAC-A456JP 212.7 - ©15.88 212.7 215.88
PAC-493PI 26.35 > 29.52 26.35 29.52
PAC-SG76RJ-E 29.52 > ©15.88 29.52 215.88
PAC-SG75RJ-E 215.88 > ©19.05 215.88 219.05

Branch box #2 Different-diameter joint (optional parts for brazing model) (Fig. 4-5)

. . Outside Inside
Fig. 4-3 Model name Connected pipes diameter Diameter A Diameter B
mm mm mm
(1)Valve size for outdoor unit PAC-SG78RJB-E 29.52 > ©12.7 29.52 212.7
For liquid 29.52 mm PAC-SG79RJB-E 212.7 > ©9.52 212.7 29.52
For gas 219.05 mm PAC-SG80RJB-E 212.7 > ©15.88 212.7 215.88
PAC-SG77RJB-E 26.35 > ©9.52 26.35 29.52
(2)Valve size for branch box PAC-SG76RJB-E 9952 - 01588 0952 915.68
UNIT Liquid pipe 26.35 mm PAC-SJ72RJB-E 215.88 > 219.05 215.88 219.05
Gas pipe 29.52 mm
Liquid pipe 36.35 mm 2-branch pipe (Joint) : Optional parts (According to the connection method,
UNIT Gas pipe 29.52 mm you can choose the favorite one.)
Liquid pipe 36.35 mm Model name Connection method
UNIT Gas pipe 29.52 mm MSDD-50AR-E flare
o UNIT Liquid pipe 26.35 mm MSDD-50BR-E brazing
G,as,p'p‘? 09.52 mm M Installation procedure (2 branches pipe (Joint))
UNIT Liquid pipe 06.35 mm Refer to the installation manuals of MSDD-50AR-E and MSDD-50BR-E.
Gas pipe 212.7 mm

HPipe size (Branch box-Outdoor unit)

* 3-branch type : only [A], [B], [C] unit

Pipe size Liquid L=20m 9952
_ (wrr)nm) a L>20m 2127
Conversion formula Gas 219.05
— 1/4 F 26.35
gﬁh 3/8 F 29.52 The lineup of a connectable indoor unit depends on a district/
Vd _UJ=__‘%?\ 12 F 212.7 areas/country.
A B 5/8 F 215.88 . . - . . .
— 34 F 219.05 HPipe size (Branch box-Indoor unit) *Case of M series or S series Indoor unit
L“rﬁt"t"yrpe kW) | 15 | 20 | 22 | 25 | 35 | 42 | 50 | 60 | 71 | 80
Fig 4-4 Pipe size | Liquid | 26.35 | ©6.35 | 26.35 | 86.35 | ©6.35 | 86.35 | ©6.35 | ©6.35 | ©9.52 | 99.52
(emm) Gas | 09.52 | 99.52 | 9.52 | 89.52 | 99.52 | 9.52 | ©12.7 |015.88|215.88|015.88
A(outside)ﬁ 77777777777777777777 B (inside) WPipe size (Branch box-Indoor unit) *Case of P series indoor unit
,,,,,,,,,,,,,,,,,,,, - Indoor unit KW * “
77777 type (kW) 35 50 60 71 100
. Pipe size Liquid 26.35 26.35 29.52 29.52 29.52
Fig. 4-5 (emm) Gas 212.7 | ©12.7 | 21588 | 21588 | ©15.88

*1  When using 35, 50 type indoor unit of P series, use the flare nut attached
to the indoor unit.

Do not use the flare nut in the indoor unit accessory. If it is used, a gas
leakage or even a pipe extraction may occur.




4. Installing the refrigerant piping

4.1.3. Mixing system (City Multi indoor units and M, S, P series indoor units (Connection with Branch box)) (Fig. 4-6)

4.1.3-1 In case of using 1-Branch box

®

ol

d1

cl

® Outdoor unit

First joint

© Branch header (CMY)

© Branch box

® City Multi Indoor unit

® M, S, P series Indoor unit

I
c2 b2
-
Fig. 4-6 (a)
Total piping length el+dl+d2+cl+c2+b1+b2+al+a2+a3+ad+ab+ab+a7+a8=150m
Farthest piping length (L1) el+d2+alorel+dl+cl1+b2=80m
Permissible Farthest piping length. Via Branch box (L2) el+d1+cl1+b1+a8=80m
length Piping length between outdoor unit and branch box el+d1+c1+b1=55m
(One-way) Farthest piping length from the first joint dl+cl+blordl+cl1+b2=30m
Farthest piping length after branch box a8=25m
Total piping length between branch boxes and indoor units ad+ab+ab6+a7+a8=95m
= — - - -
Permissible In indoor/outdoor section (H)*1 H =50 m (In case of outdoor un!t !s set higher than' indoor urlut)
. ; H = 40 m (In case of outdoor unit is set lower than indoor unit)
height difference D Fboxind Tsection (M1 —
(One-way) n branch box/indoor unit section (h1) h1=15m
In each indoor unit (h3) h3=12m
le1+d2+ail|, |e1 +d2 +a2|, |e1 +d2 +a3|, el +d1 +c2|, |el +d1+c1+b2|,
Number of bends let+d1+c1+b1+a4| el +d1+cl1+bl+a5],|el+d1+cl+bl+af|,
let+d1+c1+b1+a7|, |el+dl+cl+bl+a8|=15

*1: Branch box should be placed within the level between the outdoor unit and indoor units.

4.1.3-2 In case of using 2-Branch boxes

L2

b2

b1

h2,

® Outdoor unit

First joint

© Branch header (CMY)

© Branch box

® City Multi Indoor unit

® M, S, P series Indoor unit

I @ T
34E a6 a7 a8
A ®
éaaaa
Fig. 4-6 (b)
Total piping length dl+cl+c2+bl+b2+al+a2+a3+ad4+ab+ab+a7+a8+a9+al0+alls
150 m
Farthest piping length (L1) di+c1+a1=80m
Permissible Farthest piping length. Via Branch box (L2) d1+c2+b2+a11=80m
length Piping length between outdoor unit and branch boxes d1+c2+b1+b2=55m
(One-way) Farthest piping length from the first joint c2+b2orc1+a1=30m
Farthest piping length after branch box al1=25m
Farthest branch box from outdoor unit d1+c2+b2=55m
Total piping length between branch boxes and indoor units ad+ab+ab+a7+a8+a9+al0+al1=95m
In indoor/outdoor section (H)*1 H =50 m (In case of outdoor un?t ?s set higher than. indoor ur-1it)
Permissible H = 40 m (In case of outdoor unit is set lower than indoor unit)
height difference | In branch box/indoor unit section (h1) h1+h2=15m
(One-way) In each branch unit (h2) h2=15m
In each indoor unit (h3) h3=12m
|d1 +c1+afl],|d1+c1+a2|,|d1+c1+a3|,|d1 +c2+b1+ad|, |d1+c2+b1+a5|,
Number of bends |d1 +c2 + b1+ ab|, |d1 +c2 +b1+a7|, |d1 +c2+b1+a8|, |[d1 +c2+b2+a9|,
|d1 +c2 +b2+a10], [d1 +c2+b2+al11|=15

*1: Branch box should be placed within the level between the outdoor unit and indoor units.
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4. Installing the refrigerant piping

4.1.3-3 Selecting pipe size (Fig. 4-7)

System pipe size

L1

,,,,,,,,,,,,,,,,,,

® ® Outdoor unit

First joint
© Branch header (CMY)

b c
I

© Branch box
® City Multi Indoor unit
® M, S, P series Indoor unit

L2

N

5

d © f g ho i

Pipe size
A
liquid pipe Gas pipe
L1=60morlL2=20m 29.52 219.05
L1>60morlL2>20m 212.7 219.05
B,C,D,E
Total capacity of I )
indoor units liquid pipe Gas pipe
L1=60 L2=20 9.52
~16.0 kW mor m 2 015.88
L1>60morL2>20m 212.7
L1 =60 L2=20 9.52
16.1 ~ 29.1 KW mor m 2 219.05
L1>60morL2>20m 212.7

L1: The farthest piping length from the outdoor unit to an indoor unit.
L2: The farthest piping length for the main pipes from the outdoor unit to the

branch box.
a,b,c—j
Fig. 4-7 Indoor unit series Model number liquid pipe Gas pipe
15-50 26.35 212.7
Branch box pipe size City Multi 63 — 140 29.52 215.88
. ) 200 29.52 219.05
Bra?;h box ﬁﬁ (1|):Vall\./e iljze for outdoor unit - 15_42 26.35 29.52
or liqui 29.52 mm
Port A €3 For gas 219.05 mm M series or S series 28 gggg ;152..878
Port 8 71-80 29.52 215.88
Port C 0 (2)Valve size for branch box P series 35, 50 26.35 812.7
Port D €D UNIT Liquid pipe 26.35 mm 60 - 100 29.52 215.88
Port E F¥8 Gas pipe 29.52 mm _
Liquid pipe 6.35 mm 2-branch joint CMY-Y62-G-E
S UNIT Gas pipe 2952 mm 4-branch header | CMY-Y64-G-E
UNIT gg:ld.plpe Eg_gg mm 8-branch header CMY-Y68-G-E
. .plp.e 29.0c MM Different-diameter joint (optional parts)
Liquid pipe 26.35 mm -
DI UNIT G - Connected pipes . .
as pipe 29.52 mm . Diameter A Diameter B
Liquid pipe 26.35 mm Model name diameter
UNIT Gas pipe 212.7 mm mm mm mm
MAC-A454JP 29.52 > 012.7 29.52 212.7
* 3-branch type : only &), 8], Kl unit MAC-A455JP 012.7 > 0952 2127 2952
MAC-A456JP 212.7 - 215.88 012.7 215.88
PAC-493PI 26.35 > ©9.52 26.35 29.52
PAC-SG76RJ-E 29.52 »> ©15.88 29.52 215.88
PAC-SG75RJ-E 215.88 - ©19.05 215.88 219.05
Different-diameter joint (optional parts for brazing model)
Connected pipes Outside Inside
Model name diameter Diameter A Diameter B
mm mm mm
PAC-SG78RJB-E 29.52 > 12.7 29.52 212.7
PAC-SG79RJB-E 212.7 - ©9.52 212.7 29.52
PAC-SG80RJB-E 212.7 - ©15.88 212.7 215.88
PAC-SG77RJB-E 26.35 - ©9.52 26.35 29.52
PAC-SG76RJB-E 29.52 - 215.88 29.52 215.88
PAC-SJ72RJB-E 215.88 - ©19.05 215.88 219.05

10

you can choose the favorite one.)

2-branch pipe (Joint): Optional parts (According to the connection method,

Model name

Connection method

MSDD-50AR-E

flare




4. Installing the refrigerant piping

®

7

90°+ 0.5°

\gﬁ
/

® Flare cutting dimensions
Flare nut tightening torque
Fig. 4-8
® (Fig. 4-8)
Copper pipe O.D. Flare dimensions
(mm) @A dimensions (mm)
26.35 8.7-9.1
29.52 12.8-13.2
212.7 16.2 - 16.6
215.88 19.3-19.7
219.05 23.6 -24.0
(Fig. 4-8)
Copper pipe O.D. Flare unt O.D. Tightening torque
(mm) (mm) (N-m)
26.35 17 14-18
26.35 22 34 -42
29.52 22 34-42
212.7 26 49 - 61
212.7 29 68 - 82
215.88 29 68 - 82
215.88 36 100 - 120
219.05 36 100 - 120
A

® Die
Copper pipe

4.2. Connecting pipes (Fig. 4-8)

Fig. 4-1 is a sample of piping system.

» Conduct sufficient anti-condensation and insulation work to prevent water dripping

from the refrigerant piping. (liquid pipe/gas pipe)

Increase insulation depending on the environment where the refrigerant piping

is installed, or condensation may occur on the surface of the insulation material.

(Insulation material Heat-resistant temperature: 120 °C, Thickness: 15 mm or more)

* When the refrigerant piping is used in locations subject to high temperature and
humidity such as in the attic, further addition of insulation may be required.

To insulate the refrigerant piping, apply heat-resistant polyethylene foam between

the indoor unit and insulation material as well as to the net between the insulation

material filling all gaps.

(Condensation forming on the piping may result in condensation in the room or

burns when contacting the piping.)

» The indoor parts of the drain pipe should be wrapped with polyethylene foam insula-

tion materials (specific gravity of 0.03, thickness of 9 mm or more).

Apply thin layer of refrigerant oil to pipe and joint seating surface before tightening

flare nut. ®

Use two wrenches to tighten piping connections.

Use leak detector or soapy water to check for gas leaks after connections are

completed.

Apply refrigerating machine oil over the entire flare seat surface. ©

Use the flare nuts for the following pipe size. ©

Unit series Model number ,quu.ld side ) Ga.s side
Pipe size (mm) Pipe size (mm)

15-50 26.35 212.7

City Multi 63 - 140 29.52 215.88
200 29.52 219.05

15-42 26.35 29.52

M series or 50 26.35 212.7
S series 60 26.35 215.88
71-80 29.52 215.88

P series 35-50 26.35 212.7
60 - 100 29.52 215.88

Outdoor unit 29.52 219.05

When bending the pipes, be careful not to break them. Bend radius of 100 mm to
150 mm is sufficient.

Make sure the pipes do not contact the compressor. Abnormal noise or vibration
may result.

@ Pipes must be connected starting from the indoor unit.
Flare nuts must be tightened with a torque wrench.
® Flare the liquid pipes and gas pipes and apply a thin layer of refrigeration oil (Ap-
plied on site).
» When usual pipe sealing is used, refer to Table 3 for flaring of R410A refrigerant
pipes.
The size adjustment gauge can be used to confirm A measurements.

N Warning:
When installing the unit, securely connect the refrigerant pipes before starting
the compressor.

Note:
To connect the CONNECTION KIT (PAC-LV11M-J), refer to the installation manual
for the CONNECTION KIT.

Table 3 (Fig. 4-9)

A (mm)
Copper pipe O.D. (mm) Flare tool for R410A [ Flare tool for R22:R407C
Clutch type
26.35 0-0.5 1.0-1.5
29.52 0-0.5 1.0-15
212.7 0-0.5 1.0-15
215.88 0-0.5 1.0-15
219.05 0-0.5 1.0-15

11




4. Installing the refrigerant piping

@ Front piping cover

Piping cover

© Stop valve ¥
© Service panel

® Bend radius : 100 mm - 150 mm

Fig. 4-10

GB

@ Stop valve <Liquid side> ® Sealed, same way for gas side
Stop valve <Gas side> © Pipe cover
© Service port ® Do not use a wrench here.
® Open/Close section Refrigerant leakage may result.
® Local pipe @® Use two wrenches here.

Fig. 4-11

Fig. 4-13

12

4.3. Refrigerant piping (Fig. 4-10)

Remove the service panel © (three screws) and the front piping cover ® (two screws)

and rear piping cover ® (two screws).

® Perform refrigerant piping connections for the indoor/outdoor unit when the outdoor
unit’s stop valve is completely closed.

® Vacuum-purge air from the indoor unit and the connection piping.

® After connecting the refrigerant pipes, check the connected pipes and the indoor
unit for gas leaks. (Refer to 4.4. Refrigerant pipe airtight testing method)

@ Vacuumize the refrigerant lines through the service port of the liquid and gas stop
valves. And then open the stop valves completely (for both the liquid and gas stop
valves). This will completely connect the refrigerant lines of the indoor and outdoor
units.

« If the stop valves are left closed and the unit is operated, the compressor and
control valves will be damaged.

+ Use a leak detector or soapy water to check for gas leaks at the pipe connec-
tion sections of the outdoor unit.

+ Do not use the refrigerant from the unit to purge air from the refrigerant lines.

» After the valve work is completed, tighten the valve caps to the correct torque:
20 to 25 N'm (200 to 250 kgf-cm).
Failure to replace and tighten the caps may result in refrigerant leakage. In
addition, do not damage the insides of the valve caps as they act as a seal to
prevent refrigerant leakage.

® Use sealant to seal the ends of the thermal insulation around the pipe connection
sections to prevent water from entering the thermal insulation.

4.4. Refrigerant pipe airtight testing method
(1) Connect the testing tools.
» Make sure the stop valves ® ® are closed and do not open them.
+ Add pressure to the refrigerant lines through the service port © of the liquid
stop valve @ and the gas stop valve ®.
(2) Do not add pressure to the specified pressure all at once; add pressure little by little.
@ Pressurize to 0.5 MPa (5 kgf/cm?G), wait five minutes, and make sure the
pressure does not decrease.
® Pressurize to 1.5 MPa (15 kgf/lcm?G), wait five minutes, and make sure the
pressure does not decrease.
® Pressurize to 4.15 MPa (41.5 kgf/lcm?G) and measure the surrounding tem-
perature and refrigerant pressure.
(3) If the specified pressure holds for about one day and does not decrease, the pipes
have passed the test and there are no leaks.
« If the surrounding temperature changes by 1°C, the pressure will change by
about 0.01 MPa (0.1 kgf/cm?G). Make the necessary corrections.
(4) If the pressure decreases in steps (2) or (3), there is a gas leak. Look for the source
of the gas leak.

4.5. Stop valve opening method

(1) Gas side (Fig. 4-12)

@® Remove the cap, pull the handle toward you and rotate 1/4 turn in a counterclock-
wise direction to open.

® Make sure that the stop valve is open completely, push in the handle and rotate
the cap back to its original position.

(2) Liquid side (Fig. 4-13)

® Remove the cap and turn the valve rod counterclockwise as far as it will go with
the use of a 4 mm hexagonal wrench. Stop turning when it hits the stopper.
(26.35: Approximately 4.5 revolutions) (29.52: Approximately 10 revolutions)

® Make sure that the stop valve is open completely, push in the handle and rotate
the cap back to its original position.

® Valve ® Open position side

Unit side © Service port

© Handle ® Wrench hole

© Cap O Refrigerant flow direction

® Local pipe side

Refrigerant pipes are protectively wrapped

« The pipes can be protectively wrapped up to a diameter of 90 before or after con-
necting the pipes. Cut out the knockout in the pipe cover following the groove and
wrap the pipes.

Pipe inlet gap

« Use putty or sealant to seal the pipe inlet around the pipes so that no gaps re-
main.
(If the gaps are not closed, noise may be emitted or water and dust will enter the
unit and breakdown may result.)



4. Installing the refrigerant piping

* The figure to the left is an example
only. The stop valve shape, service port
position, etc., may vary according to the
model.

* Turn section ® only.

(Do not further tighten sections ® and
together.)

© Charge hose
© Service port

Fig. 4-14

Precautions when using the charge valve (Fig. 4-14)

Do not tighten the service port too much when installing it, otherwise, the valve core
could be deformed and become loose, causing a gas leak.

After positioning section ® in the desired direction, turn section ® only and tighten it.
Do not further tighten sections ® and ® together after tightening section ®.

4.6. Additional refrigerant charge
Additional refrigerant charge
Refrigerant for the extended piping is not included in the outdoor unit when the unit is
shipped from the factory. Therefore, charge each refrigerant piping system with addi-
tional refrigerant at the installation site. In addition, in order to carry out service, enter
the size and length of each liquid pipe and additional refrigerant charge amounts in
the spaces provided on the “Refrigerant amount” plate on the outdoor unit.
Calculation of additional refrigerant charge
* Calculate the additional charge using the liquid pipe size and length of the ex-
tended piping and total capacity of connected indoor units.
« Calculate the additional refrigerant charge using the procedure shown to the right,
and charge with the additional refrigerant.
» For amounts less than 0.1 kg, round up the calculated additional refrigerant
charge.
(For example, if the calculated charge is 6.01 kg, round up the charge to 6.1 kg.)

5. Drainage piping work

Outdoor unit drainage pipe connection
When drain piping is necessary, use the drain socket or the drain pan (option).

[ Drain socket [

PAC-SG61DS-E |

Drain pan
| P

| PAC-SH97DP-E |

6. Electrical work

<Additional Charge>
Calculation of refrigerant charge

Pipe size Pipe size Pipe size Total capacity of | Amount for
Liquid pipe Liquid pipe Liquid pipe connected indoor| the indoor
+ + +| units units®
26.35 29.52 012.7 —16.0 kW 2.5kg
(m) x 19.0 (g/m) (m) x 50.0 (g/m) (m) x 92.0 (g/m) 16.1 —25.0 kW 3.0 kg
25.1 kW — 3.5kg

* When connecting four PEFY-P-VMA3 indoor units, use 3.5 kg regardless of the
amount indicated in the preceding table according to the total capacity.

Included refrigerant amount when shipped from the factory

Included refrigerant amount

7.3kg
<Example>
Outdoor model : P200 A: 2127 30m
Indoor 1: P63 (7.1 kW) a: 9952 15m
2 : P40 (4.5 kW) b : 86.35 10 m \ At the conditions
3: P25 (2.8 kW) c: 26.35 10m [ below:
4: P20 (2.2 kW) d: 26.35 30m
5: P50 (5.6 kW) e :96.35 10m
The total length of each liquid line is as follows:
212.7 :A=30m
29.52:a=15m

26.35:b+c+d+e=10+10+30+10=60m

The total capacity of connected indoor unit is as follows:
71+45+28+22+56=222

<Calculation example>

Additional refrigerant charge

19.0 50.0 92.0
60> =500 * 15 * 7000 * 30 * 000

+ 3.0 = 7.7 kg (rounded up)

6.1. Caution

@ Follow ordinance of your governmental organization for technical standard related
to electrical equipment, wiring regulations and guidance of each electric power
company.

Wiring for control (hereinafter referred to as transmission line) shall be (5 cm or
more) apart from power source wiring so that it is not influenced by electric noise
from power source wiring. (Do not insert transmission line and power source wire
in the same conduit.)

Be sure to provide designated grounding work to outdoor unit.

Give some allowance to wiring for electrical part box of indoor and outdoor units,
because the box is sometimes removed at the time of service work.

Never connect the main power source to terminal block of transmission line. If
connected, electrical parts will be burnt out.

Use 2-core shield cable for transmission line. If transmission lines of different
systems are wired with the same multiplecore cable, the resultant poor transmit-
ting and receiving will cause erroneous operations.

®

® © 0

@ Only the transmission line specified should be connected to the terminal block for
outdoor unit transmission.
(Transmission line to be connected with indoor unit : Terminal block TB3 for
transmission line, Other : Terminal block TB7 for centralized control)
Erroneous connection does not allow the system to operate.
In case to connect with the upper class controller or to conduct group operation in
different refrigerant systems, the control line for transmission is required between
the outdoor units each other.
Connect this control line between the terminal blocks for centralized control. (2-
wire line with no polarity)
When conducting group operation in different refrigerant systems without connect-
ing to the upper class controller, replace the insertion of the short circuit connector
from CN41 of one outdoor unit to CN40.
Group is set by operating the remote controller.
When connecting the CONNECTION KIT (PAC-LV11M-J) and an M-series indoor
unit, refer to the installation manual for the CONNECTION KIT.

e ®
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<PUMY-P-YKM>

elejejele ole E SSE gg @/®
L1} 2] lL3f [N] ) B1| B2 MO M2 S f(M1O M2 S ®\®
slelslele addl e

g TB1B b TB3 @ TB7

® Ground for the terminal block (TB3)
Screw on the electrical component box
® Screw on the electrical component box

® Power source

Power supply for branch box

© Screw on the electrical component box
© Transmission line

Fig. 6-1

6.2. Control box and connecting position of wiring

(Fig. 6-1)
Connect the indoor unit transmission line to transmission terminal block (TB3), or
connect the wiring between outdoor units or the wiring with the centralized control
system to the centralized control terminal block (TB7).

When using shielded wiring, connect shield ground of the indoor unit transmission
line to the screw (® or ®) and connect shield ground of the line between outdoor
units and the central control system transmission line to the shield (S) terminal
of the centralized control terminal block (TB7). In addition, in the case of outdoor
units whose power supply connector CN41 has been replaced by CN40, the shield
terminal (S) of terminal block (TB7) of the centralized control system should also
be connected to the screw ® or ® using attached lead wire.

2. The terminal bed (TB1B) is for supplying power to the branch box (220 — 240
VAC. max 6 A).

3. Fix power source wiring to terminal box by using buffer bushing for tensile force
(PG connection or the like).

/N caution:

Never connect the transmission line for the indoor unit or the centralized control
system transmission line to this terminal bed (TB1B). If the transmission lines
are connected, the indoor unit terminal block or centralized control terminal
block could be damaged.

6.3. Wiring transmission cables

® Types of control cables

1. Wiring transmission cables

« Types of transmission cables: Shielding wire CVVS or CPEVS or MVVS
« Cable diameter: More than 1.25 mm?

* Maximum wiring length: Within 200 m

2. M-NET Remote control cables

Kind of remote control cable Shielding wire CVVS, CPEVS or MVVS

Cable diameter 0.5to 1.25 mm?

When 10 m is exceeded, use cable with the
same specifications as transmission line
wiring.

Remarks

3. MA Remote control cables

Kind of remote control cable Sheathed 2-core cable (unshielded) CVV

Cable diameter 0.3 to 1.25 mm?2(0.75 to 1.25 mm?)*

Remarks Within 200 m

* Connected with simple remote controller.

® Wiring examples

Controller name, symbol and allowable number of controllers.

Name Symbol Allowable number of controllers
Outdoor unit controller ocC -
. M-IC 1 to 12 units per 1 OC *1
Indoor unit controller -
A-IC 2 to 8 units per 1 OC *1
Branch box - - 0 to 2 units per 1 OC
Maximum of 12 control-
M-NET RC *2 lers for 1 QC (Can not bg
Remote controller RC connected if Branch box is
used.)
MA-RC Maximum of 2 per group
Note:

*1. The number of connectable units may be limited by some conditions such

as an indoor unit’s capacity or each unit’s equivalent power consumption.

*2. Don’t use the Lossnay controller (PZ-61DR-E, PZ-43SMF-E, PZ-52SF-E,

PZ-60DR-E).

Example of a group operation system with multiple outdoor units (Shielding wires and address setting are necessary.)

<Examples of Transmission Cable Wiring>
m Refer to Fig. 6-6 from Fig. 6-2.
<Wiring Method and Address Settings: without Branch box system>

a. Always use shielded wire when making connections between the outdoor unit (OC), the indoor unit (M-IC).
b. Use feed wiring to connect terminals M1 and M2 and the ground terminal on the transmission cable terminal block (TB3) of each outdoor unit (OC) to terminals M1, M2

and terminal S on the transmission cable block of the indoor unit (M-IC).

c. Connect terminals 1 (M1) and 2 (M2) on the transmission cable terminal block of the indoor unit (M-IC) that has the most recent address within the same group to the

terminal block on the remote controller (M-NET RC).

d. Connect together terminals M1, M2 and terminal S on the terminal block for central control (TB7) for the outdoor unit (OC).

e. The jumper connector CN41 on the control panel does not change.

f.  Connect shield ground of the indoor units transmission line to the shield (S) terminal of (TB3) and also connect (S) terminal to screw ® or ® using attached lead wire.
Connect shield ground of the line between outdoor units and the central control system transmission line to the shield (S) terminal of (TB7).

g. Setthe address setting switch as follows.

Unit Range Setting Method

M-IC (Main) 01 to 50 Use the most recent address within the same group of indoor units

M-IC (Sub) 01 to 50 Usg an address, qther than tha‘F of the IC (Main) from among the units within the same group of indoor units. This must
be in sequence with the IC (Main)

Outdoor Unit 51 t0 100 Use the most recent address of all the indoor units plus 50

* The address automatically becomes “100” if it is set as “01 - 50”.

