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1 | SAFETY PRECAUTION

1-1. ALWAYS OBSERVE FOR SAFETY

Before obtaining access to terminal, all supply circuits must be disconnected.

1-2. CAUTIONS RELATED TO NEW REFRIGERANT

Cautions for units utilizing refrigerant R32

Preparation before the repair service

Precautions during the repair service

* Prepare the proper tools.

* Prepare the proper protectors.

* Provide adequate ventilation.

« After stopping the operation of the air conditioner, turn
off the power-supply breaker.

* Discharge the condenser before the work involving the
electric parts.

Use new refrigerant pipes.

In the case of using the existing pipes for R22, be careful
with the following:
» Be sure to clean the pipes and make sure that the
insides
of the pipes are clean.
» Change flare nut to the one provided with this product.
Use a newly flared pipe.
 Avoid using thin pipes.

* Do not perform the work involving the electric parts
with wet hands.

* Do not pour water into the electric parts.

* Do not touch the refrigerant.

* Do not touch the hot or cold areas in the refrigerating cycle.

* When the repair or the inspection of the circuit needs
to be done without turning off the power, exercise great
caution not to touch the live parts.

* When opening or closing the valve below freezing
temperatures, refrigerant may spurt out from the gap
between the valve stem and the valve body, resulting in
injuries.

Use a vacuum pump with a reverse flow check
valve.

Vacuum pump oil may flow back into refrigerant cycle
and
that can cause deterioration of refrigerant oil, etc.

Make sure that the inside and outside of refrige-
rant piping is clean and it has no contaminants
such as sulfur, oxides, dirt, shaving particles,
etc.,

which are hazard to refrigerant cycle.

In addition, use pipes with specified thickness.

Contamination inside refrigerant piping can cause
deterioration of refrigerant oil, etc.

Use the following tools specifically designed for
use with R32 refrigerant.

The following tools are necessary to use R32 refrigerant.
Tools for R32
Gauge manifold
Charge hose
Gas leak detector
Torque wrench

Flare tool
Size adjustment gauge
Vacuum pump adaptor

Electronic refrigerant
charging scale

Store the piping indoors, and both ends of the
piping sealed until just before brazing.
(Leave elbow joints, etc. in their packaging.)

Handle tools with care.

If dirt, dust or moisture enters into refrigerant cycle, that
can cause deterioration of refrigerant oil or malfunction
of compressor.

If dirt, dust or moisture enters into refrigerant cycle, that
can cause deterioration of refrigerant oil or malfunction
of compressor.

Use the specified refrigerant only.

The refrigerant oil applied to flare and flange
connections must be ester oil, ether oil or
alkylbenzene oil in a small amount.

If large amount of mineral oil enters, that can cause
deterioration of refrigerant oil, etc.

Never use any refrigerant other than that specified.
Doing so may cause a burst, an explosion, or fire when
the unit is being used, serviced, or disposed of.

Correct refrigerant is specified in the manuals and on the
spec labels provided with our products.

We will not be held responsible for mechanical failure,
system malfunction, unit breakdown or accidents caused
by failure to follow the instructions.

Do not use refrigerant other than R32.

If other refrigerant (R22, etc.) is used, chlorine in refrige-
rant can cause deterioration of refrigerant oil, etc.
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Ventilate the room if refrigerant leaks during
operation. If refrigerant comes into contact with
a flame, poisonous gases will be released.
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[1] Warning for service

(1) Do not alter the unit.

(2) For installation and relocation work, follow the instructions in the Installation Manual and use tools and pipe com-
ponents specifically made for use with refrigerant specified in the outdoor unit installation manual.

(3) Ask a dealer or an authorized technician to install, relocate and repair the unit.

For appliances not accessible to the general public.

(4) Refrigerant pipes connection shall be accessible for maintenance purposes.

(5) If the air conditioner is installed in a small room or closed room, measures must be taken to prevent the refrigerant
concentration in the room from exceeding the safety limit in the event of refrigerant leakage. Should the refrigerant
leak and cause the concentration limit to be exceeded, hazards due to lack of oxygen in the room may result.

(6) Keep gas-burning appliances, electric heaters, and other fire sources (ignition sources) away from the location
where installation, repair, and other air conditioner work will be performed.

If refrigerant comes into contact with a flame, poisonous gases will be released.

(7) When installing or relocating, or servicing the air conditioner, use only the specified refrigerant (R32) to charge

the refrigerant lines.

Do not mix it with any other refrigerant and do not allow air to remain in the lines.

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

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

(9) Do not use low temperature solder alloy in the case of brazing the refrigerant pipes.

(10) When performing brazing work, be sure to ventilate the room sufficiently. Make sure that there are no hazardous
or flammable materials nearby.

When performing the work in a closed room, small room, or similar location, make sure that there are no refriger-
ant leaks before performing the work.
If refrigerant leaks and accumulates, it may ignite or poisonous gases may be released.

(11) Do not install the unit in places where refrigerant may build-up or places with poor ventilation such as a semi-
basement or a sunken place in outdoor: Refrigerant is heavier than air, and inclined to fall away from the leak source.

(12) Do not use means to accelerate the defrosting process or to clean, other than those recommended by the manu-
facturer.

(13) The appliance shall be stored in a room without continuously operating ignition sources (for example: open
flames, an operating gas appliance or an operating electric heater).

(14) Do not pierce or burn.

(15) Be aware that refrigerants may not contain an odour.

(16) Pipe-work shall be protected from physical damage.

(17) The installation of pipe-work shall be kept to a minimum.

(18) Compliance with national gas regulations shall be observed.

(19) Keep any required ventilation openings clear of obstruction.

(20) Servicing shall be performed only as recommended by the manufacturer.

(21) The appliance shall be stored in a well-ventilated area where the room size corresponds to the room area as
specified for operation.

(22) Maintenance, service and repair operations shall be performed by authorized technician with required qualification.

(23) Be sure to have appropriate ventilation in order to prevent ignition. Furthermore, be sure to carry out fire preven-
tion measures that there are no dangerous or flammable objects in the surrounding area.

(24) Do not turn off the power except for servicing as a safety device is installed.

(25) If the SENSOR AND ALARM KIT is damaged, replace it. Otherwise it may not detect refrigerant leakage properly.

[2] Cautions for service
(1) Perform service after recovering the refrigerant left in unit completely.
(2) Do not release refrigerant in the air.
(3) After completing service, charge the cycle with specified amount of refrigerant.
(4) When performing service, install a filter drier simultaneously.
Be sure to use a filter drier for new refrigerant.

[3] Additional refrigerant charge
When charging directly from cylinder
R32 is a single refrigerant and its composition does not change. Therefore, both liquid charging and gas charging are
possible. Liquid charging of refrigerant all at once from the low pressure side may cause the compressor malfunction.
Accordingly, make sure that charging is gradual.

< Cylinder with a siphon tube > < Cylinder without a siphon tube >

<— Valve <— Valve

Charging liquid refrigerant
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[4] Cautions for unit using R32 refrigerant
Basic work procedures are the same as those for conventional units using refrigerant R410A. However, pay careful
attention to the following points.

(1) Information on servicing

(1-1) Checks on the Area
Prior to beginning work on systems containing flammable refrigerants, safety checks are necessary to ensure that the
risk of ignition is minimized.
For repair to the refrigerating systems, (1-3) to (1-7) shall be completed prior to conducting work on the systems.

(1-2) Work Procedure
Work shall be undertaken under a controlled procedure so as to minimize the risk of a flammable gas or vapor being
present while the work is being performed.

(1-3) General Work Area
All maintenance staff and others working in the local area shall be instructed on the nature of work being carried out.
Work in confined spaces shall be avoided. The area around the workspace shall be sectioned off. Ensure that the con-
ditions within the area have been made safe by control of flammable material.

(1-4) Checking for Presence of Refrigerant
The area shall be checked with an appropriate refrigerant detector prior to and during work, to ensure the technician is
aware of potentially toxic or flammable atmospheres. Ensure that the leak detection equipment being used is suitable
for use with all applicable refrigerants, i.e. non-sparking, adequately sealed or intrinsically safe.

(1-5) Presence of Fire Extinguisher
If any hot work is to be conducted on the refrigeration equipment or any associated parts, appropriate fire extinguishing
equipment shall be available to hand.
Have a dry powder or CO2 fire extinguisher adjacent to the charging area.

(1-6) No Ignition Sources
No person carrying out work in relation to a refrigeration system which involves exposing any pipe work shall use any
sources of ignition in such a manner that it may lead to the risk of fire or explosion. All possible ignition sources, includ-
ing cigarette smoking, should be kept sufficiently far away from the site of installation, repairing, removing and disposal,
during which refrigerant can possibly be released to the surrounding space. Prior to work taking place, the area around
the equipment is to be surveyed to make sure that there are no flammable hazards or ignition risks. “No Smoking” signs
shall be displayed.

(1-7) Ventilated Area
Ensure that the area is in the open or that it is adequately ventilated before breaking into the system or conducting any
hot work. A degree of ventilation shall continue during the period that the work is carried out. The ventilation should
safely disperse any released refrigerant and preferably expel it externally into the atmosphere.

(1-8) Checks on the Refrigeration Equipment
Where electrical components are being changed, they shall be fit for the purpose and to the correct specification. At all
times the manufacturer’s maintenance and service guidelines shall be followed. If in doubt, consult the manufacturer’s
technical department for assistance.
The following checks shall be applied to installations using flammable refrigerants:
. The charge size is in accordance with the room size within which the refrigerant containing parts are installed.
« The ventilation machinery and outlets are operating adequately and are not obstructed.

Marking to the equipment continues to be visible and legible. Markings and signs that are illegible shall be corrected.

Refrigeration pipe or components are installed in a position where they are unlikely to be exposed to any substance

which may corrode refrigerant containing components, unless the components are constructed of materials which are

inherently resistant to being corroded or are suitably protected against being corroded.

(1-9) Checks on Electrical Devices
Repair and maintenance to electrical components shall include initial safety checks and component inspection proce-
dures. If a fault exists that could compromise safety, then no electrical supply shall be connected to the circuit until it is
satisfactorily dealt with. If the fault cannot be corrected immediately but it is necessary to continue operation, an ade-
quate temporary solution shall be used. This shall be reported to the owner of the equipment so all parties are advised.
Initial safety checks shall include that:
. capacitors are discharged: this shall be done in a safe manner to avoid possibility of sparking;
« no live electrical components and wiring are exposed while charging, recovering or purging the system;
« there is continuity of earth bonding

(2) Repairs to Sealed Components

(2-1) During repairs to sealed components, all electrical supplies shall be disconnected from the equipment being worked
upon prior to any removal of sealed covers, etc. If it is absolutely necessary to have an electrical supply to equipment
during servicing, then a permanently operating form of leak detection shall be located at the most critical point to warn
of a potentially hazardous situation.

