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Air-Conditioners For Building Application
OUTDOOR UNIT q3

PUHY-P-YMF-C PUY-P-YMF-C
PUHY-YMF-C PUY-YMF-C

INSTALLATION MANUAL

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

INSTALLATIONSHANDBUCH

Zum sicheren und ordnungsgemaRen Gebrauch der Klimagerate das Installationshandbuch grundlich durchlesen.

MANUEL D’'INSTALLATION

Veuillez lire le manuel d'installation en entier avant d’installer ce climatiseur pour éviter tout accident et vous assurer d’une utilisation correcte.

MANUAL DE INSTALACION

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

MANUALE DI INSTALLAZIONE

Per un uso sicuro e corretto, leggere attentamente questo manuale di installazione prima di installare il condizionatore d’aria.

INSTALLATIEHANDLEIDING

Voor een veilig en juist gebruik moet u deze installatiehandleiding grondig doorlezen voordat u de airconditioner installeert.

MANUAL DE INSTALACAO

Para seguranca e utilizagdo correctas, leia atentamente este manual de instalagéo antes de instalar a unidade de ar condicionado.

Er XEIPIAIO OAHIIQN ETKATA2TAZH2

[MNa acpaiela Kal cwoTtn XPNon, MapakaAeioTe dlaBACETE TIPOCEXTIKA QUTO TO €YXELPIOI0 eykaTdoTaong mpv apxioete mv
€YKATAOTAON TNG MOVAdAG KAWATIOHOU.

PYKOBOACTBO NO YCTAHOBKE

[lnA 0CTOPOXHOrO 1 NPaBUIILHOMO UCMOJb30BaHWA NpUGopa HEOBXOANMO TLIATENbHO O3HAKOMUTLCA C AaHHLIM PYKOBOACTBOM MO
YCTaHOBKE A0 BbINOSIHEHWA YCTaHOBKM KOHAMLMOHEPA.
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[Fig. 7.2.1] [Fig. 8.2.1]
' I J [Fig. 8.2.2]
== <A> [Ball valve (gas side)] <B> [Ball valve (liquid side)]
i (This figure shows the valve
E: in the fully open state.)
®
®: Outdoor Unit
®: First Branch
©: Indoor unit
©®: Cap
A (mm)
Liquid pipe Gas pipe
PU(H)Y-(P)200 212.7 925.4
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|
B.C,D (mm) \
Total capacity of indoor units Liquid pipe Gas pipe I
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161 ~ 7127 325.4 o
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100,125,140 29.52 219.05 i ©: Packing (Accessory)
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[Fig. 8.4.1]

®: Steel wire ®: Piping
©: Asphaltic oily mastic or asphalt

®: Heat insulation material A

®: Outer covering B

[Fig. 8.4.2]

®: Liquid pipe ®: Gas pipe

©: Electric wire ©: Finishing tape

®: Insulater
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<A> Inner wall (concealed) <B> Outer wall

A Q A
' 43‘ Q®\HZQ

7 :
<C> Outer wall (exposed)

<D> Floor (fireproofing)

<E> Roof pipe shaft <F> Penetrating portion on fire

limit and boundary wall

. Sleeve ®: Heat insulating material
: Lagging ©: Caulking material
Band ®: Waterproofing laye

: Sleeve with edge ®: Lagging material

: Mortar or other incombustible caulking

©00® 066

: Incombustible heat insulation material
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1.1. Beforeinstallation and electric work

P Beforeinstalling the unit, make sure you read all the “ Safety
precautions”.

P The “Safety precautions” provide very important points re-
garding safety. Make sure you follow them.

Symbols used in the text
AWarning:

Describes precautions that should be observed to prevent danger of injury
or death to the user.

/N caution:
Describes precautions that should be observed to prevent damage to the
unit.

Symbols used in the illustrations

® : Indicates an action that must be avoided.

0 : Indicates that important instructions must be followed.
9 : Indicates a part which must be grounded.

A : Beware of electric shock. (This symbol is displayed on the main unit label.)
<Color: yellow>

AWarning:
Carefully read the labels affixed to the main unit.

N\ warni ng:
* Ask the dealer or an authorized technician to install the air conditioner.
- Improper installation by the user may result in water leakage, electric shock,
or fire.
« Install the unit at a place that can withstand its weight.
- Inadequate strength may cause the unit to fall down, resulting in injuries.
* Use the specified cables for wiring. Make the connections securely so
that the outside force of the cable is not applied to the terminals.
- Inadequate connection and fastening may generate heat and cause a fire.
» Preparefor strong winds and earthquakes and install the unit at the speci-
fied place.
- Improper installation may cause the unit to topple and result in injury.
« Always use an filter and other accessories specified by Mitsubishi Elec-
tric.
- Ask an authorized technician to install the accessories. Improper installation
by the user may result in water leakage, electric shock, or fire.
« Never repair the unit. If the air conditioner must be repaired, consult the
dealer.
- If the unit is repaired improperly, water leakage, electric shock, or fire may
result.
« Do not touch the heat exchanger fins.
- Improper handling may result in injury.
« If refrigerant gas leaks during installation work, ventilate the room.
- If the refrigerant gas comes into contact with a flame, poisonous gases will
be released.
* Install the air conditioner according to this Installation Manual.
- If the unit is installed improperly, water leakage, electric shock, or fire may
result.

* Have all electric work done by a licensed electrician according to “Elec-
tric Facility Engineering Standard” and “Interior Wire Regulations”and
the instructions given in this manual and always use a special circuit.

- If the power source capacity is inadequate or electric work is performed im-
properly, electric shock and fire may result.

« Securely install the outdoor unit terminal cover (panel).

- If the terminal cover (panel) is not installed properly, dust or water may enter
the outdoor unit and fire or electric shock may result.

* When installing and moving the air conditioner to another site, do not
charge the it with a refrigerant different from the refrigerant (R407C or
R22) specified on the unit.

- If a different refrigerant or air is mixed with the original refrigerant, the refrig-
erant cycle may malfunction and the unit may be damaged.

« Iftheair conditionerisinstalled in asmall room, measures must be taken
to prevent the refrigerant concentration from exceeding the safety limit
even if the refrigerant should leak.

- Consult the dealer regarding the appropriate measures to prevent the safety
limit from being exceeded. Should the refrigerant leak and cause the safety
limit to be exceeded, hazards due to lack of oxygen in the room could result.

< When moving and reinstalling the air conditioner, consult the dealer or
an authorized technician.

- If the air conditioner is installed improperly, water leakage, electric shock, or
fire may result.

« After completing installation work, make sure that refrigerant gas is not
leaking.

- If the refrigerant gas leaks and is exposed to a fan heater, stove, oven, or
other heat source, it may generate noxious gases.

« Do not reconstruct or change the settings of the protection devices.

- If the pressure switch, thermal switch, or other protection device is shorted
and operated forcibly, or parts other than those specified by Mitsubishi Elec-
tric are used, fire or explosion may result.

« To dispose of this product, consult your dealer.

* The installer and system specialist shall secure safety against leakage
according to local regulation or standards.

- Following standards may be applicable if local regulation are not available.

« Pay a special attention to the place, such as a basement, etc. where re-
frigeration gas can stay, since refrigeration is heavier than the air.

1.2. Precautions for devices that use R407C
refrigerant

/N caution:

« Do not use the existing refrigerant piping.

- The old refrigerant and refrigerator oil in the existing piping contains a large
amount of chlorine which may cause the refrigerator oil of the new unit to
deteriorate.

* Use refrigerant piping made of phosphorus deoxidized copper and cop-
per alloy seamless pipes and tubes. In addition, be sure that the inner
and outer surfaces of the pipes are clean and free of hazardous sulphur,
oxides, dust/dirt, shaving particles, oils, moisture, or any other contami-
nant.

- Contaminants on the inside of the refrigerant piping may cause the refriger-
ant residual oil to deteriorate.

« Store the piping to be used during installation indoors and keep both
ends of the piping sealed until just before brazing. (Store elbows and
other joints in a plastic bag.)

- If dust, dirt, or water enters the refrigerant cycle, deterioration of the oil and
compressor trouble may result.

* Use ester oil, ether oil or alkylbenzene (small amount) as the refrigerator
oil to coat flares and flange connections.

- The refrigerator oil will degrade if it is mixed with a large amount of mineral

oil.
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¢ Useliquid refrigerant to fill the system.
- If gas refrigerant is used to seal the system, the composition of the refriger-
ant in the cylinder will change and performance may drop.
« Do not use arefrigerant other than R407C.
- If another refrigerant (R22, etc.) is used, the chlorine in the refrigerant may
cause the refrigerator oil to deteriorate.
¢ Useavacuum pump with areverse flow check valve.
- The vacuum pump oil may flow back into the refrigerant cycle and cause the
refrigerator oil to deteriorate.
« Do not use the following tools that are used with conventional refriger-
ants.
(Gauge manifold, charge hose, gas leak detector, reverse flow check valve,
refrigerant charge base, refrigerant recovery equipment)
- If the conventional refrigerant and refrigerator oil are mixed in the R407C,
the refrigerant may deteriorated.
- If water is mixed in the R407C, the refrigerator oil may deteriorate.
- Since R407C does not contain any chlorine, gas leak detectors for conven-
tional refrigerants will not react to it.
« Do not use a charging cylinder.
- Using a charging cylinder may cause the refrigerant to deteriorate.
« Be especially careful when managing the tools.
- If dust, dirt, or water gets in the refrigerant cycle, the refrigerant may deterio-
rate.

1.3. Before getting installed
/N caution:

Do not install the unit where combustible gas may leak.

- If the gas leaks and accumulates around the unit, an explosion may result.
« Do not use the air conditioner where food, pets, plants, precision instru-

ments, or artwork are kept.

- The quality of the food, etc. may deteriorate.

« Do not use the air conditioner in special environments.

- Oil, steam, sulfuric smoke, etc. can significantly reduce the performance of
the air conditioner or damage its parts.

* When installing the unit in a hospital, communication station, or similar
place, provide sufficient protection against noise.

- The inverter equipment, private power generator, high-frequency medical
equipment, or radio communication equipment may cause the air conditioner
to operate erroneously, or fail to operate. On the other hand, the air condi-
tioner may affect such equipment by creating noise that disturbs medical
treatment or image broadcasting.

« Do not install the unit on a structure that may cause leakage.

- When the room humidity exceeds 80 % or when the drain pipe is clogged,
condensation may drip from the indoor unit. Perform collective drainage work
together with the outdoor unit, as required.

1.4. Before getting installed (moved) - elec-
trical work

/N caution:
¢ Ground the unit.
- Do not connect the ground wire to gas or water pipes, lightning rods, or
telephone ground lines. Improper grounding may result in electric shock.
¢ ThereversephaseofL lines (L1, L2, L3)can bedetected (Error cord: 4103),
but the reverse phase of L lines and N line can be not be detected.
- The some electric parts should be damaged when power is supplied under
the miss wiring.

2. Specifications

« Install the power cable so that tension is not applied to the cable.

- Tension may cause the cable to break and generate heat and cause a fire.

« Install an leak circuit breaker, as required.

- If an leak circuit breaker is not installed, electric shock may result.

* Use power line cables of sufficient current carrying capacity and rating.
- Cables that are too small may leak, generate heat, and cause a fire.

* Useonly acircuit breaker and fuse of the specified capacity.

- A fuse or circuit breaker of a larger capacity or a steel or copper wire may
result in a general unit failure or fire.

» Do not wash the air conditioner units.

- Washing them may cause an electric shock.

« Be careful that the installation base is not damaged by long use.

- If the damage is left uncorrected, the unit may fall and cause personal injury
or property damage.

« Install the drain piping according to this Installation Manual to ensure
proper drainage. Wrap thermal insulation around the pipes to prevent
condensation.

- Improper drain piping may cause water leakage and damage to furniture
and other possessions.

* Bevery careful about product transportation.

Only one person should not carry the product if it weighs more than 20 kg.

- Some products use PP bands for packaging. Do not use any PP bands for a

means of transportation. It is dangerous.

- Do not touch the heat exchanger fins. Doing so may cut your fingers.

When transporting the outdoor unit, suspend it at the specified positions on

the unit base. Also support the outdoor unit at four points so that it cannot

slip sideways.

« Safely dispose of the packing materials.

- Packing materials, such as nails and other metal or wooden parts, may cause
stabs or other injuries.

- Tear apart and throw away plastic packaging bags so that children will not
play with them. If children play with a plastic bag which was not torn apart,
they face the risk of suffocation.

1.5. Before starting the test run
/N caution:

e 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.

« Do not touch the switches with wet fingers.

- Touching a switch with wet fingers can cause electric shock.

« Do not touch the refrigerant pipes during and immediately after opera-
tion.

- During and immediately after operation, the refrigerant pipes are may be hot
and may be cold, depending on the condition of the refrigerant flowing through
the refrigerant piping, compressor, and other refrigerant cycle parts. Your
hands may suffer burns or frostbite if you touch the refrigerant pipes.

« Do not operate the air conditioner with the panels and guards removed.

- Rotating, hot, or high-voltage parts can cause injuries.

« Do not turn off the power immediately after stopping operation.

- Always wait at least five minutes before turning off the power. Otherwise,

water leakage and trouble may occur.

Model PU(H)Y-(P)200YMF-C

PU(H)Y-(P)250YMF-C

Noise level

56 dB <A>

57 dB <A>

PUHY-200 :219 kg

PUY-200 :218 kg

PUHY-250 :221kg PUY-250 :220 kg

Net weight PUHY-P200: 225 kg PUY-P200: 223 kg PUHY-P250: 231 kg PUY-P250: 230 kg
Maximum refrigerant pressure 2.94 MPa
External static pressure 0 Pa

Total capacity 50 ~ 130 %

Indoor units Model / Quantity

20~250/1~15

20~250/1~16

Operation temperature

Cooling mode: — 5 °CDB ~ 43 °CDB
Heating mode: — 15 °CWB ~ 15.5 °CWB

3. Confirmation of parts attached

@ Wiring mounting board x 1
@ Connecting pipe x 1 (Connecting pipe is fixed with the unit.)

®  Conduit mounting plate (240, 833, 227) x 1 ®  Tapping screw M4 x 6

®  Packing (inside 223, outside@35) x 1



4. Space required around unit

[Fig. 4.0.1] (P.2)
<A> Top view <B> Side view

<C> When there is little space up to an obstruction

® Front No restrictions on wall height (left and right)

© Air outlet guide (Procured at the site) © Must be open

® Wall height (H) ® No restrictions on wall height

L1 L2
PU(H)Y-YMF 450 250
PU(H)Y-P-YMF 450 450

(1) Basic space required

A space of at least 250 mm is necessary at the back for inlet air. Taking servicing,
etc. from the rear into account, a space of about 450 mm should be provided, the
same as at the front.

(2) When there is an obstruction above the unit

(3) When inlet air enters from right and left sides of unit

» Wall heights (H) of the front and the back sides shall be within overall height of
unit.

« When the total height is exceeded, add the “h” dimension of the Fig. 4.0.1to L1
and La.

5. Lifting method and weight of product

(4) When unit is surrounded by walls

Note:

« Wall heights (H) of the front and the back sides shall be within overall
height of unit.

< If the panel height is exceeded, add the “h” dimension of the Fig. 4.0.1 to
Liand L2.

L1 L2
PU(H)Y-YMF 450 250
PU(H)Y-P-YMF 450 450

Example: When his 100,
the L1 dimension becomes 450 + 100 = 550 mm.

(5) Collective installation and continuous installation

* Space required for collective installation and continuous installation:
When installing several units, leave the space between each block below con-
sidering passage for air and people.

* Open in the two directions.

* In case wall height (H) exceeds overall height of unit, add “h” dimension (h =
wall height <H> — overall height of unit) to * marked dimension.

« Ifthere is a wall at both the front and the rear of the unit, install up to four units
consecutively in the side direction and provide a space of 1000 mm or more as
inlet space/passage space for each four units.

[Fig. 5.0.1] (P.2)

M\caution:
Be very careful to carry product.
- Do not have only one person to carry product if it is more than 20 kg.

- PP bands are used to pack some products. Do not use them as a mean for transportation because they are dangerous.

- Do not touch heat exchanger fins with your bare hands. Otherwise you may get a cut in your hands.

- Tear plastic packaging bag and scrap it so that children cannot play with it. Otherwise plastic packaging bag may suffocate children to death.

- When carrying in outdoor unit, be sure to support it at four points. Carrying in and lifting with 3-point support may make outdoor unit unstable, resulting in a fall of it.

6. Installation of unit

6.1. Installation

[Fig. 6.1.1] (P.2)

® M10 anchor bolt procured at the site. Corner is not seated.

¢ Fix unit tightly with bolts so that unit will not fall down due to earthquake or
gust.

* Use concrete or angle for foundation of unit.

» Vibration may be transmitted to the installation section and noise and vibration
may be generated from the floor and walls, depending on the installation con-
ditions. Therefore, provide ample vibrationproofing (cushion pads, cushion
frame, etc.).

« Be sure that the corners are firmly seated. If the corners are not firmly seated,
the installation feet may be bent.

&Warning:

* Besuretoinstall unitin a place strong enough to withstand its weight.
Any lack of strength may cause unit to fall down, resulting in a personal
injury.

« Haveinstallation work in order to protect against a strong wind and earth-
quake.

7. Refrigerant piping installation

Any installation deficiency may cause unit to fall down, resulting in a
personal injury.