M-NET R/C (Main) 101 to 150

Set at an IC (Main) address within the same group plus 100

M-NET R/C (Sub) 151 to 200

Set at an IC (Main) address within the same group plus 150

MAR/C -

Unnecessary address setting (Necessary main/sub setting)

h. The group setting operations among the multiple indoor units is done by the remote controller (M-NET RC) after the electrical power has been turned on.

<Wiring Method and Address Setting: include Branch box system>
Please refer to the Branch box Installation manual.
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6. Electrical work

<Example of Transmission Cable Wiring: Not using Branch box>

B M-NET Remote Controller ® MA Remote Controller

| | L |

\ \ \
oc ® ©

M-IC
|
02) (06) \
a5 TBIS T8s  TBIS
wiss 5 s 12
) -
c
£
MA-RC MA-RC
|
| Le
M-IC
(04)
TBs T8I
wiizs

System
. controller

- oonaer IHETRC v s MA-RC

b TN
®: Group 1 <Permissible Lengths> <Permissible Lengths>
: Group 2 * Max length via outdoor units: Li+Lz2+Ls+Ls and ¢ Max length via outdoor unit (M-NET cable): Li+Lz+Ls+Ls and Li+La+Letl7 =
© : Group 3 Li+L2+Ls+Ls and Li+L2+Le+L7 = 500 m (1.25 mm? or more) 500 m (1.25 mm? or more)
® : Shielded Wire * Max transmission cable length: L1 and Ls+Ls and Ls+Ls * Max transmission cable length (M-NET cable): L1 and Ls+Ls and L2+Ls and
® : Sub Remote and Lz+Ls and L7 = 200 m (1.25 mm? or more) L7 =200 m (1.25 mm? or more)

Controller * Remote controller cable length: * Remote controller cable length: m: and mi+mz+ms and mi+mz+ms+ms =
( ): Address L1, L2, L2+ L3 £4=10 m (0.5 to 1.25 mm?) 200 m (0.3 to 1.25 mm?)

If the length exceeds 10 m, use a 1.25 mm? shielded
wire. The length of this section (Ls) should be included
in the calculation of the maximum length and overall
length.

Fig. 6-2 Fig. 6-3

<Example of Transmission Cable Wiring: Connecting with Branch box> <Example of Transmission Cable Wiring: Mixing system>

P e T T =
X [st sl AIC Al MA-RC oc ranch Box  [st st AdC A
E 5 ov B 51 s | o) EHE
S z [© i 3 g
1838 e ) e | | L1 185 1838 = =
S1 st Al H S1 st - A
@ 2 o BT wase ‘ @ 2 Ao B
B s s s
T30 = il Ls TB3C 5
s1 st] adlC T4l ma-re s s AIC T
z @ww e o) B = oo CHe
(01) S 5 S
T30 T30 o
St St st adc
B B 2| 04)
B 5 =
T8sE T8 =
st s o] Adc
= > | o8)
s = B
B B TB3A Ls [ 1B TB3A rs A
ranci 0X [s1 st st - A
@ \8 Branch Box  [s1 s /(Aog i3
B s w
TB3B \
(06) @
B
s
T30 Systom
st 2gontroller
=
£ - .
i
®: Shielded wire ®:  Shielded wire
(): Address example (): Address example
A-IC : M, S, P series Indoor unit A-IC : M, S, P series Indoor unit
M-IC : City Multi Indoor unit I

<Permissible Lengths>

Max length via outdoor units (M-NET cable):
L1+ L2+ L3 + La + Ls £ 500 m (1.25 mm? or more)
Max transmission cable length (M-NET cable):
L1 #+ L2, Ls + L4, Ls £200 m (1.25 mm? or more)

Fig. 6-4

<Permissible length>

Longest length via outdoor units:

L1+ L2+ Ls+ Ls+ Ls+ Le + Ly = 500 m (1640 ft.) (1.25 mm? or more)
Longest transmission cable length:

L1+ L2+ Ls + L, Ls + Le, L7 = 200 m (656 ft.) (1.25 mm? or more)

Fig. 6-5
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6. Electrical work

<Incorrect Systems>

1. Group operation by single 2. Group operation between different 3. Connection of M-NET Remote controller
remote controller refrigerant systems
oc oc oc oc
[ \ e
BC (3-branch type) BC (3-branch type) BC(3-branch type) J N
C |/ ] |
] |
BC (5-branch type) : :
|| A A B C D E : |
Lo | |
WL-RC h i \
J aic| | atc] | alc| |ac| [aic| o+ [MNET |
| RC |
R
4. Group operation between A-control system and M-NET control system. N O
MA-RC| [MA-RC| [WL-RC| |WL-RC| [WL-RC
oc
D 1. Plural indoor units cannot be operated by a single remote controller.
BC (5-branch type) 2. Different refrigerant systems cannot be connected together.
A B c D E 3. M-NET remote controller cannot be connected.

‘ ‘ ‘ 4. Different types control systems (A-IC/M-IC) cannot be connected together.

AlC | A-IC‘ M-IC

[ [we]we]

VA

1
1
1
|

WL-RC‘: MA-RC]| |
l ;

‘WL-RCHWL-RCHWL-RC‘

6.4. Wiring of main power supply and equipment capacity
Schematic Drawing of Wiring: When Not Using a Branch box (Example) (Fig. 6-6)

®
® ~ -230- ® /
3N~380-400-415V 50 Hz —#—{_+—##—| /N 220-230-240 V 50 Hz —H#— B
=) i ~/N 220 V 60 Hz
i : [e ] [e]
Fig. 6-6 I I B B
Schematic Drawing of Wiring: When Using a Branch box (Example) (Fig. 6-7)
<When power is supplied from the outdoor unit>
©
® ) © sissy B ® /®
3N~380-400-415 V —#4—{ |44 L1L21L3N B1/B2 UN ® © /N 220-230-240 V' 50 Hz . 5
® 51/52%3 ~/N 220 V 60 Hz
1
= S1/52/S3 ® ®
= (]
° = =
© s1/32/s3t.
LN @
sw/sz/sst.
* . ©
The .M'NET Control .Indoor unit cannot © . ® Switch (Breakers for Wiring and Current Leakage)
receive power supplied from an outdoor $1/52/S3| )
unit, so provide it with power separately. ) Outdoor Unit
PR N [y . © Branch Box
: UN ; © A-Control Indoor Unit (M, S, P series indoor unit)
@ ® ® M-NET Control Indoor Unit (City Multi indoor unit)
; ; ® Pull Box
<When power is supplied separately>
® _ ® /9
3N~380-400-415 V/ 50 Hz s J—r—lumanan| N 220-230-240V 50 Hz ]
~/N 220 V 60 Hz
I © © ©
s1/sz/sst. sw/sz/sst.
LN ® LN ® LN ©
S1/52/S3 S1/52/S3
e o= e o= e
= s1/sz/ss = $1/52/S3| =
Grounded ® ®
Fig. 6-7
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6. Electrical work

Cross-sectional area of Wire for Main Power Supply and On/Off Capacities
<When power is supplied separately>

Minimum Wire Cross-sectional area (mm?) -
Model Power Supply Main Cable Branch Ground Breaker for Wiring *1 Breaker for Current Leakage
Outdoor Unit 3N~380-400-415 V 50 Hz 4.0 - 4.0 32A 32 A30 mA 0.1 sec. or less
<When power is supplied from the outdoor unit>
Minimum Wire Cross-sectional area (mm?) S
Model Power Supply Main Cable Branch Ground Breaker for Wiring *1 Breaker for Current Leakage
Outdoor Unit 3N~380-400-415 V 50 Hz 25 - 25 25A 25A 30 mA 0.1 sec. or less

*1. Abreaker with at least 3.0 mm contact separation in each poles shall be provided. Use non-fuse breaker (NF) or earth leakage breaker (NV).

. . . Minimum wire thickness (mm?) . . Local switch (A) Breaker for wirin
Total operating current of the indoor unit Man Cable Branch Ground Ground-fault interruper *1 Capacity Fuse (NFB) 9
FO =16 Aorless *2 1.5 1.5 1.5 20 A current sensitivity *3 16 16 20
FO =25Ao0r less *2 2.5 2.5 2.5 30 A current sensitivity *3 25 25 30
FO =32Aorless *2 4.0 4.0 4.0 40 A current sensitivity *3 32 32 40

Apply to IEC61000-3-3 about max. permissive system impedance.
*1 The Ground-fault interrupter should support inverter circuit.
The Ground-fault interrupter should combine using of local switch or wiring breaker.
*2 Please take the larger of F1 or F2 as the value for FO.
F1 = Total operating maximum current of the indoor units x 1.2
F2 = {V1 x (Quantity of Type 1)/C} + {V1 x (Quantity of Type 2)/C} + {V1 x (Quantity of Type 3)/C} + - + {V1 x (Quantity of Type 14)/C}

Connect to Branch box

Indoor unit V1 V2
Type 1 SEZ-KD-VAQ(L), SEZ-M-DA(L), PCA-RP-KAQ, PCA-MKA, 198
SLZ-KF-VA, SLZ-M-FA, PLA-RP-BA, PLA-RP-EA
Type 2 | PEAD-RP-JAQ(L), PEAD-M-JA(L) %69 | ,, Sample chart
Type 3 | MLZ-KA-VA 9.9 :
Type 4 | MSZ-FH-VE, MSZ-GF-VE, MSZ-SF-VE, MSZ-EF-VE, MSZ-SF-VA 6.8 6000
Type 5 | MFZ-KJ-VE2, MSZ-LN-VG, MSZ-AP-VG, MLZ-KP-VF, MSZ-AP-VF 7.4 \
Type 6 | Branch box 5.1 3.0 600
\ SAMPLE
Connect to Connection kit (PAC-LV11M) T e
Indoor unit V1 V2 g
Type 7 | MSZ-EF-VE, MSZ-SF-VA, MSZ-SF-VE, MSZ-FH-VE 6.8 S 10
Type 8 | MFZ-KJ-VE2, MSZ-LN-VG, MSZ-AP-VG, MSZ-AP-VF 7.4 2.4 £ |
Type 9 | Connection kit (PAC-LV11M) 35 §' T
1
Indoor unit V1 V2
PMFY-P-VBM-E, PLFY-P-VBM-E, PEFY-P-VMS1-E, PCFY-P-VKM-E, o1
Type 10 | PKFY-P-VHM-E, PKFY-P-VKM-E, PLFY-P-VEM-E, 19.8 o4 '
PLFY-P-VFM-E, PFFY-VKM-E2, PFFY-VLRMM-E : |
Type 11 | PKFY-P-VBM-E 35 [oo] NUS
Type 12 | PEFY-P-VMA(L)-E, PEFY-P-VMA3-E 38.0 1.6 1 2 3 4 6 810 20
Type 13 | PEFY-P-VMH(S)-E 13.8 48 4
PLFY-P-VLMD-E, PEFY-P-VMR-E-L/R, PEFY-P-VMH-E-F, ¢
Type 14 | PDFY-P-VM-E, PFFY-P-VLEM-E, GUF--RD(H)4, PEFY-VMH-E, 0.0 0.0 Rated Tripping current (x)
PFFY-VLRM-E

C : Multiple of tripping current at tripping time 0.01s
Please pick up “C” from the tripping characteristic of the breaker.

<Example of “F2” calculation>

* Condition PLFY-P-VBM-E x 4 + PEFY-VMA-E x 1, C = 8 (refer to right sample chart)

F2=19.8 x 4/8 + 38 x 1/8
=14.65
— 16 A breaker (Tripping current =8 x 16 Aat 0.01 s)

* 3 Current sensitivity is calculated using the following formula.

G1=V2 x (Quantity of Type 1) + V2 x (Quantity of Type 2) + V2 x (Quantity of Type 3) + -*- + V2 x (Quantity of Type 14)
+ V3 x (Wire length [km])

G1 Current sensitivity
30 or less 30 mA 0.1 sec or less
100 or less 100 mA 0.1 sec or less
Wire thickness V3
1.5 mm? 48
2.5 mm? 56
4.0 mm? 66

Bear in mind ambient conditions (ambient temperature,direct sunlight, rain water,etc.) when proceeding with the wiring and connections.

The wire size is the minimum value for metal conduit wiring. The power cord size should be 1 rank thicker consideration of voltage drops.

Make sure the power-supply voltage does not drop more than 10%.

3. Specific wiring requirements should adhere to the wiring regulations of the region.

4. Power supply cords of parts of appliances for outdoor use shall not be lighter than polychloroprene sheathed flexible cord (design 60245 IEC57). For example,
use wiring such as YZW.

5. Install an earth longer than other cables.

N =
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6. Electrical work

VAN Warning:
* Be sure to use specified wires to connect so that no external force is imparted to terminal connections. If connections are not fixed firmly, it may cause heat-
ing or fire.

* Be sure to use the appropriate type of overcurrent protection switch. Note that generated overcurrent may include some amount of direct current.
* Be sure to attach the terminal block covers/panel of the outdoor unit securely.
If it is not attached correctly, if could result in a fire or an electric shock due to dust, water. etc.

/N Caution:

* Be careful not to make mis-wiring.

¢ Firmly tighten the terminal screws to prevent them from loosening.

* After tightening, pull the wires lightly to confirm that they not move. 4

¢ If the connecting wire is incorrectly connected to the terminal block, the unit does not operate normally. !

* Some installation site may require attachment of an earth leakage breaker. If no earth leakage breaker is installed, itmay 1o yinal
cause an electric shock. block  Lead wire _\A\>//

* Do not use anything other than breaker and fuse with correct capacity. Using fuse and wire or copper wire with too large
capacity may cause a malfunction of unit or fire.

P
Connection details

IMPORTANT
Make sure that the current leakage breaker is one compatible with higher harmonics.

Always use a current leakage breaker that is compatible with higher harmonics as this unit is equipped with an inverter.
The use of an inadequate breaker can cause the incorrect operation of inverter.

a4]

Q) l Never splice the power cable or the indoor-outdoor-branch box connection cable, otherwise it may result in a smoke, a fire or communication failure.

AN Warning:

* Please turn off the main power supply when servicing. And do not touch the B1, B2 terminals when the power is energized. If isolator should be used
between outdoor unit and branch box/indoor unit and branch box, please use 2-pole type.
(Please refer to figure below.)

2 poles isolator (Switch)

Branch box
B1 L
3 |
Outdoor unit g, : N

N\ caution:

After using the isolator, be sure to turn off and on the main power supply to reset the system. Otherwise, the outdoor unit may not be able to detect the branch
box(es) or indoor units.

Be sure to connect the outdoor-branch box/indoor-branch box connecting cables directly to the units (no intermediate connections).

Intermediate connections can lead to communication errors if water enters the cables and causes insufficient insulation to ground or a poor electrical contact at the
intermediate connection point.

(If an intermediate connection is necessary, be sure to take measures to prevent water from entering the cables.)

6.5. Address setting

Switch address setting

Branch Box M. S P
QOutdoor e CITY MULTI series
Address Connection Setting Series Indoor,
ABCDE- B B
ON: Indoor connect
Switch | gv] Q&Y NSV N3 11213141516 OFF: No connection | None tens digit  ones digit
tens digit ones digit tens digit ones digit (SW1 -6 not USG)
SWU2 SWuU1 SW12 SW11 SW1 SW12  Sw11
Range 51-100 1-50 - - 1-50
» According to the set address (for example, 01), the + Specify whether indoor units are connected to
addresses for the connected indoor units are set each port (A, B, C, D, and E).
M-Control sequentially (for example, 02, 03, 04, and 05). There are
Setiing | Indoor or swi [ 1]2]3]4]5 SW1 1{2]3]als]| "Ot?ddrefss )
etNG | Branch Box ON|ON[ON[ON[O sr? {ngs or
address +50 |[Pot | A |B | C | D | E Port A|B|C|D|E|]notuse Lneit's” oor
Address | 01 (SW11, 12) ) ’
“T102 (03 104 | 05 | (Sequential numbers) Indoor un!ts are connected ON
Indoor units are not connected OFF

Note: 1. Branch box address
When setting the address, use a number within the range 1-50.
Ex. The set address is (47) and there are 5 indoor units (A, B, C, D, and E).
If A: (47), B: (48), C: (49), D: (50), and E: (51), E is incorrect because it exceeds 50.
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6. Electrical work

Ex 1. Outdoor + Branch <1> (M, S, P Series Indoor A, B, C, D, E) + Branch <2> (M, S, P Series Indoor A, B, C)

Branch-Box <1> *1 Outdoor address
N Branch-Box <1> start address + 50 = 01 + 50 = 51
address (01) *2 N
SW11.2 3 4 50N 2 Branch-Box <1>
Outdoor e A-port address = Start address = 01
(01) = A-port M, S, P Series Indoor B-port address = Start address + 1 = 02
address 1 (02) = B-port M, S, P Series Indoor C-port address = Start address + 2 = 03
(51)*1 (03) = C-port M, S, P Series Indoor D-port address = Start address + 3 = 04
(04) = D-port M, S, P Series Indoor E-port address = Start address + 4 = 05
(05) = E-port M, S, P Series Indoor
Branch-Box <2> *3 Branch-Box <2>
address (06) *3 Branch-Box <2> start address
SW11,2,3 ON = Branch-Box <1> oldest start address + 1
L | Sw14,5 OFF =05+1=06
A-port address = Start address = 06
(06) = A-port M, S, P Series Indoor B-port address = Start address + 1 = 07
(07) = B-port M. S, P Series Indoor C-port address = Start address + 2 = 08
(08) = C-port M, S, P Series Indoor

Ex 2. Outdoor + Branch <1> (M, S, P Series Indoor A, C, E) + Branch <2> (M, S, P Series Indoor A, C, E)

*1 Outdoor address
Branch-Box <*1> Branch-Box <1> start address + 50 = 01 + 50 = 51
address (01) *2 *2 Branch-Box <1>
QOutdoor SW11,3,5 ON A-port address = Start address = 01
Sw12,4 OFF B-port address  no connection
address C-port address = Start address + 1 = 02
(51)*1 (01) = A-port D-port address  no connection
non  B-port E-port address = Start address + 2 = 03
(02) = C-por
non D-port
(03) = E-port *3 Branch-Box <2>
Branch-Box <2> start address
= Branch-Box <1> oldest start address + 1
Branch-Box <*2> =03+1=04
address (04) *3 A-port address = Start address = 04
— SW11,3,5 ON B-port address  no connection
SW12,4 OFF C-port address = Start address + 1 = 05
_ - D-port address  no connection
(04) = A-port E-port address = Start address + 2 = 06
non B-port
(05) = C-port
non D-port
(06) = E-port

Ex 3. Outdoor + Branch <1> (M, S, P Series Indoor A, B, C, D, E) + Branch <2> (M, S, P Series Indoor A, B, C) + CITY MULTI Series Indoor <1> + CITY MULTI Series Indoor <2>

*1 Outdoor address

S;Z:::jg?;]; ) :ranc: gox <1> start address + 50 = 01 + 50 = 51
*2 Branch Box <1>

Outdoor SW11.2,3,4,50N A-port address = Start address = 01
address (01) = A-port M, S, P Series Indoor B-port address = Start address + 1 = 02
(51) *1 (02) = B-port M, S P Ser!es Indoor C-port address = Start address + 2 = 03

(03) = C-port M, S, P Series Indoor D-port address = Start address + 3 = 04

(04) = D-port M, S, P Series Indoor E-port address = Start address + 4 = 05

(05) = E-port M, S, P Series Indoor

CITY MULTI Seri *3 Branch Box <2>
I o Branch Box <2> start address

Indoor <1> address (06) = M-Indoor <1> address + 1

=06+1=07
Branch-Box <2> A-port address = Start address = 07
address (07) *3 B-port address = Start address + 1 = 08
SW11,2,3 ON C-port address = Start address + 2 = 09
1 SW14,5 OFF
(07) = A-port , S, P Series Indoor

M, S
(08) = B-port M, S, P Series Indoor
(09) = C-port M, S, P Series Indoor

CITY MULTI Series
Indoor <2> address (10)
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7. Test run

7.1. Before test run

» After completing installation and the wiring and piping of the indoor and
outdoor units, check for refrigerant leakage, looseness in the power supply
or control wiring, wrong polarity, and no disconnection of one phase in the
supply.

» Use a 500-volt M-ohm tester to check that the resistance between the power
supply terminals and ground is at least 1 MQ.

» Do not carry out this test on the control wiring (low voltage circuit) terminals.
Warning:

Do not use the air conditioner if the insulation resistance is less than 1 MQ.

Insulation resistance

After installation or after the power source to the unit has been cut for an extended

period, the insulation resistance will drop below 1 MQ due to refrigerant accumulat-

ing in the compressor. This is not a malfunction. Perform the following procedures.

1. Remove the wires from the compressor and measure the insulation resistance of
the compressor.

2. Ifthe insulation resistance is below 1 MQ, the compressor is faulty or the resistance
dropped due the accumulation of refrigerant in the compressor.

3. After connecting the wires to the compressor, the compressor will start to warm
up after power is supplied. After supplying power for the times indicated below,
measure the insulation resistance again.

» The insulation resistance drops due to accumulation of refrigerant in the com-
pressor. The resistance will rise above 1 MQ after the compressor is warmed
up for four hours.

(The time necessary to warm up the compressor varies according to atmospheric
conditions and refrigerant accumulation.)

» To operate the compressor with refrigerant accumulated in the compressor, the
compressor must be warmed up at least 12 hours to prevent breakdown.

4. If the insulation resistance rises above 1 MQ, the compressor is not faulty.

/N caution:

« The compressor will not operate unless the power supply phase connection
is correct.

¢ Turn on the power at least 12 hours before starting operation.

- Starting operation immediately after turning on the main power switch can result
in severe damage to internal parts. Keep the power switch turned on during the
operational season.

» The followings must be checked as well.

« The outdoor unit is not faulty. LED on the control board of the outdoor unit flash
when the outdoor unit is faulty.

< Both the gas and liquid stop valves are completely open.

7.2. Test run
7.2.1. Using remote controller
Refer to the indoor unit installation manual.

Be sure to perform the test run for each indoor unit. Make sure each indoor
unit operates properly following the installation manual attached to the unit.
If you perform the test run for all indoor units at once, you cannot detect any
erroneous connection, if any, of the refrigerant pipes and the connecting wires.
The compressor operation is not available for 3 minutes at least after the
power is supplied.

The compressor can emit noise just after turn on the power supply or in case
of low outside air temperature.

Depending on the operating conditions, the outdoor unit fan may stop while
the compressor is operating, but this is not a malfunction.

*

About the restart protective mechanism
Once the compressor stops, the restart preventive device operates so the compressor
will not operate for 3 minutes to protect the air conditioner.

7.2.2. Using SW3 in outdoor unit

Note:

In case of the test run from outdoor unit, all indoor units operate. Therefore,
you can not detect any erroneous connection of refrigerant pipes and the
connecting wires. If it aims at detection of any erroneous connection, be sure
to carry out the test run from remote controller with reference to “7.2.1. Using
remote controller.”

SW3-1 ON Cooling operation
SW3-2 OFF

SW3-1 ON Heating operation
SW3-2 ON

* After performing the test run, set SW3-1 to OFF.

« A few seconds after the compressor starts, a clanging noise may be heard from
the inside of the outdoor unit. The noise is coming from the check valve due to the
small difference in pressure in the pipes. The unit is not faulty.

The test run operation mode cannot be changed by DIP switch SW3-2 during

the test run. (To change the test run operation mode during the test run, stop

the test run by DIP switch SW3-1. After changing the test run operation mode,
resume the test run by switch SW3-1.)

7.3. Refrigerant collecting (Pump down)

Perform the following procedures to collect the refrigerant when moving the indoor

unit or the outdoor unit.

@ Turn off the circuit breaker.

® Connect the low pressure side of the gauge manifold to the service port of the
gas side stop valve.

® Close the liquid stop valve.

@ Supply power (circuit breaker).

* Start-up of the indoor-outdoor communication takes about 3 minutes after the
power (circuit breaker) is turned on. Start the pump-down operation 3 to 4 minutes
after the power (circuit breaker) is turned ON.

® Confirm that SW3-2 is set to OFF, and then set SW3-1 to ON to perform the test
run for cooling operation. The compressor (outdoor unit) and ventilators (indoor
and outdoor units) start operating and test run for cooling operation begins.
Immediately after performing the test run for cooling operation, set the outdoor
service switch SW2-4 (pump down switch) from OFF to ON.

* Do not continue to operate for a long time with the switch SW2-4 set to ON. Make
sure to switch it to OFF after pump down is completed.

20

® Fully close the gas stop valve when the pressure reading on the gauge drops
0.05 - 0.00 MPa (approximately 0.5 - 0.0 kgf/cm?)

@ Set SW3-1 to OFF to stop the air conditioner operation. (Set the outdoor service
switch SW2-4 from ON to OFF.)

Turn off the power supply (circuit breaker).

* If too much refrigerant has been added to the air conditioner system, the pres-
sure may not drop to 0.05 MPa (0.5 kgf/lcm?). If this occurs, use a refrigerant
collecting device to collect all of the refrigerant in the system, and then recharge
the system with the correct amount of refrigerant after the indoor and outdoor
units have been relocated.

VAN Warning:

When pumping down the refrigerant, stop the compressor before disconnect-
ing the refrigerant pipes. The compressor may burst and cause injury if any
foreign substance, such as air, enters the system.
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A OcCTOpOXHO:
* He Bbinyckante R410A B atmocdepy.
NocTaBnsiemble npucnocobneHus

<PUMY-P200YKM2>

Kpome faHHOro pykoBOACTBa B KOMMIEKT MOCTaBKU HApY>KHOTo NpuGopa BXoAWT criedytoLuast
[OMONHUTENbHAs NPUHAANEXHOCTb.

OHa 1crnonb3yeTcst ANs 3a3eMIIeHNs KOHLEBUKA S, pacnonoXeHHoro Ha 6roke KoHLeBwKa
nepepayv TB7. Cm. 6onee noapobHyto nHdopmaumio Ha “6. AnekTpudeckue paboThbl”.

1. Mepbl NpeaoCcTOpPOXKHOCTH

MpoBop 3azemneHus

» [lo yctaHOBKM npubopa y6eautechb, 4To Bbl npounu Bce “Mepbl
npefocToOpoXHOCTU”.

» TloxanyincTa, NPOKOHCYNbLTUPYNTECH C OpraHaMu 3NeKTPOCHaGXeHust Ao
NOAKMIYEHNA CUCTEMBI.

» O6GopyaoBaHue coorBetcTByeT IEC/EN 61000-3-12

» [lpeaHa3Ha4YeHo ANA UCNONb30BaHUSA B XUIbIX NOMELLEHUAX, KOMMEPYECKUX
opraHu3aumsx, B Nerkux npon3BoACTBEHHbIX YCIOBUSIX.

» PUMY-P200YKM2
“NaHHoe o6GopyaoBaHue cooTBeTcTBYyeT Tpe6osaHuam IEC 61000-3-12
NpyU YCNOBUU, YTO MOLHOCTb KOPOTKOro 3aMblkaHUA Ssc MpeBbllaeT
unu pasHsieTcs Ssc (*1) B TOYKe KOHTaKTa MCTOYHUKA MUTaHUSA MoNb3oBa-
Tensi C CUCTEeMOM 3HeprocHabxeHus. Jluuo, yctaHaBnuBarwLee UnNmu uc-
nonb3yllee o6opynoBaHue, o6Aa3aHo y6eauTbcs, 4To o6opyaoBaHue
MOAKIIOYEHO K UCTOYHUKY MUTAHMUA, MOLWHOCTL KOPOTKOrO 3aMbIKaHUA Ssc
KOTOpOro npeBbIWaeT unu paBHa Ssc (*1), a B cnyyae Heo6xoaMMoc- TM
MPOKOHCYNBLTUPOBATLCA C ONepPaTopoM pacrnpeaenuTenbHbIX ceTen.”