(2-2) Particular attention shall be paid to the following to ensure that by working on electrical components, the casing is not
altered in such a way that the level of protection is affected. This shall include damage to cables, excessive number of
connections, terminals not made to original specification, damage to seals, incorrect fitting of glands, etc.

Ensure that the apparatus is mounted securely.

Ensure that seals or sealing materials have not degraded to the point that they no longer serve the purpose of prevent-
ing the ingress of flammable atmospheres.

Replacement parts shall be in accordance with the manufacturer’s specifications.
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(3) Repair to intrinsically Safe Components
Do not apply any permanent inductive or capacitance loads to the circuit without ensuring that this will not exceed the
permissible voltage and current permitted for the equipment in use.
Intrinsically safe components are the only types that can be worked on while live in the presence of a flammable atmos-
phere. The test apparatus shall be at the correct rating.
Replace components only with parts specified by the manufacturer. Other parts may result in the ignition of refrigerant in
the atmosphere from a leak.

(4) Cabling
Check that cabling will not be subject to wear, corrosion, excessive pressure, vibration, sharp edges or any other adverse
environmental effects. The check shall also take into account the effects of aging or continual vibration from sources such
as compressors or fans.

(5) Detection of Flammable Refrigerants
Under no circumstances shall potential sources of ignition be used in the searching for or detection of refrigerant leaks.
A halide torch (or any other detector using a naked flame) shall not be used.

(6) Leak Detection Methods
Electronic leak detectors may be used to detect refrigerant leaks but, in the case of flammable refrigerants, the sensitivity
may not be adequate, or may need re-calibration. (Detection equipment shall be calibrated in a refrigerant-free area.)
Ensure that the detector is not a potential source of ignition and is suitable for the refrigerant used. Leak detection equip-
ment shall be set at a percentage of the LFL of the refrigerant and shall be calibrated to the refrigerant employed, and the
appropriate percentage of gas (25% maximum) is confirmed.
Leak detection fluids are suitable for use with most refrigerants but the use of detergents containing chlorine shall be
avoided as the chlorine may react with the refrigerant and corrode the copper pipe-work.
If a leak is suspected, all naked flames shall be removed/extinguished.
If a leakage of refrigerant is found which requires brazing, all of the refrigerant shall be recovered from the system, or
isolated (by means of shut off valves) in a part of the system remote from the leak. For appliances containing flammable
refrigerants, oxygen free nitrogen (OFN) shall then be purged through the system both before and during the brazing pro-
cess.

(7) Removal and Evacuation

When breaking into the refrigerant circuit to make repairs — or for any other purpose conventional procedures shall be
used. However, for flammable refrigerants it is important that best practice is followed since flammability is a considera-
tion. The following procedure shall be adhered to:

» remove refrigerant

* purge the circuit with inert gas

* evacuate

* purge again with inert gas

« open the circuit by cutting or brazing.
The refrigerant charge shall be recovered into the correct recovery cylinders. For appliances containing flammable refrig-
erants, the system shall be “flushed” with OFN to render the unit safe. This process may need to be repeated several
times.
Compressed air or oxygen shall not be used for purging refrigerant systems.
For appliances containing flammable refrigerants, flushing shall be achieved by breaking the vacuum in the system with
OFN and continuing to fill until the working pressure is achieved, then venting to atmosphere, and finally pulling down to
a vacuum. This process shall be repeated until no refrigerant is within the system. When the final OFN charge is used,
the system shall be vented down to atmospheric pressure to enable work to take place. This operation is absolutely vital
if brazing operations on the pipe-work are to take place.
Ensure that the outlet for the vacuum pump is not close to any ignition sources and that ventilation is available.

(8) Charging Procedures
In addition to conventional charging procedures, the following requirements shall be followed:
. Ensure that contamination of different refrigerants does not occur when using charging equipment. Hoses or lines
shall be as short as possible to minimize the amount of refrigerant contained in them.
« Cylinders shall be kept upright.
- Ensure that the refrigeration system is earthed prior to charging the system with refrigerant.
. Label the system when charging is complete (if not already).
. Extreme care shall be taken not to overfill the refrigeration system.
Prior to recharging the system, it shall be pressure-tested with the appropriate purging gas. The system shall be leak-
tested on completion of charging but prior to commissioning. A follow up leak test shall be carried out prior to leaving the
site.

(9) Decommissioning
Before carrying out this procedure, it is essential that the technician is completely familiar with the equipment and all its
detail. It is recommended good practice that all refrigerants are recovered safely. Prior to the task being carried out, an
oil and refrigerant sample shall be taken in case analysis is required prior to re-use of reclaimed refrigerant. It is essential
that electrical power is available before the task is commenced.
a) Become familiar with the equipment and its operation.

Continued to the next page
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b) Isolate system electrically.
c) Before attempting the procedure, ensure that:
» mechanical handling equipment is available, if required, for handling refrigerant cylinders;
« all personal protective equipment is available and being used correctly;
* the recovery process is supervised at all times by a competent person;
* recovery equipment and cylinders conform to the appropriate standards.
d) Pump down refrigerant system, if possible.
e) If a vacuum is not possible, make a manifold so that refrigerant can be removed from various parts of the system.
f) Make sure that cylinder is situated on the scales before recovery takes place.
g) Start the recovery machine and operate in accordance with manufacturer’s instructions.
h) Do not overfill cylinders. (No more than 80 % volume liquid charge).
i) Do not exceed the maximum working pressure of the cylinder, even temporarily.
j) When the cylinders have been filled correctly and the process completed, make sure that the cylinders and the equip-
ment are removed from site promptly and all isolation valves on the equipment are closed off.
k) Recovered refrigerant shall not be charged into another refrigeration system unless it has been cleaned and checked.

(10) Labelling
Equipment shall be labelled stating that it has been de-commissioned and emptied of refrigerant. The label shall be
dated and signed. For appliances containing flammable refrigerants, ensure that there are labels on the equipment stat-
ing the equipment contains flammable refrigerant.

(11) Recovery
When removing refrigerant from a system, either for servicing or decommissioning, it is recommended good practice
that all refrigerants are removed safely. When transferring refrigerant into cylinders, ensure that only appropriate refrig-
erant recovery cylinders are employed. Ensure that the correct number of cylinders for holding the total system charge
are available. All cylinders to be used are designated for the recovered refrigerant and labelled for that refrigerant (i.e.
special cylinders for the recovery of refrigerant). Cylinders shall be complete with pressure-relief valve and associated
shut-off valves in good working order. Empty recovery cylinders are evacuated and, if possible, cooled before recovery
occurs.
The recovery equipment shall be in good working order with a set of instructions concerning the equipment that is at
hand and shall be suitable for the recovery of all appropriate refrigerants including, when applicable, flammable refriger-
ants. In addition, a set of calibrated weighing scales shall be available and in good working order. Hoses shall be com-
plete with leak-free disconnect couplings and in good condition. Before using the recovery machine, check that it is in
satisfactory working order, has been properly maintained and that any associated electrical components are sealed to
prevent ignition in the event of a refrigerant release. Consult manufacturer if in doubt.
The recovered refrigerant shall be returned to the refrigerant supplier in the correct recovery cylinder, and the relevant
waste transfer note arranged. Do not mix refrigerants in recovery units and especially not in cylinders. If compressors or
compressor oils are to be removed, ensure that they have been evacuated to an acceptable level to make certain that
flammable refrigerant does not remain within the lubricant. The evacuation process shall be carried out prior to returning
the compressor to the suppliers. Only electric heating to the compressor body shall be employed to accelerate this pro-
cess. When oil is drained from a system, it shall be carried out safely.
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[5] Service tools

Use the below service tools as exclusive tools for R32 refrigerant.

No. Tool name

Specifications

1 Gauge manifold

- Only for R32

- Use the existing fitting specifications. (UNF1/2)

- Use high-tension side pressure of 5.3MPa-G or over.

Charge hose

- Only for R32

- Use pressure performance of 5.09MPa-G or over.

Electronic weighing scale

Gas leak detector

- Use the detector for R134A, R407C, R410A or R32.

Adaptor for reverse flow check

- Attach on vacuum pump.

Refrigerant charge base

Refrigerant cylinder

- Only for R32 - Top of cylinder (Pink)
- Cylinder with syphon

(o0} ~ [©2B1¢; RE N [SSR NN \V]

Refrigerant recovery equipment

1-3. PRECAUTIONS WHEN REUSING EXISTING R22/R410A REFRIGERANT PIPES

(1) Flowchart

* Refer to the flowchart below to determine if the existing pipes can be used and if it is necessary to use a filter drier.
« If the diameter of the existing pipes is different from the specified diameter, refer to technical data materials to confirm if the

pipes can be used.

Measure the existing pipe thickness and
check for damage.

The existing pipe thickness meets specifica-
tions and the pipes are not damaged.

The existing pipe thickness does not meet
specifications or the pipes are damaged.

Check if the existing air conditioner can operate.

Y

After operating the cooling system for about 30
minutes, do a pump down work.

Disconnect the existing air conditioner from the

pipes.

[ Attach the new air conditioner

!

Perform the airtight test, vacuum air purging,
additional refrigerant charging (if necessary),
and gas leak check.

!

Test run

OCH799

« If the existing air conditioner cannot operate, use a
refrigerant recovery device to collect the refrigerant.

* In case existing pipes were used for gas or oil
heat pump systems, be sure to clean the pipes.

Y
The existing pipes cannot be reused.
Use new pipes.




(2) Cautions for refrigerant piping work
New refrigerant R32 is adopted for replacement inverter series. Although the refrigerant piping work for R32 is same as for
R22, exclusive tools are necessary so as not to mix with different kind of refrigerant. Furthermore as the working pressure
of R32 is 1.6 times higher than that of R22, their sizes of flared sections and flare nuts are different.

@ Thickness of pipes
Because the working pressure of R32 is higher compared to R22, be sure to use refrigerant piping with thickness shown
below. (Never use pipes of 0.7 mm or below.)