When building the foundation, give full attention to the floor strength, drain water
disposal <during operation, drain water flows out of the unit>, and piping and wir-
ing routes.
Down piping and down wiring precautions
When down piping and down wiring are performed, be sure that foundation and
base work does not block the base through holes. When down piping is performed,
make the foundation at least 100 mm high so that the piping can pass under the
bottom of the unit.
[Fig. 6.1.2] (P.2)
@ Bottom piping through hole
© (bolt hole for old models)

6.2. Connecting direction for refrigerant pip-
ing

[Fig. 6.2.1] (P.2)

(bolt hole)

Connecting the piping is a terminal-branch type in which refrigerant piping from
the outdoor unit is branched at the terminal and connected to each of the indoor
units.

The method of connection consists of flare connections at the indoor units, flange
connections for the piping of the outdoor unit and flare connections for the liquid
piping. Note that the branched sections are brazed.

AN Warning:

Always use extreme care to prevent the refrigerant gas (R407C or R22) from
leaking while using fire or flame. If the refrigerant gas comes in contact with
the flame from any source, such as a gas stove, it breaks down and gener-
ates a poisonous gas which can cause gas poisoning. Never weld in an
unventilated room. Always conduct an inspection for gas leakage after in-
stallation of the refrigerant piping has been completed.

7.1. Caution

@ Use the following materials for refrigeration piping.
* Material: Use refrigerant piping made of phosphorus deoxidized copper.
In addition, be sure that the inner and outer surfaces of the pipes are clean
and free of hazardous sulphur, oxides, dust/dirt, shaving particles, oils,
moisture, or any other contaminant. (For R407C models)

Commercially available piping often contains dust and other materials. Always
blow it clean with a dry inert gas.

Use care to prevent dust, water or other contaminants from entering the piping
during installation.

Reduce the number of bending portions as much as possible, and make bend-
ing radius as big as possible.

®@ ® © ©

Always observe the restrictions on the refrigerant piping (such as rated length,
the difference between high/low pressures, and piping diameter). Failure to do
so can result in equipment failure or a decline in heating/cooling performance.
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® The City Multi Series Y will stop due an abnormality due to excessive or insuf-
ficient coolant. At such a time, always properly charge the unit. When servic-
ing, always check the notes concerning pipe length and amount of additional
refrigerant at both locations, the refrigerant volume calculation table on the
back of the service panel and the additional refrigerant section on the labels
for the combined number of indoor units.

Use liquid refrigerant to fill the system.

® Q

Never use refrigerant to perform an air purge. Always evacuate using a vacuum
pump.

® Always insulate the piping properly. Insufficient insulation will result in a de-
cline in heating/cooling performance, water drops from condensation and other
such problems.

When connecting the refrigerant piping, make sure the ball valve of the out-
door unit is completely closed (the factory setting) and do not operate it until
the refrigerant piping for the outdoor and indoor units has been connected, a
refrigerant leakage test has been performed and the evacuation process has
been completed.

@ Always use a non-oxidizing brazing material for brazing the parts. If a non-
oxidizing brazing material is not used, it could cause clogging or damage to
the compressor unit.

@ Never perform outdoor unit piping connection work when it is raining.

AN Warning:

When installing and moving the unit, do not charge it with refrigerant other

than the refrigerant specified on the unit.

- Mixing of a different refrigerant, air, etc. may cause the refrigerant cycle to mal-
function and result in severe damage.

/N caution:
¢ Useavacuum pump with areverse flow check valve. (For R407C models)
- If the vacuum pump does not have a reverse flow check valve, the vacuum
pump oil may flow back into the refrigerant cycle and cause deterioration of
the refrigerator oil and other trouble.

8. Additional Refrigerant Charge

« Do not use the tools shown below used with conventional refrigerant.
(For R407C models)
(Gauge manifold, charge hose, gas leak detector, check valve, refriger-
ant charge base, vacuum gauge, refrigerant recovery equipment)
- Mixing of conventional refrigerant and refrigerator oil may cause the refrig-
erator oil to deteriorate.
- Mixing of water will cause the refrigerator oil to deteriorate.
- R407C refrigerant does not contain any chlorine. Therefore, gas leak detec-
tors for conventional refrigerants will not react to it.
* Manage the tools more carefully than normal. (For R407C models)
- If dust, dirt, or water gets in the refrigerant cycle, the refrigerator oil will
deteriorate.
« Never use existing refrigerant piping. (For R407C models)
- The large amount of chlorine in conventional refrigerant and refrigerator oil
in the existing piping will cause the new refrigerant to deteriorate.
« Store the piping to be used during installation indoors and keep both
ends of the piping sealed until just before brazing.
- If dust, dirt, or water gets into the refrigerant cycle, the oil will deteriorate and
the compressor may fail.
« Do not use a charging cylinder. (For R407C models)
- Using a charging cylinder may cause the refrigerant to deteriorate.
« Do not use special detergents for washing piping.

7.2. Refrigerant piping system
Connection Example
[Fig. 7.2.1] (P.3)

Liquid pipe Gas pipe

Total capacity of indoor units [B] Model number
Downstream Unit Model Total Branch Kit Model
4-Branching Header 7-Branching Header
M 10-Branching Header

® Outdoor Unit First Branch

© Indoor unit ® cap

At the time of shipping, the outdoor unit is charged with the refrigerant. As this
charge does not include the amount needed for extended piping, additional charg-
ing for each refrigerant line will be required on site. In order that future servicing
may be properly provided, always keep a record of the size and length of each
refrigerant line and the amount of additional charge by writing it in the space pro-
vided on the outdoor unit.

8.1. Calculation of Additional Refrigerant
Charge

¢ Calculate the amount of additional charge based on the length of the piping
extension and the size of the refrigerant line.

¢ Use the table to the right as guide to calculating the amount of additional charg-
ing and charge the system according.

« Ifthe calculation results of the calculation result in a fraction of less than 0.1 kg.
For example, if the result of the calculation was 10.62 kg, round the result up to
10.7 kg.

<Additional Charge>

Additional

refrigerant charge | _

Liquid pipe size
Total length of
212.7 x0.12

Liquid pipe size
Total length of

*1 69,52 x 0.06

Liquid pipe size
Total length of

*|6.35 x 0.024 ta

(kg) (m) x 0.12 (kg/m) (m) x 0.06 (kg/m) (m) x 0.024 (kg/m)
<Example>
Indoor 1: 40 A: 912.7 40m a:@6.35 10 m
2:100 B:@9.52 10m  b:@9.52 5m At the
3:40 C: 99.52 15m c¢:96.35 10 m conditions
4:32 d: 96.35 10 m below:
5:63 e: 99.52 10 m
The total length of each liquid line is as follows:
212.7:A=40m
29.52:B+b+e=10+5+10=25m
96.35:a+c+d=10+10+10=30m
Therefore,
<Calculation example>
Additional refrigerant charge
=40 x0.12 + 25 x 0.06 + 30 x 0.024 + 2 = 9.02 kg
Value of o
Total capacity of connecting indoor units a
to Model 80 1.0 kg
Models 81 to 160 1.5 kg
Models 161 to 325 2.0kg

8.2. Caution for piping connection/valve
operation

« Conduct piping connection and valve operation accurately.
e The gas side connecting pipe is being assembled for shipment.

@ For brazing to the connecting pipe with flange, remove the connecting pipe
with flange from the ball valve, and braze it at the outside of the unit.

@ During the time when removing the connecting pipe with flange, remove
the seal attached on the back side of this sheet and paste it onto the flange
surface of the ball valve to prevent the entry of dust into the valve.

® The refrigerant circuit is closed with a round, close-packed packing at the
shipment to prevent gas leak between flanges. As no operation can be
done under this state, be sure replace the packing with the hollow packing
attached at the piping connection.

@ Atthe mounting of the hollow packing, wipe off dust attached on the flange
sheet surface and the packing. Coat refrigerating machine oil (Ester oil,
ether oil or alkylbenzene [small amount]) onto both surfaces of the pack-
ing.

[Fig. 8.2.1] (P.3)

« After evacuation and refrigerant charge, ensure that the handle is fully open. If
operating with the valve closed, abnormal pressure will be imparted to the
high- or low-pressure side of the refrigerant circuit, giving damage to the com-
pressor, four-way valve, etc.

« Determine the amount of additional refrigerant charge by using the formula,
and charge refrigerant additionally through the service port after completing
piping connection work.

»  After completing work, tighten the service port and cap securely not to gener-
ate gas leak.

[Fig. 8.2.2] (P.3)

<A> [Ball valve (gas side)]
(This figure shows the valve in the fully open state.)
<B> [Ball valve (liquid side)]

® Valve stem
[Fully closed at the factory, when connecting the piping, when evacuating, and
when charging additional refrigerant. Open fully after the operations above are
completed.]

Stopper pin [Prevents the valve stem from turning 90° or more.]

[©XC)

Packing (Accessory)
[Manufacturer: Nichiasu corporation]
[Type: T/#1991-NF]

® Connecting pipe (Accessory)



[Use packing and securely install this pipe to the valve flange so that gas leakage
will not occur. (Tightening torque: 25 N-m (250 kg-cm)) Coat both surfaces of the
packing with refrigerator oil (Ester oil, ether oil or alkylbenzene [small amount]).]

Open (Operate slowly)

CNG]

Cap, copper packing
[Remove the cap and operate the valve stem. Always reinstall the cap after op-
eration is completed. (Valve stem cap tightening torque: 25 N-m (250 kg-cm) or
more)]
© Service port
[Use this port to evacuate the refrigerant piping and add an additional charge at
the site.
Open and close the port using a double-ended wrench.
Always reinstall the cap after operation is completed. (Service port cap tightening
torque: 14 N-m (140 kg-cm) or more)]
@ Flare nut
[Tightening torque: 55 N-m (550 kg-cm)
Loosen and tighten this nut using a double-ended wrench.
Coat the flare contact surface with refrigerator oil (Ester oil, ether oil or alkylbenzene
[small amount]).]
212.7
825.4 (PU(H)Y-(P)200)
28.58 (PU(H)Y-(P)250)
Field piping
[Braze to the connecting pipe. (When brazing, use unoxidized brazing.)]
Close-packed packing

@0 ® ©0

Hollow packing

Appropriate tightening torque by torque wrench:

Copper pipe external dia. (mm) Tightening torque (N-m) / (kg-cm)
26.35 14 to 18 /140 to 180
29.52 35 to 42 / 350 to 420
912.7 50 to 57.5 /500 to 575
215.88 75 to 80 / 750 to 800
219.05 100 to 140 /1000 to 1400

Tightening angle standard:
Pipe diameter (mm) Tightening angle (°)
26.35, 99.52 60 to 90
912.7, 915.88 30 to 60
219.05 20to 35

[Fig. 8.2.3] (P.3)

Note:

If atorque wrench is not available, use the following method as a standard:
When you tighten the flare nut with a wrench, you will reach a point where
the tightening torque will abruptincrease.Turn the flare nut beyond this point
by the angle shown in the table above.

&Caution:

Always remove the connecting pipe from the ball valve and braze it out-

side the unit.

- Brazing the connecting pipe while it is installed will heat the ball valve and
cause trouble or gas leakage. The piping, etc. inside the unit may also be
burned.

Use ester oil, ether oil or alkylbenzene (small amount) as the refrigerator

oil to coat flares and flange connections. (For R407C models)

- The refrigerator oil will degrade if it is mixed with a large amount of mineral
oil.

8.3. Airtighttest, evacuation, and refrigerant

charging

@ Airtight test

Perform with the stop valve of the outdoor unit closed, and pressurize the con-
nection piping and the indoor unit from the service port provided on the stop
valve of the outdoor unit. (Always pressurize from both the liquid pipe and the
gas pipe service ports.)
[Fig. 8.3.1] (P.3)

® Nitrogen gas

® LoKnob

© Liquid pipe

@ Service port

To indoor unit
® HiKnob
® Gas pipe

© System analyzer
® Stop valve
® Outdoor unit

<For R407C models>

The method of conducting the airtight test is basically the same as for R22 models.
However, since the restrictions have a large affect on deterioration of the refrigera-
tor oil, always observe them. Also, with nonazeotropic refrigerant (R407C, etc.),
gas leakage causes the composition to change and affects performance. There-
fore, perform the airtightness test cautiously.

Airtight test procedure

Restriction

=

. Nitrogen gas pressurization

(1) After pressurizing to the design pressure (2.94 MPa) using nitrogen gas, let stand for about

one day. If the pressure does not drop, airtightness is good.

However, if the pressure drops, since the leaking point is unknown, the following bubble test

may also be performed.

(2) After the pressurization described above, spray the flare connection parts, brazed parts, flanges,
and other parts that may leak with a bubbling agent (Kyuboflex, etc.) and visually check for

bubbles.
(3) After the airtight test, wipe off the bubbling agent.

« If a flammable gas or air (oxygen) is used as the pressurization
gas, it may catch fire or explode.

2. Pressurization using refrigerant gas and nitrogen gas

(1) Pressurizing to a gas pressure of approximately 0.2 MPa, pressurize to the design pressure | ¢

(2.94 MPa) using nitrogen gas.

However, do not pressurize at one time. Stop during pressurization and check that the pres- | ¢

sure does not drop.

(2) Check for gas leaks by checking the flare connection parts, brazed parts, flanges, and other | ¢

parts which may leak using an R407C compatible electric leak detector.
(3) This test may be used together the with bubble type gas leak test.

« Do not use a refrigerant other than that indicated on the unit.
Sealing with gas from a cylinder will cause the composition of
the refrigerant in the cylinder to change. (For R407C models)
Use a pressure gauge, charge box, and other parts especially for
R407C. (For R407C models)

An electric leak detector for R22 cannot detect leaks of R407C.
« Do not use a haloid torch. (Leaks cannot be detected.)

Evacuation

Evacuate with the ball valve of the outdoor unit closed and evacuate both the
connection piping and the indoor unit from the service port provided on the ball
valve of the outdoor unit using a vacuum pump. (Always evacuate from the
service port of both the liquid pipe and the gas pipe.) After the vacuum reaches
650 Pa [abs], continue evacuation for at least one hour or more.

* Never perform air purging using refrigerant.

[Fig. 8.3.2] (P.3)

® System analyzer Lo Knob © HiKnob
© Ballvalve ® Liquid pipe ® Gas pipe
© Service port ® Three-way joint ® Valve

@ Valve ® Cylinder © Scale

® Vacuum pump

Note:

Always add an appropriate amount of refrigerant. Also always seal the
system with liquid refrigerant. Too much or too little refrigerant will cause
trouble.

Use a gauge manifold, charging hose, and other parts for the refrigerant
indicated on the unit.

Use a graviometer. (One that can measure down to 0.1 kg.)

Use avacuum pump with areverse flow check valve. (For R407C models)
(Recommended vacuum gauge: ROBINAIR 14830A Thermistor Vacuum
Gauge)

Also use avacuum gauge that reaches 0.5 Torr or greater after operating
for five minutes.

Refrigerant Charging (For R407C models)

Since the refrigerant used with the unit is nonazerotropic, it must be charged in
the liquid state. Consequently, when charging the unit with refrigerant from a
cylinder, if the cylinder does not have a syphon pipe, charge the liquid refriger-
ant by turning the cylinder upside-down as shown below. If the cylinder has a
syphon pipe like that shown in the figure at the right, the liquid refrigerant can
be charged with the cylinder standing upright. Therefore, give careful attention
to the cylinder specifications. If the unit should be charged with gas refrigerant,
replace all the refrigerant with new refrigerant. Do not use the refrigerant re-
maining in the cylinder.

[Fig. 8.3.3] (P.3)
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8.4. Thermal insulation of refrigerant piping

Be sure to give insulation work to refrigerant piping by covering liquid pipe and gas
pipe separately with enough thickness heat-resistant polyethylene, so that no gap
is observed in the joint between indoor unit and insulating material, and insulating
materials themselves. When insulation work is insufficient, there is a possibility of
condensation drip, etc. Pay special attention to insulation work to ceiling plenum.
[Fig. 8.4.1] (P.4)

® Steel wire Piping

© Asphaltic oily mastic or asphalt ©® Heat insulation material A

® Outer covering B

Heat Glass fiber + Steel wire
insulation . . .
) Adhesive + Heat - resistant polyethylene foam + Adhesive tape
material A

Indoor Vinyl tape

Outer Floor exposed | Water-proof hemp cloth + Bronze asphalt
covering B Water-proof hemp cloth + Zinc plate + Oily
paint

Outdoor

Note:

« When using polyethylene cover as covering material, asphalt roofing shall
not be required.

¢ No heat insulation must be provided for electric wires.

9. Wiring

[Fig. 8.4.2] (P.4)
® Liquid pipe Gas pipe
® Finishing tape ® Insulater
[Fig. 8.4.3] (P.4)

© Electric wire

Penetrations

[Fig. 8.4.4] (P.4)

<A> Inner wall (concealed) <B> Outer wall
<C> Outer wall (exposed) <D> Floor (fireproofing)
<E> Roof pipe shaft

<F> Penetrating portion on fire limit and boundary wall

® Sleeve Heat insulating material
© Lagging ©®© Caulking material

® Band ® Waterproofing laye

© Sleeve with edge ® Lagging material

(@ Mortar or other incombustible caulking

@ Incombustible heat insulation material

When filling a gap with mortar, cover the penetration part with steel plate so that
the insulation material will not be caved in. For this part, use incombustible materi-
als for both insulation and covering. (Vinyl covering should not be used.)

9.1. Caution

@ Follow ordinance of your governmental organization for technical standard re-
lated 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 trans-
mitting and receiving will cause erroneous operations.

@ 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 opera-
tion 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 con-
necting 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.

9.2. Control box and connecting position of
wiring

1. Connect the indoor unit transmission line to transmission terminal block (TB3),

or connect the wiring between outdoor units or the wiring with the central con-
trol system to the central control terminal block (TB7).

