621471-10050 EN

Always read before installation

AISIN GHP Aisin Gas Heat Pump Air Conditioner
GHP OUTDOOR UNIT INSTALLATION INSTRUCTIONS

[Model P224 - P280 - P355]

B Models
Outdoor unit Gas type
LPG NG
P224 (8HP) TGMP224D1 P TGMP224D1 N
Multi type P280 (10HP) TGMP280D1 P TGMP280D1 N
P355 (13HP) TGMP355D1 P TGMP355D1 N

B Safety precautions

The following symbols are used to indicate important instructions. Always read, understand and follow these
instructions carefully.

& Failure to observe the prescriptions indicated with this symbol could result in
WARNING serious injury or death

& Failure to observe the prescriptions indicated with this symbol could result in
CAUTION damage to the unit.

This symbol indicates a forbidden action.

This symbol indicates a necessari action.

S

B Notice for the installer

This unit has to be installed by specialised technical personnel. The installation
must be performed in accordance with the contents of this manual. If this unit is

WARNING not properly installed, it will not realize its full performance potential and could
cause injury or damage.

=

This manual contains technical prescriptions, precautions and procedures to install the AISIN GHP outdoor
unit properly. It is addressed to specialised technical personnel with a basic knowledge of gas heat pumps
installation methods. Failure to observe the procedures herein indicated, could result in malfunction and
damage to the unit.

Before beginning the installation of an AISIN GHP outdoor unit, read anc fully understand the contents of this
manual.

This manual contains also technical prescriptions, precautions and procedures to install separately sold
accessorizes (remote controllers, exhaust extension etc.)

After the installation, always call the local AISIN Authorised Service Centre

to perform the outdoor and indoor units commissioning.
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13 HP — TGMP335D1 [N - P] [NG — LPG]
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Outdoor unit specifications

LPG Model

TGMP224D1- P

TGMP280D1- P

TGMP355D1- P

Natural gas Model

TGMP224D1- N

TGMP280D1- N

TGMP355D1- N

Rated Output 8 HP 10 HP 13 HP
Rated cooling capacity * kW (frig./h) 22.4 (19.300) 28.0 (24.000) 35.5 (30.600)
Rated heating capacity ** kW (kcal/h) 26.5 (22.900) 33.5 (28.800) 42.5 (36.500)
Power supply \ 230 single phase /200 single phase (auto transformer supplied)
Corrente d'avviamento A 20
Electrical Power Cooling KW 0.82
features consumption Heating 0.86
Running current Cooll_ng A 45
Heating 4.7
Consumption Cooling KW 16.0 19.7 25.6
(NG - LPG) Heating 16.3 21.3 26.0
Category Country Test Pressure
112H3+ IT-GB-IE-ES-GR-PT G20-20 mbar G30/G31-30/37 mbar
II2H3B/P DK Pl SENO=SI=SKCZ=EE | 0,90 mbar 6301G31-30 mber
112H3B/P HU G20-25 mbar G30/G31-30 mbar
FR
SuElly FresaE 112L3B/P NL G25-25 mbar G30/G31-30 mbar
12E DE G20-20 mbar
12H AT G20-20 mbar
12H CH G20-20 mbar
12ER(B) BE (G20/G25-20/25 mbar
13+ BE G30/G31-28/30 mbar
13B/P cY G30/G31-30 mbar
13B/P MT G31-30mbar
Type Water cooled vertical type, 4 cycle, 3 cylinder
Displacement cm 952
Rated output kW 6.0 7.5 9.5
Engine Revalh (T e Cooling - 1.000~1.500 1.000~1.600 1.000~2.050
Heating 1000~2.200 1.000~2.800 1.000~2.800
Lubricant Type AISIN GHP OIL L10.000 G (refill every 10.000 hours, replace every 30.000 hours)
Quantity It. 35
Type AISIN Coolant S
Engine coolant Quantity It. 15
Concentration (standard / cold district) % 50 /65
Type x number of units Scroll X 2
Specified refrigeration oil NL 10
Quantity It. 4
Compressor -
. Cooling 1.700~2.550 1.700~2.720 1.700~3.485
Revolution range - rpm
Heating 1.700~3.740 1.700~4.760 1.700~4.760
Transmission Poli V belt
Refrigerant AES = R410A
Quantity kg 11.5 11.5 12
A tandard m 56 56 57
NI zi;n??nidewe G2 54 54 55
Refrigerant Gas mm @ 19.1 @222 @254
- Liquid 39.5 @127
Piping
Fuel gas R3/4”
Exhaust drain mm @ 15 (D 30 cold district)
Piping permissible length (actual / equivalent) 165/ 190
Permissible height difference between indoor units m 15
Permissible height difference between indoor and outdoor units +50/-40
Height 2.100
External dimensions Width mm 1.424
Depth 890
Weight Kg 580 595
Connectable indoor units Numbelr 16
Capacity % 50 - 150

* Cooling capacity is measured according to the following conditions : indoor temperature 27°C DB/ 19,5°C WB ; Outdoor temperature 35°C DB
+* Heating capacity is measured according to the following conditions : indoor temperature 21°C DB ; Outdoor temperature 7°C DB / 6°C WB




1-2. Parts provided
The following parts are provided with this outdoor unit. Please check the contents.

Mame
Feducer (Gas) Feducer (Liguid)
SOS A
el
Crantity 3 types (1 piece each) 2 types (1 piece each)
Location provided Inside refrigerant compartment
HMotes To select the proper reducer, refer to “4-2. Refrigerant piping installation specifications” on page 11.
2. Locally procured parts
The following items are required for installing this GHP.
Part Application
Anchor bolt For installing outdoor unit (M12 < 4 pes)
Washer, nut For installimg outdoor unit (M12 = 4 pcs)
Suspension (M10), nut For installimg indoor units (4 pos per indoor unit)
Copper piping (C1220T) For refrigerant piping (Refer to pages 11 to 15)
Hardened vinyl piping (VP For indoor unit and outdeor unit drain VP20, VP25, VP30)
Steel piping (5GP) For fuel gas piping (3M4B)
Strong gas hose For fuel gas piping
Insulation For refrigerant and drain pipe insulation
Fower supply wire For electri-: power supply for in_dc:::-r and outdoor unit
(Refer to "8-1. Power supply wire” on page 33)
Communication wire between For communication between indoor and outdoor units
indoor and outdoor units (Refer to page "B-2. Communication wire between indoor and outdoor units™ on page 34)
Remate control wire For connecting indeor unit and remote controller
[Refer to "8-3. Remote control wire™ on page 33)
Ground wire For grounding the outdoor unit
Refrigerant For charging (R4104)
Compressor oil For applying to flange packings and flares (ML10)
Crimp piping For branch piping




1. Transporting the Outdoor Unit

1-1. Checking the transport route

® Make sure that the route to the installation site and any passageways are large enough for the outdoor unit to be
transported through.
® Make sure that the route to the installation site has the strength to withstand the weight of the outdoor unit.

1-2. Methods for transporting the outdoor unit

® Use a nylon sling rigged in the manner shown in the illustration.
Use protection wherever necessary to prevent the outdoor unit from damage or deformity.

Hook

1 meter
or more
space

Protect with / l \ \ _ Use2nylonslings

blanket or other
such material

Exhaust drain hose
Q0

Caution \

Prevent the unit from
deformation by the
nylon slings.

® If a forklift is used for transport, spread the fork as wide as possible for fitting in the opening at the bottom of the
unit (as shown in the illustration). Insert the forks completely, using care not to damage the unit with them.

N,

® Do not tilt the unit more than 30°. (Never tip the unit on its side)

1-3. Dimensions related to transporting the outdoor unit
Outdoor unit Transport dimensions (mm) Weight (kg)
Multi-type for buildings P224 580kg
Multi-type for buildings P280 1440(W) x 996(D) x 2100(H) 580kg
Multi-type for buildings P355 595kg

* The weight of cold district specification and odor-resistant specification is added 5kg each.




3. Installation
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2.

Installation

2-1.

Selecting the location for installation

&Warning

o
£
2
a
o
C
©
=
c
>
£
©
=

B Never install the outdoor unit in a location where the exhaust gas could flow into the
room.
Make sure that exhaust gas is not being discharged near an air intake port or windows where

® it could be drawn into the room and cause gas poisoning or asphyxiation.

B Never install the unit in an area where flammable gas is generated, flows into, accumu-
lates or leaks.
Never install in an area where volatile materials are handled. Installation in such locations
could result in fire or explosion.

B Always install the outdoor unit in an outdoor location and with ample outdoor air flow.
If the exhaust gas accumulates, it could cause gas poisoning or asphyxiation.

B Make sure that the area where the outdoor unit is going to be installed is strong
enough to withstand its weight.

0 If the location is not strong enough, the outdoor unit could fall over and cause injury or damage.

B Always discharge the exhaust gas to the air in a location where the gas will not cause
adverse affects on the surrounding area.
If the exhaust gas is exhausted into the exhaust vent or ditch, it could be drawn into the room
and it could cause gas poisoning or asphyxiation.

@Caution

B Never install the unit in a location where its exhaust gas or air from its blower fan will
come in contact with plants or animals.

0 The exhaust gas could cause harm to these plants or animals.

B If the unit is installed at high location, install a ladders or railings for the operators.
If these are not installed, the operator could fall.

—{ Important reminder i

I

Always install the outdoor unit in an area where its operating noise and vibration will not cause prob-
lems for those below or surrounding the unit. (This is especially important when installing in residen-
tial areas.)

Never allow air from the blower fan of the outdoor unit blow on nearby homes.
Install in a level location where rainwater cannot penetrate and water cannot accumulate.
Install the outdoor unit in a location where it will not be exposed to strong winds.

The outdoor unit can cause interference with electrical equipment. Always install in a location distant
enough from the electrical equipments like televisions, radios, computers and telephones, and their
antennas, electrical wires, signal wires and so on.

B Never install the outdoor unit in a location where heat from it could adversely affect other equipment.

B If the unit is installed in a region with heavy snowfall, install the optional snow protection hood.

Also make sure that the base for the unit is high enough so as not to be affected by accumulated
snow.

Allocate the route for loading/unloading the equipment, materials and parts for maintenance at the
installation site (minimum route width: 1200 mm, maximum mass of equipment, materials and parts:
250 kg).




2-2.

Space required for installation

1) Provide sufficient distance from flammable materials

&Warning

B Install the outdoor unit in the proper distance from flammable items, which is defined as a
0 fire-prevention certified gas-operated equipment. (as shown in the drawings below)
If the distance requirement are not provided, it could result in fire.

Fire-prevention certified gas-operated equipment

The front view of outdoor unit

| 15 or moreI | 60 or more The front of outdoor unit
1 or more is a side where the following

1 or more _° name plate is fixed.

(g ie)) | py—

~—
(Front view) ’ ’
1or moreI |
I —

Distance from flammable materials (cm)

2) Installation space

&Caution

B The following drawing shows the minimum installation space for providing room for intake air
0 and inspection and maintenance operations.

If these space requirements are not provided, it could result in injury to the maintenance per-
sonnel and damage to the equipment.

Always provide ample space for inspecting and maintaining the piping for the refrigerant and the fuel gas.

Front view Top view

<One unit installation>

? 500 mm

2 mor more or more
r—u—n-L One of either the A dimension or

A QO Q B the B dimension must be 100 mm or more.

350 mm or more for the other surfaces.
1000 mm
or more

*1 This should be 1200 mm or more when the snow hood is

mounted.
. o . *2 When 4 or more units are mounted continuously, provide a
<Multiple units installation> service space every 3 unit.
*
500 mm 2
) 100 mm 100 mm 100 mm 350 mm 100 mm
Foundation ormore |©TMore o ore or more or more ormore

Provide 2 meters OOQ OOO OOO OOO

or more of space

above the unit.