Ssc (*1)

Mogenb Ssc (MVA)
PUMY-P200YKM2 1,56

N MpepynpexaeHue:
OnucbiBaeT Mepbl NPeAoCTOPOXHOCTU, HeO6XoAUMbIEe ANs NpeAoTBpaLieHus
nony4eHus TpaBMbl UNK rM6enu nonb3oBarens.

AOCTopomHo:
OnucbiBaeT Mepbl NPeAoCTOPOXHOCTU, Heo6XoAUMbIEe ANA NpeAoTBpaLieHUs
noBpexaeHusi npuéopa.

Mocne okoHYaHKs YCTaHOBOYHbIX PaboT MPOUHCTPYKTUPYIATE NOMb3oBaTENs OTHOCUTENbHO
npaBun aKcnnyaTaumm 1 obenyxrBaHusa annapara, a Talke 03HakombTe ¢ pasaenom “Mepbl
npefoCTOPOXHOCTU” B COOTBETCTBUM C MHOpMaLueil, npuseaeHHon B PykoBoacTee no
MCMNONb30BaHWMIO annapara, W BbINOMHWTE TECTOBbIN NPOroH annapata Ans Toro, YTobbl
y6enutbes, 4To OoH pabotaer HopmanbHo. ObsizaTenbHO nepeganTe Monb3oBaTenio Ha
XpaHeHwue ak3emnnspbl PykoBoacTBa no ycTaHoBke 1 PykoBoacTBa no akcnnyatauun. 3t
PykoBoacTBa A0mKHbI ObITh NepeaaHs! 1 nocneayoLwmMm Nonb3osaTensm 4aHHoro npubopa.

@ : YKasbIBaeT, YTO aHHasa YacTb AOSKHA ObITb 3a3eMneHa.

N Mpeaynpexaexue:
BHMMaTeNbHO NPOYTUTE TEKCT Ha 3TUKETKax rnaBHoro npuéopa.

AN MpeaynpexaeHue:

Mpu6op He AOMKEH ycTaHaBNMBaTLCA Nonb3oBaTeneM. [Ins BbINONHEHUs yCTaHOBKM
npu6opa o6paTutech k AUnepy unu cepTUULUMPOBAHHOMY TeXHUYECKOMY
cneumanucty. HenpaBunbHaa yctaHoBKa annaparta MOXeT NnoBreyYb 3a cobow
NpoTeYKy BoAbl, yAap NEeKTPUYECKUM TOKOM MIM BO3HUKHOBEHME Noxapa.

Mpyu ycTaHOBOYHbIX paGoTax creAyinTe UHCTpyKuuam B PykoBoacTBe no
ycTaHoBKe. icnonb3yiTe MHCTPYMEHTbI M AeTanu Tpy6onpoBoAoB, crneunanbHo
npeaHa3HavyeHHbIe ANA UCNONb30BaHUA ¢ XxnagareHTom mapku R410A. XnapareHT
R410A B HFC-cucteme Haxoautcs noa AaBneHveM B 1,6 pasa 6onbluium, yem
AaBrieHuWe, co3faBaemMoe NMpU UCMNONb30BaHMU OBGLIYHBLIX XnagareHToB. Ecnun
KOMMOHEHThLI TPy6oNnpoBOAOB He npeAHa3HayvyeHbl ANA UCNONbL30OBaHUA C
xnapareHTom R410A, n annapaT ycTaHOBNEH HeNpaBUNbHO, TPY6Gbl MOTYT NONHYTL
M MPUYUHUTL NOBPEXAEHWe UNnu HaHecTn TpaBMy. Kpome Toro, aTo MoXeT NnpuBecTU
K yTe4Ke BOAbI, MOPAXEHNIO ANEKTPUHYECKMM TOKOM MIM BO3HUKHOBEHUIO NoXapa.
Mpu6op AomkeH GbITb YCTAaHOBMEH COrMAacHO WHCTPYKUMUAM, YTOGbl CBECTU K
MWHUMYMY PUCK NOBPEXAEHUA OT 3eMneTpACeHUN, TanhyHOB UNN CUNBHBIX
nopbIBoB BeTpa. HenpaBunbHO ycTaHOBMEHHbIV MPUMGOP MOXET yNacTb U MPUYUHUTBL
noBpexaeHue Uy HAHeCTU TpPaBMy.

Mpu6op AomkeH 6bITb YCTAaHOBMNEH Ha KOHCTPYKLMKU, CNOCOGHON BblAepXaTb ero
Bec. Mpu6op, ycTaHOBMEHHbI Ha HEYCTONYMBON KOHCTPYKLUMKU, MOXET ynacTb U
NPUYUHUTL NOBPEXAEHUE UNU HAHECTN TPaBMY.

Ecnu koHAMLMOHEp YCTaHOBIEH B HEGOMbLLLOM NOMeLLEeHUU, HEOBXOAMMO NPUHATL
Mepbl AN NpeAoTBpalleHUs KOHUEHTpauuu xnaaareHTa cBbilwe 6e3onacHbIX
npeaenoB B cryyae yTeuyku xnagareHta. [IpokoHcynbTUpyiTechb y aunepa
OTHOCUTENbHO COOTBETCTBYHLMUX Mep, NpeAoTBpallaloWmnX npeBbilieHne
AONYCTUMOW KOHUEHTpauuu. B cnyvyae yTeyku xnapareHTa v npeBbilEHUN
AOMYCTUMOW ero KOHLIEHTPaLMmn U3-3a HeXBaTKM KUcrnopoaa B NOMeLEeHUN MOXET
MPOU30MTM HECHACTHLIW CryYan.

Ecnu Bo Bpemsi pa6oTbl npu6opa npousoluna yTeyka xnagareHTta, npoBeTpute
nometuieHue. Mpu KOHTaKTe XnNapareHTa ¢ nNnameHem o6pasyoTcs SAOBUTLIE rasbl.
Bce anekTpopaboThbl AOMKHbI BbINMONHATLCA KBanMULMPOBAHHBLIM TEXHUYECKUM
cneunManucToM B COOTBETCTBUM C MECTHLIMU MPaBUNaMU U UHCTPYKLUAMMU,
npuBeAeHHbIMU B AaHHOM PykoBoacTBe. [pnbopbl 4OMmKHbI GbIiTh NOAKMIOYEHbI K
cneuuanbHoO BbIAENEHHbIM JIMHUSIM SNIEKTPONUTAHUA C COOTBETCTBYHOLUMM HanpspkeHneM
yepes aBTOMaTU4ecKue BbikntovaTenu. cnonb3oBaHne NUHUIA INEKTPONUTaHUSA
HEeAO0CTaTOYHOW MOLYHOCTM UM HENPaBUILHO NPOBEAEHHbIX NIMHUIA MOXET NPUBECTM K
NOPAXKEHUIO ANEKTPUYECKMM TOKOM UMM BO3HMKHOBEHUIO NoXapa.

[Ina coeanHEHUA MeAHbIX N MeAHOCNIaBHbIX 6eCLIOBHLIX TPY6, NpeAHa3Ha4YeHHbIX
AN XnapareHTa, UCnonb3ynTe MeaHbIn occop C1220. Ecnu TpyGbl coeanHEHbI
HenpaBWIbHO, NPUGOP He ByaeT AOMKHBIM 06Pa3oM 3a3eMIIeH, YTO MOXET NPUBECTH
K MOPAXEHUI0 NEKTPUYECKUM TOKOM.

Ucnonb3yiTe AnsA NpoBoAKMU YKa3aHHbIe kabenu. YoeauTech, 4To kabenv HagexHo
coeAMHEHbl, 8 OKOHEYHble COeAUHEHUA He HaTAHYTbl. HUKkoraa He coepuHsATe
kabenu BHaxnecT (ecnu MHoe He yKa3aHO B npunaraeMon AOKyMeHTauuu).
Heco6nioaeHne aTUX MHCTPYKLMUIA MOXET MPUBECTU K NeperpeBy MU BO3ropaHuio.
Kpbllwka HapyxHoro npu6opa AomkHa 6bITb HaAEXHO NpucoeAnHeHa K npubopy.
Ecnu Kpbllka ycTaHOBNEHa HenpaBuIbHO, B NpuGop MoryT nonacTb Nbinb U Brara,
YTO MOXET NPUBECTU K MOPAKEHUIO INEKTPUYECKUM TOKOM UM BO3HUKHOBEHUIO
noxapa.

e Mpu MOHTaXe UMM NepemelleHUH, a Takke Npu o6CcnyKMBaHUU KOHAULMOHEpa
Mcnonb3ynte TonbKo yka3aHHbiW xnapareHT (R410A) anAa 3anonHeHus
TpyGonpoBoaoB xnagareHTa. He cmeluvBaiiTe ero H1 ¢ KakMM ApPYrMM XragareHToM
1 He AoMNycKaWTe HanMuus Bo3ayxa B Tpy6onpoBoAaax.

Hanuuve Bo3gyxa B TpyGonpoBogax MOXeT Bbi3biBaTb CKa4yku AaBrneHus, B
pe3ynkTaTe KOTOPbIX MOXET MPOU3OUTU B3PbIB UMK ApPYrue NoBpexaeHus.
Wcnonb3oBaHue no6oro xnagareHTa, OT/IM4HOro OT yKa3aHHOIO AJ1sl 3TOW CUCTEMBI,
BbI30BET MexaHu4yeckoe noBpexaeHue, c6om B paboTe CUCTEMbI, NN BbIXOA
YCTpOWCTBa U3 cTpos. B Hauxydwem crnyyae, 3T0 MOXET MOCNYXUTb Cepbe3HOMN
nperpagowu kK o6ecnevyeHuo 6esonacHoi paboTkl 3TOro U3aenus.

Wcnonb3yiTe TONbLKO Te AONONMHUTENbHbIE MPUHAANEXHOCTHU, Ha KOTOpble UMeeTCs
pa3pelweHue ot Mitsubishi Electric; ansa ux ycraHoBku obpaTutechb K Aunepy
UK YNONHOMOYEHHOMY TEXHUYeCKOMy crneuuanucTy. HenpaBunbHasi yctaHoBKa
AONONHUTENbHbLIX NPUHAANEXHOCTEN MOXeT NMPUBECTU K NpoTeyke BoAbl,
NopaXXeHWIo ANEeKTPUYECKUM TOKOM MIN BO3HUKHOBEHUIO Moxapa.

He usmeHsinTe KOHCTpyKLUMIo npubGopa. Mpu Heo6xoaMMocTH pemoHTa o6paTuTech
K Avnepy. Ecnu nameHeHUs Unm peMOHT BbINOMHEHbl HENPABUIILHO, 3TO MOXeT
NpUBECTU K NpoOTeyke BoAbl, yAapy 3MeKTPUYECKUM TOKOM UMM BO3HUKHOBEHUIO
noxapa.

Monb3oBaTenio He crieAyeT NbITaTLCA PEMOHTUPOBATL NPUGOP UNKM NepemMellaTb
ero Ha apyroe mecto. Ecnu npu6op yctaHoBMeH HenpaBunbHO, 3TO MOXET NPUBECTU
K yTeuyke BoAbl, yAapy 311eKTPUYeCKUM TOKOM UM BO3HMKHOBEHMIO noxapa. Ecnu
Heo6XxoANUMO OTPEMOHTUMPOBATb UMM NEPEMeCTUTb KOHAULIMOHEP, obpaTuTech K
AUnepy Unu ynornHOMo4YeHHOMY TEXHUYECKOMY CreLuanucrTy.

Mo okoH4YaHUM yCcTaHOBKM y6eauTecb B OTCYTCTBMM yTeuku xmnagareHta. Ecnu
XnafareHT NPOHUKHET B MOMeLLeHUe U NPou3onaeT KOHTaKT ero ¢ nnameHem
o6GorpeBaTensi UNM NepeHOCHOro NULLEBOro HarpeBaTens, o6pa3ylTcs AA0BUTbIX
rasos.

[laHHOe YCTPOINCTBO HEOGXOAMMO YCTaHaBNMUBaTL B COOTBETCTBUM C HALMOHANBHbLIMU
npaBunamMm yCTpoMCTBa 3IeKTPOYCTaHOBOK.

B cnyyae noBpexAeHUs WHypa NUTaHUA ero Bo u3bexaHue cospaHusA
onacHoi cuTyauuu cnieayeT 3aMeHUTb Y NPOU3BOAUTENS, UIIN ero CepBUCHOro
npeacTaBUTENs, UMW Y NULIa aHaNorMYyHon Keanudukaumm.
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1. Mepbl NpeaoCcTOPOXKHOCTHU

1.1. MNepen yctaHoBKOM

A OCTOpPOXHO:

He ucnonb3yiTe npubop B HecTaHAAPTHON OKpyXalolwen cpede. YcTaHOBKa
KOHAMLMOHEepa B MecTax, NoJBepXeHHbIX BO3AeNCTBUIO Napa, netyumx macen
(BKMIOYasi MalLMHHOE Macrio) UMN CEePHUCTBLIX UCMAPEeHUi, MecTax C MoBbILEHHON
KOHUEeHTpauuen conu (Takux, Kak 6eper mops), unum mecrax, rae npuéop 6yaert
3acbiNaH CHEroM, MOXeT MPUBECTU K 3HAYUTENbHOMY CHUKEHUIO 3(P(PeKTUBHOCTU
pa6oTbl NpuGopa UM NOBPEXAEHUI0 ero BHYTPEHHUX YacTeun.

He ycTaHaBnuBaiite npu6op B MecTax, rae BO3MOXHa yTeuka, BO3HUKHOBEHMe, MPUTOK
WNW HaKomnneHue ropoynx rasos. Ecnu roprounii ras 6yaet HakannMBaTbCs BOKPYT
npubopa, 3T0 MOXeT NPUBECTU K BO3HMKHOBEHMIO NoXapa Unu B3pbIBy.

* Mpu ucnonb3oBaHuK pexuma oborpeBa Ha HapyXHOM npubope obpasyercs
KOHAeHcaT. YA0CTOBepbTeCh, 4To 06ecrneyeH XOpoLmi ApeHax B PaioHe HapyXXHOro
npu6opa, ecrnu 3TOT KOHAEHCAT MOXET NPUHECTY Kakoii-nmbo Bpea.

 Mpu MoHTaxe npubGopa B GONMbHULE MM LEHTPe CBA3M NPUMUTE BO BHUMaHue
LIYMOBOE U 3N1eKTPOHHOE BO3feicTBMe. PaGoTa Takux YCTPOMCTB, Kak MHBEPTOPbI,
6bITOBLIE NPUBOPbI, BLICOKOYACTOTHOE MeANLIMHCKOE 0GopyAoBaHue 1 060pyaoBaHue
PaAmMocBs3N MOXeT Bbi3BaTb c6oM B paboTe KOHAULMOHEPA UMK ero MosIoMKy.
KoHaMuMOHep Takke MOXeT NOBAMATL Ha paboTy MeaULMHCKOro 060pyAoBaHus U
MeavLMHCKoe 06CnyXuBaHue, paboTy KOMMYHUKaLIMOHHOIO 060pyA0OBaHUS, BbI3bIBast
MCKaxeHne 3obpaxeHns Ha gucnree.

1.2. MNMepepn ycTaHOBKOM (NepemeLleHnem)

OCTOpPOXHO:

ByAbTe 4pe3Bbl4aliHO OCTOPOXHbLI NPU TPaHCMNOpPTUPOBKe npuGopoB.. MpuGop
AOIMKHBbI MEePEeHOCUTL ABa Unu Gonee YenoBeka, NOCKONbLKY OH BECUT He MeHee 20 Kr.
He nogHumaiite npuGop 3a ynakoBouHble neHTbl. Mpu pacnakoBke npu6opa unu ero
nepeABKEHUN UCTIONb3YITe 3aLMTHbIe NepyYaTKu, MOCKONbKY MOXHO NOBPeAUTb PYKU
pe6pUCTLIMK AeTansiMU UNKU APYrMMU YacTsimu npubopa.

YTunusupyiite ynakoBoYHble mMaTepuanbl Haanexawum ob6pa3om. YnakoBoYHbIe
MaTepuanbl, Takve, Kak rBO3AM U Apyrue MeTarnnuyeckue Unm AepeBsiHHble 4acTy,
MOTYT MOPaHUTL UNN NPUYNHUTL ApYrvUe TPaBMbl.

Heo6xoauMo nepuoanyeckn Npou3BoAUTL NMPOBEPKY OCHOBHOIO Grioka Hapy)XHOro
npuGopa 1 ycTaHOBMEHHbLIX HA HEM KOMMOHEHTOB Ha Pa36oNTaHHOCTb, HanNu4ue TPeLLH
Wnu Apyrux nospexaeHunin. Ecnu takue aedekTbl 0CTaBUTL HeUCNpaBNeHHbLIMU, NpuGop
MOXET yNnacTb U MPUYMHUTL NOBPEXAEHWUE UMY HAHECTU TPABMY.

He moliTe KOHAMLMOHEP BOAOW. ATO MOXET NPUBECTU K MOPAKEHUIO ANEKTPUYECKUM
TOKOM.

3araruBaiiTe Bce XOMyThbl Ha MydiTax B COOTBETCTBUM CO crieLmuKaLMsaMU, UCNONb3Ys
KMIoY C perynupyeMbiM ycunuem. CrUIIKOM CUNBbHO 3aTAHYTLIA XOMYT MydThbl no
NPOLLECTBUM HEKOTOPOrO BPEMEHU MOXET CIIOMaThLCsl, YTO BbIZOBET YTEUKY XnajareHra.

1.3. MNepen anekTpnyeckumm padboramm

& OCTOpPOXHO:

0O6sa3aTenbHO ycTaHOBUTE aBTOMaTU4eckue BbiknioyaTtenu. B npotuBHom cnyvae
BO3MOXHO NMOpaXeHne 3MeKTPUYECKMM TOKOM.

Wcnonb3yinTe ANs 3NeKTPONPOBOAKA CTaHAApPTHble Kabenu, paccuuTaHHble Ha
COOTBETCTBYIOLLYIO MOWHOCTL. B NpoTUBHOM crniyyae MoXeT NPOU3ONTU KOPOTKoe
3aMbikaHue, NeperpesB UK noxap.

Mpu MmoHTaxe Kabenen NUTaHNA He NpUKNaabiBaiTe pacTaAruBarowmx ycunui. Ecnn
COoeANHEeHNA HeHaAeXHbl, Kabernb MOXeT OTCOeANHUTLCA UMM NOPBATLCH, YTO MOXET
NpUBECTU K NeperpeBy U BOZHMKHOBEHUIO NoXapa.

O6s3aTenbHO 3a3emnute npubop. He npucoeguMHsnTe npoBoA 3a3eMrneHUs K
rasoBbIM UNK BOAONPOBOAHBLIM TPy6am, rpOMOOTBOAAM UNK Tened)OHHbLIM NUHUAM
3a3emMneHusi. OTCyTCTBUE HAaANEXaLLEero 3a3eMeHUst MOXeT NPUBECTU K NOPaXXeHUo
3NEKTPUYECKUM TOKOM.

Wcnonb3yiTe aBTOMaTMyYeCcKMe BbIKMoYaTenm (npepbiBaTenb yTeUKy TOKa Ha 3eMIio,
pasbeauHUTENDb (NNaBKUil npegoxpaHuTens +B) U npegoxpaHuTens kopnyca)
C yKasaHHbIM npefenbHbIM TokoM. Ecnu npeaenbHbIN TOK aBTOMaTU4YeCcKoro
BblKIouaTens Gonblue, 4emM Heo6X0AMMO, MOXET NPON30ITH MONMOMKa N NoXap.

1.4. MNMepen TeCTOBLIM NPOroHOM

& OCTOpPOXHO:

BknoyanTe rnaBHbIN BbIKIO4YaTenb NUTaHUSA He No3gHee, Yem 3a 12 yacoB Ao
Hayana akcnnyaTauuu. 3anyck npu6opa cpa3y nocrne BKMIOYEHUs BblKnovaTens
NUTaHUS MOXET CepbLe3HO MOBPeAUTb BHYTPEHHUE 4YacTu. [lepxute rnaBHbIA
BbIKNOYaTenb NMTaHUSA BKITIOYEHHbIM B TeYe€HUe BCero BpemMmeHu paboThl.

MNepen Hayanom akcnnyaTauuu NpoBepLTe, YTO BCe NyNbThbl, WUTKU U Apyrue
3alWMUTHbIE YacTU NpaBUNbHO yCcTaHOBNeHbl. Bpawalowmnecs, HarpeTbie unm
HaxoAsiluMecs NoA HanpsXKeHNeM 4acTu MOryT HaHeCcTU TpaBMbl.

He npukacalTecb HM K KakuM BbIKNIOYATENAM BRaXHbIMU pyKaMu. DTO MOXeT
NPUBECTU K NOPaXXeHUIO ANEKTPUYECKUM TOKOM.

He npukacaiitecb k Tpy6am ¢ xnagareHTOM ronbiMM pykamu BO Bpemsi pa6oTbi
npu6opa. Tpy6bl ¢ xnagareHTom npu paéote npuGopa HarpeBarTCA UMK
OXMaX[alTCA B 3aBUCUMOCTU OT COCTOSIHUA LMPKYNMUpYOLero xnaaareHTa.
MpukocHoBeHME K TPy6am MOXET NPMBECTU K OOy UM OGMOPOXEHMIO.

Mocne octaHOBKU Npu6opa o6s13aTeNbLHO NOAOKANTE NO KpaiHeil Mepe NATb MUHYT
nepep BbIKMIOYEHWEM FMAaBHOrO BbIKNIOYaTens nUTaHusa. B npoTueHom cnyvae
BO3MOXHa NPOTevKa BoAbI MNK nofoMka npubopa.

1.5. Ucnonb3oBaHMe KOHAULIMOHEPOB C XJlaAareHToMm
R410A

A OCTOpPOXHO:

* [InA coeauHeHna MeaHbIX MM MeAHOCNNABHbIX 6eCLIOBHBLIX TPY6, NpeAHasHauYeHHbIX
ANA xnapareHTa, ucnonb3ynTte MedHbid cpocop C1220. YaocToBepbTeCh, YTO
M3HYTPY TPYObI YNCTLI U He coAepXaT HMKaKMX BPeAHbIX 3arpsA3HUTenen, Takmx Kak
COeAIMHEHUA Cepbl, OKUCIIUTENN, MeNKUi Mycop unu nbinb. Ucnonbayite Tpy6b!
yKa3aHHOM TONWMHLI. (CM. cTp. 215) Mpu ncnonb3oBaHUK UMEIOLLMXCA TPY6, KOTopble
NPUMEHANUCHL ANA XxnagareHTa R22, o6paTute BHUMaHKUe Ha cnepytollee.

- 3ameHuTe XOMyTbl Ha MydbTax 1 nepe3aTsaHUTE COeANHEHHbIE CeKLMM.

He vcnonbayitte ToHkune Tpy6bl. (Cm. cTp. 215)

XpaHuTte TpyGbl, NpeAHa3HaYeHHbIe ANA YCTaHOBKU B 3aKPbITOM MoMeLy s

WUcnonb3yiTe HMXKenepeuncneHHbIe MHCTPYMEHTbI, CneLuanbHO NpeAHa3HauYeHHble
Ans pa6otbl ¢ xnagareHToM R410A. insa pa6oTki ¢ xnagareHToM R410A Heo6xoanMbI
crnepyoLme MHCTPYMeHThI. Mpy BO3HMKHOBEHMM KaKnX-NMGo BONpocoB o6paTutech
K Gnuxainwemy aunepy.

WHcTpymeHTs! (Ans R410A)
VIHCTPYMEHT NS 3aTSXKN MydT
Kanubp perynvupoBaHusi pasmepa

Hab6op wabnoHos
LLinaHr 3apsigku

3anevyaTtaHHbIMU, a TaKXXe ocTaBbTe 3anevYaTaHHbIMU UX KOHLIbI; pacnakc nTe ux

[leTekTop yTeyku rasa AfanTep BakyyMHOro Hacoca

HenocpeAcTBEHHO nepepa nakow. (OcTaBbTe KoneH4YaTble TPyObl U T.4. B yNaKoBKe.)
Ecnu nbinb, Menkuin Mmycop unu Bnara nonagyT B TpybonpoBoAbl xnapareHTa,
MOXeT NPOU3ONTM Nopya Macna unu nornomka Komnpeccopa.

Ucnonb3yiTe B KayecTBe Macrna oxnaxAeHUs Ansi NOKPbITUA COeAMHUTENbHbIX
MydOT Macrno CroXHOro Unu NpocToro acmpa unu ankuH6eHson (B HeGonbLIOM
konuyecTtse). Ecnu B macne oxnaxaeHus nNpucyTcTBYeT MUHepanbHOe macno,
MOXeT NPOU30NTU Nopya macna.

Ucnonb3yinTte Tonbko xnapareHT R410A. B cnyyae ucnonb3oBaHus Apyroro
XrnagareHTa Xfiop MoXeT UCMOPTUTbL Macro.
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Koy ¢ perynvpyemsim ycunmem OnEKTPOHHbIi U3MEPHTENb 3apsiakN XnafareHTa

Wcnonb3yiTe ToNbKO cneuyanbHble MHCTPYMeHTLI. MonaaaHue nbinu, Menkoro Mycopa
WnK BNaru B Tpy6onpoBoAbI XNaAareHTa MoXeT NPUBECTU K Mopye Macra oxnaxaeHus.
He ucnonek3yiTte ans 3apaakvu 6annoH. Ucnonb3oBaHve GannoHa Ana 3apsigkv
npuBeAeT K UBMEHEHUIO COCTaBa XNafareHTa u CHKeHUo adppekTMBHOCTU paboThbl
npubopa.



2. MecTto MmoHTaxa

(MM)

7

Fig. 2-1

Tabnuua 2. KonnyecTBo Noaknto4aeMbix BHyTPEHHUX GrokoB

* BHyTpeHHue 6noku City Multi
PUMY-P200 | 112 |

* Cuctema OTBETBUTENMbHbIX KOPOGOK (BHYTpeHHWe Gnoku cepun M, S, P yepes
OTBETBUTENbHY KOPOOBKY)

[ Pumyp200 | 28 |

« CMeluaHHasi cuctema (BHyTpeHHue 6noku City Multi n BHyTpeHHWe 6noku cepumn M, S, P
yepes OTBETBUTENBHYO KOPOOKY).

OpHa oTBeTBUTENBHAA KOPOGKa [lBe oTBeTBUTENbHBLIE KOPOOKN
Yepes o Yepes .
OTBETBUTENbHYO BryTperHuii OTBETBUTENbLHYO BryTperHuii
YR | 6rok City Multi Y| 6ok City Multi
KOpobky KOpOOBKy
PUMY-P200 Makc. 5 Makce. 5 Makc. 8 Makc. 3

Tabnuua 3. KonnyecTBo Noako4aeMbIX OTBETBUTENBHBLIX KOPOGOK

PUMY-P200 1-2*

* ObLas MakcumarnbHas MOLLHOCTb B10KOB, KOTOpbIE MOTYT GbiTb MOAKIHOYEHbI K KaX a0
oTBeTBUTENbLHON Kopobke: 20,2 KBT.

2.1. TpyObI xnapgareHTa
Cwm. Fig. 4-1.

2.2. Bbibop mecTa yCTaHOBKM Hapy»XHOro npubopa

He ycraHaenusaiTe npnbop B MecTax, NoABep>KEHHbIX BO3AEVNCTBUIO MPSIMbIX COMTHEYHbIX
ny4en nnn Apyrux UCTOYHUKOB Harpesa.