When using shielded wiring, connect shield ground of the indoor unit transmis-
sion line to the earth screw (@) and connect shield ground of the line between
outdoor units and the central control system transmission line to the shield (S)
terminal of the central control terminal block (TB7) shield (S) terminal. In addi-
tion, 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

central control system should also be connected to the ground ().
[Fig.9.2.1] (P.4)
® Power source Transmission line

2. Conduit mounting plates (827) are being provided. Pass the power supply and
transmission wires through the appropriate knock-out holes, then remove the
knock-out piece from the bottom of the terminal box and connect the wires.

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

9.3. Wiring transmission cables

Types of control cables

S

Wiring transmission cables

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

e Maximum wiring length: Within 200 m

2. Remote control cables

Kind of remote control cable
Cable diameter

2-core cable (unshielded)

0.3 to 1.25 mm?

When 10 m is exceeded, use cable with the
same specifications as (1) Transmission line
wiring

Remarks

@ Wiring examples
« Controller name, symbol and allowable number of controllers.

Name Symbol Allowable number of controllers
Outdoor unit controller oC
Indoor Unit Controller IC Two to ten controllers for one OC
Remote Controller RC Maximum of two per group

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

necessary.)

<Examples of Transmission Cable Wiring>
[Fig. 9.3.1] M-NET Remote Controller (P.4)
[Fig. 9.3.2] MA Remote Controller (P.4)

® Group1 Group 3
() Address

© Group5

® Shielded Wire

® Sub Remote Controller



<Wiring Method and Address Settings>

a
b.

*

Always use shielded wire when making connections between the outdoor unit (OC) and the indoor unit (IC), as well for all OC-OC, and IC-IC wiring intervals.

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 (IC).

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

Connect together terminals M1, M2 and terminal S on the terminal block for central control (TB7) for the outdoor unit (OC).
On one outdoor unit only, change the jumper connector on the control panel from CN41 to CN40.

Connect the terminal S on the terminal block for central control (TB7) for the outdoor unit (OC) for the unit into which the jumper connector was inserted into CN40 in Step
above to the ground terminal @) in the electrical component box.

Set the address setting switch as follows.
To set the outdoor unit address to 100, the outdoor address setting switch must be set to 50.

Unit Range Setting Method

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

Use an address, other than that of the IC (Main) from among the units within the same group of indoor units. This must be
IC (Sub) 01to 50 . : -
in sequence with the IC (Main)

Outdoor Unit 51 to 100 Use the most recent address of all the indoor units plus 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) 151t0 200 | Set at an IC (Main) address within the same group plus 150

MA R/C — Unnecessary address setting (Necessary main/sub setting)

h.

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

<Permissible Lengths>

O)

M-NET Remote controller
Max length via outdoor units: Li+L2+L3+La and Li+L2+L3+Ls and Li+L2+Le+L7 £ 500 m (1.25 mm?2 or more)
Max transmission cable length: L1 and L3+L4 and Ls+Ls and Le and L2+Le and L7 < 200 m (1.25 mm? or more)

Remote controller cable length: £1, ¢2, ¢3, ¢4 <10m (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.

MA Remote controller

Max length via outdoor unit (M-NET cable): Li+L2+L3+L4 and Li+L2+Le+L7 £ 500 m (1.25 mm? or more)

Max transmission cable length (M-NET cable): L1 and L3+L4 and Le and L2+Le and L7 £ 200 m (1.25 mm?or more)
Remote controller cable length: m1+m2 and mi+m2+ms+ma4 < 200 m (0.3 to 1.25 mm?)

9.4. Wiring of main power supply and equipment capacity

Schematic Drawing of Wiring (Example)

[Fig. 9.4.1] (P.4)
® Switch (Breakers for Wiring and Current Leakage) Outdoor Unit
© Pull Box ® Indoor Unit

Thickness of Wire for Main Power Supply and On/Off Capacities

Minimum Wire Thickness (mm?) Switch (A) Breaker for Breaker for Current Leakage

Model Main Cable Branch Ground Capacity Fuse Wiring (NFB)
Outdoor (P)200 4.0 - 4.0 32 32 40 A 30 A 100 mA 0.1sec. or less

Unit (P)250 6.0 — 6.0 40 40 40 A 40 A 100 mA 0.1sec. or less

Indoor Unit 15 15 15 16 16 20A 20 A 30 mA 0.1sec. or less
1. Use a separate power supply for the outdoor unit and indoor unit.
2. Bear in mind ambient conditions (ambient temperature,direct sunlight, rain water,etc.) when proceeding with the wiring and connections.
3. 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 %.

4. Specific wiring requirements should adhere to the wiring regulations of the reglon.
5. Power supply cords of parts of appliances for outdoor use shall not be lighter than polychloroprene sheathed flexible cord (design 245 IEC57). For example,

use wiring such as YZW.
AN 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

heating or fire.
« Be sureto use the appropriate type of overcurrent protection switch. Note that generated overcurrent may include some amount of direct current.
/N caution:

Some installation site may require attachment of an earth leakage breaker. If no earth leakage breaker is installed, it may cause an electric shock.
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.
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10. Test run

10.1. The following phenomena do not represent trouble (emergency)

Phenomenon

Display of remote controller

Cause

Indoor unit does not the perform cooling (heat-
ing) operation.

“Cooling (heating)” flashes

When another indoor unit is performing the heating (cooling) operation, the cool-
ing (heating) operation is not performed.

The auto vane runs freely.

Normal display

Because of the control operation of auto vane, it may change over to horizontal
blow automatically from the downward blow in cooling in case the downward
blow operation has been continued for 1 hour. At defrosting in heating, hot adjust-
ing and thermostat OFF, it automatically changes over to horizontal blow.

Fan setting changes during heating.

Normal display

Ultra-low speed operation is commenced at thermostat OFF.
Light air automatically changes over to set value by time or piping temperature at
thermostat ON.

Fan stops during heating operation.

Defrost display

The fan is to stop during defrosting.

turned on.

Fan does not stop while operation has been | No lighting Fan is to run for 1 minute after stopping to exhaust residual heat (only in heating).
stopped.
No setting of fan while start SW has been | Heat ready Ultra low-speed operation for 5 minutes after SW ON or until piping temperature

becomes 35°C, low speed operation for 2 minutes thereafter, and then set notch
is commenced. (Hot adjust control)

Outdoor unit does not operate by turning
switch on.

Normal display

When the outdoor unit is being cooled and the refrigerant is resting, warming up
operation is performed for at least 35 minutes to warm the compressor.
During this time, only the fan operates.

stopped.

Indoor unit remote controller shows “HO” in- | “HO” flashes System is being driven.

dicator for about two minutes when turning Operate remote controller again after “HO” disappear.

ON universal power supply.

Drain pump does not stop while unithas been | Light out After a stop of cooling operation, unit continues to operate drain pump for three

minutes and then stops it.

Drain pump continues to operate while unit
has been stopped.

Unit continues to operate drain pump if drainage is generated, even during a
stop.
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1.1.

Mepena yctaHoBkoW npubopa wu
BbINONIHEHUEM 3/1IeKTpopaboT

» Lo yctaHoBKkM npubopa y6eaurtecb, 4To Bbl npounu Bce
“Mepbl NPeaOCTOPOXXHOCTH’

P “Mepbl NPeAOCTOPOXXHOCTU” coaepXaT Ba)KHble yKa3aHUA
no TexHuke 6e3onacHocTu. Y6eautechb, 4to Bl um cnepyete.

CvmBoOnuKa, ucnonb3yeman B TeKCTe

AN MpeaynpexpaeHwue:
OnucbiBaeT Mepbl NPeaoCTOPOXKHOCTH, HeOﬁXOAVIMbIe AnA npeaoTBpalleHuA
nosly4eHuA TpaBMbl UNU rnbenu nonb3oBaTtens.

/\ Buumanme:
OnucbiBaeTt Mepbl NPeaoCTOPOXKHOCTH, HeOﬁXOAVIMbIe AnA npeaoTBpalleHuA
nospeXxaeHuA npubopa.

CvmBoOnuKa, ucnonb3yemMmand B UnnrocTpauuAax

® . YKkasblBaeT aencreue, KOTOpOe cnenyet nsberarb.

0 1 YKasbIBaeT Ha BaXHYH MHCTPYKLMIO.

o
A\

1 YKasbIBaeT, YTO AaHHaA YacTb AOMKHa ObITb 3a3emMieHa.

: OnacanTtecb aneKTpoLuoka. (OTOT CMMBOS YKa3aH Ha 3TUKETKE OCHOBHOIO
npubopa.) <LiBeT: xenTbin>

AN MpepynpexpaeHwue:
BHumaTenbHoO NMpPoYTUTEe TEKCT Ha 3TUKeTKaXxX rnmaBHOro npuﬁopa.

/\ Npepynpexaexue:

O6paTutecb K Aaunepy uwnu KBanupuuMpoBaHHOMY TEXHUKY ANA

BbINONTHEHWUA YCTaHOBKMN KOHAULMOHepa Bo3ayxa.

- HenpaBunbHan ycTaHOBKa, BbINOMHEHHAA NOMb30BaTesIeM, MOXET Bbl3BaTb
yTeYKy BOAbI, ANEKTPOLIOK WU Noxap.

YcTtaHaBnusanTe npubop B mecte, CNOCO6HOM BbiAepXKaTb ero Bec.

- HepocTaTo4yHO NMpoYHOE OCHOBaHWE MOXET Bbl3BaTb NageHue npuéopa u
npuBeCTU K T paBme.

Ucnonb3yiiTe ykasaHHble Kabenu AnA aneKTponposoaku. BoinonHanTe

coeavHeHuA ¢ cobnoaeHnem TpeboBaHui 6e3onacHOCTH, YTO6bI Kabenu

He NPUBOAUIIN K NOBPEXAEHUIO KNeMM.

- HepocTaTouHo HafexXHble CoeAMHEHWA MOTYT Bbi3BaTb Neperpes u cTtaTb
NpUYNHON Noxapa.

MoaroTtoBbTeCh K CUJIbHLIM BETPam M 3eMIETPACEHUAM M YCTaHOBUTE

npu6op B COOTBETCTBYIOLEM MecTe.

- HenpaBunbHaA ycTaHOBKa MOXET Bbl3BaTb NaaeHne npubopa n NpU4nHNTL
Tpasmy.

Ucnonb3yiTe ¢mnbTpbl M Apyrve AONOSHUTENbHbIE NPUHAANEXHOCTH

TONbKO NpousBoAcTBa komnaHuu Mitsubishi Electric.

- ObpaTtnTech K ycnyram KBanmuuMpoBaHHOTOY TEXHWKA ANA YCTaHOBKM
AONOMHMTENbHBLIX NpucrnoocbneHnn. HenpaBunbHaA yCTaHOBKA,
BbINOMHEHHAA NONb30BaTenem, MOXeT BbI3BaTb yTEUKY BOAbI, ANEKTPOLLIOK
Wnu noxap.

Hukorpa He pemoHTUpYiTe Npubop camocToATenbHo. Ecnu Tpebyerca

PEMOHT KOHAMLMOHepa Bo3ayxa, obpaTuTech K aunepy.

- Ecnu npubop HenpasuibHO OTPEMOHTMPOBAH, 3TO MOXET BbI3BaTb YTEUKY
BO/ibl, 3MIEKTPOLLOK WK noxap.

He npukacaitecb K nonactAm Tensoo6meHHUKa.

- HenpasunbHoe obpatleHune ¢ npubopom MOXET MPMBECTN K TpaBMe.

Mpu yTeuke rasa oxnaxxaeHUA BO BPeMA YCTaHOBKMW NpoBeTpuTe

nometueHume.

- MNpun KoHTaKTe rasa oxnaxaeHusa ¢ orHem 6yayT BblAENATLCA ALOBUTHIE
rasbl.

YcTaHaBnvBainTe KOHAULIMOHEP COrMacHO UHCTPYKLIUAM, NpUBEAEHHbIM

B AAaHHOM PykoBoACTBE Mo ycTaHOBKe.

- HenpaBunbHana ycTaHOBKa MOXET BbI3BaTb yTEUKY BOAbI, ANEKTPOLLIOK UK
noxap.

Bce anekTpopaboTbl AOMKHbI BbINOMHATLCA KBanuULUPOBaHHbIM

NNLEH3UPOBAHHbIM 3/1IEKTPUKOM COrNacHoO JNeKTPOTeXHU4eCcKUm

CraHapaptam u Hopmam npoBeAeHUA BHYTPeHHEW NPOBOAKU U

WHCTPYKUUAM, MPpUBEeAEHHbIM B AaHHOM pyKoOBOACTBe; Bceraa

UCMonb3yWTe OTAEsNbHYIO CXemy.

- Mpn HepoCTaTOYHON MOLLHOCTU UCTOYHMKA MUTAHUA WAW HEnpaBUibHOM
BbIMOMHEHNN 3NEKTPOPabOT MOXET BO3HUKHYTb 3MEKTPOLLOK MMM Moxap.
Hape)xHo ycTaHOBMTE KPbIWKY (NaHenb) KOPO6KKU TepMuHana BbIBOAOB

Hapy>Horo npubopa.

- Ecnu Kpblwka (naHenb) KOpobkn TepmuHana BbIBOAOB HE yCTaHOBEeHa
Hajnexatumm o6pasoM, TO B Hapy>KHbI NPMBOP MOXET MONacTb Nblfb UK
BOJA, YTO, B CBOIO O4epe/ib, MOXET MPUBECTMN K NOXapy N 3N1eKTPOLLIOKY.

Mpu ycTaHOBKe M NepeMeLleHU KOHAULMOHepa Ha ApYron o6bekT He

3apA)auTe ero Apyrum xnapareHTom, Kpome xnapareHta R407C unu R22,

yKasaHHoro Ha npu6ope.

- Mpwn cmelweHun gpyroro xnapareHTa UnvM Bo3ayxa C NepBOHaYanbHbIM
XnagareHToOM MOXeT MPOU30MTH CO0M LiMKNa OXNaxkAeHNA 1 Nprubop MoxeT
6bITb MOBPEX/AEH.

Ecnu koHAnUMOHep ycTaHOBIEH B He60MNbLOM NoMeLLeHum, Heo6xoaAumo

NPUHATb Mepbl ANA NPeAOTBPaLLeHNA KOHLEHTPaLuM XxnaaareHTa cebilie

6e3onacHbIX Npeaenos B Cllyyae yTe4YKu xnapareHTa.

- [pOoKOHCYNbTUPYATECH C ANNEPOM OTHOCUTENbHO COOTBETCTBYIOLUMX MEp
no NpefoTBPALLEeHUIO MPEeBbILeHNA 4oNYCTUMON KoHUeTpauun. B cnyyae
yTeYKM XxnagareHTa v NpeBblleHNA AOMYCTUMbIX NIMMUTOB KOHLIEHTpaLmm
MOXEeT BO3HWKHYTb OMAacHOCHaA CMTyaLuA B CBA3W C HELOCTaTKOM
K1crnopoaa B MOMEeLLEeHNUN.

Mpu nepemeleHUM U NOBTOPHOW YCTaHOBKE KOHAULMOHEpa

NPOKOHCYNbTUPYNUTECH C AMNIEPOM UNKN KBanupuuUpoBaHHbIM

TEXHUKOM.

- HenpaBunbHaa ycTaHOBKa, BbINOMHEHHAA NoMb30BaTesIeM, MOXET Bbl3BaTb
yTeuKy BOAbI, ANEKTPOLLOK Unu noxap.

Mo 3aBepleHun yctaHoBKU y6eauTecb B OTCYTCTBMM YTEYKM rasa

OXNaXKAeHWUA.

- Mpu yTeuyke rasa oxnaxAeHUA v nonajaHun ero noj Bo3feicTeme
oborpeBsartenA, ne4yun, AyXOBKW WM APYroro UCTOMHWKA Tenna moryTt
obpasoBaTbCA AJOBUTbIE rasbl.

He nepepenbiBaiiTe 1 He U3MEHANWTE NpPeAOXPaHMTESIbHbIX YCTAaHOBOK

Ha 3alUTHbIX YCTPOWCTBAX.

- [Npu KOPOTKOM 3aMbIKaHUM U HACUNBCTBEHHOM BKJTIOYEHWM BbIKIoHaTenen
AaBMNeHNA, TePMOBbIKIOYaTENe UM Apyrux aNeMeHToB, Kpome Tex,
KOTOpble ykasaHbl MUTLY6MCH DNEKTPUK, MOXET BO3HUKHYTb NoXxap nnv
B3pbIB.

[nA yTunusauuu AaHHOTO U3aenusd, noXxanyucra, obpaturtecs K Bawemy

avnepy.

CneuumanucT no yctaHoBKe 1 crneuvanuncT no cucteme obecneyar 3awmry

OT YyTEYKMN B COOTBETCTBMU C MECTHLIMU CTaHAAPTaMM U HOpMaTMBaMM.

- MNpn OTCYyTCTBMN MECTHbIX HOPMATMBHbLIX aKTOB MOryT NPUMAHATLCA
cneayiowme ctaHaapTbl.

Ocob6oe BHUMaHue cnenyeT yaenATb TaKUM MecTam, Kak nogBanam u T.

A., TAe BO3MOXHO CKOMJeHue rasa xsapareHTa BBUAY TOro, 4To OH

TAXKenee Bo3ayxa.
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1.2. Mepbl npeaocTOpPOXHOCTU AnNA
npnbéopoB, B KOTOPbIX UCMONb3yeTcA
xnapareHT R407C

/\ Bunmanue:

¢ He ucnonb3yiTe umerowmeca Tpybbl xnapareHTa.