1000 mm or more *1

—{ Important reminder }

B When 4 sets or more of outdoor units are installed in the same location, nearby walls or other objects
could obstruct air flow and result in short circuiting. Due to prevention of performance decline and
damage by short circuit, winder installation space is necessary. Please contact with an authorized

dealer about installation way.
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3. Installation

2-3. Foundation and anchor bolt specifications

1) Foundation shape

&Warning

B The foundation must provide a firm and level surface for installing the outdoor unit. This founda-
tion must be capable of preventing the outdoor unit from tipping in the event of strong winds
0 (typhoons, etc.) or seismic activity.
If the unit does tip, the gas lines will rupture and leak and cause injury or damage.
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® The foundation must be in accordance with the drawings below and have the necessary strength. In order to be
capable of protecting the outdoor unit from rain, dust and damage, the height of the foundation height must be
200 mm from the floor surface and have a groove that directs exhaust water away from the unit.

® The foundation must support the weight of the outdoor unit evenly and must be flat and smooth so that water will
not accumulate on the upper surface.

® Never use an improper or poorly constructed foundation. A poorly constructed foundation will not provide the
necessary strength.

® Condensation water may drip from the bottom of the outdoor unit. Install a drain pan if this water has the poten-
tial for causing problems.

<Above-ground installation> <Foundation dimensions> (mm)
Chamfered corners Anchor bolts
on the concrete aormore
‘ (Foundation concrete)
H H 4 A

-

Drainage grooves *\‘( j f TA - IV
nchor bolt
/; ;§§ % %/D/2 % é% ;// spacing) Anchor bolts

-—| 200

N A g
» 3z
<Roof-top installation> P ¥ = g
Roughen the floor  Anchor bolts 3 B sl S
surface before ) E S £ §
pouring concrete o ¢ g Q S| =
S - ¥ < Q| g
F A 3 o & 5
I j 4 v
Foundation dimensions (mm) Anchor bolt spacing (mm)
Installation location/Seismic design
a b A B
Above-ground/Level 0.4 G,
Vertical 0.2G 1450 1050 760 956
Roof-top/Level 1.0G, Vertical 0.5G 1650 1600 760* 956*

* Refer to “3-3. 3) Antivibrant stand” when installing the antivibrant stand.

Important reminder {

B If the foundation is smaller than the specified dimensions or if the seismic design is larger than
that shown in the chart above, appropriate design change such as to connect the foundation to
the building (floor slab) with steel rods should be made by qualified professional in accordance
with the appropriate building equipment seismic tolerance design and installation policy.




2) Anchor bolts

&Waming

B Use anchor bolts that satisfy the specifications shown in the chart below. Make sure the legs for
the outdoor unit and firmly secured with washers and bolts.
0 If the strength is insufficient and the unit does tip, the gas lines will rupture and leak and
cause injury or damage.

Required anchor bolt pull out resistance strength
Anchor bolt
(Procured locally)

Size M12

Short-term permissi-

6.7kN Nut/Washers
ble pull-out load (Procured locally)
« Male mechanical anchor
Type * Resin anchor
* Embedded anchor
® Never use a female mechanical anchor with an insuffi-
cient pull out resistance strength. Foundation /

3) Antivibrant stand

® Use this antivibrant stand when installing the outdoor unit on a roof or balcony, or when operating noise or vibra-
tion could cause problems in lower floors or nearby buildings.
(For specific information about installing, refer to the manual provided with the antivibrant stand.)

® When using the antivibrant stand, refer to the table below for the spacing of the anchor bolts in the foundation.

® Provide sufficient grooves in the top of the foundation for draining water so that it will not accumulate inside the
lower frame of the antivibrant stand.

® The foundation is the full surface of the base foundation. Make this surface level and provide a smooth finish to
it so that the lower frame of the antivibrant stand will make even contact.

Model C Dimension (mm) D Dimensions (mm)
AGVJ560D1
936 (*) 950 (*)
AGWJ560D1

When using the bracket provided to
secure in place, please refer to the
installation manual provided with the
antivibrant stand.

Outdoor unit

Antivibrant stand/
Upper suspension frame

P
Equipment mounting holes
Antivibrant stand/
Lower suspension frame

Foundation bolt holes

Drain water grooves

Foundation

10



4. Refrigerant Piping

‘3. Refrigerant Piping

3-1. Outline drawing of refrigerant piping

. Indoor unit Indoor unit
—>>— Flare connections

—@— Brazed connections — I\\

Main Unit and Piping

Outdoor unit \

| Branch piping or header (option)

Rear surface of outdoor unit

Gas fuel piping R3/4

Refrigerant gas piping
Brazed connection

V.
e

N Refrigerant liquid piping
¥Brazed connection

{

Exhaust drain hose

Condensation drain hole

3-2. Refrigerant piping installation specifications
Item
Refrigerant piping diameter Acceptable piping Acceptable height
Indoor Unit (mm) length (m) difference (m) Compressor
Relative length/ i oil
Gas Liquid Actual len ggth Outdoor unit on top Omi(:)?tro;mt a
219.1 29.5
224P
*1(222.2) *1(212.7)
Multi type for 280P 922.2 29.5 /11%% 50 40 NL10
buildings *1(225.4) *1(212.7) *
22.54 212.7
355P
*1(228.6) *1(215.9)

*1 If the piping length exceeds 100m, install one rank wider pipe (at the piping diameter specified within () parenthe-
ses).

*2 When total capacity of connected multi type or hi-power multi type outdoor unit for buildings exceeds 130% of rated
capacity, restrict the acceptable piping length (actual length) to 100m.

11



2)
)

Multi-type for buildings (TGMP224D-TGMP280D-TGMP355D)

@ Make sure that the total extension refrigerant piping length remains within 350m.
@ If the refrigerant piping length exceeds 100m, use pipes with wider diameters indicated on page 11 for the main

piping, for both liquid and gas.
Ex:015.88 — 019.05

® R410A is used for this unit. Resistance pressure for O material piping that is @ 19.05 or greater is insufficient.

Make sure to use a minimum thickness of 1/2H or H materials. For g 19.05 piping however, as long as the thick-
ness is 1.05mm or greater, O materials can be used.

@® Do not bend and use piping with an external size of 828.58 or greater.
@ Refrigerant piping can be arranged in several ways: line branch, header branch and line/header combination.

Decide arrangement based on the layout of the indoor units.

@ Always strive to make the length of refrigerant piping as short as possible and to keep the difference in height

between the indoor and outdoor units as small as possible.

@® Once a header has been branched, it cannot be branched again.
@® For TKFDP900/P1120/P1600 M7 (large-size floor-standing ducts), use a reducer just in front of the indoor unit

entrance line to match with the pipe diameter (Take care of the reducer on-site).

B Piping specifications

@ Refrigerant piping specifications: Outer diameter x thickness (mm)

0 6.35 x 0.8 (O material or OL material)
@ 12.7 x 0.8 (O material or OL material)
2 19.05 x 1.0 (1/2H or H material)

2 25.4 x 1.0 (1/2H or H material)

2 31.75 x 1.1 (1/2H or H material)
*1 For @ 19.05 piping however, as long as the thickness is 1.05mm or greater, O materials can be used.
*2 Should not exceed the outdoor unit main piping diameter.

@ 9.52 x 0.8 (O material or OL material)
2 15.88 x 1.0 (O material or OL material)
@ 22.22 x 1.0 (1/2H or H material)

@ 28.58 x 1.0 (1/2H or H material)

(1) Interval from outdoor unit to No. I branch (Fig. A below)
Outdoor unit P224 P280 P355
Gas pipe 219.1 022.2 025.4
Liquid pipe 29.5 29.5 212.7
(2) Interval from branch to branch (Fig. B, C below)
gmal gapa,mg' of Less than P70 P70 or more P180 or more | P371 ormore | P540 or more | P700 or more
et less than P180 | less than P371 | less than P540 | less than P700 | less than P924
Gas pipe 012.7 015.88 ©19.05 025.4 028.58
Liquid pipe 29.52 912.7 215.88
(3) Interval from branch to indoor unit (Fig. a, b, ¢, d, e, f below)
. P71,80,90, P224 P280
Indoor unit P22.28 P36,45,56 112,140,160 Refer to Note Refer to Note
Gas pipe 29.52 012.7 015.88 219.05 022.22
Liquid pipe 0 6.35 2 9.52

Note

W If there are multiple header branches or line headers, indoor units of P224 or more cannot be con-
nected after the header branch piping (shown as c,d,e,f in illustration below). To connect indoor
units of P224 or more, connect to a line branch (shown as a, b in illustration below)

(Note) For sizes @ 19.05 or greater, use C1220T-1/2 or H materials.
For 219.05 piping however, as long as the thickness is 1.05mm or greater, O materials can be used.

12




4. Refrigerant Piping ll-

B Selecting branch piping and permissible piping length

Line branch method

Connection example

(When 6 indoor units are connected)

Note: If there is a difference of elevation between the
indoor and outdoor units, make sure to install as
small a trap as possible in the gas line for every
10m of elevation difference.

Outdoor unit

[

A—c}.—B-\—_]_—C-\—_]_—D-c]_—E
i @ Sl

Remember the following:

Indoor  Indoor  Indoor  Indoor  Indoor
¢ unit 1 unit 2 unit 3 unit 4 unit 5
Indoor
unit 6
Permissi- Maxm‘mm piping length (L) A+B+C+D+E+f 185/160 m or
ble pip- | (Relative length/ Actual length) less
ing length | Maximum piping length after No.1 branch (£) | B+ C+ D+ E +f 40 mor less
| Height difference between Indoor unit - out- When outdoor unit is installed above indoor unit 50 m or less
Permissi- |- goor unit (H) When outdoor unit is installed below indoor unit 40 m or less
ble height
difference Helghl dlt_ference between indoor unit and 15 m or less
indoor unit (h)
Divergence piping kit selection method
+ The divergence piping size differs depending upon the volume of the connected indoor units (total capacity
of downflow). Select using the chart below.
Total volume downstream Branch piping kit
Less than 180 TMDIS-22-1
180 or more TMDIS-180-1
Divergence to less than 371
piping 371 or more
to less than 540 TMDIS-371-1
540 or more TMDIS-540-1

» Remember to match the indoor unit and indoor branch pipe size to the indoor unit's connection pipe size.

+ Always install branch connections (for both gas and liquid) as either a “horizontal branch” or “vertical

branch”.
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Header branch method

Connection example
(When 6 indoor units are connected)

Note: If there is a difference of elevation between the
indoor and outdoor units, make sure to install as
small a trap as possible in the gas line for every
10m of elevation difference.

Outdoor unit

Indoor  Indoor  Indoor

N LY ik

Indoor

Indoor

indoor unit (h)

h unit 1 unit 2 unit 3 unit 4 unit 5
i
Indoor
unit 6
Permissi- | Maximum piping length (L) At 150/120 m or less
ble pip- | (Relative length/Actual length)
ing length | Maximum piping length after No.1 branch (£ ) | f 40 mor less
| Height difference between Indoor unit - out- When outdoor unit is installed above indoor unit 50 mor less
Permissi- | qoor unit (1) When outdoor unit is installed below indoor unit 40 m or less
ble height
difference | Height difference between indoor unit and 15 mor less

Header kit selection method

» Refer to the header kit (sold separately) for the crimp piping size.

« Connect crimp piping (obtain on-site) to the junctions (on the indoor unit connection side) in accordance
with the number of indoor units to be connected.

Total capacity of downflow

Header kit model Number of branches

Less than 180

TMHEAD4-22-1 Maximum 4 branches

180 or more to less than

TMHEAD6-180-1 Maximum 6 branches

TMHEADB8-371-1
Maximum 8 branches

Div§rgence 371
1pIng
pipine 371 or more to less than
540
540 or more

TMHEADS8-540-1

Remember the following:

» Match the header and indoor unit piping to the connection piping size of the indoor unit.
+ Always install the header (both gas and liquid sides) as a “horizontal branch”.

« 224 and 280 indoor units cannot be connected to a header.