Diagram below: Piping diameter and thickness

Nominal Outside Thickness (mm)
dimensions (in) |diameter (mm) R410A R22
1/4 26.35 0.8 0.8
3/8 29.52 0.8 0.8
1/2 212.70 0.8 0.8
5/8 215.88 1.0 1.0
3/4 219.05 — 1.0

® Dimensions of flare cutting and flare nut
The component molecules in HFC refrigerant are smaller compared to conventional refrigerants. In addition to that, R32
is a refrigerant, which has higher risk of leakage because its working pressure is higher than that of other refrigerants.
Therefore, to enhance airtightness and strength, flare cutting dimension of copper pipe for R32 has been specified sepa-
rately from the dimensions for other refrigerants as shown below. The dimension B of flare nut for R32 also has partly
been changed to increase strength as shown below. Set copper pipe correctly referring to copper pipe flaring dimensions
for R32 below. For 1/2 and 5/8 inch pipes, the dimension B changes.
Use torque wrench corresponding to each dimension.

<\
4

Dimension A

|
Ve
N

=

Dimension B
Flare cutting dimensions Flare nut dimensions
~ Nominal ~ Outside Dimension A (94)(mm) Nominal Outside Dimension B_(mm)
dimensions (in) diameter (mm) R410A R22 dimensions (in) |diameter (mm)|  R410A R22
1/4 6.35 9.1 9.0 1/4 26.35 17.0 17.0
3/8 29.52 13.2 13.0 3/8 29.52 22.0 22.0
1/2 212.70 16.6 16.2 1/2 212.70 26.0 24.0
5/8 215.88 19.7 19.4 5/8 215.88 29.0 27.0
3/4 219.05 — 23.3 3/4 219.05 — 36.0

® Tools for R32 (The following table shows whether conventional tools can be used or not.)

Tools and materials Use R32 tools Can R22 tools be used? |Can R407C tools be used? | Can R410A tools be used?

when detaching charge hose

Gauge manifold Air purge, refrigerant charge | Tool exclusive for R32 X X O
Charge hose and operation check Tool exclusive for R32 X X O
Gas leak detector Gas leak check Tool for HFC refrigerant X @) O
Refrigerant recovery equipment | Refrigerant recovery Tool exclusive for R32 X X @)
Refrigerant cylinder Refrigerant charge Tool exclusive for R32 X X X
Safety charger Prevent compressor malfunction | Tool exclusive for R32 X X O
when charging refrigerant by
spraying liquid refrigerant
Charge valve Prevent gas from blowing out| Tool exclusive for R32 X X O

Vacuum pump

Vacuum drying and air
purge

Tools for other refrigerants can
be used if equipped with adap-
ter for reverse flow check

A (Usable if equipped
with adapter for rever-
se flow)

A (Usable if equipped
with adapter for rever-

se flow)

A (Usable if equipped
with adapter for rever-|
se flow)

Flare tool Flaring work of piping Tools for other refrigerants | A (Usable by adjusting A (Usable by adjusting A (Usable by adjusting
can be used by adjusting flaring dimension) flaring dimension) flaring dimension)
flaring dimension

Bender Bend the pipes Tools for other refrigerants can be used @) @) O

Pipe cutter Cut the pipes Tools for other refrigerants can be used O O O

Welder and nitrogen gas cylinder | Weld the pipes Tools for other refrigerants can be used O O O

Refrigerant charging scale | Refrigerant charge Tools for other refrigerants can be used @) O O

Vacuum gauge or thermis- | Check the degree of vacuum. (Vacuum | Tools for other refrigerants O O O

tor vacuum gauge and valve prevents back flow of oil and refri- | can be used

vacuum valve gerant to thermistor vacuum gauge)

Charging cylinder Refrigerant charge Tool exclusive for R32 X — X

X : Prepare a new tool. (Use the new tool as the tool exclusive for R32.)
A : Tools for other refrigerants can be used under certain conditions.
O : Tools for other refrigerants can be used.
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2 || OVERVIEW OF UNIT

2-1. SYSTEM OUTLINE

The additional connection of the branch box together with employment of the compact trunk-looking outdoor unit can
successfully realize a long distance piping for big houses. Equipped with a microprocessor, the branch box can translate
the transmission signal of indoor units to achieve the optimum control.

2-1-1. System example

Indoor unit (Celllng concealed type)

—

SENSOR AND &

SENSOR AND
ALARM KIT

ALARM KIT

A

Indoor unit
(Wall mounted type)

=l

Branch box

Outdoor umt

2-1-2. Method for identifying

m Branch box

Model type

IPAC\—!MMM 4](0] [BC] E
Piping connection

B : Brazing
None : Flare

Branch box (Controller)
Model type

(Indispensable) Number of branches
Optional parts 4: 4 branches
6: 6 branches

m SENSOR AND ALARM KIT

@DDTE N

E: For export
Model name
SA: SENSOR AND ALARM KIT
—— Sequence number
Sequence initial
L— Production site
S: Shizuoka works
L— (Indispensable)
Optional parts
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2-2. INSTALLATION
Space required for Installation and servicing for branch box for PAC-MMK40BC(B)/60BC

(1) The space when installing with the suspension bolts.
A: Branch box
B: On the side of piping
C: Maintenance hole
D: Ceiling board or Floor board or Wall board
E: On the side of board assembly

1-1. Required space around the Branch box at installation

Refer to Fig.2-1. If the space shown in the figure is not ensured, it would be difficult to perform piping work or replace parts
when servicing.

1-2. When providing a maintenance hole in a recommended size
When the main pipes are connected to one side of the Branch box , refer to Fig.2-2 and 2-3.

If the space shown in these figures is not ensured, it would be difficult to replace the circuit boards , LEV coil, sensor and
Branch box.

1-3. When a maintenance hole in a recommended size cannot be provided

Refer to Fig.2-4 and Fig.2-5. When providing a maintenance hole in a size of o 450 mm, the LEV coil, sensor, and Branch
box cannot be replaced.

Additionally, it would be difficult to replace the circuit boards if the size of a maintenance hole is smaller than o 450 mm.
*1 If enough space is not ensured around the Branch box,, it would be difficult to replace circuit boards.

A Unit: mm

Min.30

/ / /)
: 7 7

420

Min.200|. 170

180-200

900

Min.30

Min.200 170

Fig. 2-4

Fig. 2-5
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(2) The space when installing on the ceiling/floor/wall board directly.
A: Branch box
B: On the side of piping
C: Maintenance hole
D: Ceiling board or Floor board or Wall board
E: On the side of board assembly

2-1. Required space around the Branch box at installation
Refer to Fig.2-6. If the space shown in the figure is not ensured, it would be difficult to perform piping work or replace parts
when servicing.

2-2. When providing a maintenance hole in a recommended size
When the main pipes are connected to one side of the Branch box , refer to Fig.2-7 and 2-8 about the size and installation
position of the inspection port in the horizontal direction.
If the space shown in these figures is not ensured, it would be difficult to replace the circuit boards , LEV coil, sensor and
Branch box.

2-3. When a maintenance hole in a recommended size cannot be provided.
Refer to Fig.2-4 and Fig.2-9. When providing a maintenance hole in a size of o 450 mm, the LEV coil, sensor, and Branch
box cannot be replaced.
Additionally, it would be difficult to replace the circuit boards if the size of a maintenance hole is smaller than o 450 mm.
*1 If enough space is not ensured around the Branch box,, it would be difficult to replace circuit boards.

Unit: mm
| 900 |
é
|
Min.185
Fig.
L 900 J

g Fig. 2-7
i
o 150 0450
C
N = \|
o
2 1450 ‘
=
e C
Fig. 2-8
\
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2-3. SIMPLIFIED PIPING SYSTEM
The piping connection size differs according to the type and capacity of outdoor/indoor units.
Match the piping connection size of branch box with outdoor/indoor unit.
If the piping connection size of branch box does not match the piping connection size of outdoor/indoor unit,
use optional different-diameter (deformed) joints to the branch box side.
(Connect deformed joint directly to the branch box side.)

m In the case of using 1-branch box

/ Branch box
(S S— R S— i S—,  —

m In the case of using 2-branch boxes

2 branches pipe (joint)

/ : optional parts

Branch box #1

=

Branch box #2

m Installation procedure (2 branch pipe (joint))
Refer to the installation manuals of MSDD-50AR2-E and MSDD-50BR-E.

OCH799 12



Area where the SENSOR AND ALARM KIT can be installed (View from the top)
(1) When the connection part for refrigerant piping is exposed in the room.

""" Area where the SENSOR AND
e ALARM KIT can be installed

m SENSOR AND ALARM KIT

(Place where it can be installed)

i m SENSOR AND ALARM KIT
- (Place where it cannot be installed)

! Indogr i Connection part for refrigerant piping is
| exposed in the room.

Room \

______

! I Area where the SENSOR AND
R ALARM KIT can be installed

Ry SENSOR AND ALARM KIT

(Place where it can be installed)
m SENSOR AND ALARM KIT
(Place where it cannot be installed)
Connection part for refrigerant piping is NOT
exposed in the room.

-------------------- (e.g. When the connection part is located
above a ceiling, etc.)

Indoor Connection
unit part
Room

(3) When there are obstacles as shown in the figure below
The following requirement is added to (1) or (2).

T~"""7 Areaof (1) or (2) where the
“----! SENSOR AND ALARM KIT
can be installed

m SENSOR AND ALARM KIT

(Place where it can be installed)

ﬁ: SENSOR AND ALARM KIT
(Place where it cannot be installed)

Obstacle

Over 7m

OCH799 13



3 | SPECIFICATIONS

3-1. BRANCH BOX

Model Name

PAC-MMK40BC

PAC-MMK60BC

PAC-MMK40BCB

Connectable number of indoor units Maximum 4 Maximum 6 Maximum 4
Power supply (from outdoor unit) ~IN, 220/230/240 V, 50 Hz,
~/N, 220/230 V, 60 Hz
Input kW 0.003 0.006 0,003
Running current A 0.15 0.30 0.15
External finish Galvanized sheets
Dimensions Width mm 450 665 450
Depth mm 372 420 372
Height mm 170
Weight kg 10.4 15.8 9.8
Piping Branch (indoor side)*| Liquid | mm 26.35 x 4 {A~D} 26.35 x 5 26.35 x 4 {A~D}
connection {1A~1C, 2A, 2B},
29.52 x 1 {2C}
Gas |mm 29.52 x 4 {A~D} 29.52 x 4 29.52 x 4 {A~D}
{1A, 1B, 2A, 2B},
812.7 x 1 {1C},
215.88 x 1 {2C}
Main (outdoor side) | Liquid | mm 29.52
Gas |mm 215.88

Connection method

Flare

Brazing

* The piping connection size differs according to the type and capacity of outdoor/indoor units.
Match the piping connection size of branch box with outdoor/indoor unit. If the piping connection size of branch box does not
match the piping connection size of outdoor/indoor unit, use optional different-diameter (deformed) joints to the branch box side.
(Connect deformed joint directly to the branch box side.)