BbiGepuTe Takoe pasmelLierue, 4Tobbl Lym Npy paboTe npubopa He GecroKous OKpyXatoLLKX.
Bbibepute mecTo, ynobHoe Ans nposefeHusi kabenei n TpybonpoBOAOB K UCTOYHUKY
NUTaHWS 1 BHYTPEHHeMY npubopy.

He yctaHaBnuvBaiiTe npubop B MecTtax, rae BO3MOXHa yTeyka, BO3HUKHOBEHWE, NMPUTOK
UM HaKoMMEHWE ropoYKX ras3os.

MpumuTe Bo BHUMaHWeE, 4To BO BpeMsi paboTbl Npubopa 13 Hero MOXeT KanaTtb BoAa.
BbibepuTe MecTo, cnocobHoe BbiaepxaTb Bec v Bubpauwio npubopa.

He yctaHaBnuBante npnbop B mMecTax, rae oH MOXeT ObiTb 3acbinaH cHerom. B Tex
pervoHax, rae Bo3MOXHbI CUIbHbIe CHeronazbl, Tpebyetcs NpMHATL cneunansHble Mepbl
NpeaoCTOPOXHOCTU (Hanpumep, pa3mMecTuTb NpUBOp NOBbILLE UM CMOHTUPOBATL Ha
BO3/yx03ab0pHUKe KO3bIPEK) C Liefblo NPeaoTBPaLLeHUst 3aKynopkn Bo3ayxo3abopHuka
CHEroM Mnu npsiMoro Bo3AeNCTBUS BeTpa. B NpoTMBHOM criyyae BO3MOXHO YMEHbLLEHWE
noToka BO3ayxa, YTO MOXET NPUBECTU K COOLO.

He ycraHasnuBsaiite npmbop B MecTax, NoABEPXKEHHbLIX BIUAHWUIO NETYy4nx macen, napa
WM CEPHUCTBIX UCNAPEHWNIA.

[Inst TpaHCNOPTUPOBKU Hapy>XHOro NpUBopa NCMONb3YiiTe YeTbIpe PyYKK, PacroNoXeHHbIe
Ha npubope cnesa, cnpasa, cnepeau v caaau. MNpu nepeHoce npubopa 3a HKHIoKW YacTb
MOXHO NPUAABUTL PYKU UNW NanbLibl.

2.3. KoHTypHble rabaputbl (HapyxHbi npubop) (Fig. 2-1)
OrpaHuny4eHNUs No MOHTaXy BHYTPEeHHero npuéopa
Bam Heobxoammo 06paTnTb BHUMaHUE Ha TO, YTO K A@HHOMY Hapy>XHOMY npubopy MOXHO
NOAKMIOYUTB BHYTPEHHME NpUBOpPLI Creayowmx Mogenen.
* MoXHO noakmnioyaTb BHYTPeHHMeE npubopbl ¢ Homepamu Mogeneit 15-200.
C NOMOLLIbIO OTBETBUTENLHOV KOPOBKM MOXHO NOACOEANHATL MOAENN BHYTPEHHUX
6nokos ¢ Homepamu 15-100.
B Tabnuue 1 HWxe NpUBOAATCS BO3MOXHbIE KOMBUHALWMM NOMELLEHWIA 1 BHYTPEHHWUX NPUGOPOB.
MpoBepka
HomuHanbHyt0 MOLHOCTbL HeobXxoanMo onpefensTb nNo Tabnuue Hwxe. KonmyecTso
npnBopoB OrpaHNYeHo, kak nokasaHo Hike B Tabnuue 2. Ha cneaytolem atane y6eantecs,
47O BbIGpaHHas obLas HoMMHanbHas MOLLHOCTL ByaeT HaxoanTbes B npeaenax 50% - 130%
MOLLHOCTY HapyxHoro npubopa.

* PUMY-P200 11,2-29,1 kBT
Tabnuua 1-1 (BHyTpeHHue 6rnoku City Multi (cepusi P*FY))

Tun BHYTpPeHHero
npubopa
HomunHanbHas
MOLLHOCTb 1,7122|28|36|45|56(7,1(80]9,0]11,2|14,0/|16,0(22,4
(oxnaxgeHue) (kB)

P15 | P20 | P25 | P32 | P40 | P50 | P63 | P71 | P80 |P100(P125|P140(P200

Tabnuua 1-2 (cepust M, cepusi P, cepus S)

Tun BHYTPeHHero
npubopa
HomuHanbHas
MOLLHOCTb 1612022 | 25| 35|42 50|60 71 8,0 | 10,0
(oxnaxaeHwe) (kBt)
Kom6uHaumu, B KOTOpbIX 06LLast MOLLHOCTb BHYTPEHHUX NPUGOPOB NPeBbILLAET MOLLHOCTb
Hapy)Horo npubopa, NOHU3AT NPOU3BOAUTENBHOCTL KaX/Aoro BHyTPEHHero npuéopa no
OXNaXAEHWUIO [0 YPOBHSA HIDKE ero HOMUHANbHON NPON3BOAUTENBHOCTU NO OXNaXAEHUIO.
CnepoBartenbHO, N0 Mepe BO3MOXHOCTU, KOMBUHUPYIATE BHYTPEHHUE NPUBOPBI C HAPYKHBIM
npnBopoM, He BbIXOAS 3a Npeaenbl MOLLHOCTH HapyXHoro npubopa.

2.4. MNopgknroyeHne PEFY-P-VMA3-E

Mpu ucnone3osanun PEFY-P-VMAS3-E npumeHsiite cnegytowme kombuHauuum ans
NOAKMIOYEHNSI BHYTPEHHUX GrOKOB.

PEFY-P40VMAS-E x 2
OK +
PEFY-P63VMAS-E x 2

Bce komGuHaumu, 3a UcCknio4eHmem npuBegeHHbIX

15 20 22 25 35 42 50 60 7 80 | 100

BbllLe
Mpumep. 1: PEFY-P40VMAS-E x 1
+
PEFY-P40VMA-E x 1
+

PEFY-P63VMA3-E x 1

HET | Mpumep. 2: PEFY-P40VMAS3-E x 2
+

PEFY-P63VMA3-E x 1

Mpumep. 3: PEFY-P40VMA-E x 3
+
PEFY-P20VLEM-E x 3
+
MSZ-SF15VA x 1

Mpumep. 1: BbiGpaH Apyroi 6ok, CKpbITbIA B NOTOMKE, OTAWYHbINA OT 6noka cepun VMAS.
KomBuHaLumm ckpbITbiX B MOTONKE GOKOB pasnuyHbIX CepUil HEBO3MOXHbI.

Mpumep. 2: Yncno 6rnokoB HenpaBubHOE.

Mpumep. 3: KombuHauusi He siBnsietcst kombuHaumen “OK”.
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2. MecTto MOHTaxa

2.5. BeHTMNAUMA U cepBUCHOE NPOCTPAHCTBO

2.5.1. Mpwu ycTaHOBKE OAMHOYHOrO HapyXXHOro npubopa
MuHMManbHble pa3Mepbl BKIOYAKOT, 38 UCKIOYEHWEM yKkasaHHbIX Makc., 3HauuTt
MakcumanbHbIx pasMepoB, crieaytoLne pasmepbi.
CM. COOTBETCTBYIOLLME 3HAYEHUS NS KAXKOO0r0 Cryyasi.
@O OkpyxatolLve npeameThl - Tonbko c3agu (Fig. 2-2)
@® OkpyxatoLLme npegmeTbl - Tonbko c3aam 1 ceepxy (Fig. 2-3)
« He VICI'IOJ'IbSyI?ITE A0NOSIHUTENbHbIE BO3AYX0BObl ANl BOCXOAALLEro notoka Bosgyxa.
® OkpyxatoLLve NpeaMeTbl - TONbKO €3aAM U ¢ GOKOBbIX CTOpOH (Fig. 2-4)
@ OkpyxatoLme npeameTbl - Tonbko cnepeau (Fig. 2-5)
* ﬂpl/l ncnonb3oBaHUn ,ClOI'IOJ'IHIATeJ'IbHOVI HanpaBnmoLueﬁ BO30YXOBbIMYCKHOrO OTBEPCTUSA,
3a3op cocTtasnser 500 mm nnu Gonblue.
® OkpyxatoLme NnpeameTbl - Tonbko cnepeau v caau (Fig. 2-6)
* |-|pI/1 MCNosib30BaHUN FlOI'IOI'IHIATeﬂI:HOVI HaﬂpaBJ‘IHIOLLleI;l BO3[yXOBbIMYCKHOIO OTBEPCTUSA,
3a3op coctaensiet 500 Mm unu GonbLue.
® OkpyxatolLye npeaMeThl - TONbKO €3aau, C GOKOBbIX CTOPOH U cBepxy (Fig. 2-7)
*« He I/ICFIOJ'II:Syl;ITe A0NoSIHUTENbHbIE BO3AYXOBOAbLI A1 BOCXOAALLEro NoToka Bosayxa.

2.5.2. Mpwu ycTaHOBKE HECKONbLKUX HapyXHbIX NPUGOpPOB
OcraBbTe NpocTpaHcTBo B 25 MM mnu 6onblue Mexay npuéopamu.
@ OkpyxatoLme npegmeTbl - Tonbko c3aau (Fig. 2-8)
@® OkpyxatoLLpme npegmeTbl - Tonbko c3aam u ceepxy (Fig. 2-9)
* He cnepyert yctaHaBnuBaTb psgom 6onee Tpex npubopos.. Mpubopb! AOMKHBI HAXOAUTLCS
Ha yKasaHHOM pacCTOsAHWM Apyr OT Apyra.
* He ncnonbayite AONONHUTENbHBIE BO3AYXOBOAL! AN BOCXOASALLEro NOTOKa BO3ayXa.
® OkpyxatolLve npeameTbl - Tonbko crnepeau (Fig. 2-10)
* an ncnonb3oBaHun [ZlOI'IOJ'IHIATeJ'IbHOVI Hal‘lpaBJ‘IﬂlOLLLeIZ BO3YyXOBbIMYCKHOIO OTBEPCTUS,
3a3op coctaensiet 1000 MM unu GonbLue.
@ Okpyxatolme npeameTbl - Tonbko cnepean u c3aau (Fig. 2-11)
* I'Ipw ncnonb3oBaHun [JOI‘IOHHMTeﬂbHOﬁ Hal‘lpaBJ‘IﬂIOLLLeIZ BO3YXOBbIMYCKHOIo OTBEPCTUS,
3a3op coctaensiet 1000 MM nnu GonbLue.
® PacnonoxeHue NpuGopoB B OAVH ropU3oHTanbHbI psig (Fig. 2-12)
* ﬂpm MnCnosib30BaHUU OOMNONTHUTENbHOTO BO34yXOBOA4A BbIXOAHOro OTBEPCTUA AnNA
BOCXO/SILLIEro NoToKa BO3AyXxa, PaccTosHME AOMKHO BbiTb 1000 MM unmn GonbLue.
® PacnonoxeHue NpUGOPOB B HECKOSLKO ropu3oHTanbHbIX psaos (Fig. 2-13)
* |-|pI/I MnCnonb3oBaHUM OOMNONTHUTENbHOTO BO34yXOBOA4A BbIXOAHOrNO OTBEPCTUA AnNA
BOCXOZSLLEro NoToka Bo3fyxa paccTosiHue A0MmkHO ObiTb 1500 Mm nnu Gonee.
@ PacnonoxeHue Npu6opoB BepTUKanbHbIMKU psigamu (Fig. 2-14)
*  MoXHO BEpTUKanNbHO PacronoXxuTe 40 ABYX NPUGOPOB.
* Psipom JomkHO BbITb YCTaHOBNEHO He Gonee AByXx BepTUKasbHbIX psifoB. Mprbopb! 40mMKHbI
HaxoaWTbCA Ha yka3aHHOM PacCTOSiHUM Apyr OT Apyra.
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2. MecTto MmoHTaxa

2.5.3. YctaHOBKa B MecCTax, rae BO3MOXEH CUNbHbIN BeTep

|_|pI/I MOHTaXe Hapy>XHOoro npu6opa Ha Kpblle unu gpyrom mecte, He 3alluleHHOM OT

BETpa, pacrnonioxnTe BEHTUMSILMOHHYIO peLueTky npubopa Tak, 4Tobbl oHa He noaBepranacb

BOGJJ,EVICTBI/IIO CUNbHOro BeTpa. CUnbHbIR BeTep, ,Cly}OLLlI/II7I npaAMO B BbIXOOQHOE OTBepcTue,

MOXeT NpenATCTBOBaTb HOPMaribHOMY MOTOKY BO34yXa, YTO MOXET NPUBECTU K c6oto.

Hwxxe npuBoasATcs 2 npuMepa Mep NpegoCTOPOXHOCTY NMPOTUB CUMbHBIX BETPOB.

@ YcTaHoBUTe ,CI,OI'IOJ'IHVITEJ'IbeIVI BO34yX0OBOA BbIXOAHOrNo OTBEPCTUA U OCHOBHOW
BO3AyX0BO/, ecnv Npubop ycTaHOBMEH B MecTe, rAe CUlbHbI BeTep OT TaidyHa v ap.
MOXET nonagaTb HENocpeACTBEHHO B BEHTUNSALIMOHHYIO pelueTky. (Fig. 2-15)
® Bo3nyxoBof BbIXOAHOMO OTBEPCTUS

@® Mo BO3MOXHOCTW pa3mecTuTe Npubop Tak, YToObl BO3AYX U3 BLIXOLHOrO OTBEPCTUS
BbloyBarcs B HanpasneHun, nepneHgukynspHOM K CE30HHOMY HarnpasneHuto BeTpa.
(Fig. 2-16)

HanpasneHue setpa

600

(MM)

A

® Bont M10 (3/8”)

OcHoBaHve

© MakeymansHO BO3MOXHast
AnvHa.

© BeHTtunb

® YctaHoBuTe rnyGoKo B rPyHT

Fig. 3-1

Makc.30

1050

4. MNpoknagka Tpy6 xnapareHTa

MwH.475 600
L A
! IEE
| | | [ 1S
i us J |
i =
&
MuH.25) 225 ‘4215,

* ObsAsaTenbHo ycTaHaBnusaiTe npubop Ha TBepAOi POBHOI MOBEPXHOCTU AnS
npepoTBpaLleHns ero ApebeaxaHns Bo Bpemsi akcnnyatauuu. (Fig. 3-1)
<TpeboBaHusi k hyHAAMEHTY>

PyHOaMEHTHbIN GonT M10 (3/8")
TonuwwmHa 6etoHa 120 mm
[OnuHa 6onTta 70 mm
Hecyuas cnocobHocTb 320 kr

* Y6enutecb B TOM, YTO (hyHAAMEHTHbIN 60nT B npeaenax 30 MM OT HUXKHEel NOBEPXHOCTH
OCHOBaHWSI.

* HapexHo npukpenute ocHoBaHue nprubopa ¢ NOMOLLbI0 YeTbIpex (hyHAaMEHTHbIX 6onToB
M10 k TBEpZO NOBEPXHOCTU.

YcTaHoBKa HapyXHoOro npuéopa

« He 6nokupyite BeHTUnb. Ecnn BeHTUNb 3abnokupoBaH, aTo GyaeT npensTcTBOBaTh

paboTe, YTO MOXET NPUBECTU K MOINOMKE.

Kpome npeaycMOTpeHHbIX U3Ha4yanbHO, UCMOSMb3yNTe YCTaHOBOYHbIE OTBEPCTUSA B

3aaHen cTeHke npubopa Ans NOACOEANHEHUS NPOBOAOB U T.A., ECNN BO3HUKHET Takas

HeobxoAnMMOCTb. [1Nsi yCTaHOBKU Ha MECTO UCMONb3YiiTe LWypyrbl-camopesbl (85 x 15 Mm

UM MeHbLLE).

AN MpepynpexaeHue:

Mpubop AomKeH ObITb YCTaHOBMEH Ha KOHCTPYKLMK, CNOCOGHON BblAepXaTb ero
Bec. Mpubop, ycTaHOBNEHHbLIW Ha HEYCTOMYMBOW KOHCTPYKLIMM, MOXET ynacTb U
NPUYUHUTL NOBPEXAEHWE UMK HAHECTU TPaBMy.

Mpu6op AonxeH GbITb YCTAHOBMEH COrMAacHO UHCTPYKLUMAM, YTOGbl CBECTU K
MWUHMMYMY PUCK NMOBPEXAEHUA OT 3eMNeTpsCeHUi, TaudyHOB UNN CUNBHBIX
nopbIBOB BeTpa. HenpaBunbHO yCTaHOBNEHHbIN NPMGOP MOXET yNacTb U NPUYUHUTL
noBpex/JeHne U1 HaHecTu TpaBmy.

& BHumaHwue:
* YcTtaHaBnMBaWTe yCTPOMCTBO Ha XKECTKYH KOHCTPYKLIUIO BO M3b6exaHue Ype3MepHoro
LWwyMa Unu YpeaMepHoi BUGpaLmm Bo Bpems paboThbl.

4.1. Mepbl NpefoOCTOPOXHOCTU ANIA YCTPOMUCTB, B
KOTOPbIX UCMONb3yeTcA XragareHT mapku R410A

CM. cTp. 212, Ha KOTOPOM NpVBeAEHbI He NepPeYnCreHHbIE HuKe Mepbi PeAoCTOPOXHOCTI
OTHOCUTENbLHO MUCMNONb30BaHMA KOHAULMOHEPOB ¢ xnagareHTom R410A.
Wcnonb3yiiTe B kayecTBe Macna oxnaxaeHus Ans NOKpPbITUA COeAUHUTENbHbIX MydT
Macrno CroXHOro Unmn npoctoro achupa unm ankuHGeHson (He6onbLIoe KONUYECTBO).
[ins coeanHEHNA MeAHbIX N MeAHOCNNABHbIX 6eCLUIOBHBLIX TPYO, NpeAHa3HaYeHHbIX
ANA XnagareHTa, ucnonb3yite MeaHbiv cpoccop C1220. Ucnonb3yite Tpybbl Ans
XnagareHTa COOTBETCTBYHOLIEN TONLWMHbI ANS KaXA0TO Criyyast; 3Ha4€HUs TOMNLWMUHBI
npueeAeHbl B Tabnuue Huxe. YA0CTOBEpPLTECH, YTO U3HYTPU TPYGbl YACTLI U
He cofepXaT HUKaKUX BPeAHbIX 3arpsisHUTenen, Takux, Kak CoOeMHEHUNA cepbl,
OKUCNUTENMU, MEFNTKUIA MYCOP UIU Nbifb.

AN MpepynpexaeHue:

Mpu MOHTaxe UNU NepemeLleHUn, a Takke Npu o6CNyXMBAaHUN KOHAULIMOHEpaA
M“cnonb3yinTe TONbKO yKasaHHbI xnagareHT (R410A) ana 3anonHeHusa Tpy6onpo-
BOAOB xnlagareHTa. He cmeluMBaiTe ero HM € KakKUM APYruM XnagareHTom v He fo-
nyckanTe Hanuuus Bozgyxa B TpyGonpoBoaax.

Hanuuue Bo3pyxa B Tpy6onpoBoAax MoXeT Bbi3blBaTb CKauyku AaBMEHUS, B pe-
3ynbTaTe KOTOPbIX MOXET NPOU3OUTU B3PbIB UNU ApPYrue NOBPeXAeHUs.
Ucnonb3oBaHue no6oro xnagareHTa, OTIIMMHOIO OT yKa3aHHOro Ansi 3ToW cucre-
Mbl, BbI30BET MeXaHU4Yeckoe NoBpexaeHue, c6on B paboTe CUCTEMbI, UNU BbIXOA
ycTpoicTBa U3 cTposi. B Hauxyawem crnyyae, 3TO MOXET NOCNYXUTb CEPbe3HOM
nperpagown kK o6ecneyeHunto 6esonacHor paboTbl aTOro Usaenus.

Paawep Tpy6bl (Mm) | $6,35 $9,52 $12,7 | $15,88 | $19,05 | $22,2
TonwwHa (Mm) 0,8 0,8 0,8 1,0 1,0 1,0

¢ He ucnonb3yitte Tpy6bl 6onee ToHKME, YeM yKa3aHO Bblilue.
* Ucnonbayiite Tpy6bl 1/2 H unu H, ecnu auameTp coctaBnsiet 19,05 mm unu GonbLue.
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4. lMpoknagka Tpy6 xnagareHTa

A+B+C+D+atb+ct+d+e =150 m

L=A+B+C+D+e=80m
{=B+C+D+e=30m

4.1.1. MNopknioyeHne 6e3 UCNONb30BaHUSA OTBETBUTENbHOMN Kopobku (Fig. 4-1)

A (Mm)
+ 1 H =50 m (Hapyswas HwkHss Bbicora H < 40 M) Tpy6a Anst kuaKocTm Tpy6a ans rasa
h=15m L=60m 29,52 219,05
A L L>60m™m 12,7 219,05
B,C,D (Mm)
|
AT BT,
T [ 5 c 5 O6LLast MOLLHOCTb BHYTPEHHWX NprBopoB py6a Ans XuaKocTu py6a ans rasa
~16,0 kBT Ls60wm | 0952 015,88
@- b d ' L>60mM | 8127 ’
bhhd TR
I 16,1 29,1 kBT L=60m | o9, 219,05
<} L>60m | 0127
L: Hambonbluas gnuHa Tpybonposoda OT HapyxXHoro bnoka Ao
BHYTpEHHero 6roka.
® A+atb+ctd+e+f =150 m
L=A+=80m (=F=30m abecdef (M)
- J H =50 m (HapyxHasi HukHsisi BbicoTa = 40 M) [0l Homep mogenu Tpy6a Ans )xuakoctu Tpy6a ans rasa
h=15m 15, 20, 25, 32, 40, 50 26,35 12,7
63, 80, 100, 125, 140 29,52 215,88
® :HapyxHblit npubop 200 29,52 219,05
:MepBoe oTBeTBMNEHNE
* © :BHyTpeHHui1 Npubop Mopenb ¢ KOMNNEeKTOM OTBETBIEHWIA
© :KpblLwka CMY-Y62-G-E
4-OTBEeTBUTENbHbIN KOMNEKTOP 8-OTBETBUTENbHbIN KONNEKTop
CMY-Y64-G-E CMY-Y68-G-E
MpumeyaHus:
Mpwn coeauHennn KOMMNEKTA ANA MOAKNKOYEHUA (PAC-LV11M-J) ¢ BHYTpEHHUM
. npubopom cepun M nHdpopmauuio 0 guameTpe U AnuHe Tpyb cMm. B pykoBoACTBE Mo
® ® HapyxHbint npu6op ycraHoske KOMMIEKTA A5 MOAKMOYEHVSA.
OTBeTBUTENBHAZA KOpPOOKa
© BryTpenHuii npuGop 4.1.2. MopknioyeHUe ¢ UCNONb30BaHMEM OTBETBUTENbHOW KOPOGKM
S L (Fig. 4-2)
cl ®dnaHueBble COeANHEHUSA
® b2 + B gaHHom o6opyaoBaHum Mcnosb3yoTcs naHueBble COeAMHEHNSI Ha KaXXA0M BHYTPEHHEM
b1 npvbope 1 No cTopoHam OTBETBUTENbHO KOPOBKW 1 Hapy»XHOro npubopa.
* CHMMUTE KpbILLKY KnanaHa Hapy»Horo npubopa, 3atem nogcoeaunHute Tpyo6y.
h2 | « Tpy6bl xnaaareHTa UCMorb3yTCs A COEANHEHNSI OTBETBUTENBHOW KOPOBKY 1 HAPY>KHOTO
npubopa.
H
a1*1
h ab ab a7 a8
a2 (a3 |a4
T
h3
(@]
Fig. 4-2
Ob6Lwas anuta TpyGonposoaa cl+bl+b2+al+a2+a3+ad+a5+a6+a7+a8=150m
[nuHa camoro gansHero Tpy6onposoga (L) c1+b2+a8=80wm
nuHa Tpy6onpoBoda Mexay HapyxHbiM npubopom u
Honyctumas | A py6onposoz Ay Hapy pubop o1 +b1+b2=55m
AnvHa OTBETBUTENbHBLIMW KOPOGKaMu
(B ooHY Camasi fanbHsas kopobka oT nepBoro coeanHeHust (b2) b2=30m
CTOPOH
pory) [inuHa camoro fanbHero Tpy6onposoaa nocne oTBeTBUTENbHOI KOpobkM (I) | a8 = 25 m
O6was anuHa TpybonpoBoda mexay OTBETBUTENbHLIMU -
KOpoGKkamu 1 BHyTPEHHUMY NpuGopamu al+aZ+a3+ad+ab+ab+ar+aB=95wm
. . H = 50 m (Ecnn Hapy>HbI1 npubop yCTaHOBMEH Bbille BHYTPEHHero npubopa)
Ha yyacTtke BHyTpeHHUIN npubop/HapyxHbii npubop (H)*1
Honyctumasn H = 40 m (Ecnu HapyxHbI NpUGOp YCTaHOBNEH HUXE BHYTPEeHHero npubopa)
paw(c;c;z:;lcm Ha y4acTke oTBeTBUTENbBHAsS KopoGka/BHYTpeHHUI npubop (h1) [ h1 + h2 =15 m
CTOPOHY) B kaxpgom otBeTBUTENBHOM Nprbope (h2) h2=15m
B kaxxaom BHyTpeHHem npubope (h3) h3=12m
KOnMIECTBO CruBos |c1+b1+al]|,|c1+b1+a2]|,|c1+bl1+a3||c1+bl+a4| |cl1+bl1+a5]| |c1+b2+ab],
|c1+b2+a7|,|cl1+b2+a8|=15

*1 OTBETBUTENbLHYIO KOPOBKY CriefyeT pacrionaratb Ha ypoBHE MEXay HapyXHbIM MPUBOPOM 1 BHYTPEHHUMM npubopamu.
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4. MNpoknagka Tpy6 xnapgareHTa

M Mpu ncnonb3oBaHuu OTBETBUTENbHOWN KOpOGKVI c 1 oTBeTBNEHMEM

L

OtseTBUTENbHASA kKOpobka

H MNpu ncnonb3oBaHUK OTBETBUTENbHbIX KOpOGOK C 2 oTBETBNEHUAMU

L

Tpy6a c 2 0TBETBNEHUAMU (CTbIK)
: JOMNONHUTENbHbIE AeTan.

Bbi6op pa3mepa Tpy6

A B

Pasmep Tpy6onpoBoAHOro coefuHeHUs
OTNINYaEeTCst B 3aBUCMMOCTH OT TWMA U MOLLHOCTU
BHYTpeHHMX npubopos. MNMoabepuTte ofmHakoBble
Tpy6ONpoBOAHbIE COEANHEHUSI OTBETBUTENbHOW
KOpOGKM 1 BHYTPEHHero npudopa.

Ecnu pasmep Tpy6onpoBOAHOro coeauHeHus
OTBETBUTENbLHON KOPOOKM He COBNagaeT ¢ pasmMepom
TpyGONPOBOAHOIO COEANHEHNS BHYTPEHHETO Npnbopa,
BOCMONb3YNTECHh [JOMOMHUTENbHBIMU CTbIKaMu
(nedopMMpoBaHHLIMM) C Pa3NNYHBIMK AUaMeTpamm,
YTOObI MOACOEANHUTL UX K CTOPOHE OTBETBUTEMNLHOM
kopo6ku. (MoacoeanHnTe AetOpPMUPOBAHHbINA CThIK
HEMOCPELCTBEHHO K CTOPOHE OTBETBUTENBHOMN KOPOBKN.)