14




4. Refrigerant Piping ll-

Line - header multiple branches

Connection example

2
(When 6 indoor units are connected) L i L
Note: If there is a difference of elevation between the A_/C}__é B_'\——}TC
indoor and outdoor units, make sure to install a " No. 1 branch c d e
small a trap as possible in the gas line for every i] i] f
10m of elevation difference. t Indoor  Indoor  Indoor Indoor  Indoor
h unit 1 unit2  unit3 unit 4 unit 5
t
Indoor
unit 6
Permissi- | Maximum piping length (L) A+B+C+f 185/160 m or less
ble pip- | (Relative length/Actual length)
ing length | Maximum piping length after No.1 branch (£) | B+ C + f 40 mor less
| Height difference between Indoor unit - out- When outdoor unit is installed above indoor unit 50 m or less
Permissi- |- goor unit (H) When outdoor unit is installed below indoor unit 40 m or less
ble height
difference | Height difference between indoor unit and 15 morless
indoor unit (h)
Divergence piping kit selection method
» The divergence piping size differs depending upon the volume of the connected indoor unit (total capacity
of downflow). Select using the chart below.
Total volume downstream Branch piping kit
Less than 180 TMDIS-22-1
180 or more
-180-1
to less than 371 TMDIS-180
371 or more
to less than 540 TMDIS-371-1
540 or more TMDIS-540-1
Remember the following:
* Remember to match the indoor unit and indoor branch pipe size to the indoor unit's connection pipe size.
» Always install branch connections (for both gas and liquid) as either a “horizontal branch” or “vertical
branch”.
Divergence

piping Header kit selection method

« Refer to the header kit (sold separately) for the crimp piping size.

Total capacity of downflow

Header kit model

Number of branches

Less than 180

TMHEAD4-22-1

Maximum 4 branches

180 or more
to less than 371

TMHEAD6-180-1

Maximum 6 branches

371 or more
to less than 540

TMHEADB8-371-1

540 or more

TMHEADB8-540-1

Maximum 8 branches

Remember the following:

+ 224 and 280 indoor units cannot be connected to a header.

» Match the header and indoor unit piping to the connection piping size of the indoor unit.
» Always install the header (both gas and liquid sides) as a “horizontal branch”.

» Connect crimp piping (obtain on-site) to the junctions (on the indoor unit connection side) in accordance
with the number of indoor units to be connected.
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3-3. Precautions during the installation of refrigerant piping

1) Precautions against refrigerant leakage

&Warning

O

B The refrigerant should never exceed the limit concentration in the air even in the rare
event of refrigerant gas leakage inside a room.
Exceeding the limit concentration of refrigerant gas in the air could cause a shortage of oxy-
gen. The threshold density is calculated as follows.

Total charge of refrigerant in
the refrigerant equipment (kg)

< P 3
Minimum indoor volume of the room in — Threshold density (kg/m)

which the indoor unit is installed (m?)

In the event that refrigerant gas exceeds the limit concentration in the air, an opening
between rooms or a ventilation system linked to a gas leakage detector must be provided to
reduce the concentration.

0

B Be sure to perform the check of refrigerant gas leakage properly.
Even though a safe refrigerant that is non-flammable, non-toxic and odorless named fluoro-
carbon is used, in the event of fluorocarbon leakage, toxic gas may be produced from con-
tacting with fire. Moreover, since the specific gravity of fluorocarbon is heavier than that of air,
it could cause a shortage of oxygen from covering the floor surface.

® The limit concentration is threshold that the emergency procedures can be performed without affecting the
human body when refrigerant has leaked into the air.
Threshold density: 0.3 kg/m3

® At the time of shipping, the outdoor unit has already been charged with the amounts of refrigerant as shown
below. To calculate the total amount of refrigerant, add the amount of refrigerant charged at the installations site
to the amount charged at factory.

Outdoor unit Refrigerant type C?::%ier:;n:fu:]:igiir:gfr)l%]f;e)mt
P450 R410A
Multi-type for buildings P560 R410A 19.0
P710 R410A

® A reference for the minimum room vol-

ume and floor area in relation to the [ A
. . . . 50 + 1350 — :
refrigerant amount is shown in the right (If the theshold density /
. ~. 45 1215 |— is within the range of
graph. In case of exceeding the limit ° 0.3 kg/n? or less %
. . ] 40 - IS 108.0 |— countermeasures
concentrqtlon, be sure to take either of = g = are not ne@ssary)
the following countermeasures. ~ 8 %7 5 ¥
@ § =30- 2 810
g2 B g
= = 25 =2 67.5
. = €
Countell‘measure'l . § E 20 4 = 540 (If the threshold density
Provide an opening at both the top and £ = = : 7 is withinn?the range of
= = 4 % 0.3 kg/n? or more, —
the bottom of the door that are 0.15% or £ 15 g 405 e countermeasures are
more of the floor area. If there is no = = 104 270 necessay.) -
door, provide an opening. 5 - B s 2 ;5 ;0 ;5 JO
CountermeasureZ: kg. *Total refigerant charge

Provide a ventilation system linked to a
gas leakage detection device.
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4. Refrigerant Piping

2) General precautions

&Warning

® B This equipment use non-flammable refrigerant, R410A exclusively. Never charge other

refrigerant, air, oxygen, propane, alcohol and so on.
Doing so could cause an explosion or a fire.
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B Before brazing, be sure to remove any flammable material.
Failure to do so could cause a fire.

B Be sure to use non-flammable and non-toxic cleaning liquid for washing.
0 Using an flammable cleaning liquid could cause an explosion or a fire.

B Be sure to provide adequate ventilation to prevent the lack of oxygen when installing
the refrigerant piping in the tight-dosed place.
If the cleaning liquid is in high temperature, that causes toxic gas.

&Caution

B Be sure to collect the cleaning liquid after washing.
Indiscriminate chlorofluorocarbon (CFC) emission into the atmosphere is prohibited by law.

—{ Important reminder I

B The new type of refrigerant (R410A) specifications requires much more stringent control of impu-
rities, such as moisture and foreign material, than the previous type of refrigerant (R22). The fol-
lowing precautions must be followed in order to prevent damage to the equipment.

B During brazing, always have nitrogen gas flowing through the piping to prevent the formation of
an oxidized film.

B Do not use any antioxidant sold on the market. It may have an adverse effect on the refrigerant
and compressor oil, resulting in equipment breakdown.

B Refrigerant piping installation

® During the installation of the piping, always close off the ends of the piping with tape or caps to prevent moisture,
dust or other impurities from entering.

Always sufficiently flush the inside of the piping with nitrogen gas to remove moisture and other impurities.
Always use a pipe cutter to cut piping.

All cut sections have burrs. Always remove these burrs before joining by flaring.

In order to prevent oxidized film from forming inside the piping during brazing, always braze with nitro-
gen gas flowing through the piping. (Adjust the flow to be 3 to 5 liters per minute at a gauge pressure of
0.03 to 0.05 MPa.)

® When flowing nitrogen gas through the piping

during brazing, be sure to block up-flow end in !
order to prevent air from entering. Nitrogen s f‘: —

Brazing/

® Route the refrigerant piping so as to provide a

L Stung
space for servicing.
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B Sealing test and vacuum suction

® In order to prevent mixing of the refrigerant and compressor oil, use a gauge manifold, charge manifold and

vacuum pump only for R410A.

® [f there is a leak with the new refrigerant, there is the possibility that the composition of the refrigerant inside the
equipment will change. Accordingly, if there is a leak, the refrigerant must be recovered and then recharged. Do

not perform supplemental charging. Always perform a sealing test.

® Since systems with the new refrigerant are much more susceptible to damage from moisture than systems with

the previous type of refrigerant, always perform a thorough vacuum operation (drying).

B Charging with refrigerant

® |[f the refrigerant is charged as gas, its composition will change, performance will decline and breakdown could

occur. Always charge as a liquid from the tank.

B Precautions when doing flare work

The R410A flare dimensions differ from the previous R407C dimensions.

We recommend using the R410A flare tool, but if a margin adjusting gauge can be used to adjust the margin B

dimensions, then the old tool can be used.

Flare tube end: A(mm)

Copper piping out- A 0
side diameter -04
6.4 9.1
9.5 13.2
T e 2 12.7 16.6
v 215.9 19.7
2 19.1 24.0
Margin of copper piping opening for flaring: B (mm)
Copper piping out- When rigid (clutch type)
side diameter When using the R410A tool When using the old tool
6.4
B 2 9.5
| 2127
7 | 6159
i 0to 0.5 1.0t0 1.5

«L 219.1
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4. Refrigerant Piping

B Precautions when connecting flare nuts

&Warning

0

B Tighten the flare nuts with double wrenches and use a torque wrench to check that the
tightening torque is proper.
If the torque is not proper, a joint broken by over tightening or a joint loose by under tightening
could allow refrigerant to leak and cause a shortage of oxygen.
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Flare nut tightening torque

Outer diameter (mm) Nominal diameter (inch) Flare tightening torque (N.m)
6.4 1/4 From 14 to 18
9.5 3/8 From 34 to 42
12.7 1/2 From 49 to 61
15.9 5/8 From 68 to 82
19.1 3/4 From 100 to 120

® If for unavoidable reasons the tightening torque of the flare nut cannot be checked with a torque wrench, the
approximate torque can be determined by using the tightening angle (the change in the angle of the wrenches

as the torque is increased) of the wrenches as a guide.

Tightening angle

Pipe diameter Tightening angle
264,095 60° to 90°
212.7, 8 15.9, o °
2191 30° to 60

Tightening 1
angle z

® Apply a light coating of compressor oil to the sheet surfaces of the connection before tightening the flare nut.

B Others

® The compressor oil will absorb moisture from the air.

The following precautions must be observed when handing compressor oil during servicing.

» Perform the charging operation in as short amount of time as possible.

» Only open the plug immediately before using.

+ Discard any oil remaining after use.

» Keep the lid on the filler can tightly closed when it is being temporarily stored during the charging operation.

® Refrigerant piping care
(Curing method)

Be sure to care the end of piping to prevent any mois-
ture, garbage, and dust. Failure to do so may cause a

serious trouble from moisture mixing.
Storage location of . Curing method of the
. .. Storage period -
refrigerant piping piping end
3 months or Pinching
more
Outside
Less than 3 s .
months Pinching or Taping
Inside - Pinching or Taping

(Curing Method)
(DPinching

Steel pipe ! Braze
t Pinch
@Taping

Steel pipe
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3-4. Precautions for branch piping

I

—{ Important reminder |

B When connecting branch piping, do not bend the main piping
near the connection.
If such bending is unavoidable, provide a minimum of 150 mm
of straight piping.
However, never bend and use piping with an external size of
0 28.6 or greater. —t

Straight piping
(150 mm or more)

® Once a header has been branched,
never perform another branching. Header —= ‘B/fa”Ch piping
® When performing header branching, = | T
connect the crimp piping provided -
with the branch set in accordance  Auxiliary plug
(Provided)

with the number of indoor units con- | | | | | | |

| Indoor unit
nected.

® Always install sides branch piping, both gas and liquid sides, as either "vertical" or "horizontal".

Horizontal Vertical

o -
Ve, J
I==c=1 ﬁﬁ D:'i_niiﬂ

Floor Floor Floor Floor Floor
7z sutae  ZzzzzzzZzZzZzZzZ surfae ZzzzZzzzzZzZzZzZZ surfae 2777777777777 Surfae ZZzZz7zz7727777777 surfae

® Always install header branch piping for both gas and liquid sides as "horizontal".

Horizontal
Gas side D:@ E E E ﬁ DMED g
Floor
Tz surface Zzzzz22222222227 surfae Tz surface
Liquid side l l l Dﬁ Floor Floor
Floor ZzzzZzzz22222222  surtae 72z surfae
o surfa@
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4. Refrigerant Piping

Closeout valve connections and opening/closing

1) Closeout valve connections

® Both of liquid and gas piping must be brazed when connecting.

Important reminder I

I

B The connection of refrigerant piping lines is performed with all closeout valves on the outdoor unit
closed (factory default). Do not operate them until all the refrigerant piping with the indoor and out-
door units has been connected, and the refrigerant leak test, vacuum operation and additional charg-
ing has been completed. Note that both the gas and liquid side valves must be fully open in operating.
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2) Opening and closing the closeout valves

® Open the closeout valve for primarily the liquid side and then the gas side.