3-2. SENSOR AND ALARM KIT

Model Name PAC-SK60SA-E
Input Voltage 10.5-13.5 VDC
Power consumption 2W

Dimensions H x W x D

86 x 86 x 34 (mm)

Sounder

65 dB(A) (1m)

OCH799
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4

OUTLINES AND DIMENSIONS

PAC-MMK40BC

SUSPENSION BOLT :W3/8(M10)

REFRIGERANT PIPE FLARED CONNECTION

A B 9 D TO OUTDOOR UNIT
LIQUID PIPE 06.35 | 26.35 | 06.35 | 06.35 | 09.52
GAS PIPE 09.52 |09.52 |09.52 | 09.52 | 915.88

450

TO INDOOR UNIT i/

64

90
72
a— [ To

170

5519

PAC-MMK60B

SUSPENSION BOLT :W3/8(M10)

Cc

REFRIGERANT PIPE FLARED CONNECTION

7A_[1B_[IC_J2A [28_[2C_ [TOOUTDOOR UNIT
LIQUIDPIPE__ | 06.35 | 06.35 |06.35 | 06.35 | 06.35 |09.52 |09.52
GAS PIPE 0952 [09.52 |012.7 [ 09.52 0952 |015.88] 015.88
90 665 90
’772 CAP TO INDOOR UNIT z
? [ 2 B\28 2, %) BBA
i e @ i
EE: T
D) ¢ (@) " |[@)"
P44 EEA
25 25
n | n| ®

OCH799

SERVICE PANEL

for LEV.

TO OUTDOOR UNIT

CONTROL_COVER

%

SUSPENSION BOLT PITCH

412

Zﬁg

O[d

40

SUSPENSION BOLT PITCH

L

6-ELECT WIRE INLET

L) O]

SERVICE PANEL
LE!

(for LEV
TO OUTDOOR UNIT

L
TO OUTDOOR UNIT BUSH “\CONTROL COVER

SERVICE PANEL
for LEV/

o

12

6-ELECT WIRE INLET
a0,

617

SUSPENSION BOLT PITCH

— “‘

S | -

Doo

CONTROL COVER

TOOUTDOORWNIT_ 1 "\ cONTROL COVER
SERVICE PANEL
for LEV)

1

5

Unit: mm
TERMINAL BLOCK
TO M-NET UNIT
TERMINAL BLOCK TERMINAL BLOCK
TO INDOOR UNIT TO SENSOR ALARM KIT
(A~D) (A~D)

TEs

TERMINAL BLOCK
TERMINAL BLOCK TO SENSOR ALARM KIT
TO OUTDOOR UNIT SUPERVISOR)
TERMINAL BLOCK
TERMINAL BLOCK IS ORALARKIT
TO M-NET UNIT
TERMINAL BLOCK TERMINAL BLOCK
TO INDOOR UNIT TO INDOOR UNIT
(1A~1C) (2A ~20)
ey
E@: \:aﬁ\ {ﬁ E
LAl
ez, B
TERMINAL BLOCK T\ TeRMINAL BLOCK
TERMINALBLOCK /70 SENSOR ALARM KIT TO SENSOR ALARM KIT
TO OUTDOOR UNIT SUPERVISOR 2A ~2C



PAC-MMK40BCB Unit: mm

SERVICE_PANEL

(for LEV)
TO OUTDOOR UNIT
I

CONTROL
. ER COVER
]/ —
| ‘ 2NZIKE ‘,‘
‘ 84 70
13 ! 312 40 |
SUSPENSION BOLT PITCH
412
SUSPENSION BOLT W3/8(h10)
REFRIGERANT PIPE BRAZED CONNECTION
A B c p) TO OUTDOOR UNIT
LQUDPIPE  [0635 |0635 |0635 |0635 095
- —5
GAS PIPE 0952|0952 |0952 |095 |01588 - —

I
)

SUSPENSION BOLT PITCH

o JLILILIL

TERMINAL BLOCK
TO M-NET UNIT

121 @ m W w o, TERMINAL BLOCK TERMINAL BLOCK

TOINDOOR UNIT TO SENSOR ALARM KIT
TO INDOOR UNIT 8 n Jw (A~D) (A~D)
= T
TN EZ - @ 3|
]:[ ‘ |- ‘ D:‘j 1]

o] LJ U

I
TO OUTDOOR UNIT_\ BUSH™CONTROL

COVER TERMINAL BLOCK

SERVICE_PANEL TERMINAL BLOCK TO SENSOR ALARM KIT
(for LEV) TO OUTDOOR UNIT SUPERVISOR]

170

OCH799 16



5

WIRING DIAGRAM

PAC-MMK40BC

PAC-MMK40BCB

[LEGEND] #1 SW1 setting *4 LED on Branch box controller board for service
SYMBOL NAME B.C. OFF ON « start-up
TB2B ‘erminal block <To Power Supply> SW1- DOOR UNIT-A CONNEC! CONNEC Mark Meaning Function
TB5 ‘erminal block <Transmission line> SW1-2_[INDOOR UNIT-B OT CONNECTION [CONNEC ‘ [ [ - |
= LED 1 |Main power Main power supply (220-240V)
B.C. ranch Box controller board SW1- DOOR UNIT-C OT CONNECTION |CONNEC suppl! i
SW DOOR UNIT-D OT CONNECTION |CONNEC LED 2 |supply Power on — Lamps are lit
F1 use <T6.3AL250V> W - usj = « normal operating
F2 F -
3 :::j }gﬁtgggﬁ Swi-g | SENSORAND ALARM [NOT CONNECTION [CONNECTION| | Mark | _Meaning ___Function
W1 Switch for indoor unit connection *1 K‘T for supt ery@or LED1 Maln‘power Lamp is fit
Wa Switch for function selection 2 After each indoor unit is connected to the Branch Box, turn Supply
W5 Switch for functi loction #3 on the switch corresponding to each indoor unit. For LED 2 |Total number of |Blink depend on the total number
witch for function selection example, when the indoor units are connected to INDOOR indoor units <example> The total number is 2
Wit Address Setting 1s digit UNIT-A and D, tun SW1-1.and SW1-4 to on. @ Blink 2 times
W12 Address Setting 10s digit When SENSOR AND ALARM KIT for supervisor is set, @ Turn off for 3 sec
LED1,2 Light emitting diode *4 turn on SW1-6 to on. 3 Repeat Dto D).
CND Connector <Connection for TB2B> . i -
CN3M Connector <Connection for TB5> E.ZCS.VM setting 5 DIPSW setting
CNM Connector <Connection for service> [ OFF ON SENSOR AND ALARM KIT
CNT Connector <Connection for CNS> [sw4-5 [Cooling & Heating system| _Cooling only system | DIPSW-1 | DIPSW-2
TB1 Tab terminal <Connection for Earth> When the outdoor unit is cooling only system, turn SW4-5 [Room . (L] OFF
TB3A~3D _ |Terminal block <To Indoor unit A~D> [Superwsor room OFF ON
LEV-A~D Connector <Connection for LEV-A~D> . "
TEVA-D Linear expansion valve *3 SW5 setting *6 Refer to the service handbook of Branch box for details.
INTC.B. Interconnect board Refer to the service handbook of Branch box for details. <Note>
[cNs Connector <Connection for CNT> . .
[ "LED-A-D.E_|Light emitting diode *6 Address switch settings of SW11 and SW12 1. When servicing for P}JtdOQF unit,
| TB4A~4D 4E|Connector <Connection for CN1> (Set them before turning on the power.) always follow the wiring diagram
SENSOR AND The address of the Branch box is set with of outdoor unit
ALARM KIT the combination of the 10s and 1s digits. .
CN1 Connector <Connection for TB4A~E> The addresses of the indoor units A to D are 2. When work to supply power
DIPSW Switch for function selection *5 assignﬁd l;v ‘hg (asd\;ivr?fs deiécvfﬁsz ff egct: separately to Branch box and outdoor
LED-O Light emitting diode controller boar an and the i i i
LED-R Light emitting diode dip switches (SW1-1 to 1-4). units are applleq, refer to Fig. 1.
LED-W Light emitting diode For setting methods, refer to both the 3. For the connection method, please
- Installation Manuals of the outdoor unit and refer to the installation manual of
the Branch box.
<Combination of indoor units> Branch box gnd SENSOR AND ALARM
Enter the location of combined indoor units with model name in each KIT for details.
blank below because it is necessary for service and maintenance. <Symbols used in wiring diagram>
INDOOR UNIT-A | INDOOR UNIT-B | INDOOR UNIT-C | INDOOR UNIT-D [TT] :Terminal block
[ :Connector
HHHH  :Dip switch (m (black square)
indicates a switch position)
TB5
BU_ il
a1 24-30V D
LNy *WEC 10 0uTDOOR UNIT
B.C. A\ [(SHEELD)
r ~ N\ T2430v0c | TOANOTHER
INTC.B F1 —3 \ =" BRANCH BOX or M-NET
. = [ [ CONTROL INDOOR UNIT
- LEV-D 5 1
LEV-D =
(WH) CND
LD801 E
£ SENSOR AND ALARM KIT 1 TO OUTDOOR UNIT
A L = for Supervisor LEV-C 5 TB1
N 2 B zl A LEV-C
= OFF -
z n @ © 8 (BU) 3
Z DIPSW LED-O LEDR LEDW 1 é 2 CN3M
LEV-B 5 1 TO ANOTHER
o ) SENSOR AND ALARM KIT LEV-B BRANCH BOX
® : B s| o for Room-D (RD) 2 20 oNT
(SN S |4 Slofll @ ® ® 1
o 12
oPsw 0o LepR teow | LEV-A 5 1119 Fig. 1 POWER SUPPLY
LEV-A N
G SENSOR AND ALARM KIT gWH) 442 SW1 s3] o 220-240V 50Hz
o = - N TB3D =51 220-230V 60Hz
o 3 z| o forRoomC OFF OFF S2 INDOOR e
LED-C = ol @ ® ® 1234567890 123456 = S1 UNITD o
) - )\ - [
| @] DIPSW LED-O LEDR LEDW w54 S o CROUIT \i i
o SENSOR AND ALARM KIT OFF TB3C 1S3 T0 BREAKER .
: B S| o ©rRoomB 105 s 1234567890 S2 INDOOR -
CNS epp JEE Slovll @ ® ® DIGIT DIGIT —{E UNIT-C - PULL
20 19 2 12 @o- BOX
DIPSW LEDO LEDR LEOW T
® S3 'l TOANOTHER A | |
TB3B T0 o-- [
s - SENSOR AND ALARM KIT LED1 S2 NDOOR | © BRA’A”‘"“CE'}BOX &l |
® £ H Bl for oo F2 1S1 UNT8 CONTROL {”’x PULL
R - | "R e 8 LED2 Chay INDOOR |7~ BOX
DIPSW LED-O LED-R LED-W UNIT [
[Fooocooooooo00 TB3A gg 0 b
INDOOR
~ ! CNM 1 S1 ) UNIT-A
N oo
19 =
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6 | NECESSARY CONDITIONS FOR SYSTEM CONSTRUCTION

6-1. TRANSMISSION SYSTEM SETUP

Note: It is necessary to connect a sensor alarm kit that is compatible with the system. See 6-3 for connection details.