- Wcnonb3oBaHwue cTapbix Tpy6 xnaaareHTa 1 CTaporo Macna oxnaxAaHeHus,
copep>xxaiwmx 6onblume KOnM4YecTsa XI0PMHA, MOXET NPUBECTM K nopye
macna oxnaxaeHua Hosoro npubopa.

e [inA Tpy6 xnapareHTa ucnonb3yiTe 6ecLuoBHble TPY6bl u3 hocchopucroin
BOCCTaHOBJIEHHON MeaAu U MeAHbIX cnnaBoB. Kpome aTtoro y6eaurecs,
YTO BHYTPEHHAA U BHELWHAA NOBEPXHOCTb TPY6 uncTan, 6e3 yactuu cepbl,
oKuceMn, nbinu/rpA3mn, YacTuL, CTPYXKKKU, Macesn, Bnaru Unm Apyrux
3arpA3HeHun.

- 3arpAsHeHve BHyTPEHHEN NOBEPXHOCTH TPy6 xnaaareHTa MoOXeT Bbi3BaTb
yXyALeHne 0CTaTO4HOro Macna oxnaxkaeHua.

e XpaHuTe npegHa3Ha4yeHHble ANIA YCTAaHOBKU Tpy6bl B NMoOmMelLeHuH,
repMeTM4YecKMn 3aKpbiTbiMM C 060UX KOHLIOB A0 npunanku. (Yrabl u
Apyrue coeAuHHENA XpaHUTe B NJ1aCTMaccoBOM nakeTe.)

- I‘Ionap,aHme B UMK OXNaXXAeHWA NbiNuv, rpA3n Unu Boabl, MOXET yXyaWnTb
Macrno v Bbl3BaTb NPO6EMbl C KOMMNPECCOPOM.

¢ WUcnonb3yiTe B KayecTBe Macna oxJjaXXAEeHUA Macrno CIOXHOro unun
npoctoro acmpa unu ankuH6eH3on (Hebonbloe KONM4ecTso) ANA
NOKPbITUA pacTpy60B u chnaHLUeBbIX COeAUHEHUM.

- Macno oxnaxzaeHuA UICnopTUTCA Npy CMELLBaHUM C 60MbLUIMM KOTMHECTBOM
MVUHepanbHOro macna.

* HWcnonb3ynTe ANA 3anofHEHUA CUCTEMbI XXMAKUIA XNafaareHT.

- I'Ipvl MCNonb30BaHUM ra3oBOro XnagareHta AnAa repmeTmsaunmn CUCTEMbI,
cocTaB xnagareHTa B 6annoHe U3MeHnTcA, a paboymne nokasarenu npubopa
MOTYT yXyAWwnTbLCA.

e He ucnonb3syuTte Aapyrue xnapareHTbl, Kpome xnapareHta R407C.

- Mpu ncnonb3oBaHuMM Apyroro areHTa (Hanpumep, R22), Hanu4ne B Hem
XIOpUHA MOXET BbI3BaThb COOM LKA OXNMaXkAeHNA U MPUBECTM K YXYALEHWIO
mMacna oxnaxkaeHus.

* Wcnonb3ynTe BaKyyMHbIA HACOC C KOHTPOJIbHbIM KJlanaHOM o6paTHOro
xofa.

- Macno BakyyMHOro Hacoca MOXeT NPOHWUKHYTb 06paTHO B LMK OXNaXAeHWA
N NPMBECTU K YXyOLUIEHUIO Macnia OxXna>kaeHuA.

e He ucnonb3yinte ykasaHHbleé HM)XE€ UHCTPYMEHTbI C O6GbIYHbIM
XnapareHTom.

(MaHudonbp, 3apAAHBIA WNAHT, AeTEKTOp 06Hapy)XeHUA yTevkKu rasa,

KOHT PONbHbIN KJlanaH, OCHOBY 3apfifa XxfafareHTom, obopyaosaHue aona

cbopa xnapareHTa.)

CwmeLunBaHve 06bI4HOTO XnagareHTa n macna oxnaxaenva ¢ R407C moxeTt

BbI3BaTb YXYALEHNE Macna oxnaxAaeHua.

CmewnBaHme Boabl ¢ R407C moxeT Bbi3BaTb yXyAlleHMe macna

oxXnaxaeHuA.

XnapareHT R407C He cogepxuT xy1iopuHa. Mo3ToMy AeTeKTOpbl yTevek rasa,

npefHasHayeHHble AnA 06blYHbIX XN1aAareHToB, He 06HapyXXM1BaloT ero.

¢ He ucnonb3yiTe 3apAAHbIA 6annoH.

- Wcnonb3oBHue 3apAgHoro 6annoHa MOXeT BbI3BaTb yYXYALLIEHWE XnajareHTa.

e OG6palwanTecb C UHCTPyMEHTaMU OCO6GEHHO BHMMAaTE bHO.

- MonapaHve B UMK OXNaXKAEHWUA Nbln, FPA3N NN BOAbI MOXET BbI3BaTb
yXyALeHne Macna oxnaxaeHua.

1.3. [lepea BbINONHEHMEM yCTaHOBKMU

/\ Buumanue:

¢ He ycranaBnuBamnTe npubop Tam, rae BO3MOXKHA yTeuKa roproyero rasa.
- Mpn yTeyke rasa n ero CKOMIEHNM 0Koo Npmbopa MOXEeT NPOU30NTY B3PbIB.

e He ucnonb3yiTe KOHAMLMOHEP BO3AyXa B MecTax COAepXXaHuA

NPOAYKTOB, AOMALIHUX )XUBOTHbIX, PaCTEHMA, TOUYHbIX NPMOGOPOB UNU

npeAmMeToB UCKYCCTBa.

- KayecTBO NpoAyKTOB 1 T.4. MOXET YXYALINTLCA.

e He ucnonb3ynte KOHAMLIMOHEP BO3AyXa B 0COObIX yCNoBUAX.

- Hannune macen, napa, cynbgypHbIX UCNapeHuii U T.4. MOXET Bbi3BaTb
3HauMTenbHoe yxyaleHne paboymx nokasartenen KOHAMUMOHepa Wnu
NOBPEeaNTb €ro ANEeMEHTbI.

e [pwu yctaHoBKe npubopa B 60sbHULIE, HA CTaHUUM CBA3N UNK B
aHanorMyHom nomeuieHnn obecneybTe AOCTATOUHYIO 3alMTY OT LWyMa.

- NpeobpasoBaTenbHoe ob6opyAoBaHMeE, YaCTHbIA 3NEKTpOreHepaTop,
BbICOKOBOMbTHOE MeAuLMHCKoe obopyaosaHue unu obopyaoBaHue AnA
paanocBA3M MOTyT Bbl3BaTb cOoOi B paboTe KOHAMLMOHEepa Wnu ero
oTknoyeHne. C apyron CTOPOHbI, KOHAWLMOHEP MOXET MmewaTtb paboTte
Takoro o6opynoBaHMA CO3A4aBaeMbIM LUIYMOM, KOTOPbIA HapyLiaeT Xon
MeAMLMHCKMX NpoLeayp Unn paavoBeLLaHnA.

e He ycraHaBnuBaiTe Npu6op Ha KOHCTPYKLMU, KOTOpaA MOXET cTaTb

NPUYMHOMN YTEUKM.

- Mpw BNaXxHOCTU B MOMeLLeHum cBbille 80 % 1nv Npy 3aCoPeHUN APEHaXKHON
Tpy6bl, C BHYyTPEHHEro npnbopa MoXeT KanaTb KOHAEHCMPYIOLAACA Bara.
BbinonHAWTe ApeHaXx 04HOBPEMEHHO BHYTPEHHEro npubopa 1 Hapy>XHOro
npubopa, korga aTo TpebyeTcA.

1.4. BbinonHeHue 3nekTpopabotr Ao
yCTaHOBKMU (nepemeLleHun)

/\ Buumanue:

e 3asemnute npubop.

- He noacoennHanTe NnpoBoA 3a3emMieHuna K ra3oBon Tpy6e, BoaAHon Tpybe,
rpoOMOOTBOAY UMW NUHUKU 3a3eMneHnA TenedgoHHoW nposoaku. Mpu
HenpaBWIIbHOM 323eMITEHNN MOXET BO3HUKHYTb 3MTEKTPOLLIOK.

e OG6paTtHaAa ¢da3a nuHum L (L1, L2, L3) moxkeT 6bITb 06Hapy>xeHa (Kop
owun6kun 4103), Ho o6paTHyto a3y nuHuin L u nuHum N o6HapyxuTb
HEBO3MOXXHO.

- MNpu nogaye aNeKTPONMTaHNA B HEMPaBUNbHO COEANHEHHYIO CETb BO3MOXHA
NonomKa HeKOTOPbIX ANeKTpoaeTanen.

¢ [Mponoxute ceTeBoi kabenb TakK, YTO6bl OH He Gblf1 HATAHYT.

- HatAxeHne mMoxeT npuBecTu K paspbiBy kabenA u cTaTb UCTOYHUKOM
neperpesa u noxapa.

e YcTtaHoBuUTE NpepbiBaTenb Lienu, ecnu TpebyeTcA.

- Ecnu npepbiBaeTnb Lenu He yCTaHOBMEH, 3TO MOXET NpuBeTCH K
3NEKTPOLLOKY.

¢ WUcnonb3yiiTe ceTeBor kabenb 4OCTAaTOYHOW MOLIHOCTM HaNpPAXEHUA.
- Kabenu cnuwkom manoi MOLHOCTW MOTyT NPOropeThb, Bbl3BaTb Neperpes

1 noxap.

e Wcnonb3yiTe npepbiBaTesNb Lenu U npefoxpaHUTenb yKa3aHHOMN
MOLIHOCTMU.

- MpepnoxpaHnTenb unu npepbiBaTenb 60MbLUEA MOLWHOCTY UK CTaIbHON MK
Me[HbI NPOBOA, MOTYT BbI3BaTh MOMOMKY Npubopa unu noxap.

¢ He moiiTe geTanu KoHAULMOHepa.

- MbiTbe AeTanei KOHANLMOHEPa MOXET BbI3BaTb 3/IEKTPOLLOK.

¢ [lpoABnANTEe OCTOPOXXHOCTb, CrieAnTe, 4TO6bl ycCTaHOBOYHOE OCHOBaHue
He 6b110 NOBPEXAEHO Nocne ANIMTENbHOro UCNONb30BaHMA.

- Mpn HeycTpaHeHWN NOBPEXAEeHNA OCHOBAHWA NPUBOP MOXET ynacTb U
NPUYUHWTL TPaBMY UNW NOBPEXAEHNE NMYyLLeCTBa.

e [lponoxute ApeHaXHble TPY6bl B COOTBETCTBUM C UHCTPYKLUUAMMN B
naHHom PykoBopacTBe no yctaHoBKe AnA obecnevyeHnA Haanexaulero
ApeHuposaHuA. O6epHuTe TPy6bl TEPMOM3ONALMOHHLIM MaTepuanom
ANA NpeaoTBpalleHnA KoHAeHcauun.

- HenpaBunbHaA npoknaaka ApeHaXHbIX TPy MOXeT Bbl3BaTb yTeUKy BOAbI
1 NoBpeanTb Mebernb 1 Apyroe NMyLLEecTBO.

¢ bByabTe o4eHb BHUMATESIbHbLIM NPU TPAHCMOPTUPOBKe Npubopa.

Henb3na, 4yTo6bl NepemeLleHve Nnpubopa BbiNOMHAM OANH YENOBEK, eCN BEC

npubopa npesbiwaeT 20 Kr.

[lnA ynakoBKWN HEKOTOPbIX U3AENNIA UCMONbB3YIOTCA NNAacTUKOBbIE NEHTHI.

He npumeHaiiTe nx AnA TpPaHCNOPTUPOBKM, 3TO ONACHO.

He TporaiTe nonactu TennoobMeHHMKa ronbiMu pykamu. Bel moxeTe

nopesarbcA.

Mpy NnepemeLLeHNN Hapy>KHOro NpUbopa NOABELUMBANTE €ro B YKa3aHHbIX

TOYKax OCHOBaHMA npubopa. Tak>xe NoaAepXVBaNTe ero B YeTbIpex To4Kax,

YTOObI OH HE COCKOMb3HYI.

*  YTUNu3upyute ynakoBoYHble mMaTepuanbl ¢ cobniogeHnem npasun
6e3onacHoCTH.

- Takue ynakoBoYHble MaTepuarnbl, Kak rBo3am u Apyrve metanimyeckme unm
AepeBAHHbIE YAaCTW, MOTYT NPUYMHUTL NOPEe3 U APYryto TpasMmy.

- Ypanute nnacTUKOBbIN YNakOBOYHbIN NaKeT W yCTpaHUTe ero Tak, YTobbl
OH 6bIn HegoCTyneH AeTAM. [leT MoryT 3a0XHYThCA U YyMepeTb, ecnv 6yayT
nrpathb € NNacTUKOBbLIM YNakoBOYHbLIM NakeToM.

1.5. lMepen Hayanom
aKcnyartauum

npo6HoM

/\ Buumanme:
¢ [MNopkniouuTe aneKTponuTaHue npmbopa He meHee Yem 3a 12 yacoB Ao

Havana pa6oTbl.

- 3anyck npubopa cpasy nocrie NoAKMOYEHNA CETEBOrO MUTAHUA MOXET
Cepbes3HO NOBPEeAnTb BHYTPEHHME YacTu npubopa. CeTeBon BbiKoYaTesb
[OMXeH 0CTaBaTbCA BO BKITIIOYEHHOM MOMOXEHWUW B TEHEHWE BCEro nepnoaa
akcnnyarauum npubopa.

¢ He npukacanTechb K BbiKlo4aTENAM MOKPbIMU pyKamu.

- MNpuKoCHOBEHNE K BbIKOYATENIO MOKPbIMA pyKamMu MOXeT Bbi3BaTb

3NEKTPOLLIOK.
¢ He npukacaiitecb k Tpy6am xnapareHTa Bo BpemA paboTbl U cpa3y nocne

BbIKNIO4YeHUA npubopa.

- B TeyeHune n cpasy nocne akcnnyatauum npubopa Tpy6bbl xnaaareHTa MoryT
6bITb FOPAYNMYU UMW XONOAHBIMU, B 3aBUCUMOCTM OT YCNOBUIA NPOTEKatoLLero
B Tpybax, KoMnpeccope W ApPYrux afemMeHTax umkna oxnaxaeHuA
xnagareHTa. Bbl MoxeTe 06kedb M 06MOpPO3UTb PYKU NPY NPUKOCHOBEHUN
K Tpybam xnagareHTa.

¢ He ucnonb3yite KOHAULMOHEP BO3AyXa, €C/IU €ro NaHenu U KpbiWKW

CHATbI.

- Bpawatowmecs, ropayne 4acTum UM 4acTu non HanpsXeHuem MoryT
NPUYUHUTL TPaBMy.

¢ He oTkniovanTe NUTaHWe HeMeANIEHHO Nocrie BbiKo4YeHnA npubopa.

- Bcerna nopoxauTe He MeHee NATU MUHYT A0 OTK/IIOYeHWA nuTaHuA. NHave

MOXET BO3HUKHYTb yTe4Yka BoAbl U Apyrne npobnemsbi.



2. Acnonb3oBaHue B cOYeTaHUU C BHYTPEHHMMU npubopamu

PU(H)Y-(P)200YMF-C
56 dB <A>
PUHY-200 : 219 kr PUY-200 :218 kr
PUHY-P200: 225 kr PUY-P200: 223 kr

PU(H)Y-(P)250YMF-C
57 dB <A>
PUHY-250 :221 kr PUY-250 : 220 kr
PUHY-P250: 231 kr PUY-P250: 230 kr

Mogenb
YpoBeHb Lyma

Macca

MakcumanbHoe faBreHue xnagareHta 2,94 MlMNa

BHellHee cTaTuyeckoe gaBneHne 0MNa

BHyTpeHHue 6nokn | O6Lwas MOLWHOCTb 50 ~ 130 %

KOHAMLUMOHepa Mogaens / KonnyecTso 20~250/1~15 | 20~250/1~16
Pe>xxum oxnaxaexua: — 5 °CDB ~ 43 °CDB

Pe>xxum oborpesa: — 15 °CWB ~ 15,5 °CWB

Pa6ouyan Temnepatypa

3. NocTaBnAembie npucrnocobneHuA

@ MoHTaxHas apmarypa x 1

@ CoepuHutenbHaa Tpyba x 1 (CoeauHuTenbHan Tpyba noacoeanHeHa K npuéopy.)

4. MpocTpaHCcBO BOKpYr npubopa

@ [MnacTuHa AnA yCTaHOBKW BEHTUNALMOHHOM Tpy6bl (240, 933, 227) x 1

® BuWHT M4 x6
® YnnoTHeHwe (BHYTpeHHWit @23, BHelLHWA 935) x 1

[Fig. 4.0.1] (P.2)
<A> Bup cBepxy <B> Bup cboky

<C> Ecnu paccToAHne Ao NPenATcTBYA Manoe

® Mepen
HeT orpaHnyenuii onA BbICOTbI CTEH (CreBa 1 crnpasa)
© Hanpasnsatowan Bbixoga Bosayxa (Moctasky TpebyeTcA opraH13oBaTh Ha MecTe)
© [omKHO 6bITb OTKPLITO ® Boicota cTeH (H)
® Hert orpaHnyeHnA 4N1A BbICOTbI CTEH
L1 L2
PU(H)Y-YMF 450 250
PU(H)Y-P-YMF 450 450

(1) OcHoBHoOe Tpebyemoe NPOCTPaHCTBO

3a 3agHel naHenbio npubopa AOMKHO 6biTb OCTaBNEHO He MeHee 250 MM AnA
nocTynneHnAa Bo3ayxa. Ecnv yyecTb Heo6x0aMMOCTb fOCTYNa AnA 06Ccny>KnBaHusa
M T.4., TO criegyeT OCTaBUTb NPU6M3nTensHo 450 MM; TO XKe camoe OTHOCUTCA K
nepegHen naHenu npubopa.