1. Remove the cap.

< Liquid/Gas >

2. Turn a valve shaft to 90° counterclockwise with a Totally enclosed Fully open

spanner. It is fully opened at the position where the < Gasside >

pin hit the stopper.

3. Firmly tighten the cap.

(Factory default)

@)y » | ]

Liquid side From 26 to 32Nem Valve shaft Valve shaft
Gas side From 65 to 75N.m
Closeout valve
/
- Cap
- |
Service port
Bush
Closeout
valve
N
k Attach bushes to the clearance between a panel
and piping after connecting the piping.
Liquid side
L
— Gas side

Please perform brazing connection with connection pipes provided locally.
( Be sure to supply nitrogen gas from the service port when brazing. )
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3-6. Refrigerant gas leakage test and vacuum suction

1) Refrigerant gas leakage testing

&Waming

B After the refrigerant piping has been installed, always perform a sealing test to confirm

that no refrigerant gas is leaking.
In the rare event a refrigerant gas leak exceeds the limit concentration, a shortage of oxygen

could occur.

1. Remove the service port cap for the closeout valve. Connect the gauge manifold as shown in the illustration
below. Open V1, V2 and V3 and pressurize with nitrogen gas.

+ Keep the closeout valve closed. Always pressurize both the liquid and gas piping.
* The leak test pressure is 3.8 MPa £ 0.1 MPa.

2. Slowly raise the pressure to the specified one.

a) Once 0.5 MPa of pressure has been applied, hold pressure and let stand for 5 minutes or more. Check that
there is no drop in pressure.

b) Next, raise the pressure to 1.5MPa and again let stand for 5 minutes or more. Confirm that the pressure has
not dropped.

c) After that, increase pressure to the specified value (3.8MPa) and note the ambient temperature and pressure.

d) Let sit at the specified pressure for one day. If there is no drop in pressure, the system is OK.
If the ambient temperature changes by 1 C°, the pressure changes 0.01MPa accordingly. Correct as needed.

e) If a drop in pressure is detected through steps a-d, then a leak is present. Apply a soap mixture to the welded
sections and flare joints to determine the leaking sections location and then fix them. Run the leak test again
once the leaks have been fixed.

( Service port Closleout
Indoor unit vae Outdoor unit

L Branch piping (Fully R
:@l—L Gas piping closed)
T 7 | [ X X '\\NV

| | Service port |

Liquid piping | |

1 13 1 I 1 1 1 iz

Closeout —
alve

Gauge manifold Vi
(Fully closed)

Low
pressure

\"al

V3

¥ : Brazed connection sections
Nitrogen gas
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4. Refrigerant Piping

2) Vacuum suction with vacuum pump

Important reminder }

B During the refrigerant gas leak test and vacuum suction, leave the closeout valves on the outdoor
unit "fully closed".

B Do not perform an air purge with the refrigerant inside the outdoor unit or the refrigerant tank.
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B Use a vacuum pump which is able to attain pressure lower than -101kpa (-755mmHg).

Apply vacuum suction to both the liquid and gas closeout valve service ports.

<Operational Flow>

Finish leak test

el fioh & ,,,,,,,,,,,,,,,,,, |

- Start vacuum suction

Continue operating the vacuum pump
for two hours or more once the pressure
has reached -101kPa (-755 mmHg) or
lower.

If the vacuum gauge needle
has risen, moisture remains
in the system or thereis a A
leak. Determine the location

of the leak, fix, and reapply ’
the vacuum suction.

Finish vacuum suction ‘

There is no rise in the vacuum gauge
needle after setting for one hour or
\ more

—‘ Vacuum Check ‘

[When there is a possibility of moisture intrusion in piping]

@O Attain pressure to 0.05Mpa with nitrogen gas after vacuumming 2 hours or more.

@ Then, re-attain pressure for 1 hour or more and make sure the pressure has reached -101kpa.
@ Repeat the step O and @ till the pressure reaches to -101kpa.

@ When the pressure has reached -101kpa or lower, make sure that the needle on the vacuum gauge does not
rise.

Meaning of the possibility of moisture intrusion in piping

Apply the procedure above when there is any possibility such as internal condensation or rainwater mixing
inside the refrigerant piping arising from prolonged construction period due to continuous spell of rainy weather
like in the rainy season.

(Note) Keep the following points in mind for the R410A model.

+ To avoid cross-contamination with other oil types, make sure to separate maintenance tools according to the
type of refrigerant used. In particular, never use the gauge manifold and charge hose with other refrigerants
(R22, R407C etc.).

+ Use a backflow prevention adapter to prevent vacuum pump oil from entering into the cooling system.

Closeout
valve
(Fully

closed)

Gas piping ---
: P ><1@P —‘

Service port . .

Qutdoor unit

Vacuum gauge Liquid piping J
P Gauge manifold Closeout L— - - -
of Low High valve
' pressure@ @ ese (Fully closed)
] Charging hose— p [+—Charging hose
| |
. ' vi | @fv2
. ]
‘e - »'

Backflow prevention adopter

=>

Exhaust

Charging hose

VP

Vacuum pump

23



3-7. Charging with refrigerant

Important reminder I

B When charging refrigerant, accurately measure the length of the piping and charge with the
proper amount. If the amount of refrigerant is not proper, performance will decline and a break-
down could occur.

1) Refrigerant charge amount

Use the following equation to determine the liquid piping size of the refrigerant piping by the length to add the
refrigerant.

Charge amount (kg)= (1 x 0.39) + ([2 x 0.28) + ([3 x 0.20) + ([4 x 0.13) + ([5 x 0.06) + ([ & x 0.028)

0, Liquid piping @ 22.2 total length (m) ()2: Liquid piping @ 19.1 total length (m) ()5 Liquid piping: @ 15.9 total length (m)
(4 Liquid piping @ 12.7 total length (m) (5: Liquid piping @ 9.5 total length (m) e: Liquid piping: @ 6.4 total length (m)
* When the number of the connected indoor unit exceeds two or more, add 1kg more amount of refrigerant charge

to the above-mentioned formula.
[ In case of 2 or more indoor unit connection ]

Filling amount (kg) = (01 x 0.39) + (02 x 0.28) + (3 x 0.20) + (04 x 0.13) + ({5 x 0.06) + (s x 0.028) + 1.0

2) Refrigerant charging method

@Caution

B When charging the refrigerant, be sure to wear a leather glove.
0 If the refrigerant is put on hands, it may cause a frost bite.

—{ Important reminder I

B Always charge the refrigerant as liquid in the tank. In case of charging as gas may cause a com-
positional change of the refrigerant, could result in a performance decline or a breakdown.

B Always use a refrigerant scale when charging the refrigerant. Using a charging cylinder may
cause a compositional change of the refrigerant, could result in a performance decline or a break-
down.

B To avoid cross-contamination with other oil types, make sure to separate maintenance tools
according to the type of refrigerant used. In particular, never use the gauge manifold and charg-
ing hose with other refrigerants (R22, R407C etc.).
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4. Refrigerant Piping

1. Place the tank (with the siphon pipe Closeout

attached) on the refrigerant scale. (Vgl'JY; Outdoor unit
. Gas piping £ closed) — - - -

2. Remove the charging hose from the 7 N4 /7 —‘ £
vacuum pump and connect it to the =
tank. Service port X X 'r%

1 1 —
. . Liquid pipin =

3. Perform an air purge of the inside of Ui piping NG J 2
the charging hose to the gauge mani- Gauge manifold Closeout valve L— - - - 2
fold Low @ High (Fully closed)

. pressurel pressure
Charging —| l«— Charging hose
4. Open valves V2 and V3 and charge hose

with the required amount of refrigerant
in the liquid state. After the charging is

completed, close valves V2 and V3. Charging Y “. V3
hose / %
// Tank
Backflow prevention /% (with siphon

Exhaust % pipe attached)

adopter 2
Vacuum pump Refrigerant scale
3-8. Refrigerant piping insulation and heat retention

&Caution

B For refrigerant piping and drain piping, apply insulation (polyethylene form / grass wool
0 etc.) of 10 mm or more in thickness, separately for the gas pipe and the liquid pipe. In

case of exceeding DB 30 °C and RH 65%, use thicker polyethylene form than above.
Insufficient insulation work could cause a property damage from condensation dripping.

® Retain heat by applying insulation separately to the gas and liquid piping.

® Use heat insulation with a heat resistance of 120 °C or more. After the refrigerant gas leakage test has been
performed, using dressing tape to wrap the insulation.

® Use the pipe cover provided for the insulation for the refrigerant piping connection in the indoor unit. Apply prop-
erly to both the gas and liquid lines as shown in the illustration below.

Dressing tape

Insulation (to prevent rain water from entering)

(heat resistance of 120 °C or more)

Insulation

[Insulation can be glass wool (heat resistance of 120 °C or more)

or polyurethane foam, etc.]

Liquid piping (thin pipe)

Gas piping
(thick pipe)

3-9. How to secure refrigerant piping

@ [f the antivibrant stand is used, the distance to the first fixed point of refrigerant piping must be atleastL = 1.5 m.

Outdoor unit L

First fixed point
[ ] [ ] I/

|
N N N~ 1
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4. Fuel Gas Piping Installation

&Waming

B Only use the type of gas indicated on the name plate.
Using the wrong type of gas could cause incomplete combustion that could damage the out-
door unit.

B Always perform a gas leak test after connecting the piping.
In the rare event of a gas leakage, a fire or explosion could occur.

B Use a soap solution or gas leak detector for performing the gas leak test.
0 Using a frame reaction test causes a fire or explosion.

B Always use a strong gas hose between the gas cock for the fuel gas and indoor unit.
Failure to do so could cause a gas leakage.

B Plumb the piping so that the fuel gas pressure at the inlet port of the outdoor unit may
have the pressure required for the gas supply standard defined by the gas utilities.
Incorrect pressure of fuel gas could cause a incomplete combustion or a malfunction inside
the unit.

Important reminder I

B Do not apply pressure of over 4.2 kPa when testing the fuel gas line for leaks. Doing so could
damage the unit’s internal regulator.

® The gas piping for the outdoor unit is installed as shown below.
® Always install the device shown as 1 in the drawing below. It is for servicing the fuel system.

® Check the devices shown as 2 and 3. They are required for checking the supplied pressure and filtering the gas.
Mount them as necessary.

Gas fuel piping
= connection (R3/4)
] 2 Pressure check tap
O \1 Gas valve
L
.|-|:|—T—;7+[>I<]— ©
nno
3 Strainer . .
Strong gas hose Rear side of outdoor unit
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6. Drain Piping Installation

‘ 5. Drain Piping Installation

1) Exhaust Air Drain Piping Installation

&Warning

water drain for the indoor unit.

® B Never use the same pipe for the exhaust drain for the outdoor unit and the exhaust
If exhaust gas enters the building, it could cause gas poisoning or asphyxiation.

B [f the exhaust drain for the outdoor unit is connected to a drain water vent or ditch, or
other such arrangement and the indoor unit drain is discharged to the same location,
0 arrange the piping so that the exhaust gas in the exhaust drain is released into the
atmosphere.
If it is not released into the atmosphere, gas poisoning or a shortage of oxygen could occur.

&Caution

B When installing the outdoor unit on a roof, route the exhaust drain for the outdoor unit

to the drain for rainwater.
Routing the exhaust drain directly onto concrete or a waterproof sheet may cause damage to
both.

—‘ Important reminder I

B Make sure to attach the exhaust drain pipe.

B Always provide the slope shown below for the drain hose. Failure to do so will damage the unit.

B If the drain piping is to be centralized, provide breathers on the upside of the connecting points of

the pipes to avoid back pressure.

® Condensation from the exhaust gas will come out of the drain hose for the outdoor unit. Connect the drain piping
with the long drain hose as below. If the short drain hose is used, since condensation does not come out, it is not
necessary to perform drain piping.

Ll Ll

N |oo®
Exhaust drain hose -
(Normal spec : 815) Breather Breather Release into
(Cold district spec : 30) ~—_theatmosphere

| I — —1

Gradient 1/50 or more —
Hard vinyl piping VP20 Box for drained | &
(Outer diameter 26 mm, nominal diameter 20 mm) £

condensation.