(1) M-NET cable shielding wire must be connected to each refrigerant system (outdoor and branch box).

(2) Set addresses: Make sure that the address is not the same as any other address.

Outdoor unit.

...051-100

Branch box.

.001-050""

CITY MULTI indoor unit.

*1 Make sure that the address of the connected indoor unit does not exceed 50.

3
(4
(5
(

Outdoor unit has no 100s digit switch. The address automatically become "100" if it is set as "01-50".

Make sure that the wiring between the branch box and indoor unit is properly done, matching with the piping connection.
M-NET remote controller cannot be connected with a refrigerant system which includes branch box.

The refrigerant system which includes branch box cannot be operated as a group by M-NET remote controller or system controller.

Outdoor unit 6
For centralized
management
\‘O For Branch box/CITY MULTI indoor unit \ ‘—|_
; | Piping
; /M NET cable (1)(5)
Address SW -
NG 6-branch box
s
Address SW Address SW
/ eafe T
) 1234562
¢} ¢}
Branch box controller board-1 Branch box controller board-2
001 010
<@ ? < @ Q@
: : : : Address SW
i i i i
Yo
Signal line i 5 Piping i i
@ AO | A | AO | Ao | AO | AO | 0 ©
-contro. -contro‘ -conlrol -conlrol -contro. -control CITY MULTI CITY MULTI
Indoor unit Indoor unit Indoor unit Indoor unit Indoor unit Indoor unit Indoor unit Indoor unit
1A 1B 1C 2A 2B 2C 013 014
(001) (002) (003) (010) (011) (012)
o (o]
o o o o Wirel Wirel o o
MA remote MA remote MA remote MA remote retess reless MA remote MA remote
remote remote
controller controller controller controller controller controller
controller controller
Outdoor unit
For centralized 061
management — —
- -« For Branch box/CITY MULTI | [ i
Q O indoor unit
4-branch box sw1
ON
Address SW
(22 [ERY
1234567
o
Branch box controller board
020
o) Q o) o)
i i Address SW Address S\
! i @ ﬂ
i i I
(=] (<] <] S (<] o
A—contro! A-controll A—contro! A-contro! CITY MULTI CITY MULTI
Indoor unit Indoor unit Indoor unit Indoor unit : -
Indoor unit Indoor unit
A ¢ D 024 025
(020) (021) (022) (023)
Q Q Q
i
i
i
|
| v
0] o : : 0] e}
MA remote MA remote Wireless Wireless MA remote MA remote
remote remote
controller controller controller controller
controller controller
Outdoor unit
For centralized 071
management
— — — —
Mo For Branch bf)x/ ‘—I_j_' ‘—U_' ‘—I__|_' ‘—|__|_'
7 CITY MULTI indoor unit
o To o o o
CITY MULTI CITY MULTI CITY MULTI ! | CITY MULTI| aggress sw CITY MULTI
Indoor unit Indoor unit Indoor unit i | Indoor unit SN Indoor unit
030 031 032 033 034
Address SW 1 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Address SW
5
M-NET M-NET
remote remote
controller controller
133 183

Address SW
7

Address SW
s

*2 When connect S/A kit for controller room, turn on the SW 1-6.(Refer to 7-3. INTERNAL SWITCH FUNCTION TABLE)

OCH799
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6-2. REFRIGERANT SYSTEM DIAGRAM

m PAC-MMK40BC(B)

[
[
[
I—

Strainer LEV A-D

Capillary
tube

— |

|
|
1
|
|
|
|
1
|
|
| #100 (Linear expansion valve)
1
1
|
|
|
1
|
|
|

m PAC-MMK60BC

Strainer
#100x% 2

Unit: mm

Capillary tube behind LEV
(in cooling mode)

Branch box

PAC-MMK40BC(B)

(04 x 3.0 x L130) x 4

PAC-MMKG0BC

(04 x 3.0 x L130) x 6

OCH799
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|
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6-3. TYPICAL CONTROL SYSTEM

6-Branch box

ocC Controller board-1 TiiA TZA A-IC
(51) MA-RC
’ 52 s2| 1A (]
83 ) T1a7 L 85 = @ g o -
Zzojaza| Tem| T 15
5 4% B F] mare
(01) s3 s31(02)

Ls

TB3C 8

s1 si]A-IC
52 s2| 1C
2 2 o3) NN wike

Controller board-2 5 = AZ’/LC > @MA-RC
3 s3] (04)
7838 T84 785
ST si] A-IC [1 E i
k (04) = =] 28 [2 2] MARC
(05)

TB3C 8
st si] A-IC

52 s2] 2C

2 Q(os) NN wike

4-Branch box

IM1] M;S

TB3A T84 85 —
Controller board s1 si] A-IC[1]
) 2] A i—s] MARC
A : Shielded wire 2 = 5: (07) |
() : Address example 838 B4 85
s1 si|A-IC [ 1 A
©7) 5 SAlCH [+ ma-re
3 s3] (08)
TB3C T8
s1 s1] A-IC
52 s2] C
3 s3] (09) \l\ WL-RC
83D 8
s1 s1] A-IC
52 s2| D
53 s3] (10) N WL-RC

IMPORTANT:

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

Always use a current leakage breaker that is compatible with higher
harmonics as this unit is equipped with an inverter.

The use of an inadequate breaker can cause the incorrect operation of
inverter.

OC: Outdoor unit

M-IC:  M-NET Control indoor unit (CITY MULTI indoor unit)
A-IC:  A-control indoor unit

MA-RC: MA Remote controller

WL-RC: Wireless Remote controller

Longest length via outdoor units:

L1+L2+L3+L4+L5+L6+L7 <500 m (1640 ft) (1.25 mm? or more)
Longest transmission cable length

L1+L2+L3+L4,L5+L6,L7 <200 m (656 ft) (1.25 mm? or more)

Note: M-NET remote controller cannot be connected with a refrigerant system which includes branch box.

(1) Difference between display and operation

@ When operating the system using the system controller, details of those operations will not appear on the display of the
wireless remote controller.

® The set temperature range is different in the wireless remote controller that comes with room air conditioner and the system
controller. The room air conditioner has a wider range. If the target temperature is set to below 17°C or less, or 30°C or
more by the wireless remote controller that comes with room air conditioner, the temperature displayed on the system
controller may be converted to their maximum/minimum set temperature. For instance, when HEAT operation at 16°C is set
at the room air conditioner, the system controller may display 17°C.

* See the next page for connection wiring with the SENSOR AND ALARM KIT.

® When DRY mode is set with the wireless remote controller, the room air conditioner automatically set the optimum target
temperature. The system controller will display the target temperature as a set temperature.

® When DRY mode is set with the system controller, the room air conditioner performs DRY mode control operation according
to the temperature set with the system controller.
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(2) Timer operation

@ Timer operation should be set using only 1 controller from the remote controller that comes with the room air conditioner, the
system controller or the MA remote controller. If more than 1 controller is used to set the timer at the same time, the timer
will not function properly.

® When the timer is set with the wireless remote controller; the system controller will not show the timer display.

® The timer set with the system controller will not be cancelled with the wireless remote controller.

(3) Manual operation prohibition

® When the manual operation (ON/OFF, set temperature, or operation mode) is prohibited with the system controller, the
command to perform the prohibited operation will not be accepted from the wireless remote controller that comes with the
room air conditioner. The operation partially enabled by the system controller can be operated with the wireless remote
controller. Regardless of whether the operation is disabled or enabled, 3 short beeps will sound when the signal is sent from
the wireless remote controller.

(4) Trouble

@ If the MA remote controller or the system controller shows the abnormal indication, clear it by stopping the operation with one
of the following: the MA remote controller, the system controller, or the wireless remote controller.
(Abnormal indication of the air conditioner could be recovered automatically, but that of the MA remote controller or the
system controller cannot be recovered unless the operation is stopped.)

(5) Group setting
@® MA group or M-NET group setting cannot be set.

(6) Restricted functions

The following functions of system controller cannot be used.

 DIDO controller (Interlock with the air conditioner)

 Fan control of energy saving control or peak cut control function

« Air conditioning charge [TG-2000A]

* Set temperature range limiting function

» Operation mode changeover limit (season changing) [PAC-SF44SRA]
* Dual set point function

Example of SENSOR AND ALARM KIT Wiring

6-Branch box 4-Branch box
Lo Lo L
_ Interconnect board TB4A ™
Interconnect board-1 5,1 oNT SENSOR VDD wo] SENSOR
VoD VDD AND SIG1 SIG1 AND
SIG1 SIG1 GND. GND
SO SN | ALARMKIT 1A 62 sz ALARM KIT A
848 CNL
Yo woo]  SENSOR o1 S| Cagh
SIGL SIGL AND GND GND AND
! o0 o1 ALARMKIT 1B 5162 sic2] ALARMKIT B
_— TB4C CNT
TBAC CN1 SENSOR VDD wo|] SENSOR
St Se AND 1 PR
GND GND
GND GND ALARMKIT C
563 sc2] ALARMKIT1C SIG2 SiG2
Tea S b T55]  SENSOR
VDD VDD
GND GND
GND GND ALARM KIT D
SIG2 HH——1.5IG2 ALARM KIT 5162 5162
Supervisor TBAE CN1
* VDD VDD
mode SIG1 SIG1 SEA\‘NSDOR
GND GND
T80 - 5162 5162 ALARM_KIT
Interconnect board-2 T - SENSOR Supe(rjwior
SIG1 SIG1 AND mode
GND GND | Al ARM KIT 2A
SIG2 SIG2
TB4B CNI * If required
= ML SENSOR q
SIG1 SIG1 AND
GND GND | ALARMKIT 2B .
SIG2 SIG2 SENSOR AND ALARM KIT - Branch box connection cable length:
TB4C CNL < 2
VDD VDD SENSOR !:9 £40 m.(0.5 mm?) X
SIGT SIGT AND For details, refer to the Branch box/SENSOR AND ALARM KIT Installation
L oeo{ ALARM KIT 2C Manual.

