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Safety Precautions

+Please read the following safety precautions carefully before installing the unit to ensure safety.

A WARN I N G Indicates a risk of death or serious injury.

A CAU TI O N Indicates a risk of serious injury or structural damage.

*Make sure that this manual is passed on to the end user to retain for future reference.

+Retain this manual for future reference. When the unit is reinstalled or repaired, have this manual available to those who pro-

vide these services. Make sure that this manual is passed on to any future users.

All electric work must be performed by qualified personnel.
Air tightness test must be performed by qualified personnel.

General Precautions

AWARNING

Do not use refrigerant other than the type in-
dicated in the manuals provided with the
unit and on the nameplate. Doing so may
cause the unit or pipes to burst, or result in
explosion or fire during use, during repair,
or at the time of disposal of the unit. It may
also be in violation of applicable laws. MIT-
SUBISHI ELECTRIC CORPORATION cannot
be held responsible for malfunctions or ac-
cidents resulting from the use of the wrong
type of refrigerant.

To reduce the risk of electric shock, mal-
functions, smoke or fire, do not operate the
switches/buttons or touch other electrical
parts with wet hands.

To reduce the risk of pipe burst and explo-
sion, do not allow gas refrigerant and refrig-
erant oil to be trapped in the refrigerant
circuit.

Do not install the unit in a place where large
amounts of oil, steam, organic solvents, or
corrosive gases, such as sulfuric gas, are
present or where acidic/alkaline solutions
or sprays containing sulfur are used fre-
quently. These substances can compro-
mise the performance of the unit or cause
certain components of the unit to corrode,
which can result in refrigerant leakage, wa-
ter leakage, injury, electric shock, malfunc-
tions, smoke, or fire.

To reduce the risk of burns or frost bites, do
not touch the refrigerant pipes or refrigerant
circuit components with bare hands during
and immediately after operation.

To reduce the risk of burns, do not touch
any electrical parts with bare hands during
or immediately after stopping operation.

To reduce the risk of injury from falling
tools, keep children away while installing,
inspecting, or repairing the unit.

Do not try to defeat the safety features of the
unit or make unauthorized setting changes.
Forcing the unit to operate the unit by de-
feating the safety features of the devices
such as the pressure switch or the tempera-
ture switch, making unauthorized changes
to the switch settings, or using accessories
other than the ones recommended by Mit-
subishi Electric may result in smoke, fire, or
explosion.

Keep the space well ventilated. Refrigerant
can displace air and cause oxygen starva-
tion. If leaked refrigerant comes in contact
with a heat source, toxic gas may be gener-
ated.

Always replace a fuse with one with the cor-
rect current rating. The use of improperly
rated fuses or a substitution of fuses with
steel or copper wire may result in bursting,
fire or explosion.

To reduce the risk of shorting, current leak-
age, electric shock, malfunctions, smoke, or
fire, do not splash water on electric parts.

To reduce the risk of electric shock, smoke,
and fire due to infiltration of dust and water,
properly install all required covers.




To reduce the risk of electric shock, smoke,
and fire due to infiltration of dust and water,
properly install all required terminal block
covers and insulation sheets.

To reduce the risk of electric shock, smoke,
and fire due to infiltration of dust and water,
properly install all required covers and pan-
els on the terminal box and control box.

To reduce the risk of injury from units falling
or falling over, periodically check the instal-
lation base for damage.

Consult an authorized agency for the proper
disposal of the unit. Refrigerant oil and re-
frigerant that may be left in the unit pose a
risk of fire, explosion, or environmental pol-
lution.

Do not use means to accelerate the defrost-
ing process or to clean, other than those
recommended by the manufacturer.

When installing an indoor unit or a shut off
valve kit, if the floor area of the unit installa-
tion site falls below the minimum area
(Amin) defined in Equation 1, please take
appropriate safety measures in accordance
with UL standards.

-Amin = mc/(0.5 x 0.306 x Hr) ...Equation 1
mc: Refrigerange in the system
Hr: Height ft charrom the floor to the unit

Table 1

Refrigerant concentration and required safety measure
(height of ceiling = 2.5 m [8-3/16 ft])

Amin mc Amin mc

m? ft? kg | Ib | oz m? ft2 kg | Ib | oz

5 539 |19 | 4 3 110 |1184.1|1420| 92 | 9

10 [107.7| 3.8 | 8 6 120 [1291.7{459| 101 | 3

20 | 2153 |76 | 16 | 12 | 130 |1399.4/49.7 109 | 9

30 |323.0|114] 25 | 2 140 |1507.0{53.5| 117 | 15

40 | 430.6(153] 33 | 11 | 150 |1614.6/57.3|126 | 5

50 |538.2|19.1| 42 | 1 160 |[1722.3161.2| 134 | 14

60 | 645.91229| 50 | 7 170 [1829.9/65.0 | 143 | 4

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

Do not pierce or burn.

Be aware that refrigerants may not contain
an odour.

The unit shall be properly stored to prevent
mechanical damage.

Before inspecting the inside of the control
box, turn off the power, keep the unit off for
at least 10 minutes.

Refrigerant R32 is flammable. Do not use a
naked-flame type detector.

Refrigerant leak detection sensor shall be set
at a percentage of the LFL of the refrigerant
and shall be calibrated to the refrigerant em-
ployed, and the appropriate percentage of
gas (25% maximum) is confirmed.

Leak detection fluids are also suitable for
use with most refrigerants but the use of de-
tergents containing chlorine shall be avoid-
ed 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 re-
quires 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.

70 | 753.5|26.7| 58 | 13 | 180 |1937.6/68.8| 151 | 10

80 |861.2|30.6| 67 | 7 190 [2045.2{726|160 | O

90 | 968.8|34.4| 75 | 13 | 200 |2152.8|76.5| 168 | 10

100 |1076.4|38.2| 84 | 3 210 |2260.5|/79.5| 175 | 4

* If the values of Table 1 are different from the values
calculated by Equation 1, use the results calculated by
the New Design Tool software of Mitsubishi Electric
Corporation or the Diamond System Builder software
of Mitsubishi Electric Trane HVAC US.

Fig. 1
Refrigerant concentration and required safety measure
(height of ceiling space = 2.5 m [8-3/16 ft])
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*1 Please be aware that this product does not have built-
in safety measures for installation.

*2 The system is UL-Listed for the ETRS (Enhanced
Tightness Refrigerant System).Therefore, please
note that the installation requirements indicated in
Fig. 1 are mitigated compared to ASHRAE 15 or local
building codes.

*3 For safety reasons, do not install a shut off valve kit
of other manufacturers in the refrigerant circuit to
prevent equipment failure.

Prior to beginning work on systems, safety
checks are necessary to ensure that the risk
of ignition is minimised.




Work shall be undertaken under a con-
trolled procedure so as to minimise the risk
of a flammable gas or vapour being present
while the work is being performed.

All maintenance staff and others working in
the local area shall be instructed on the na-
ture of work being carried out. Work in con-
fined spaces shall be avoided.

The area shall be checked with an appropri-
ate 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 appli-
cable refrigerants, i.e. non-sparking, ade-
quately sealed or intrinsically safe.

If any hot work is to be conducted on the re-
frigerating equipment or any associated
parts, appropriate fire extinguishing equip-
ment shall be available to hand. Have a dry
powder or CO, fire extinguisher adjacent to
the charging area.

All possible ignition sources, including cig-
arette smoking, should be kept sufficiently
far away from the site of installation, repair-
ing, 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.

The following checks shall be applied.

- the actual REFRIGERANT CHARGE is in accordance
with the room size within which the refrigerant contain-
ing parts are installed;

- the ventilation machinery and outlets are operating ad-
equately and are not obstructed;

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

- refrigerating pipe or components are installed in a posi-
tion where they are unlikely to be exposed to any sub-
stance which may corrode refrigerant containing
components, unless the components are constructed of
materials which are inherently resistant to being corrod-
ed or are suitably protected against being so corroded.

/A CAUTION

Repair and maintenance to electrical com-
ponents shall include initial safety checks
and component inspection procedures. If a
fault exists that could compromise safety,
then no electrical supply shall be connected
to the circuit until it is satisfactorily dealt
with.

Sealed electrical components shall be re-
placed.

Intrinsically safe components must be re-
placed.

Only qualified personnel must decommis-
sioning. The following checks shall be ap-
plied.

- All personal protective equipment is available and being
used correctly;

- Recovery equipment and cylinders conform to the ap-
propriate standards.

- Do not overfill cylinders (no more than 80 % volume lig-
uid charge).

- Do not exceed the maximum working pressure of the
cylinder, even temporarily.

- When the cylinders have been filled correctly and the

process completed, make sure that the cylinders and

the equipment are removed from site promptly and all

isolation valves on the equipment are closed off.

Recovered refrigerant shall not be charged into another

REFRIGERATING SYSTEM unless it has been

cleaned and checked.

Equipment shall be labelled stating that it
has been de-commissioned and emptied of
refrigerant. The label shall be dated and
signed. Ensure that there are labels on the
equipment stating the equipment contains
flammable refrigerant.

To reduce the risk of fire or explosion, do
not place flammable materials or use flam-
mable sprays around the unit.

To reduce the risk of being caught in rotat-
ing parts, electric shock, and burns, do not
operate the unit without all required panels
and guards being installed.

To reduce the risk of injury, do not sit,
stand, or place objects on the unit.




The unit described in this manual is not in-
tended for use with food, animals, plants,
precision instruments, or art work.

To reduce the risk of water leakage and mal-
functions, do not turn off the power immedi-
ately after stopping operation. Leave the
unit turned on for at least 5 minutes before
turning off the power.

Always wear protective gears when touch-
ing electrical components on the unit. Sev-
eral minutes after the power is switched off,
residual voltage may still cause electric
shock.

To reduce the risk of electric shock and
burns, always wear protective gear when
working on units.

Do not install the unit over things that are
vulnerable to water damage from condensa-
tion dripping.

To reduce the risk of injury, electric shock,
and malfunctions, do not touch or allow ca-
bles to come in contact with the edges of
components.

To reduce the risk of injury, do not touch the
heat exchanger fins or sharp edges of com-
ponents with bare hands.

To reduce the risk of injury, do not insert fin-
gers or foreign objects into air inlet/outlet
grills. If the unit is left on a damaged base, it
may fall and cause injury.

To reduce the risk of injury, always wear
protective gear when working on units.

Do not release refrigerant into the atmo-
sphere. Collect and reuse the refrigerant, or
have it properly disposed of by an autho-
rized agency. Refrigerant poses environ-
mental hazards if released into the air.

Transportation and Installation

AWARNING

Lift the unit by placing the slings at desig-
nated locations. Support the outdoor unit
securely at four points to keep it from slip-
ping and sliding. If the unit is not properly
supported, it may fall and cause personal

injury.

/A CAUTION

To reduce the risk of injury, do not carry the
product by the PP bands that are used on
some packages.

To reduce the risk of injury, products weigh-
ing 20 kg (44 Ibs) or more should be carried
by two or more people.

Installation

AWARNING

Do not install the unit where there is a risk
of leaking flammable gas.

If flammable gas accumulates around the
unit, it may ignite and cause a fire or explo-
sion.

To reduce the risk of injury from coming in
contact with units, install units where they
are not accessible to people other than
maintenance personnel.

To reduce the risk of injury, properly dis-
pose of the packing materials so that chil-
dren will not play with them.

Properly dispose of the packing materials.
Plastic bags pose suffocation hazard to
children.

All drainage work should be performed by
the dealer or qualified personnel according
to the instructions detailed in the Installa-
tion Manual. Improper drainage work may
cause water leakage and resultant damage
to the furnishings.




Remove packing materials from the unit be-
fore operating the unit. Note that some ac-
cessories may be taped to the unit. Properly
install all accessories that are required. Fail-
ing to remove the packing materials or fail-
ing to install required accessories may
result in refrigerant leakage, oxygen depri-
vation, smoke, or fire.

Any additional parts must be installed by
the dealer or qualified personnel. Only use
the parts specified by Mitsubishi Electric.
Installation by unauthorized personnel or
use of unauthorized parts or accessories
may result in water leakage, electric shock,
or fire.

Install the following safety devices according
to system refrigerant amount, volume of in-
stallation space or residential space, and in-
stallation position.

Take appropriate safety measures against
wind gusts and earthquakes to prevent the
unit from toppling over and causing injury.

- Safety shut off valve and mechanical ventilation device

/A CAUTION

To reduce the risk of injury from units falling
or falling over, install the unit on a surface
that is strong enough to support its weight.

To reduce the risk of injury from units falling
or falling over, periodically check the instal-
lation base for damage.

Do not install the unit over things that are
vulnerable to water damage. Provide an ad-
equate collective drainage system for the
drain water from unit as necessary.

Do not install the unit over things that are

vulnerable to water damage. When the in-

door humidity exceeds 80% or if the drain

water outlet becomes clogged, condensa-

tion may drip from the indoor unit onto the
ceiling or floor.

To reduce the risk of damage to the unit and
resultant electric leak and electric shock,
keep small animals, snow, and rain water
from entering the unit by closing the gap in
the pipe and wire access holes.

To reduce the risk of rain water or drain wa-
ter from entering the room and damaging
the interior, drainage work must be per-
formed by your dealer or qualified person-
nel according to the instructions detailed in
the Installation Manual.

To reduce the risk of drain water overflow,
install the unit horizontally, using a level.

Piping Work

AWARNING

To reduce the risk of injury, including frost
bites, that may result from being blasted
with refrigerant, use caution when operat-
ing the refrigerant service valve. If refriger-
ant comes into contact with an open flame,
toxic gases, ignition, or fire may resulit.

To reduce the risk of pipe burst or explo-
sion, evacuate the refrigerant circuit using a
vacuum pump, and do not purge the system
with refrigerant.

To reduce the risk of refrigerant catching
fire and causing burns, remove the refriger-
ant gas and the residual refrigerant oil in the
pipes before heating them.

To reduce the risk of explosion and deterio-
ration of refrigerant oil caused by chloride,

do not use oxygen, flammable gas, or refrig-
erant that contains chloride as a pressuriz-

ing gas.

To reduce the risk of pipe damage, refriger-
ant leakage, and oxygen deprivation, use
pipes that meet the pipe thickness specifi-
cations, which vary by the type of refriger-
ant used, pipe diameter, and pipe material.

To prevent explosion, do not heat the unit
with refrigerant gas in the refrigerant circuit.

Check for refrigerant leaks. If refrigerant
leaks, oxygen deprivation may result. If re-
frigerant comes into contact with an open
flame, toxic gases, ignition, or fire may re-
sult.




Insulate pipe connections after completing
the air tightness test. Performing an air
tightness test with the pipe being insulated
may lead to failure to detect refrigerant leak-
age and cause oxygen deprivation.

Ensure that contamination of different re-
frigerants does not occur when using
charging equipment. Hoses or lines shall be
as short as possible to minimise the amount
of refrigerant contained in them.

To reduce the risk of pipe damage and re-
sultant refrigerant leakage and oxygen
deprivation, keep the field-installed pipes
out of contact with the edges of compo-
nents.

Pipe-work including piping material, pipe
routing, and installation shall be in compli-
ance with national and local codes and
standards, such as ASHRAE 15, ASHRAE
15.2, IAPMO Uniform Mechanical Code, ICC
International Mechanical Code, or CSA B52.

Cylinders shall be kept in an appropriate po-
sition according to the instructions.

Ensure that the REFRIGERATING SYSTEM
is earthed prior to charging the system with
refrigerant.

Indicate the refrigerant charge on the label
when charging is complete.

Extreme care shall be taken not to overfill
the REFRIGERATING SYSTEM.

After completion of field piping for split sys-
tems, the field pipework shall be pressure
tested with an inert gas and then vacuum
tested prior to refrigerant charging, accord-
ing to the following requirements;

-The minimum test pressure for the low side of the sys-
tem shall be the low side design pressure and the min-
imum test pressure for the high side of the system shall
be the high side design pressure, unless the high side
of the system, cannot be isolated from the low side of
the system in which case the entire system shall be
pressure tested to the low side design pressure.

Field-made refrigerant joints indoors shall
be tightness tested. The test method shall
have a sensitivity of 5 grams per year of re-
frigerant or better under a pressure of at
least 0.25 times the MAXIMUM ALLOWABLE
PRESSURE. No leak shall be detected.

When breaking into the refrigerant circuit to
make repairs or for any other purpose, the
following procedure shall be adhered to.

-safely remove refrigerant following local and national
regulations;

-continuously flush or purge with inert gas when using
flame to open circuit;

-open the circuit.

The refrigerant charge shall be recovered
into the correct recovery cylinders if vent-
ing is not allowed by local and national
codes. The system shall be purged with ox-
ygen-free nitrogen to render the appliance
safe for flammable refrigerants. This pro-
cess might need to be repeated several
times. Compressed air or oxygen shall not
be used for purging refrigerant systems.

The outlet for the vacuum pump shall not be
close to any potential ignition sources, and
ventilation shall be available.
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Prior to recharging the system, it shall be
pressure-tested with the appropriate purg-
ing gas. The system shall be leak-tested on
completion of charging but prior to commis-
sioning. A follow up leak test shall be car-
ried out prior to leaving the site.

When transferring refrigerant into cylinders,
ensure that only appropriate refrigerant re-
covery cylinders are employed. Ensure that
the correct number of cylinders for holding
the total system charge is available. All cyl-
inders to be used are designated for the re-
covered refrigerant and labelled for that
refrigerant (i.e. special cylinders for the re-
covery of refrigerant). Cylinders shall be
complete with pressure-relief valve and as-
sociated shut-off valves in good working or-
der. 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 con-
cerning the equipment that is at hand and
shall be suitable for the recovery of the
flammable refrigerant. If in doubt, the manu-
facturer should be consulted. In addition, a
set of calibrated weighing scales shall be
available and in good working order. Hoses
shall be complete with leak-free disconnect
couplings and in good condition.

The recovered refrigerant shall be pro-
cessed according to local legislation in the
correct recovery cylinder, and the relevant
waste transfer note arranged. Do not mix re-
frigerants in recovery units and especially
not in cylinders.




If compressors or compressor oils are to be
removed, ensure that they have been evac-
uated to an acceptable level to make certain
that flammable refrigerant does not remain
within the lubricant. The compressor body
shall not be heated by an open flame or oth-
er ignition sources to accelerate this pro-
cess. When oil is drained from a system, it
shall be carried out safely.

/A\CAUTION

To reduce the risk of pipe bursting and ex-
plosion due to abnormal pressure rise, do
not allow any substances other than R32
(such as air) to enter the refrigerant circuit.

To reduce the risk of water leakage and re-
sultant damage to the furnishings, drain
piping work must be performed by your
dealer or qualified personnel according to
the instructions detailed in the Installation
Manual.

To keep the ceiling and floor from getting
wet due to condensation, properly insulate
the pipes.

AWARNING

To reduce the risk of wire breakage, over-
heating, smoke, and fire, keep undue force
from being applied to the wires.

To reduce the risk of wire breakage, over-
heating, smoke, or fire, properly secure the
cables in place and provide adequate slack
in the cables so as not to stress the termi-
nals.

To reduce the risk of injury or electric
shock, switch off the main power before
performing electrical work.

All electric work must be performed by a
qualified electrician according to the local
regulations, standards, and the instructions
detailed in the Installation Manual. Capacity
shortage to the power supply circuit or im-
proper installation may result in malfunc-
tion, electric shock, smoke, or fire.

To reduce the risk of electric shock, smoke,
or fire, install an earth leakage breaker on
the power supply to each unit.

To reduce the risk of electric shock, smoke,
or fire, install an earth leakage breaker on
the power supply to each unit. (Applicable
to inverter units only)
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Use properly rated breakers and fuses
(earth leakage breaker, local switch <switch
+ fuse>, no-fuse breaker). The use of a
breaker with a breaking capacity greater
than the specified capacity may cause elec-
tric shock, malfunctions, smoke, or fire.

Use properly rated breakers and fuses
(earth leakage breaker, local switch <switch
+ fuse>, no-fuse breaker). The use of a
breaker with a breaking capacity greater
than the specified capacity may cause elec-
tric shock, malfunctions, smoke, or fire.
(Applicable to inverter units only)

To reduce the risk of current leakage, over-
heating, smoke, or fire, use properly rated
cables with adequate current carrying ca-
pacity.

Proper grounding must be provided by a li-
censed electrician.

Do not connect the grounding wire to a gas
pipe, water pipe, lightning rod, or telephone
wire. Improper grounding may result in
electric shock, smoke, fire, or malfunction
due to electrical noise interference.




Check that cabling will not be subject to
wear, corrosion, excessive pressure, vibra-
tion, sharp edges or any other adverse envi-
ronmental effects. The check shall also take
into account the effects of aging or continu-
al vibration from sources such as compres-
sors or fans.

/A\CAUTION

To reduce the risk of current leakage, wire
breakage, smoke, or fire, keep the wiring
out of contact with the refrigerant pipes and
other parts, especially sharp edges.

Have all electric work done by a licensed
electrician according to “Electric Facility
Engineering Standard” and “Interior Wire
Regulations” and the instructions given in
this manual and always use a dedicated
power supply.

Relocation and Repairs

AWARNING

To reduce the risk of refrigerant leakage,
water leakage, injury, electric shock, and
fire, units should only be moved or repaired
by your dealer or qualified personnel.

A CAUTION

To reduce the risk of wire shorting, electric
leak, electric shock, smoke, or fire, do not
perform maintenance work in the rain.

To reduce the risk of injury, electric shock,
and fire, properly reinstall all removed com
ponents after completing repair work.

To reduce the risk of wire shorting, electric
shock, malfunctions, or fire, keep circuit
boards dust free, and do not touch them
with your hands or tools.

To reduce the risk of refrigerant and water
leakage, check the pipe supports and insu-
lation for damage during inspection or re-
pair, and replace or repair the ones that are
found to be deteriorated.

Additional Precautions

To avoid damage to the unit, use appropri-
ate tools to install, inspect, or repair the
unit.

To reduce the risk or malfunction, turn on
the power at least 12 hours before starting
operation, and leave the power turned on
throughout the operating season.

Recover all refrigerant in the units, and dis-
pose of it properly according to any applica-
ble laws and regulations.

Take appropriate measures against electri-
cal noise interference when installing the air
conditioners in hospitals or facilities with
radio communication capabilities. Inverter,
high-frequency medical, or wireless com-
munication equipment as well as power
generators may cause the air conditioning
system to malfunction. Air conditioning
system may also adversely affect the opera-
tion of these types of equipment by creating
electrical noise.

To reduce the risk of deterioration of refrig-
erant oil and compressor malfunctions
caused by the use of refrigerant other than
R32, only use R32.

Provide a maintenance access to allow for
the inspection of pipes above the ceiling or
the buried pipes.
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To reduce the risk of damage to the unit,
leave the valves on the unit closed until re-
frigerant charging is completed.

Place a wet towel on the refrigerant service
valve before brazing the pipes to keep its
temperature from rising above 120°C and
damaging the surrounding equipment.




Direct the blazing torch flame away from the
adjacent cables and sheet metal to keep
them from being overheated and damaged.

Prepare tools for exclusive use with R32. Do
not use the following tools if they have been
used with the conventional refrigerant
(R410A): refrigerant recovery cylinder, re-
frigerant cylinder. Use a leak detector that is
compatible with R32. Infiltration of the re-
sidual refrigerant, refrigerant oil, or water
on these tools may cause the refrigerant oil
in the new system to deteriorate or damage
the compressor.