(Cold district spec : Hard vinyl piping VP30 or more)

® Use a drain heater (option, sold separately) in regions where the temperature can fall below 0 °C. Refer to the
installation manual for the drain heater.

® In case of cold district specification, a drain heater is packed in the engine compartment without installation.
Refer to the installation manual for the drain heater.

® |[f drain piping is frozen in cold regions (where the outdoor temperature can fall below 0°C), it may damage the
unit. Be sure to take an anti-freezing measure on drain piping using insulating materials or a heater.
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2) Condensation Drain Piping Installation

® From the outlet for condensation, condensation in accumulator will come out.
Install the condensation drain piping kit, provided if there is a trouble about condensation drain.

® Never use the same pipe for both the condensation drain pipe and the exhaust gas drain pipe.
If exhaust gas enters the outdoor unit, it could cause a breakdown

The outlet for
condensation 17.3

Rear side of outdoor unit
r|_l

Hose
(Preparing by own)

Hard vinyl piping VP20 / ®

(Possible to use SGP) Box for drained
condensation

28



n”a

7. Exhaust Vent Installation

6. Exhaust Vent Installation

® Exhaust vent extension must be used an exclusive installation kit (No.: TLEJ140S1).

1) Precautions for exhaust vent extension
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&Warning

Do not extend the exhaust vent to a location where the exhaust gas could potentially
enter the indoor.

Installing the exhaust vent in the location near the air intake/discharge opening into the living
® space could cause a gas poisoning or a shortage of oxygen.

Do not extend the exhaust vent to a location where flammable gas could potentially be
generated, flowed, accumulated and leaked, or a volatile substance could be dealt
with.

It may cause a fire.

Be sure to discharge the exhaust gas directly to the atmosphere.
Accumulated exhaust gas could cause a gas poisoning or a shortage of oxygen.

Be sure to discharge the exhaust gas to the ineffective open outdoor space.
Discharging exhaust gas to the ditch or groove could cause a gas poisoning or a shortage of
oxygen.

Be sure to discharge the exhaust gas into a location where is not directed toward ani-
mals or plants.
Overexposure to the exhaust gas or a blow-off wind could cause a harmful influence on ani-
mals and plants.

Be sure to maintain the appropriate clearance against the flammable or flame resisting
material covered building in accordance with the following figure.
Inappropriate clearance could cause a fire.

» Distance from the exhaust piping

Space area
Without heat inslation With heat inslation
Must not come in contact
Exhaust pipe “_’ [
— or more Insulating material Must not come
20 mm or more in thickness  in contact

- Distance from the top end opening of the exhaust piping

s

300 or more

300 or more
150 or more \
Q ‘ Exhaust pipe top
150 or more 150 or more 600 or more
T Unit: (mm)
Bottom

® In the area where outside temperature decreases 0 C° or less, there is a possibility that the inside of an exhaust
pipe may freeze. Avoid extending the exhaust vent in principle.
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2) Exhaust vent extension

® Install the exhaust vent according to the following procedure by referring to the illustrations below.

1. Secure the exclusive installation kit to the exhaust outlet of the outdoor unit according to the attached installa-
tion manual.

2. Connect the piping sequentially from the outdoor unit side, and extend the exhaust vent to the desired position
according to the followings.
+ Total length of the exhaust vent extension shall not exceed 10m maximum.
» Total number of exhaust piping curves shall not exceed 5 maximum.

+ The extended piping shall be anchored to a structure or the similar with metal fixtures at intervals of 1.5 to
2m.

» Exhaust piping shall not be gathered or connected with the other exhaust piping in the line.

3. Attach the exhaust top in the exclusive installation kit to the exhaust vent outlet paying attention to followings.

* An angle of the exhaust vent surface shall be adjusted vertically to the ground with a pipe elbow so that rain-
water may not enter directly.

» The lower part of wire-net surface shall be caulked with a silicone caulking so that drain water may not drip
from the exhaust top in accordance with the following figure.

Elbow (locally ordered)

Details of exhaust top section = SN\

Pipe (locally ordered)

Gradient of

15mm (£5mm) 3/100 or more

Silicon Metal fixture

) (locally ordered)
1] ~ y

Exhaust vent
extension kit

Exhaust duct of outdoor unit

[15-2m

=
o

* In case of installing the outdoor unit on the antivibrant stand, there is a possibility that the exhaust piping may
be deviated due to the vibration. Exhaust vent shall be correctly extended in accordance with the following

figure.

Straight pipe 300 type or
slide pipe 200 type

3) Installation check

® After the extension work of the exhaust vent, make sure that there is not any leakage of exhaust gas or drain
water from the piping connection with the test operation.
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‘ 7. Summary of Electric Wire Installation

In case that the indoor units are TKFDP900 - 1120 (large-size floorstanding duct type), the way of installations is different.
Please follow the installation manual provided with the indoor unit.

. B All electrical installation work must be performed by a certified electrician in accordance with the “technical standards
&Wﬂmng as stipulated by the authority of each country related to electrical equipment", "internal wire code" and instructions
provided in this manual.
M Improper installation could result in electrical shock, fire or other hazards.

B Provide a breaker for electrical leakage with the set capacity for each electrical device (sensitivity amperage 30 mA). If
a breaker for electrical leakage is not installed, electrical shock could occur.

W Provide a capacity overload amperage breaker with the set capacity for each electrical device. If the proper overload
amperage breaker is not installed, heat, fire and secondary damage from the breaker failure could occur.

B Never branch off of the dedicated electrical line and use it for operating other appliances. If these two devices are
used on the same dedicated line, breaker failure could result in secondary damage.

B Always use the designated cable for wiring and make sure that it is properly connected. Makes sure the cable is
secure and that the outside forces are not transferred to the terminal connection.
Improper connecting or fixing can result in heat, fire or other hazards.

. All grounding operations must be Class 3 grounding in accordance with electrical equipment technical standards.
&Cautlon Never connect the ground wire to a gas pipe, water pipe, lightening rod or the ground for a telephone wire.
Improper grounding can result in electrical shock.

7-1.  Opening for power supply wires / signal wires

—V———V——u

[T

T

I}
A

=t— Wiring path
,"\‘\‘ Opening for power supply wires
4040
— = Opening for signal wires

*Please bundle power supply wires and signal wires not to contact with the pipes.

r--- Terminal for remote

T single-phase AC 230V monitoring system (with polarity)

Outdoor unit

Ground| [a[s] FEBFET -]
Autotransformer 0200-2B0V = —

"+ Signal wire between indoor
i and outdoor units (No polarity)

Power single -phase 200V

A

Indoor unit Indoor unit Indoor unit

[l I (Gl XIYIz]| |2l (X[ Y]z
Red e R s R i
L] x[¥]z x| Y]z x| ¥[z

Remote Remote Remote
controller| controller controller

Power supply wire

Electrical leakage breaker (Sensitivity current 30 mA)

Over-current breaker (Fuse)
Single-phase AC 200V



7-2.

Change of the outdoor unit power supply to single-phase AC200V

According to the following illustration, install the power supply wires to the terminal and reinsert the wires on the

sub-control board.

Three-phase (in factory)

Single-phase

Wiring to the terminal

Terminal

[
RS T
Installation Wiring (Power Supply Side)

| _H.—/ [
_ DI
Terminal o o 3
|
[ H H H
I
R S

Installation Wiring (Power Supply Side)

Reinsert the wires on
sub-control board

In factory, connecting to CN5 (white)

Sub control board

Connector in  Connector in
three-phase  single-phase
power supply power supply

[JJ0]
@ o T
CN5 CN4

Reinsert the connector (white) from CNS5 (white)
to CN4 (red)

Sub control board

Connector in  Connector in
three-phase single-phase
power supply power supply

RN [ﬂfﬁﬂﬂ
CN5 CN4
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I 8. Electric Wire Precautions and Specifications

8-1.  Power supply wire

& . The specifications for the electrical wiring and the selection of the appropriate size must

Waming be in accordance with "technical standards as stipulated by the authority of each
country related to electrical equipment" and the "internal wire code". Improper wiring
can result in overheating, shorts and fire.

e Used cable must respect the norms of quality and emergency
and must be of appropriate section.

e Put always to earth unit agreement with the norms of
emergency and being used the earth lives.

/N Warning

m Power supply to outdoor unit must be 200 V AC.
Install the Autotransformer 0- 230 - 200 V supplied.

m Execute feeding system applying suitable protections

according to the enforced norms.|

Indoor and outdoor unit power lines must be separated
(standard specification)

Examples of connections

indoor unit outdoor unit

Feeding mono-phase 230V 50Hz
Feeding mono-phase 230V 50Hz

Magnetic switch (*) l::l I::l

Magnetic switch (*)

Unit switch differentiates () [ :I Adapter 230/200V (**)
s N
indoor unit N N
N .
1 outdoor unit
2
L 3
indoor unit N

W
||FNj

* cure customer ** In equipment
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8. Electric Wire Precautions and Specifications ”‘

8-2. Communication wire between indoor and outdoor units

@ | tant B Never mix electrical and signal wires in a multiple core cord (200V). This will cause misoperation.
mportan

Multiple core cord  Power supply
wire (200V)

Power supply
wire (200V)

Signal wire

B Always use shielded wire (MVVS) when using near high-frequency medical equip-
ment, high-frequency welding equipment or any other equipment that generates
high-frequency waves. These waves can cause misoperation.

When using shielded wire, always ground the shielded side.

@ Since the signal wire between the indoor and outdoor unit does not have polarity, connection can be made to either core.
@ Keep the total length of the signal wire under 1000 meters (total wire length).

® Use M3.5 crimped terminals for connecting to the terminal block. (Refer to Fig. 1)

@® The recommended signal wire is as shown below.

Recommended signal wire name (Code) Thickness X number of cores T
. . 7 mm
Shielded wire (MVVS) or less | O
. . 0.75t0 2.0 mm x 2 core I
Vinyl cab tire round cord (VCTF) * Use one type of signal wire
Vinyl cab tire round cable (VCT) w;iness for the same net- Fig. 1 Crimped terminal

Vinyl insulated vinyl sheath cable for controller (CVV)

8-3. Remote control wire

@ B Do not bundle or route the wires for the remote controller together with power supply
Important wires or other electrical wires. If bundling or routing these wires together is unavoid-
able, use shielded wire.

B When controlling multiple indoor units with one remote controller, use shielded
wire for the connections between indoor units.

B When using shielded wire, always only ground the shielded section to one location on the indoor unit.

Both sides grounded One side grounded

? % =@ [ ))%

B Use the shielded wire shown above for the remote controller and ground one end when it is
used near high-frequency medical equipment, high-frequency welding equipment or any
other equipment that generates high-frequency waves. If shielded wire is not used, it could
cause misoperation of the microcomputer and irregular operation of the unit.

@® Use 0.3 mm x 3 core wire for the remote controller.

@ Use shielded wire whenever the length of the remote controller wire exceeds 8 meters.
Recommended shielded wire: MVVS3C (0.3 mm: x 3 core wire, Keihan Cable).

@ If the total length of the remote controller wire exceeds 100 meters, change the thickness as shown in the table below.