* If required
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7 || TROUBLESHOOTING

7-1. HOW TO CHECK THE PARTS
BRANCH BOX: PAC-MMK40BC  PAC-MMKG60BC

PAC-MMK40BCB
Parts name Checkpoint
Linear expansion valve Disconnect the connector then measure the resistance with a tester.
(LEV) (Winding temperature 20°C)
@ Red [ Normal Abnormal
Bue Red-White | Red-Orange | Red - Yellow Red - Blue
Orange Open or short
3 46 + 40
Yellow 4
White =
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| Linear expansion valve | (LEV) in Branch box

(1) Operation summary of the linear expansion valve
« Linear expansion valve opens/closes through stepping motor after receiving the pulse signal from the branch box controller

board.

* Valve position can be changed in proportion to the number of pulse signal.
<Connection between the branch box controller board and the linear expansion valve>

LEV

branch box controller board

12 VvDC
- Drive circuit
I "rT-——=-"-
2 Red 1 N 1
@ W ! !
| o4 BI 2 | 24
1 ue ()_,_ﬁo<]_'7
| g N
23 Orange 3 AN A 2 |
1 4 NV X Oﬂ‘i_
5 3 22 Yellow 4 4 ! 22
| 4/ | H
| 21 White 5 1 ! _'41 21 2
A | O < |
e ———
_ Connector LEV

<Output pulse signal and the valve operation>

516|718 The output pulse shifts in the following order.

Openingavalve: 8 - 7—-6—-5—-4—-53—-52—-51-38
OFF |OFF|OFF| ON Closingavalve: 1-2-53-54-55-56—->7—->8-1

OFF |OFF | OFF | OFF * When linear expansion valve operation stops, all output phases

become OFF.

Output Output
(Phase) 112131 4
21 ON | ON |OFF|OFF
22 OFF| ON | ON | ON
23 OFF|OFF |OFF| ON | ON | ON |OFF |OFF
o4 OFF |OFF | OFF |OFF |OFF| ON | ON | ON

(2) Linear expansion valve operation

(@]

°
@
=1
>

Valve position (capacity)

Close /

/

Close

/

1
1
1
1
1
1
1
1
1
I
Open |
1
1
1
1
1
1
1
1
1
1
1
1

* When the power is turned on, 700 pulse closing valve signal will be
sent till it goes to A point in order to define the valve position.
(The pulse signal is being sent for about 20 seconds.)

* When the valve moves smoothly, there is no sound or vibration
occurring from the linear expansion valve: however, when the pulse
number moves from B to A or when the valve is locked, sound can
be heard.

No sound is heard when the pulse number moves from B to A in
case coil is burnt out or motor is locked by open-phase.

» Sound can be detected by placing the ear against the screw driver
handle while putting the screw driver to the linear expansion valve.
500 pulse

Opening a valve
all the way

/

Ng

Pulse number

Extra tightening (about 32 pulse)

OCH799
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(3) How to attach and detach the coil of linear expansion valve
<Composition>

Linear expansion valve is separable into the main body and the coil as shown in the diagram below.

Coil

E
AN

Lead wire Stopper

Main body

<How to detach the coil>

Hold the lower part of the main body (shown as A) firmly so that
the main body does not move and detach the coil by pulling it
upward.

Be sure to detach the coil holding main body firmly. Otherwise
pipes can bend due to stress.

<How to attach the coil>

Hold the lower part of the main body (shown as A) firmly so that
the main body does not move and attach the coil by inserting it
downward into the main body. Then securely attach the coil stop-
per to pipe B. (At this time, be careful that stress is not added to
lead wire and main body is not wound by lead wire.) If the stopper
is not firmly attached to pipe B, coil may be detached from the
main body and that can cause defective operation of linear expan-
sion valve.

To prevent piping stress, be sure to attach the coil holding the
main body of linear expansion valve firmly. Otherwise pipe may
break.

-
E

L

\

A

Be sure to attach the
stopper to pipe B.

OCH799 25




Troubleshooting

Problem

Checkpoint

Corrective measure

Locked expansion
valve

If the linear expansion valve becomes locked and the motor is still operating,
the motor will emit a clicking noise and will not function. This clicking noise
indicates an abnormality.

Replace the linear
expansion valve.

Short circuit or broken
circuit in expansion
valve motor coil

Use an all-purpose electrical meter to measure the resistance between the
different coils (red-white, red-orange, red-yellow, red-blue). Normal
resistance is within a range of 46Q + 4Q/phase (at 20°C).

Replace the linear
expansion valve.

Valve does not close

In order to check the linear expansion valve, operate 1 indoor unit in the

Replace the linear

conductance.

completely. fan mode and another in the cooling mode. Then, use the outdoor multi expansion valve if there
controller board to operate the monitor and check the pipe temperature of is a major leak of
the indoor unit. The linear expansion valve should be fully closed when the  |refrigerant.
fan is operating. The temperature measured by the temperature sensor
will drop if there is any leakage.
If the measured temperature is significantly lower than that on the remote
controller, this indicates that the valve is not closed. It is not necessary to
replace the linear expansion valve if the leak of refrigerant is small and does
not cause a malfunction.
Incorrect connection | (1) Check improperly connected connector terminals and the wire colors. Continuity check of
or connection failure | (2) Remove the connector on the controller board side and check electrical  |wrong part

OCH799
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7-2. TEST POINT DIAGRAM

Branch box controller board (B.C.)

PAC-MMK40BC

CN3M

Connected to the terminal
block (TB5)

(M-NET transmission con-
necting wire)

24-30 VDC (non polar)

LED1,LED2 —— ——
-Startup
Main power supply
(220/230/240 VAC)
-Normal operating
LED1: Main power supply
LED2: Blink depend on the
total number of indoor
units.
<Example>
The total number is 2,
@®Blink 2 times
@Turn OFF for 3 seconds
®Repeat O-@

SW4

SW12
Address setting 10s DIGIT

SW5

Service setting S
/ D
SW1

Indoor unit connection
/Supervisor alarm connection

OCH799

PAC-MMK60BC

300 o
Mode M

PAC-MMK40BCB

LEV-Ato D
Connect to LEV-Ato D
LEV-D is for PAC-MMK40BC(B) only.

3
8-l ]a
3
s H—)
R ]z
B

D 3

3 o

a70a Fa,
RO

Zosvai
wvLo8YLY

CNT

Connected to the
Branch box inter-
connect board

The 6-branch type
has two sets of circuit
boards.

Controller board No.:
1. Controller board-1
2. Controller board-2
(The 4-branch type
with a set of circuit
boards has no No. on
the circuit boards.)

ooooo

£0AD

NOILNVD

AR —

Fuse 6.3 A250 V

Re07 5888 peay
e07geaz  ReE

e

CND
[ojE] 5! "denz .

o oo o [l Connected o the terminal
E/ block (TB2B)
Power supply for

Branch box
Controller board
-3 220/230/240 VAC

F2,F3
Fuse 10 A 250 V

TB3Ato D

Connected to the indoor unit

S1-S2 (Power supply 220/230/240 VAC)
S3-S2 (Transmission 0-24 VDC)

TB3D is for PAC-MMK40BC(B) only.
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Branch box interconnect board (INTC.B.)

PAC-MMK40BC

CNS /

Connect to controller board

PAC-MMK60BC PAC-MMK40BCB

TB4E

Terminal block for connecting

the SENSOR AND ALARM KIT

(Supervisor mode)

* 6-branch interconnect board-2
is not mounted.

TB4Ato D

Connect to

SENSOR AND ALARM KIT

(Sensor and alarm mode)

* The 6-branch model does
not have TB4D installed.

* Match the terminal
numbers on the
SENSOR AND ALARM
KIT.

v,

BHOYV536B Joints
[l
S M o

The 6-branch type has two sets
of circuit boards.
Interconnect board No.:

LED-Ato E ) . 1. Interconnect board-1
Displays the connection status with the 2 Interconnect board-2
connected SENSOR AND ALARM KIT AL ;

LED-A indicates the stat f th (The 4-branch type with a set
ex)LED-A indicates the status of the of circuit boards has no No.on

SENSOR AND ALARM KIT connected to the TB4A the circuit boards.)
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SENSOR AND ALARM KIT alarm circuit board

PAC-SK60SA-E
CN1
LED . Terminal block for connecting
To indicate status Branch box
o &1 o o
S N i
ot M - 4
of o No = ° O N
DIP SW e OFF . N © N 8
Switch for select mode. DIPSW Hm H D ¢ o ©
(Sensor and alarm mode or J1 LED O . 5 -
supervisor mode) O| °R8 ©° .
of E -, RiA 5
SW. . ’ - AL
c . CN2
Ol Jr =
© 9 ° = -
I Y
CN2

Connect to refrigerant sensor

Bz
Buzzer rumbling when refrigerant leak is detected
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7-3. INTERNAL SWITCH FUNCTION TABLE

Branch Box (PAC-MMK40BC/PAC-MMKG60BC/PAC-MMK40BCB)
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SENSOR AND ALARM KIT (PAC-SK60SA-E)

Mode DIPSW Note
ON Set when installed in the
Sensor and alarm mode OFF
12 normal room
. ON Set when installed in the
Supervisor mode OFF .
172 supervisor room
ON All SW set to OFF at shipment.
factory default OFF
( v ult) 12 Please set to above settings.
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7-4. BRANCH BOX UNIT OPERATION MONITOR FUNCTION

[When optional part ‘A-Control Service Tool (PAC-SK52ST)’ is connected to branch box controller board (CNM)]
Digital indicator LED1 displays 2 digit number or code to inform operation condition and the meaning of check code by

controlling DIP SW2 on ‘A-Control Service Tool'.
‘A-Control Service Tool (PAC-SK52ST)' in needed for each Branch box controller board.

<Table1> SW5 setting

SWS5 setting

ON

123456

ON

123456

The black square (m) indicates a switch position.

Detail
Common Operation indicator:
* SW2 - Use to set the displayed item
Indoor-A * SW5 - Use to set the displayed unit

ON

123456

Indoor-B

ON

123456

Indoor-C

ON

123456

Indoor-D ™

<Table2> Functions

The black square (m) indicates a switch position.

During error detection

Displays a check code, and M-NET address of the unit
which the check code was detected.

Example:
If the check code 2520 is detected in the address3,
05s 05s 05s 20s

0? -25 —-20 —-[]]
|

During no power supply

SW2 setting | SW5 setting**|  Display detail Explanation for display Unit
oN Common Status of branch box |During startup
05s 05s
1234586 []- -]
t

Individual unit

Status of branch box

F8
Other
Displays the number of units in operation.
Oto 5
During startup
05s 05s
- -0
t

During error detection
Displays a check code, and M-NET address of the selected unit,

During no power supply
F8

Other
Displays an operation mode of the selected unit.