To reduce the risk of the vacuum pump oil
backflowing into the refrigerant cycle and
causing the refrigerant oil to deteriorate,
use a vacuum pump with a check valve.

Charge the system with an appropriate
amount of refrigerant in the liquid phase.
Refer to the relevant sections in the manu-
als to calculate the appropriate amount of
refrigerant to be charged. Refrigerant over-
charge or undercharge may result in perfor-
mance drop, abnormal stop of operation, or
compressor failure.

To reduce the risk of power capacity short-
age, always use a dedicated power supply
circuit.

To reduce the risk of both the breaker on the
product side and the upstream breaker from
tripping and causing problems, split the
power supply system or provide protection
coordination between the earth leakage
breaker and no-fuse breaker.

Have a set of tools for exclusive use with
R32. Consult your nearest Mitsubishi Elec-
tric Dealer.

Have a backup system, if failure of the unit
has a potential for causing significant prob-
lems or damages.

Keep dust, dirt, and water off charging
hose. Infiltration of dust, dirt, or water into
the refrigerant circuit may cause the refrig-
erant oil to deteriorate or damage the com-
pressor.

Use refrigerant piping and couplings that
meet the applicable standards. For refriger-
ant pipes, use pipes made of phosphorus
deoxidized copper. Keep the inner and out-
er surfaces of pipes and couplings clean
and free of such contaminants as sulfur, ox-
ides, dust, dirt, shaving particles, oil, and
moisture. Failure to follow these directions
may result in the deterioration of refrigerant
oil or compressor damage.

Store the piping materials indoors, and
keep both ends of the pipes sealed until im-
mediately before brazing. Keep elbows and
other joints in plastic bags. Infiltration of
dust, dirt, or water into the refrigerant cir-
cuit may cause the refrigerant oil to deterio-
rate or damage the compressor.

To reduce the risk of oxidized film from en-
tering the refrigerant pipe and causing the
refrigerant oil to deteriorate or damaging
the compressor, braze pipes under nitrogen

purge.

Do not use the existing refrigerant piping. A
large amount of chloride that is contained in
the residual refrigerant and refrigerant oil in
the existing piping may cause the refriger-
ant oil in the new unit to deteriorate or dam-
age the compressor.







CONTENTS

Chapter1 Check Before Servicing

1-1  Preparation for Piping WOTK.........ccoiicceiiiiieeerissseresssssssssess s sssss s s ssssssses s sssssns s s sssssneesessssnssesssnnesssnssnnnes 1
1-2 Handling and Characteristics of Piping Materials, Refrigerant, and Refrigerant Oil ..............ccceeu.. 3
1-3  Working with Refrigerant Piping........cccccciirreimmiinnseeerissceee s s s ssssse s s s s s s e s ssne e s ssssme e sssmne e s snssnnnes 8
1-4  Precautions fOr WiriNg ... s s s e ssnssnn s 13
1-5 Cautionary notes on installation environment and maintenance...........ccccccvvreecrerrrcccrenrsssseeensenes 17
1-6  Inspection and MaINtENANCE ..........coiceiiiii e ——————— 18
Chapter 2 Restrictions
2-1  System Configurations .........cccciiiiiiiii e 1
2-2 Types and Maximum Allowable Length of Cables..........cccccuninmniiininnnini e 3
2-3  SWItCh Settings.....cceiiiiiiiir e 5
2-4  M-NET Address Settings ........ccccerriiriiimiinriis i s s s s aa s s s 6
2-5 Demand Control OVEIrVIEW ..........cccciririiminiseinisninsssissssssrs s s s esssssssssssssnes w12
2-6 System Connection EXamPIe ........cccccceeiricimmriissssssersssssssesssssssssssssssssssesssssssssssssssnnees .14
2-7 Example System with an MA Remote Controller ..........ccccocevimiiiiiieenninncnenniisnnnns ... 15
2-8 Restrictions on Refrigerant Pipes ... e sns 24
Chapter 3 Major Components, Their Functions and Refrigerant Circuits
3-1  External Appearance and Refrigerant Circuit Components of Outdoor Unit...........ccccevemrriiinnrnnne 1
3-2 Outdoor Unit Refrigerant Circuit Diagrams .........ccccccoceriircsneerisnsseersssssre s ssse s s ssse e s s sss e s sssssneeeas 5
3-3 Functions of the Major Components of Outdoor Unit ...........cccccciiriiiinimnnsnnnesnr s 6
3-4  Functions of the Major Components of INndoor Unit ..........ccccoeoemiiiiiccininrcccr e 10
3-5 External Appearance and Refrigerant Circuit Components of Shut Off Valve Kit. .1
3-6 Shut Off Valve Kit Refrigerant Circuit Diagram.........ccccccveeeceerrincnees 12
3-7 Functions of the Major Components of Shut Off Valve Kit............ccceeininnsnnnnnsninnnneccnseeneenee 12

Chapter 4 Electrical Components and Wiring Diagrams

4-1  Outdoor Unit Circuit Board Arrangement ...........cccceiiiiminninisernsnssrs s ssss s sss s s sssssssssssssnsens 1
4-2  Outdoor Unit Circuit Board Components
4-3 Outdoor Unit Electrical Wiring Diagrams

4-4 Transmission Booster Electrical Wiring Diagrams.........cccocciiiiminiinnninnnnes e sssens 21

4-5 Shut Off Valve Kit Control Board.............cccviiminiiiiiimniinisisriss s s sssss s 22

4-6  Shut Off Valve Kit Electrical Wiring Diagram ...........ccocceiiiiminiininsnnsss s sssss s sssensas 23
Chapter 5 Control

5-1 Dipswitch Functions and Factory Settings...........ccccovrimniiniinnnini s 1

5-2  OUutdoor UNit CONLIOl ........ciiiiiiiiiie e s e s n e e 9
Chapter 6 Test Run

6-1 Read before TeSt RUN ... e 1

6-2 Operation Characteristics and Refrigerant Charge ..........ccocciiriiiinncir s 3

6-3 Evaluating and Adjusting Refrigerant Charge............cccuriiiimininnnnni e 3

6-4 The Following Symptoms Are NOIrmMal ... 7

Chapter 7 Troubleshooting Using Error Codes

7-1  Error Code and Preliminary Error Code Lists .........ccoomiiirisnmmrinsssmerssssseeesssssese s s ssssseessssssss e s sssssmennns 1
7-2  Error Code Definitions and Solutions: Codes [0 - 999]........cccciriiinimrnnsnnnir e e 7
7-3  Error Code Definitions and Solutions: Codes [1000 - 1999].......cccccooiiirrrrrsssrrrrssssee e ssee e s smnee e 9
7-4 Error Code Definitions and Solutions: Codes [2000 - 2999]..........cccccunrimrnimninnnninnseesssrs s ssesssnes 17
7-5 Error Code Definitions and Solutions: Codes [3000 - 3999].......cccccooeimrrrsssmrerrsssmrreresssmer e e sssmeeeeas 20
7-6  Error Code Definitions and Solutions: Codes [4000 - 4999]..........cccccuiiimmnimminnninnsee e ssnes 21
7-7 Error Code Definitions and Solutions: Codes [5000 - 5999]........ccccccoormmrrrrismrrrssssmrreresssee e sssneeeeas 40
7-8 Error Code Definitions and Solutions: Codes [6000 - 6999]...........ccccrrimmriiminnnninnsrnssrs e ssseessnes 48
7-9 Error Code Definitions and Solutions: Codes [7000 - 7999].......ccccccoeecrmrrrsssmrrerrsssmrreresssmeressssssnseeeas 68

HWE24140 GB



CONTENTS

Chapter 8 Troubleshooting Based on Observed Symptoms
8-1 MA Remote Controller Problems ..o s s s sss s s s ssne s 1
8-2 Refrigerant Control Problems...........ccccvierinnnnnne eereeeeeeerereseeeeee e r e nena e s 5
8-3 Checking Transmission Waveform and for Electrical Noise Interference............ccccccvveuunneennne. ....10
8-4 Pressure Sensor Circuit Configuration and Troubleshooting Pressure Sensor Problems .......... 13
8-5 Troubleshooting Solenoid Valve Problems ...........cccciiiirecimmricssree e sme e e s sms e smne s 17
8-6 Troubleshooting Outdoor Unit Fan Problems. ... 19
8-7 Troubleshooting LEV Problems...........cccciiiiiieirmisisererssssssrsssssssmee s s smss e s s s smns e ssssssms s e sssssmnsssessssnnesnns 20
8-8 Troubleshooting Inverter Problems ..... . 26
8-9  Control Circuit ......cccocverriininiir e e 37
8-10 Measures for Refrigerant Leakage ............ceeeueune ....45
8-11 Parts Replacement INStrUCLIONS .........ooo i e 47
8-12 Troubleshooting Problems Using the LED Status Indicators on the Outdoor Unit....................... 81
Chapter 9 USB Function
Lo R R T LT 0T T 1
9-2 Operation Data Collection and Storage FUNCLIONS ... s 4
9-3 Software Rewrite Function on the USB..........ccccciimiiiinininin s 8
9-4 Maintenance LED Display and Troubleshooting..........cccccinimiiniinninininnnnisnes s 10
Chapter 10 LED Status Indicators
10-1 LED Status Indicators (Outdoor unit).........ccccvcimininiminnisnir 1
10-2 LED Status Indicators Table..........cccuciiiiiiniiiir i 4
Chapter 11 Safety for Leak
1 g B 1T T [T o o 1
11-2 Refrigerant Emission ReAUCLION..........ccciiiiiiiiiirr s s 2
11-3  Safety fOr SErviCiNg.......co i 3
11-4 Installation Requirements for R32 Refrigerant..........cccccooomiiiiiiiiniiinnrn s 4
11-5 Precautions for Test Run..........ccociiiiiininincinnnnns ... 20
11-6 Precautions for Servicing.........cccccveiirrernnnnee w21
11-7 Actions to Take When Refrigerant LEaKs .........cccoociiiiimiiiininiinins s es e e 26
11-8 Other SEIVICES .....iiiiiiiiiiiiiiir e e s E e a s ar s n e s e aneaan 31
11-9 TroubleShOOtiNgG .....coiiciiiiir e 32
11-10 Other PreCautions ..ot s an e a e s e 37

HWE24140 GB



Chapter 1 Check Before Servicing

11 Preparation for Piping WOrK ... s s 1
I B == o I o= o Ty SIS Y= VT o o 1
1-1-2  Tool Preparation

1-2 Handling and Characteristics of Piping Materials, Refrigerant, and Refrigerant Oil...................... 3
B B T o7 o Y= (=4 S 3
1-2-2  Storage of Piping MaterialsS ..........ooouiiiiiiiiie ettt e e e e be e e sane e e enaee s 4
e T T o L= o o T 7] T S 4
1-2-4  Differences in Refrigerant Properties............oooiiiieiiiiiiie et ee e e ee e e e e e e e e nnneeeeeans 5
1-2-5 REMIGEIaNt Ol ettt ettt b et na ettt n et 7

1-3 Working with Refrigerant Piping
1-3-1  Pipe Brazing
1-3-2  Air Tightness Test

B T V= T U0 41 YT S 10
1-3-4  Refrigerant Charging.........coiceio ittt e ettt e e et e e s b et e s be e e en b e enbe e e ebeeesneeeennnes 12
1-4 Precautions for Wiring ... s s s s s e s s s s 13
1-5 Cautionary notes on installation environment and maintenance ..........ccccoceeciiiiiiinnincneenincnens 17
1-6 Inspection and MaAINtENANCE...........cccceiririrriiscrerrr e srr e s s e e s s ne e s s s s snn e e e sassnne e e sassnnnnsssnnnenans 18
1-6-1  Guideline for preventive MaiNntENANCE ...........coiiiiiiiiii e e 18
1-6-2 Recommended parts iNSPeCHioN INTEIVAL...........coouiiiiiiiiie e e 19

GB_BS_01_M



GB_BS_01_M



[1-1 Preparation for Piping Work ]

1-1  Preparation for Piping Work

1-1-1 Read before Servicing

1. Check the type of refrigerant used in the system to be serviced.

Refrigerant Type
Multi air conditioner for building application CITY MULTI:R32

2. Check the symptoms exhibited by the unit to be serviced.

Refer to this service handbook for symptoms relating to the refrigerant cycle.

3. Thoroughly read the safety precautions at the beginning of this manual.
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4. Preparing necessary tools: Prepare a set of tools to be used exclusively with each type of re-
frigerant.
For information about the correct use of tools, refer to the following page(s). [1-1-2 Tool Preparation]

5. Verification of the connecting pipes: Verify the type of refrigerant used for the unit to be moved
or replaced.
+Use refrigerant pipes made of phosphorus deoxidized copper. Keep the inner and outer surfaces of the pipes clean and free

of such contaminants as sulfur, oxides, dust, dirt, shaving particles, oil, and water.
*These types of contaminants inside the refrigerant pipes may cause the refrigerant oil to deteriorate.

(=2}

. Leaked refrigerant that comes into contact with fire or a heated area may generate poisonous
gas, posing a fire risk. Ensure the work area is well ventilated.

Note
¢+Install new pipes immediately after removing old ones to keep moisture out of the refrigerant circuit.
*The use of refrigerant that contains chloride, such as R22, will cause the refrigerating machine oil to deteriorate.

7. Specifications and system requirements may differ for products manufactured at different
times. Refer to the relevant chapters for specification details. Production periods can be found
from the serial number as follows.

SXWOOO ---

1~9: Jan to Sept.

X~Z: Oct to Dec ](Production month)

5: April 2025 to March 2026 ) (Production year)

ex) 5ZW December 2025
51W  January 2026
52W  February 2026
53W  March 2026
64W  April 2026

BS 01_M chapter 1 - 1



1 Check Before Servicing

[1-1 Preparation for Piping Work ]

11-2 Tool Preparation

Prepare the following tools and materials necessary for installing and servicing the unit.

Tools for R32 (Availability of tools for R22, R407C, and R410A models)

© : Tools that can be shared with older models (R22, R407C, and R410A)
O : Tools or materials that can be shared with older models (R22, R407C, and R410A) under certain conditions
A\ Tools or materials that cannot be shared with older models (R22, R407C, and R410A) (New tools or materials need to be prepared.)
X : Tools that are prohibited for use
) Availabilit;
Tools/Materials Use Notes
R22 | R407C | R410A
. . . . ’ Pressure on the high-pressure side is 5.09 MPa
1
Gauge manifold AN AN © Evacuation and refrigerant charging (738 psi] or higher.
Charging hose A A O"! | Evacuation and refrigerant charging ;r;zgfse diameter is larger than the conventional
Charging port on the 1 . . The charge port diameter is larger than that of the
Refrigerant cylinder o o © Refrigerant charging current port.
Re_frlgerant recovery AN VAN AN Refrigerant charging
cylinder
. . . . The refrigerant type is indicated. The top of the
Refrigerant cylinder AN A AN Refrigerant charging cylinder is light blue.
) Can be used if compatible with R32 refrigerant.
Gas Leak detector @) O O Gas leak detection (Combustion type cannot be used.)
. Can be used with a check valve adapter installed
Vacuum pump @) O O | Vacuum drying (if R32-compatible).
Refl_'lgerant recovery O O O Refrigerant recovery Can be used if compatible with R32 refrigerant.
equipment
V ith )
c::g;TaE;mp with a @) O O Vacuum drying Can be used if compatible with R32 refrigerant.
Bender @) © @) Bending pipes
The flare processing dimensions for pipes that have
Torque wrench (@) O (@) Tightening flare nuts a diameter of 12.7 (1/2") or 15.88 (5/8") have
been increased.
Pipe cutter (@) O (@) Cutting pipes
Welder and nitrogen . .
cylinder (@) ©) O Welding pipes
Refrigerant charging Refri t charai
meter (@) (@) (@) efrigerant charging
Vacuum gauge (@) (@) (@) Vacuum level check
Charging cylinder X X X Refrigerant charging Prohibited to use.
Tools containing . . .
abrasive materials X X X Cutting pipes Prohibited to use.

*1 When sharing tools between R32 and R410A models, perform a nitrogen blow to remove refrigerant oil and other deposits before each

use.
Nitrogen blow:

Set the nitrogen pressure to 1.0 MPa and blow nitrogen for 10 seconds. Cover the port on the opposite side of the nitrogen blow

instrument with a cloth.

Extreme caution must be taken to ensure that no water or dust enters the tools.

2 - chapter 1
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[1-2 Handling and Characteristics of Piping Materials, Refrigerant, and Refrigerant Oil ]

1-2 Handling and Characteristics of Piping Materials,
Refrigerant, and Refrigerant Oil

1-2-1 Piping Materials g
2

2

( Do not use the existing piping! ) 0

3

1. Copper pipe materials 0
X

Annealed Soft copper pipes (annealed copper pipes). They can easily be bent with hands. §
Drawn Hard copper pipes (straight pipes). They are stronger than the Annealed at the same ©
radial thickness. Al

+The distinction between Annealed and Drawn is made based on the strength of the pipes themselves.

*Annealed can easily be bent with hands.
+Drawn are considerably stronger than Annealed at the same thickness.

2. Types of copper pipes

Maximum working pressure Refrigerant type
3.45 MPa [500psi] R22, R407C etc.
4.30 MPa [624psi] R32, R410A etc.

3. Piping materials/Radial thickness
Select piping materials that meet the requirements set forth in ASTM B280.

4. Thickness and refrigerant type indicated on the piping materials
Ask the pipe manufacturer for the symbols indicated on the piping material for refrigerant R32.

BS 01_M chapter 1- 3



[1-2 Handling and Characteristics of Piping Materials, Refrigerant, and Refrigerant Oil ]

1-2-2 Storage of Piping Materials

1. Storage location
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Store the pipes to be used indoors. (Warehouse at site or owner's warehouse)
If they are left outdoors, dust, dirt, or moisture may infiltrate and contaminate the pipe.

2. Sealing the pipe ends

Both ends of the pipes should be sealed until just before brazing.
Keep elbow pipes and T-joints in plastic bags.

Refrigerant oil is highly hygroscopic and is likely to degrade and cause compressor failure if moisture infiltrates into the sys-
tem. Storage of piping materials requires stringent management.

1-2-3 Pipe Processing

Prevent the particles that are generated during pipe cutting or cut edge treatment from entering the pipes. If abrasive materials
contained in sandpaper or cutting tools enter the refrigerant circuit, they may cause the compressor, valves, or other refrigerant

circuit components to fail.

Note |

+To deburr pipes, use a reamer or other deburring tools, not sandpaper.

+To cut pipes, use a pipe cutter, not a grinder or other tools that use abrasive materials.

+*When cutting or deburring pipes, do not allow cutting chips or other foreign matters to enter the pipes.
+If cutting chips or other foreign matters enter pipes, wipe them off the inside of the pipes.

4 - chapter 1 BS_01_M



[1-2 Handling and Characteristics of Piping Materials, Refrigerant, and Refrigerant Oil ]

1-2-4

Differences in Refrigerant Properties

1. Chemical characteristics

R32, one of the two components of R410A, is a less toxic and chemically stable hydrofluorocarbon. Because R32 has an at-
mospheric lifespan of just 4.9 years, it has little impact on global warming. However, since R32 has a high percentage of hy-
drogen, it is slightly flammable.

<Comparison table of R32, R410A, R407C, and R22 characteristics>

HFC HCFC
Refrigerant R32 R410A R407C R22
Component HFC32 HFC32/HFC125 HFC32/HFC125/ HCFC22
HFC134a
Composition (%) 100 50/50 23/25/52 100

Type Single refrigerant Near-azeotropic refriger- | Non-azeotropic refriger- Single refrigerant
ant mixture ant
Chlorine Not contained Not contained Not contained Contained
Safety class A2L A1/A1 A1/A1/A1 A1
Pressure (physical property) [MPa (abs)] *1 3.14 3.07 2.1 1.94
Pressure (physical property) [psi (abs)] *1 455 445 306 281
Boiling point [°C] -51.7 -51.4 -43.6 -40.8
Boiling point [°F] -61.06 -60.52 -46.48 -41.44
Vapor pressure (25°C) [MPaG] 1.588 1.557 0.9177 0.94
Vapor pressure [psiG] 230 226 133 136
Ozone Depletion Potential (ODP) *2 0 0 0 0.055
Global Warming Potential (GWP) *3 675 2090 1770 1810

Charging

Liquid and gas charging

Liquid charging

Liquid charging

Gas charging

Additional charging when refrigerant leaks

Allowed

Allowed

Non allowed

Allowed

*1  Physical property at 50°C
*2 Relative to CFC11

*3  GWP = Global Warming Potential (Each value is based on the IPCC Forth Assessment Report.)

2. Pressure characteristics

As shown in the table below, the vapor pressure of R32 is almost as high as that of R410A at the same temperatures.
As with R410A, perform installation and servicing with high-pressure resistant tools and materials.

<Comparison table of saturated vapor pressure>

Refrigerant
Temperature
R32 R410A R407C R22
-20°C (-4°F) 0.30 MPa (44 psi) 0.30 MPa (44 psi) 0.11 MPa (16 psi) 0.14 MPa (20 psi)
0°C (32°F) 0.71 MPa (103 psi) 0.70 MPa (102 psi) 0.36 MPa (52 psi) 0.40 MPa (58 psi)

20°C (68°F)

1.37 MPa (199 psi)

1.34 MPa (194 psi)

0.78 MPa (113 psi)

0.81 MPa (117 psi)

40°C (104°F)

2.38 MPa (345 psi)

2.32 MPa (336 psi)

1.44 MPa (209 psi)

1.43 MPa (207 psi)

60°C (140°F)

3.84 MPa (557 psi)

3.73 MPa (541 psi)

2.43 MPa (352 psi)

2.33 MPa (338 psi)

65°C (149°F)

4.29 MPa (622 psi)

4.17 MPa (605 psi)

2.74 MPa (397 psi)

2.60 MPa (377 psi)

* The figures are calculated using NIST REFPROP V8.0.

BS_01_M
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[1-2 Handling and Characteristics of Piping Materials, Refrigerant, and Refrigerant Oil ]

3. Flammability

R32 may burn slightly if the following conditions (gas concentration and ignition energy) are met.

(1) Flammable gas concentration (when mixed with air)

R32 may burn if within the following flammable range when an ignition source is near. However, in comparison with propane,
for example, R32 may not burn unless its concentration is higher than that of propane. Although the flammable concentration
range of R32 could lead to oxygen deficiency (oxygen level of less than 18%), this is not typical in normal working environ-

1 Check Before Servicing

ments.
<Flammable range> Unit (vol%)
(Reference)
R32 R290 (propane)
Upper limit 29.3 9.5
Lower limit (source: ASHRAE 34-2024) 14.4 21

(2) Energy required for ignition
R32 requires a large amount of energy for ignition and will not be ignited by static electricity from the human body or sparks
from an electronic lighter (energy: a few mJ). Therefore, it can be said that R32 is harder to ignite than propane.

<Minimum ignition energy> Unit (mJ)
(Reference)
R32 R290 (propane)
Minimum ignition energy 15 0.246
(3) Combustion speed
Since the combustion speed of R32 is slow, it does not burn explosively like propane.
<Combustion speed> Unit (cm/s)
(Reference)
R32 R290 (propane)
Combustion speed 6.7 38.7

As noted above, R32 will not ignite under normal air conditioning or working conditions. However, in the event of ignition, be

careful of spreading flames.