(2) Ecnu umeetcA npenATcTBMe Haa npubopom

(3) Ecnu Bo3ayx nocTynaeT c NpaBoi U ¢ NIeBOM CTOPOHbI Npubopa

* BbicotacTeH (H) (cnepeau n c3aam) AOMKHA COOTBETCTBOBATL O6LLEN BbICOTE
npubopa.

e B cnyyae npeBblweHnA obLen BbicoTbl AobaBbTe paccToAHue “h” Ha Fig.
4.0.1 k L1mLa.

(4) Ecnu npubop OKpy>XaloT CTEHbI

MpumeyaHue:

e BbicoTa cTeH (H) (cnepeaun u c3aau) AomkHa cOOTBETCTBOBaTb obwien
BbicOTe npubopa.

e B cnyuae npeBblleHNA BbICOTbl NaHenu Aob6asbTe paccToAHue “h” Ha
Fig. 4.0.1 K L1 u L2.

L1 L2
PU(H)Y-YMF 450 250
PU(H)Y-P-YMF 450 450

Mpumep:  Koraa h = 100,
pa3mep L1 6yneT 450 + 100 = 550 mMm.

(5) YcraHoBKa pAapa npubopoB B nocriefosaTeNibHOCTU U HenpepbiBHaA
ycTaHoBKa

e [lpocTpaHcTBO, HeobxoAMMOe AN1A KONMNEKTUBHOMN U Hel'lpepblBHOl;I YCTaHOBKW:
[Mpu ycTaHOBKE HECKOMbKMX 6ITOKOB OCTaBbTE PACCTOAHUE, MOKA3aHHOE HUXE
AnA goctyna nopen n Bo3ayxa.

e OcTaBbTe OTKpPbITbIMA oba HanpaeneHuA.

e EcnuBbicoTa cTeH (H) npeBbiwaeT 06Luyto BbicoTy npubopa, Ao6aBbTe pasmep
h (h = BbicoTa cTeH <H> — obLan BbicoTa Npubopa) K pasmepam, MOMEHEHHbIM
3BE3404KON (*).

e Ecnu nepea npnmbopom v No3aan Hero NMeeTcA CTeHa, yCTaHOBUTE Apyr 3a
APYroMm A0 YeTbipex Npubopos B GOKOBOM HarnpasfieHUn 1 npeaycmMoTpute
npoctpaHcTBo 1000 MM unu 6onee Mexxay KaxaplM Npubopom Ana npoxona
BO3Ayxa 1 focTyna.

5. NMepemelyeHune npubopa n macca usaenus

[Fig. 5.0.1] (P2)

& BHumaHue:
BynbTe oyeHb BHUMAaTENbHbI NPU NepemeLieHnn npubopa.

- Henb3Aa, 4Tobbl NepemelleHre npubopa BbINOMHAN OAUH YenoBeK, ecnv Bec npubopa npesbiwaeT 20 Kr.
- [InA ynakoBKW HEKOTOPbIX U3AeNniA UCMONb3YIOTCA NNACTUKOBbLIE NEeHTbI. He NpuMeHAnTe ux AnA TPaHCMOPTUPOBKM, 9TO OMAacHO.

- He Tporante nonactu TennoobMeHHMKa ronbiMu pykamu. Bel MoxxeTe nopesatbea.

- Ypanute nnacTuKoBbIN yl'IaKOBO‘-IHbII;I nakeT U yCTpaHUTe ero Tak, 4YT06bI OH 6bIN HepocTyneH geTAM. [leTn MoryT 3a4OXHYyTbCA U yMepeTb, ecnu 6y.uyT urpatb C

N1aCcTUKOBbIM YNaKOBOYHbIM MakKeToM.

- [pv nepemeLLeHnn Hapy>KHOro npwéopa obA3aTenbHO [epXuTe ero B 4YeTblpex To4Kax. lNMepemelleHve Unmn nogbem ero 3a Tpy TOHKM MOXKET NPUBECTU K HeyCTOI;I‘-WIBOCTVI

Hapy>HOro Npuéopa 1 ero NageHuto.

6. YcTaHoBKa npubopa

6.1. YcTaHOBKa

[Fig. 6.1.1] (P2)
® AHkepHbIii 60nT M10 (nprobpeTaeTtca Ha MecTe).
Yron “He cen”.

e HapexHo 3akpenuTe 6onTamum, 4To6bl NPEAOTBPATUTL NaaeHve npubopa B
cry4ae 3emMneTpACEHNA UM CUMIbHOTO NopbiBa BeTpa.

* Vcnonb3ynTe ana npméopa 6€TOHHOE OCHOBAHWE UM OCHOBAaHW U3 YrNoBOW
cTanu.

*  Bubpauma moxe nepeaaBatbecA B paboyyto HacTb YCTAHOBKW, LWYM 1 BUGpaumsa
MOryT MCXOAWTbL OT Mofa M CTeH, B 3aBUCMCMOCTU OT pabo4ymx yCroBuiA.
[MoaToMy npefycMOTpUTE COOTBETCTBYIOLYIO BUOPO3ALUMTY (NOAYLLKH,
NpoKNagku, n T.4.).

* VY6eanTechb, YTO yrbl NNOTHO BCTANM HAa MECTO. Ecnmn yrbl HEeNNoOTHO BCTanu
Ha MecTo, MOTyT 6bITb NOTHYTbl YCTAHOBOYHBIE HOXKM.

A MpepynpexpaeHwue:

e O6A3aTHeNbHO ycTaHaBnMBaiTe NpMbop Ha AOCTaTOYHO NMPOYHOM
OCHOBaHuWM, KOTOpOe BbiAEPXUT Bec npubopa.
HepocTtaTo4yHo NpoYHOe OCHOBaHME MOXKET Bbi3BaTb NaAeHue npubopa,
YTO MPUYUHUT JINYHYIO TPaBMY.

e YcrtaHaBnuBaWTe NpuGop Tak, YTOObl OH ObiN 3alMILEH OT CUJIbHOrO
BeTpa U 3eMJ1IeTPACEHUA.
INio6oe HecobntoaeHne ycnosui YyCTaHOBKM MOXET Bbl3BaTb
napeHue npubopa, YTO NPUYUHUT JIUYHYIO TPaBMy.

MNpy BO3BEAEHMN YCTAaHOBOYHOIO OCHOBAHUA yaenAnTe 60nblioe BHUMaHue
NPOYHOCTU Mona, yTUAn3aumm cTo4HOW BoAabl (Npu paboTe npubopa M3 Hero
[OMKHA CTekaTb BoAa) U MapLUPYTY NPOKIaaku Tpyd 1 3N1eKTPOoNpOBOAKK.

Mepbl NpeaoCTOPOXKHOCTH NPU NPOoKIaaKe TPy6 U 9/1eKTPONPOBOAKMN CHU3Y
Mpw npoknaake Tpy6 1 aNeKTPONPOBOAKM CHU3Y Y6EANTECH, YTO YCTAHOBOYHOE
OCHOBaHue He 6oKupyeT OTBEPCTUA OCHOBaHuA npubopa. Mpu npoknaake Tpy6
CHW3Yy BO3BeAWTE YCTaHOBOYHOE OCHOBaHWEe He MeHee, Yem Ha 100 MM, 4TObbI

TpyObl MO MPOWTU NOA HMXKHEN NaHenbto npubopa.




RU

7.

[Fig. 6.1.2] (P.2)
® CkBO3HOE OTBEPCTHE ANA MPOKNAAKN TPY6 CHU3Y
(oTBEpPCTUE ANA 6onTa)
© (oTeBepcTve ana 6onTa AnA CTapbix Moaene)

YctaHoBKa Tpy6 xnapareHTa

6.2. HanpaBneHue noacoeauHeHnAa Tpyb

XnagareHta
[Fig. 6.2.1] (P2)

Tpy6bl COEAMHAIOTCA B BUAE BETBW HA TEpPMUHANe, K KOTOPOMY NOABOANTCA Tpyba
XnaaareHTa Hapy>Horo npuéopa, 1 3aTem pa3BeTBNATCA A1A NOACOEANHEHNA
K KaXA0My BHYTPEeHHeMy npubopy.

MeTop noacoeanHeHUA NpeaycmMaTpmBaeT YCTaHOBKY pacTpyboB Ha BHYTPEHHMX
npubopax, thraHueBbIX COeanHeHU ANA Tpyb Hapy>KHOro npubopa n naHueBbIX
coeanHeHuin ana Tpy6 xxunakoctn. ObpaTuTe BHUMaHWe Ha TO, YTO pa3BeTBEHHbIE
y4acTku Tpyb cnasHbl.

& MpepynpexpaeHwue:

Bcerpa npoABnAiTe npeaenbHY0 OCTOPOXXHOCTb ANA NpeaoTBpalleHnA
yTeuku rasa xnapareHTta (R407C wnu R22) npu ucnonb3oBaHuM niamMeHMm.
Ecnuras xnapareHTa BOMAeT B KOHTAKT C NylaMeHeM U3 No60oro UCTOUHUKa,
Hanpumep njamMeHeM ra3oBOW MMUTbI, OH pacliennAeTcA U reHepupyer
AAOBUTLINA ras, KOTOPbIA MOXeT Bbi3BaTb oTpaBfieHue. Hukoraa He
npoBoauTe CBapKy B HenposeTpuBaemMom nomeiueHuu. Mocne npoknaakn
Tpy6 xnapareHTa Bceraa NpoBepbTe, YTO YTEUKHU rasa Het.

71.

@
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8.

OcTOpOXXHO

Vcnonb3yiTe ana Tpyb xnapareHTta cneaytolme Matepuarnbi:

e Martepuan: Ucnonb3ynte Tpy6bl xnapareHTa, U3roTOBEHHbIE U3
occhopucToit BoccTaHOBNEHHOW mMean. Kpome Toro, y6eamTtech B
OTCYTCTBUW BPEAHbIX CEPHbIX N OKCUAHbIX CMeCeWn, NbiAn/rpAsu,
MeTanM4ecKol CTPY>XXKWU, Macen, Bnarv Uam UHbIX 3arpAsHeHuid Ha
BHYTPEHHEe 1 Hapy>XHOW NoBepxXHOCTM TPy6 ([lnA Moaenei ¢ xnagareHTom
R407C).

Mokynaemble TPy6bl YaCTO MOKPbITHI MbINbLIO U APYrMMU MaTepuanamy. Beeraa
NPOAYATE NX YNCTLIM MHEPTHBLIM ra30M.

MpoABnAWTE OCTOPOXHOCTb, 4TOOLI NP M3onupoBaHun Tpyb Tyna He
NPOHWKNA Nbiflb, BOAA UM ApYyrUe 3arpAsHAloLMe BellecTBa.

Mo BO3MOXHOCTM COKpaLLaiTe YiCno U3rnbos 1 aAenavTe paanyc nsrnba kak
MOXHO 60/1bLLIMM.

Bcerna cobniopante orpaHu4eHvA, o6o3HaYeHHble Ha Tpybax xnajareHta
(Hanpumep HOMWHanbHaA ANWHA, Nepenaj AaBneHuA, AvameTp Tpyobl).
HecobniogeHne aTux ycnosuin MOXeT Bbl3BaTb nageHve npubopa wnu
yXyaLeHne nokasaresnei oborpeBa/oxnaxaeHus.

Mogenn CM Series Y npekpawatoT paboTy npu HeAOCTaTO4HOM WU
136bITOYHOM KonM4ecTBe xnaaareHta. [py aTom BCeraa cneayeT NpaBunbHO
3apAanTb npubop. Mpu npoBeaeHUN TexobcnyXvBaHWA BCeraa CBEpANTECh
C 3aMeY4aHVAMY, YKa3blBAIOWMMU AJIMHY TPY6 N KONMYECTBO AOMOMHUTENBHOTO
xnapareHTa B o6eunx Tovkax, ¢ Tabnuuein pacyeTa KonuyecTea xnajareHTta
Ha 3a[Hei YacTu CePBVCHON NaHEeNN 1 ¢ MHdOpMaLmMet No AONONHUTENbHOMY
XnapareHTy Ha dTUKeTax Npu UCMONb30BAHUN HECKOSbKUX BHYTPEHHUX
npubopos.

Ucnonb3yitTe AnA 3anofIHEHUA CUCTEMbI XXUAKUWA XJlaAareHT.

Hukorga He ucnonb3ynTe xnagareHT AnA NpoayBku, Bcerga nonb3yinitech
BaKyyMHbIM HACOCOM.

Bceraa usonupyiite Tpybbl Haanexatmm o6pa3om. HegoctatouHaA U3onAauma
MpUBEAET K yXyAWEHUIO noKasaTesien Harpesa/oxaxaeHns, NMoABNeHNo
Kanernb BoAbl B peayabTate KOHAeHCaUMM U ApYruM Nogo6HbIM npobnemanm.

Mpn noacoeavnHenun Tpy6 xnapareHTa ybeamTech, YTO LWAPOBOIA KnanaH
Hapy>XHOro npubopa MOMHOCTbIO 3aKPbIT (yCTaHOBKa M3rOTOBUTENA) U He
ncnonb3yinte npubop, noka He 6yoyT noAcoeduHeHbl Tpybbl xnajareHTa
Hapy>HOro npuéopa 1 BHyTpeHHero npubopa, He byaeT BbIMOMHEH TECT Ha
Hanuuve yTeyku xnagareHTa u He 6yaeT 3aBepLUeH NpoLecc NPoayBKU.

Bcerpa I/ICI'IOJ'IbSyﬁTe HeoKkucnawuwmeca marepuanbl anA cnanku. Ecnu He
MCNOMb3YIOTCA HEOKUCNAIOLMECA MaTepranbl AnA Chanku, MOXeT NPOU3onTn
3acopeHue nnun noespexxaeHne Kkomnpeccopa.

JdononHuTenbHbIW 3apAa XNagareHTa

@® Hukorpa He BbinonHAWTe paboTbl NO COeAUHEHUIO TPY6 Hapy>XHOro

npu6opa noa AoXAeM.

N MpeaynpexxaeHue:

Mpu ycTaHOBKE U MOHTa)ke Npubopa 3apAXKalTe ero ToNbKO xagareHTom,
yKa3saHHbIM Ha npubope.

- MNopmewwuBaHve gpyroro xnagareHTa, Bo3ayxa U T.4. MOXET HapywuTb LMKN

OXJTaXXAeHUA 1 cTaTb I'Ipl/l‘-WIHOVI Cepbe3HOoro noBpeXXaeHuA.

& BHumaHue:

Wcnonb3yiTe BaKyyMHbI HACOC C KOHTPOMbHbIM KNlanaHom o6paTHoOro

xoga. (AnA moaenein ¢ xnapareHTom R407C)

- Ecnu BakyyMHbI# HACOC HE OCHALLEH KOHTPOJIbHLIM KranaHoMm ob6paTHOro
X0[a, Macno BaKyyMHOro Hacoca MOXeT MPOHWKHYTb 06paTHO B LMK
OXNaXKAEeHWA N NPUBECTU K YXYALIEHWNIO Macna OXnaxAeHuA U Apyrum
npobnemam.

He ucnonb3yiiTe noka3aHHble HMXXE MHCTPYMEHTbl C OObIYHbIM

xnapareHTom. (OnAa mogenein ¢ xnagareHtom R407C)

(MaHudonbAa, 3apAAHbINA LWNAHT, AeTEeKTOp o6Hapy)XXeHUA yTeuku rasa,

KOHTpOanbIﬁ KnanaH, OCHOBY 3apAfa XnapareHTtom, BaKyyMHblﬁ

AaTy4uK, obopyaoBaHue AnA cbopa xnagareHTa)

- I'Io,qmemMBaHme 06bl4HOrO XnagareHta n macsna oxnaxaeHuma MoxXeT
BbI3BaTb YXyALIEHNe Macna oxnaxaeHua.

- I'Io,qmeLumsaHme BOAbl MOXET BbI3BaTb yXyALlEeHMEe Macsia OXJlaXkKAeHUA.

- XnapareHT R407C He coaepXuT xnopmHa. NoaToMy AeTEeKTOopbl yTeyek rasa,
npegHa3Ha4deHHble onA 06bIYHbIX XnagareHTos, He 06Hapy)KI/IBaIOT ero.
Ob6palyanTechb C MHCTPyMeHTamMu oco6eHHO BHUMaTenbHo. ([nAa moaenen

¢ xnapareHTom R407C)

- MonagaHue B LMKN OXNaXKAEHUA MbiNW, FPA3W UK BOAbI MOXET BbI3BaTb
YXyALleHne Macna oxnaxaeHua.

Hukorpa He nonb3yinTtech umelowmumucA Tpybamu xnapareHta. (AnAa

mopaeneu ¢ xnapareitom R407C)

- bonblwoe KonuyecTBo xnopuHa B 06bIYHOM XnajareHTe u macne
oxflaXXaeHuA B UMeroLmnxca pr6ax BbI30OBET yXyALleHWe HOBOro XxnaaareHTa.