0: Stop
C: Cool/ Dry
H: Heat

d: Defrost

“"Indoor D: PAC-MMK40BC(B) only

*2Refer to the <Table 1> for the appropriate setting for the function.

OCH799
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The black square (m) indicates a switch position.
SW2 setting  |SWS5 setting*’ Display detail Explanation for display Unit
Common Not used — —
Individual unit | Actual opening pulse |0 to 500
of _LEV (When it is 100 pulse or more, it displays a hundredth,
ON (Direct-operated ¢ d unit diait by t
conversion value) ens, and unit digit by turns.)
0 to 500 Example:
123456 When 150 pulse, Pulse
0.5s 05s 20s
[J1 -50 -0
i |
ON Common Not used — _
Individual unit  |Error history Displays a check code, and M-NET address of the unit
123456 which the check code was detected.
Example:
If the check code 2520 is detected in the addresss3, Code
05s 05s 05s 20s display
03 -»25 —-»20 —-[]]
t J
Common The number of unit(s) [0to5
ON operating in Thermo-ON Number
125455 Individual unit  |Operating status of unit|83: Abnormal
00: Stop
06: Forced stop
0C: Defrost Code
29: Hot adjust mode display
05: Standby mode
2A: Auxiliary heater is ON.
0A: Thermo-ON
01: In operation
ON Common The number of indoor |0 to 5
unit(s) connected to this Number
— branch box
Individual unit | M-NET address 00 to FF
M-NET address of the selected unit.
M-NET address is displayed in hexadecimal. Code
Display example: display
When the M-NET address is 23 (decimal number), 17
(hexadecimal) is displayed.
Common Not used — _
ON
Individual unit | Capacity setting in Qj |03 to 50
pacity setting In Code
123456 display,
Common Not used — —_
ON
Individual unit | Indoor thermistor -39 to 88
<pipe temperature/ | (\When the temperature is 0°C or less, "-" and temperature
123456 liquid> (TH2) .
are displayed by turns.)
°C
Example:
When -5°C,
05s 0.5s 20s
_1D -5 —~[]
J

*1Refer to the <Table 1> for the appropriate setting for the function.
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The black square (m) indicates a switch position.

SW2 setting SW5 setting*!|  Display detail Explanation for display Unit
ON Common Not used _ —
Individual unit | Indoor thermistor -39 to 88
123456 <pipe temperature/ | (\When the temperature is 0°C or less, "-" and temperature
2-phase> (TH5) .
are displayed by turns.)
Example: C
When -5°C,
05s 05s 20s
_¢D -[15 -]
|
Common Not used — —
ON -
Individual unit  |Indoor thermistor 810 39
<room temperature> °C
123456 (TH1)
ON Common Not used — —
Individual unit | Set temperature of 16 to 31 R
1234586 indoor unit C
Common Branch Box Software | Displays a Branch Box Software version number.
ON version
Individual unit Example:
W [ W individualunt | Not used Ifitis a ver. 12.34, Code
05s 05s  20s display
12 -34 ~[]]
t |
ON Common Not used — _
Individual unit | LEV opening pulse 0 to 2000
S350 (gear operated value) Pulse
Common Branch Box Software | 0000 to FFFF
P ROM check sum Examp|e:
If it is 0BCOh Code
123456 i ; ’ displa
Individual unit | Not used 05s 05s 20's play
Ob -c9 -0
t J

OCH799
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7-5. STATUS INDICATION OF SENSOR AND ALARM KIT

The connection status of the SENSOR AND ALARM KIT can be checked by the blinking status of the LED on
the SENSOR AND ALARM KIT or the branch box interconnect board.

Branch Box interconnect board

Warming up I’:’:":‘}{ :‘{,:‘ V:I:A {,: OOOOOO
3 sec ON 3 sec OFF
Monitoring | (9 85 26 367 301 8 -8 -0 2 J6- 18- 8 -6 6
Always ON
3 time blinks
0-00-0 6000000 e0O-e
LED Ato E Leak detect any y " o '
0.5 sec ON 3 sec OFF
2 time blinks
Sensor 90600000000 O
failure —— R e '
0.5 sec ON 3 sec OFF
Miswiring/ 1 time blinks
S #:000000:8-000000
setting error 0.5sec ON 3 sec OFF
SENSOR AND ALARM KIT
No. Status LED (White) LED (Red) LED (Orange) Buzzer Note
. FLASH . .
1 Warming up (Every 1 second) OFF OFF OFF |Within 1-minute
2 Monitoring ON OFF OFF OFF |During normal operation
Refrigerant leak from the
3 (hiirﬁ]gﬁtnﬁgg;) OFF FLASH OFF ON |room with the SENSOR
(Every 0.4 seconds) AND ALARM KIT
Refrigerant leak from the
4 (sbegk/ids%treﬁqté%e) OFF FLASH OFF ON |other room (Only for the
P (Every 0.7 seconds) supervisor room mode)
The status is judged to
be No.8 depending on
5 Miswirin FLASH FLASH FLASH OFF miswiring s?ates. g
g (Every 0.7 seconds)| (Every 0.7 seconds) | (Every 0.7 seconds) So, connect the wiring
correctly according to
page 20.
FLASH
fail FF FF FF
6 Sensor failure (0] (0] (Every 0.7 seconds) (0]
. . FLASH FLASH Refer to page 30, and set
7 |Switch setting error OFF (Every 0.7 seconds) | (Every 0.7 seconds) OFF lthe switches.
Miswiring/Controller
board failure/Interconnect
8 d'T‘Ot e OFF OFF OFF OFF |board failure of branch
Istribution box/SENSOR AND
ALARM KIT failure

7-6. SENSOR AND ALARM KIT TEST MODE

You can check the lighting of each LED and the buzzer.
When holding down the button for 1 second or more ,
and operate as follows.

Check the unit about once a year to confirm that LED and alarm
correctly.

<Test pattern>

it will be in test mode
LED (White)”

LED (Red) "]
LED (Orange) |

Button /

(Hold down it for 1 second or more)

operates

POWER

ALARM

ERROR

ALARM
OFF

LED (White) — LED (Red) — LED (Orange) — Buzzer sound — Monitoring (Finish)
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How to check the abnormal operation of SENSOR AND ALARM KIT
If the SENSOR AND ALARM KIT does not operate properly, diagnose it by LED blinking patterns.

Check the followings before diagnosing.
*SENSOR AND ALARM KIT DIP SW: Check that the mode setting of the SENSOR AND ALARM KIT (normal/supervisor) is
proper.(Refer to "7-3. INTERNAL SWITCH FUNCTION TABLE")
*Branch box controller board DIP SW: Check that the SW4-8 is ON.
*Branch box controller board DIP SW: Check that the SW1 for the concerned indoor units is ON.
*Check that the switch does not stop in the middle
— If there is a problem with the settings, turn off the power, correct them, and then turn the power on again.
If it still does not start normally, follow the flow below to diagnose it.

*Flow chart for failure diagnosis

Turn on the power.

y

Has 1 minute passed since the . )
power was supplied? o Wait for 1 minute.
. Refer to "A. Handling when
Is the buzzer sounding? the buzzer is sounding".

l!;b

Check LED status of the
SENSOR AND ALARM KIT.

!

Is the LED (White) lit?

(The LEDs (Red and Orange) are T the SENSOR AND ALARM KIT is
off.) normal. Even when the air
conditioning system has an error,
'? the LEDs show this status.
Is the LED (Orange)
blinking? Refrigerant leaking sensor has broken.
(The LEDs (White and Red) are  Yes Replace the SENSOR AND ALARM KIT.
off.)

I!P

Are the LEDs (Red and
Orange) blinking?
(The LED (White) is off.)

I!fl

Are all the LEDs (White, Red
and Orange) blinking?

The SENSOR AND ALARM KIT is normal.
Note: It indicates that the communication
between the branch box and

Check the DIP SW settings of the sensor
and alarm kit.

l?

Refer to "B. Checking when
all LEDs are off".

OCH799
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m When the LEDs of all connected
SENSOR AND ALARM KITS are blinking.

—Check the SW4-8 on the branch box
controller board is ON.

® \When the LEDs of some SENSOR AND
ALARM KITS are blinking

—Check the DIP SW settings of the
SENSOR AND ALARM KIT.

—Check the settings of the SW1 on the
branch box controller board

—Check that there are no miswirings or
disconnections on the wiring between
the branch box interconnect board and
the SENSOR AND ALARM KITS.

* The LED may not light up depending on the

incorrect wiring state.




* A. Handling when the buzzer is sounding

When a refrigerant leak is detected, the buzzer sounds and the LED blinks.
The LED blinking pattern differs in sensor and alarm mode/supervisor mode.

Setting mode

LED (White)

LED (Red)

LED (Orange)|Note

Sensor and
alarm mode

OFF

| |
-~
T 1
| |
1 1

Blink 0.4 sec

OFF

Refrigerant leakage in the indoor unit

that is sounding the alarm.

Supervisor mode

_

OFF

Blink 0.7 sec

L

OFF

Refrigerant leakage in an indoor unit of

the same system.

* If indoor unit of the same system is
installed in the supervisor room, also
check the Sensor and alarm mode

SENSOR AND ALARM KIT.

If a refrigerant leak is detected, the refrigerant recovery operation is performed and the system is shut down.

Note: When the sensor is sprayed, it will wrongly detect refrigerant leak. In this case, the SENSOR AND ALARM KIT needs to be replaced.

* B. Checking when all LEDs are off

Check the LED status on the branch box
interconnect board to which the SENSOR
AND ALARM KIT whose LED is off is
connected.

Y

Is the interconnect board LED
blinking in the following pattern?

1 time blink

1. Check if there are any miswirings or
disconnections between the branch box
interconnect board and SENSOR AND
ALARM KIT.

2. Measure the resistance between
terminal block CN1(1)-(3) of the
SENSOR AND ALARM KIT.

If itis less than 1 kQ, the SENSOR AND
ALARM KIT is broken, so replace it.

If the resistance is more than 1 kQ,
replace the branch box interconnect
board.

RN

. Check the connection of the lead
wire between the branch box controller
board and the interconnect board.
The connector may not be inserted
completely.
2. If there is no problem, replace the
interconnect board.

#000000%000000 S >
Are the other LEDs on the Yes >
interconnect board lit? -
Is the LED on the branch box Y -

es >

controller board lit?

S

1. Check the connection of the lead
wire between the branch box controller
board and the interconnect board.
The connector may not be inserted
completely.