6 - chapter 1
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[1-2 Handling and Characteristics of Piping Materials, Refrigerant, and Refrigerant Oil ]

1-2-5 Refrigerant Oil

1. Refrigerant oil for R32 systems

Unlike the mineral oil used in R22 systems, R32 systems use synthetic oil, which is also used in R410A systems. However,
the properties of synthetic oil may vary by manufacturer, so use the refrigerant oil specified by Mitsubishi Electric.

2. Effects of contaminants ™’
Refrigerating machine oil used in the HFC system must be handled with special care to keep contaminants out.
The table below shows the effect of contaminants in the refrigerating machine oil on the refrigeration cycle.

3. The effects of contaminants in the refrigerating machine oil on the refrigeration cycle.

Cause

Symptoms

Effects on the refrigerant cycle

Water infiltration

Frozen expansion valve and capillary tubes

Sludge formation and ad-
Hydrolysis hesion

Acid generation
Oxidization

Air infiltration

Oil degradation

Oxidization

Clogged expansion valve and capillary tubes
Poor cooling performance

Compressor overheat

Motor insulation failure

Burnt motor

Coppering of the orbiting parts

Lock

Burn-in on the orbiting parts

Adhesion to expansion valve and capillary
tubes

Clogged expansion valve, capillary tubes, and
drier

Poor cooling performance

Compressor overheat

Infiltration of contaminants into the com-
pressor

Burn-in on the orbiting parts

Dust, dirt
Infiltration of
contaminants

Mineral oil

etc.

Sludge formation and adhesion

Clogged expansion valve and capillary tubes
Poor cooling performance
Compressor overheat

Oil degradation

Burn-in on the orbiting parts

*1. Contaminants is defined as moisture, air, processing oil, dust/dirt, wrong types of refrigerant, and refrigerating machine oil.

BS_01_M
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1 Check Before Serv

[1-3 Working with Refrigerant Piping ]

1-3  Working with Refrigerant Piping

1-31 Pipe Brazing

Perform brazing with special care to keep foreign objects (such as oxide scale, copper powder, water, and dust) out of the refrig-
erant system.

Example: Inside the brazed connection

Use of no inert gas during brazing Use of inert gas during brazing

1. Items to be strictly observed

+Do not conduct refrigerant piping work outdoors if raining.

+Use inert gas during brazing.

+Use a brazing material (BCuP-3) that requires no flux when brazing between copper pipes or between a copper pipe and
copper coupling.

+If installed refrigerant pipes are not immediately connected to the equipment, then braze and seal both ends.

2. Reasons
+The new refrigerant oil has over 10 times the water absorption capacity of the older types, and is more likely to cause unit
failure if water enters the system.
+Flux typically contains chlorine, and any residual flux within the refrigerant circuit may form sludge.
3. Notes
Do not use commercially available antioxidants because they may cause the pipes to corrode or refrigerating machine oil to
deteriorate.

8 - chapter 1 BS 01_M



[1-3 Working with Refrigerant Piping ]

1-3-2 Air Tightness Test

Note that the refrigerant leak detectors for R22 and R410A cannot detect R32 refrigerant leaks.
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Halide torch R22 and R410A leakage detector

1. Items to be strictly observed
+Pressurize the equipment with nitrogen up to the design pressure (4.15MPa[601psi]), and then judge the equipment's air tight-
ness, taking temperature variations into account.

2. Reasons
+Oxygen, if used for an air tightness test, poses a risk of explosion. (Only use nitrogen to check air tightness.)

3. Notes

The refrigerant leak detectors for R22 and R410A cannot detect R32 refrigerant leaks. Purchase a commercial refrigerant leak
detector for HFC (R32) if needed.

BS_01_M chapter 1- 9



1 Check Before Servicing

[1-3 Working with Refrigerant Piping ]

1-3-3 Vacuum Drying

pBluVac

]

(Photo1) 15010H (Photo2) Recommended vacuum gauge

1. Vacuum pump with a reverse-flow check valve (Photo1)
To prevent the vacuum pump oil from flowing into the refrigerant circuit during power OFF or power failure, use a vacuum
pump with a reverse-flow check valve.
A reverse-flow check valve may also be added to the vacuum pump currently in use.

2. Standard of vacuum degree (Photo 1 and 2)
Use a vacuum pump that attains 0.5 Torr (65 Pa) or lower degree of vacuum after 5 minutes of operation, and connect it di-
rectly to the vacuum gauge. Use a pump well-maintained with an appropriate lubricant. A poorly maintained vacuum pump
may not be able to attain the desired degree of vacuum.

3. Required precision of vacuum gauge (photo2)

Use a vacuum gauge that registers a vacuum degree of 5 Torr (650 Pa) and measures at intervals of 1 Torr (130 Pa).
(A recommended vacuum gauge is shown in Photo2.)
Do not use a commonly used gauge manifold because it cannot register a vacuum degree of 5 Torr (650 Pa).

4. Evacuation time
+After the degree of vacuum has reached 5 Torr (650 Pa), evacuate for an additional 1 hour. (A thorough vacuum drying re-
moves moisture in the pipes.) When the outside temperature drops below 1°C (or when the saturation pressure drops below
656 Pa), continue vacuum drying for another 1 hour after the vacuum degree has reached the saturated vapor pressure of
the water (ice) at the outside temperature. When performing vacuum drying at a low outside temperature, use a vacuum gauge
appropriate for the temperature range.

Degree of vacuum (reference)
Outdoor temp. -20°C (-4°F) -15°C (5°F) -10°C (14°F) -5°C (23°F) 0°C (32°F)
Degree of vacuum 0.77 Torr (103 Pa) 1.24 Torr (165 Pa) 1.95 Torr (260 Pa) | 3.01 Torr (402 Pa) | 4.58 Torr (611 Pa)

* Degrees of vacuum shown above are obtained based on the saturated vapor pressure of ice.
* In a system using water heat exchangers, circulate water to prevent the water in the heat exchangers from freezing during vacuum drying.

+Verify that the vacuum degree has not risen by more than 1 Torr (130 Pa) 1hour after evacuation. A rise by less than 1 Torr
(130 Pa) is acceptable.
+If the vacuum is lost by more than 1 Torr (130 Pa), conduct evacuation, following the instructions in section 6. Special vacuum
drying.

5. Procedures for stopping vacuum pump
To prevent the reverse flow of vacuum pump oil, open the relief valve on the vacuum pump side, or draw in air by loosening
the charge hose, and then stop the operation.
The same procedures should be followed when stopping a vacuum pump with a reverse-flow check valve.

6. Special vacuum drying
+*When 5 Torr (650 Pa) or lower degree of vacuum cannot be attained after 3 hours of evacuation, it is likely that water has
penetrated the system or that there is a leak.
+If water infiltrates the system, break the vacuum with nitrogen. Pressurize the system with nitrogen gas to
0.5 kgf/cmZG (0.05 MPa) and evacuate again. Repeat this cycle of pressurizing and evacuation either until the degree of vac-
uum below 5 Torr (650 Pa) is attained or until the pressure stops rising.
+Only use nitrogen gas for vacuum breaking. (The use of oxygen may result in an explosion.)

10 - chapter 1 BS 01_M



[1-3 Working with Refrigerant Piping ]

7. Triple Evacuation
The method below can also be used to evacuate the system.
+Evacuate the system to 4 Torr (520 Pa) from both service valves. System manifold gauges must not be used to measure
vacuum. A micron gauge must be used at all times. Break the vacuum with Nitrogen (N2) into the discharge service valve to

0 Torr (0 Pa).
+Evacuate the system to 1.5 Torr (195 Pa) from the suction service valve. Break the vacuum with Nitrogen (N2) into the dis-

charge service valve to 0 Torr (0 Pa).
+Evacuate the system to 0.5 Torr (65 Pa). System must hold the vacuum at 0.5 Torr (65 Pa) for a minimum of 1 hour.

+Conduct a rise test for a minimum of 30 minutes
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1 Check Before Servicing

[1-3 Working with Refrigerant Piping ]

1-3-4 Refrigerant Charging

Cylinder with a siphon Cylinder without a siphon

Cylinder color R32 is light blue.

<— Valve - Valve

1. Notes
When using a cylinder with a siphon, refrigerant is charged in the liquid state without the need for turning it upside down. Check
the type of the cylinder on the label before use.
If the refrigerant leaks out, it may be replenished. The entire refrigerant does not need to be replaced. (Charge refrigerant in
the liquid state.)
Refer to the following page(s). [8-10 Measures for Refrigerant Leakage]
Since R32 is a single-component refrigerant with a stable composition, it can be charged in both liquid and gas forms. How-
ever, charging the refrigerant from the low-pressure side too quickly can cause compressor failure. To avoid compressor fail-
ure, use a tool designed for use between the cylinder and the unit, or charge the refrigerant slowly.

12 - chapter 1 BS_01_M



[1-4 Precautions for Wiring ]

1-4  Precautions for Wiring

+Control boxes house high-voltage and high-temperature electrical parts.
+They may still remain energized or hot after the power is turned off.
+*When opening the front panel of the control box for inspection, turn off the unit's power at least 10 minutes in advance and
ensure that the voltage at the electrolytic capacitor (main inverter circuit) is 20 VDC or lower. (It takes about 10 minutes for
the capacitor to discharge.)

+Before servicing, disconnect the CNINV connector on the outdoor unit fan circuit board, as well as the CNFA1 or CNFA2 con-
nector on the inverter circuit board.

(When connecting or disconnecting the connectors, ensure that the outdoor unit fan is not rotating and that the voltage at the
main circuit capacitor is 20 VDC or lower. For details, refer to the wiring nameplate on the back of the control box front panel.)
Do not touch the sub-circuit boards mounted upright on each circuit board. Applying excessive force to the sub-circuit boards
may damage the mounted electronic components.

After servicing, reconnect all disconnected connectors.

+*When turning the unit's power on, the compressor will be energized even if it is not operating. Before turning the power on,
disconnect the electrical wiring from the compressor's terminal box, measure the insulation resistance, and check for ground
faults.

If the insulation resistance is 1 MQ or lower, reconnect the electrical wiring to the compressor. Then, turn on the outdoor unit
and energize the compressor for at least the designated number of hours. For details, refer to the specified page. [6-1 Read
before Test Run]

(Energizing the compressor will help evaporate the liquid refrigerant accumulated inside, which will increase the insulation
resistance.)

+*When connecting a cable to TB7, ensure the voltage is 20 VDC or lower.

+If the system controller is connected to TB7 on the outdoor unit, it is recommended to connect a power supply unit for the
transmission cable to TB7.

Disconnecting the power supply switch connector from CN41 and connecting it to CN40 will allow the system controller to
receive power from the outdoor unit. Note that even when the outdoor unit is turned OFF, power may still be supplied to TB7,
causing the system controller to detect an error and issue an alarm.

Up to three system controllers can be connected to TB3.

+If the system controller is connected to the centralized control transmission cable and supplied with power from the outdoor
unit (by connecting the power supply switch connector to CN40 on the outdoor unit), even when the outdoor unit is turned
OFF, the outdoor fan, if rotated by a strong wind or other factors, may cause the power to be supplied from the outdoor unit
to the centralized control transmission cable, resulting in error detection or alarm issuance by the system controller.

+If the cable ties inside the control box are removed, ensure that the tips of the screws on the control box cover do not come
into contact with the cables.
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1 Check Before Servicing

[1-4 Precautions for Wiring ]

*When replacing the internal electrical components of the control box, tighten the screws to the recommended tightening
torque as specified below.
Recommended tightening torque for the internal electrical components of the control box

Screw Recommended tightening torque (N-m [Ibf-ft])
M3 0.69 [0.51]
M3.5 0.82-1.0[0.60 - 0.74]
M4 1.47 [1.08]
M5 2.55[1.88] 173
M6 2.75[2.03]
M8 6.20 [4.57]

x1 Please replace according to the replacement instructions included with the substrate.
%2 Deviating from the recommended tightening torque may cause damage to the unit or its parts.
*3 The recommended torque for the screws that secure the DCL (DC reactor) is 4.00 (N-m).

Take the following steps to ensure that the screws are properly tightened.

1) Ensure that the spring washers are parallel to the terminal block.
Even if the tightening torque is observed, if the washers are not parallel to the terminal block, then the semiconductor module
(e.g., INV board, fan board) is not installed properly.

Loose screws Proper installation

Spring washers are parallel to
the terminal block

ey

2) Check the wires are securely fastened to the screw terminals.
+Screw the screws straight down so as not to damage the screw threads.
Hold the two round terminals back to back to ensure that the screw will screw down straight.
+After tightening the screw, mark a line through the screw head, washer, and terminals with a permanent marker.

Example

\ Daisy-chain

=

Power wires, transmission lines, centralized transmission lines

Place the round terminals back to back.

Power supply terminal block, indoor-outdoor transmission line terminal block,

and centralized controller transmission line

Poor contact caused by loose screws may result in overheating and fire.
Continued use of the damaged circuit board may cause overheating and fire.

14 - chapter 1
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[1-4 Precautions for Wiring ]

EM72, EM96, EM120TXU, HM72TXU

INV board CNINV

Fan board

DC reactor (DCL) \

Control board
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1 Check Before Servicing

[1-4 Precautions for Wiring ]

EM144, EM168, EM192TXU, HM96, HM120TXU
INV board

CNIV1, CNIV2

DC reactor (DCL)

terminal block

Power-supply

Fan board

/ Control board

EM144, EM168, EM192YXU, HM96, HM120YXU

DC reactor (DCL)

- Transmission
PS board
Transmission cable
/terminal block
(TB3, TB7)
@
T
ol
CNFA1, CNFA2 INV board CNIV1, CNIV2
(o — \__1 \ o
° . ° r 7 © Fan board
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Noise filter board 4

terminal block

— \o 4 el
To\[ TRl TR
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/ Control board
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[1-5 Cautionary notes on installation environment and maintenance ]

1-5 Cautionary notes on installation environment and
maintenance

Please note the following when installing and maintaining outdoor units in marine atmosphere.

1) Install the unit out of direct exposure to sea breeze, and minimize the exposure to salt water mist.

2) Avoid installing a sun shade over the outdoor unit, so that rain will wash away salt deposits off the unit.

3) Install the unit horizontally to ensure proper water drainage from the base of the unit. Accumulation of water in the base of the
outdoor unit will significantly accelerate corrosion.

4) Periodically wash salt deposits off the unit, especially when the unit is installed in a coastal area.

5) Repair all noticeable scratches after installation and during maintenance.

6) Periodically check the unit, and apply anti-rust agent and replace corroded parts as necessary.
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1 Check Before Servicing

[1-6 Inspection and maintenance ]

1-6 Inspection and maintenance

1-6-1 Guideline for preventive maintenance

The following maintenance intervals indicate the estimated intervals of parts replacement and repair to be required as a result of
periodic inspections. They do not necessarily mean that replacement is required at the maintenance intervals.
The maintenance intervals do not indicate the warranty period.

Inspection Maintenance Daily Maintenance

Parts interval interval inspection inspection Remarks
Compressor O
Fan motor (0]
Electronic expansion 20,000 hours 0
valve
Valve (6]
Heat exchanger 1 year 5 years (0]
Sensor 20,000 hours (0]
Electric board (6]
Smoothing capacitor 25,000 hours Wide fluctuations in voltage
(Mounted on the invert- O may accelerate the deteriora-
er board) tion of the unit.
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[1-6 Inspection and maintenance ]

1-6-2

Heat exchanger

Sensor

Electric board

Smoothing capacitor
(Mounted on the invert-
er board)

valve position.(Check
the temperature varia-
tion when the operation
mode is switched be-
tween cooling and heat-

ing.)

Recommended parts inspection interval
Parts Inii‘t):r(\:/t;?n Inspection items Criteria Measures
Compressor +Auditory check of oper- | *No abnormal sounds Replace the compres-
ating sounds ¢*Insulation resistance sor if an insulation prob-
+Measurement of insu- must be 1 MQ or lem is found when the
lation resistance above. refrigerant is not stag-
+Visual check for loose | *No loose terminals nating. Retighten loose
terminals terminals.
Fan motor +Auditory check of oper- | *No abnormal sounds Replace the fan motor if
(for air-cooled ating sounds ¢+Insulation resistance an insulation problem is
outdoor unit) +*Measurement of insu- must be 1 MQ or found.
lation resistance above.
Electronic +Operation check using | *Temperature must Replace the valve if the
expansion valve operation data change in proportionto | operation data show an
the valve position. operation failure due to
(Check the tempera- valve problems.
ture variation with the
centralized controller.)
+Changes in refrigerant
circulation must be no-
ticed as a result of the
valve operation.
+Operating sounds and
temperature changes
must be noticed.
Valve +Operation check using | Temperature must Replace the valve if the
1 year operation data change according to the | operation data show an

operation failure due to
valve problems.

+Check for clogging,
contamination, and
damage

Clogging, contamina-
tion, and damage

Perform cleaning.

+Check for breakage
and deterioration of the
cables, and for discon-
nection of the connec-
tors.

+Measurement of insu-
lation resistance

*No breakage or deteri-
oration of the cables or
disconnected connec-
tors.

¢Insulation resistance
must be 1 MQ or
above.

Replace the sensor if
the cable is broken,
short-circuited, or se-
verely deteriorated, or
an insulation problem is
found.

+Check the appearance.

*No sedimentary re-
mains

Clean with a brush if de-
posits are attached.

+Check the appearance
of electrolytic capaci-
tors.

+No liquid leakage, de-
formation, or sleeve
(outer film) shrinkage

Replace the INV board if
any leakage, deforma-
tion, or shrinkage of the
sleeve (outer film) is
found.

+The inspection intervals depend on the usage and environment.
The inspection intervals do not indicate the warranty period.

+The maintenance and inspection items may differ depending on maintenance providers. Please check with your maintenance
provider when concluding a maintenance contract.

+Repairs outside the warranty period will be charged, even if periodic inspections have been performed at the recommended

intervals.
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1 Check Before Servicing

[1-6 Inspection and maintenance ]
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[2-1 System Configurations ]

21

System Configurations

1. Table of compatible indoor units

The table below shows the types of indoor units connectable to this series of outdoor units.
The ones not listed are incompatible with this series of outdoor units. The PUHY-EM***TXU-A, PUHY-EM***YXU-A, PUHY-
HM***TXU-A, and PUHY-HM***YXU-A outdoor units cannot be used in combination across the series.

(1) High efficiency series

Outdoor units Composing units Maximum total Maximum Types of connectable
capacity of con- | number of indoor units
nectable indoor connect-

units able indoor
units
EM72T/YXU-A - - 36 - 93 14 MO4 - M72 models
Y series indoor units
EM96T/YXU-A - - 48 - 124 19 MO04 - M96 models
Y series indoor units
EM120T/YXU-A - - 60 - 156 23
EM144T/YXU-A - - 72 - 187 28
EM168T/YXU-A - - 84 - 218 33
EM192T/YXU-A - - 96 - 249 38
EM264T/YSXU-A | EM144T/YXU-A | EM120T/YXU-A 132 - 343 50
EM288T/YSXU-A | EM144T/YXU-A | EM144T/YXU-A 144 - 374
EM312T/YSXU-A | EM168T/YXU-A | EM144T/YXU-A 156 - 405
EM336T/YSXU-A | EM168T/YXU-A | EM168T/YXU-A 168 - 436
EM360T/YSXU-A | EM192T/YXU-A | EM168T/YXU-A 180 - 468
EM384T/YSXU-A | EM192T/YXU-A | EM192T/YXU-A 192 - 499

Note |

1) "Maximum total capacity of connectable indoor units" refers to the sum of the numeric values in the indoor unit model names.

2) If the total capacity of the indoor units that are connected to a given outdoor unit exceeds the capacity of the outdoor unit, the
indoor units will not be able to perform at the rated capacity when they are operated simultaneously. Select a combination of

units so that the total capacity of the connected indoor units is at or below the capacity of the outdoor unit whenever possible.

3) PUHY-EM-TXU-A and PUHY-HM-TXU-A outdoor units cannot be used in combination.
PUHY-EM-YXU-A and PUHY-HM-Y XU-A outdoor units cannot be used in combination.
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2 Restrictions

[2-1 System Configurations ]

(2) Hyper Heating Inverter series

Outdoor units Composing units Maximum total Maximum Types of connectable
capacity of con- | number of indoor units
nectable indoor connect-

units able indoor
units
MO04 - M72 models
HM72T/YXU-A ) ) 36 - 93 14 Y series indoor units
HM96T/YXU-A - - 48 - 124 19 MO04 - M96 models
Y series indoor units
HM120T/YXU-A - - 60 - 156 23
HM144T/YSXU-A | HM72T/YXU-A HM72T/YXU-A 72 - 187 28
HM192T/YSXU-A | HM96T/YXU-A HM96T/YXU-A 96 249 38
HM240T/YSXU-A | HM120T/YXU-A | HM120T/YXU-A 120 312 47

Note |

1) "Maximum total capacity of connectable indoor units" refers to the sum of the numeric values in the indoor unit model names.
2) If the total capacity of the indoor units that are connected to a given outdoor unit exceeds the capacity of the outdoor unit, the
indoor units will not be able to perform at the rated capacity when they are operated simultaneously. Select a combination of
units so that the total capacity of the connected indoor units is at or below the capacity of the outdoor unit whenever possible.
3) PUHY-EM-TXU-A and PUHY-HM-TXU-A outdoor units cannot be used in combination.
PUHY-EM-YXU-A and PUHY-HM-YXU-A outdoor units cannot be used in combination.

2- chapter 2
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[2-2 Types and Maximum Allowable Length of Cables ]

2-2 Types and Maximum Allowable Length of Cables

1. Wiring work
(1) Notes

1) Have all electrical work performed by an authorized electrician according to the local regulations and instructions in this man-
ual.

2) Install external transmission cables at least 5cm [1-31/32"] away from the power supply cable to avoid noise interference.
(Do not put the control cable and power supply cable in the same conduit tube.)

3) Provide grounding for the outdoor unit as required.

4) Run the cable from the electric box of the indoor or outdoor unit in such way that the box is accessible for servicing.

5) Do not connect power supply wiring to the terminal block for transmission line. Doing so will damage the electronic compo-
nents on the terminal block.

6) Use 2-core shielded cables as transmission cables.
Do not use a single multiple-core cable to connect indoor units that belong to different refrigerant systems. Doing so may result
in signal transmission errors and malfunctions.
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Outdoor unit Outdoor unit

Shut.off valve kit Indoor unit

multiple-core cable

Remote Controller

TB3: Terminal block for indoor-outdoor transmission line TB7: Terminal block for centralized control

7) When extending the transmission cable, be sure to extend the shield wire.

8) When opening and closing the front panel of the control box, do not touch the internal parts. When inspecting the inside of the
control box, be sure to turn off the power of the unit at least 10 minutes beforehand and check that the voltage (across pins 1
and 5 of connector RYPN) has decreased to 20 V DC or less. (It takes about 10 minutes for the electricity to discharge after
the power is turned off.)

9) The control box (inside and rear) contains high-temperature parts. Be careful even after shutting down the power.