L=20m | 29,52

XKugkocTb (Mm)

L>20m | 2127

a3 (mm) 219,05

L : HaubBonbluas AnvHa rnaBHoro Tpy6onpoBoaa OT Hapy»KHOro Broka A0 OTBETBUTENBHON KOPOGKM.
CTbIK C pa3nuyHbLIMU AnameTpamu (aononHuTensHble aetanu) (Fig. 4-4)

[lnameTp noacoennHsieMbIx Tpy6 [nametp A [vawmetp B
HaumeHogaHwe mogenv
MM MM MM

MAC-A454JP 29,52 > 912,7 29,52 12,7
OraeTauTensHas kopobka #1 MAC-A455JP 212,7 > 29,52 212,7 29,52

MAC-A456JP 212,7 > 215,88 212,7 215,88

PAC-493PI 26,35 > 29,52 26,35 29,52

PAC-SG76RJ-E 29,52 > 915,88 29,52 215,88

PAC-SG75RJ-E 215,88 > 919,05 215,88 219,05

CTbIK C pasnuyHbLIMM AUaMeTpamu (AONONHUTENbHbIE ANeMeHThI Ans nasHHon Mogeny) (Fig. 4-5)

[nameTp nogcoenuHsieMbIx Tpyo e S
HaumeHosaHve Mogenu ploacesd Py Ouametp A [Onametp B
OTBeTBUTENLHAA KOpobka #2 MM MM MM
; PAC-SG78RJB-E 29,52 > 212,7 29,52 12,7
Flg- 4'3 PAC-SG79RJB-E 812,7 > 09,52 12,7 29,52
PAC-SG80RJB-E 212,7 > 215,88 12,7 215,88
(1) Paamep knanaHa Ansa HapyxHoro npubopa PAC-SG77RJB-E 26,35 > 29,52 26,35 29,52
[lns xunakocTu 29,52 MM PAC-SG76RJB-E 29,52 - 215,88 29,52 215,88
[Ons rasa 219,05 mm PAC-SJ72RJB-E 215,88 - 919,05 215,88 219,05
(2) Paamep knanaHa Ans OTBETBUTENbHOWM KOPOOKU Tpy6a c 2 otBeTBNEeHUAMU (CTbIK): lononHuTenbHble AeTanu (B 3aBucumocTu ot metopa
XuakocTHas Tpy6a 26.35 MM nopcoeauHeHus, Bbl MoxeTe BbiGpaTh Haubonee NoAxoAsLUyO AeTanb.)
MPUBOP lasoBasi TpyGa 39,52 MM HaumeHoBaHue moaenu Metop nogcoeavHeHus
XuakocTHas Tpy6a 26,35 MM MSDD-50AR-E dnatedy
MPUBOP A BY MSDD-50BR-E navika
[asoBas Tpyba 29,52 MM
XupkoctHas Tpy6a 26,35 MM H Mpoueaypa MoHTaxa (Tpyba c 2 otBeTBneHuAMM (CTbIK))
nPUBOP Tasosas Tpy6a 29,52 MM Cwm. PykoBogctsa no moHTaxy MSDD-50AR-E n MSDD-50BR-E.
B MPUEOP XugkoctHas Tpyba 26,35 Mm H Pa3mep Tpy6bl (OTBeTBUTENBLHAs KOPOGKa U HaPYXHbIN 6GrOK)
asosas Tpy6a 29,52 MM L=20m 29,52
XugkoctHas Tpyba 26,35 Mm Paauep TpyGb! Kupkocte L>20 12,7
MPUBOP By ’ (orm) M 212,
[asoBast Tpyba 12,7 Mm a3 219,05

*TUn ¢ 3 OTBETBNEHUAMU: TONbKO Npubop (Al [B],

®dopmyna npeobpasoBaHus

— 14 F 26,35
% 3/8 F 29,52
12 F 12,7
A/ _%—%?_\B 5BF 015,88
314 F 219,05
Fig. 4-4
A (cHapyu) I B (bHyTpn)
Fig. 4-5

CornacoBaHue NoAKnlo4aemMoro BHYTPEeHHEro npuéopa 3aBUCUT OT
paiioHa/obnacTu/cTpaHbl.

HPa3mep Tpy6bl (OTBeTBUTENbLHAs Kopobka - BHyTpeHHUI npubop) *B cnyyae
BHyTpeHHero npu6opa cepun M unu cepumn S

Tun

BHYTPEHHEro (kBr) | 15 | 20 | 22 | 25 | 35 | 42 | 50 60 71 80

npubopa

Paamep Tpy6bl | Kuakocts | 86,35 | 26,35 | 96,35 | 86,35 | 26,35 | 96,35 | 26,35 | 86,35 | 89,52 | 99,52
(omm) las |09,52|09,52 09,52 | 29,52 | 29,52 | 09,52 |012,7 | 015,88 |#15,88(215,88

HPa3mep Tpy6bl (OTBeTBUTENbHas Kopobka - BHyTpeHHUI npubop) *B cnyvae
BHYTpeHHero npubopa cepuun P

Tun BHYTPEHHErO “ o

npuGopa (kBT) 35 50 60 71 100
Pa3mep Tpy6bl YKugkoctb 26,35 26,35 29,52 29,52 29,52
(gMM) las 12,7 12,7 215,88 215,88 215,88

*1 Mpu ncnonb3oBaHMM BHYTPEHHUX Npu6opoB TunoB 35, 50 cepuu P, ucnonsbayinte
KOHYCHYIO raiiKy, npunaraemyto K BHyTpeHHeMy npuGopy.

He ncnonb3ynte KOHYCHYI ramMky uM3 KOMMneKTa nNpuHapnexHocTenh K
BHYTpPeHHeMy npubopy. Ecnn oHa ucnonb3yeTcs, MOXeT BO3HUKHYTb yTeuka
rasa unu pgaxe 3KCTpakuus Tpy6bl.
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4. lMpoknagka Tpy6 xnagareHTa

4.1.3. CmewaHHas cuctema (BHyTpeHHue 6noku City Multi n BHyTpeHHue 6noku cepun M, S, P (coeauHeHune c oTBeTBUTENLHOW Kopobkon)) (Fig. 4-6)

4.1.3-1 Mpu ncnonb3oBaHUN OTBETBUTESILHOW KOPOGKU C 1 OTBETBNEHMEM

®

ol

L2

]

d1

cl

® HapyxHblit 6ok

MepBoe coeauHeHne

© BepxHuit BBOA, oTBETBUTENS (CMY)
© OTBeTBUTENbHAs kOPOGKa

® BHyTpeHHuin 6nok City Multi

® BHyTpeHHuI 6riok cepumn M, S, P

I
c2 b2
=
Fig. 4-6 (a)

O6was gnvHa Tpy6onposoaa el+d1+d2+cl1+c2+b1+b2+al+a2+a3+ad4+ab+ab+a7+a8=150m
MakcumansHas anvta Tpybonposoga (L1) el+d2+alunmel +d1+c1+b2=80m

MakcumanbHas fnvHa TpybonpoBoaa Yepes 0TBETBUTENbHYIO KOpobKy (L2) el+dl+cl1+b1+a8=80m

[Honyckaemas [innHa TpyGonpoBosa Mexzy HapyxHblM 6I0KOM 1 OTBETBUTENBHON KOpobKOI el+dl+cl+b1=55m

OnvHa (ogHocTop.)

MakcumanbHas anvHa TpybonpoBoaa oT nepBoro CoeanHeHwst

dl+cl+blumdl+cl+b2=30m

MakcvumanbHasa anumHa pr60npoao,u,a nocre OTBETBUTENBHOM KOPOOKM

a8=25m

O6was anvHa TpybonposBoaa Mexay OTBETBUTENbHON KOPOGKOW 1
BHYTPEHHUMU Briokamm

ad+ab+ab+a7+a8=95m

[Honyckaemas
pasHuua
no BbicoTe
(ogHocTop.)

Bo BHyTpeHHel/HapyxxHom cekuum (H) *1

H = 50 ™M (ecnu HapyHblii BrIOK pacrnonoXeH Bbile BHYTPEHHETO)

H =40 m (ecnu HapyHblin GIOK PacronoXeH HiKe BHYTPEHHErO)

B cekuuun oTBETBUTENbHOI KOPOGKW/BHYTpeHHero Groka (h1)

h1=15m

B kaxpom BHyTpeHHeM Bnoke (h3)

h3=12m

KonuyecTBo nsrnbos Tpybonposoaa

le1+d2 + a1, el +d2 +a2|, |e1 +d2 +a3|, [e1 +d1 +c2|,|e1 +d1 +c1+b2],
le1+d1+c1+b1+a4| el +dl+cl1+bl+a5||el+d1+cl1+bl+ab|,
let+d1+c1+b1+a7| el +dl+c1+bl+agl=15

*1: OtBeTBUTENbBHAs kopobka AorKHa pacnonaraTeCs B Npeaenax ypoBHA Mexay HapyXXHbIM 610KOM 1 BHYTPEHHUMYK Griokamu.
4.1.3-2 MNMpu ncnonb3oBaHUN OTBETBUTESIbHbLIX KOPOGOK C 2 OTBETBNEHUSIMU

L2

b2

b1

® Hapy»Hblii 6riok

MepBoe coeanHeHne

© BepxHuit BBOA, oTBETBUTENSA (CMY)
© OTBeTBUTENbHAs kOpObGKa

® BHyTpeHHuin 6nok City Multi

® BHyTpeHHuI 6rok cepumn M, S, P

- © g
a4 a5 aé a7 a8
, ®
géaaa
Fig. 4-6 (b)
Obwas anvHa Tpy6onposoaa dl+cl+c2+bl+b2+al+a2+a3+a4+ab+ab+a7+a8+ad+al0+al1=150m
MakcumanbsHas anuHa TpyGonposoga (L1) di+c1+a1=80m
MakcumaneHas anvHa Tpy6onpoBoaa Yepes OTBETBUTENbHYHO KOpobky (L2) [ d1 + c2 + b2 + a11 =80 m
[nuHa Tpy6onposoaa Mexay Hapy»KHbIM BriokoM v
ﬂonyf‘v OTBETBUTENbHBIMU KOpOGKaMM dl1+c2+b1+b2=55m

OnvHa (ogHocTop.)

MakcumanbHasa anvHa prﬁonpoao,qa OT NepBOro coegnHeHnsa

c2+b2unmclt+al=30m

MakcumanbHast AnuHa pr60np0B0/:|a nocne oTBETBUTENbHOM K0p06KVI

all1=25m

MakcrmanbHoe paccTosiHie fanbHel OTBETBUTENbHON KOPOOKM OT
Hapy>xHoro 6roka

d1+c2+b2=55m

O6was gnuHa Tpy6onposoda Mexay OTBeTBUTENbHLIMU Kopobkammn
1 BHYTPEHHUMU Briokammn

ad+ab5+a6+a7+a8+a9+al0+al1=95m

[Honyck

H = 50 m (ecnu HapyHbIii GNIOK PacronoXeH BbilLe BHYTPEHHETO)

Bo BHyTpeHHel/HapyxHomn cekuum (H) *1

H = 40 m (ecnun HapyXHbI GIOK pPacnonoXeH Hke BHYTPEHHEero)

pasHuLa no BbicoTe
(ogHocTop.)

B cekuumn oTBETBUTENBHO KOPOGKW/BHYTPEeHHero Gnoka (h1)

h1+h2=15m

B kaxxpgom otBeTBUTENBLHOM Groke (h2)

h2=15m

B kaxgom BHyTpeHHeM 6noke (h3)

h3=12wm

Konunuectso usrnbos Tpy6onposoga

|d1+c1+al],|d1+c1+a2|,|d1+c1+a3|,|d1 +c2+b1+ad|,|d1+c2+bl+ab|,
|d1 +c2 + b1 +ab|,|[d1+c2+b1+a7|, [d1 +c2+b1+a8|, |[d1 +c2+ b2+ a9,
|d1 +c2 + b2 +a10], |d1 +c2 + b2 +a11| =15

*1: OTBeTBUTENbHAs KOopobka JOoIMkHa pacronaraTbCs B Mpeenax ypoBHs Mex/Ay HapyXHbIM GIIOKOM 1 BHYTPEHHUMM Griokamu.
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4. MNpoknagka Tpy6 xnapareHTa

4.1.3-3 Bbi6op pa3mepa Tpy6hI (Fig. 4-7)

Pa3mep TpyObI cuctembl Pa3smep Tpy6bI
® ® HapyHbilit 6rok A
Mepsoe coeanHeHve Tpy6a anst
© BepxHuit BBOg otBeTBUTENS (CMY) Tpy6a ans rasa
© OtseTBUTENbLHAS KOPOBKa Xunakoctv
g SHVTDeHHWZ' SHOK City Ml:\ﬂ“i sp L1S60MumL2520m 29,52 219,05
HyTPeri Briok cepun A, =. [T>60Munnl2>20m 012.7 219,05
B,C,D,E
O6wwas moL- Tpy6a ans
HOCTb BHYTPEHHUX Tpy6a Ans xuakoctu rasa
npnbopos
L1=60mMmummL2=20m™m 29,52
~16,0 kBT 215,88
L1>60mMumm L2>20m 12,7
L1=60mMmmumm L2=20m 29,52
16,1 ~ 29,1 kBT 219,05
L1>60mMunmn L2 >20m 12,7

-
-

: HaubonbLluas annHa Tpy6onposoaa oT HapyHoro 6rioka [0 BHYTPEHHEro
6noka.

L2: Haubonbluas AnuHa rnaBHoro TpyGonpoBoga OT HapyXHoro 6roka Ao oTBeT-

BUTEMNbHOW KOPOOKM.

a,b,c—j
Pasmep Tpy6bl OTBETBUTENLHON KOPOGKM Cepunsi BHYTPEHHUX Howep Momenm Tpy6a Ans Tpy6a ans rasa
OTBeTBUTENbHAS Gnokos xupkoctu
Kopobica ﬁﬁ (1) Paamep 3anopHoro BeHTUNsA Ansi Hapy»Horo 6rnoka 15-50 2635 o127
2 - %@ Ans xuakocT! 29,52 MM City Multi 63140 29,52 215,88
[ns rasa 219,05 mm 200 29,52 219,05
Mopr B 8 1542 26,35 29,52
Mopr C €3 (2) Paamep 3anopHOro BEHTUNSA Ansi OTBETBUTENbHOM KOPOOKU 50 26,35 12,7
Cepusa M nnu cepusi S
Mopt D &3 BIOK Tpy6a Ans xuakocTn 6,35 MM 60 26,35 215,88
Tpy6a ans rasa 29,52 MM 71-80 29,52 215,88
Mopr € -5 E1OK Tpy6a Ans xuakocTn 96,35 MM Cepust P 35, 50 26,35 212,7
I ToyGa ans rasa 29,52 um P 60100 09,52 015,88
BNoK Izzgz 22: :;ZL;KOCTM Zgg: mx CoeauHeHwue ¢ 2 OTBETBNEHNUAMMN CMY-Y62-G-E
Tpyba Ans KNAKOCTH ¢6:35 Vv BepxHuii BBOA C 4 OTBETBNEHUAMU CMY-Y64-G-E
D BJIOK Tpy6a Ans rasa 29,52 Mm BepxHuii BBOA C 8 OTBETBNEHUSIMN CMY-Y68-G-E
BNOK Tpy6a Anst xuakocTi 26,35 MM CoeanHeHMe PasnMyYHOro ANaMeTpa (AONONHUTENBHBIE 3MeMeHTbI)
Tpy6a ans rasa 212,7 Mm
[nameTp noacoeanHEHHbIX
* Tun ¢ 3 oTBETBNEHNAMM: Torbko 6ok (A, [E], HasBaHue Mogenm Tpy6 Hnawvetp A Anametp B
MM MM MM
MAC-A454JP 29,52 » 212,7 29,52 212,7
MAC-A455JP 212,7 > 29,52 12,7 29,52
MAC-A456JP 212,7 > 215,88 12,7 215,88
PAC-493PI 26,35 > 9,52 26,35 29,52
PAC-SG76RJ-E 29,52 > 215,88 29,52 215,88
PAC-SG75RJ-E 215,88 > 219,05 215,88 219,05
CoeaMHeHMe pa3nnyHoro AnaMeTpa (AoNONHUTENbHbIE 3MeMeHTbI Ans NasHHON MoAenm)
[nameTtp noacoeanHEHHbIX BHewHun BHyTpeHHuiA
HaseaHne mogenu Tpy6 Ounametp A [nawvetp B
MM MM MM
PAC-SG78RJB-E 29,52 —» 12,7 29,562 12,7
PAC-SG79RJB-E 212,7 — 29,52 12,7 29,52
PAC-SG80RJB-E 12,7 — 215,88 12,7 215,88
PAC-SG77RJB-E 26,35 > 29,52 26,35 29,52
PAC-SG76RJB-E 29,52 — 215,88 29,52 215,88
PAC-SJ72RJB-E 215,88 — 219,05 215,88 219,05

pr6a (COGHMHEHME) C 2 OTBETBNEHUAMM: JONMONHUTENbHbIE 3NIEMEHTbI
(B COOTBETCTBMM C METOAOM COEANHEHUS, Bbl MOXeETe BhlspaTh

npeanoyYTUTENbHYIO0).
HasBaHve mogenun Mertop coeanHeHust
MSDD-50AR-E ®dnaHey
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®

90°+ 0,5°

® PacTpy6HblIii CTbIK - pasmepbl

MOMEHT 3aTsiKKW raikv pacTpyBHOro cTbika

® (Fig. 4-8)

Fig. 4-8

MepHas Tpy6a O.D.

Pasmepebl pacTpy6a,

(Mm) anametp gA (Mm)

26,35 8,7-9,1

29,52 12,8 -13,2

12,7 16,2 - 16,6

215,88 19,3-19,7

219,05 23,6 -24,0

(Fig. 4-8)
Meptas Tpy6a O.D. [alika pactpy6Horo MomeHT 3aTsikku

(Mm) cTbika O.D. (Mm) (H-m)
26,35 17 14-18
26,35 22 34-42
29,52 22 34 -42
012,7 26 49 - 61
12,7 29 68 - 82
215,88 29 68 - 82
215,88 36 100 - 120
219,05 36 100 - 120

220

® Matpybok
MepHas Tpyba

4.2. CoeguHeHue Tpyb6 (Fig. 4-8)
Ha Fig. 4-1 nokasaH npumep cuctembl Tpy60npoBoaoB.
* TNpumnTe HeobxoauMble Mepbl MO U3ONALMK U NPEAOTBPALLEHNIO KOHAEHCAUWUK, YTODLI
nsbexaTtb NageHns kanens ¢ Tpy6onposoga xnagareHTa (Tpybonposog xuakocTu/rasa).
YcTaHoBUTE JOMNOMHUTENbHYIO W30MALMIO B 3aBUCUMOCTU OT CpeAbl yCTaHOBKU
Tpy6onpoBoaa xnagareHTa, 4Ttobbl n3bexartb KOHAEHCaLUU Ha NOBEPXHOCTU
M30MSALMOHHOrO MaTepuana (TennocTonkoCcTb M3oNsUMOHHOro maTtepuana: 120 °C,
TonwwHa: 15 mm unu Gonee).

* Ecnu tpy6onposop xnagareHTa ucnonb3yeTcs B Mectax, NofBep>KeHHbIX BO3AENCTBUIO
BbICOKOI TeMnepaTypbl 1 BbICOKOW BMaXHOCTW, HanpuMep Ha MaHcapae, MOoXeT
notpeboBaTbCs JONONHUTENbHAS U30NALMS.

YT06bI M30onmpoBaThk TPy6ONpoBOA XMagareHTa, HaHecuTe TEMNOCTONKUIA BCNEHEHHbIV

MOMU3TUNEH MEXAY BHYTPEHHUM NPMBOPOM 1 M3OMSILIMOHHBIM MaTepuariom, a Takke Ha

ceTKy Mexay CrnosiMv M3ONALIMOHHOTO MaTepuana, 3anonH1B BCe MPOMEXYTKU.

(ObpasoBaHve koHAeHcaTa Ha TpybonpoBode MOXeT MPUBECTU K KOHAeHcauuu B

NOMeLLEeHUM NN 0Xoram MNpwu KOHTakTe ¢ TpybonpoBofom).

BHYTpeHHsA YacTb ApeHaxHo Tpy6bl AomkHa ObiTe 06epHYTa B NEHONONUSTUNEHOBbI

n3onupytowmin matepuan (yaeneHoiii Bec 0,03; TonwmHa 9 mm unu Gonee).

HaHecuTe TOHKWMI Croi macna xnagareHTa Ha KOHTakTHYH MOBEPXHOCTb Tpyb u

COeAVHEHUI Nepeq TeM, Kak 3aTsrmeath raiky ¢ pnaHuem. ®
[na 3aTsrvBaHusi TPyOHbIX COEAUHEHWIA UCTMIONb3YITE ABa raevHbIX Kroya.

McnonbayiiTe AETEKTOP YTEUKV UM MbINbHbI pacTBOP Al MPOBEPKM YTEYKM ra3a nocrne

3aBepLUEHNst BCEX COEANHEHWIA.

HaHecuTe MalLMHHOE Macno OXNaxAaeHNs Ha BCIO MOBEPXHOCTbL 06NacTu NpUCoOeanHEHNs

MyTbl. ©

McnonbayiTe raiiku pactpybHoro cTbika Ans cregytoliero pasmepa Tpy6obl. ©

CTOpOHa X1aKOCTU CTopoHa rasa
Cepuisi 6rioka Homep mogenu
Paamep Tpy6el (mm) | Pasmep Tpy6bl (mm)
15-50 26,35 2012,7
City Multi 63 - 140 29,52 215,88
200 29,52 219,05
15-42 26,35 29,52
Cepust M unun 50 26,35 12,7
cepua S 60 26,35 215,88
71-80 29,52 215,88
Cepnst P 35-50 26,35 2012,7
60 - 100 29,52 215,88
HapyxHbiii npubop 29,52 219,05

Mpw n3rnGe Tpy6 GyabTE OCTOPOXKHbI, 4TOGLI HE AOMYCTUTbL UX NONOMKY, PekomeHaytoTcs
papuycbl nsrnda ot 100 mm go 150 mm.

YaocToBepbTECh, HTO TPYObI HE COMpUKacatoTCs ¢ KOMNPECCOPOM. Takoe CONPUKOCHOBEHME
MOXET BbI3blBaTh JIMLLIHWIA LLYM UM BUBpaLmio.

@ CoegunHeHve Tpy6 NPOU3BOANUTLCS, HauMHas OT BHyTPeHHero npubopa.
XoMyTbl Ha MydhTax crefyeT 3aTarvBaThb C MOMOLLBIO KIKOYa C PETYNYPYEMbIM YCUITUEM.
@® YctaHoBUTe TPYBbl ANS XUAKOCTY U NS ra3a U HaHeCUTE TOHKUIA CIOI Macna OXNaxaeHNs
(Ha cooTBeTCTBYlOLLIEE MECTO).
* B cnyyae vcrnonb3oBaHus 06bIYHOMO YNnoTHeHus Tpy6el, obpatutecsk k Tabnuua 3 Ans
cnpaBsku 0 coeauHeHun Tpyb ans xnagareHta R410A.
[na npoBepku paamepoB A MOXHO UCMONb30BaTh LLAGNOH NOArOHKN pa3Mepa.

A MpeaynpexaeHue:
Mpu yctaHoBKe npu6opa HagexHo noAcoeauHUTe TPy6Gbl Nogaun oxnaxaaroLiein
XWUAKOCTYM [0 3anycka komnpeccopa.

MpumeyvaHus:

WHdopmaumio o nogcoeamHeHnn KOMIMINEKTA ONA MOAKNMOYEHUA (PAC-LV11M-J) cm,
B pykoBogcTee no ycraHoBke KOMIMITEKTA ONA NOAKNKOYEHUA.

Tabnuua 3 (Fig. 4-9)

A (Mm)
MepgHas Tpy6a O.D. MHcTpyMeHT pacTpy6Horo MHCTpyMeHT pacTpybHoro
(Mm) cTbika ana R410A cTbika ans R22-R407C
Tun MycThI
26,35 0-0,5 1,0-1,5
29,52 0-0,5 1,0-15
12,7 0-0,5 1,0-15
215,88 0-0,5 1,0-1,5
219,05 0-0,5 1,0-15




4. lNMpoknagka Tpy6 xnagareHTa

@ MepepHsis KpbiLLKa
Tpy6onposoaa

Kpebiwka Tpy6onpoeoaa

© 3anopHbiit kpaH

© OSkcnnyaTtauyoHHast naHenb

® Papuyc usruba: 100-150 Mm

® lepmeTusauys, Takum xe o6pa3om Ans rasoBom
CTOPOHbI
© MokpbiTve TPyGbI
® He vicnionbayiiTe 30ech KIlioy.
MHaye MOXET Npon30iiTU yTeuka xnafareHTa.
@ 3pechb UcnonbayiiTe ABa Kntova.

Fig. 4-11

@ BanopHbilii kpaH <Ans XWUOKOCTU>
3anopHblit kpaH <ans rasa>

© Crblk Ans TexobcnyxuBaHus

© CeKuus OTKPbITUSI/3aKpbITUS

® MecTHas Tpyb6a

Fig. 4-13

4.3. Npoknapgka Tpy6 xnaparexnTa (Fig. 4-10)

CHUMUTE aKcnnyaTauuoHHyto naHenb © (Tpu BWMHTA), a Takke NepeaHIo KpbILWKY

Tpy6onpoBoga @ (aBa BUHTA) v 3aHIOK0 KpbILKY TpyGonposoaa ® (aBa BUHTA).

@ MoacoeauHuTe Tpy6GonpoBoabl XnajareHTa K yCTPpOUCTBY, NpefHasHa4YeHHOMY Ans
YCTQHOBKM BHYTPW/BHE MOMELLEHUS, NPU MOHOCTLIO 3aKPbITOM 3anMopHOM BEHTWIE
YCTPONCTBA NSt YCTAHOBKW BHE MOMELLEHNS.

® TMMpowsBenuTe BakyyMHyl NMPOAYBKY BO3ayxa W3 BHyTpeHHero npubopa u Tpy6
COeAVHEHMS.

Mocne coeauHenus Tpy6 xnagareHTa npoBepbTe CoeANHEHHbIE TPYObl N BHYTPEHHWIA
npubop Ha Hanuuune yTedyek rasa. (Cm. 4.4. “MeTof NpoBepKN repMETUHHOCTU
TpybonpoBoaa xnagareHTa”.)

@ OcBobGoavTe TpyGONPOBOABI XNlaAareHTa oT rasa Yepes Crnye6Hoe 0TBEPCTUE 3anopHbIX
KpaHOB XMAKOCTU 1 ra3a. 3aTem NMonHOCTbI0 OTKPOMTE 3anopHble KpaHbl (U XKUAKOCTY,
v rasa). MNocne atoro TpybonNpoBoAbI XnafareHTa BHYTPEHHEro 1 Hapy>KHoro Nnpubopos
6yAyT NOMHOCTBIO COEANHEHDI.

+ Ecnu octaBuTh 3aKpbITbIMU 3aMopHbIE KpaHbl U BKMKOYUTE NPpUGOP, 3TO NpMBEaET K
MOBPEX/AEHNIO KOMMNPeccopa 1 KpaHa KOHTpons.

« poBepbTe MecTa coeanHeHus Tpy6 HapyxHoro npubopa Ha Hanuuve yTeyek C

MOMOLLbIO IETEKTOPA YTEYKN UMK MblIbHOW BO/bI.

He ncnonbayiite xnagareHT us npubopa Ans yaaneHus Bosayxa u3 Tpy6onposofos

XnapareHTa.