XpaHuTe Tpy6bl, NpeAHa3Ha4YeHHble ANA YCTaHOBKM, B NoMeLieHuu; oba

KOHUa pr6 AOJIKHbI 6bITb repmeTn4ecKu 3aKpbiTbl A0

HenocpeAcTBEHHOro MOMEHTa Crnanku.

- |-|pI/I nonagaHuu nbinn, rpA3N UK BOAbl B UUKJT OXJlaXXAeHUA mMacio
YXYALWWTCA N MOXET BbIATU U3 CTPOA KOMMPeCccop.

He ucnonb3yiite 3apAaHbIA 6annoH. (OnAa moaenen ¢ xnagareHToMm

R407C)

- Wcnonb3osHue 3apAaHoro 6annoHa MOXeT Bbi3BaTb yXyALLIEHWe XnajareHTa.

He nonb3yitecb cneunanbHbIMU MOIOWMMKU CpeACcTBaMU ANA MOWKMU

Tpyb6.

7.2. Cucrtema Tpyb xnapareHTta

Mpumepbl noacoeanHeHnsa

[Fig. 7.2.1] (P.3)

Tpy6a 4N1A XMaKocTH Tpy6a anna rasa

O6LanA MOLHOCTb BHYTPEHHUX NpUGOpoB

[O Homep mopenu

Bcero I'Ipl/lﬁOpOB HW>XXe No NoToKy MO,CleJ'Ib KOMnneKTa OTBeTB/IeHnA
KornnekTop ¢ 4 0TBETBNEHUAMU KonnekTop ¢ 7 oTBETBNEHNAMU
[ KonnekTop ¢ 10 oTBETBNEHUAMM

® BHewHuit Npn6op MepBoe oTBeTBNEHNE

© BHyTpeHHui npuop ©® 3arywka

Mpu noctaBke ¢ 3aBoAa-u3roToBUTENA Hapy)KHbII;I 6nok 3anpasnAeTcA
xnapgareHToM. [1ocKonbKy 3TOT 3apA4 He BKIOYaeT KoNmM4ecTBo, Heobxoanmoe
ANA NPOANeHHbIX pr6, Ha nnowanke I'IOTpe6yeTCF| npoBecTn AONONHUTENbHYIO
3anpaBKy AnA KaXAoW NUHUKM xnagareHTta. [nA npaBunbHOro o6cny>kmBaHvA B
6y.uyu.|eM BCeraa aepxXxuTe sannucu no pasmepy n onvHe KaXkJoW NMUHWN XNapareHTa
N KONM4YecTBY LOMOMHUTENIbHO 3anpasBfIeHHOro xsagareHta B cneunasnibHO
oTBeAeHHOM A/1A 3TOro MecTe Ha BHELIHeM npmﬁope.

8.1

PacuyeT pononHuUTenbHOro 3apAaa
XnagareHta

PaccuuTtante BenuunHy AOMNOMHUTENbHOrO 3apAha Ha OCHOBE AfMHbI
YONUHUTENbHOIO y4acTKa prﬁbl N pasMepa NuHUM XnagareHTta.

McnonbayinTe Tabnuuy cnpaea AfiA PyKOBOACTBA MPU pacyeTe BENUYUHbI
[OMOMHNTESNBHOTO 3apAAa U 3arnpasbTe CUCTEMY COOTBETCTBEHHO.

Ecnu pesynbTtar noacyeTa coctaBnAeT Apobb MeHblue 0,1 KK
Hanpuwmep, ecnu npm pacyeTe 6bin1o nonyyeHo 10,62 Kr, oKpyrnuTe pesynbrat
0o 10,7 kr.



<[lononHWTeNbHbIN 3apAaa>

[lononHuTenbHbIN Paamep Tpy6bl
3apAaa xupkoctn Oblan
=| auna 0127 x0,12 |+ | pma 09,52 x 0,06 | | pnuma 96,35 x 0,024 | + O

Pa3wvep Tpy6b!
xuakoctn Obiwan

Paamep Tpy6bl
xuakoctn Oblwan

XnagareHta
(kr) (M) x 0,12 (kr/,m) (m) x 0,06 (Kr/m) (M) x 0,024 (kr/m)
<[pumep>
BHyTp. 1:40 A: 12,7 40m a: 26,35 10m Mpw
2: 100 B: 9,52 10m b: 29,52 5™ YKAAHHbIX
3:40 C: 29,52 15m  c: 26,35 10m HIKE
4: 32 d: 26,35 10m YCTIOBUAX
5:63 e: 99,52 10m
O6wan anvHa KaXow NMHUM XXMAKOCTU crneayoLwasn:
212,7.A=40m
29,52:B+b+e=10+5+10=25m
26,35:a+c+d=10+10+10=30m
CnepoBarenbHo,
<lMpumep pacyeTta>
[ononHuTenbHbI 3apAa xnajareHTa
=40x0,12 + 25 x 0,06 + 30 x 0,024 + 2 = 9,02 Kr
3HayeHve a
O6Lan MOLWHOCTb COeAMHAIOLLMXCA BHTYPEHHMX NPM6opoB [of
no Mogenu 80 1,0 kr
Mogenu 81 - 160 1,5 kr
Mopenu 161 - 325 2,0 kr

8.2. Mepbl nNpeaAoCTOPOXHOCTU nNpwU
noacoeavHeHuun Tpyb6/ynpasneHuu
KnanaHamu

e To4HO BbLIMOMHANTE WHCTPYKLUMM MO COeAvHeHuio Tpyb n akcnnyaTauuu
KnanaHoB.

e Tpy6a noAacoeaMHeHWA CO CTOPOHbI MOCTYNAEHUA rasa cobpaHa
M3roTOBUTESIEM.

@ [Mpwu cnaumBaHun C coeavHUTENbHOW TPy6oMn K naHuem yganute
coeauHUTenbHYo TPyby 1 chnaHew U3 LIAPOBOro KnanaHa u npoeeauTe
cnamnky BHe npubopa.

® [MMpw yoaneHun coeauHUTENBHOW TPy6bl M LWAPOBOrO KfanaHa ynanute
nnomby, NPUKPENEHHYO Ha 3aAHEN CTOPOHE 3TOT0 NIUCTAa U Haknente
€ro Ha NoBEpPXHOCTb (hraHLa LIapoBOro KranaHa, YTobbl B HEro He nonana
nbib.

® Uukn oxnaxaeHWA 3aKpbIT KPYrMbiM CMIOWHBIM YNAOTHEHUEM NpU
oTrpy3ke, ANA NPeAoTBpaLleHVA YTeYKn rasa mexay dnaHuamu.
MocKornbKy B TaKOM COCTOAHUM paboTa HEBO3MOXHA, YOEeAUTECD, YTO Bbl
3aMEHUN YNNIOTHEHUE APYTVM, HE CMIOWWHBIM YMAIOTHEHUEM, UMEIOLLMM
OTBEPCTUA, 3aKPENNeHHbIM Y COeANHEHUA TPYObI.

@ TMpu ykpenneHun ynnoTHEHWA C OTBEPCTUAMU COTPUTE MblNb C
NoBEpPXHOCTK hnaHua n ynnoTHeHnAa. HaHecute Ha o6e NOBEPXHOCTU
YNNIOTHEHUA CMOW OXNaXkJatoLero MatwmHHoro macna (Macno cnoxHoro
W NPOCTOro 3dhmpa Unn ankuH6eH30n [HebonblLuoe KONNYecTBo]).

[Fig. 8.2.1] (P3)

¢ [locne npoaoyBKW 1 3apA4KM XNaAareHToM ybeanTech, YTO py4vKa NonHOCTbIO
B OTKPbITOM nonoxeHun. Mpu paboTe ¢ 3aKpbITbIM KnanaHoM B LUKNe
oxna)xaeHnA BO3HMKHET HapylleHne AaBfeHuA, YTO B CBOK o4vepenb
NoBPEANT KOMMPECCOop, YETbIPEXXOA0BON KNnanaH v T.4.

e Onpenenute KONMYECTBO JOMOMHUTENBHOMO 3apAAa XnaaareHTa ¢ NoMOLLbIo
opMysbl 1 3apAAMTe AONOMHUTENbHBIN XNafareHT Yepes CepBUCHbIN MOPT
nocne Toro, kak paéoTta no coeanHeHuto Tpy6 byneT 3aBepLueHa.

* [Mo okoH4aHWU paboTbl HAAEXKHO 3aKPONTE CEPBUCHbIV MOPT M KPbILLKY, 4TOObI
He 6bINo yTeuku rasa.

[Fig. 8.2.2] (P3)
<A> [LLlapoBoi1 knanaH (Co CTOpPOHbI Nofayum rasay)]
(Ha aTol unntocTpauumn KnanaH nokasaH B NofIHOCTbHO OTKPbITOM COCTOAHUN.)
<B> [LLlapoBoi1 knanaH (Co CTOPOHbI NOAAYM XNAKOCTH)]

® CrepxeHb KnanaHa
[MOMNHOCTbIO 3aKPbIT N3TOTrTOBUTENEM, NPV MOACOEAUHEHNN TPYE, NPU NPOAYBKE
W Npu 3apAaKe AOMOMHUTENbHLIM XnaaareHToM. MONHOCTLIO OTKPLIT nocne
BbINOTHEHNA 3TNX paboT.]

Cronop [MpenoTBpaLlaeT NOBOpOT CTEPXKHA KnanaHa Ha 90° unu 6onee]

© e

YnnoTtHeHue (Mpucnocobnexue)

[N3roToBuTENb: HNYMACy-KOPNOpewLUH]

[Tvn: T/#1991-NF]

©® CoeauHutenbHana Tpy6a (MpucnocobreHne)

[Mcrionb3ya ynnoTHeHWe HaiedkHO NofacoeanHUTe Ty TPYBy K chnaHuy knanawa,
4TO6bI He 6bIN0 yTeuku rasa. (KpyTAwwmin MomeHT: 25 N-m (250 kr-cm)) CmaxbTe
06e CTOPOHbI YNIIOTHEHWA MaCNIoM oxnaxaeHnA (Macno CRoXHOro nnm npocToro
adhmpa nnm ankuHbeH3on [Hebonbluoe Konn4ecTso)).]

® OTKpbITh (BLINONHANRTE MEANEHHO)

® Kpbiwka, megHan
[CHUMMTE KpbILLKY 1 yNpaBnAiTe CTEPXXHEM KnanaHa. Beeraa cHoBa 3akpbiBanTe
KnanaH KpblILLKO Mo OKOHYaHuM paboTbl. (KpyTALLMIA MOMEHT KPbILIKM CTEPXHA
knanana: 25 N-m (250 kr-cm) unu 6onee)]

© CepsucHbIl nopT
[WcnonbayeTca anA npoaysku Tpy6 xnaaareHTa n Ao6asneHnA AONONHUTENbHOIO
xnajareHTa Ha obbekTe.
OTkpbiBaiiTe U 3aKpbiBaiiTe 3TOT NOPT C MOMOLLbIO [BYCTOPOHHErO raeyHoro
Kntoya.
Bceraa cHoBa 3akpbiBanTe €ro KpbIWKOW N0 OKOHYaHUU paboTbl. (KpyTALwmii
MOMEHT KPpbILIKK cepaucHoro nopta: 14 N-m (140 kr-cm) unu 6onee)]
® Taitka ¢ pacTpy6om
[(KpyTAwwmin momeHT: 55 N-m (550 Kkr-cm))
OcnabnaiTe n 3aKpyunBanTe 3Ty raviky ¢ NOMOLLbI ABYCTOPOHHErO rae4yHoro
KntoYa.
CmaxbTe KOHTaKTHYIO MOBEPXHOCTb pacTpyba macnom oxnaxaexua (Macno
CMNOXHOTO UK NPOCTOro adpupa nnu anknHbeHson [HebonbLuoe KoNNYecTBso)).]
212,7
25,4 (PU(H)Y-(P)200)
228,58 (PU(H)Y-(P)250)
Mpoknanka Tpyb Ha o6bekTe
[MpunaninTe coeanHuTenbHyto Tpyby. (Mpu cnaike NCNoNb3yNTe HEOKNCNEHHDIN
npuna.)]

© o

© MnotHaa ynakoska

& VYnnoTHeHve ¢ oTBepcTUAMK

CooTBeTCTBYOWNIA KPYTALMA MOMEHT rae4yHoro Kinio4a € orpaHuyuTenem
KpYTALLEro MOMeHTa:

BHewHwii anameTp MeaHow Tpy6bl (MM) | KpytAwmii momeHT (N-m) / (kr-cm)
26,35 14 no 18/ 140 po 180
29,52 35 po 42/ 350 go 420
12,7 50 no 57,5 /500 go 575
215,88 75 no 80/ 750 fo 800
219,05 100 o 140/ 1000 oo 1400

CTtaHpapT yrna 3akpy4BaHuA:

[unameTp Tpy6bl (MM) | Yron 3akpyymBaHua (°)
26,35, 29,52 60 oo 90
12,7, 615,88 30 0o 60
219,05 20 pno 35

[Fig. 8.2.3] (P3)

MpumeyaHue:

Ecnu HeT raeyHoro Kii4ya ¢ orpaHU4MTENneM KpyTALIEro MOMEHTa,
ucnonb3yiTe crneaylowwnii MeToa:

Mpu 3akpy4ymBaHMK raiku ¢ pacTpy6om ¢ NOMOLUbIO FAae4YHOro Kilko4a Bbl
AocCTUraeTe TOUKMU, FAe KPYTALUMIA MOMEHT pe3ko yBenuuusaeTcA. MoBepHUuTe
raikKy c pacTpybom nocrie aTo TOYKM Ha yros, ykasaHHbli B Tabnuue Bbiwe.

/\ Buumanue:

e Bcerga ypanAaute coeAuHuTenbHylo Tpyby u cdnaHey U3 wapoBoro
KnanaHa u nposoauTe crnaky BHe npubopa.

- MNpwu cnavike coeanHUTENbHON TPYObl B YCTAHOBNEHHOM COCTOAHMM LLAPOBOW
KnanaH HarpeeTcA 1 BbI30BET NOBPEXAEHNE UMK yTeYKy rasa. Takxe MoryT
6bITb 060XOKEHbI TPYObl BHYTPY Npubopa.

e Wcnonb3yinTe B KayecTBe Macria oxfiaX[ieHMA Macrio CJI0KHOro Unu
npocTtoro achupa unu ankuH6eH3on (Hebonbwoe Konu4yecTBo) AnA
NOKpbITMA pacTpy6oB u cdnaHueBbix coeAnHeHuin. (AnAa moaenen c
xnapareHTom R407C)

- Macno oxnaxaeHuna UCnopTUTCA NPY CMELIMBaHUM C 60MbLIMM KOTMYECTBOM
MWHepasibHOro Macna.

8.3. Tect Ha repmeTUYHOCTb, NpoAyBKa U
3apAaKa xnagareHTta

@ TecCT Ha repMeTUHHOCTb
BbinonHAWTe npu 3akpbiTOM CTOMOPHOM KranaHe Hapy>XHoro npuéopa u
repMeTusnpyinTe Tpybbl COEANHEHNA U BHYTPEHHUI MPUMOOP Yepes CEPBUCHbIN
NopT Ha CTOMOPHOM KranaHe Hapy><Horo npubopa. (Bceraa repmetusnpyite
C CepBUCHbIX MOPTOB TPY6Obl XXMAKOCTY 1 TPYObl XNajareHTa.)

[Fig. 8.3.1] (P.3)
® Asor

© AwnanusaTop cucTembl

K BHYTpeHHemy npubopy
PykoATka BHu3
® PykoATka Beepx CTOMNopHbI KnanaH

© Tpy6a anA XnakocTu Tpyba ana rasa

©000e®

@ HapysHbiit npuéop CepBUCHbI NopT

<[nAa mopenen ¢ xnagareHTom R407C>

MeToa npoBeAeHnA TecTa Ha repMETUYHOCTb NPaKTUYECKN TaKoW Xe, Kak 1 ana
R22 mogenen. OaHako MOCKONbKY yKa3aHHble OrpaHU4eHnA CBA3aHbl C
BO3AEMCTBNEM Ha Macno OxnaxAeHwA, Bcerga cobnoganTe ux. Kpome Toro, npu
Mcnonb3oBaHWM Hea3eoTponHoro xnapareHta (R407C, n T.4.) yTedka rasa
Bbl3blBA€T U3MEHEHUE XMMWUYECKOro cocTaBa CMecu U HebnaronpuATHO
ckasblBaeTcA Ha ahheKTUBHOCTU paboThbl Npubopa. B cBA3M ¢ 3TM HeobxoanMo

npoBeCTU TwaTesbHOoe UcnbiTaHWe Ha repMeTUYHOCTb.




RU

nOpH,El,OK npoBeneHnA TecTa Ha repMeTU4HHOCTb

OrpaHuyeHua

1. lepmeTn3aumA ¢ nomoLLbIo asoTa

repMeTU4yHOCTb B nopAgkKe.

cnepyoLmin TecCT.

ny3bIPbKU.

(1) Mocne repmeTtusaummn po Tpebyemoro ypoBHA AaBneHwa (2,94 MMa) ¢ nomolplo asoTa
ocTasbTe NPUGOP NPUMEPHO Ha OAMH AeHb. Ecnv nocne aToro AaBneHne He ynaaeT, 3HauuT

OpHako ecnu aasnexne ynageT, TO NOCKOMbKY TOYKa yTEeYKN HeU3BECTHA, MOXKHO BbINOMHUTL
(2) Mocne onucaHHOM BblLLIE repMeTM3aummn ONpPbLICKaNTe y4acTKM CoeamHeHnA pnaHueB, y4acTku
cnanku, dnaHubl 1 Apyrue y4acTku, rae MOXeT MpOUCXOAUTb yTeuka, crneuunanbHbim

ny3bipAWMMEA areHToM (Kbtobodbneke v T.4.) U 3aTeM CMOTpuTe, rae 6yayT BO3HUKATb

(8) Mocne okoHYaHWA TecTa Ha repMETUYHOCTb COTPUTE MY3bIPALUMIACA areHT.

e [lpy ncnonb3oBaHMM BOCMIAMEHAIOLErocA rasa unu Bo3ayxa
(chnopona) B Ka4dyecTBe areHta repmeTtusauuu, moxet
BO3HUKHYTb NoXap nnuv B3pbiB.