10) Before servicing, ensure that the fan is not rotating, and then disconnect the CNINV connector on the fan board and the CN-
FA1 connector on the INV board. When connecting or disconnecting the connectors, ensure that the outdoor unit fan is not
rotating. The outdoor unit fan, when rotated by a strong wind, may charge the main circuit capacitor, posing a risk of electrical
shock. For details, refer to the wiring nameplate. After servicing, reconnect all disconnected connectors CNINV and CNFA1.

11) When connecting a cable to TB7, ensure the voltage is 20 VDC or lower.

12) When the power is on, the heater is energized even when the compressor is stopped. Before turning on the power, disconnect
the power wires from the terminal block of the compressor and measure the insulation resistance of the compressor. Check
that the compressor does not have a ground fault. If the insulation resistance is 1 MQ or less, connect the power wires of the
compressor and turn on the power of the outdoor unit. (The liquid refrigerant in the compressor will evaporate by energizing
the heater.)

13) When connecting a system controller to the TB7 side of the outdoor unit, we recommend connecting a power supply unit for
transmission to the TB7 side.

If a system controller is connected to the TB3 side, up to three units can be connected.

A system controller can be connected to the TB7 side if the power supply switch connector is disconnected from CN41 and
then connected to CN40, but power will be supplied to the TB7 side even when the power of the outdoor unit is off so the
system controller may log an error and generate a warning.

14) When tightening the screws, take care that the screws are not loose or overtightened. A contact fault resulting from screw
looseness may cause the generation of heat and fire. Refer to the following page(s). [1-4 Precautions for Wiring]
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2 Restrictions

[2-2 Types and Maximum Allowable Length of Cables ]

(2) Control wiring
Different types of control wiring are used for different systems. Before performing wiring work, refer to the following page(s).
[2-7 Example System with an MA Remote Controller]
Types and maximum allowable length of cables
Control lines are categorized into 2 types: transmission line and remote controller line.
Use the appropriate type of cables and observe the maximum allowable length specified for a given system. If a given system
has a long transmission line or if a noise source is located near the unit, place the unit away from the noise source to reduce
noise interference.

1) M-NET transmission line

Type 2-core shielded cable CVVS, CPEVS, or MVVS
Size 1.25 mm? [AWG 16], or 1.2 mm or above
Length Max. 200 m [656 ft]

The maximum allowable length of transmission cables via outdoor units (both centralized control trans-
Remarks mission cables and indoor-outdoor transmission cables) is 500 m [1640 ft] 1,

The maximum allowable length of transmission cables from the power supply unit to each outdoor unit
or to the system controller is 200 m [656 ft].

* Do not use a single multiple-core cable to connect indoor units that belong to different refrigerant systems. The use of a
multiple-core cable may result in signal transmission errors and malfunctions.

* Ensure shield continuity when extending the transmission cable.
*1 When extending the length of the transmission cables to 1000 m [3280 ft], consult your dealer.

2) Remote controller wiring

MA remote controller
2-core cable VCTF, VCTFK, CVV, VVR, VVF, or

Type vCT
Size 0.3 to 1.25 mm? [AWG 22 to 16] "1 "3
Length Max. 200 m [656 ft] 2

*1 The use of cables that are smaller than 0.75 mm? [AWG 18] is recommended for easy handling.

*2 Max. 70 m [229 ft] for PAR-CT01MA series

*3 To wire PAR-CT01MA series, PAR-4"x"MA series, PAR-3"x"MA series ("x" represents 0 or later), or Simple MA re-
mote controller, use a cable with a size of 0.3 mm? [AWG 22].
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[2-3 Switch Settings ]

2-3  Switch Settings

1. Switch setting

The necessary switch settings depend on system configuration. Before performing wiring work, refer to the following page(s).
[2-7 Example System with an MA Remote Controller]

If the switch settings are changed while the unit is being powered, those changes will not take effect, and the unit will not
function properly.

Units on which to set the switches Symbol Units to which the power must be shut off
CITY MULTI indoor unit Main/sub unit IC Outdoor units "3 " and Indoor units

%)
LOSSNAY, OA processing unit " LC Outdoor units 3 " and LOSSNAY 5
MA remote controller Main/sub remote MA Indoor units E
controller &
* * * d,
CITY MULTI outdoor unit™? ocC, 0S Outdoor units 3 ™ 12
% o~

Shut off valve kit SV Outdoor units "2 “ and shut off valve kits

*1. Applicable when LOSSNAY units are connected to the indoor-outdoor transmission line.

*2. The outdoor units in the same refrigerant circuit are automatically designated as OC and OS in the order of capacity
from large to small (if two or more units have the same capacity, in the order of address from small to large).

*3. Turn off the power to all the outdoor units in the same refrigerant circuit.

*4. When setting the switch SW4 of the control board, set it with the outdoor unit power on. Refer to the following page(s).
[5-1-1 Outdoor Unit Switch Functions and Factory Settings]
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2 Restrictions

[2-4 M-NET Address Settings ]

2-4

M-NET Address Settings

2-4-1

Address Settings List

1. M-NET Address settings
(1) Address settings table

The need for address settings and the range of address setting depend on the configuration of the system.

Unit or controller Address setting Setting method Facto-
range ry set-
ting

CITY MULTI in- Main/sub unit | 01 to 50 Assign the smallest address to the main indoor unit in the 00

door unit group, and assign sequential address numbers to the rest
of the indoor units in the same group.

M-NET adapter

M-NET control in-

terface

Free Plan adapt-

er

LOSSNAY, OA processing unit 01to50™ Assign an arbitrary but unique address to each of 00
these units after assigning an address to all indoor
units.

Shut off valve kit 151 to 200 Set the desired number minus 100. 00

MA remote controller No address settings required. (The main/sub setting must be made if 2 Main

remote controllers are connected to the system.)

CITY MULTI outdoor unit 5110 100" | Assign sequential addresses to the outdoor unitsinthe | 00
same refrigerant circuit. The outdoor units in the same
refrigerant circuit are automatically designated as OC
and 0S. ™

System controller | Central con- 000, Assign an arbitrary but unique address within the 000

troller 201 to 250 range listed on the left to each unit.
AE-C400A
EW-C50A

*1. To set the outdoor unit address to "100," set the rotary switches to "50."

*2. Some indoor units have 2 or 3 controller boards that require address settings.
No. 2 controller board address must be equal to the sum of the No. 1 controller board address and 1, and the No.3
controller board address must equal to the No. 1 controller address and 2.

*3. The outdoor units in the same refrigerant circuit are automatically designated as OC and OS in the order of capacity

from large to small (if two or more units have the same capacity, in the order of address from small to large).

*4. If a given address overlaps any of the addresses that are assigned to other units, use a different, unused address within the

setting range.

6 - chapter 2

BS_02_N
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2-4-2 Outdoor Unit Power Jumper Connector Connection

There are limitations on the total number of units that are connectable to each refrigerant system. Refer to the DATABOOK

for details.
System configu- | Connection to Power supply unit | Group operation | Power supply switch connector connection
ration the system con- | for transmission of units in a sys-
troller lines tem with multiple
outdoor units
System with _ _ _ CN41 (Factory setting) 2
one outdoor unit L2
°
System with Not connected _ Not grouped s
multiple outdoor - - 4
units Not required Grouped Disconnect the male connector from the fe- I
- - - male power supply switch connector (CN41) ~
With cgnnectlon Not required Grouped/not and connect it to the female power supply
to the indoor grouped switch connector (CN40) on only one of the
unit system outdoor units."
With connection | Not required Grouped/not *Connect the S (shielded) terminal on the ter-
to the central- | (Powered fromthe | grouped minal block (TB7) on the outdoor unit whose
ized control outdoor unit) CN41 was replaced with CN40 to the
system ground terminal () on the electric box.
Required + Grouped/not CN41 (Factory setting)
grouped

*1 The need for a power supply unit for transmission lines depends on the system configuration. Some controllers, such as
GB-50ADA, have a function to supply power to the transmission lines.
*2 The replacement of the power jumper connector from CN41 to CN40 must be performed on only one outdoor unit in the

system.
2-4-3 Outdoor Unit Centralized Controller Switch Setting
System configuration Centralized control switch (SW5-1) settings *1
Connection to the system controller Not connected OFF (Factory setting)
Connection to the system controller Connected ON

*1 Set SW5-1 on all outdoor units in the same refrigerant circuit to the same setting.

2-4-4 Room Temperature Detection Position Selection

To stop the fan during heating Thermo-OFF (SW1-7 and 1-8 on the indoor units to be set to ON), use the built-in thermistor
on the remote controller or an optional thermistor.
1) To use the built-in sensor on the remote controller, set the SW1-1 to ON.

(Factory setting: SW1-1 set to "OFF".)
+Some models of remote controllers are not equipped with a built-in temperature sensor.
Use the built-in temperature sensor on the indoor unit instead.
+When using the built-in sensor on the remote controller, install the remote controller where room temperature can be detected.
(Note) Factory setting for SW1-1 on the indoor unit of the All-Fresh Models is ON.
2) When an optional temperature sensor is used, set SW1-1 to OFF, and set SW3-8 to ON.

*When using an optional temperature sensor, install it where room temperature can be detected.
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[2-4 M-NET Address Settings ]

2-4-5 Start/Stop Control of Indoor Units

Each indoor unit (or group of indoor units) can be controlled individually by setting SW 1-9 and 1-10.

; 45
Function Operation of the indoor unit when the operation is resumed after the unit was | Setting (SW1)
stopped 9 10

Power ON/OFF by Indoor unit will go into operation regardless of its operation status before power | OFF ON
the plug 17273 off (power failure). (In approx. 5 minutes)
Automatic restoration | Indoor unit will go into operation if it was in operation when the power was ON OFF
after power failure turned off (or cut off due to power failure). (In approx. 5 minutes)

Indoor unit will remain stopped regardless of its operation status before power OFF OFF

off (power failure).

*1. Do not shut off power to the outdoor units. Doing so will cut off the power supply to the compressors and the heater on
the outdoor units and may result in compressor malfunction when operation is restored after a power failure.

*2. Not applicable to units with a built-in drain pump and humidifier.

*3. Models with a built-in drain pump cannot be turned on/off by the plug individually. All the units in the same refrigerant cir-
cuits will be turned on or off by the plug.

*4. Requires that the dipswitch settings for all the units in the group be made.

*5. To control the external input to and output from the air conditioners with the PLC software for general equipment via the
AE-C400, set SW1-9 and SW1-10 to ON. With these settings made, the power start-stop function becomes disabled. To
use the auto recovery function after power failure while these settings are made, set SW1-5 to ON.

2-4-6 Miscellaneous Settings

Cooling-only setting for the indoor unit: Cooling only model (Factory setting: SW3-1 "OFF.")
When using indoor unit as a cooling-only unit, set SW3-1 to ON.

8 - chapter 2 BS 02 N
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2-4-7 Various Control Methods Using the Signal Input/Output Connector on Outdoor
Unit
(1) Various connection options
Terminal
Type Usage Function to be Option
used '
Input | Prohibiting cooling/heating operation (thermo OFF) by an external | DEMAND (level) CN3D™2 Adapter for »
input to the outdoor unit. external input g
*It can be used as the DEMAND control device for each system. (PAC- =
_ - : _ SC36NA-E) 2
Performs a low level noise operation of the outdoor unit by an ex- | Low-noise mode 2
ternal input to the outdoor unit. (level) Q
* It can be used as the silent operation device for each refrigerant o
system. N
Forces the outdoor unit to perform a fan operation by receiving sig- | Snow sensor signal | CN3S
nals from the snow sensor.”>7 input (level)
Cooling/heating operation can be changed by an external input to | Auto-changeover CN3N
the outdoor unit.
The operation mode of the unit can be changed from normal cool- | Energy-saving CN3K
ing operation (performance priority) to energy-saving cooling mode | mode™®
by an external signal input. The unit will automatically slide the ; :
evaporating temperature depending on the AT °C. (Control acti- (Shlftsdevap(:jr.atlng
vate: AT is 1°C or lower.) temp. depending
on the load)
Out- | How to extract signals from the outdoor unit Operation status of | CN51 Adapter for
put *It can be used as an operation status display device. the compressor 5 external out-
*It can be used for an interlock operation with external devices. 578 put
Error status (PAC-
SC37SA-E)

*1 For details, refer to section (2) Example of wiring connection.

*2 For details, refer to section (2) Example of wiring connection and other relevant sections in the manual. [2-5 Demand Control
Overview]

*3 Low-noise mode is valid when Dip SW6-8 on the outdoor unit is set to OFF. When DIP SW6-8 is set to ON, 4 levels of on-
DEMAND are possible, using different configurations of low-noise mode input and DEMAND input settings.When 2 or more
outdoor units exist in one refrigerant circuit system, 8 levels of on-DEMAND are possible.

*4 By setting Dip SW6-7, the Low-noise mode can be switched between the Capacity priority mode and the Low-noise priority
mode.

When SW6-7 is set to ON: The Low-noise mode always remains effective.
When SW6-7 is set to OFF: The Low-noise mode is cancelled when certain outside temperature or pressure criteria are met,
and the unit goes into normal operation (capacity priority mode).

Low-noise mode is effective Capacity priority mode becomes effective
Cooling Heating Cooling Heating
TH7 < 30°C [86°F] TH7 > 3°C [37°F] TH7 > 35°C [95°F] TH7 < 0°C [32°F]
and and or or
63HS1 < 3.13 MPa [454 psi] | 63LS > 0.45 MPa [65 psi] 63HS1 > 3.43 MPa [497 psi] | 63LS < 0.38 MPa [55 psi]

*5 If multiple outdoor units are connected to the same refrigerant circuit, signal input/output settings need to be made for each
outdoor unit.

*6 Take out signals from the outdoor unit that is designated as OC if multiple outdoor units in the same system.

*7 If the formula TH7>5°C [41°F] holds true, the fan will not go into operation when the contact receives signal input.

*8 When using a base heater, change the setting using SW4. When using a base heater, error output will not be available.

*9 This control can be enabled also from the system controller. For the procedure, refer to the manual of the system controller.
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[2-4 M-NET Address Settings ]

(2) Example of wiring connection
/\ CAUTION

1) Wiring should be covered by insulation tube with supplementary insulation.
2) Use relays or switches with IEC or equivalent standard.
3) The electric strength between accessible parts and control circuit should have 2750V or more.

(MCNS1— — = — = — = — — — — — — — — (2JCN3S — — — — — — —Otd— _'t ——————
| ! External input Outdoor uni
I Distant control External input | IReIgy_cwELE __ adapter k2 control board
| board Relay circuit adapter 1 ouigoor unit | [ - i oNgS
| 8 Ly ~1 control board | i |
=3 >
|2 R LT onst I H i |L
! |§ Lz ! i_ | i | H
20 } |
IO ' .|:| |- | !
1
I =] | I | I—Preparemons - | ]
| ]I | in the field o
I Maximum cable
| |_ ions ——I I ,
F?:?:éi}:gs Maximum cable | | length is 10m
| length is 10m X:Relay Contact rating voltage >= DC15V
| L1 : Outdoor unit error display lamp 3 | I Contact rating current >= 0.1A
L2 : Compressor operation lamp (compressor running state) | | Minimum applicable load =< 1mA at DC
I X, Y : Relay (coil =<0.9W : DC12V) | Snow sensor : The outdoor fan runs when X is closed
| =1, Optional part : PAC-SC37SA-E or field supply. | in stop mode or thermostat mode.
| 3. When using a base heater, error output will not be available. | | k2. Optional part : PAC-SC36NA-E or field supply.
BCN3BN— — — — — — — — — — — — — — — — — — — — 9
I .. External input |
| F\:eliy_cflﬂt adapter 2 Qutdoor unit
| N | control board X |
l i X | ! . ! CN3N OFF | ON |
|1 | 2 || v OFF Normal
| ! v 3 i |:| ON |Cooling [Heating |
| ! o . X : Cooling / Heating |
Lo e ] Y : Validity / Invalidity of X

(4

L PreparationsJ‘,_’
Maximum cable

in the field -
length is 10m
JON3D — = e omalinput Outdoorut
Relaz circuit 5 adapter i <2 control board
| [ . i oNeD
! X
| | 2 1
' v U |
1
A J |
1
I—Preparatlons .| | J
in the field e
Maximum cable
length is 10m

X : Low-noise mode
Y : Compressor ON/OFF

X,Y :Relay Contact rating voltage >= DC15V
Contact rating current >= 0.1A
Minimum applicable load =< 1mA at DC
2. Optional part : PAC-SC36NA-E or field supply.

10 - chapter 2

X,Y :Relay Contact rating voltage >= DC15V

Contact rating current >= 0.1A
Minimum applicable load =< 1mA at DC
#2. Optional part : PAC-SC36NA-E or field supply. |

" External mput Outdoor unit
adapter 2 control board

Relay circuit
_____ =

i CN3D
1,

11—
I
1
! .
| |
[P N i
I—Preparatlons - 1
inthe field ———— 2
Maximum cable
length is 10m
X : Low-noise mode
X:Relay Contact rating voltage >= DC15V
Contact rating current >= 0.1A
Minimum applicable load =< 1mA at DC
2. Optional part : PAC-SC36NA-E or field supply.

Low-noise mode : The noise level is reduced by controlling the maximum

fan frequency and maximum compressor frequency.

BS_02_N



[2-4 M-NET Address Settings ]

NIK — — = — — — — —
(|5)C 3 External input Qutdoor unit K

Relay circuit adapter 2  control board
oot sl 32 |

| R

| |

! N

A nf

I—Preparations . | |

| in the field i

| Maximum cable |
length is 10m

| X : Energy-saving mode command |

X:Relay  Contact rating voltage >= DC15V

Contact rating current >= 0.1A |
| Minimum applicable load =< 1mA at DC

_:%:2£ptiolal part : PAQSC%NAior fiild Slﬂ)ly. ]

CN3K

-———-

7]
c
o
=
3]
=
et
n
Q
x
N

BS_02_N chapter2- 11



2 Restrictions

[2-5 Demand Control Overview ]

2-5 Demand Control Overview

(1) General outline of control

Demand control is performed by using the external signal input to the 1-2 and 1-3 pins of CN3D on the outdoor units (OC and OS).
Between 2 and 8 steps of demand control is possible by setting Dip SW6-8 on the outdoor units (OC and OS).

Dip SW6-8 )
No Demand control switch Input to CN3D*
(0] 0os
1 | 2 steps (0-100%) OFF OFF ocC
2 ON OFF oC
4 steps (0-50-75-100%)
3 OFF ON (O]
8 steps
4 | (0-25-38-50-63-75-88-100%) ON ON | OCand OS

*1 Available demand functions
EM72 - EM192T/YXU-A, HM72 - HM120T/YXU-A models (single-outdoor-unit system) : 2 and 4 steps shown in the rows 1 and
2 in the table above only.
EM264 - EM384T/YSXU-A, HM144 - HM240T/SXU-A models (two-outdoor-unit system OC+0S) : 2-8 steps shown in the rows
1, 2, 3, and 4 in the table above only.

*2 Signal is input to CN3D on the outdoor unit whose SW6-8 is set to ON. When SW6-8 is set to OFF on all outdoor units, the
signal is input to the CN3D on the OC.
Outdoor units whose SW6-8 is set to ON are selectable in a single refrigerant system.

*3 If wrong sequence of steps are taken, the units may go into the Thermo-OFF (compressor stop) mode.
Ex) When switching from 100% to 50%
(Incorrect) 100%—0%—50% The units may go into the Thermo-OFF mode.
(Correct) 100%—75%—50%

*4 The percentage of the demand listed in the table above is an approximate value based on the compressor volume and does
not necessarily correspond with the actual capacity.

*5 Notes on using demand control in combination with the low-noise mode
To enable the low-noise mode, it is necessary to short-circuit 1-2 pin of CN3D on the outdoor unit whose SW6-8 is set to OFF.
When SW6-8 is set to ON on all outdoor units, the following operations cannot be performed.
+Performing 4-step demand in combination with the low-noise operation in a single-outdoor-unit system.
+Performing 8-step demand in combination with the low-noise operation in a two-outdoor-unit system.

(2) Contact input and control content
1) SW6-8: OFF (Compressor ON/OFF, Low-noise mode)

CN3D 1-3P Compressor ON/OFF ™
Open Compressor ON

Close Compressor OFF
CN3D 1-2P Low-noise mode 2
Open OFF

Close ON

*1. When SW6-8 on the outdoor unit in one refrigerant circuit system is set to ON, this function cannot be used.
*2. This function and the 4 levels or 8 levels on-DEMAND function can be used together. Input the order to CN3D 1-2P on

the outdoor unit whose SW6-8 is set to OFF.

2) When SW6-8 on one outdoor unit in one refrigerant circuit system is set to ON (4 levels of on-DEMAND) (*3)

CN3D 1-2P
CN3D 1-3P Open Short-circuit
Open 100% (No DEMAND) 75%
Short-circuit 0% (Compressor OFF) 50%

*3. Input the order to CN3D on the outdoor unit whose SW6-8 is set to ON.
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Note the following steps to be taken when using the STEP DEMAND
(Example) When switching from 100% to 50%

(Wrong) 100%  — @ — 50%

steps (Correct) 100% — 75% — 50%

Demand control

If the step listed as the wrong example above is taken, thermo may go off.

The percentage of the demand listed in the table above is an approximate value based on the
compressor volume and does not necessarily correspond with the capacity.

When this function is enabled, the night mode cannot be enabled.

3) When SW6-8 on the two outdoor units in one refrigerant circuit system is set to ON (8 levels of on-DEMAND) (*4,75) _g
8 levels of on-DEMAND No.2 CN3D E
1-2P Open Short-circuit 4
No.1 CN3D 1-2P 1-3P Open Short-circuit Open Short-circuit z
Open Open 100% 50% 88% 75%
Short-circuit 50% 0% 38% 25%
Short-circuit Open 88% 38% 75% 63%
Short-circuit 75% 25% 63% 50%

*4. Input the order to CN3D on the outdoor unit whose SW6-8 is set to ON.
*5. CN3D of No. 1, 2, 3 can be selected arbitrary with the outdoor unit whose SW6-8 is set to ON.
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[2-6 System Connection Example ]

2-6

System Connection Example

Examples of typical system connection are shown below.
Refer to the Installation Manual that came with each device or controller for details.