@ Keep the total length of the remote controller wire 600 meters or less.

up to 100 m up to 200 m up to 300 m up to 400 m up to 600 m

Thickness X cores 0.3 nm2 x 3 core 0.5 mm x 3 core 0.75 mm2 x 3 core 1.25 mm2 x 3 core 2.0 mm2 x 3 core
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9. Setting the Circuit Board Performance Switch and Jumper Wires

9-1. Outdoor unit

Remote monitoring addressing switch

SW5 SWe6
0 0 .
105’@ 2 8 9@ 5 | * Use the switches only when remote
& 3 7 3 | monitoring system is used.
4 65 4

Addressing switch
SWi1 SW2

0 1 90 1 [Setting Address 1] * The method of erasing the memorized addresses
10?@ 2 8 @ 2 | Factory setting: 49
fiz 7, 3 A = 3 | Manual addressing: 00 to 47
Automatic addressing: 49
Address 1

SwW7
[ 2 -
|Prex]
s 4 on
o -
- i i
ﬂ" AIZIN GHP o m o
— O ot S I, A . B
,—‘ gl -
Dz'm GHPOSO1 MA z ‘8‘3“; - 2 3 4 5 6 7 8 9 10
™ Fa i 1
| 3 o d
o m o O
S @ 3 % am
S ¢ = 8 T3
S 5 g 2 25
5 2308 i3
(%2} = = c
5 3 3 a& 32
2 8 3 @& 5
z o & 2 E
o - 2
Q c g
@ 3 g 8-pin | 9-pin [10-pin Function
S ¥ OFF | OFF | OFF Silent Mode
§' ON | OFF | OFF |Air conditioning fixed mode
00 00 000 O
ZmZTJm zZzmzZz
;T T T
$E 38 58358
S3CS3 2885
S » o N
8 2 % 2
o 2 § 8
g 3 2
= =1
= & g
8 2
< )
£
c
5
g
2
El

B In case that the indoor unit is TKFDP900, P1120 and P1600M7 (large-size floor-standing duct type),
the way of installation is different. Please follow the installation manual provided with the indoor unit.
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10. Setting the Circuit Board Performance Switch and Jumper Wires ”‘

99-2.

Remote controller

Remove the remote controller case and make the following settings.

R R + To indoor unit
P : H S\ I IShows factory settings

|Switch settings (Circuit board side)l

[ ARE ] Upper case

Black||White|| Red

Switch Setting| Description

Model | Cooling| Cooling only unit *4

selection

/ switch SW1| Heating] Heat pump unit

L Remote | Enaled| Enabled (Master remote controller only)
control

/sensor SW2|Disabled| Disabled (Sensor for indoor unit enabled)

Power  |Enabled| Enabled
outage
Ny reset SW3 |Disabled] Disabled (Returns to initial settings after power outage)

\ Remote | Sjave | Slave remote controller (Controlled by master)
controller

SW4 .3 | Master | Master remote controller

\— Sensor sensitivity section

Swing Open | No display
Open | Two speed fan speed models. High - Low jumper J4
«> |Shorted| Display

[
-

|Jumper wire settingsl

Fan speed
Y switch

Jumper qu Shorted | Three speed fan speed models. High - Medium - Low

| lemp:er;;alhfea(iirisplay Open | No display er:mie;n Open | Disabled
Jumper J1 Shorted| Display Jumper J3 |Shorted| Enabled
*q Refer to the following when setting jumper J2 for switching fan speed.
Jumper setting (J2) Indoor unit model
Open (OFF) TKU, TKUM, TKUF, TKES, TKFP, TKFD, TKE (P280)
Shorted (ON) TKT, TKTC, TKTW, TKTS, TKR, TKE (Except P280), TKK, TKF, TKFL, TKFU
*2 Refer to the following when setting the jumper J4 for the swing display.
Jumper setting (J2) Indoor unit model
Open (OFF) TKR, TKU, TKUM, TKUF, TKES, TKFL, TKFU, TKFP, TKFD
Shorted (ON) TKT, TKTC, TKTW, TKTS, TKE, TKK, TKF

*3 The following functions can only be operated from the master remote controller: inspection reset, filter sign
reset and auto lift control.

*4 The TKUF is a dedicated indoor unit cooler. Set SW1 to "Cool".
(Note) When performing a test operation of the cooling mode, press the [Operate] button and after it has been set

to cooling operation mode, press and hold the [Temperature setting t] button and press the [Set] button.
The system will operate in forced cooling for 30 minutes. To stop the cooling test operation, press [Stop].
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9-3. Indoor unit
m Jumper wire settings
No. Setting Description
Shorted (ON) Filter sign On
J1(SW7-1)
Open (OFF) Filter sign  Off
Shortcircuited (ON) | Normal operation possible
J2(SW7-2)
Open (OFF) Operation permitted/prohibited
Shortcircuited (ON) | When heating thermo is OFF/Low operation
Enabled | J4(SW7-4)
Open (OFF) When heating thermo is OFF/Intermittent operation
J3(SW7-3)
Disabled - When heating thermo is OFF/Stopped
Shortcircuited (ON) | Humidifier drain operating/Disabled
J8(SW8-4)
Open (OFF) Humidifier drain operating/On
Enabled Shortcircuited (ON) | Remote control wind speed selection/3 speeds (H/M/L)
nable
Open (OFF) Remote control wind speed selection/1 speed (H)
J10(SW10-2) J11(SW10-3)
Disabled Shortcircuited (ON) | Remote control wind speed selection/2 speeds (H/L)
isable
Open (OFF) Remote control wind speed selection/3 speeds (H/M/L)

(Note1) Open (OFF) indicates that it is not mounted on a board, or that it is disconnected.
(Note2) The jumper wires from J1 to J11 are not mounted on the supply board. Instead, the switches 7, 8, and 10
have the same function as the jumper wires and are installed at the same location as the jumper wires.
Use the chart above to install SW 7, 8 and 10.

Dip switch SW5 settings

No. Function Setting Description
ON Trial Operation
SW5-1 Drain pump trial operation
OFF Automatic
ON Enabled
SW5-2 Humidifier continuation operation
OFF Disabled
ON Edge Input
SW5-3 External Input
OFF Level Input
ON Enabled
SW5-4 Emergency Stop Signal
OFF Disabled

(Note) Factory settings are all OFF.

Dip switch SW9 settings

Switch Function
ON Auto lift control length 1.3m
OFF
OFF Auto lift control length 1.6m
SW9-1 SW9-2
o ON Auto lift control length 2.0m
N
OFF Auto lift control length 4.0m
ON Louver position stop Air current attained
SW9-3
OFF Louver position stop Ceiling contamination prevention
ON Fain control High speed UH,H,M
SW9-4
OFF Fan Speed Standard H,M,L

(Note) Factory settings are all OFF.
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10. Setting the Circuit Board Performance Switch and Jumper Wires ”‘

Dip switch SW6 settings

Model
P22 P28 P36 P45 P56 P71 P80 P90 P112 P140 P160 P224 P280
SW6-1 OFF ON OFF ON OFF ON OFF ON OFF ON OFF ON OFF
SW6-2 OFF OFF ON ON OFF OFF ON ON OFF OFF ON ON OFF
SWeé-3 OFF OFF OFF OFF ON ON ON ON OFF OFF OFF OFF ON
SW6-4 OFF OFF OFF OFF OFF OFF OFF OFF ON ON ON ON ON

Switch
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‘ 10. Address Settings

10-1.

Address setting method

Note

H Always turn off the power before operating the address switch. Changes to the address switch made
when the power is on will not be received.

B Do not mix the two setting methods (automatic address setting and manual address setting).

B Always perform manual address setting when two or more outdoor units are used in the same net-
work (same indoor/outdoor unit signal wire).

@ Setting the address number
Set the following switches as shown in the illustration below: SW1, 2, 3 and 4 on the circuit board for the indoor
unit and SW1 and 2 on the circuit board for the outdoor unit.

® The outdoor number is on the circuit boards for both the outdoor and indoor unit. It is the number that tells which
outdoor unit is connected to which indoor unit by refrigerant piping. Always set outdoor and indoor units con-
nected by refrigerant piping as the same number.

@ The indoor number is used for distinguishing the indoor unit. Accordingly, when there are multiple units on the
same network (same indoor/outdoor signal wire) set each indoor unit so it is unique and not duplicated on other
units. Enter the address that has been set on the name plate (shown below) and affix this name plate to the
main unit.

Type
Address No. I:I
Applications
SWI, 2 For setting number of indoor units (10 position and 1 position)
On circuit board for indoor unit : ; - -
SW3,4 For setting number of outdoor units (10 position and 1 position)
On circuit board for outdoor unit SW1, 2 For setting number of outdoor units (10 position and 1 position)

SW SW

Insert a standard screwdriver

(precision type) into this slot and ’ 10 \ 9N
turn the arrow to the desired 0 2 8 2
i 3 7 3

number.
4 6 5 4

Position 10 Position 1

Address No. setting

Indoor unit circuit board SW2.,4 / Outdoor unit circuit board SW2 (1 position)

0 1 2 3 4 5 6 7 8 9
0 00 01 02 03 04 05 06 07 08 09
Indoor unit circuit
1 10 11 12 13 14 15 16 17 18 19

board SW1,3
Outdoor unit circuit 2 20 21 22 23 24 25 26 27 28 29

board SW1 3 | 3 | 31 | 32 | 33 | 34 | 35 | 3 | 37 | 38 | 39
(10 position)
4 | 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 49

Automatic address setting
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11. Address Settings Il‘

@ There are two methods for setting the address: automatic address setting and manual address setting, by using combina-
tions of the address switches for indoor and outdoor units (Refer to the following table). Automatic address is the normal
method when outdoor units are wired individually.

. Outdoor unit Indoor unit
Address setting method
(SW1,2) Outdoor number (SW3,4) Indoor number (SW1,2)
Automatic address 49 49 49
Manual address 00 to 47 00 to 47 00 to 47

At the time of shipping, the outdoor number for the outdoor unit is set to 49, the outdoor and indoor numbers for the
indoor unit are both set to 49. That is set for automatic address.

10-2. Manual address settings

—| Note

B When multiple outdoor units have been installed and operation is started all at once, an extremely
large amount of current is required for starting the engines at the same time. In order to prevent an
overload that would trip the breaker for the power supply, use the outdoor unit address numbers to
create a time lag among the units when they are being started as shown in the chart below. Set so that
the units are started in sequence from the smallest number in each group address number.

Time lag (seconds) [ 0 | 2 | 4 [ 6 [ 8 [10])) |26 |28 |30
Outdoor |AGoup |0 [1 |23 ][4 5] [13]14]15
uit  [BGroup |16 [17[18|19]20]|21][[ |29]30 31
address |CGroup |32[33[34]35(36|37|\\ [45]46]|47

® When multiple outdoor units are connected on the same network (same indoor/outdoor unit signal wire), set the
address manually. (Manual setting is also possible when wired to one outdoor unit).

® When multiple outdoor units are connected on the same network (same indoor/outdoor unit signal wire), set the
address for the outdoor unit on the address switch on the circuit board for the outdoor unit between 00 and 47 so
that it is not duplicated by the address for another outdoor unit.
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10-3.

Automatic address settings

Note

H Can only be wired as a single outdoor unit.

@ At the time of shipping, the number on the outdoor circuit board and the outdoor and indoor numbers for the
indoor circuit board are set to 49 and set for automatic address.

® When the power for the indoor and outdoor unit is turned on, the addresses are automatically set. Turn on the
power for the outdoor unit and all the indoor units when setting the automatic address.

@ After the power is turned on, the addresses will be set in approximately one minute. After automatic address has
been set, press the inspection switch on the remote controller and address number of the indoor unit will be dis-
played in the LCD area of the remote controller.

@ Automatic addresses are setting can also be used when a single remote controller is being used to control mul-
tiple units.

® The addresses are stored in the microcomputer even when the power is turned off.
® The following is the procedure for erasing an address that has been set by automatic address setting.

Procedure

Using the maintenance feature provided on the outdoor unit board, erase addresses automatically.

1. Change to “Check Mode” (mode LED red light illuminates)
(1) Press the “Mode Selection Switch” for one second or more (Mode LED green light illuminates)
(2) Press the “Set Switch” and the “Clear Switch” at the same time for 2 seconds or more.
“Check Mode” will not appear in the following instances.

(Caution) 1) Does not operate for 10 minutes after connecting or disconnecting to a personal computer monitor
2) Does not operate for 10 minutes after connecting or disconnecting to the remote control unit.

2. Change the code number to 57 (automatic address erasing) using the code No. UP and code No. DN switches.
3. Press the set switch (display: OFF — GO blinking).
4. Hold down the set switch at least 2 seconds or more (display: GO — END)

5. Turn off the outdoor unit, and then turn it on again.
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12. Example of Indoor/Outdoor Unit Signal Wire and Address Settings ”‘

11. Example of Indoor/Outdoor Unit Signal Wire and Address Settings

11-1.