2. [epmeTn3aumA ¢ NOMOLLBLIO ra3a OxXnaxaeHna n asota

(2,94 MMa), ucnonb3yA a3oT.

4YTO JaBNneHue He najaeT.

ANeKTpoaeTeKTopa yTevek.

(1) OoBeauTe paBneHue rasza npmbnuanTensHo fo 0,2 MIMa, foBeauTe A0 pacyeTHOro AaBNEHNA
OpHako He repmeTusnpyinte cpasy. OcTaHOBMTECH BO BPEMA repmMeTusaunm u nposepbTe,

(2) MpoBepbTe, HET NN YyTEYKUN Yepes yHaCcTKU CoeaAMHeHVA onaHuUeB, y4acTKM Cnanku, onaHubl
W Opyrue y4acTKu, A€ MOXEeT NMPOUCXOAMUTb yTeuka, ¢ MoMOoLLbio coBMecTumoro ¢ R407C

* He ucnonb3ynTe Apyrve xnapareHTbl, KDOMe TOro, KOTOpbIN
yKasaH Ha npubope.
e [epmeTusauma ra3om n3 6annoHa BbI3OBET M3MEHEeHue
KOMMNO3MLUMOHHOFO cocTaBa xnapareHta B 6annoHe. (OnA
mMopenen ¢ xnapareHtom R407C)
Vcnonb3yviTe MaHoOMeTp AaBMeHNA, 3apAAHYI0 KOPOOKyY 1 Apyrue
yacTu, cneumanbHO npegHasHadveHHole anAa R407C. (OnA
mMopenen ¢ xnapareHtom R407C)

(3) OTOT TECT MOXXHO NPOBOAUTL BMECTE C TECTOM C NMPUMEHEHMEM My3bIPALLErocA areHTa. e OneKTpUYecKuin OeTEeKTOp YyTeuku rasa anA xnagareHta R22

He cnocobeH 06Hapy>uTb yTeuKy rasa xnapareHta R407C.
* He ucnonb3ynte rannonaHbii ooHapb. (OH He obHapyXuT
yTe4ek.)

@ nNpoayska
MpousseanTe OTKAYKy C 3aKpbITbIM LIAPOBLIM KAaMaHOM Hapy>XHOro 6noka
KOHANLMOHEPA; C NMOMOLLIbIO BaKyyMHOIO Hacoca Npou3BeanTe 0TKauKy Kak
COeaNHUTENNbHBIX TPYO, Tak 1 BHYTPEHHEro 6510ka KOHAMLIMOHEPA C CEPBUCHOTO
nopTa, pPacrnofoXeHHOro Ha LWapoBOM KnamnaHe HapyXHoro 6noka
KoHAuumoHepa. (Bcerga npopyBaiiTe Yepe3 CepBUCHbIA MOPT Tpyby AnA
>XXnAKocTW 1 Tpyby AnA rasa.) Mo gocTukeHUn ypoBHA Bakyyma 650 MNa [abs]
npoJomKanTe NpoayBKy elle B Te4YeHne 0AHOro Yaca unm 6onee.
* Hukorga He ocyliecTBnAiTe NpoayBKy C MOMOLLbLIO XadareHTa.

[Fig. 8.3.2] (P3)

® Awnanuaatop cucTembl PykonATka BHu3
© PykoaTka Beepx ©® LWaposon knanaH
® Tpyba andA XuaKocTu ® Tpyb6a ana rasa
© CepsucHbIii nopT ® TpoiHoe coeanHeHne
® KnanaH Q@ KnanaH
® BanmoH © Becobl
® BakymmHbIin Hacoc
Mpumeyaxue:

e Bceraa po6aBnsAiiTe COOTBETCTBYlOLEE KONMMYECTBO XNagareHTa. Takxke
BCerAa repmMeTU3vpynTe cucTemy XXuaKum xnagareHtom. HepocratouHoe
WUnu n3bbITOYHOE KONMUYECTBO XNaAareHTa npuseaeT K Henonaakam.

*  WUcnonb3yiTte KanmbpoBaHHbI MaHUGONbA, WAHT 3apAAKK U apyrue
YacTu, NpeAHa3Ha4yeHHble ANA XnajareHTa, KoTopble 0603Ha4YeHbl Ha
npubope.

* WUcnonb3yiiTe rpaBumeTpuyeckuil AaTumk. (CnNocobHbI K 3amepam A0
0,1 kr.)

¢ WUcnonb3yiiTe BaKyyMHbI HACOC C KOHTPOJbHbIM KNlanaHom o6paTHoro
xopa. (AnAa mopenein ¢ xnapareHtom R407C)

(PekoMeHAyeMblit BaKyyMHbIi aaTuuk: POBMHINP 14830A, TepmucTop)
Takoxe ucnonb3ynTe BaKyyMHbIW AaT4MK, KOTOPbIWA pernctpupyet 0,5 Topp
WY Bbile nocne NATU MecALeB paboTbl.

® 3apapka xnagareHTta (OnA mopenen ¢ xnagareHtom R407C)

MockonbKy B Nprbope ncnonb3yeTcA Hea3eoTPOMHbIV XNaaareHT, ero cneayet
3apAxartb B Xxuakon case. CooTBeTCTBEHHO, Npu 3apAaake npubopa
xnagjareHTom n3 6annoHa, ecnv B 6annoHe HeT cMPOHHOM Tpy6bl, 3apAxanTe
)KVI,D,KI/II7I XflagareHT, nepesepHyB 6annoH BEPXOM BHU3, KaK NOKa3aHO HUXe.
Ecnu Ha 6annoHe HeT cuchoHHOM TPyObl, Kak NoKasaHo Ha PUCyHKe cnpasa,
TO )KVI,EIKI/II;I XnagareHT MOXHO 3apAXaTb npu 06bl4HOM BepTUKabHOM
nonoxxeHun 6annoHa. NMoaToMy BHAMAaTEIbHO 03HAKOMbTECh C TEXHUHECKUMMU
ycnosuAaMu 6annoxHa. Ecnn npubop TpebyeTcA 3apAXaTb rasoBbiM
XxnlafareHToM, 3aMeHuTe BeCb XNnajareHT HOBbIM xnagareHTom. He
MCMNONb3yNTe OCTaBLUMICA B 6annoHe xnagareHt.

[Fig. 8.3.3] (P.3)

8.4. TepmowusonAuuA Tpyb xnapareHTa

ObnA3aTenbHO n3onupyiTe Tpybbl xnagareHTa, 06epHyB OTAENbHO TPybbl AnA
XUAKOCTK 1 Tpy6bl ANA rasa B TEPMOYCTOWYMBLIA MONUITUNEH AOCTaTOYHON
TOMLLWMHBI, 4TO6bI He 6bI10 3a30pa B COEANHEHNN MeX Ay BHYTPEHHUM Nprbopom
1 N30NALMOHHBLIM MaTepuanom. Mpu HepoCTaTOMHOW M30MALMM NpousoinaeT
KOHAEeHcaumA n obpasoBaHue Kanenb BoAbl. [poABnAenTe ocoboe BHUMaHME K
N30MALMN Ha MOTOSKeE.
[Fig. 8.4.1] (P4)

® CranbHaA NpoBonoKa Tpy6bi

© ActanbToBan MacTuka unn accansT

©® TepmousonaumoHHbIi MaTepran A ® HapyxHbin crioi B

CTeKnoBonokHo + CtanbHafA NpoBosioka

Anresus + TepmoycTon4nsan NonmMaTuIeHoBan rybka
+ AAresvBHaA nNeHTa

BHyTpeHHun
npuéop

TepMoV30MALMOHHBIN
martepuan A

BuHunoBaa neHta

BonoHenpoHuuaemas TKaHb +
BpoH3oBbIi acanbT

Hapy>Hbiin | BogpoHenpoHuuaeman TkaHb + LinHkosaA
npuéop nnactuHa + MaanaHaA kpacka

Hapy>Hbii cnot B | Mon

MpumevaHue:
L anI UCNoJib30BaHUU NOJINITUSIEHA B Ka4eCcTBe NOKPbITUA He Tpe6yeTcn
accanbTOBOro NOKPbITUA.
e [1nA 3neKTpoOnpoBoAoOB He TpebyeTcA TepMOU30NALMA.
[Fig. 8.4.2] (P4)
® Tpyb6a 4nA XnaKoCcTH Tpyba ana rasa
© OnekTtponposoa © JlenTa anA 3akaH4MBaHUA

® Wsonatop
[Fig. 8.4.3] (P4)

NMpoHUKHOBeHUE B CTEHbI U NepeKpbITUA
[Fig. 8.4.4] (P4)

<A> BHYTpeHHAA cTeHa (CKpbITOE) <B> Hapy>HaA cTeHa
<C> HapyxHan cTeHa (0TKpbITOE) <D> lMon (noxaposawuTHoe)
<E> Xenob Tpy6 Ha kpebilue

<F> MMpoHvKatowana 4YacTb Ha NOXapo3alUTHOM NEPEKPLITUM U OrpaHNYMBALOLLE
cTeHe

® Pykas TepMOM3ONALMOHHBIN MaTepuan
© O6epTbiBaowWMii MaTepuan © Heroptouuii cTpoiimaTepuan

® Jexta ® BopoHenpoHULAeMbIi Crom

© PykaB ¢ KpOMKOIA ® O6epTbiBatowmit MaTepuan

(® BeTOH MK Apyroit HeroproYMiA CTpouMaTepman

@ Heropiouuii TepMON3ONALMOHHBINA MaTepuan

Mpw 3anonHeHun npocTpaHcTBa 6€TOHOM 3aKpONTE MPOHWUKAIOLLYIO HacTb
CTaslbHON NNAaCTUHOW Tak, 4YTO6bl M3OMALMOHHBIN MaTepuan He nonagan Tyaa.
Mcnonb3yiiTe B 3TOM MecTe Heroptoune marepuanbsl v ANA U3onAuMK, U AnA
NOKpbITUA. (BUHWMNIOBOE MOKPbLITME HEMb3A NCNONL30BAaTh. )



9.

AnekTponpoBoakKa

9.1. OcCTOpPOXXHO

@

®

®

CrieqyiTe npasuiam TEXHUKM 6e30MacHOCTY, OPULIMANBHO NMPEAnUCaHHbIM
AnA paboTbl C 3NEKTPOOGOPYAOBAHUEM, INIEKTPOMNPOBOAKN U TPeBGOBaHUAM
opraHv3auum Mo 3N1eKTPOCHABKEHMIO.

MpoBoaka anA ynpasneHvA (Ha3biBaeMas HXXe “nuHuen nepegayn”) 4omkHa
OTCTOATb Ha 5 cM unn 60nee OT NPOBOAKU UCTOYHMKA NUTAHWA C TEM, HYTOObI
Ha Hee He BNVAM 3N1eKTPUYECKUI LYM OT NPOBOAKMN UCTOYHMKA NuTaHuA. (He
BCTaBNAWTE NMHUIO Nepefayn n kabenb MCTOYHUKA NUTAHWA B OAMH U TOT XXe
Kkabenenposos.)

ObecneybTe NpaBunbHOE 3a3eMsieHne BHeLIHero npubopa.

MpymnTe BO BHUMaHWe NPOBOAKY KOPOOKM anieKTpoaeTanei BHyTPEHHErO U
BHeLUHero npubopoB, MOCKOMbKY KOPO6KY MHORAA NPUXOAUTCA CHUMaTb BO
BpemMA paboT No Texo6CnyXXnBaHuto.

Hukorga He noacoeavHAWTE CETEBOW WCTOYHUK NMUTAHUA K KONOAKe
KOHLIEBVKOB NHMWW Nepeaayn. B npoTMBHOM crnydae Npon3onaeT noaropaHne
3NIEKTPUYHECKMNX I/IEMEHTOB.

Vicnonb3yiiTe 2-XXWMbHbIA 3KPaHMPOBAHHbLIN Kabenb ANA MUHUM Nepeaavn.
Ecnu nuHnn nepepayn pasfnMyHbIX CUCTEM BKIIOYAOTCA B OOUH U TOT Xe
MHOFOXMIIbHbIA Kabenb, 9TO NOBEAET K yXyALIeHWO NpueMa n nepegaqv u
HeycToiumBoW paboTe.

Tonbko cneumanbHo o603Ha4YeHHaA NUMHUA nepepavn MoxeT 6biTb
noacoeavHeHa K 610Ky KOHLEBMKOB AN1A NepeaaYn K BHELHeMy npubopy.
(JluHnA nepepauun, nogcoeAvHAeMan K BHYTpeHHeMmy npubopy: Bnok
KoHUeBukoB TB3 anAa nuHum nepepaymn. OctanbHoe: 6noK KoHueBukos TB7
ANA LEHTPann3oBaHHOro ynpaBneHus.)

Mpy HenpaBUNLHOM NOACOEAMHEHNN CMCTeMa He paboTaerT.

B cnyyae coeanHeHnA ¢ perynATopoM BbICLLEro Knacca unu ana obecneveHuna
rpynnosoi paboTbl pa3fnyHbIX CUCTEM XNajareHTa Heobxoamma NuUHWA
ynpaBsfieHnA AnA nepeaadn Mexay oTAesIbHbIMU BHELHMMM npubopamm.

MoacoeanHnTe 3Ty NMHWMIO ynpaBneHnA Mexay 6110KamMu KOHLEBUKOB Af1A
LIeHTPanNM30BaHHOro yrnpasneHna. (2-XKunbHaa NMHMA 6e3 NoNAPHOCTK.)

Mpw ocyLecTBNEHWM rpynNoBOi paboThbl B pa3fnyHbIX CUCTEMAX XnaaareHTa
6e3 noacoeAMHEeHHOro perynAaTopa BbICLIEro Knacca, 3aMeHuTe BCTaBKy
coeauHnTena 3akopadmBaHua ¢ CN41 ogHoro BHelwHero npubopa Ha CN40.

['pynna yctaHaBnueaeTCcA NPV NOMOLLM ANCTaHLMOHHOMO ynpaBieHnA.

9.2. bnok ynpaBneHUA U MNOJZiIOXeHue

1

NpoBOAKU

CoeavHuTe NUHWIO Nepeaayn BHYTpeHHero npuéopa € KOHLEeBbIMW
coeanHernAmm (TB3) unm coeanHuTe NpoBoaa Mexay Hapy>XHbIM npubopamm
MNM nNpoBofa LEHTPanbHOW CUCTEMbl YNPaBMeHUA C KOHLEBbIMU
COeaAVHEeHNAMN LeHTpanbHoro ynpasnenuna (TB7).

Mpyv uncnonb3oBaHWW 3KPAHMPOBAHHOrO MNPOBOAA MOACOEAHUTE
9KpPaHMpPOBAHHbLIN NPOBOA 3a3€MJIEHVA NIMHUW Nepefayn BHYTPEHHero

2

3

npubopa K BUHTY 3a3emneHvA (@) N COeAVHNTE 9KPaHUPOBAHHLIN NMPOBOL,
3a3eMNEHUA NTMHUN MeXAy HapyXHbIM NpU6OpoOM M NUHWeNR nepenayn
LieHTpanbHON CUCTEMOW ynpaBfieHUA C 9KPaHMPOBAHHLIM (S) TepMUHANOM
KOPO6KU KOHLIEBbIX coeanHeHuii (TB7) ueHTpanbHoro ynpasneHus (S). Kpome
TOro, Npu 3ameHe B Hapy>XHOM npubope coeauHuTena nutaHnAa CN41 Ha
coeanHuTens CN40, skpaHWpoBaHHYO KnemMmy (S) KOpoOKU KOHLIEBbIX
coeanHeHwn (TB7) ueHTpanbHOro ynpasneHna cnegyeT Tak>ke NOACOeANHNUTb
k 3azemnenuio (D).

[Fig. 9.2.1] (P4)
® WCTOYHWK NuTaHuA TunnA nepenaun

. MnacTuHbl MOHTaXKa kabenbHOro >xenoba NoCTaBneHbl B KOMMNEKTe (227).
MpoBeaunTe ceTeBble kabenu 1 NPoBOAA NepeAaqn Yepes CoOTBETCTBYOLWMNE
npobvBaemble OTBEPCTUA, a 3aTeM CHUMUTE MpPobuBaemMylo MAacTuHy C
HU>KHEeW NaHenn KopobKM KOHLIEBbIX COEANHEHWIA U NOACOEANHUTE NPOoBoAA.

. 3akpenuTe NpoBOAAa UCTOYHUKA MUTAHNA HA KOPOOKE KOHLIEBbLIX COEAVHEHWIA
C NOMOLLbIO 6ydhepHO BTYNKK AN1A NPOYHOCTU Ha paspbiB (coeanHutens PG
MM TOMY NOZO6HbIN).

9.3. lpoknaagka kabeneu nepegayun

@ Tunbl kabenei ynpaBneHua

1

2.

Mpoknaaka kabenew nepeaayn

Tnbl kabenen ynpaBneHna: kpaHMpoBaHHble nposoaa CVVS unu CPEVS
IunameTp kabena: Cebiwe 1,25 Mm?