(1) An example of a system to which an MA remote controller is connected

System
configuration

Connection to the system controller

Address start up for in-
door and outdoor units

Notes

Single refrigerant
system

NO

Manual
address setup

Connection of
multiple
LOSSNAY
units

Multiple refrigerant
systems

With connection to transmission line
for centralized control

Manual
address setup

Multiple refrigerant
systems

With connection to indoor-outdoor
transmission line

Manual
address setup

14 - chapter 2
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2-7 Example System with an MA Remote Controller

2-71 Single Refrigerant System with LOSSNAY Units

(1) Sample control wiring

= |nterlock operation with
the ventilation unit

| L1 | L2 | L3 |
Leave the male Leave the male »
connector on connector on c
CN41 asitis. CN41 asitis. 0
SW5-1 OFF SW5-1 OFF Grouwp Group ©
, 08 , 0C Y : = : =
52 51 o1 b 02 1| 06 &
*2 : Do !
TB3 TB2 TB3 ' TB5 TB15 L0 |TB5 TBf5| | TB5 TBIS N
N2 ABSABS Clies 12 oo lies 12) (RS 12
Q. Q00QQ0 QR0 0Or—, & QR0 00| : |000 0O
181 & NI
063 ! E| ! :
! oo++: ¢ 00 | 00
; AB o AB | AB
! 12 Lo 12| 12
L MA o MA MA
| L L12
sv N
152 :
*2
TB2 TB3
ABSABS
000000
e
IC IC IC LC
03 04 05 07
TB5 TBI5 TB5 TBt5| |TB5 TB5| |TB5 TBI5
s 12 MRS 12| MRS 12| [MmeS 12
900 00— 920 06| (990 00| [690 00
N R
[s2]
o €
€
— ¢} [¢) [eYe) 00 00
AB| |AB AB AB AB
12| 112 12 12 12
MA  MA MA MA MA
(2) Cautions L1+L2+L11+L12 < 200 m [656 ft]

*If the power-supply distance exceeds the distance limit

1) Do not connect the indoor unit transmission cable termi- of 200 m, a transmission booster (PAC-SF46EPA-G) is

nal block TB3 on the shut off valve kit to any indoor units

required.

that are not controlled by this shut off valve kit. 2) Tra?lsmission line for centralized control
2) Up to two cables can be connected to the transmission No connection is required.

cable terminal block TB2 (outdoor unit/indoor unit/shut 3) MA remote controller wiring

off valve kit) on the shut off valve kit, and one cable can Maximum overall line length

be connected to the transmission cable terminal block (0.3 to 1.25 mm? [AWG22 to 16])

TB3 (indoor unit). m1 < 200 m [656 ft]
3) When the PAR-4"x"MA series ("X" represents 3 or later) m2 +m3 < 100 m [328 ft] *1

is connected to a group, no other MA remote controllers *1 Max. 70 m [229 ft] for PAR-CTO1MA series

can be connected to the same group. *When connecting PAR-CTO1MA, PAR-4“x’"MA, PAR-
4) Forinformation on the maximum number of connectable 3X"MA (“x” represents O or later), use sheathed cables

indoor units or other devices, connection requirements, with a minimum thickness of 0.3 mm~.

or the need for a transmission booster, refer to the
MELANS Centralized Controller Technical Manual or
Data Book.

(3) Maximum allowable length

1) Indoor/outdoor transmission line
Maximum distance (1.25 mm? [AWG16] or larger)
L1+ L2+ L3 < 200 m [656 ft]
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(4) Wiring method

1)

Indoor/outdoor transmission line

Daisy-chain the following terminals: the M1 and M2 ter-
minals of the indoor-outdoor transmission cable terminal
block TB3 on the outdoor units (OC and OS), the M1 and
M2 terminals of the indoor-outdoor transmission cable
terminal block TB5 on each indoor unit IC that does not
require safety measures, and the A and B terminals of
the transmission cable terminal block TB2 (outdoor unit/
indoor unit/shut off valve kit) on each shut off valve (SV).
(Non-polarized two-wire)

Note |

2)

The outdoor units in the same refrigerant circuit are au-
tomatically designated as OC and OS. They are desig-
nated as OC and OS in the descending order of capacity
(ascending order of address if the capacities are the
same).

Grounding shielded cables

To ground the shielded cable, daisy-chain the following
terminals: the ground terminals of the OC and OS, the S
terminal of the terminal block on each indoor unit (IC)
that does not require safety measures, and the S termi-
nal of the transmission cable terminal block TB2 (outdoor
unit/indoor unit/shut off valve kit (SV).

Indoor unit transmission line

Daisy-chain the following terminals: the M1 and M2 ter-
minals of the indoor-outdoor transmission cable terminal
block TB5 on each indoor unit (IC) in which the refriger-
ant flow is to be shut off, and the M1 and M2 terminals of
the transmission cable terminal block TB3 (indoor unit)
on the shut off valve kit (SV) that controls these indoor
units. (Non-polarized two-wire)

Processing shielded cables

To ground the shielded cable, daisy-chain the following
terminals: the S terminal of the indoor-outdoor transmis-
sion cable terminal block TB5 on each indoor unit (IC) in
which the refrigerant flow is to be shut off, and the S ter-
minal of the transmission cable terminal block TB3 (in-
door unit) on the shut off valve kit (SV) that controls these
indoor units.

16 - chapter 2

3)

4)

5)

Shielded cable connection

To ground the shielded cable, daisy-chain the following
terminals: the S terminal of the indoor-outdoor transmis-
sion cable terminal block TB5 on each indoor unit (IC) in
which the refrigerant flow is to be shut off, and the S ter-
minal of the transmission cable terminal block TB3 (in-
door unit) on the shut off valve kit (SV) that shuts off the
refrigerant flow of the above-mentioned indoor units.
Transmission line for centralized control

No connection is required.

MA remote controller wiring

Connect terminals 1 and 2 on the terminal block TB15 for
MA remote controller on the indoor unit (IC) to the termi-
nal block on the MA remote controller (MA).
(Non-polarized two-wire)

When two remote controllers are connected to the
system

When two remote controllers are connected to the sys-
tem, connect terminals 1 and 2 of the terminal block
TB15 on the indoor unit (IC) to the terminal block on the
two MA remote controllers.

+Set one of the MA remote controllers as a sub controller.
(Refer to the Instruction Manual for the MA remote con-
troller for the setting method.)

+The remote controllers with alarms can be set as a main
remote controller or supervisor remote controller using
the main/sub setting.

LOSSNAY connection

Connect the M1 and M2 terminals on the terminal block
TB5 on the indoor unit (IC) to the appropriate terminals
on the terminal block TB5 on LOSSNAY (LC). (Non-po-
larized two-wire) *This is a typical connection example.
+Ensure that the interlock control between the indoor unit
and the LOSSNAY unit is set by the remote controller.
(For the setting procedure, refer to the Installation Man-
ual for the remote controller.)

+For additional information on the LOSSNAY unit connec-
tion, refer to the technical documents for the LOSSNAY
unit.

Switch setting

Address setting is required as follows.

BS_02_N



[2-7 Example System with an MA Remote Controller ]

(5) Address setting method

Proce- Address Factory
Unit or controller setting Setting method Notes -
dures setting
range
1 Indoor Main unit | IC 01to 50 Assign the smallest address to If indoor units with different 00
unit the main unit in the group. functions operate in the
same group, set the unit
with the most functions as
the main unit.
2 Shut off valve kit SV | 15110200 | For addresses from 151 to 200, To set the address to 200, 00
(Note1) set the desired number minus set the rotary switches to
100. 50.
3 LOSSNAY LC [01to50 After setting all indoor unit ad- Ensure that the address of 00
dresses, assign an address to the | the LOSSNAY unit does not
LOSSNAY unit. overlap with those of indoor
units.
4 MA Main MA | No settings - Main
remote remote required.
controller | controller
Supervi- | MA | Supervisor | Settings to be made with the Sub/
sor re- remote Main switch
mote controller
controller
5 Outdoor unit OC |51to 100 +Assign sequential address to +To set the address to 100, 00
(O] the outdoor units in the same set the rotary switches to
refrigerant circuit. 50.
*The outdoor units are automati-
cally designated as OC and
OS.(Note 1)

Note |

1) The outdoor units in the same refrigerant circuit are automatically designated as OC and OS.
They are designated as OC and OS in the descending order of capacity (ascending order of address if the capacities are the

same).
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2 Restrictions

[2-7 Example System with an MA Remote Controller ]

2-7-2 System with a Connection of System Controller to Centralized Control
Transmission Line for Supplying Power from Power Supply Unit

(1) Sample control wiring

| L11 | L12 | )
| == |nterlock operation
Leave the male  Leave the male *8 with the ventilation
connector on connector on unit
CN41asitis.  CN41asitis.
SW5-1 OFF—ON SW5-1 OFF—ON Group
, 08 , 0C SV T ————
e ia] 151 e | D !
52 51 * |01 P
TB3 TB3 | [TB2TB3 ||TB5 TBS| !
M IS ABSABS VNS 12 -
0. Q- 990290 11900 00—
TR 5 TB7Y RS N —
S WESE) « NS
T Y, 7 Nl
NS R// CAB] 1
112 |
CMAD D MA
w sV ;
152 ¥ xq
*2 H
TB2TB3
ABSABS
O ﬁﬂ@ﬁ
ag . | *6
IC IC LC C\D
04 05 07 ||
TB5 815 TB5 TB15 TB5 TB15
s 12 s 12 es 1.2
Q‘OO— 'Q Q0 p@ QQ
— ~
S
[eYe 00
AB AB
12 12
MA MA
| L21 | L22 |
Leave the male  Leave the male
connector on connegctor on
CN41asitis.  CN41asitis.
SW5-1 OFF—ON SW5-1 OFF—ON
, 08 , 0C sV Group Groupf
il (] 158 ! IC L ICk ' _LC
59 58 | . |
TB3 TB3 | [TB2TB3 : X :
W22 ABSABS | o |
& 999900 | X |
T W NS : - :
MRS ! O |
S R
(2/ SV
v 159 IC IC LC
*2 10 11 13
TB2TB3 TB5 1815
s 12
D00
(]
(sp]
-
L33 60 60
< > AB AB
Powelr ) Sysgenl? 12 12
supply unit | |controller
182 MA MA
ABS ABS
-+ Q00 000
(2) Cautions off valve kit) on the shut off valve kit, and one cable can

be connected to the transmission cable terminal block
TB3 (indoor unit).

3) When the PAR-4"X"MA series ("x" represents 3 or later)
is connected to a group, no other MA remote controllers
can be connected to the same group.

4) Forinformation on the maximum number of connectable

1) Do not connect the indoor unit transmission cable termi-
nal block TB3 on the shut off valve kit to any indoor units
that are not controlled by this shut off valve kit.

2) Up to two cables can be connected to the transmission
cable terminal block TB2 (outdoor unit/indoor unit/shut
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[2-7 Example System with an MA Remote Controller ]

5)

6)

7)

8)

indoor units or other devices, connection requirements,
or the need for a transmission booster, refer to the
MELANS Centralized Controller Technical Manual or
Data Book.

Indoor units in a large space configuration can be con-
trolled as a group. However, controlling indoor units in
groups across different refrigerant systems or shut off
valve Kits is not allowed.

Do not connect TB5 terminal blocks of indoor units con-
nected to different outdoor units.

If a power supply unit is connected, do not connect the
ground terminal (};) to the shield terminal S on the TB7
terminal block for the centralized control transmission ca-
ble.

If a power supply unit is connected to the centralized
control transmission cable, keep the power supply switch
connector connected to CN41 (factory default).

(3) Maximum allowable length

1)

2)

3)

4)

Indoor/outdoor transmission line

Maximum distance (1.25 mm?2 [AWG16] or larger)
L11 + L12 £ 200 m [656 ft]

L21 + L22 < 200 m [656 ft]

Transmission line for centralized control

L33 <200 m [656 ft]

L32 + L21 < 200 m [656 ft]

L32 +L31 +L11< 200 m [656 ft]

MA remote controller wiring

Same as 2-7-1

Maximum line distance via outdoor unit

(1.25 mm? [AWG16] or larger)

L33 +L32 +L31 +L12 (L11) < 1000 m [3280 ft]
L33 +L32 +L22 (L21) < 1000 m [3280 ft]

L12 (L11) + L31 + L22 (L21) < 1000 m [3280 ft]

(4) Wiring method

1)

2)

3)

Indoor/outdoor transmission line

Same as 2-7-1

Grounding shielded cables

Same as 2-7-1

Indoor unit transmission line

Same as 2-7-1

Shielded cable connection

Same as 2-7-1

Transmission line for centralized control

The A and B daisy-chain terminals on the system control-

BS_02_N

ler, the M1 and M2 terminals on the terminal block for
transmission line for centralized control TB7 on the out-
door units (OC) in different refrigerant circuits and on the
outdoor units (OC and OS) (Note a) in the same refriger-
ant circuit.

If a system controller exists in the system, turn on the
centralized control switch SW5-1 on the control circuit
boards of all outdoor units.

Note |

a) The outdoor units in the same refrigerant circuit are auto-

matically designated as OC and OS. They are designat-
ed as OC and OS in the descending order of capacity
(ascending order of address if the capacities are the
same).

b) If TB7's on the outdoor units in the same refrigerant cir-

cuit are not daisy-chained, connect the transmission line
for the central control system to TB7 of the OC. (Note
a).To maintain the central control even during an OC fail-
ure or a power failure, connect TB7 on OC and OS to-
gether.

¢) When connecting TB7, only commence after checking

4)

5)

6)

that the voltage is below 20 VDC.

+Only use shielded cables.

Grounding shielded cables

Daisy-chain the S terminal of the terminal block TB7 on
the system controller, OC, and OS with the shield of the
shielded cable.

MA remote controller wiring

Same as 2-7-1

When two remote controllers are connected to the
system

Same as 2-7-1

LOSSNAY connection

Connect the M1 and M2 terminals on the terminal block
TB5 on the indoor unit (IC) to the appropriate terminals
on the terminal block TB5 on LOSSNAY (LC). (Non-po-
larized two-wire) *This is a typical connection example.
+Ensure that the interlock control between the indoor unit
and the LOSSNAY unit is set by the system controller.
(For the setting procedure, refer to the Instruction Manu-
al for the system controller.) However, if only an ON/OFF
remote controller is connected, use the remote controller
to set the interlock control.)

+For additional information on the LOSSNAY unit connec-
tion, refer to the technical documents for the LOSSNAY
unit.

Switch setting

Address setting is required as follows.
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2 Restrictions

[2-7 Example System with an MA Remote Controller ]

(5) Address setting method

Address

IZroce- Unit or controller setting Setting method Notes Fact.ory
ures setting
range

1 Indoor Main unit | IC 01to 50 Assign the smallest address to If indoor units with different 00
unit the main unit in the group. functions operate in the

same group, set the unit
with the most functions as
the main unit.

2 Shut off valve kit SV | 15110200 | For addresses from 151 to 200, To set the address to 200, 00
(Note1) set the desired number minus set the rotary switches to

100. 50.
3 LOSSNAY LC |[01to50 After setting all indoor unit ad- Ensure that the address of 00
dresses, assign an address to the | the LOSSNAY unit does not
LOSSNAY unit. overlap with those of indoor
units.

4 MA Main MA | No settings - Apply the indoor unit group Main
remote remote required. settings made by the MA re-
controller | controller mote controller to the sys-

- - - - tem controller as an initial
Supervi- | MA | Supervisor | Settings to be made with the Sub/ | getting.
sor re- remote Main switch
mote controller
controller
5 Outdoor unit OC |51to 100 +Assign sequential address to +To set the address to 100, 00
oS the outdoor units in the same set the rotary switches to
refrigerant circuit. 50.
*The outdoor units are automati-
cally designated as OC and
OS.(Note 1)

Note |

1) The outdoor units in the same refrigerant circuit are automatically designated as OC and OS.
They are designated as OC and OS in the descending order of capacity (ascending order of address if the capacities are the

same).
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2-7-3

System with a Connection of System Controller to Indoor-Outdoor
Transmission Line

(1) Sample control wiring

| L11 | L12
Leave the male
connector on CN41-CN40
CN41 asitis. Replace
SW5-1 OFF—ON Sﬁ\év5-1 OFF—ON Group Group
, 0S oc SV L ———
ia] ia] 151 O | b Il 1cC J
52 51 01 - 02 | 06
2 | L |
TB2TB3 ' |TB5 TB15 1 |TB5 TB15| : (TB5 TBI5
ABSABS s 12 Voo MRS 1 2] 0 (ieS 12
QOO 1(RQQ 00—, | QR0 Q0] | [QQQ 90
w . T Y-BE
Lo AB |
Lo 12 [
LMADr MA_: MA
SV
152 ¥xq
*2 H
TB2TB3
ABSABS
O nngn
S Ll 6
IC IC LC C\D
04 05 07 ||
TB5 TB15 B5 TB15 TB5 TB15
WS 12 s 12 Mes 12
o 00 00 00,
5
E
¢ 00
L
3 VA VA
| L21 I |
Leave the male  Leave the male
connector on connector on
CN41asitis.  CN41asitis.
SW5-1 OFF—-ON SW5-1 OFF—ON
&]OS &]OC SV
158
59 58
TB3 TB3
M2 M2 *2
. Q- TB2TB3
A SABS
TR7(
MWMQ%§>*3
- «|S5\g IC IC LC
*2 10 11 13
TB2TB3 TB5 TB5 TB5
ABSABS IS T125 WI2S T1B125 WS T1B125
© 000000 900 Q0 990 00 00 00
3 Y S T N
56 56
: AB AB
e Systtefh‘ 12 12
controller
AB MA MA
A 05

(2) Cautions

1) Do not connect the indoor unit transmission cable termi-
nal block TB3 on the shut off valve kit to any indoor units
that are not controlled by this shut off valve kit.

BS_02_N

| == |nterlock operation

with the ventilation
unit

2) Up to two cables can be connected to the transmission
cable terminal block TB2 (outdoor unit/indoor unit/shut
off valve kit) on the shut off valve kit, and one cable can
be connected to the transmission cable terminal block

TB3 (indoor unit).
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2 Restrictions

[2-7 Example System with an MA Remote Controller ]

3)

4)

5)

6)

7)

8)

When the PAR-4"x"MA series ("X" represents 3 or later)
is connected to a group, no other MA remote controllers
can be connected to the same group.

For information on the maximum number of connectable
indoor units or other devices, connection requirements,
or the need for a transmission booster, refer to the
MELANS Centralized Controller Technical Manual or
Data Book.

Indoor units in a large space configuration can be con-
trolled as a group. However, controlling indoor units in
groups across different refrigerant systems or shut off
valve Kits is not allowed.

Do not connect the terminal blocks TB5 on the indoor
units that are connected to different outdoor units with
each other.

Replacement of male power jumper connector CN41
must be performed only on one of the outdoor units.
Provide grounding to S terminal on the terminal block for
transmission line for centralized control TB7 on only one
of the outdoor units.

(3) Maximum allowable length

1)

2)

4)

Indoor/outdoor transmission line

Maximum distance (1.25 mm?2 [AWG16] or larger)
L11 +L12 < 200 m [656 ft]

L21 + L22 £ 200 m [656 ft]

L25 < 200 m [656 ft]

Transmission line for centralized control

L31 +L21 < 200 m [656 ft]

MA remote controller wiring

Same as 2-7-1

Maximum line distance via outdoor unit

(1.25 mm? [AWG16] or larger)

L25 +L31 +L12(L11) < 1000 m [3280 ft]

L12 (L11) + L31 + L22 (L21) < 1000 m [3280 ft]

(4) Wiring method

1)

Indoor/outdoor transmission line

Daisy-chain the following terminals: the M1 and M2 ter-
minals of the indoor-outdoor transmission cable terminal
block TB3 on the outdoor units (OC and OS) (Note), the
M1 and M2 terminals of the indoor-outdoor transmission
cable terminal block TB5 on each indoor unit (IC), and
the S terminal on the system controller. (Non-polarized
two-wire)

+Only use shielded cables.

Note |

22.

The outdoor units in the same refrigerant circuit are au-
tomatically designated as OC and OS. They are desig-
nated as OC and OS in the descending order of capacity
(ascending order of address if the capacities are the
same).

Grounding shielded cables

To ground the shielded cable, daisy-chain the following
terminals: the ground terminals (};) of the OC and OS,
the S terminal of the terminal block TB5 on the IC, and
the S terminal on the system controller.

chapter 2

2)

3)

Indoor unit transmission line
Same as 2-7-1

Shielded cable connection

Same as 2-7-1

Transmission line for centralized control

Daisy-chain terminals M1 and M2 on the terminal block
for transmission line for centralized control TB7 on the
outdoor units (OC) in different refrigerant circuits and on
the OC and OS (Note a) in the same refrigerant circuit.
If a power supply unit is not connected to the transmis-
sion line for centralized control, replace the power jump-
er connector on the control board from CN41 to CN40 on
only one of the outdoor units.

If a system controller exists in the system, turn on the
centralized control switch SW5-1 on the control circuit
boards of all outdoor units.

Note |

a) The outdoor units in the same refrigerant circuit are auto-

matically designated as OC and OS in the order of ca-
pacity from large to small (if two or more units have the
same capacity, in the order of address from small to
large).

b) If TB7's on the outdoor units in the same refrigerant cir-

cuit are not daisy-chained, connect the transmission line
for the central control system to TB7 of the OC. (Note a).
To maintain the central control even during an OC failure
or a power failure, connect TB7 on OC and OS together.
(If there is a problem with the outdoor unit whose power
jumper was moved from CN41 to CN40, central control
is not possible, even if TB7's are daisy-chained.)

¢) When connecting TB7, only commence after checking

4)

5)

6)

that the voltage is below 20 VDC.

+Only use shielded cables.

Grounding shielded cables

Daisy-chain the S terminal of the terminal block TB7 on
the system controller, OC, and OS with the shield of the
shielded cable. Short-circuit the ground terminal (/;) and
the S terminal on the terminal block TB7 on the outdoor
unit whose power jumper connector is mated with CN40.
MA remote controller wiring

Same as 2-7-1

When two remote controllers are connected to the
system
Same as 2-7-1
LOSSNAY connection
Connect terminals M1 and M2 on the terminal
block(TB5) on the indoor unit (IC) to the appropriate ter-
minals on the terminal block (TB5) on LOSSNAY (LC).
(Non-polarized two-wire) *This is a typical connection
example.

*Ensure that the interlock control between the indoor unit
and the LOSSNAY unit is set by the system controller.
(For the setting procedure, refer to the Instruction Manu-
al for the system controller.) However, if only an ON/OFF
remote controller is connected, use the remote controller
to set the interlock control.
+For additional information on the LOSSNAY unit connec-
tion, refer to the technical documents for the LOSSNAY
unit.

Switch setting
Address setting is required as follows.
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[2-7 Example System with an MA Remote Controller ]

(5) Address setting method

Address

IZroce- Unit or controller setting Setting method Notes Fact.ory
ures setting
range

1 Indoor Main unit | IC 01to 50 Assign the smallest address to If indoor units with different 00
unit the main unit in the group. functions operate in the

same group, set the unit
with the most functions as
the main unit.

2 Shut off valve kit SV | 15110200 | For addresses from 151 to 200, To set the address to 200, 00
(Note1) set the desired number minus set the rotary switches to

100. 50.
3 LOSSNAY LC |[01to50 After setting all indoor unit ad- Ensure that the address of 00
dresses, assign an address to the | the LOSSNAY unit does not
LOSSNAY unit. overlap with those of indoor
units.

4 MA Main MA | No settings - Make the same indoor unit Main
remote remote required. group settings with the sys-
controller | controller tem controller as the ones

- - - - that were made with the MA
Supervi- | MA | Supervisor | Settings to be made with the Sub/ | \emote controller.
sor re- remote Main switch
mote controller
controller
5 Outdoor unit OC |51to 100 +Assign sequential address to +To set the address to 100, 00
oS the outdoor units in the same set the rotary switches to
refrigerant circuit. 50.
*The outdoor units are automati-
cally designated as OC and
OS.(Note 1)

Note |

1) The outdoor units in the same refrigerant circuit are automatically designated as OC and OS.
They are designated as OC and OS in the descending order of capacity (ascending order of address if the capacities are the

same).