Note

B Set the SW1 and SW2 of the indoor unit address 1 and the SW3 and SW4 of the indoor unit to the same value. (If
automatic address setting is used, it is not necessary to set these switches since the addresses are configured by
factory default.)

B Because the remote controller wire has polarity, be sure to connect it by matching X, Y, and Z.

B When the indoor unit is TKFDP900, P1120 and P1600M7 (large-size floor-standing duct type), the way
of installation is different. Please follow the installation manual provided with the indoor unit.

When 1 outdoor unit is installed

Note

B The range of connectable indoor units to one outdoor unit is from 2 to 8 units.

Outdoor
unit Address 1
SW1 SW2 (Green)
AlB| O 0O
(10 position) (1 position)
Signal wire between indoor and outdoor units "
(No polarity: 0.75 o 2.0 mm? x 2 core) /\[ v \/\ N
% 7 ===
A/ V4 AWAY
SW1 Sw2 (Blue) SW1 Sw2 (Blue) SW1 Sw2 (Blue) SW1 SwW2 (Blue)
A|B 0 0 0 1 0 2 0 7
SW3 Sw4 (Green) SW3 Sw4 (Green) SW3 SW4 (Green) SW3 SW4 (Green)
0 0 0 0 0 0o | =m=m=m== 0 0
(10 position) (1 position) (10 position) (1 position) (10 position) (1 position) (10 position) (1 position)
Indoor unit Indoor unit Indoor unit Indoor unit
No. 1 xlylz No. 2 xIylz No.3 [(xIyIz No. 6 xlylz
Red White [Bieck Rt [ it Blck R [white [ ick| Red it Black
| | 1
x[v][z x|[v][z (x]v]z x[v]z
Remote swi Remote swi Remote swi [T Remote swi
controller Master controller  Master controller Master controller  Master
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11-2. When multiple outdoor units are installed

B Up to 48 indoor units can be connected on the same network (signal wire between indoor and out-
door units).

* Use only one type of thickness of signal wire in the same network.
f3utrgo|(;_r tuni(tE Adc(])resso1 Outdoor unit Address 1 Outdoor unit Adgress 1
rmultitype o0 o [ mommamma=aaa - . H
for bui|dix85 (10 position) (1 position) Slngle (10 position) (1 position) Smgle (10 position) (1 position)

=
N _/Iy //

\,

P

Signal wire between indoor and outdoor units (No polarity: 0.75 to 2.0 mm? " 2 core)

; N

V. e ———\
SWi SW2 (Biug) SWi SW2 (Biug) SWI SW2 (Biug) SWI SW2 (Biue) SWi SW2 (Bie) SWi SW2 (ie)
0 0 0 1 0 5 3 3 3 4 3 5
A|B|sws  swa (areen) uﬂ SW3  SW4 (Green) HE SW3  SW4 (Green) EE SW3  SW4 (Green) EE SW3  SW4 (Green) SW3  SWa (Green)
0 0 0 0 - 0 0 3 4 3 5 3 5

Indoor unit 110Pnsiﬁ0"l Indoor unit Uﬂpvsmon) Indoor unit (10 Pﬂsmﬂ"nb Indoor unit |1Dposiﬁ°"i Indoor unit (les:i'ivﬂws) Indoor unit (stvl
No.1 e No.2 Gl No.5 LTz 1 1 1 g /
=l &3 M K . ol &l s .
HEE HEE HEE HEE z

LTe 0

Remote  SW1 Remote SW1 |= = = = Remote  SW1 Remote  SW1 Remote  SW1 Remote  SW1
controller Master controller Master controller Master controller Master controller Master controller Slave

B Use care to prevent the signal wire from becoming a loop wire when multiple outdoor units are

installed.
Outdoor Outdoor
unit unit
Outdoor Outdoor Outdoor Outdoor
unit unit unit unit /\
Indoor
0 unit
Indoor Indoor Indoor Indoor \/
unit unit unit unit Indoor
unit
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12. Example of Indoor/Outdoor Unit Signal Wire and Address Settings ”‘

B When there is a need to wire the signal wire (indoor/outdoor signal wire and remote controller wire)
in parallel, use shielded wire to prevent misoperation due to communication defects. Remember that
only one side of the shielded wire is to be grounded.

Remote
controller
Indoor unit @)-1 A~ 7N wire
Signal wire % o
. bet indoor/ . Y P
Outdoor unit @ |y Ptmeenindenr | [ 5 o o
Indoor unit -3 ~ f*" B
c P
Outdoor unit @ ﬂ#—l /A Indoor unit @®-1 00
: , 0O
T - Indoor unit @-2 OO
Indoor unit @-3 L Egmﬁ’gﬁe,
Indoor unit @-4
QOutdoor unit ® Indoor unit 3)-1
Indoor unit 3®)-2

Example of parallel wiring locations
A: Duct wiring section B: Remote controller centralized wiring section C: Bundled signal wires
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‘ 12. Remote Controller

12-1. Controlling multiple units with remote controller

B The X, Y, Z terminals have polarity. Always match X, Y, Z when connecting.

H Always use shielded wire for the jumper wires. On the indoor unit, only one side of the shielded wire
is to be grounded.

Indoor unit Indoor unit Indoor unit Indoor unit
No. 1 No. 2 No. 3 No. 16

= S Ly ls] Llyly]
PN R —

Red JWhite] Black 777

Remote  SWi

@ Up to 16 indoor units can be controlled by one remote controller.
® Route the wire for the remote controller as shown in the illustration above.
@ The remote controller can control simultaneous operation and stopping of the indoor units.

@ The on/off of thermostat function for an indoor unit is performed by each indoor unit. However, the temperature setting can be the same for all units.

12-2. Multiple remote controllers

B The X, Y, Z terminals have polarity. Always match X, Y, Z when connecting.

H Always use shielded wire for the wires. On the indoor unit, only one side of the shielded wire is to be
grounded.

<W| aster remote controller>

Indoor unit Indoor unit

Remote  SW1 Remote  SW1 Remote  SW1

@ One indoor unit can be controlled by two remote controllers.
® Route the wire for the remote controller as shown in the illustration above.

® When operating from multiple remote controllers, the last operation will have priority. However, the following functions can
only be performed from the master remote controller: inspection reset, filter sign reset and auto lift control.

@ When there are multiple remote controllers, set SW1 on the master remote controller to "Master" and SW1 on the slave
remote controller to "Slave". When using normal remote control (one remote controller), set SW1 to "Master".

@ Only the master remote controller can have the remote controller sensor set enabled. Mount the master remote controller at
the location where the room temperature is to be monitored.
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14. Method for Determining Mixing of Electrical Wires and Indoor and Outdoor Unit Signal Wires ”‘

13.  Method for Determining Mixing of Electrical Wires and Indoor and Outdoor Unit Signal Wires

H Before turning on the power, always check for mixed (wrong) wiring. Improper wiring will cause dam-
age to the indoor and outdoor unit circuit boards.

Procedure
The following procedure can be used to identify mixed wiring.
1. Check the total number of indoor and outdoor controller (controller circuit boards) on the network.

Please note that 2 sets of remote controllers are installed in TKFD560 and 4 sets of remote controllers are
installed in TKFDP900, 1120 and 1600.

2. Measure the resistance value between interval A and B for the signal terminals on the network. If there is an
interval between A and B, it is possible to measure somewhere between the indoor and outdoor units.

How to determine

@ If the resistance value indicated by the units for the controller is correct, the wires are not mixed.

@ If the resistance value is 80 % or less, one or more units is mis-wired. (The low resistance value indicates a high
number of mis-wired units.)

@ If the signal wire is broken halfway, the resistance value will become larger than normal one.
It is difficult to count the number of controller units from the results of the resistance measurement.

@ The following is a table showing the relationship between the number of controllers and the resistance between

A and B.
Total number of Resistance value .between Resistance value betw.ee.n Resistance value betwejen Resistance value betwefﬁn
A and B when wired nor- A and B when one unit is A and B when two units A and B when three units
controllers mally (%) mis-wired (%) are mis-wired (%) are mis-wired (%)

2 4550 74 - —

3 3033 73 37 -

4 2275 73 37 25

5 1820 72 37 25

6 1517 71 37 25

7 1300 71 36 25

8 1138 70 36 24

9 1011 70 36 24

10 910 69 36 24

20 455 64 35 24

40 228 56 32 23

60 152 50 30 22

* JA-1 and JA-2A are included in the total 9100 (O)

number of controllers. (Reference value) = N

Total number of
connected controllers
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15. Test Operation Il‘

14. Test Operation

14-1. Before starting test operation

1. In cold district specification, at least six hours prior to the test operation, turn on the main power supply and the
leakage breaker inside the outdoor unit’s control box so that electricity flows into the crankcase heater.
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2. Make sure that the ball valve for the outdoor unit for both the gas and liquid pipes are fully open. (Open these
valves in the following sequence: liquid and then gas.)

3. Open the valve for the fuel gas.

14-2. Procedure before test operation

1. Turn on the electric leakage breaker inside the controller box for the outdoor unit.

2. Press the "inspection" button on the remote controller and make sure that the address number is properly dis-
played. If the address number does not come on within five minutes after the power has been turned on, reset
the signal wire connections and address settings.

3. When performing cooling operations, press the [operate] button on the remote controller and set to cooling
mode. Next, press and hold the [temperature setting] button and press the [set] button. The unit will operate in
forced cooling mode for 30 minutes.

4. Operate the remote controller. (Fan speed, air flow direction, etc.)

5. In heating, set the operating mode to "heating" to perform heating. (It will take a little time before warm air
comes out in heating mode.) Heating cannot be operated forcedlly.

14-3. Inspection items during test operation

1 Do the engine and the compressor start properly?

2 Is there any abnormal noise or vibration? (From the engine, compressor, piping or other areas.)

3 Turn on each of the indoor units. Is heating or cooling performed properly?

4 Does each function on the remote controller operate properly?

5 Check both heating and cooling operation. (Does the air become warm or cool?)

6 Check the effectiveness of the heating or cooling.

Allow the unit to operate for approximately 30 minutes. Measure the temperature at both intake and
blower ports.

When cooling, the difference in temperature should be 10 °C or more.

When heating, the difference in temperature should be 15 °C or more.

7 Mceasure the refrigerant pressure during operation. The following are general guidelines.
1 Cooling

High pressure: From 2.5 to 2.7 MPa Indoor 27 °C

Low pressure: From 0.8 to 1.0 MPa Outdoor 35 °C

1 Heating

High pressure: From 2.5 to 3.0 MPa Indoor 20 °C

Low pressure: From 0.6 to 0.8 MPa Outdoor 7 °C

14-4. Transfer of ownership

® Show the customer how to use the unit in accordance with the manual provided with the indoor unit.

@ Explain to the customer that the power must be left on even when the unit is not used for a long period of time.
By leaving the power on, it is possible to operate the air conditioner whenever heating or cooling operation is
required. (Because the compressor is kept warm by the crankcase heater, seasonal compressor problems can
be avoided.)
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‘ 15. Diagnosing Problems

15-1.

Perform inspections in accordance with error displays in the remote controller and the displayed description of the
red LED on the indoor and outdoor unit circuit board.