« Mo oKOHYaHWM BCex onepauuin ¢ KpaHamu 3aKpyTUTe Konnayvku KpaHoB [0
cooTBeTcTBytoLero ycunusi: or 20 go 25 H-m (o1 200 go 250 kre-cm).
HenpaBwurnbHas 3aMmeHa 1 3aKkpbIThe KONNa4koB MOTyT NPUBECTU K yTEYKe XNnaaareHTa.
Kpome Toro, He noBpeauTe BHYTPEHHUE AETaNM KOMMa4koB KPaHOB, NMOCKOMbKY OHU
cnyxxat ynnoTHUTEeNsMu, NpeaoTBpaLLaloLLUmMn yTeuKy xnajareHTa.

® [ns npepoTBpalLeHusi NPONUTLIBaHUSA M30NSLMOHHOMO Matepuana Ha Topuax Tpyo
BOJOW Npon3BeanTE YNNOTHEHNE COeAVNHEHWI TPYGONPOBOAOB repMETUKOM.

4.4. MeTtoa npoBepKM repmeTUHHOCTU TpybonpoBoaa
XnapareHTa

(1) MopcoeauHUTe NPOBEPOYHBbIE UHCTPYMEHTBI.
* Y6enuTech B TOM, YTO 3anopHble kpaHbl @ 1 ® 3aKkpbiTbl, U HE OTKPbIBATE UX.
+ [MopaiiTe naBneHne B TpybonpoBoak! xNafareHTa Yepea cnyxebHoe oteepctne ©
3anopHOro kpaHa xuakoct @ 1 3anopHoro kpaHa rasa ®.
(2) He cnepyeT cpasy noaasaTh ykasaHHOE AaBIIeHVe NMOMHOCTbIO; yBENUYMBANTE AaBneHne
nocTeneHHo.
® YBenuuybte aasnenve o 0,5 Mna (5 krc/cm2G), nogoxauTe NATb MUHYT U
YAOCTOBEpLTECH, YTO AABIIEHNE HE CHU3UITOCh.
® YBenuybte pasneHune ao 1,5 MMa (15 krc/cm?G), nogoxanTe NATb MUHYT U
YAOCTOBEpLTECH, YTO AABIIEHNE HE CHU3NIOCH.
® YsenuubTe Aaenexue fo 4,15 MMa (41,5 krc/cM2G) 1 usMepbTe Temnepatypy
OKpy>KaloLLero Bo3ayxa 1 JaBreHve xnajareHTa.
(3) Ecnn ykasaHHoe JaBneHve OepXWTCs B TeYeHWe npubnmautenisHo OAHOro AHSA U He
yMeHbLUIaeTcs1, To TpyObl BblAepKanu UCMbITaHWE U yTeYeK HET.
 [pun nameHeHnn TemnepaTypbl OKpyxatoLLero Bo3ayxa Ha 1°C aaeneHue nameHserca
npubnuantensHo Ha 0,01 Mna (0,1 krc/cm?G). MNponsBeaute HeobxoanMble
NOACTPONKN.
(4) Ecnu Ha atanax (2) unu (3) HabnogaeTcs CHWKeHWe AaBneHusi, MPOUCXOAUT yTedka
rasa. Hangmre NCTOYHUK yTeYKM rasa.

4.5. Cnoco6 OTKPbITUA 3aNOPHOIro KpaHa

(1) CropoHa c rasom (Fig. 4-12)

@ CHuMUTE Konnayok, NOTAHWUTE pyyky Ha cebs u nosepHuTe Ha 1/4 oBopoTta npoTuB
4acoBOW CTPEnKu ANs OTKPbITUS.

® Y6eanTecb B TOM, YTO 3anOPHbIi KpaH MOMHOCTHIO OTKPbIT, HAJaBUTE Ha PYuKy U
NOBEPHUTE KOMNNaYokK B NepBoHaYarnbHoe NonoxeHue.

(2) CtopoHa ¢ xugkocTbto (Fig. 4-13)

@ CHUMUTE KOMMa4yoK ¥ MOBEPHUTE LUTOK 30S10THWMKA NPOTUB YACOBOW CTPENku 40
ynopa, Ucrnonbaysi Ans 3TON Lenu 4 MM LLEeCTUYTONbHbIN raeyHbli kntoy. Mpekpatute
NoBOpaYMBaTh LUTOK B MOMEHT, KOrda TOT AOCTUTHET CTonopa.

(26,35: MNpubnuantensHo 4,5 obopotos) (29,52: MpubnuantensHo 10 o6opoTos)

® Y6eauTecb B TOM, YTO 3aMOPHbI KpaH MOMHOCTbIO OTKPbLIT, HAZaBUTE Ha PYyuKy W

NOBEpHUTE KOMMaYokK B NepBoHaYarbHoe NonoxeHue.

® KpaH ® MMonoxeHwe “OTKPbITO”

Co cropoHb! 6n1oka © CTblk Ans TexoB6CnyxmBaHus
© Pyuka ® OTBepcTHe nog Koy

© Konnayok

. ® HanpaBneHme NOTOKa XnagareHta
® Co CTOPOHbI MeCTHOW TPyObl

Tpy6bl XxnagareHTa UMeIoT 3aLLMTHYI0 U30NSALUI0

* Tpy6bl MOryT 6bITb 06EPHYTHI 3aLUMTHON n3onsuuent o avametpa @90 Ao wnv nocne
COeMHEHVSI. BblpexbTe KyCOoK B MOKPLITUM TPyObl N0 kKaHaBke 1 06epHUTE Tpy6bl.

3a3op Bxoaa Tpy6b!

* VcnonbayiiTe 3ama3ky WM repMeTuK, Y4Tobbl 3arepmMeTusnpoBaTb BXOAHOE OTBEpCTUE
Ans TpyGbl ¥ MTUKBUAMPOBATL BCE LUENW.
(Ecnun umetoTcst He3akpbITble OTBEPCTUS, NPUGOP MOXET M3AaBaTh LUYM, a TakKe B HEro
MOTYT NPOHUKHYTb BOAA W Mblflb, YTO MOXET NPUBECTU K MOMOMKE. )
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*

PucyHOK, pacnonoxeHHsbli cnesa,
npuBeaAEH B Ka4yecTse Npumepa.
dopma 3anopHOro knanaxa, nonoxeHne
CEepBICHOrO MopTa U T.4. MoryT
OTNNYaTLCS B 3aBMCUMOCTU OT MOZENM.
MoBepHWTE TOMbKO cekumio @.
([lononHMTENBHOrO 3aTAMMBaHNS CeKLMiA
® n ® ppyr c gpyrom He TpebyeTtcs.)
© LUnaHr 3anpaBku xnagareHTa

© CepBUCHbIN MopT

Fig. 4-14

Mepb! NPefoOCTOPOXHOCTM MPU UCNONbL3OBaHMM KnanaHa 3anpaBKu xnagareHta
(Fig. 4-14)

He 3atarvBaiite cepBUCHbIV MOPT CAMULIKOM CUIbHO NPU YCTAHOBKE, B NPOTUBHOM Cry4yae
BO3MOXHa AedopMauns cepeyHuka knanaHa u ero ocnabneHue, 4To MOXeT cTaTb
NPUYMHO YTEYKM rasa.

Mocne ycTtaHoBku cekumn ® B Heobxoaymoe MornoxeHue, NoBepHUTe TOMbKO cekumio @
1 3aTsHUTE ee.

[lononHuTenbHoro 3aTsrvBaHuns cekunin ® n ® apyr ¢ Apyrom nocre 3aTaruBaHus CekLmm

®

He TpebyeTcs.

4.6. lononHUTenNbHbIN 3apag xnagareHta
[ononHuTenbHbIN 3apsaa xnagareHTa

B aaBO,ElCKOVI KOMMMEKT NOCTaBKN BHELLHEro npmﬁopa He BXOOUT xXJiagareHT Ans yarMHEeHHOro
Tpy6onposoaa. Mo3ToMy Ha MecTe yCTaHOBKU NOTPebyeTCs 3anpaBuTb Kaxayl cuctemy
pr6onposona XnagareHTa 4ONoNHUTeNbHbIM KONTMYECTBOM XadareHTa. Kpome TOro, ana
BbINOJTHEHUSA TEXHNYECKOro OGCJ'Iy)KVIBaHVIH YKaxunte guameTp u gnuHy Ka)K,ClOVI pr6bl ansa
XXUOKOCTU 1 OONOSNTHUTENbHOE KONMMYeCTBO XfagareHTa B nonax Tabnuykn KonmyecTea
XrnagareHTta Ha BHelWHeM npmﬁope.

Pacuer ﬂOHOnHMTEHbHOﬁ 3anpaBKu XnagareHta

BbluncnnTe [ONOMHUTENBHOE KONMUYECTBO XMafareHTa, UCrnonb3ys AnamMeTp U AnvHY
[OMNOMNHUTENbHBIX TPY6.

Bbluncnute [ononHUTENbHOE KONMUYECTBO XnajareHTta, crefys onucaHHoW cnpasa
npoueaype, 1 4o6aBbTe BbIMMCIIEHHOE KONUYECTBO XNaaareHTa.

[Insi I3AMEPEHHOro KonMyecTBa AOMNONMHUTENBHOTO XNadareHTa, MeHbLuero 0,1 kr,
OKpyrnuTe pe3yrnbTaT B GOsbLUYI0 CTOPOHY.

(Hanpumep, ecnu pe3ynetaT pacyeTa coctaenseT 6,01 kr, okpyrnute ero o 6,1 kr).

5. OpeHaxHble TpyObl

CoeauHeHue ApeHaXHbIX TPYG HapyxHoro npubopa
Mpu HEOBGXOAMMOCTY ipeHaxa UCMomnb3yNTe CIIMBHOE THE3A0 UMK APEHaXKHbI NOAA0H (AOMOMNHUTENBHO).

CnueHoe rHesno PAC-SG61DS-E

[peHaxHbIi NOAA0H PAC-SH97DP-E

6. AnekTpuyeckue paboTbl

6.1. OCTOpPOXHO

@ Cnepyiite npaBunam TexHukn 6e3onacHocTv, oduumanbHo NpeanucaHHbIM Ans

®

(S]

®

paboTbl ¢ 3nekTpoo6GopyaoBaHNEM, ANEKTPONPOBOAKM U TpeGoBaHWSM opraHu3auum
Mo 3neKTPOCHaBKeHUH0.

MpoBoaka Ans ynpaeneHns (HasbiBaeMas Huxke “nnHueit nepefayn”) 4omkHa OTCTOATh
Ha 5 cm unu Gonee OT NPOBOAKMN UCTOYHMKA MUTAHUS C TEM, YTOObI Ha Hee He BIuAn
3MNeKTPUYECKMIA LLIYM OT MPOBOAKY UCTOYHVMKA NUTaHus. (He BCTaBNANTe NUHMIO nepeaaym
1 kabenb UCTOYHUKA NUTaHWS B OAUH W TOT e kabenenposop.)

ObecneysTte NpaBuIbHOE 3a3eMreHne BHellHero npubopa.

MpnMuTE BO BHMMaHUe NpoBoaKy KOPOGKU anekTpoaeTanei BHyTPEHHETO U BHELLIHETO
npuBopoB, MOCKOMNbKY KOPOGKY MHOrAa NPUXOAUTCA CHUMAaTh BO Bpemsi paboT no
TexobCnyXnBaHuio.

Hukoraa He NopacoeavHsINTE CETEBON MCTOMHUK NUTAHWS K KOMOAKE KOHLIEBUKOB NUHUAN
nepeaayn. B npotvBHOM Cryyae NnponsonaeT NoAropaHne anekTPUHECKUX 3r1eMEHTOB.
VcnonbayiiTe 2-1nbHbIN 3KpaHUPOBaHHbBIN kabenb Ans NHUKM nepedayn. Ecnv nuHum
nepeaayun pasnuyHbIX CUCTEM BKMHOHAKOTCS B OAWH U TOT € MHOMOXMIbHbINA Kabernb,
3TO NOBEAET K yXYALUEHNo Npuema 1 nepeaadn u HeycTonunsomn pabore.
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<[ononHutenbHas 3anpaeka>

PacueT konuyecTBa xnagareHTa

*

Pasmep TpyGbl Pasmep Tpy6bl Pa3mvep TpyGbl 06Las mowHocTb | Konmyectso
Tpy6a ans Tpy6a ans Tpy6a ansa NOAKIMIOYEHHBIX BHY- | ANs BHYTPeH-
KNOKoCTU + | *xuakoctn + | *xmnakocTn 4+ | TPeHHux npubopoB | HuXx NpuGOpoB*
26,35 29,52 212,7 —16,0 kBT 2,5 kr
(m) x 19,0 (r/m) (m) x 50,0 (r/m) (m) x 92,0 (r/m) 16,1 — 25,0 kBT 3,0 kr
25,1 kBT — 3,5 kr

Mpwn nopknoyeHUn YeTblpex BHyTpeHHMX npubopos PEFY-P-VMAS3 ucnonbayiite
3,5 Kr He3aBMCUMO OT KONMYECTBa, YkasaHHOro B Tabnuue Bblille, B COOTBETCTBUN
C 06LLEeN MOLLHOCTLIO.

MocTaBnsiemoe ¢ 3aBoAa KONMMYECTBO XJlagareHTa

Mpunaraemoe KonNM4ecTBo

XnagareHta
7,3 kr

<Mpumep>

Mogenb HapyxHoro npubopa P200 A:9127 30m

BHyTpeHHuit npubop 1 P63 (7,1 kBT) a: 2952 15m
2 : P40 (4,5 kBT) b : 26,35 10m \ Mpu ycrnosusix,
3 : P25(2,8 kBT) c : 26,35 10 M /YyKasaHHbIX HMXe:
4 : P20 (2,2 kBT) d: 26,35 30m
5 : P50 (5,6 kBT) e : 2635 10m

O6Lwan AnvHa KaXKaon NUHUW XKUOKOCTY paBHsIeTCs:

212, 7:A=30m™m

29,52:a=15m

2635:b+c+d+e=10+10+30+10=60m

O6LLast MOLHOCTb NOAKMKOYEHHbBIX BHYTPEHHUX NPUGOPOB:
71+45+28+22+56=222

<[Mpumep pacyera>

[ononHnTenHas 3anpaeka xnagareHTa

@

e®

60 x

19,0
1000

50,0
1000

92,0

15 x 7000

+ 30 x

+ 3,0 = 7,7 kr (OKpyrneHHo)

TonbKko cneunansHo 0603HaYEHHaa NUHWS nepefadn MoXeT ObiTb noacoeanHeHa K
6noKy KOHLIEBMKOB AN nepeaayn k BHelHeMy npnubopy.

(NMvHus nepepayun, noacoeanHsiemas K BHyTpeHHeMy npubopy: briok koHuesukos TB3
ana nuHum nepepayn. OctanbHoe: 6rnok koHuesukos TB7 Ans LeHTpanM3oBaHHOMo
ynpasneHus.)

Mpu HenpaBMNbHOM NOACOEANHEHNN cuCTEMaA He paboTaeT.

B cnyyae coeauHeHus ¢ perynaTtopom BbiCLIEro knacca unu ans obecnedyeHus
rpynnoBoi paboTbl pasnnyHbIX CUCTEM XNafareHTa Heobxoamma NUHUS ynpasneHns
NS nepejayn Mexay oTAenNbHbIMU BHELUHUMI Npubopamu.

MoacoeanHnTe 3Ty NUHUIO ynpasrneHus mexay 6nokamu KOHLEBUKOB ANs
LeHTPanu3oBaHHOro ynpaBneHns. (2-xunbHas nuHus 6e3 nonsipHoOCTU.)

Mpu ocyLiecTBneHnn rpynnoBoi paboTbl B pasnuyHbIX CUCTEMax xnagareHta 6e3
NOACOEANHEHHOTO PerynaTopa BbICLLIEro Knacca, 3aMeHWUTe BCTaBKy COeaVHUTens
3akopaudmBaHus ¢ CN41 ogHoro BHeluHero npubopa Ha CN40.

Ipynna yctaHaBn1BaeTCs Npy NOMOLLM JUCTAHLVOHHOTO YNpaBneHuns.

WHdopmaumio o nogcoeanHeHnn KOMIMIEKTA ONA NOAKNKOYEHUA (PAC-LV11M-J)
K BHyTpeHHeMy npubopy cepun M cm. B pykoBoacTBe no yctaHoske KOMMNEKTA ANA
MOOKNMIOYEHUA.



6. dnekTpuyeckue paboTbl

<PUMY-P-YKM>

s[e[e|ele ols E ms g o
1 [2] 3] [N @) il B2 MO M2 5 MO M2 S ®\®
elelelele oQd| @ ele el

@

b TB3 TB7

TB1 TB1
® ©
McTouHNK nuTaHns

WCTOYHUK NUTaHUSA ANst pa3BeTBUTENBHON KOPOGKM
HaBuHTWTe Ha pacnpefenuTenbHylo Kopobky
netanen

Jwhns nepepayn

® Knemma 3azemnenus ans 6noka
koHueBuka (TB3)
HaBuHTUTE Ha pacnpeaenuTenbHyto
KopoGKy AeTtanen

® HaBuHTUTE Ha pacnpeaenuTenbHYo
kopobky Aetanen

® 0006

Fig. 6-1

6.2. Bnok ynpaBrieHusi U NosoxeHue NPOBOAKU

2.
3.

(Fig. 6-1)
CoeavHuTE NMHMIO NEpeaaYn BHYTPEHHEro Nprbopa k kneMmHol konozake nepedaqn (TB3)
Unn coeauHUTE NPoBoAa Mexay HapyXHbiMy npubopamu UMK NPOBOAA LieHTpanbHOM
CUCTEMBI YNpaBneHns K KNeMMHOW KOMoaKe LIeHTpasbHoro ynpasnexus (TB7).
Mpy 1Mcnonb3oBaHWM 3KPaHUMPOBAHHOIO NPOBOAA MOACOEANHUTE 3KPaHUPOBAHHBLI
NPOBOA 3a3EMMEHUs NUHUN Nepeaayn BHyTpeHHero npubopa k BUHTY (® unu ®) n
NoACOEANHUTE 3KPAHUPOBAHHbLIN MPOBOA, 3a3eMIIEHNS NTMHUM MeXAY Hapy>XHbIMU
npnbopamu 1 NHNe NepeaaYy LIEHTParnbHOWM CUCTEMbI YTPaBEHNS K 9KPaHUPOBaHHOM
knemme (S) KnemMMHOI KoNnoakW LeHTpanbHoro ynpaenexus (TB7). Kpome Toro, npu
3ameHe coeauHuTens nutaHus CN41 B HapyxHoM npubope Ha coeanHuTens CN40,
9KpaHVpOBaHHyto knemmy (S) knemmHon konogkv (TB7) LeHTpanbHOro ynpaBneHust
Take creayeT NoAkNoUNTb K BUHTY (® unn ®), ncnonb3ys NpUnoxeHHbI NpoBoz,
3a3emneHus.
Knemmuas konogka (TB1B) npeaHasHaveHa Ans nogayv nuTaHus K OTBETBUTENbHOM
kopobke (220 ~ 240 B nep. Toka, makc. 6 A).
3akpenuTe NPoBoAa NCTOYHMKA MUTAHUS HA KOPOOKE KOHLIEBbIX COEANHEHUI C NMOMOLLbIO
BydepHoI BTYNKM ANs NPOYHOCTW Ha pa3pblB (coeanHuTens PG nnu Tomy nofo6HbIi).

& OCTOpOXHO:

Hukoraa He noakntoyaiiTe NMHUIO Nepeaayn BHyTPEHHEro Nnpu6opa Unm LIeHTpanbHon
cUCTeMbl ynpaBneHuUs K 3Tol knemmHou konopake (TB1B). MoaknioueHue nuHuUin
nepefayyM MoXeT NPUBECTU K NOBPEXAEHUIO KNEeMMHOWN KONOAKN BHYTPEHHEro
npnGopa Unmn KNeMMHOW KONMOAKU LIeHTPanbHON CUCTEMbI yNpaBneHus.

6.3. Mpoknagka kabenen nepegayu

® Tunbl kabenew ynpaBneHus

® Mpumepbl npoBOAKK

HassaHune perynsitopa, ero cMBoM 1 AOMyckaemoe YUCIO perynsTopos

1. MMpoknapka kabenei nepenayn HassaHue CumBon [onyckaemoe 41cno perynstopos
» Tunbl kabenew nepefayn: akpaHMpoBaHHbIv nposog CVVS, CPEVS unm MVVS PerynsiTop BHeLUHero
« [nametp kabens: Cabliwe 1,25 mm? npubopa ocC -
« MakcumanbHas agnvHa npoeoaku: B npegenax 200 m "
PerynaTtop BHyTpeHHMX M-IC 1-12 npubopos Ha 1 OC *1
2. Kabenu gucrtaHumonHoro ynpasnexus M-NET npuGopos A-IC 2 - 8 npuGopos Ha 1 OC *1
Tvin kKabens AMCTaHLMOHHOTO OkpaHupoBaHHbI npoBoa CVVS, CPEVS nnu OTBeTBUTENbHASA
- - 0 - 2 npubopos Ha 1 OC
ynpaBneHus MVVS Kopobka
[nametp kabens 0,5 - 1,25 mm? Makcumym 12 nynstoB
Mpu npeBbILLeHnn 10 M cnonbayiiTe kabenb ¢ TakuMm Cg;;i:zﬂa:"g%ﬂw
3ameyaHus e TEXHUYECKIUMM XapaKTepUCTUKaMU, Kak y MPOBOAKM . MINET RC *2 | KoHTPONNED Brewsriero
AN IMHWKM NepefaYn. AncTaHumoHHeIn 6r1ok RC npubopa (MoakntoyeHne
ynpaeneHus HEBO3MOXHO Mpun
3. Kabenu gucraHumoHHoro ynpasnenust MA MCMOMb30BaHAN
Tun kabens ANCTAHUMOHHOTO | 2-KUNbHbIN Kaberb B 0605104Ke (HEaKpaHUPOBaHHbIIT) OTBETBUTENbHOI KOPOGKA.)
ynpasneHus CwW MA-RC Makcumym 2 Ha rpynny
[unameTtp kabens 0,3 - 1,25 mm? (0,75 - 1,25 mm?)*
MpumeyaHue:

3amevaHus B npegenax 200 m

* [MopKnYeHo C NPOCTbIM YCTPOMCTBOM ANCTAHLIMOHHOIO YrpaBneHus.

*1. KonuuyecTBo nogkmnovaemMbix I1pVI60p0B MOXeT ObITb OorpaHunyeHo BcrieagcTeme

onpeaeneHHbIX YCIOBUW, TaKMX Kak MPOM3BOAUTENBHOCTL BHYTPEeHHero 6rnoka
WU 3KBUBarneHTHoe aHepronoTpebneHue kaxaoro npubopa.

*2. Henb3s ucnonb3oBaTb koHTponnep Lossnay (PZ-61DR-E, PZ-43SMF-E, PZ-

52SF-E, PZ-60DR-E).

Mpumep paboTbl 3a3eMJIEHHON CUCTEMbl C MHOFOYUCNEHHLIMUA BHELWWHUMU Npubopamu (nogcoeguHEHUs u

npoBoda NpuKpensieHbl Kak Heo6XxoanMoO)

<Mpumepbl NpoBoakK kabenen nepegayn>
m Cw. Fig. 6-6 u3 Fig. 6-2.

<TexHomnorusi MoHTaXka 3MeKTPONPOBOAKN U HACTPOWKN afipecoB: 6e3 CUCTeMbl OTBETBUTENBHOM KOPOBKU>

a. Bcerga vcnonbayiiTe akpaHMpoBaHHbIe NPOBOAA NPy NOAKIOYEHUN BHelwHero 6noka (OC) n BHyTpeHHero 6rnoka (M-IC).
b. Vcnonb3yinte cdmaepHyo NpoBoAKy ANs coeauHeHusi koHueBnkoB M1 n M2 n koHueBMKa 3a3emnenusi Ha Bnoke kabensi nepepnaym (TB3) kaxporo BHelwHero npubopa (OC) ¢

KoHuesukamm M1, M2 n S Ha 6noke kabensa nepegayv BHyTpeHHero npubopa (M-IC).

c. Coepunnte koHueswukn 1 (M1) n 2 (M2) Ha 6rioke KoHLEBUKOB kabens nepeaayv BHyTpeHHero npubopa (M-IC), KoTopbiit UMeEeT camblii HeJaBHUI afpec B 3TOW Xe rpynne, K 6rnoky

KOHL|EBMKOB Ha AMCTaHUMoHHOM 6rioke ynpasnenust (M-NET RC).

d. CoeaunHute mexay cobon koHuesukn M1, M2 1 S Ha Bnoke KOHLEBMKOB ANs LeHTpanbHoro perynsitopa (TB7) ans o6oux BHewHnx npnéopos (OC).

e. CoeguHnTenbHas nepemblyka CN41 Ha naHenu ynpaeneHusi He 3aMeHsieTCs.
f

MoacoeanHUTe SKpaHMPOBAHHbIV NPOBOZ 3a3eMIIEHUS MHUM NepeaaYn BHYTPEHHUX MPUBOPOB K knemme (S) knemmHol kornogaku (TB3). Kpome Toro, noacoeauHute knemmy (S) k

BUHTY (® nnu ®), MCnonb3ysi NPUNOXEHHBbI NPOBOA 3a3EMIEHUS.

MoacoeanHUTe 3KpaHMPOBaHHbIN NPOBOZ 3a3eMMEHNS MTMHUN MEXAY Hapy>XHbIMU Npubopamu 1 NHWeR nepefadn LeHTPanbHoM cMCTEMbI YNpaBneHns K 9KpaHNPOBaHHO knemme

(S) knemmHoi konogkw (TB7).
g. YcTaHoBUTE BbIKIIOYATESb aAPECHON HACTPOWKK, Kak MOKa3aHo HUXe.

Mpubop [nanasoH Metop HacTpoku
M-IC (ImaBHblit) 01-50 VcnonbayiiTe cambiii HEAABHWI aapec B OAHOW 1 TOW xe rpynne BHyTpeHHUX npubopos (IC)
M-IC (HoronHuTensHii) 01-50 WcnonbayiTe agpec, nomumo agpeca IC (TmaBHoro) U3 npuGopoB B OAHOM U TOW XKe rpynne BHYTPEeHHUX nNpu6opoB. OH JormkeH
6bITb NocnegoBatenbHbIM ¢ IC (MnaBHoro)
" i n n +
BHewWHMA npuBop 51-100 i/lcnonbsyme camblit HenaBHMV: anpei: 13 BCEX BHYTPEHHWX NPUGOPOB B :om >:<e cucteme xnagarexta + 50
Ecnu apgpec yctaHoeneH kak “01-50”, oH aBTomMaTn4ecku MeHsietcst Ha “100”.
M-NET R/C (maBHblit) 101 - 150 Hactpoiite agpec IC (fnaeHoro) + 100
M-NET R/C (JononHutensHbii) 151 - 200 Hactpoiite agpec IC (MnasHoro) + 150
MAR/C - HeHyxHasi HacTpoika agpeca (Heobxoammas HacTpolika - ycTaHOBKa “rnaBHbIA/MOAYMHEHHbIN”)

h.  Onepauusi rpynnoBo¥i HACTPOVIKM CPEAN HEKOTOPOTO YMCIIa BHYTPEHHUX MPUGOPOB BLINOMHSIETCS AUCTAHLMOHHLIM Briokom ynpaenexus (M-NET RC) nocne BKIIOUYEHVIS SMEKTPONUTaHWSI.
Bonee nogpobHas MHdopMaLms NPUBOAUTCS B PYKOBOACTBE MO YCTAHOBKE AUCTaHLMOHHOIO perynsropa.