BS_02_N
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2 Restrictions

[2-8 Restrictions on Refrigerant Pipes ]

2-8 Restrictions on Refrigerant Pipes

2-8-1 Restrictions on Refrigerant Pipe Length and Refrigerant Pipe Size

(1) PUHY-EM72-192TXU/YXU, PUHY-HM72-120TXU/YXU Piping

ou Note1. No joint after Header; Piping direct to Indoor Unit from Header;

Note2. As bents cause pressure loss on transportation of refrigerant, fewer bents design is better;
Piping length needs to consider the actual length and equivalent length which bents are counted.
Equivalent piping length (m)=Actual piping length+"M" x Quantity of bent.

Note3. When shut off valve kit is used in a system, the equivalent piping length of the shut off valve kit should be selected
from "N1" or "N2" according to the total capacity of the indoor unit(s) connected downstream of the kit and added to
the equivalent piping length calculation.

Equivalent piping length (m)=Actual piping length+("M" x Quantity of bent)+("N1" or "N2").

The installation location of the shut off valve kit is subject to piping length restrictions. For details, refer to the New
Design Tool software of Mitsubishi Electric Corporation/the Diamond System Builder software of Mitsubishi Electric
Trane HVAC US, or R32 City Multi Technical Manual.

Header

]

| |
B L
1st joint — ‘
Capped
5|35 L1 L e
s 3 c
% < L2
3|3 |
Iz D E a b ¢
Joint — | | | [w [ w [ |
d e f 9 -
I I I | :
[w ] [Tw ] [w ] [w]
Fig. Piping scheme 1U : Indoor unit, OU : Outdoor unit
Piping length (m [ft.])
Item Piping in the figure Max. length Max. equivalent length
Total piping length A+B+C+D+E+a+b+c+d+e+f+g 1000 [3280] -
Farthest IU from OU (L1) A+C+D+E+g / A+B+c 165 [541] 190 [623]
Farthest IU from the first joint (L2) C+D+E+g/B+c 40[131] *3 40 [131]
Height between OU and IU (OU above IU) H 50 [164] *1 -
Height between OU and IU (OU under IU) H' 40 [131] *2 -
Height between IU and U h1 15 [49] *4 -

OU: Outdoor Unit, IU: Indoor Unit

*1 113 m [370 ft.] is available depending on the model and installation conditions. For more detailed information, contact your local distributor.

*2 60 m [197 ft.] is available depending on the model and installation conditions. For more detailed information, contact your local distributor.

*3 90 m [295 ft.] is available. When the piping length exceeds 40 m [131 ft.], use one size larger liquid pipe starting with the section of piping where 40 m [131 ft.] is exceeded and all piping after that point.
In the figure above, if the piping labeled “E” exceeds 40 m [131 ft.] (but does not exceed 90 m [295 ft.]), increase the size of the liquid piping labeled E, f, and g by one size.

*4 30 m [98 ft.] is available. If the height difference between indoor units exceeds 15 m [49 ft.] (but does not exceed 30 m [98 ft.]), use one-size larger pipes for indoor unit liquid pipes.
In the figure above, if “h1” exceeds 15 m [49 ft.], increase the size of the liquid piping labeled d, e, f, and g by one size.

Bent equivalent length "M"

Outdoor Model M (m/bent [ft./bent])
PUHY-EM72T/YXU 0.35[1.15]
PUHY-EM96T/YXU 0.42[1.38]
PUHY-EM120T/YXU 0.50 [1.65]
PUHY-EM144T/YXU 0.50 [1.65]
PUHY-EM168T/YXU 0.50 [1.65]
PUHY-EM192T/YXU 0.50 [1.65]
PUHY-HM72T/YXU 0.35[1.15]
PUHY-HM96T/YXU 0.42 [1.38]
PUHY-HM120T/YXU 0.50 [1.65]

Equivalent length "N1" for SV with one indoor unit connected

Indoor Unit size N1 (m [ft.])
M04 ~ M18 1.6 [5.2]
M24 ~ M54 5.3 [17.4]
M72 15.0 [49.2]
M96 35.4[116.1]

Equivalent length "N2" for SV with multiple indoor units connected

Total down-stream Indoor capacity N2 (m [ft.])
MO8 ~ M54 5.3[5.2]
M55 ~ M72 15.0 [49.2]
M73 ~ M96 35.4 [116.1]
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Table1. Piping "A" size selection rule (mm [in.]) Table4-1. Selection criteria for joints
Outdoor unit Pipe(Liquid) Pipe(Gas) Total down-stream Indoor capacity Joint
PUHY-EM72T/YXU 29.52 [3/8] 222.2 [7/8] ~M72 CMY-Y102SS-G2
PUHY-EM96T/YXU 29.52 [3/8] *1 222.2 [7/8] M73 ~M144 CMY-Y102LS-G2
PUHY-EM120T/YXU 29.52 [3/8] *2 228.58 [1-1/8] M145~M240 CMY-Y202S-G2
PUHY-EM144T/YXU 212.7 [1/2] 228.58 [1-1/8] M241 ~ CMY-Y302S-G2
PUHY-EM168T/YXU 215.88 [5/8] ©28.58 [1-1/8]  *Conceming detailed usage of joint parts, refer to its Installation Manual.
PURY-EM192T/YXY 015.88 [5/8] 028.58 [1-1/8] gzglfﬁ;zt.able below for the first joint of
PUHY-HM72T/YXU 29.52 [3/8] 022.2[7/8] the outdoor unit described belO\jN.
PUHY-HM96T/YXU 29.52 [3/8] *1 222.2 [7/8] Outdoor unit model | Joint model
PUHY-HM120T/YXU 29.52 [3/8] *2 28.58 [1-1/8] EM72 to EM192 |CMY-Y102LS-G2

*1. L1>=90 m [295 ft.], 12.70 mm [1/2 in.] ; L1<90m [295ft, 9.52mm [3/8in.] HM72 to HM120 |CMY-Y102LS-G2

*2. L1>=40 m [131 ft.], 12.70 mm [1/2 in.] ; L1<40m [131ft.], 29.52mm [3/8in.]

Table5. Header selection rule

Table2. Piping"B","C","D","E"size selection rule (mm [in.]) 4-branch Header 8-branch Header 10-branch Header
Total down-stream Indoor capacity Pipe(Liquid) Pipe(Gas) CMY-Y104C-G  CMY-Y108C-G  CMY-Y1010C-G
~ M54 29.52 [3/8] 215.88 [5/8] Total down-stream Indoor capacity <=M72 <=M144 <=M240
M55 ~ M72 29.52 [3/8] 219.05 [3/4] * CMY-Y104C-G can directly connect PUHY-EM72T/YXU and PUHY-HM72T/YXU, but can
M73 ~M108 29.52 [3/8] 222.20 [7/8] NOT directly connect PUHY-EM96T/YXU and PUHY-HM96T/YXU or above;
— * CMY-Y108C-G can directly connect PUHY-EM72~168T/YXU and
M109~ M144 212.70 [1/2] 228.58 [1-1/8] PUHY-HM72~144T/Y(S)XU, but can NOT directly connect PUHY-EM192T/Y(S)XU and
M145~ M240 215.88 [5/8] 28.58 [1-1/8] PUHY-HM192T/Y(S)XU or above;
- _ * CMY-Y1010C-G can directly connect PUHY-EM72~192T/YXU and
M241~ M308 219.05 [3/4] 234.93 [1-3/8] PUHY-HM72-240T/Y/(S)XU:
M309 ~ 219.05 [3/4] 241.28 [1-5/8]  * CMY-Y104C-G can NOT connect M72~M96 Indoor, but CMY-Y108,Y1010C-G can do;
* Concerning detailed usage of Header parts, refer to its Installation Manual.
Table3. Piping "a","b","c","d","e","f","g" size selection rule (mm [in.])
Indoor Unit size Pipe(Liquid) Pipe(Gas)
MO04 ~ M18 26.35 [1/4] 212.70 [1/2]
M24 ~ M54 29.52 [3/8] 215.88 [5/8]
M72 29.52 [3/8] 219.05 [3/4]
M96 29.52 [3/8] 222.20 [7/8]

Note4. Indoor capacity is described as its model size;
For example, PEFY-MO6NMAU, its capacity is M06;

Note5. Total down-stream Indoor capacity is the summary of the model size of Indoors downstream.
For example, PEFY-MO6NMAU + PEFY-MO8NMAU-E**: Total Indoor capacity = M06 + M08 = M14

Note6. Piping size determined by the Total down-stream indoor capacity is NOT necessary to be bigger than the up-stream one.
i.e. A>=B; A>=C>=D
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(2) PUHY-EM264-384TSXU/YSXU, PUHY-HM144-240TSXU/YSXU Piping

Note1. No joint after Header; Piping direct to Indoor Unit from Header;

Note2. As bents cause pressure loss on transportation of refrigerant, fewer bents design is better;
Piping length needs to consider the actual length and equivalent length which bents are counted.

Equivalent piping length (m)=Actual piping length+"M" x Quantity of bent.

Note3. When shut off valve kit is used in a system, the equivalent piping length of the shut off valve kit should be selected from "N1" or "N2"
according to the total capacity of the indoor unit(s) connected downstream of the kit and added to the equivalent piping length calculation.

Equivalent piping length (m)=Actual piping length+("M" x Quantity of bent)+("N1" or "N2").

ov The installation location of the shut off valve kit is subject to piping length restrictions. For details, refer to the New Design Tool software of
Oou Mitsubishi Electric Corporation/the Diamond System Builder software of Mitsubishi Electric Trane HVAC US, or R32 City Multi Technical
Manual.
Expansion loop or offset
(gas pipe only)
T Downward 1o indoor unit Upward  To indoor unit 2m (6 ft) To indoor unit 2m (6 ) maxTo indoor unit
T incline incline
~——s
Install the pipes from the outdoor unit to the branch If the length of pipe between the branch joint and outdoor
Vi joint with a downward incline. unit exceeds 2 m (6 ft), provide an expansion loop or offset
at a distance 2 m (6 ft) or less from the branch joint.
L ‘ﬁ ‘ Header
A B 1 Capped
S=) /
g g 1st joint a b c
s 5 Outdoor Twinning Kit
213 ! g
Iz L L2
s T ) .
d e f g =
Joint | | |
-

Fig. Piping scheme 1U: Indoor unit , OU: Outdoor unit
Piping length (m [ft.])
Item Piping in the figure Max. length Max. equivalent length

Total piping length S+T+A+B+C+D+E+a+b+c+d+e+f+g 1000 [3280] -
Distance between OU and OU S+T 10 [32] -
Height between OU and OU h2 0.1[0.3] -
Farthest IU from OU (L1) S(T)+A+C+D+E+g / S(T)+A+B+c 165 [541] 190 [623]
Farthest IU from the first joint (L2) C+D+E+g / B+c 40 [131]*3 40 [131]
Height between OU and IU (OU above IU) H 50 [164] *1 -
Height between OU and IU (OU under IU) H' 40 [131] *2 -
Height between IU and 1U h1 15 [49] *4 -

OU: Outdoor Unit, IU: Indoor Unit

*1 113 m [370 ft.] is available depending on the model and installation conditions. For more detailed information, contact your local distributor.
*2 60 m [197 ft.] is available depending on the model and installation conditions. For more detailed information, contact your local distributor.
*3 90 m [295 ft.] is available. When the piping length exceeds 40m [131ft], use one size larger liquid pipe starting with the section of piping where 40m [131ft] is exceeded and all piping after

that point.

In the figure above, if the piping labeled “E” exceeds 40m [131ft] (but does not exceed 90 m [295 ft.]), increase the size of the liquid piping labeled E, f, and g by one size.
*4 30 m [98 ft.] is available. If the height difference between indoor units exceeds 15 m [49 ft.] (but does not exceed 30 m [98 ft.]), use one-size larger pipes for indoor unit liquid pipes.
In the figure above, if “h1” exceeds 15 m [49 ft.], increase the size of the liquid piping labeled g by one size.

Bent equivalent length "M"

Outdoor Model

M (m/bent [ft./bent])

PUHY-EM264T/YSXU 0.70 [2.30]
PUHY-EM288T/YSXU 0.70 [2.30]
PUHY-EM312T/YSXU 0.70 [2.30]
PUHY-EM336T/YSXU 0.80 [2.63]
PUHY-EM360T/YSXU 0.80 [2.63]
PUHY-EM384T/YSXU 0.80 [2.63]
PUHY-HM144T/YSXU 0.50 [1.65]
PUHY-HM192T/YSXU 0.50 [1.65]
PUHY-HM240T/YSXU 0.70 [2.30]

Equivalent length "N1" for SV with one indoor unit connected

Indoor Unit size N1 (m [ft.])
M04 ~ M18 1.6 [5.2]
M24 ~ M54 5.3 [17.4]
M72 15.0 [49.2]
M96 35.4[116.1]

Equivalent length "N2" for SV with multiple indoor units connected

Total down-stream Indoor capacity N2 (m [ft.])
M08 ~ M54 5.3[5.2]
M55 ~ M72 15.0 [49.2]
M73 ~ M96 35.4 [116.1]

26 - chapter 2

BS_02_N



[2-8 Restrictions on Refrigerant Pipes ]

Table1. Piping "A" size selection rule (mm[in.]) Table4-1. Selection criteria for joints
Outdoor unit Twinning kit Pipe(Liquid) Pipe(Gas) Total down-stream Indoor capacity Joint
PUHY-EM264T/YSXU CMY-Y300CBK2  19.05 [3/4] 234.93 [1-3/8] ~M72 CMY-Y102SS-G2
PUHY-EM288-312T/YSXU CMY-Y200CBK2  19.05 [3/4] 234.93 [1-3/8] M73 ~M144 CMY-Y102LS-G2
PUHY-EM336-384T/YSXU CMY-Y200CBK2  219.05 [3/4] 241.28 [1-5/8] M145~ M240 CMY-Y202S-G2
PUHY-HM144T/YSXU CMY-Y100CBK3  12.70 [1/2] 228.58 [1-1/8] M241 ~ CMY-Y302S-G2
PUHY-HM192-240T/YSXU CMY-Y100CBK3  ©15.88 [5/8] 228.58 [1-1/8]  *Concerning detailed usage of joint parts, refer to its Installation Manual.

*The total capacity of the units in the downstream of the branch joint on at
least one of the piping lines that are connected to the branch joint should
be 240 or below.

If the total capacity of the units in the downstream of the branch joints on

For Piping size "S", "T", please refer to specification of the Twinning kit at the Outdoor unit's external drawing.

Table2. Piping"B","C","D","E" size selection rule (mm [in.]) both lines is above 240 use two branch joints (CMY-Y302S-G2).
Total down-stream Indoor capacity Pipe(Liquid) Pipe(Gas) P
~M54 29.52 [3/8] 215.88 [5/8] Table4-2. g
— See the table below for the first joint of —
M55 ~M72 29.52 [3/8] 219.05 [3/4] the outdoor unit described belmllv. "6
M73_~M108 29.52 [3/8] 922.20 [7/8] Qutdoor unit model Joint model E
M109 ~M144 212.70 [1/2] 228.58 [1-1/8] EM264 to EM384 | CMY-Y2025-G2 3
M145~M240 215.88 [5/8] 28.58 [1-1/8] HM144 to HM240 | CMY-Y202S-G2 [
M241~M308 219.05 [3/4] ©34.93 [1-3/8] ~
7 M309~ 219.05 [3/4] 241.28 [1-5/8]

Table5. Header selection rule

able3. Piping"a","b","c","d","e","f","g" size selection rule (mm [in.]) 4-branch Header 8-branch Header 10-branch Header
Indoor Unit size Pipe(Liquid) Pipe(Gas) CMY-Y104C-G  CMY-Y108C-G  CMY-Y1010C-G
MO04 ~M18 26.35 [1/4] 212.70 [1/2] Total down-stream Indoor capacity <=M72 <=M144 <=M240

M24 ~M54 29.52 [3/8] 215.88 [5/8] * CMY-Y104C-G can directly connect PUHY-EM72T/YXU and PUHY-HM72T/YXU, but can
M72 29.52 [3/8] 219.05 [3/4] NOT directly connect PUHY-EM96T/YXU and PUHY-HM96T/YXU or above;

M96 29.52 [3/8] 22220 [7/8] * CMY-Y108C-G can directly connect PUHY-EM72~168T/YXU and

PUHY-HM72~144T/Y(S)XU, but can NOT directly connect PUHY-EM192T/Y(S)XU and
PUHY-HM192T/Y(S)XU or above;

* CMY-Y1010C-G can directly connect PUHY-EM72~192T/YXU and
PUHY-HM72~240T/Y(S)XU;

* CMY-Y104C-G can NOT connect M72~M96 Indoor, but CMY-Y108,Y1010C-G can do;

* Concerning detailed usage of Header parts, refer to its Installation Manual.

Note4. Indoor capacity is described as its model size;
For example, PEFY-MO6NMAU, its capacity is M06;

Note5. Total down-stream Indoor capacity is the summary of the model size of Indoors downstream.
For example, PEFY-MO6NMAU + PEFY-MO8NMAU-E**: Total Indoor capacity = M06 + M08 = M14

Note6. Piping size determined by the Total down-stream indoor capacity is NOT necessary to be bigger than the up-stream one.
i.e. A>=B; A>=C>=D
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2 Restrictions

[2-8 Restrictions on Refrigerant Pipes ]

Outdoor unit above indoor unit

example 1
Outdoor Increase the size of the pipe indicated by
unit "A, a1, and a2" by one size.

| Indoor unit I' .

| Indoor unit |

H: exceeds 15 m H
[49 ft] al

a2

| Indoor unit |

| Indoor unit } -----------------------

Outdoor unit below indoor unit

When the vertical separation between indoor units exceeds 15 m [49 ft]

example 2
Outdoor Outdoor Increase the size of the pipe indicated by
unit unit
"b1 and e1" by one size.

]

H1: exceeds 15 m [49 ft]
H2: 15 m [49 ft] or less

c d -|-e2

| Indoor unit | | Indoor unit |

| Indoor unit %

H2 | &

B
a b2
Indoor unit

H1

Indoor unit Indoor unit I---

When the distance from the first branch to the farthest indoor unit
exceeds 40 m [131 ft]

example 3 example 4
Increase the size of the pipe indicated by "A, a1, and a2" by one size.
A al Outdoor Outdoor
T a2 unit unit Increase the size of the pipe indicated by "E, e1, €2 and b1" by one size.
H: exceeds 15 m | Indoor unit | | Indoor unit }' .
[49 ft] |—, L1 .
5 b H 2 ¢ D E |
1
c d e2 el
Lidoorunt | - [ndoor -+ 15 o ess |, [ |1
L1, L2: 40m [131 ft] L2
Outdoor B 1 H
unit !
a

Indoor unit

b2

Indoor unit

When the distance from the first branch to the farthest indoor unit

exceeds 40 m [131 ft] and the vertical separation between indoor
units exceeds 15 m [49 ft]

example 5
Outdoor Outdoor . L
. . Increase the size of the pipe indicated by
unit unit
"E, e1, e2 and b1" by one size.

L1
1

=
pa—

el

c D E 1
1
c d e2
L2

H1: exceeds 15 m [49 ft]
H2: 15 m [49 ft] or less
L1, L2: 40m [131 ft]

N
B 1
1
a b2
Indoor unit

H2
H1

b1

el

Indoor unit

Indoor unit }-
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[3-1 External Appearance and Refrigerant Circuit Components of Outdoor Unit ]

3-1 External Appearance and Refrigerant Circuit Components of
Outdoor Unit

3-11 External Appearance of Outdoor Unit

(1) PUHY-EM72, 96, 120T(Y)XU-A
PUHY-HM72T(Y)XU-A

Fan guard

Rear panel
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Side panel

n
x=
3
o
=
(&
-
c
©
e
Q
(2]
=
S
Q
x
T
c
©
n
c
o
-
2]
c
=}
18
i
Q
<
-
n
et
c
[
c
o
o
€
o
(&)
-
2
(1]
=
(2]

Fa1

Heat exchanger

-

Fin guard

Control box

Front panel
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3 Major Components, Their Functions and Refrigerant Circuits

[3-1 External Appearance and Refrigerant Circuit Components of Outdoor Unit ]

(2) PUHY-EM144, 168, 192T(Y)XU-A
PUHY-HM96, 120T(Y)XU-A

Fan guard

Fan

Rear panel

Side panel e

Heat exchanger — |

Fin guard

Control box
Front panel
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[3-1 External Appearance and Refrigerant Circuit Components of Outdoor Unit ]

3-1-2 Outdoor Unit Refrigerant Circuits

(1) PUHY-EM72, 96, 120T(Y)XU-A
PUHY-HM72T(Y)XU-A

Solenoid valve (SV13)  Solenoid valve (SV12)
Solenoid valve (SV2)

Check valve (CV1)

High-pressure switch (63H1) Fusible plug

Low-pressure sensor (63LS) High-pressure sensor (63HS1)

‘ Accumulator

Four-way valve (21S4b)

Four-way valve (21S4a)

Linear expansion valve (LEV2b) High-pressure check joint (CJ1)

\ )
Low-pressure check joint (CJ2) \ | | | 1 Linear expansion valve (LEV4)
Linear expansion valve (LEV1) ‘ S \ ‘ Check valve (CV3)
P =L li——psii
Linear expansion valve (LEV2a) /'/ ! ' Oil separator
- /

/ Compressor

o e i Compressor cover

Solenoid valve (SV1a)
Solenoid valve (SV16)

Subcool coil
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3 Major Components, Their Functions and Refrigerant Circuits

[3-1 External Appearance and Refrigerant Circuit Components of Outdoor Unit ]

(2) PUHY-EM144, 168, 192T(Y)XU-A
PUHY-HM96, 120T(Y)XU-A

Check valve (CV1)
High-pressure switch (
(63H1) ' )
Low-pressure sensor am o

Four-way valve (21S4b)
Four-way valve (21S4a)

Linear expansion valve
Low-pressure check joint J N | '
Linear expansion valve ' Lo, : < ; ‘ 4 B Check valve (CV3)
Linear expansion valve /
(LEV2a)
¥

Solenoid valve (SV1a)

Solenoid valve (SV16) —

4 - chapter 3

Solenoid valve (SV12)
Solenoid valve (SV13)

Solenoid valve (SV2)

/I Fusible plug
— \
o, - High-pressure sensor
/ (63HS1)

Accumulator

(63LS)

High-pressure check joint

(LEV2b) (CJ1)

Linear expansion valve
(LEV4)

(LEV1)

Oil separator

Compressor

Compressor cover

Subcool cail

Liquid side valve (BV2) Gas-side valve (BV1)
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Outdoor Unit Refrigerant Circuit Diagrams

(1) PUHY-EM72 - 192T/YXU-A
PUHY-HM72 - 120T/YXU-A

3-2

[3-2 Outdoor Unit Refrigerant Circuit Diagrams ]
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3 Major Components, Their Functions and Refrigerant Circuits

[3-3 Functions of the Major Components of Outdoor Unit ]