2. If there is no problem, replace the
interconnect board.

Y

1. Check if the AC power is supplied to
the branch box.

2. If there is no problem, replace the
control board.
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8 || DISASSEMBLY PROCEDURE

BRANCH BOX : PAC-MMK40BC PAC-MMK40BCB

OPERATING PROCEDURE PHOTOS/FIGURES
1. Removing the controller cover and under panel Photo 1
(1) Remove 5 controller cover fixing screws (4 x 10) to Under panel fixing screws g)gsg%lgi;v%‘;"er

detach the controller cover. (See Photo 1)
(2) Remove 4 under panel fixing screws (4 x 10) to remove
the under panel. (See Photo 1)
]o e =

)
Under panel — ’@</ \
(©]

Controller cover Controller cover
fixing screws

2. Removing the LEV coil (LEV-A-D) Photo 2-1

(1) Remove the controller cover. (See Photo 1) Pipe box U fixing screws

(2) Remove the under panel. (See Photo 1)

(3) Remove 11 pipe box U fixing screws (4 x 10), then
remove the pipe box U. (See Photo 2-1)

(4) Remove 2 side fix cover panel fixing screws (4 x 10),
then remove the side fix cover panel. (See Photo 2-1)

(5) Remove 4 sensor base under cover fixing screws (4
x10), then remove the sensor base under cover.
(See Photo 2-2)

(6) Remove the LEV connectors from the controller board.
(See Photo 2-2)

(7) Pull out the LEV coil from the sepa bush, and pull out the
LEV lead wires from the insulation sheet which bundles
the LEV coil. (See Photo 2-3)

(8) Cut the bands that fixes the lead wire, then remove the
LEV coil. (See Photo 2-3)

Side panel
L F fixing
screw Side fix cover panel
fixing screw
Photo 2-2 Photo 2-3

Sensor base under fixing screw

Sensor base under cover

Sensor holder fixing screw

Interconnect board

LEV coils

Rubber mount
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OPERATING PROCEDURE

PHOTOS/FIGURES

Removing the controller board

(1)
)

Remove the controller cover. (See Photo 1)

Remove 4 sensor base under cover fixing screws (4 x
10), then remove the sensor base under cover.

(See Photo 2-2)

Remove the lead wire of the controller board.

(See Photo 3)

Remove the 4 hooks, then remove the controller board
from the controller board holder. (See Photo 3)

Removing the interconnect board

(1)
)

©)
4)

Remove the controller cover. (See Photo 1)

Remove the lead wire from the interconnect board.
(See Photo 2-2)

Remove the black lead wire from the interconnect board
fixing screw (4 x 10).

Remove the 3 hooks, then remove the interconnect
board.

Photo 3

Hooks

Holder fixing screw

Controller board

Removing the LEV assy

(1
(2)
@)

Remove the controller cover. (See Photo 1)

Remove the under panel. (See Photo 1)

Remove 11 pipe box U fixing screws (4 x 10), then
remove the pipe box U. (See Photo 2-1)

Remove 2 side fix cover panel fixing screws (4x10), then
remove the side fix cover panel. (See Photo 2-1).
Remove 4 sensor base under cover fixing screws (4 x
10), then remove the sensor base under cover.

(See Photo 2-2)

Remove the lead wire from the controller board.

(See Photo 2-2)

Remove the 5 side panel L F fixing screws (4x10) and
remove the side panel L F. (See Photo 2-1, 4)

Remove the rubber mount fixing with the header assy,
and pull out the LEV assy. (See Photo 2-3)

Photo 4

Side panel L F screws

Side panel LF

OCH799
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OPERATING PROCEDURE

PHOTOS/FIGURES

Removing the header assy

(1
(2)
@)

Remove the controller cover. (See Photo 1)

Remove the under panel. (See Photo 1)

Remove 11 pipe box U fixing screws (4 x 10), then
remove the pipe box U. (See Photo 2-1)

Remove 2 side fix cover panel fixing screws (4x10), then
remove the side fix cover panel. (See Photo 2-1).
Remove 4 sensor base under cover fixing screws (4 x
10), then remove the sensor base under cover.

(See Photo 2-2)

Remove the lead wire from the controller board.

(See Photo 2-2)

Remove the 5 side panel L F fixing screws (4x10) and
remove the side panel L F. (See Photo 2-1, 4)

Remove the rubber mount fixing with the header assy,
and pull out the LEV assy. (See Photo 2-3)

Remove the insulation and 5 pipe box C fixing screws
(4%10), then remove the pipe box C. (See Photo 5)

(10) Remove the header assy like (8).

Photo 5

Pipe box C Screws
Insulation
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BRANCH BOX : PAC-MMK60BC

OPERATING PROCEDURE

PHOTOS/FIGURES

1.

Removing the controller cover and under panel

(1M
)

Remove 5 controller cover fixing screws (4 x 10) to
detach the controller cover. (See Photo 1)

Remove 4 under panel fixing screws (4 x 10) to remove
the under panel. (See Photo 1)

Photo 1

Under cover fixing screws

Under cover Controller cover

fixing screws
Controller cover

Removing the LEV coil (LEV-1A-2C)

(1) Remove the controller cover. (See Photo 1)

(2) Remove the under panel. (See Photo 1)

(3) Remove 15 pipe box U fixing screws (4 x 10), then
remove the pipe box U. (See Photo 2-1)

Remove 2 side fix cover panel fixing screws (4 x 10),
then remove the side fix cover panel. (See Photo 2-1)
Remove 4 sensor base top cover fixing screws (4 x10),
then remove the sensor base top cover. (See Photo 2-2)
Remove 2 holder fixing screws (4 x 10) of the controller
board-2, then remove the holder of the controller board-
2. (See Photo 2-2)

Remove the lead wire from the controller board-1 and 2,
then pull out the LEV lead wire from the cable clamps.
(See Photo 2-2, 2-3, 3)

Pull out the LEV coil from the sepa bush, and pull out the
LEV lead wires from the insulation sheet which bundles
the LEV coil. (See Photo 2-3, 3)

Cut the bands that fixes the lead wire, then remove the
LEV coil. (See Photo 2-3)

Photo 2-1

Pipe box U fixing screws

Side panel
L F fixing
screw

Side fix cover panel fixing screws

Cable clamps

Sensor base top
cover

Photo 2-2

Interconnect board-1

Interconnect board-2

Holder fixing screws Controller board-1

Controller board-2

Holder of the
controller board-2

Photo 2-3

LEV coils
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OPERATING PROCEDURE

PHOTOS/FIGURES

Removing the controller board

(1) Remove the controller cover. (See Photo 1)

(2) Remove 4 sensor base top cover fixing screws (4 x 10),
then remove the sensor base top cover. (See Photo 2-2)
Remove 2 holder fixing screws of the controller board-2,
then remove the holder of controller board-2.

Remove the lead wire from controller board-2, then pull
out the LEV lead wire from the cable clamps.

(See Photo 2-2, 2-3, 3)

Remove 4 fixing screws (4x10) of the sensor base under
cover, then remove it. (See Photo 3)

Remove the lead wire of the controller board-1.

(See Photo 3)

Remove the 4 hooks, then remove the controller board
from the controller board holder. (See Photo 3)

Removing the interconnect board

(1) Remove the controller cover. (See Photo 1)

(2) Remove the lead wire from the interconnect board-2.

(See Photo 2)

Remove the black lead wire from the interconnect board-

2 fixing screw (4 x 10). (See Photo 2)

Remove the 3 hooks, then remove the interconnect

board-2.

Remove 4 sensor base top cover fixing screws (4x 10),

then remove the sensor base top cover.

Remove 2 controller board-2 holder fixing screws, then

remove the controller board-2 holder.

Remove the lead wire from controller board-2, then pull

out the LEV lead wire from the cable clamp.

(See Photo 2-2, 2-3, 3)

Remove the lead wire from the interconnect board-1.

(See Photo 3)

Remove the black lead wire from the interconnect board-

1 fixing screw (4 x 10). (See Photo 2)

(10) Remove the 3 hooks, then remove the interconnect
board-1.

Photo 3

Sepa bush LEV connector

-

e

o)

Sensor base
under cover screw

Cable clamps

Sensor base
under cover

Removing the LEV assy

(1) Remove the controller cover. (See Photo 1)

(2) Remove the under panel. (See Photo 1)

(3) Remove 15 pipe box U fixing screws (4 x 10), then
remove the pipe box U. (See Photo 2-1)

Remove 2 side fix cover panel fixing screws (4x10), then
remove the side fix cover panel. (See Photo 2-1).
Remove 4 sensor base top cover fixing screws (4 x 10),
then remove the sensor base top cover.

Remove 2 holder fixing screws (4 x 10) of the controller
board-2, then remove the holder of the controller board-
2. (See Photo 2-2)

Remove the lead wire from the controller board-1 and 2,
then pull out the LEV lead wire from the cable clamps.
(See Photo 2-2, 2-3, 3)

Remove the 5 side panel L F fixing screws (4x10) and
remove the side panel L F. (See Photo 2-1, 4)

Remove the rubber mount fixing with the header assy,
and pull out the LEV assy. (See Photo 4)

Photo 4

Side panel L F screws

Side panel L F
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OPERATING PROCEDURE

PHOTOS/FIGURES

Removing the header assy

(1) Remove the controller cover. (See Photo 1)

(2) Remove the under panel. (See Photo 1)

(3) Remove 15 pipe box U fixing screws (4 x 10), then

remove the pipe box U. (See Photo 2-1)

Remove 2 side fix cover panel fixing screws (4x10), then

remove the side fix cover panel. (See Photo 2-1).

Remove 4 sensor base top cover fixing screws (4 x 10),

then remove the sensor base top cover.

Remove 2 holder fixing screws (4 x 10) of the controller

board-2, then remove the holder of the controller board-

2. (See Photo 2-2)

Remove the lead wire from the controller board-1 and 2,

then pull out the LEV lead wire from the cable clamps.

(See Photo 2-2, 2-3, 3)

Remove the 5 side panel L F fixing screws (4x10) and

remove the side panel L F. Then remove the rubber mount

fixing with the header assy, and pull out the LEV assy.

(9) Remove the insulation and 9 pipe box C fixing screws
(4%10), then remove the pipe box C. (See Photo 5-1)

(10) Remove the header assy like (8).

<Pipe box cap only for PAC-MMK60BC>
The pipe box caps are placed in 2 unused pipe holes between
the pipe box top, center and under. (See Photo 5-2)

Photo 5-1

Insulation
Pipe box C screw

Photo 5-2

Pipe box cap
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