<TexHOMNorns MoHTaxka aMeKTPONPOBOAKM U HACTPOWKM aApecoB: BKIOYasi CUCTEMY OTBETBUTENbHON KOpOGKU>

Cm. PykoBoaCTBO N0 yCTaHOBKE OTBETBUTENBHOM KOpOGKM.
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6. dnekTpuyeckue paboTbl

<Mpumep npoBoAKM kKabens nepeaauun: bes ucnonb3oBaHNs OTBETBUTENBHOW KOPOGKN>
B Kontponnep AY “M-NET”

oc
(51)

TB3a, TB7
MIM2S) MIM2S

859 955 |

L2

i [ Bnox
|| nranus

Korrponnep)

- orcremst

S R

® : Tpynna 1 <Jonyckaemasi gnuHa>
: Mpynna 2 * MakcumanbHas AnvHa Yepe3 BHeLHWe NpuGophbi:
© : Mpynna 3 Li+Lo+Latl, v Li+Lo+La+ls u Ly+Ly+Le+L; S 500 m
© : OkpaHupoBaHHbIii (1,25 MM? unu Gonee)
nposog * MakcumanbHas anvHa kabensi nepegaumn: Ly u L+, n
® : [JononHUTenbHbIi La+Ls u Ly+Le nm L; =200 m (1,25 mm? unun 6onee)

[nuHa npoBoaa AUCTAHLMOHHOrO Grnoka ynpasneHus:
24, £ L4253 £,=10 ™ (0,5-1,25 Mm?)

Ecnu anvHa npeBblwaet 10 M, ucnonb3ynte
3KpaHUpOBaHHbIM NpoBog 1,25 mm2 [invHa aToun
cekuum (L) BKMOYaeTcA B pacyeT MakCMManbHOMN
ANWHBI U O6LWEN ANWUHBI.

Fig. 6-2

<Mpumep npoBoaku kabens nepepayn: CoeAnHeHne C OTBETBUTENLHOW KOPOOKOIA>

OMNCTaHLUMOHHbIN
6nok ynpaeneHus

(1 ): Anmpec

o IC '
KopobKka 52 52 o1y 2] lﬂ MA-RC

L3

(01)

L4

®
™

ﬁ B
st st adc [t
Kkopobka s2 52| (06) 5] MA-RC
E B
5 S

< MTaHms

S '
-

Korrponnep

®: OKpaHVpPOBaHHbIN NPOBOA
():  NMpumep agpeca
A-IC: BHyTpeHHuIn 6rniok cepumn M, S, P

<[onyckaemas anvHa>

MakcumanbHas anuHa Yepes BHellHMe npubopsl (ka6enb M-NET):
L1+ L2+ L3+ Ls + Ls S 500 m (1,25 Mmm? unu 6onee)

MakcumanbHasa anuHa kabens nepenayn (kabenb M-NET):

L1+ Lz, L3+ L4, L5 £200 ™ (1,25 Mm2 unu Gonee)

Fig. 6-4
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B Kontponnep Y “MA”

| Li |

o ® ©
M-IC M-IC M-IC
6 m2 . m2
02 oﬂ
Toss ™ © | ©0
— o) TBS  TBIS TBS  TBIS
fH) [ Mmzs MwMz@ M 12 MwMZé 12

|

L2
ms
>
©

ms

| Lo
M-IC

(04)

85 TB1S
M2S

= __m1

MA-RC

<Jonyckaemasi gnuHa>

* MakcumanbHas AnvHa Yyepe3 BHeWHU npubop (kabenb M-NET): Ly+L,+Ls+L, n
Li+LotLetl; = 500 m (1,25 Mm? unu Gonee)

* MakcumanbHas AnvHa kabens nepepauu (ka6enb M-NET): Ly u Ly+Lyan L+Len L; =
200 m (1,25 Mm? unu Gonee)

* [InvHa NpoBOoAa AUCTAHLMOHHOTO 610Ka yNPaBneHUs: My U My+My+M3 U My+My+M3+M,
=200 m (0,3-1,25 mm?)

Fig. 6-3

<Mpumep npoBoAku kabens nepegayu: CmellaHHasi cuctema>
TEaA P
0 st sl Adc
Kkopobka s2 2l (01)
£ 5
: -

Ls

ﬂ%ﬁg

.
8%%3

-
3%
£5
-n

o1 5

st Bl
s 5 | [
st si] adc
s £ 5
87 )
Le 83 === TBIA TBIA TB13]
0 El st AlIC
. = ) Kkopobka Sz 21 (06)
27 £ 53
S 838 [ |
. it st St A
s | S[eee]
£
st st AdlC
& 2
Ci R AN

Korponnep
ems!

Em— L3

~

PN

® :  OKpaHWpOBaHHbIN NpoBOA
():  Mpumep agpeca

A-IC: BHyTpeHHuIn 6riok cepumn M, S, P
M-IC: BHyTpeHHuit 6ok City Multi

<[lonyckaemas anvuHa>
MakcumanbHas AnvHa Yepes BHelHWe Npubopbl:
Li+Lz+Ls+ La+Ls+Le+Ls =500 m (1640 cpyToB)
(1,25 mm? unu Gonee)

MakcumanbHas AnvHa kabens nepepauu:

L1+ L2+ La+ L4, Ls + Le, L7 = 200 m (656 cpyTOB) (1,25 Mmm2 unu Gonee)

Fig. 6-5




6. dnekTpuyeckue pabotbl

<HeKOppeKTHbIE CUCTEMbI>

1. 'pynnosas pa6oTa ¢ ogHoro 6rnoka 2. MpynnoBas paboTta Mexay pasHbl- 3. CoeauHeHve Groka AnCTaHUMOHHOrO ynpasneHus M-NET
[VCTaHLMOHHOTO ynpasrieHnst MV cucTeMaMu xnagareHTa
oc oc oc ocC
BC (TMn ¢ 3 oTBETBNEHMAMM) BC (e oreerenenisin| BC (1 ¢ oreerereis) J Tttt N
A B ¢ A o] |/ 1 1
] |
BC (tTvn ¢ 5 oTBETBNEHMAMM) ' '
A B C D E | |
| |
[ N A |
] |
1 _ |
Aic| | atc] | alc| [aic| [aic| o+ [MNET |
v LRC |}
A
4. TpynnoBas paboTa Mexzay cuctemon ynpaenenus A u cuctemon ynpaenenust M-NET. N O
MA-RC| [MA-RC| |WL-RC| |WL-RC| |[WL-RC

ocC

BC (Tin ¢ 5 OTBETBNEHMAMI)
A B [ D E

1. Heckonbko BHYTpeHHNX BrOKOB He MOryT yNpaBnsaTbCsA ¢ ogHOro bnoka
[AVCTaHLIMOHHOTO yNpaBrieHNs.

2. PasHble cucTeMbl xnagareHTa Henb3s CBs3blBaTb BMECTE.

. Henb3sa nogkntounTb 6nok AnctaHuMoHHoro ynpasnexnns M-NET.

‘ ‘ ‘ ‘ ..l ................ o 4. PasHble Tvnbl cuctem ynpaenexns (A-IC/M-IC) Henb3s coeanHATb BMeCTe.

w

‘ A-IC H A-IC H A-IC H A-IC A-IC ‘ M-IC i
! !

VA ;

!

'
'
1
|

‘WL-RCHWL-RCHWL-RCHWL-RC‘: MA-RC| |
h J

6.4. dnekTponpoBoAKa ANA CETEBOro NUTaHMUA U XapaKTepUCTUKM 060pyaoBaHUsA

Cxema anektponpoBopku (Mpumep): Be3 ncnonb3oBanus oTBeTBUTENBLHON KOPOOKK (Fig. 6-6)

®
® ~/N 220-230-240 B 50 I' ® /
3N~380-400-415B 50 Ny —##{_+—##— / u —#—_} > >
@ i ~/N 220 B 60 I'y
: [e ] [e]
Fig. 6-6 T T T T
Cxema 31MeKTponpoBOAKU: MPU UCNONBb30BaHWM OTBETBUTENbLHON kKopobku (Mpumep) (Fig. 6-7)
<Koraa nuTtaHue nopaeTcsi oT Hapy»Horo npuéopa>
©
® ) ® s1/sz/sat.® B e, ® /®
3N~380-400-415 B —4#4—{ |44 L1/L2L3IN B1/B2 LN @ . /N 220-230-240 B 50 'y —#—{_1
® S1/S2/83 ~/N 220 B 60 'y
i ®
= S1/52/33 ® ®
e le ] [e]
©
© s1/sz/sst.
LN ®
S1/S2/83
* BHyTpenHnit 6nok ynpaenexns M-NET © @ Bblkntouatenb (MpepbiBaHWe Lienu 1 yTeukn Toka)
He MOXEeT nony4yaTtb nuTaHne OT Ha- S$1/S2/S3) .
pyxHoro 6rnoka, Ans Hero Heo6xoaMMo &) HapysHbiid npuéop
OTAeIbHOE aneKkTponuTaHue. P N bbbt ) © OTBeTBUTENbHAA KOpoBka
LN ® i © “A-KoHTpornb” BHyTpeHHero npuéopa (BHyTpeHHuit 6ok mogenu M, S, P)
@ 3 ® bBnok ynpasnenust M-NET ans BHyTpeHHero 6roka (BHyTpeHHuit 6nok City Multi)

e ! ® Kopobka neHanbHoro Tuna

<Korpa nutaHue nopaetcs oTAenbHO>

~/N 220-230-240 B 50 I'y

® ®
3N~380-400-415 B 50 'y, -+ 44— L1L213N ~IN 220 B 60 My 1
e © ©
Iy In

LN

- s1/52/ss 51/52/53
UN ® UN ®

S1/52/S3 S1/52/S3

o ST 5

51/52/83|
3azemneHune =

€]

el

S$1/S2/S3|
€]

Fig. 6-7
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6. dnekTpuyeckue paboTbl

Mnowanb cevyeHUss NpPoBoAa OCHOBHOIO UCTOYHMKA MUTAHUA U 3HAYEHUA BKNIOYEHUA/BbIKIMIOYEHUA
<Korga nutaHue nopgaetcs oTAenbHO>

McTouHUK nuTanus Mui/mansHas nnowane Ceyerna NpoBoaa (wmr) MpepbiBaTens Lenn*1 MpepbiBaTenb NPOTUB yTEYKN TOKA
Mogens MarvcTp. kabenb OtBog 3asemn. pep u pep P Y
BHewHuit npubop 3N~380-400-415B 50 'y 4,0 - 4,0 32A 32 A 30 mA 0,1cek. unm mexee

<Korpga nutaHue noaaeTcsi OT HapyXHoro npu6opa>

VICTOMMMK MUTaHMS MwuH1ManbHas nnowane cedeHns nposoaa (Mm?)
Mogpenk Maructp. kaGens Oteoa 3azemn.
BHeLwuHuWii npubop 3N~380-400-415 B 50 'y 2,5 - 2,5 25A 25 A 30 MA 0,1cek. unum meHee

*1. Wcnonbayite Hennaskuii npeaoxpannTens (NF) nnu eeiknodatens Toka yteuku Ha 3emnio (NV) ¢ paccTosHMeM Mexay KOHTakTamu no kpaviHen mepe 3,0 MM 4N Kaxgoro nontoca.

MpepbiBaTens Lenu*1 MpepbiBaTEnb NPOTUB yTEUKN TOKA

M ) JlokanbHbIN BbIKOYaTENb
N N VIHUMAITEHEs TOMLMHA NPOBOAa (MM’) MpepbiBaTent yTeuku Toka Ha (A) MpepbiBaTens uenn
O6Lwmit pabounin Tok BHyTpeHHero npubopa N
Marvctp. Oteopg 3aszemn semio *1 MowHocTb | MpenoxpaxuTens (NFB)
Kabenb )
FO = 16 A unu meree *2 15 15 15 HyseTBuTeNLHOCTE N0 TOkY 16 16 20
20A*3
FO = 25 A unu meree *2 25 25 25 quCTB”TZ’g’:‘i‘;b rlo Toky 25 25 30
FO = 32 A un meree *2 4,0 4,0 4,0 quCTB”T%b:Ogb o Toxy 32 32 40

MakcrmanbsHo 4onycTMoe conpoTueneHne cuctemsl cM. B IEC61000-3-3.
*1 lMpepbiBaTenb yTeykn Toka Ha 3eMIio AOKEH NOAAEPXKMBaThL Lienb UHBEPTOpPA.
MpepbiBaTenb yTeUKkM TOKa Ha 3eMITI0 JOMKEH NoAAepXM1BaTb COBMECTHO VCMONMb30BaHME C NoKanbHbIM BbIKMoYaTenem unm npepbiBatenem Lenu.
*2 B kavecTBe 3HaveHust FO BbibGepuTe Gonbluee 3HaveHne ns F1 unmn F2.
F1 = O6wmin MmakcManbHbIn pabouunii TOK BHYTPEHHUX Npubopos x 1,2
F2 ={V1 x (konuyectso Tuna 1)/C} + {V1 x (konn4ectso Tuna 2)/C} + {V1 x (konundectso Tnna 3)/C} + --- + {V1 x (konun4ecTtso Tuna 14)/C}

MoacoenuHeHve Kk OTBETBUTENbBHON KOpOGKe

BHyTpeHHUI1 npubop V1 V2
Tun 1 SEZ-KD-VAQ(L), SEZ-M-DA(L), PCA-RP-KAQ, PCA-M-KA, 19.8 TunoBoit rpacuk
SLZ-KF-VA, SLZ-M-FA, PLA-RP-BA, PLA-RP-EA ’
Tun2 | PEAD-RP-JAQ(L), PEAD-M-JA(L) 26,9 0 6000
Tvn 3 MLZ-KA-VA 9,9 ’
Tun 4 MSZ-FH-VE, MSZ-GF-VE, MSZ-SF-VE, MSZ-EF-VE, MSZ-SF-VA 6,8
Tun 5 MFZ-KJ-VE2, MSZ-LN-VG, MSZ-AP-VG, MLZ-KP-VF, MSZ-AP-VF 7,4 600
Tvn 6 OtBeTBUTENBHAs kOpobka 5,1 3,0 = OBPA3EL|
£ 60
MopcoeanHeHne k komnnekTy noakniodeHns (PAC-LV11M) %
[}
BHyTpeHHWin npu6op VA1 V2 § 10 §
Tun 7 MSZ-EF-VE, MSZ-SF-VA, MSZ-SF-VE, MSZ-FH-VE 6,8 ? T
Tun 8 MFZ-KJ-VE2, MSZ-LN-VG, MSZ-AP-VG, MSZ-AP-VF 7,4 2,4 §>_ 1
Tvn 9 Komnnekt nogkniovenns (PAC-LV11M) 3,5 @
0,1
BHyTpeHHuiA npubop V1 V2
PMFY-P-VBM-E, PLFY-P-VBM-E, PEFY-P-VMS1-E, PCFY-P-VKM-E, |
Tun 10 | PKFY-P-VHM-E, PKFY-P-VKM-E, PLFY-P-VEM-E, 19,8 24 0.01 \=\9
PLFY-P-VFM-E, PFFY-VKM-E2, PFFY-VLRMM-E ) 1 2 3 4 6 810 20
Tun 11 | PKFY-P-VBM-E 3,5 4
Tun 12 | PEFY-P-VMA(L)-E, PEFY-P-VMA3-E 38,0 1,6 . N
HomuHanbHbI Tok pacuennexus (x)
Twn 13 | PEFY-P-VMH(S)-E 13,8 4,8
PLFY-P-VLMD-E, PEFY-P-VMR-E-L/R, PEFY-P-VMH-E-F,
Twn 14 | PDFY-P-VM-E, PFFY-P-VLEM-E, GUF--RD(H)4, PEFY-VMH-E, 0,0 0,0
PFFY-VLRM-E

C : HeckomnbKo 3Ha4YeHuIt Toka pacLenneHusi npyu Bpemenn pacuennexns 0,01 ¢
W3 xapakTepu1cTvk pacLenneHmst aBToMaTu4eckoro Bbikmntouarens Boibepute “C”.

<lMpwumep pacyera “F2">
* Yenosue PLFY-P-VBM-E x 4 + PEFY-VMA-E x 1, C = 8 (cm, TvnoBoii rpacvk cnpasa)
F2=19,8 x 4/8 + 38 x 1/8
=14,65
— ABTOMaTW4eckuii Boikntodatens 16 A (Tok pacuennenus = 8 x 16 Anpu 0,01 ¢)
* 3 YyBCTBUTENBHOCTL MO TOKY paccunTbIBAETCS MO crieayoLlei hopmyrne.
G1=V2 x (Konn4yecTBO BHYTPeHHUX npubopos Tuna 1) + V2 x (konMyecTBO BHYTpeHHUX npubopos Tuna 2) +
V2 x (KONMM4YecTBO BHYTpeHHUX npubopos Tuna 3) + -+ + V2 X (KONMMYeCTBO BHYTPEHHUX npubopos Tuna 14) +
V3 x (anvuHa nposoga [km])

G1 YyBCTBUTENBHOCTL MO TOKY
30 nnu meHbLe 30 MA 0,1 ¢ nu meHbLLe
100 unn meHbLLe 100 MA 0,1 ¢ MM MeHbLLE
TonuwmHa nposoaa V3
1,5 Mm? 48
2,5 Mm? 56
4,0 mm? 66

1. Mpwu npoBeAeHUU NPOBOAKUN U ANEKTPOCOEANHEHUI UMENTE B BUAY OKpYKaloLme yCroBus (TemnepaTypy OKpy»atoliero Bo3ayxa, NpsiMble COMHEYHbIE Ny4u, AOXKAEBYHO
BOAY U T. A.).

2. Pa3mep npoBopa siBNAETCA MUHUMaNbHON BENMYUHOM AN 3MEKTPONpPOBOAKMU B MeTannuyeckux Tpy6ax. Pasmep kabens nutaHua pomkeH 6biTb Ha 1 nopsAAok Tonwe

BBUAY NafeHu HanpsikeHUs. Y6eauTechb B TOM, YTO HanpsiXkeHUe B CETU NUTaHUA nagaet He Gonee, YeM Ha 10%.

Heo6xoanmo cneposatk cneunduyeckum TpeboBaHMAM NO NPOBEAEHUIO NEKTPONPOBOAKK, COOTBETCTBYIOWUM HOPMaTUBaM AAaHHOIO PernoHa.

LLIHypbI NMTaHUA YacTel YCTPOMCTB, NpeAHa3HauYeHHbIX ANA HApYXXHON JKCMyaTauun, He AOIMKHbI ObITb nerye, 4em rMGKUN LWHYP C 06OMOYKOW U3 nonuxnoponpeHa

(an3saiin 60245 IEC57). K npumepy, ucnonb3yiite nposoaky tuna YZW.

5. [nuHa yctaHaBnuBaemoro kabens 3asemneHus AoMKHa NpeBbIwaTh ANUHY APYruX KaGenewn.
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6. dnekTpuyeckue pabotbl

N MNpeaynpexaexue:

e 0O6sa3aTenbHO UCNONbL3YWTe ANA COeANHEHUI yKa3aHHble NPOBOAA Tak, YTOObI Ha COeAUHEHNA KOHLIEBMKOB He AelcTBOBarna BHelHAA cuna. HeHapexHble coeanHeHus
MOryT BbI3BaTb Neperpes Umnm noxap.

¢ O6sa3aTenbHO y6eauTechb B TOM, YTo Bbl ucnonb3yeTe COOTBETCTBYIOLWUIA TUN NEpeKioYaTens 3almuTbl OT CBEPXTOKA. 3aMeTbTe, YTO reHepUpyeMbIii CBEPXTOK MOXET
BKNOYATb B ce651 HEKOTOPOE KONMMYeCTBO NOCTOAHHOrO TOKa.

e O6sa3aTenbHO HafleXXHO 3aKpPenuTe KPbILWKK KNeMMHOM KonoAku/naHenb HapyXHoro npu6opa.
HenpaBunbHaa ycTaHOBKa MOXET NPUBECTU K BOZHMKHOBEHMIO NoXapa Uiy nopaxeHuto 3neKTPUYeCKUM TOKOM U3-3a NonaaaHus Nbian, BoAbl U T. 4.

& BHumaHwue:

¢ CneawvTe 3a NPaBUNbHOCTLIO NOACOEAUHEHUSA NPOBOAOB. OCﬂaﬁbIe BUHT KIEMMb.
¢ TnoTHoO 3aTArMBaiiTe BUHTbI KNIEMMHOW KONOAKU ANsi NPefoTBpaLleHus X ocrnabneHus. T

* Tocne 3aTsHKKW BUHTOB Crierka NoTsIHUTE 3a NPOBOAA, YTO6bl y6eAUTLCA B UX HEMOABWXHOCTHU. /

* MNpv HenpaBunbHOM NoAcOeAVHEHUM NPOBOAA COEANHEHMS K KNeMMHOM KONoaKe HopMarnbHasi paboTta npuéopa HeBO3MOXHa. 1
* Ha HekoTopbIX Nnowagkax MoxeT NoTpeGoBaTbCA yCTaHOBKA NpepbiBaTens 3asemneHusi. OTCyTCTBMe NpepbiBaTens B NUHUM  KnemmHas

3a3emIIeHUs1 MOXeT NPUBECTU K INeKTpU4eckomy yaapy. KOMOAKA  ¢ynopeii ooy —
*  WUcnonbayiiTe Tonbko npepbiBaTeny U npeaoXpaHuTenu ¢ NpaBUnNbHON XapakTepucTkon. NpumeHeHne npeaoXpaHUTens UM MegHoro -

NpPoBoAa CO CMULLKOM BbICOKOW XapaKTepPUCTUKOW MOXET BbI3BaTb OTKa3 UM Bo3ropaHue npubopa. no'quGHaﬂ CXema COeANHEHNS

BAXHO
Y6eautech B TOM, YTO UCNONb3yeMblii NpepbiBaTelb YyTEYKU TOKA COBMECTUM C Gornee BbICOKOW rapMOHUKOW.

Bcerga nonb3yiTech NnpepbiBaTeneM YTe4KU TOKa, Tak Kak AaHHbIN Npu6op o6opyaoBaH UHBEPTOPOM.
MNMpepbiBaTenb yTeuku Toka, HECCOBMECTUMbIN C 6Gornee BbICOKOW FApMOHUKOW, MOXET CTaTb MPUYMHOM HENpaBuIibHOW PaboTbl MHBepTOpa.

Hukorga He cpalwmBaiite kabenb NMTaHUS UMK COEAMHUTENbHBIN Kabernb BHYTPEHHEN UMM HapY>KHOW OTBETBUTENbLHOM KOPOGKW, B MPOTUBHOM Cryvae 3TO MOXET Mnpu-
BECTU K 06pa3oBaHuIo AblMa, NoXapy Ui oTkasy CBS3N.

VAN MpepynpexaeHune:

* Mpwu BbINONHEHUN TEXHUYECKOTO 0GCNYXUBaHUA BbIKNIOYMTE OCHOBHON UCTOYHUK NUTaHMUA. A Takke He NpuKkacanTecb k knemmam B1, B2, koraa nogaetcs
HanpsixeHue. Ecnu nsonsitrop Heo6xoaumo 6yaeT Ucnonb3oBaTh MeXAY HapyXXHbIM NPUGOPOM U OTBETBUTENILHOW KOPOGKOW/BHYTPEHHUM NPMGOPOM U
OTBETBUTESIbHON KOPOGKON, MCMONb3yhTe 2-NMOMKOCHLINA TUM.

(CM. puc. Huxe.)
2-NOMNOCHbIN U30NATOp (NepeknioyaTens)

OTBeTBUTENBHAS
Kopobka

B1 — L >
HapyxHbin gy :
npuéop

/ A

VAN OCTOpPOXHO:

Mocne ucnonb3oBaHUs 3onsaTopa He 3a6yAbTe BbIKMIOYATL U BKIMIOYUTH OCHOBHON UCTOYHUK NUTAHMA AN nepe3arpy3ku cuctembl. B npoTuBHoM cnyyae
HapYXHbI NPUGOP He CMOXeT OGHaPYXUTb OTBETBUTENbHYI0 KOPOGKY (KOPOGKM) MNM BHYTPEHHME NPUGOopbI.

0O6s13aTENbHO NOAKNIOYUTE COEANHUTENBHBbIE Kabenn Hapy>XHOW OTBETBUTENbHOW KOPOBKU/BHYTPEHHENR OTBETBUTENBHOW KOPOGKM HENOCPEACTBEHHO K ycTpoiicTBam (6e3
NPOMEXYTOUHbIX COEAUHEHNI).

Wcnonb3oBaHue NpOMEXyTOUHbIX COEAVHEHUI MOXET NMPUBECTM K OLIMGKam CBSI3W, ecnv Boda MPOHUKHET B kabenu v NpuBedeT K HeoCTaTOMHON U30MALUMU Ha 3eMITI0 U CTaHeT
MPUYMHON NNOXOro 3NEKTPUYECKOTO KOHTaKTa B MPOMEXYTOHHOW TOUKE NMOAKMIOYEHMS.

(Ecnu npomMexyTouHoe coenHeHne Heobxoanmo, 06si3aTenbHO NpUMUTE Mepbl AN NPeAoTBPaLLEeHUs nonagaHnsa Boabl B kabenu.)