3-3

Functions of the Major Components of Outdoor Unit

Part Sympols Notes Usage Specifications Check method
name (functions)
Com- MCA1 Adjusts the amount of circulating EM72, 96, 120 models
pressor | (Comp1) refrigerant by adjusting the operat- | HM72 model
ing frequency based on the oper- | Low-pressure shell scroll
ating pressure data compressor
wirewound resistance
20°C [68°F]: 0.431 Q (YXU),
0.124 Q (TXU)
EM144, 168, 192 models
HM96, 120 models
Low-pressure shell scroll
compressor
wirewound resistance
20°C [68°F]: 0.212 Q (YXU),
0.079 Q (TXU)
High 63HS1 1) Detects high pressure Pressure
pres- 2) Regulates frequency and pro- 0~4.15 MPa [601psi]
sure vides high-pressure protec- 0.071V/0.098 MPa [14psi]
sensor tion Con- fﬁ?ﬁ rveoH\tAF/E]’-]o 69
nector Préssure [psi] }
=(1.38 x Vout [V] - 0.69) x 145
1 |GND (Black)
2 lVout (White)
3 1Vee (DC5V) (Red)
Low 63LS 1) Detects low pressure proseure
pres- 2) Provides low-pressure pro- 0~1.7 MPa 247psi]
sure tection 0.173V/0.098 MPa [14psi]
sensor 3) Defrostcontrol during heating | Con- 0283
operation MO ety oo
GND (Black)
Vout (White)
Vee (DC5V) (Red)
Pres- 63H1 1) Detects high pressure 4.15MPa[601psi] OFF setting
sure 2) Provides high-pressure pro-
switch tection
Power Transformer | YXU only | Decreases the power supply volt- | Primary rated voltage: 460V,
supply age (460V) supplied to the circuit | 50/60Hz
trans- board Secondary rated voltage:
former 229V

(No-load voltage)

6 - chapter 3

BS 03 N




[3-3 Functions of the Major Components of Outdoor Unit ]

Part Sympols Notes Usage Specifications Check method
name (functions)
Thermis- | TH4 1) Detects discharge air tem- Degrees Celsius Resistance check
tor (Discharge perature Ri2o =7.465kQ
temperature) 2) Provides high-pressure pro- Rasitz0 = 4057
tection Ri=
1 1
7-4659)@’{4057(W_‘_t - ﬁ)}
0°C[32°F] :645 kQ
10°C[50°F] :396 kQ
20°C[68°F] :250 kQ
30°C[86°F] :161 kQ
40°C[104°F] :107 kQ
50°C[122°F]: 72 kQ
60°C[140°F] : 50 kQ
70°C[158°F] : 35 kQ
80°C[176°F] : 25 kQ
90°C[194°F] :18.0 kQ n
100°C[212°F] :13.6 kQ "_.;.:
110°C[230°F] : 9.9 kQ e
TH2 LEV 1 is controlled based on the Degrees Celsius Resistance check 9_,
(Subcool coil TH2, TH3, and TH6 values. Ro = 15kQ g
outlet tem- Rorso = 3460 qL;
perature) Rt= 15exp{3460 (ﬁﬂ - 2%)} 2
Y
TH3 1) Controls frequency &’
(Pipe 2) LEV1is controlled based on oo -
temperature) the subcool at heat exchange 0 9[32 E] '1.5 kQ =
. - 10°C[50°F] :9.7 kQ ©
outlet that is obtained based 20°C[68°F] :6.4 kQ »n
0. c
on the HPS data and TH3 val- 25°C[77°F] 5.3 kQ o
ue. 30°C[86°F] :4.3 kQ ‘g
TH7 1) Detects outdoor air tempera- 40°C[104°F] :3.1 kQ2 If
(Outdoor ture =
temperature) 2) Controls fan operation 2
=
THS Used to control the refrigerant @
(Accumula- flow in combination units during c
tor inlet tem- heating operation. g
perature) o
o
TH6 1) Controls LEV1 by detecting &
(Pipe the outlet temperature of the (&}
temperature) subcooling coil using TH6 5
and data from HPS (high ©
pressure sensor) =
2) Used to control the refrigerant i
flow in combination units
during heating operation
TH15 Detects liquid backflow to protect
(Shell bottom the compressor
temperature)
THHS IPM is Inverter overheating protection Degrees Celsius -
Inverter built in. _
heat sink Do not at- EZ‘;MO z lg‘;g
1
temperature tnig]apstutroe Rt= 17exp{4016 (m — @)}
resis-
tance. 0°C[32°F] :161 kQ
10°C[50°F] :97 kQ
20°C[68°F] :60 kQ
25°C[77°F] :48 kQ
30°C[86°F] :39 kQ
40°C[104°F] :25 kQ
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3 Major Components, Their Functions and Refrigerant Circuits

[3-3 Functions of the Major Components of Outdoor Unit ]

Part

Symbols

. Notes Usage Specifications Check method
name (functions)
Sole- SV1ia 1) High/low pressure bypass at | 208 - 230 VAC Continuity check
noid Discharge- start-up and stopping, and Open while being powered/ with a tester
valve suction capacity control during low- | closed while not being pow-
bypass load operation ered
2) High-pressure-rise preven-
tion
SV2 1) High/low pressure bypass 208 - 230 VAC
during defrost recovery and | Open while being powered/
start-up of heating operation | closed while not being pow-
at low ambient temperatures | €red
2) Controls capacity during low-
load heating operation
SV12 - 208 - 230 VAC
Opens while being powered/
closed while not being pow-
ered
SV13 Controls capacity during low-load | 208 - 230 VAC
heating operation. Opens while being powered/
closed while not being pow-
ered
SV16 Controls the heat exchanger ca- | 208 - 230 VAC
pacity of the outdoor unit. Opens while being powered/
closed while not being pow-
ered
Linear LEV1 Adjusts the bypass flow from out- | 12 VDC Continuity Test with
expan- (SC adjust- door unit liquid pipe during cooling | Opening of stepping motor a Tester.
sion ment) operation. driving valve: 0 to 480 pulses | Continuity between
valve (direct-driven type) white and or-
ange.Continuity be-
LEV2a, 2b 1) Controls the heat exchanger |12 VDC . tween yellow,
(Flow con- capacity of the outdoor unit. | Opening of stepping motor brown, and blue
trol) 2) Adjust flow rate during driving valve: 0 to 3,000 puls- white—
heating operation es RetHC0l)
. . Orange @
LEV4 Injection amount control 12VDC AR R
Opening of stepping motor o o
driving valve: 0 to 3,000 puls- elow ue
es
Four- 21S4a Changeover between cooling and | 208 - 230 VAC Continuity check
way heating. Dead: cooling cycle with a tester
valve Live: heating cycle
21S4b 1) Changeover between cooling | 208 - 230 VAC
and heating. Dead: cooling cycle,100% of
2) Controls the heat exchanger | heat exchanger capacity of
capacity of the outdoor unit. | ©utdoor unit
Live: 50% of heat exchanger
capacity of outdoor unit, or
heating cycle
Fan mo- | FAN motor FAN mo- | Regulates the heat exchanger ca- | (TXU)
tor 1,2 tor 2 is pacity by adjusting the operating | EM72, EM96, EM120, HM72
used in frequency and operating the pro- | 200-230 VAC, 920 W
EM144- peller fan based on the operating | EM144, EM168, EM192,
192, pressure. HM96, HM120
HM96- 200-230 VAC, 460 W
120 (YXU)
models. EM72, EM96, EM120, HM72

380-460 VAC, 920 W
EM144, EM168, EM192,
HM96, HM120

380-460 VAC, 460 W

8- chapter 3
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[3-3 Functions of the Major Components of Outdoor Unit ]

Part

Symbols

. Notes Usage Specifications Check method
name (functions)
Crank- CH11 Heat the compressor shell to +EM72, EM96, EM120, Continuity check
case make liquid refrigerant in the com- | HM72 with a tester
heater pressor evaporate. AC240V, 45W
+*EM144, EM168, EM192,

HM96, HM120

AC240V, 48W
Fusible | Fusible plug Discharges the internal gas into Melting Point: 90+2°C
plug the air when the temperature rises | Hole: @3.1mm

above the specified level.
BS_03_N chapter 3 - 9
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3 Major Components, Their Functions and Refrigerant Circuits

[3-4 Functions of the Major Components of Indoor Unit ]

3-4

Functions of the Major Components of Indoor Unit

Part Syrqbol Notes Usage Specification Check method
Name (functions)
Linear LEV 1) Adjusts superheat at the | DC12V Disconnect the con-
expan- indoor heat exchanger Opening of stepping motor nector, and measure
sion valve outlet during cooling driving valve 0-(1800) pulses | the resistance be-
2) Adjusts subcool at the in- tweten terminals with a
d it heat exch ester.
Ozz;fgbrineahgzﬁnanger For details, refer to the
9 9 Service Handbook for
the indoor unit.
Normal Abnormal
16 26 36 4-6
White-Red | Yellow-Red | Orange-Red| Blue-Red Open or short
(150Q) £10%
(A) Red (E) Yellow
(C) Blue (F) White
(D) Orange
Thermis- | TH1 Indoor unit control (Thermo) Resistance check
tor (Suction air tem- Ro=15kQ
perature) Ro/80=3460
- Rt= 1 1
TH2 1) Indoor unit control (Frost 15exp{3460( 57311 273}

(Pipe tempera-
ture)

prevention, Hot adjust)
2) LEV control during heat-
ing operation (subcool

detection).
TH3 LEV control during cooling op-
(Gas pipe tem- eration (superheat detection)
perature)
TH4 Indoor unit control (Thermo)
Outdoor air tem-
perature)
Temperature Indoor unit control (Thermo)

sensor (Indoor
air temperature)

0°C [32°F]:15 kQ
10°C [50°F] :9.7 kQ
20°C [68°F]:6.4 kQ
25°C [77°F] :5.3 kQ
30°C [86°F] :4.3 kQ
40°C [104°F] :3.1 kQ

*1. Indicates gas pipe temperature on the PKFY-NKMU model.

10 - chapter 3
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[3-5 External Appearance and Refrigerant Circuit Components of Shut Off Valve Kit ]

3-5 External Appearance and Refrigerant Circuit Components of
Shut Off Valve Kit

CMR-M100KT-NA

Valve cover

Linear expansion valve (LEV1)

Maintenance cover

Control board
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3 Major Components, Their Functions and Refrigerant Circuits

[3-6 Shut Off Valve Kit Refrigerant Circuit Diagram ]

3-6

Shut Off Valve Kit Refrigerant Circuit Diagram

CMR-M100KT-NA

Outdoor unit side

PIPE 1

Indoor unit side

PIPE 2

&

LEV2

|
I \

Brazed
-

Ensure that the connections for the liquid pipe and gas pipe are not reversed between the “Outdoor Unit Side” and “Indoor

Unit Side” of the shut off valve kit before making the connections.

3-7

Functions of the Major Components of Shut Off Valve Kit

Part Symbol I
Name (functions) Notes Usage Specification Check method
LEV LEV1, LEV2 Shuts off the refrigerant circuit | 12 VDC Same as the indoor

if there is a refrigerant leak.

Opening of stepping motor
driving valve: 0 - 6,000 pulses

unit LEV. However,
the resistance value is
different from that of
the indoor unit LEV.

12 - chapter 3
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[4-1 Outdoor Unit Circuit Board Arrangement ]

4-1  Outdoor Unit Circuit Board Arrangement

4-1-1 Outdoor Unit Control Box

<HIGH VOLTAGE WARNING>

+ Control box houses high-voltage parts.

» When opening or closing the front panel of the control box, do not let it come into contact with any of
the internal components.

+ Before inspecting the inside of the control box, turn off the power, keep the unit off for at least 10 minutes,
and confirm that the voltage of the capacitor in the main circuit has dropped to 20 VDC or less.

(1) PUHY-EM72-192T/YXU-A
PUHY-HM72-120T/YXU-A

CONTROL BOX
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Note |

1) Exercise caution not to damage the front panel of the control box. Damage to this part affect the waterproof and dust proof
properties of the control box and may result in damage to its internal components.

2) Faston terminals have a locking function. Make sure the cable heads are securely locked in place. Press the tab on the ter-
minals to remove them.

3) Before servicing, ensure that the fan is not rotating, and then disconnect the CNINV connector on the fan board and the CN-
FA1 connector on the INV board.
When connecting or disconnecting the connectors, ensure the outdoor unit fan is not rotating.
The outdoor unit fan, when rotated by a strong wind, may charge the main circuit capacitor, posing a risk of electrical shock.
See the wiring diagram nameplate for details.

4) The rear surface and inside of the control box have many hot areas. Be careful of those areas even after shutting off the power.

5) When connecting a cable to TB7, ensure the voltage is 20 VDC or lower.

6) After servicing, reconnect the disconnected connectors (CNINV and CNFA1).

7) When turning the unit's power on, the heater will be energized even if the compressor is not operating.
Before turning the power on, disconnect the electrical wiring from the compressor's terminal box, and measure the insulation
resistance.
Ensure that the compressor does not have a ground fault.
If the insulation resistance is 1 MQ or lower, reconnect the electrical wiring to the compressor and turn on the outdoor unit.
Energizing the heater will help evaporate the liquid refrigerant accumulated inside the compressor.

8) Do not remove the ground wire even during servicing.

BS_04_N chapter 4 - 1



4 Electrical Components and Wiring Diagrams

[4-1 Outdoor Unit Circuit Board Arrangement ]

(2) PUHY-EM72, 96, 120

PUHY-HM72
(YXU)

CNFA1 INV board CNINV

Fan board

DC reactor (DCL)

Yerreric - ‘ : Control board
REC board\ g / ontrol boar

Noise filter board
g PS board
Noise filter coil —— 5 e | ] = ; Transmission
cable terminal
block
(TB3 and TB7)
Power-supply

terminal block

Note I

1)
2)

3)

4)
5)
6)
7)

8)

Exercise caution not to damage the front panel of the control box. Damage to this part affect the waterproof and dust proof
properties of the control box and may result in damage to its internal components.

The control box contains several high voltage charging components. Before servicing, ensure that the unit is turned off for at
least 10 minutes to allow the voltage across the tab terminals FTP and FTN on the INV board to drop to 20 VDC or lower.
Before servicing, ensure that the fan is not rotating, and then disconnect the CNINV connector on the fan board and the CN-
FA1 connector on the INV board.

When connecting or disconnecting the connectors, ensure the outdoor unit fan is not rotating.

The outdoor unit fan, when rotated by a strong wind, may charge the main circuit capacitor, posing a risk of electrical shock.
See the wiring diagram nameplate for details.

The rear surface and inside of the control box have many hot areas. Be careful of those areas even after shutting off the power.
When connecting a cable to TB7, ensure the voltage is 20 VDC or lower.

After servicing, reconnect the disconnected connectors (CNINV and CNFAT1).

When turning the unit's power on, the heater will be energized even if the compressor is not operating.

Before turning the power on, disconnect the electrical wiring from the compressor's terminal box, and measure the insulation
resistance.

Ensure that the compressor does not have a ground fault.

If the insulation resistance is 1 MQ or lower, reconnect the electrical wiring to the compressor and turn on the outdoor unit.
Energizing the heater will help evaporate the liquid refrigerant accumulated inside the compressor.

Do not remove the ground wire even during servicing.
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[4-1 Outdoor Unit Circuit Board Arrangement ]

(TXU)

INV board CNINV

e /° C\C 1 ] S Fan board

DC reactor (DCL)

CNFA1 ﬂl

/ Control board

¢ o

p ° PS board
[7)
£
- o
Transmission o
cable terminal g
1] I e block >
y 3 = TB3 and TB7 c
~ Uaﬁ? - g SITERS ( ) :E
Power-supply —— =t . <
terminal block - - ; 'g
” <
=3 ﬂ
c
[
Note 8) 5
o
Notel €
1) Exercise caution not to damage the front panel of the control box. Damage to this part affect the waterproof and dust proof 8
properties of the control box and may result in damage to its internal components. =
2) The control box contains several high voltage charging components. Before servicing, ensure that the unit is turned off for at ‘é
least 10 minutes to allow the voltage across the tab terminals FTP and FTN on the INV board to drop to 20 VDC or lower. ©
3) Before servicing, ensure that the fan is not rotating, and then disconnect the CNINV connector on the fan board and the CN- u%
FA1 connector on the INV board. <

When connecting or disconnecting the connectors, ensure the outdoor unit fan is not rotating.
The outdoor unit fan, when rotated by a strong wind, may charge the main circuit capacitor, posing a risk of electrical shock.
See the wiring diagram nameplate for details.
4) The rear surface and inside of the control box have many hot areas. Be careful of those areas even after shutting off the power.
5) When connecting a cable to TB7, ensure the voltage is 20 VDC or lower.
6) After servicing, reconnect the disconnected connectors (CNINV and CNFA1).
7) When turning the unit's power on, the heater will be energized even if the compressor is not operating.
Before turning the power on, disconnect the electrical wiring from the compressor's terminal box, and measure the insulation
resistance.
Ensure that the compressor does not have a ground fault.
If the insulation resistance is 1 MQ or lower, reconnect the electrical wiring to the compressor and turn on the outdoor unit.
Energizing the heater will help evaporate the liquid refrigerant accumulated inside the compressor.
8) Do not remove the ground wire even during servicing.
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4 Electrical Components and Wiring Diagrams

[4-1 Outdoor Unit Circuit Board Arrangement ]

(3) PUHY-EM144, 168, 192

PUHY-HM96, 120

(YXU)
CNFA1 INV board CNIV1, CNIV2
I — \ ——
o (Y 1° r C711 |° Fan board
DC reactor (DCL) ‘ | g

@

/ Control board

REC board “ e _‘"-.?_ o
I-k ] e
Terminal block (TB2) @
T~ d |
- RS . @
. ) B &
Noise filter board \ k-

PS board

Noise filter coil AP, ‘ : - — = ; Transmission

‘ cable terminal
block
(TB3 and TB7)

Power-supply
terminal block

Note 8)

Note I

1)
2)

3)

4)
5)
6)
7)

8)

Exercise caution not to damage the front panel of the control box. Damage to this part affect the waterproof and dust proof
properties of the control box and may result in damage to its internal components.

The control box contains several high voltage charging components. Before servicing, ensure that the unit is turned off for at
least 10 minutes to allow the voltage across the tab terminals FTP and FTN on the INV board to drop to 20 VDC or lower.
Before servicing, ensure that the fan is not rotating, and then disconnect the CNIV1 and CNIV2 connectors on the fan board
and the CNFA1 connector on the INV board.

When connecting or disconnecting the connectors, ensure the outdoor unit fan is not rotating.

The outdoor unit fan, when rotated by a strong wind, may charge the main circuit capacitor, posing a risk of electrical shock.
See the wiring diagram nameplate for details.

The rear surface and inside of the control box have many hot areas. Be careful of those areas even after shutting off the power.
When connecting a cable to TB7, ensure the voltage is 20 VDC or lower.

After servicing, reconnect the disconnected connectors (CNIV1, CNIV2, and CNFAT1).

When turning the unit's power on, the heater will be energized even if the compressor is not operating.

Before turning the power on, disconnect the electrical wiring from the compressor's terminal box, and measure the insulation
resistance.

Ensure that the compressor does not have a ground fault.

If the insulation resistance is 1 MQ or lower, reconnect the electrical wiring to the compressor and turn on the outdoor unit.
Energizing the heater will help evaporate the liquid refrigerant accumulated inside the compressor.

Do not remove the ground wire even during servicing.
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[4-1 Outdoor Unit Circuit Board Arrangement ]

(TXU)

Noise filter board

Power-supply
terminal block

Note I

INV board

CNIV1, CNIV2

Fan board

5
g

o
=m |
[ ]

.
»

!
-2’

\ﬂl |

=J

| o
m BT = Rem,
"l =

4!
-
ﬂw

o

/ Control board

PS board

Transmission
cable terminal
block

(TB3 and TB7)

Note 8)

1) Exercise caution not to damage the front panel of the control box. Damage to this part affect the waterproof and dust proof
properties of the control box and may result in damage to its internal components.
2) The control box contains several high voltage charging components. Before servicing, ensure that the unit is turned off for at
least 10 minutes to allow the voltage across the tab terminals FTP and FTN on the INV board to drop to 20 VDC or lower.
3) Before servicing, ensure that the fan is not rotating, and then disconnect the CNIV1 and CNIV2 connectors on the fan board
and the CNFA1 connector on the INV board.
When connecting or disconnecting the connectors, ensure the outdoor unit fan is not rotating.
The outdoor unit fan, when rotated by a strong wind, may charge the main circuit capacitor, posing a risk of electrical shock.
See the wiring diagram nameplate for details.
4) The rear surface and inside of the control box have many hot areas. Be careful of those areas even after shutting off the power.
5) When connecting a cable to TB7, ensure the voltage is 20 VDC or lower.
6) After servicing, reconnect the disconnected connectors (CNIV1, CNIV2, and CNFA1).
7) When turning the unit's power on, the heater will be energized even if the compressor is not operating.
Before turning the power on, disconnect the electrical wiring from the compressor's terminal box, and measure the insulation

resistance.

Ensure that the compressor does not have a ground fault.
If the insulation resistance is 1 MQ or lower, reconnect the electrical wiring to the compressor and turn on the outdoor unit.
Energizing the heater will help evaporate the liquid refrigerant accumulated inside the compressor.