MakcumanbHana anvHa nposoaku: B npeaenax 200 m

Kabenu ANCTaHUMOHHOIO ynpaBneHna

Tvn Kabena ANCTaHLUMOHHOMO

2-XWnbHbIN Kabesb (HeaKpaHMPOBaHHbIN)

ynpaBneHua
[nameTp kabena 0,3-1,25 M?
Mpu npesbilweHnn gnuHbl 10 M ucnonb3ynTte
Kabenb ¢ TemMun Xe cneundukaumamm, Kakve
3ameyaHvA

ykasaHbl B nyHkTe (1) MNpoknagka kabenewn
nepepayu.

@ Npumepbl NnpoBOAKK

HasBaHwue perynaTtopa, ero CMMBOS 1 AONYyCKaemoe Y1Cno perynATopos

HassaHnne CumBon | [Jlonyckaemoe 41cno perynatopos
PerynAtop  BHewHero oc
npubopa
PerynaTop BHYTPEHHUX IC 2-10 perynAaTtopoB Ha oanH OC
npubopos
OucTaHUMOHHBIN  6noK
ynpasneHA RC Makcumym aBa Ha rpynny

Mpumep paboTbl 3a3eMsIEHHON CUCTEMbI C MHOFOYMCJIEHHbIMW BHEWHUMU nNpubopamu (NoacoeavHEHUA M
npoBoAa npukKpensieHbl Kak Heo6xoanmo)

<[Mpnmepbl NpoBoaku kabenen nepeaayn>

[Fig. 9.3.1] KouTponnep Y “M-NET” (P.4)
[Fig. 9.3.2] KouTponnep Y “MA” (P.4)

® Trpynnai I'pynna 3 © Tpynna5s ©® OxpaHMpoBaHHbI NPOBOA ® [ononHUTEeNbHbI AMCTAHUMOHHbIN B6NOK ynpasneHna

() Appec

<MeToz aNneKTPONpOBOAKU U aApecHas HacTponKa>

a.
b.

Bceraa ucnonb3yiTe 3KpaHUPOBaHHbIE MPOBOAA NPU COEANHEHWUN MEXAY BHeLLHUM npubopom (OC) n BHyTpeHHUM npubopom (IC), a Takxe mexxay OCunOCwuiICu IC.

Vcnonb3yiiTe dnaepHyro NPOBOAKY ANA COeANHEHNA KoHLeBMKOB M1 1 M2 1 koHUeBuKa 3a3emneHna Ha 6rioke kabensa nepegaym (TB3) kaxkaoro BHeLHero npubopa
(OC) ¢ koHueBnkamm M1, M2 1 S Ha 6rnoke kabena nepefayv BHyTpeHHero npubopa (IC).

CoeannnTe koHueBnkm 1 (M1) n 2 (M2) Ha 6noke KOHLEBUKOB Kabena nepeaa4n BHyTpeHHero npubopa (IC), KoTopbli MMeeT caMbil HeAABHUIA aapec B 3TON Xe

rpynne, K 610Ky KOHLEBMKOB Ha AUCTaHUMOHHOM 6roke ynpasnexus (RC).

CoeanHnTe mexay cobon koHueBuku M1, M2 n S Ha 6noke KOHLEBMKOB AnA LeHTpanbHoro perynaTtopa (TB7) anA o6oux BHewWwHWX npubopos (OC).

Tornbko Ha OAHOM BHeLIHEM NpMOopPe - UBMEHWUTE COEAUHUTENBHYIO NepeMbIYKY Ha naHenu ynpasneHua ¢ CN41 Ha CN40.

CoeanHuTe KOHUEBMK S Ha 6noke KOHLUEBWMKOB LieHTpanbHoro perynAtopa (TB7) BHewHero npubopa (OC) anA Toro npubopa, B KOTOPbIA 6bina BCTaBneHa
coeanHUTenbHaA nepembluka CN40, K KOHLEBHKy 3azemnenmna (L) B Kopobke 3MeKTPUYECKOii naHenu.

YcTaHoBUTE BbiK/TIO4aTeNb a,qpeCHon HaCTpOI;IKI/I, KaK rnokasaHo Huxe.

YT06bI yCTaHOBUTL aApec HapyxHoro npuéopa Ha 100, nepekntoyaTens aapeca Hapy>XHoro npuéopa AomkeH 6biTb YcTaHOBMEH Ha 50.




RU

Mpubop [vanasoH MeTon HacTponku
IC (haBHbIN) 01 - 50 Vicnonb3yiiTe camblii HelaBHWIA aapec B OAHOW M TOW Xe rpynne BHyTpeHHUX npubopos (IC)
IC ([ononHUTenbHbIN) o1 -50 Vcnonb3yinTe agpec, nomnmo agpeca IC (nasHoro) n3 npubopos B OAHOW 1 TOM >ke rpynne BHyTPEHHUX npubopos. OH
AonxeH 6bITb nocnegoBatesnibHbiM ¢ |C ([NaBHbIM)
BHeLwHmin npnbop 51-100 Vicnonb3yiTe cambli HeJaBHW aapec U3 BCeX BHYTPEHHMX NPMOOPOB B TOW Xe cucteme xnagareHta + 50
M-NET R/C (aBHbliA) 101 - 150 HacTtpoinTte agpec IC (lnaBHoro) + 100
M-NET R/C (OononHutensHbin) [ 151 - 200 HactponTte agpec IC (haBHoro) + 150

MA R/C - HeHy>HanA HacTpoiika agpeca (HeobxoaMmasa HacTpomnka - ycTaHoBKa “rnaBHbIA/NOAYMHEHHBIN”)

h. OnepauuA rpynnoBoi HACTPOMKN CPeAN HEKOTOPOTO HMCra BHYTPEHHWX MPUGOPOB BbIMOMHAETCA AWCTAHLMOHHBIM 6riokoM ynpasnerus (RC) nocne BKOYEHUA
anekTponuTaHua. bonee noapo6Han MHhopMaLmA NPUBOAUTCA B PYKOBOACTBE MO YCTAHOBKE AVCTAHLWMOHHOIO perynaTopa.

<[lonyckaemas anvMHa>

@ Koutponnep Y “M-NET”

e MakcumanbHas AnuHa Yepes BHeluHne nNpubopbl: Li+L2+La+La 1 Li+La+La+Ls u Li+Lo+Le+L7 < 500 m (He mMeHee 1,25 Mm?)
o MakcumanbHasa anuHa kabens nepenadn: L1 La+La v La+Ls u Le u La+Le 1 L7 < 200 M (He meHee 1,25 Mm?)

e [InuHa npoBoAa AVCTaHUMOHHOro 6noka ynpasneHusa: L1, 2, (3, {4 <10m (0,3 - 1,25 mm?)
Ecnn anvHa npesbiwaet 10 M, UCNONb3yiiTe 3KpaHNPOBaHHbIV NposoA 1,25 Mm2. inuHa aToro oTpeska (Ls)
[omkHa 6bITb BKIIOYEHA B pacyeT MakCMMasibHOWM AnVHbI 1 O6LLEN AnNWHBbI.

@ Koutponnep Y “MA”

e MakcumanbHas AnvHa Yepes BHeluHue npubopbl (Kabenb M-NET): Li+L2+L3+L4 u Li+L2+Le+L7 £ 500 M (He meHee 1,25 mm2)
e MakcumanbHas anuHa kabens nepenaqn (Kabens M-NET): L1u La+La v Ls u L2+Ls 1 L7 < 200 m (He meHee 1,25 mm2)

e [lnMHa NpoBoaa ANCTAHUMOHHOTO 610Ka YNPaBeHNA: m1+m2 U mi+ma+ma+m4 = 200 M (0,3 - 1,25 Mm2)

9.4. JnekTponpoBoAKa AJIA CEeTeBOro NUTaHUA U XapaKTepucTUKu obopyaoBaHunA

Cxema anekTponpoBofku (Mpumep)

[Fig. 9.4.1] (P4)
® Bblknoyaterb (NpepbiBaHWe LIen 1 yTeuKn ToKa) BrewHunit npubop
© Kopobka neHansHoro Tvna ©® BHyTpeHHUi npuop

TonwmHa NpoBOAOB ANA MMaBHONo MCTOYHUKA NMUTaHUA M XapaKTepUCTUKKU BKN/BbIK.

MuHumManbHas TonwwmHa nposoga (Mm2) Bbikntoyarenb (A) MpepbiBaTens
Mogenb Maructp. kabenb OTBOA 3azemn. XapakT. Mpenoxp. uenu (NFB) MpepbiBaTens NPOTVB yTeuky ToKa
BHeLUHUIA (P)200 4,0 - 4,0 32 32 40 A 30 A 100 mA 0,1cek. nnun meHee
npuéop (P)250 6,0 - 6,0 40 40 40A 40 A 100 MA 0,1cek. unm meHee
BHyTpeHHuIA npubop 1,5 1,5 1,5 16 16 20A 20 A 30 MA 0,1cek. unm MeHee

e

WUcnonb3yite oTAENbHbIA NCTOYHUK NUTAHMA ANA NOAKITIOYEHUA HapY)KHOTO U BHYTPEeHHero npubopos.

2. MMpuv npoBeAeHMM NPOBOAKMW M INEKTPOCOEAUHEHUIA MMeiiTe B BUAY OKpYyXKalolyme yCroBuUA (TemnepaTypy OKpy>KaioLiero Bo3ayxa, NpAmMble CONMHeYHble
Ny4n, AOXAEBYIO BOAY U T. A.).

3. Pasmep npoBoaa ABNAETCA MMHUMaNbHOW BEJIMMMHOW ANA 3NEKTPONPOBOAKM B MeTanudeckux Tpybax. Pasmep kabena nutaHuUA AOJKEH 6biTb Ha 1
NOpAAOK Tosle BBUAY NafeHU HanpsAXXeHUA. Yoeautecb B TOM, YTO HanpAXKeHWe B CETU NUTaHUA napaeT He 6onee, 4em Ha 10 %.

4. Heobxoaumo cneposaTb cneundmryeckum TpeboBaHMAM MO NPOBEAEHMIO ANIEKTPONPOBOAKU, COOTBETCTBYIOWMM HOpMaTMBaM AaHHOrO permoHa.

5. LUHypblI NUTaHUA YacTeW YCTPOMCTB, NpeAHa3Ha4YeHHbIX ANA Hapy>XHOW 3KcnyaTauuu, He AOMMKHbI 6bITb nerye, 4em rm6kKuin WHyp ¢ o6onoykon U3

nonuxnoponpeHa (Au3aiH 245 IEC57). K npumepy, ncnonb3yite nposoaky tuna YZW.

N MpenynpexaeHue:

e O6A3aTenbHO Mcnonbsyﬁre ANA coeAuHeHUn YKa3aHHble NpoBoAa Tak, 4yT06bl HAa COEAUHEHUA KOHLIEBUKOB He AieUCTBOBana BHELWHAA cuna. HeHapeXHblie
COeJMHEeHUA MOryT Bbi3BaTb fneperpes unu noxap.

e O6A3aTenbHO yﬁenMTer B TOM, 4YTO Bbl ucnonb3yete COOTBeTcTBleI.I.IVIﬁ TUN NepeKnYyaTesnia 3aluTbl OT CBEepPXToKa. 3aMeTbTe, yTo reHepupyeMblﬁ CBEepPXTOK
MOXXEeT BKJlo4aTb B ceba HEeKOTOpoOoe KOJSiIn4eCcTBO NOCTOAHHOIO TOKa.

A BHumaHue:

L4 Ha HEeKOTOpbIX Nyiowagakax MoXxet n07pe605a'rbcs| yCTaHOBKa NnpepbiBaTesiA 3a3eMJIeHUA. OTCyTCTBVIe npepbiBaTesia B IMHUU 3a3eMJ1I€eHUA MOXXeT NpuBecTu
K 351IeKTpU4YecKomy yaapy.

¢ Wcnonb3yiiTe TONbKO NpepbiBaTeNy M NPeAOXPaHMTENN C NPaBUIIbHON XapaKTepucTMKoit. MpumeHeHWe NpeaoXpaHUTENA U MEAHOro NPOBOAA CO CIULLKOM
BbICOKOW XapaKTepVIcTMKOVI MOXXeT Bbi3BaTb OTKa3 Ufiu BO3ropaHue npvl6opa.




10. KOHTpObHbIN 3anycK

10.1. YKa3aHHble HU)Xe ABNEeHUA He ABJIAITCA HeucnpaBHOCTAMMU

AsneHune

[ucnnew Ha nynbTe ANCTAHLUMOHHOTO
ynpasneHva

MpyunHa

BHyTpeHHWUA npubop He BbINONHAET
oxnaxaeHvA (0ToNNeHnA)

Mwuraet “OxnaxxgeHue (otonneHue)”

Korga apyroit BHYyTPEHHUI Npubop BbLINONHAET oxnaXkAeHue (oTonneHve),
oTonneHne (oxnaxxaeHue) He BbINOHAETCA.

ABTOBEHTUNATOP paboTaeT B CBOHOAHOM
pexvme

Oucnnei o6bl4HbIN

B cBA3M C pexumom ynpaBneHWA aBTOBEHTWUNATOPA OH MOXeT U3MEHATb
aBTOMaTU4eCKM HanpasfeHne BbladyBa Ha ropn3oHTanbHoOe C BblAyBa BHU3 Npu
oXxnaXkAeHuu, ecnv BblAyB BHW3 BbINOMHANCA B TeyeHne 1 yaca. Bo BpemA
pa3mopaxxmsaHMA B peXXmme OTOMSeHUA Npu BbIKTIOYEHHOM TepmMocTaTe OH
aBTOMaTU4YeCKU MeHAET HanpaBfeHne BblayBa Ha ropu3oHTasribHoe.

lMpu oTonneHnn n3meHAeTCA HacTpomKa
BEHTUNATOpa

Oucnnei o6bl4HbIN

Onepauus Ha ynbTpa-HU3KOW CKOPOCTU HayMHAeTCA MpU BbIKTIOYEHHOM
TepmocTare.

Jlerkuin Bo3ayx aBTOMaTM4eckn HacTpavBaeTCA Ha YCTaHOBMIEHHOE 3HaYeHue
0 BPEMEHW 1N Ha Temneparypy B Tpy6onpoBozae npu BKIIOYEHHOM TepMocTaTe.

Bo BpeMA oTan/inBaHWA BEHTUNIATOP
OocCTaHaBnMBaeTCA

[vcnnei pasmopaXuBaHuA

I'Ipvl pa3mopa>kmBaHU BEHTUNATOP OO/IKEH OCTaHaBIMBATbCA

BeHTunATOp He ocTaHaBnuBaeTCcA nocne
OKOH4YaHMA paboTbl npnbopa

HeTt cBeTa

BeHTunaTtop 6ynet paboTtaTe NpMMeEpHO 1 Yac nocne OCTaHOBKW AJ1A BblayBa
OCTaTO4HOro Tenna (TONbKO NPK OTOMNEHNN)

BeHTuUnATOp He HacTpamBaeTcA nocne
BK/KOYEHUA BbIKNtO4aTenAa.

OTonneHue roToBo K pabote

PaboTa Ha ynbTpa-HU3KON CKOPOCTU B TeYeHWe 5 MUHYT Mocne BKIOYEHWA
BbIK/lOYaTENA UK A0 TEX Nop, Noka Temnepartypa Tpy6ornpoBoaa He AOCTUTHET
35 °C; paboTa Ha HU3KON CKOPOCTU eLlé B TeYEHUE 2-X MUHYT Nocne 3Toro u
3aTeM B YCTaHOBJIEHHOWN CKOpPOCTU. (YNpaBneHue TemnepaTypon.)

Mpn BKMOYeHUU BbIKNKOYATENA He
BKJ104aETCA Hapy>XHbl Nprbop

Oucnnei o6bl4HbIN

Mpu oxnaxaeHun Hapy>KHOro npuéopa U OTAblIXe XxnajareHTa HarpesaHue
BbINONHAETCA B TEYEHUE He MeHee 35 MUHYT ANA NporpeBaHnA KoMMpeccopa.
B 370 BpemA paboTaeT TONbKO BEHTUNATOP.

[IncTaHUMOHHOE ynpaBneHne BHYTPEHHero
npubopa nokasbiBaeT uHankauuo “HO”
NpUMEpHO B TeYeHne ABYX MUHYT nocne
BKJIIOYEHUA 3NEKTPONUTAHNA.

Mwuraet “HO”

Cunctema npvBOAMTCA B AENCTBME NPUBOAOM.
CHoBa BKIIO4UTE ANCTAHLMOHHBIV KOHTPONep nocne Toro, kak “HO” ncyesHet.

[peHaxkHbIn HACOC He ocTaHaBnuBaeTCA
nocrie ocTaHoBKM npubopa

CBeT He roput

Mocne npekpalyeHna OXMaXAeHNA APEeHaXHbIM HAacoc npuéopa NpoaomkaeT
paboTatb B TeYeHune TPEX MUHYT 1 3aTeM OCTaHaB/NBAETCA.

[peHaxHbIi Hacoc npogonxaeT paboTaTb
nocrne ocTaHoBKM npubopa

Mpubop npogonxaeT paboTy APEHAXKOro Hacoca, eCNN reHepUPYeTCA XXUAKOCTb
ONA ApeHaxa, faXKe BO BPEMA OCTAHOBKM.
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This product is designed and intended for use in the residential, commer-
cial and light-industrial environment.

The product at hand is « Low Voltage Directive 73/23/EEC
based on the following ¢ Electromagnetic Compatibility Directive 89/
EU regulations: 336/EEC
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this manual before handing it to the customer.
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