6.5. YcTaHoBKa agpeca
YcraHoBka agpeca nepekntoyarenen

OTBeTBUTENbLHAs kKOpobka Cepus M, S,
HapyxHbIv P, BHyTpeH- | Cepus CITY MULTI
Appec YcTaHoBKa coeuHEHNs He
A B C D E - ON (BKI1.): %
Mepe- 5 [MoakntoyeHne BHYTPeH-
kiova- |05 g Ny [esd 1123456 Hero npmﬁopa. Het paspan  paspsn
pa3psag paspsag paspaa paspsa OFF (Bb|Kﬂ.). [ecsATKoB eAnHNL
Tenb [ECSATKOB  eAnHnL, NECATKOB  €AuHUL Her NOAKIOYEHMS!
SWU2 Swu1 SW12 SW11 SW1 (SW1-6 He ucrionbayercs) SwW12  SW11
[lnanasoH 51-100 1-50 - - 1-50
* B coOTBETCTBMM C YCTAHOBMNEHHBIM aapecom (Hanpu- e YkaxuTe, NOAKMOYEHbI NN BHYTPEHHNE Brnoku k
mep, 01) agpeca NoAKMIOYEHHbIX BHYTPEHHUX GrOKOB kaxxgomy nopty (A, B, C, D n E).
ycTaHaBnvBaloTCs nocnegosaTensHo (Hanpumep, 02,
BHyTpeHHee 03, 04 1 05). [Ons BHy-
ynpaeneHue TT213142715 TPEHHNX
~ [ Dt o R B SwWi1 1 2 31415 (6)
':Ta onka g{ll'::TMB:fepﬂe:— Swi ON | ON f O | ON | ON :Z'l: 625;)? B
p . (8K | Bkm) | ekn) | (ekn) | Bk Mopt A|lB|C]|D E | Hevcnons3yerca y
HoWi kKOpO6KK HOBMEHHbIX
+50 Moptr [ Al B|C|[D|E anpecos
Anpec | 01 (SWAT, 12) BHyTpeHHune npnbopsl noakntodeHsl (ON) )
ikt etk Aainiel Suiainkt Aelniul fisiiptulviuiiuiniviniiy iy BHyTpeHHue npnbopsbl He nogkntodeHsbl (OFF)
02| 03l o405 (nocnepoBaTtenbHble
Homepa)

Mpumeyanue 1. Appec oTBETBUTENbLHOM KOPOGKU
Mpu ycTaHoBKe agpeca ucnonb3yinTe Homepa B AnanasoHe 1-50.
Mpumep. YcTaHoBREHHbIN aapec — (47), a Bcero 5 BHyTpeHHUX npu6opos (A, B, C, D u E).
Ecnu A: (47), B: (48), C: (49), D: (50), a E: (51), To ycTaHOBKa E HeBepHa, NnoTOMy 4TO NpeBbIlWeH Anana3oH 50.
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6. dnekTpuyeckue paboTbl

Mpumep 1. HapyxHble + otBeTB.KOpobKka <1> (Cepusi M, S, P, BHyTpeHHUe A, B, C, D, E) + oTBeTB.kOpoGKa <2> (Cepus M, S, P, BHyTpeHHue A, B, C)

OrtBeTBUTENLHAS KOPObKa <2>

*1 Apgpec HapyHoro npubopa
OTBETBMBe:bTZH opobica <1> OTBeTBUTENBHAS KOpOOKa <1> HauyanbHbIV agpec + 50 = 01 + 50 = 51
ge\il)ﬁ (2 :)3 4 50N (BKT *2 OtBeTBUTENbHAs Kopobka <1>
T (BKTL) Apnpec nopta A = Ha4anbHbIn agpec = 01
Anpec HapyxHo- _ Agnpec nopta B = HayanbHbI agpec + 1 = 02
ro npubopa (01) = nopr A Cepis M, S, P, sryrperiie Anpec nopTa C = HauarnbHbIi agpec + 2 = 03
(51)*1 (02) = nopt B Cepu M, S, P, BHyTpertine Agpec nopta D = HauanbHbIi agpec + 3 = 04
(03) = nopt C Cepitsi M, S, P, BHyTpeHHie Anpec nopta E = HauanbHbli agpec + 4 = 05
(04) = nopt D Cepwsi M, S, P, BHyTpexHue
(05) = nopt E Cepws M, S, P, BHyTpeHHute
*3 OrtseTBUTENbLHANA KOPOOKa <2>

OTBeTBUTENbHAsA KOpobKa <2> HavasbHbIN agpec
= OTBeTBUTENbHAS KOpobKa <1> camblil CTapbIii HAYanbHbI agpec + 1

agpec (06) *3 =05+1=06
SW11,2,3  ON(BKI) ec nopTa A = Hava, n agpec = 06
SW14,5  OFF (@bKn) Aapec nopra A = HavarkHot anp

(06) = nopt A Cepua M, S, P, BHyTpeHHue
(07) = nopt B Cepua M, S, P, BHyTpeHHue
(08) = nopt C Cepua M, S, P, HyTpertie

Appec nopta B = HavanbHbIn agpec + 1 = 07
Agpec nopta C = Ha4yanbHbI agpec + 2 = 08

Mpumep 2. HapyxHble + oTBeTB.KOpobKa <1> (Cepusi M, S, P, BHyTpeHHue A, C, E) + oTBeTB.kOpobka <2> (Cepusa M, S, P, BHyTpeHHue A, C, E)

OtBeTBUTENbHAS KOPObKa <2>

*1 Agpec HapyxHoro npubopa
OrsereuTerbHes kopobka <1> OTBeTBUTENbHAs KOPoBka <1> HauanbHbIi agpec + 50 = 01 + 50 = 51
appec (01) *2 *2 OTBeTBUTEmNbHAs kopobka <1>
SW11,3,5  ON (BKI.) Apnpec nopta A = HayanbHbIN agpec = 01
Apnpec HapyxXHo- SW12,4 OFF (BbIKI.) Agpec nopta B HeT nogkntoyeHns
ro npubopa Appec nopta C = HavanbHbI agpec + 1 = 02
* — Appec nopta D HeT noaknoyeHns
5™ (01) = nopr A A;lgec nogTa E = HavanbHbI agpec + 2 = 03
HeT nopT B
(02) = nopr C
HeT nopt D *3 OtBeTBUTENbHAsH kopobka <2>
(03) = nopt E OTBeTBUTeNbHas Kopobka <2> HadanbHbIi agpec

= OTBeTBUTENbHAsA kopobka <1> camblii CTapbIi HaYanbHbI aapec + 1
=03+1=04

Apnpec nopta A = Ha4anbHbI agpec = 04

Agpec nopta B HeT noakntoyeHus

agpec (04) *3 M
SW11,3,5  ON (BKI.) Anpec nopta C = Ha4anbHbI agpec + 1 = 05
SW12,4 OFF (BblKT) Anpec nopta D HeT nopkmtoueHms
’ ' Agapec nopta E = HayanbHbIn agpec + 2 = 06
(04)= nopr A
HeT nopT B

(05) = nopt C Cepws M, S, P, BHyTpeHHute

HeT nopt D

(06) = nopT E Cepus M, S, P, BHyTpenhve

Mpumep 3. HapyxHbin + oTBeTBUTENBHAA kopobka <1> (cepus M, S, P, BHyTpeHHue A, B, C, D, E) + otBeTBMTENBLHAs KOpobka <2> (cepus M, S, P, BHyTpeHHue A, B, C) +
cepusi CITY MULTI, BHyTpeHHsist <1> + cepusi CITY MULTI, BHyTpeHHsIs <2>

RU

Cepus CITY MULTI, BHY-
TpeHHss <1> agpec (06)

OtBetauTenbHas Kopobka <2>

OrBeTBUTENbHAS KOpobka <1> "1 Anpec HapyxHoro npuGopa .
anpec (01) *2 OtseTBuTenbHas kopobka <1> HavanbHbI agpec + 50 = 01 + 50 = 51
SW11,2,3,4,50N (BKN) *2 OrteeTBUTENbHAsA KOpobKa <1>
Anpec HapyxHo- (01) = nopT A Cepu M, S, P, BHyTpentue AApec nopra A = HauarieHeiii appec = 01
ro npu6opa (02) = nopt B Cepust M, S, P, BHyTpeHHve Agpec noprta B = HaqaanuT agpec + 1 =02
(51)*1 (03) = nopt C Cepusi M, S, P, BHyTpeHHve Anpec nopta C = HaHaJ‘Ibellil agpec +2 =03
(04) = nopt D Cepsi M, S, P, BHyTperHmte Agpec nopta D = HaHaJ‘Ibelljl appec + 3 =04
(05) = nopt E Cepwst M, S, P, BHyTpeHHie Agnpec nopta E = HayanbHbIn agpec + 4 = 05
*3 OtBeTBUTENbLHAsH kopobka <2>

OTBeTBUTENBHAS KOPOOKa <2> HayarbHbI agpec
= BHyTpeHHu M <1> agpec + 1
=06 +1=07

Apnpec nopta A = HavanbHbI agpec = 07

anpec (07) "3 Anpec nopta B = HauyanbHbIii agpec + 1 = 08
SW11,2,3 ON (BK.) Appec nopta C = HavanbHbI agpec + 2 = 09
SW14,5 OFF (BbIKT.)

(07) = nopt A Cepusi M, S, P, BHyTpeHHIe

(08) = nopt B Cepusi M, S, P, BHyTpeHHe

(09) = nopt C Cepusi M, S, P, BHyTpeHHe

Cepusi CITY MULTI, BHy-
TpeHHss <2> aapec (10)
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EC DECLARATION OF CONFORMITY DECLARACION DE CONFORMIDAD CE EU-OVERENSSTEMMELSESERKLARING OEKNAPALINA COOTBETCTBMA HOPMAM EC

EG-KONFORMITATSERKLARUN(} DICHIARAZIONE DI CONFORMITA CE EG-DEKLARATION OM OVERENSSTAMMELSE CE-ERKLARING OM SAMSVAR
DECLARATION DE CONFORMITE CE AHAQZH MIZTOTHTAZ EK EC UYGUNLUK BEYANI DEKLARACJA ZGODNOSCI WE
EG-CONFORMITEITSVERKLARING DECLARAGAO DE CONFORMIDADE CE

MITSUBISHI ELECTRIC CORPORATION
TOKYO BUILDING, 2-7-3, MARUNOUCHI, CHIYODA-KU, TOKYO 100-8310, JAPAN

hereby declares under its sole responsibility that the air conditioners and heat pumps described below for use in residential, commercial and light-industrial environments:

erklart hiermit auf seine alleinige Verantwortung, dass die Klimaanlagen und Warmepumpen fiir das hausliche, kommerzielle und leicht-industrielle Umfeld wie unten beschrieben:
déclare par la présente et sous sa propre responsabilité que les climatiseurs et les pompes a chaleur décrits ci-dessous, destinés a un usage dans des environnements résidentiels,
commerciaux et d’'industrie légere :

verklaart hierbij onder eigen verantwoordelijkheid dat de voor residentiéle, commerciéle en licht-industriéle omgevingen bestemde airconditioners en warmtepompen zoals onderstaand
beschreven:

por la presente declara bajo su Unica responsabilidad que los acondicionadores de aire y bombas de calor descritas a continuacién para su uso en entornos residenciales, comerciales
y de industria ligera:

conferma con la presente, sotto la sua esclusiva responsabilita, che i condizionatori d’aria e le pompe di calore descritti di seguito e destinati all'utilizzo in ambienti residenziali, com-
merciali e semi-industriali:

HE TO TTAPAV TTIOTOTIOIEI PE OTTOKAEIOTIKF) TNG €UBUVN OTI OI Tat KANIMATIOTIKA Kal Ol avTAieg BEpUavong TTou TTEPIYPAPOVTAl TTAPAKATW YIa XPron O€ OIKIaKS, ETTAYYEAUATIKO Kal EAAPPIGG
Biounxaviag epiBdAAovTa:

através da presente declara sob sua unica responsabilidade que os aparelhos de ar condicionado e bombas de calor abaixo descritos para uso residencial, comercial e de industria ligeira:
erkleerer hermed under eneansvar, at de herunder beskrevne airconditionanlaeg og varmepumper til brug i privat boligbyggeri, erhvervsomrader og inden for let industri:

intygar harmed att luftkonditioneringarna och varmepumparna som beskrivs nedan fér anvandning i bostader, kommersiella miljder och latta industriella miljéer:

ev, ticaret ve hafif sanayi ortamlarinda kullanim amagli Uretilen ve asagida agiklanan klima ve isitma pompalariyla ilgili asagidaki hususlar yalnizca kendi sorumlulugunda beyan eder:
HaCTOSILLMM 3asiBrsieT 1 GepeT Ha cebsl UCKIIoUNTENbHYI0 OTBETCTBEHHOCTb 3@ TO, YTO KOHAMLIMOHEPDI U TEMMOBbIE HACOCHI, OMMCAHHBIE HIKE W NPeAHa3HavYeHHble Anst akChnyaTauum
B XKWITbIX MOMELLEHVSIX, TOProBbIX 3anax U Ha NPeAnpUSTUSIX JIETKOW NPOMBbILLEHHOCTM:

erklzerer et fullstendig ansvar for undernevnte klimaanlegg og varmepumper ved bruk i boliger, samt kommersielle og lettindustrielle miljger:

niniejszym o$wiadcza na swojg wytaczng odpowiedzialnos¢, ze klimatyzatory i pompy ciepta opisane ponizej, sg przeznaczone do zastosowan w $rodowisku mieszkalnym, handlowym
i lekko uprzemystowionym:

MITSUBISHI ELECTRIC, PUMY-P200YKM2

Note: Its serial number is on the nameplate of the product. Nota: o nimero de série encontra-se na placa que contém o nome do produto.
Hinweis: Die Seriennummer befindet sich auf dem Kennschild des Produkts. Bemaerk: Serienummeret star pa produktets fabriksskilt.

Remarque : Le numéro de série de I'appareil se trouve sur la plaque du produit. Obs: Serienumret finns pa produktens namnplat.

Opmerking: het serienummer staat op het naamplaatje van het product. Not: Seri numarasi Grliniin isim plakasinda yer alir.

Nota: El nimero de serie se encuentra en la placa que contiene el nombre del producto. MpumMeyaHne: cepuitHbIi HOMEp ykasaH Ha nacrnopTHoe Tabnuuke uUsgenws.
Nota: il numero di serie si trova sulla targhetta del prodotto. Merk: Serienummeret befinner seg pa navneplaten til produktet.

Znueiwaon: O oeIplakdg Tou apiBpdg BpioKeTal ATV TTIVAKISA OVOPATOG TOU TTPOIGVTOG. Uwaga: Numer seryjny znajduje sie na tabliczce znamionowej produktu.
Directives Directivas

Richtlinien Direktiver

Directives Direktiv

Richtlijnen Direktifler

Directivas [vpekTnBbl

Direttive Direktiver

Odnyieg Dyrektywy

2014/35/EU: Low Voltage

2006/42/EC: Machinery

2014/30/EU: Electromagnetic Compatibility
2011/65/EU: RoHS Directive

Issued: 1 Oct. 2017 Katsuo Yabuta

JAPAN: Senior Manager, Quality Assurance Department



<ENGLISH>
English is original. The other languages versions are translation of the original.

A CAUTION

Refrigerant leakage may cause suffocation. Provide ventilation in accordance with EN378-1.
Be sure to wrap insulation around the piping. Direct contact with the bare piping may result
in burns or frostbite.

Never put batteries in your mouth for any reason to avoid accidental ingestion.

Battery ingestion may cause choking and/or poisoning.

Install the unit on a rigid structure to prevent excessive operation sound or vibration.

The A-weighted sound pressure level is below 70dB.

This appliance is intended to be used by expert or trained users in shops, in light industry
and on farms, or for commercial use by lay persons.

<PORTUGUES>

O idioma original é o inglés. As versdes em outros idiomas sao traducdes do idioma
original.

A CUIDADO

A fuga de refrigerante pode causar asfixia. Garanta a ventilagdo em conformidade com a norma EN378-1.
Certifique-se de que envolve as tubagens com material de isolamento. O contacto directo com
tubagens nao isoladas pode resultar em queimaduras ou ulceragdes provocadas pelo frio.
Nunca coloque pilhas na boca, por nenhum motivo, para evitar a ingestdo acidental.

A ingestdo de uma pilha pode causar obstrugéo das vias respiratérias e/ou envenenamento.
Instale a unidade numa estrutura robusta, de forma a evitar ruidos ou vibragdes excessivos
durante o funcionamento.

O nivel de press&o sonora ponderado A é inferior a 70 dB.

Este equipamento destina-se a ser utilizado por especialistas ou utilizadores com formagao
em lojas, na industria ligeira e em quintas, ou para utilizagdo comercial por leigos.

<DEUTSCH>
Das Original ist in Englisch. Die anderen Sprachversionen sind vom Original Ubersetzt.

A VORSICHT

Wenn Kéltemittel austritt, kann dies zu Ersticken fiihren. Sorgen Sie in Ubereinstimmung mit EN378-1 fiir Durchliiftung.
Die Leitungen miissen isoliert werden. Direkter Kontakt mit nicht isolierten Leitungen kann
zu Verbrennungen oder Erfrierungen fiihren.

Nehmen Sie niemals Batterien in den Mund, um ein versehentliches Verschlucken zu vermeiden.
Durch das Verschlucken von Batterien kann es zu Erstickungen und/oder Vergiftungen kommen.
Installieren Sie das Gerat auf einem stabilen Untergrund, um UberméaRige Betriebsgerausche
oder -schwingungen zu vermeiden.

Der A-gewichtete Schalldruckpegel ist niedriger als 70dB.

Dieses Gerét ist vorgesehen fiir die Nutzung durch Fachleute oder geschultes Personal in Werkstatten, in
der Leichtindustrie und in landwirtschaftlichen Betrieben oder fiir die kommerzielle Nutzung durch Laien.

<DANSK>
Engelsk er originalen. De andre sprogversioner er oversaettelser af originalen.

A FORSIGTIG

Leekage af kelemiddel kan forarsage kvaelning. Serg for udluftning i overensstemmelse med EN378-1.
Serg for at pakke rerene ind i isolering. Direkte kontakt med ubeklzedte rgr kan forarsage
forbraendinger eller forfrysninger.

Batterier ma under ingen omsteendigheder tages i munden for at forhindre utilsigtet indtagelse.
Indtagelse af batterier kan forarsage kvaelning og/eller forgiftning.

Installér enheden pa en fast struktur for at forhindre for hgje driftslyde eller vibrationer.

Det A-veegtede lydtrykniveau er under 70dB.

Dette apparat er beregnet til at blive brugt af eksperter eller udleerte brugere i butikker,
inden for let industri og pa garde eller til kommerciel anvendelse af lsegmaend.

<FRANGCAIS>
L’anglais est l'original. Les versions fournies dans d’autres langues sont des traductions
de l'original.

A PRECAUTION

Une fuite de réfrigérant peut entrainer une asphyxie. Fournissez une ventilation adéquate
en accord avec la norme EN378-1.

Assurez-vous que la tuyauterie est enveloppée d'isolant. Un contact direct avec la tuyauterie
nue peut entrainer des brilures ou des engelures.

Ne mettez jamais des piles dans la bouche pour quelque raison que ce soit pour éviter de les avaler par accident.
Le fait d’ingérer des piles peut entrainer un étouffement et/ou un empoisonnement.

Installez I'appareil sur une structure rigide pour prévenir un bruit de fonctionnement et une vibration excessifs.
Le niveau de pression acoustique pondéré est en dessous de 70 dB.

Cet appareil est congu pour un utilisateur expert ou les utilisateurs formés en magasin, dans l'industrie
légere et dans I'agriculture ou dans le commerce par le profane.

<SVENSKA>
Engelska ar originalspraket. De évriga sprakversionerna ar 6versattningar av originalet.

A FORSIKTIGHET

Kéldmedelslackage kan leda till kvavning. Tillhandahall ventilation i enlighet med EN378-1.
Kom ihag att linda isolering runt réren. Direktkontakt med bara ror kan leda till brannskador
eller koldskador.

Stoppa aldrig batterier i munnen, de kan svéljas av misstag.

Om ett batteri svaljs kan det leda till kvavning och/eller forgiftning.

Montera enheten pa ett stadigt underlag for att férhindra hoga driftljud och vibrationer.

Den A-vagda ljudtrycksnivan ar under 70dB.

Denna apparat ar amnad fér anvandning av experter eller utbildade anvandare i affarer,
inom latt industri och pa lantbruk, eller for kommersiell anvéndning av lekman.

<NEDERLANDS>
Het Engels is het origineel. De andere taalversies zijn vertalingen van het origineel.

A VOORZICHTIG

Het lekken van koelvloeistof kan verstikking veroorzaken. Zorg voor ventilatie in overeenstemming
met EN378-1.

Isoleer de leidingen met isolatiemateriaal. Direct contact met de onbedekte leidingen kan
leiden tot brandwonden of bevriezing.

Stop nooit batterijen in uw mond om inslikking te voorkomen.

Het inslikken van batterijen kan verstikking of vergiftiging veroorzaken.

Installeer het apparaat op een stabiele structuur om overmatig lawaai of trillingen te voorkomen.
Het niveau van de geluidsdruk ligt onder 70 dB(A).

Dit apparaat is bedoeld voor gebruik door ervaren of opgeleide gebruikers in werkplaatsen,
in de lichte industrie en op boerderijen, of voor commercieel gebruik door leken.

<TURKCE>
Asli ingilizce'dir. Diger dillerdeki stiriimler aslinin gevirisidir.

A DIKKAT

Sogutucu kacagr bogulmaya neden olabilir. EN378-1 uyarinca uygun havalandirma saglayin.
Borular etrafina yalitim yapildigindan emin olun. Borulara dogrudan ¢iplak elle dokunulmasi
yaniklara veya soguk isiriklarina neden olabilir.

Kazara yutmamak igin, pilleri kesinlikle higbir amagla agzinizda tutmayin.

Pillerin yutulmasi bogulmaya ve/veya zehirlenmeye yol acabilir.

Asiri galisma seslerini veya titresimi dnlemek igin, Uniteyi saglam bir yapi lizerine monte edin.
A agirlikli ses glicli seviyesi 70dB’nin altindadir.

Bu cihaz atdlyelerde, hafif endustriyel tesislerde ve giftliklerde uzman veya egitimli
kullanicilar tarafindan kullaniimak iizere veya normal kullanicilar tarafindan ticari kullanim
icin tasarlanmistir.

<ESPANOL>
El idioma original del documento es el inglés. Las versiones en los demas idiomas
son traducciones del original.

A CUIDADO

Las pérdidas de refrigerante pueden causar asfixia. Se debe proporcionar la ventilacion determinada en EN378-1.
Asegurese de colocar el aislante alrededor de las tuberias. El contacto directo con la
tuberia puede ocasionar quemaduras o congelacion.

Para evitar una ingestién accidental, no coloque las pilas en su boca bajo ningin concepto.
La ingestién de las pilas puede causar asfixia y/o envenenamiento.

Coloque la unidad en una estructura rigida para evitar que se produzcan sonidos o vibraciones
excesivos debidos a su funcionamiento.

El nivel de presion acustica ponderado A es inferior a 70 dB.

Este aparato esta destinado a su uso por parte de usuarios expertos o capacitados en talleres,
industrias ligeras y granjas, o a su uso comercial por parte de personas no expertas.

<PYCCKUIN>
S13bIKOM OpUrMHana sIBNSeTCs aHrUNCKUI. Bepcun Ha apyrvx sidblkax sBAsOTCS
nepeBofoM opuriHana.

A OCTOPOXHO

YTeuka xnagareHTa MOXET cTaTb NpuUinHON yayLwbs. ObecnedybTe BEHTUNALMIO B coOTBETCTBIM ¢ EN378-1.
0O6sa3aTensHO 06epHUTe TPYObl U30NALMOHHOM 06MOTKON. HenocpedCTBEHHbI KOHTaKT C He-
M30MM1POBaHHbLIM TPYBONPOBOAOM MOXET MPUBECTM K OXOram Ui 06MOPOXEHMIo.
BanpellaeTcs KNacTb ANEMEHTbI MMTaHWS B POT NO KakuM 6bl TO HW BbINO NpUYMHaM BO M3-
BexaHune cnyyaiHoro npornaTbiBaHus.
lMonagaHme snemenTa NUTaHNA B NULLEBAPUTENBHYHO CUCTEMY MOXET CTaTb NPUYMHON YAYLWILA WU OTPaBNEHNs.
YcTaHaBnuBaiTe yCTPOWCTBO Ha KECTKYH CTPYKTYPY BO U3bexaHne Ype3mMepHoro Lyma unu
YpeamepHoin BubpaLnm Bo Bpems paboTh.

poBeHb 3BYKOBOTO AaBrieHus no wkane A coctaensieT meHee 70 ab.
[laHHoe yCTpOCTBO NpeAHas3HaveHo Asia NCNoNb3oBaHNA cneuranucTamm nin obyyYeHHbIM
NepcoHariom B MarasuHax, Ha NpeanpuATAAX NErkon NPOMBILLNEHHOCTY 1 (hepmax unu aAns
KOMMEPHeCKOro MPUMEHEHNsA HenpoMeccuoHanamm.

<ITALIANO>
Il testo originale & redatto in lingua Inglese. Le altre versioni linguistiche rappresentano
traduzioni dell’originale.

A ATTENZIONE

Le perdite di refrigerante possono causare asfissia. Prevedere una ventilazione adeguata in
conformita con la norma EN378-1.

Accertarsi di applicare materiale isolante intorno alle tubature. Il contatto diretto con le
tubature non schermate puo provocare ustioni o congelamento.

Non introdurre in nessun caso le batterie in bocca onde evitare ingestioni accidentali.
L’ingestione delle batterie pud provocare soffocamento e/o avvelenamento.

Installare I'unita su una struttura rigida in modo da evitare rumore o vibrazioni eccessivi durante il funzionamento.
Il livello di pressione del suono ponderato A & inferiore a 70dB.

Questa apparecchiatura & destinata all'utilizzo da parte di utenti esperti o addestrati in negozi,
industria leggera o fattorie oppure a un uso commerciale da parte di persone non esperte.

<NORSK>
Originalspraket er engelsk. De andre sprakversjonene er oversettelser av originalen.

A FORSIKTIG

Kjolemiddellekkasje kan forarsake kvelning. Serg for ventilering i samsvar med EN378-1.
Pass pa at isoleringen pakkes godt rundt reret. Direkte kontakt med ukledte rer kan forarsake
brannskader eller forfrysninger.

Aldri plasser batteri i munnen, da dette kan medfgre en risiko for at du svelger batteriet ved
et uhell.

Hvis du svelger et batteri, kan du risikere kvelning og/eller forgiftning.

Installer enheten pa en stabil struktur for & forhindre une@dvendig mye driftsstey eller vibrering.
Det A-vektede lydtrykknivaet er under 70 dB.

Dette apparatet er ment for bruk av eksperter eller fagleert personell i butikker, lettindustri og
pa garder, eller for kommersielt bruk av ikke-fagmenn.

<EAAHNIKA>

H yAwooa tou mpwTtoTtdTrou gival n ayyAikr). O1 ekddoeIg AAAWY YAWOOoWV €ival
HETAPPATEIG TOU TTIPWTOTUTTOU.

A NPOXOXH

H Siappor] Tou YukTIKOU vOEXETAI Va TTPOKAAETEI aopugia. PpovTioTe yia Tov £5aepIoud
oUpwva Pe To TTpdTUTIO EN378-1.

DpovTioTe va TUNIEETE pE HOVWTIKG UAIKG TN owAfvwon. H atreuBeiag eTragn pe Tn yupvr
OwARvVWon evOEXETAl VO TTIPOKAAEDEI EYKAUPATA 1) KOPUOTTAYAHGTA.

Mn Badete TroTé TIG PTTOTapieg 0TO OTOUA 0G YIa KaVEVA AGYo WOTE va aroUyeTe TV Katd AdBog kardmoat| Toug.
H kaTdTmoon pmratapiwy PTropei va TTpokaAéael TIviyud f/kal dnAnTtnpiacn.

Eykaraotiote T povéda oe aTaBepr] KATAOKEUT WOTE va aoQUYETE TV €vTovo X0 Aemoupyiag f Toug kpadaopoUs.
H A-oTaBuiopévn o1dBun nxnTikAg Triean eivar katw Twy 70dB.

H ouokeur auth TTpoopiZeTal yia Xprion aTrd EUTTEIPOUG ) EKTIAISEUPEVOUG XPHOTEG O€ KATAOTANATA, 0TV

<POLSKI>

Jezykiem oryginatu jest jezyk angielski. Inne wersje jezykowe stanowig ttumacze-
nie oryginatu.

A UWAGA

Wyciek czynnika chtodniczego moze spowodowac uduszenie. Nalezy zapewni¢ wentylacje zgod-
nie z normg EN378-1.

Nalezy pamietaé, aby owing¢ izolacje wokét przewodéw rurowych. Bezposredni kontakt z nieza-
bezpieczonymi przewodami rurowymi moze doprowadzi¢ do poparzen lub odmrozen.

Nie wolno wktada¢ baterii do ust z jakiegokolwiek powodu, aby unikngé¢ przypadkowego potknigcia.
Potkniecie baterii moze spowodowac¢ zadtawienie i/lub zatrucie.

Zainstalowa¢ urzadzenie na sztywnej konstrukcji, aby zapobiec nadmiernemu hatasowi i wibracjom.
Poziom dzwieku A nie przekracza 70 dB.

W sklepach, w przemysle lekkim i w gospodarstwach rolnych urzadzenie powinni obstugiwa¢ profesjonalni lub

eha@pid Brounxavia Kal o€ aypoKTAPATA, 1 yia EUTTIOPIKK XPACT aTTé GToua Ta oTToia JeV Eival EIBNHOVEG.

przeszkoleni uzytkownicy, a w $rodowisku handlowym moga to by¢ osoby nieposiadajace fachowej wiedzy.
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