Inspection display

Table of inspection displays on remote controller and circuit board in errors with the indoor unit

Inspection display

- Outdoor circuit | Location of L
Remote controller Indoor circuit board Description of breakdown
board breakdown
Error signal | LEDred | LED red LED green LED red
OFF Flashes confinuously OFF - @ Normal operation
OFF On continuously OFF Indoor unit circuit board | @ There is a unit on the same network with an indoor circuit board or CPU that has crashed.
No display | OFF OFF OFF OFF Indoor unit power supply | @ Power supply is off, broken wire, fuse is burned out, broken transformer wire.
1 Flastesconinous| OFF Remote controller | @ Defective remote controller wire connection, broken wire (power supply: red, ground: black)
Flashes 3 imes Y wiring 1_OFF when power supply is on and when the wire is broken.
OFF Flashes confinuously OFF Indoor unit power supply | @ The power supply to the indoor unit is off when one remote controller is controlling multiple units.
I Remote controller wirin @ Defective connection or broken wire for remote controller signal wire (white).
1 . Flashes confinuously OFF MOENWING |1 OFF when power supply is on and when the wire is broken.
1 Flashes 3 times (Electrical noise) - ] ]
@ Electrical noise enters remote controller wire.
it circuit | @ Indoor unit circuit board or CPU crashed.
Unfixed | Unfixed OFF '“d°°L“"'t cirout s . .
oard @ Indoor unit circuit board defective (CPU defective).
) . | it N e ]
E E. Flashes 1tme | Flashes confinuously OFF ndoors:rtltlmr;umber @ Duplicate indoor unit numbers ("~ to Ut '), 49 units or more connected.
. . . @ Outdoor unit power supply is off or outdoor unit circuit board
Flashes 2times | Flashes continuously OFF Qutdoor unit power supply CPU has crashed.
Fashes 2fimes | Fashes contiuaus) OFF Outdoor unit signal wire | @ Defective connection or broken wire for signal wire for outdoor unit network.
E :|. Y Qutdoor unit number setting | @ Wirong outdoor unit number setting. (There is no outdoor unit with the same number as the indoor unit).
' . . Outdoor unit circuit | @ Outdoor unit circuit board.
Flshes s | Fshes corinuously Unfixed board @ CPU crash or outdoor unit power supply off.
Flaghes 2fimes | Flashes confinuously Flashes Outdoor unit number seting | @ Wrong outdoor unit number setting. (set usg o
' . Signal wire between | @ Bad outdoor signal connection has occurred during operation. (Come off or loose.)
Flashes 2imes | Fahes cornousy Flashes indoor and outdoor units | @ Defective communication between indoor/outdoor units due to electrical noise, etc.
' ) Outdoor unit power | @ When there are separate indoor/outdoor power supply; the outdoor power supply goes off during operafon. (Power outage, wiong phase)
E 5 > Fees 2ines | Flses corinunsly OFF supply @ Power supply wire to outdoor unit circuit board has come off. (R phase or S phase.)
% Flashes 2 times | Flashes continuously Unfixed (Electrical noise) | @ Outdoor unit circuit board or CPU crash when power is on.
E Flashes 2 times | Flashes continuously OFF Indoor unit circuit board | @ Defective communication circuit. (Defective reading of self-sent data.)
E 5 g Flshes tine | Fashesconinuously OFF Indoor/Heat gxchanger [} Defecuvg indoor heat exchanger the_rmlstor. (Defect!ve element, broken wire.)
o thermistor @ Defective connector connection for thermistor.
= 3 ' ) Indoor/intake | @ Defective indoor intake thermistor. (Defective element, broken wire.)
! é Fles ttine | Festes orinously OFF thermistor @ Defective connector connection for thermistor.
i Poor drainage | @ Defective drain pump (DM). Broken wire for drain pump. Connector has come loose.
E 9 Flashes 1 time | Flashes confinuously OFF Float switch @ Defective float switch operation (misoperation).
Option @ Defective option parts (when setting option error input)
[ ’ Number of con- | @ Number of indoor units connected exceeds maximum when one
Lo OFF Fshes oninuousy OFF nected indoor units remote controller is controlling multiple units. (17 units or more)
1 ' ) Indoor/outdoor circuit '
E IE Flashes 1time | Flashes confinuously OFF board address setting @ Wrong address setting.
I " Indoor fan @ Indoor fan motor error
E '5 OFF Onaorinuosly OFF moter @ Indoor fan motor connector disconnected
E E. 8 OFF On confinuously OFF Eﬁg:(t);eefrzliqsttoc:r_ @ Remote control sensor disconnected
E 31_1 Flshes 2tines | Fashesconiuushy Flashes Outdoorumtnumber [} pnmatchgd mdopr/outdoor‘umt connections. (The f:apacny of
setting indoor units for single type is over regulated capacity.)
Exceeding the numberof @ Too many indoor units connected to one outdoor unit (single
EL:B OFF Flashes confinuously Flashes . 0 type: 5 units or more, multi-type: 25 units or more)
units that can be connected . . h .
@ Indoor unit connection capacity exceeded (single type)
. Address setting | ® Wrong outdoor unit number setting. (Set U48 or U49) Indoor unit circuit board
E L:E OFF Ftes connuausy Flashes method mixed address setting (Same indoor unit number and outdoor unit number 0 to 47.)
EBCI OFF Onconousy Flashes Installed @ Indoor units for single type are installed in the multi-type outdoor
= unit. (multi type)
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16. Diagnosing Problems Il‘

Table of inspection displays on remote controller and circuit board in errors with the outdoor unit

Inspection display

supply

L. Outdoor circuit | Location of break- ..
Remote controller Indoor circuit board Description of breakdown
board down
Error signal [LEDred| LED red LED green LED red
E 3 ,' OFF Flashes continuously Flashes  |Unit number setting | @ Duplicate outdoor unit numbers (i} to LI<7).
E 3!.: OFF Flashes continuously Flashes One phrase broken | @ One phase in three-phases is broken
Installatloqlpperatlon @ Discharge temperature high (120 °C or more).
. conditions
E 35 OFF Flashes continuously Flashes Discharge piping
thermistor @ Defective discharge piping thermistor or short circuit.
! Outdoor temperature | @ Defective outdoor temperature thermistor, broken wire,
E 38 OFF Fleshes coninuously Flashes thermistor defective connector connection or short circuit.
. Discharge piping | @ Defective discharge piping thermistor, broken wire or
E 39 OFF Flashes confinuosly Flashes thermistor defective connector connection or short circuit.
Installcaot:?dr;{%%zranon @ High pressure rises.
E L;n OFF Flashes continuously Flashes . . . . .
! High pressure switch @ Defective high pressure switch, broken wire or defective
gnp connector connection.
Engine room temperature [} Defectllve engine room temperature thgrmlstor or broken wire or
. ) defective connector contact or short circuit.
E SE' OFF Flashes continuously Flashes thermistor Exh ! di . ith the deod
Exhaust ar temp. sensor @ Exhaust air temperature sensor disconnection with the deodor-
izer attached.
Compressor intake/ . . )
E S 5. OFF Flashes coninuously Flashes port temperature [ Defectlvel compressor |rl1take/outIeF port temperature the(mlstor,
thermistor broken wire, short circuit or defective connector connection.
Installation/operation - .
conditions @ Insufficient refrigerant.
ESH OFF Fleshes confinuously Flashes Low pressure switch @ Defective low pressure switch, broken wire or defective
] connector connection.
Installation/operation )
conditions @ Empty refrigerant.
ESB OFF Flashes continuously Flashes Emergency Stop | @ Emergency stop command issued from indoor unit
E 5 5. > OFF Flashes continuously Flashes Moluntlng/Opera— @ Exhaust temperature excessive when deodorizer
a tional Status attached
3 - -
=] Installatloq/pperatlon @ Rise in engine coolant temperature. (105 °C)
- = - Fah o Flash conditions
EBLI 5 0 ashes coninuousy ashes Engine coolant | @ Insufficient engine coolant. (Empty operation)
§ Water pump @ Defective waterpump
EB 1 5 OFF Flashes continuously Flashes Installatlor]/pperatlon @ Insufficient engine oil.
! «© conditions
E - -
E BE. OFF Flashes continuously Flashes Instale;t::)dr;{miratlon @ Abnormal rise in engine rpm.
E 8 5. OFF Flashes connuously Flashes Stator, etc. @ Defective startor, broken cord or defective engine speed.
@ Gas valve output error
. . | @ Engine start failure.
E BL: OFF Flashes continuously Flashes Installcaotlr:)dr;{;%esratlon @ Bad engine gas fuel supply.
@ Engine stop.
EBEI OFF Flashes coninuously Flashes Engine 0|Ilpres— ° Defect_lve engine oil pressure switch, broken cord or
sure switch defective connector connection.
- . Engine water tempera- | @ Defective engine water temperature sensor, broken cord
E 8 ] OFF Flashes coninuously Flashes ture sensor or defective connector connection.
Installation/operation | @ Excessive refrigerant charge (too much refrigerant charge).
conditions @ Abnormal overheating.
Installat|oq/pperatlon @ Insufficient or deteriorated compressor oil for compressor.
conditions
oil ’e‘“”T eleatro- @ Defective oil return electromagnetic valve.
magnetic valve
Oil return capillary | @ Defective oil return capillary (blocked).
@ The temperature sensor is malfunctioning, disconnected,
Temperature sensor or short-circuited, or the connector contacts are bad.
EB? OFF Flashes conlnuously Flashes Sub heat exchanger |@ The tempt_aratyre sensor is malfunctioning, disconnected,
output or short-circuited, or the connector contacts are bad.
. @ The temperature sensor is malfunctioning, disconnected, or
External pipes short-circuited, or the connector contacts are bad.
Outdoor unit heat | @ Defective outdoor heat exchanger liquid side temperature
exchanger liquid side |  sensor, broken wire, short circuit or defective connector
temperature sensor | connection.
@ Defective pressure sensor (High pressure 3.8 MPa or more).
Pressure sensor - -
@ Defective pressure sensor (High pressure 0.3 MPa or less).
EIec}romc @ Defective electronic expansion valve operation.
expansion valve
OFF Flashes Setting for power | @ Defective power supply setting on sub-circuit board.

@ Defective connection in the connector.
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17. Installation Check List Il‘

16. Installation Check List

[=
(=]
E n Are there any problems with the exterior and interior of the outdoor unit?
‘g § n Is there any possibilities that short circuit operation could occur due to outdoor unit exhaust heat?
g 5 n Is there enough space for air flow and servicing?
& IS ;8 n Could blower air from the outdoor unit or engine exhaust gas accumulate inside or flow into the room?
§ 8 n Is there proper drainage from the outdoor unit?
% n Does exhaust gas from the outdoor unit come in direct contact with plants, etc?
£ n Are there any problems with the exterior and interior of the indoor unit?
g Is the downward grade for drain pipe 1/100 or more?
= Is there enough space for air flow and servicing?

n Is the number of indoor units connected less than 20 sets? (for multi-type for buildings)

n s the total capacity for the number of connected indoor units within the following ranges for multi-type for

buildings: In case of P450 type, P224 to P585, in case of P560 type, P280 to P728, in case of P710, P355 to
Refrigerant P923

insﬁgligtgion n Are the differences in length and height of the refrigerant piping within the permissible ranges?

n Are the branch sections properly installed?

n s the piping properly insulated?

n Has the proper amount of additional refrigerant been added?

n Did you install exhaust drain piping in accordance with the specifications?
Drainpiping| n Do the exhaust drain for the outdoor unit and drain for the indoor unit drain into the same recepticle?
installation | n Have you performed a water drainage test? (For both the cooling and heating seasons)

n Is the drain properly insulated?

Are there any fuel gas leaks?

Gas piping n y 9

n Does the type of the gas supplied match the type indicated on the name plate?

n Are there any errors in the connections for the electrical and signal wires?

n  When the outdoor unit power supply is AC 200V, has the connector on the sub-circuit board been /and con-
Electric nected to the terminal block R-S and reinserted?

wiring n Have your performed the check for finding mixed electrical/signal wiring?
installation | n Does the indoor unit have Class D grounding?
n Are 2-core cables used for the signal wire and not multi-core cable?
n |s the wiring within the permissible length? Is the routing proper?
n Are the address switches for the indoor unit and outdoor unit properly set?

n Has the remote controller address switch been properly set? (When using multiple remote controllers.)
Addresses | n Were the addresses set with the power (breaker) off?
and others (If the setting of the addresses was done with the power (breaker) on, turn it off, wait approx. five seconds
settings and re-enter the addresses.)
n Has the fan motor of the indoor unit been set to 50 or 60 Hz accordingly? (Reinsert the connector.)
(Factory setting is 60 Hz for one-way cassette type, floor low boy and ceiling suspended types.)

[Check the following items if installed in regions that are cold or have much snowfalil.]
n Has the snow hood been mounted?
n Has the drain heater been installed?

Options n Is the harness of the drain heater connected to the terminal correcly?
n Is a hose clip installed?

[Check the following item if the vibration of the outdoor unit can cause problems]
n Has the antivibrant stand been installed?
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