8) Do not remove the ground wire even during servicing.
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4 Electrical Components and Wiring Diagrams

[4-2 Outdoor Unit Circuit Board Components ]

4-2 Outdoor Unit Circuit Board Components

4-2-1

CNDC
Bus voltage input
(280 vDC)

@P

@N\

Control Board

CN332 (Fan board)
(118 VDC output
(@ GND

Actuator

Drive output

(200 VAC)

CN110
@ Power supply
detection signal

—

8| 19

o

CN4 (INV board)

CN61 @ Serial communication signal output CNA4A (Fan board)
(18 VDC output (Fan board) @ GND (@ Serial communication signal output
(@ GND (Fan board) (® Serial communication signal input @ GND

@ GND @ Serial communication signal input

(®17 VDC output (INV board)

® GND (INV board) @® GND

CN4B (Fan board)

(D Serial communication signal output
@ GND

(3 Serial communication signal input
@ GND

CN801
Pressure switch connection

LD301
Function setting/Maintenance LED

LEV drive signal output

il ]

RS SWUH, 2 (rotary switch)

bl %"E L—"" Address switch

k3]

e SW4, 5,6, 7 (DIP switch)
B Function setting

SWP1, 2, 3 (push switch)
Function setting

=

Sensor input

gtel
8

i T~ LD2,3

Unit status display

R

input a
® GND CNPS
@12 VDC output
@ GND
T ® 5 VDC output
CNRYA (@ Power-supply detection input

@12 VDC output
@ CN72C drive outp

F0O01 fuse
250 VAC
3.15A

ut
A

CNAC

200 VAC input

@ L1phase  CNAC2

@ L2phase 200 VAC input
@ L1 phase
® L2 phase

- — (® Power-supply ON/OFF

signal output

T © mm! mg‘m O cn4o
\ Centralized control system
External signal input power-supply ON
(3 12 VDC output (contact input) onat

@ Comprgssor ON/OFF signal output Centralized control system power-supply OFF
® Error signal output

CNAF

@ 12 VDC output CN62

@ Active filter connection detection input (D-@ Centralized control system transmission input/output
@ Active filter operation status input (®-@ Centralized control system power-supply input

@ 12 VDC output (®-® Indoor-outdoor transmission input/output

® Active filter operation command output

*For information about the display of SW4 function settings, refer to the following page(s). [5-1-1 Outdoor Unit Switch Func-
tions and Factory Settings]

6 - chapter 4
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[4-2 Outdoor Unit Circuit Board Components ]

4-2-2 Power-supply board (PS Board)

CN102 CNS2 o
. D 12 VDC input
CNO4 @-® Centralized control system Centralized control é GND P
Bus voltage input (280 VDC) power-supply output isnyslztte/r:uttra&smlssmn @ 5VDC input
®P (30 vDC) L (3’8 VDC? @ Power-supply detection output
@ N Ground ®-® Indoor-outdoor transmission ® Power-supply ON/OFF signal input
signal input/output
(30 VDC)
ONOS ) ONO i X CN102 i Nidy  CNITS™
{E -“’ = - . %I £ e “mh r| SN2 .3 "3 ﬂ}

ﬂ i

)

Toote

|

]
Jmm

o]
o

=B | LED1

Mo|jou =)

a3 Indoor unit
- 2 oaoozrp, FY system
: & O | o
— 'll' — 'lx Supply
H
3
=W
. [CT]
o106 @Jomts i
2P RhER
[INDOOR/OUTDOOR CENTRAL CONTROL glg

[ ]

e

T\
{‘B PS-M\ET-YS KE76J788G04 ,ﬂ}l /

\ \

£

©

—

o

8

(a]

(=2}

=

=

T

c

©

2]

-t

(=

[+*]

c

o

£

o

(&

®

L2
Ground Ground TB3 Transmission TB7 TP1,2 ,.'_-,
Indoor-outdoor line ground Centralized control Indoor-outdoor o

transmission terminal block terminal transmission terminal block  transmission check pin 2

w
<
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4 Electrical Components and Wiring Diagrams

[4-2 Outdoor Unit Circuit Board Components ]

4-2-3 Inverter Board (INV Board)

(1) PUHY-EM72/96/120/144/168/192TXU-A
PUHY-HM72/96/120TXU-A

CN2
X001 to X003 CNRY . (@ Serial communication signal input
Electromagnetic relay (72C) @ 12 VDC input @ GND (control board)
Y @ GND (control board) ® Serial communication signal output
R007 and R008 LEDO1 @ GND (control board)
. . CN19V
Inrush current resistor Electromagnetic relay .
(72C) energized D 18 VDC input
g @ GND

] I's T LED1 (mounted on SUB
circuit board 1C001)

Lit: Inverter operation
Blinking: Inverter error

SCP1
Bus voltage input (P)

LED4 (mounted on SUB
circuit board 1C001)
Microcomputer in operation

SCP
Diode rectifier output (P

CNFA1
Bus voltage output
ON
@N
@p
®p
CNFA2
Bus voltage output sow
N Invert tput (W,
@N nverter output (W)
@pP
®Pp scv
Inverter output (V)
SCU
CT003 Inverter output (U)
DCCT for overcurrent
detection
CNVDC
Bus voltage output
P
C001 to C008 @N
Smoothing capacitor
Current sensor (U)
SCL1 CT002
g Current sensor (W)

200 VAC input (L1)

SCL2

200 VAC input (L2) Voltage check terminal (P)

ScL3
200 VAC input (L3)

FTN
Voltage check terminal (N)

8 - chapter4 BS 04 N



[4-2 Outdoor Unit Circuit Board Components ]

(2) PUHY-EM72/96/120/144/168/192YXU-A
PUHY-HM72/96/120YXU-A

CNRY CN2
R031 and R032 @ 12 VDC input @ Serial communication signal input
Inrush current resistor @ GND (control board) @ GND (control board)

Electromagnetic relay (72C) energized @ 18 VDC input

(29 \ ® GND
gl':‘sF\l/Ac:Itage output 4 \59" 7 / LED1 (mounted on SUB
il i, @&Qﬂﬂm‘ﬁ" - Glsa . O — 7| circuit board IC001)

ON o, W um = : . i ,
o \ s i E : 2 : i Lit: Inverter operation
] b s = Tk o Blinking: Inverter error

SCP1
Bus voltage input (P)

LEDO1 (@ Serial communication signal output
X001 to X003
Yectmmagneﬁc relay @ GND (control board) CN19V

LED4 (mounted on SUB
circuit board 1C001)
Microcomputer in operation

CNFA2 — |
Bus voltage output

®ON
@®P

scP —

Diode rectifier output (P)

— SCW
Inverter output (W)

— SCV
Inverter output (V)

CT003 /

DCCT for overcurrent
detection

™ scu

Inverter output (U)
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-4
pd
C101 to C108 —

Smoothing capacitor

CT002
Current sensor (U) Current sensor (W)

FTN

Voltage check terminal (N)
SCL1 SCL2 SCL3 FTP

400 VAC input (L1) 400 VAC input (L2) 400 VAC input (L3) Voltage check terminal (P)
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4 Electrical Components and Wiring Diagrams

[4-2 Outdoor Unit Circuit Board Components ]

4-2-4 Fan board

(1) PUHY-EM72/96/120TXU-A

PUHY-HM72TXU-A

RSH02 to RSH12

Current detection resistor

RSHO1 to RSH11

Current detection resistor \

CNINV

Inverter output ——

Ow
@v
@u

CNVP1
Bus voltage input (P)

10 - chapter 4

Current detection resistor

CNVN1

Bus voltage input (N)

LED4
Microcomputer in operation

DIPIPM (rear)

CN80

LED1
Lit: Inverter operation
Blinking: Inverter error

CN81
D17 VDC input
@GND

SW001

(D OFF: Fixed

(@ OFF: Fixed

(@ Address switch (5)
@ OFF: Fixed

(@ Serial communication signal input

(@ GND (control board)

(® Serial communication signal output

@ GND (control board)

BS_04_N



[4-2 Outdoor Unit Circuit Board Components ]

(2) PUHY-EM72/96/120YXU-A
PUHY-HM72YXU-A

RSHO3 CNVN2 LEDa

B | i N
us voltage input (N) Microcomputer in operation

Current detection resistor

RSH02
Current detection resistor

LED1
Lit: Inverter operation
RSHO1 Blinking: Inverter error
Current detection resistor
CN81
@17 VDC input
@GND
CNINV
Inverter output ———
ow SW001
@v (DOFF: Fixed
@u (@ OFF: Fixed
| _— @Address switch (5)
(@ OFF: Fixed
CNVP2
Bus voltage input (P)

DIPIPM (rear) (D Serial communication signal input
@GND (control board)
(3 Serial communication signal output
@GND (control board)

BS_04_N chapter 4 - 11
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[4-2 Outdoor Unit Circuit Board Components ]

(3) PUHY-EM144/168/192TXU-A

PUHY-HM96/120TXU-A
CT004
Current sensor (U) RSHO1 and RSH02 LED1
CT003 RSH03 and RSH04 (rear) CNVN1 Lit: Inverter operation

CT001 Current sensor (W) Current detection resistor Bus voltage input (N) Blinking: Inverter error

Current sensor (W)

4 Electrical Components and Wiring Diagrams

CNIVl ——__|
Inverter output
Ow

@v

@u

CNIV2 ——__ |
Inverter output

Ow
®v
@u

12 - chapter 4

nel sy
:m%m@l O /

Eilail
O g0

INX/7S28 KET@J @@@@@2

-@:t\%@

| - LED4
Microcomputer
start

CN106
(D17 VDC input
@GND

CN101
/®17 VDC input
®GND

Current sensor (U)

Bus voltage input (P)

\

DIPIPM (rear)

SWO001

CN80 (D OFF: Fixed

@ Serial communication signal input (@ OFF: Fixed

@ GND (control board) (3 Address switch (5)
® Serial communication signal output ~ @Address switch (6)
@ GND (control board)
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[4-2 Outdoor Unit Circuit Board Components ]

(4) PUHY-EM144/168/192YXU-A
PUHY-HM96/120YXU-A

LED1
Lit: Inverter operation
Blinking: Inverter error

RSHO1 and RSH02 CNVN2
Bus voltage input (N)

CT004 CT003
Current sensor (U) Current sensor (W) Current detection resistor

CT001
Current sensor (

E

CNIVl —— |
Inverter output
ow
@v
@u

CNIV2 ——__ |
Inverter output
ow
@V
@u

\

|

|~ LED4
Microcomputer
start

CN106
17 VDC input
@GND

CN101
- @17 VDC input
@GND

ééﬁ@l o) goue l
O 1 ZAIND ) BATND O /

-@rz

CN8o SWO001
D|p|pM (rear) (D Serial communication signal input ( OFF: Fixed

Current sensor (U) Bus voltage input (P) (@ GND (control board) @ OFF: Fixed
(® Serial communication signal output (3 Address switch (5)

(@ GND (control board) (@ Address switch (6)
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4 Electrical Components and Wiring Diagrams

[4-2 Outdoor Unit Circuit Board Components ]

4-2-5 Noise Filter

(1) PUHY-EM72/96/120/144/168/192TXU-A
PUHY-HM72/96/120TXU-A

F001 fuse

250 VAC,6.3AT
CN110
Power supply detection signal output

CNO012
200 VAC output

(L1 and L2 phases) ~ Ground

Ground \

G-

=
CNATO, (WHITE) ;= O o
! LA DSAOO 1 3 5 1 3 |
GND_FG2 o o o o ¥ o C004
Roos  PCOO1" DSAOD1 ZNROO4
=CI1D= (CN013) (CN012)
1 3 WHITE WHITE
pacot[) R003 ZNROO3] BEELE HITE) coon
: 008 CAUTION FOR Q
pA0o3:[) ZNR0O2 HIGH VOLTAGE
3
! RO04 Aczsolesat | | ————-— Q
DAOOZ:ID coosl_ —I €006
€009 €007 coos 50T L 3 ooz
1O | O\l Ol =
"
©
2
H H H H n
1 1 <
Q O 8
1 I il I ‘
E'_ coo1 coo2
75PTST3C4
O B/omrza o0 7o O 10O
L C)ioo1 (WHlTE) MAI‘/E IN THAILAND b )
CNOO1 TB21
i i TB22 TB23 F002 fuse
200 VAC input 200 VAC input/output . )
(L1, L2 and L3 phases) (L1 phase) (285311/;(5? eI;1put/output (283? ,:{1/:(5: el)nput/outputt 250 VAC,6.3AT
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[4-2 Outdoor Unit Circuit Board Components ]

(2) PUHY-EM72/96/120/144/168/192YXU-A
PUHY-HM72/96/120YXU-A

a

H L O

R2 | CN1B

/_J, ﬂp - cNiB | DL3
— D 2 1(WHITE) @12
(O — RS

o i T

eE 3 £

z 3 o2 =

@ @ =
“loge Tl T

12| Gy3 =

H| 25F i €3

151 =z f 17 3 CN1A

bl T 34—
s = U
U (wm:) =

. \:‘ :‘I A

CN2

CN4 (D Surge absorber circuit
(Q L2 (@ Surge absorber circuit
©N ® short circuit
G . ®Ls / (® short circuit Grounding
rounding \
T W 2
1 3 / 5 6 40PYTST3CS
O % ON Asu:n 520VAC 40A O
n o oo
- 24 DSA éﬁ
090 C10a C10b
O . 10 | CN2 WHITE
:" '_ —_— — _| 1 Z1 C9b
c7d — — — — — l
722 | CNA4(WHITE)
CC7b “ - |
cad |
g c8bl |
O O [ L~ F3
L _¢ J g Fuse
CN3(GREEN) " b 3 ————|  250VAC 6.3V
>
3 32
- Hor o
)Nl g
2o 722 1@
y IEC/UL AC250V 6.3A T O
O C4 rldﬂ:'_u} ] TB24 O
k / / \ ’
F1 TB21 TB22 F2 TB23
Fuse Input/output Input/output Fuse Input/output
250VAC6.3A T L1 L2 250VAC6.3AT L3

BS_04_N
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4 Electrical Components and Wiring Diagrams

[4-2 Outdoor Unit Circuit Board Components ]

4-2-6

16 - chapter 4
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[4-3 Outdoor Unit Electrical Wiring Diagrams ]
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[4-3 Outdoor Unit Electrical Wiring Diagrams ]

(2) PUHY-EM144, 168, 192YXU-A /| PUHY-HM96, 120YXU-A
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[4-3 Outdoor Unit Electrical Wiring Diagrams ]

(3) PUHY-EM72, 96, 120TXU-A / PUHY-HM72TXU-A
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(4) PUHY-EM144, 168, 192TXU-A / PUHY-HM96, 120TXU-A

[4-3 Outdoor Unit Electrical Wiring Diagrams ]
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[4-4 Transmission Booster Electrical Wiring Diagrams ]

4-4 Transmission Booster Electrical Wiring Diagrams
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4 Electrical Components and Wiring Diagrams

[4-5 Shut Off Valve Kit Control Board ]

4-5 Shut Off Valve Kit Control Board
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Shut Off Valve Kit Electrical Wiring Diagram
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[4-6 Shut Off Valve Kit Electrical Wiring Diagram ]
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[5-1 Dipswitch Functions and Factory Settings ]

5-1

Dipswitch Functions and Factory Settings

5-1-1 Outdoor Unit Switch Functions and Factory Settings
(1) Control board
Function according to switch setting Units that require
Switch Function Switch setting timing switch setting
OFF ON (Note 2)
SWuU 1-2 | Unit address setting ?v?/itt::?w 00 or 51-100 with the dial Before power on ¢
Without connec- | With connection B
1 Centralized control switch | tion to the cen- to the centralized | Before power on
tralized controller | controller
2 Eﬂﬁggg:f connection in- Normal control Deletion Before power on A
3 - -
SW5 4 N N
5 - Preset before shipment -
6 R (Varies with unit type and model) R
7 - - _
8 i i £
5
1 - - - - - o
2 _ _ _ _ _ n
3 - - - - -
. Function depends on the setting C
Model setting (outdoor o . .
4 unit/high static pressure ?ﬁgglg’;\tlon with the SW6-5 setting Before power on
setting) (Factory setting: OFF)
. Function depends on the setting C
Model setting (outdoor o . .
5 unit/high static pressure ?ﬁgg'g?“on with the SW6-4 setting Before power on
SW6 setting) (Factory setting: OFF)
6 - - - - -
I Performance-pri- | Quiet-priority . A
Performance-priority/low- . Anytime after power
7 noise mode sgtting g EEsslRoEy| mode ony i
3) (Note 5)
Low-noise mode/step de- | Low-noise mode | Step demand C
8 mand switching (Note 4) mode Before power on
9 - - - - -
10 ng'??\?vlof?ﬁ éﬂgg'tscgtﬁr']s' Self-diagnosis SW4 function Anytime after power ¢
Eno)clje switching 9 | monitor display | setting mode on
BS_05_N chapter 5 - 1



5 Control

[5-1 Dipswitch Functions and Factory Settings ]

Switch

Function

Function according to switch setting

OFF

ON

Switch setting timing

Units that require
switch setting
(Note 2)

Enables or disables the de-
tection of the following
types of inverter compres-
SOr errors

ACCT, DCCT sensor er-
ror(5301 Detail code 115,
116)

ACCT, DCCT sensor cir-
cuit error(5301 Detail code
117, 118)

IPM open-phase/CNCT2
connection error(5301 De-
tail code 119)

Wiring connection er-
ror(5301 Detail code 120)

Error detection
enabled

Error detection
disabled (no-load
operation al-
lowed)

Any time after power
on

SW7

Enables or disables no-
load operation of the left
fan inverter

The unit continues no-load
operation for 30 seconds
and comes to an error
stop. See the relevant pag-
es for details: [8-8-1(2)[7]
Fan inverter damage
check (no load)]

No-load opera-
tion disabled

No-load opera-
tion enabled

Any time after power
on

Enables or disables no-
load operation of the right
fan inverter

The unit continues no-load
operation for 30 seconds
and comes to an error
stop. See the relevant pag-
es for details: [8-8-1(2)[7]
Fan inverter damage
check (no load)]

No-load opera-
tion disabled

No-load opera-
tion enabled

Any time after power
on

| N[ O 0

Switches between the nor-
mal startup mode and the
USB writer rewrite mode

Normal startup
mode

USB writer re-
write mode

Before power on

2- chapter 5
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[5-1 Dipswitch Functions and Factory Settings ]

Note |

1) Unless otherwise specified, leave the switch to OFF where indicated by "-," which may be set to OFF for a reason.

2) A: Only the switch on OC needs to be set for the setting to be effective.
B: The switches on both the OC and OS need to be set to the same setting for the setting to be effective.
C: The switches on both the OC and OS need to be set.

3) When set to the performance-priority mode, the low-noise mode will be terminated, and the units will operate in the normal
mode.
Cooling: Ambient temperature or the high pressure is high.
Heating: When the outside air temperature is low or when the low pressure is low. Refer to the following page(s). [2-4-7 Var-
ious Control Methods Using the Signal Input/Output Connector on Outdoor Unit]

4) Operation noise is reduced by controlling the compressor frequencies and the rotation speed of the outdoor unit fans.
CN3D needs to be set. Refer to the following page(s). [2-4-7 Various Control Methods Using the Signal Input/Output Connec-
tor on Outdoor Unit]

5) Operation noise is reduced by limiting the frequency of the compressor and rotation speed of the outdoor unit fan.

6) External static pressure setting depends on the setting combination of SW6-5 and SW6-4 settings as shown in the table below.

SW6-5
OFF ON
OFF OPa 30Pa !
SW6-4 = T3
ON 60Pa 80Pa !

*1 The setting is only available for cooling and heating in models EM72 to EM144 and EM264 to EM288, and for cooling in
models EM168 and EM312 to EM336.

*2 The setting is only available in models HM72 and HM144.

7) Keep SW7-1, -2, and -4 set to OFF during normal operation. Leaving these switches to ON will disable the error-detection
function and can lead to equipment damage.
8) Shaded areas ( [[_] ) indicate factory settings.

©
S
et
€
o
(&]
T
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5 Control

[5-1 Dipswitch Functions and Factory Settings ]

(2) Additional dipswitch settings at time of shipment

Function according to switch setting Units
that re-
Switch Function Switch setting timing sc\llvuiltrceh
OFF (LED3 Unlit) ON (LEDS Lit) setting
(Note 2)
SW4 . . .
. 1-10 Self-diagnosis/operation .
8‘,’;\’,?'10' 1:0ON, 0:OFF monitor Anytime after power on c
No.1 1000000000 | Test run mode: ON/OFF | Stops all ICs Sends atestrunsignal | anytime after power on A
. — . _ | Anytime after power on (except during
No.3 1100000000 | Reffigerant amount adjust- | Normal control Refrigerant amount ad- | jnjial startupibecomes ineffective 90 A
J minutes after compressor started up.)
i f OC | Retained (IC/OC) Deleted (IC/OC)
No.4 0010000000 his‘“’g@"ce orerror Anytime after power on (OFF—ON) [¢]
() Retained (OS) Deleted (OS)
Cumulative compressor 5 Any time after being energized (When
No.8 0001000000 operation time deletion Retained Cleared changed from OFF to ON) c
Anytime after power on .
No.16 0000100000 Forced defrost (Note 3) Normal control Forced defrost starts grgsT(',r:)lggsﬁﬁﬂ%FEﬁ%?\f)'f;tr'??) %figﬁt_es D
after compressor start-up (OFF—ON)
No.17 1000100000 Pump down function Normal control Pump down operation 'srﬂeesrsz?iggjgs;ggw and while the com- A
No.24 0001100000 | Automatic address initial- | pisgpleq Initialization and reset Qg;;%%‘”g energized and when units are B
No.768 0000000011 System response Disabled Enabled Anytime after power on B
No.817 1000110011 Starts up drive recorder Enabled Disabled Anytime after power on A
No.818 | 0100110011 | Data collectionduring an | pigapjeq Enabled Anytime after power on A
. . Depends on the setting combination with No. 853
No.852 | 0010101011 | Shifts evaporating temp. | (\5ic ) Anytime after power on A
depending on the load. (Factory setting: OFF)
. . Depends on the setting combination with No. 852
No.853 | 1010101011 | Shifts evaporating temp. |\ 5c 6 Anytime after power on A
depending on the load. (Factory setting: OFF)
Rapid mode during startup : After being energized and while the com-
No.891 1101111011 of heating operation Disabled Enabled pressor is stopped A
SW4 High sensible heat opera- Depends on the combined setting with No. 900 After being energized and while the com-
No.897 1000000111 tion settin, (Note 4) ressor is stopped A
1-10 9 (Factory setting: OFF) P PP
[0:OFF,
1:0ON - - ;
(Note 1) High sensible heat opera- Depends on the combined setting with No. 897 After being energized and while the com-
SW6-10:0N | No.900 0010000111 | 57 setting g’;‘gé?o‘:))/ setting: OFF) pressor is stopped A
EM72-120, HM72:
No.915 | 1100100111 ([;\fg[g%f‘a” temperature (1 SiCHISiL] m— -8°C [18°F] Anytime after power on B
120: -11°C [12°F]
No.916 | 0010100111 (?f;[‘e’sat)e”d temperature | g [350F] 5°C [41°F] Anytime after power on B
Changes the defrost timer . . "
No.918 0110100111 setting (Note 3) 50 minutes 90 minutes Anytime after power on (OFF—ON) B
No.921 | 1001100111 | Jemperaturefpressure unit | agyyqficm? “Flpsi Anytime after power on c
No0.932 0010010111 Heating backup Disabled Enabled Anytime after power on A
Effective only when
" TH7 =5°C [41°F]istrue | Effective when TH7 < .
No.933 1010010111 Snow sensor setting or the snow sensor con- | 5°C [41°F] is true Anytime after power on C
tact input is on.
Intermittent fan opera-
tion (The fan operates
in the cycle of being in
" Continuous fan opera- operation at 100% ca- .
No.934 0110010111 Snow sensor setting tion (FAN=50%) pacity for 5 minutes and Anytime after power on [}
then stops and remains
stopped for 30 min-
utes.)
COP priority setting (at low - Heating capacity priori- | After power on and while the compressor
No.935 1110010111 outside temperature) COP priority mode ty control mode is stopped A
No.959 1111110111 Cool toughness mode Disabled Enabled After being energized and when units are A
stopped
. Depends on the setting combination with No. 982
No.964 0010001111 Tg:gﬁ}rg\':eptgga"on tem- (Note 5) Anytime after power on A
P 9 (Factory setting: OFF)
Target condensation tem-
No.968 0001001111 perature setting Disabled Enabled Anytime after power on A
(Tem max=53°C [126°F])
4 - chapter 5 BS_05_N



[5-1 Dipswitch Functions and Factory Settings ]

Function according to switch setting Units
that re-
Switch Function Switch setting timing sc\llvuiltrceh
OFF (LED3 Unlit) ON (LED3 Lit) setting
(Note 2)
N0.972 0011001111 g‘gg;"ggcmﬁ?ﬁmg@rﬁ:ﬂggt Nl cemie] Automatic cooling/heat- | Before power on (After configuring the A
. address) ing mode setting, perform a power reset.)
. Depends on the setting combination with No. 964
No.982 | 0110101111 | Targstevaporationtem- | (Note 5) Anytime after power on A
15\’1\/6‘ perature setting (Factory setting: OFF)
[0:0FF, Error out i i i
. put setting for re- Refrigerant leak detec- | After power on and while the compressor
(1Noo{\‘e] 1) No.985 1001101111 frigerant leak detection Error output tion output is stopped A
SW6-10:0N
No0.997 1010011111
Multiple-stage low-noise See note 9 below. After power on and while the compressor A
setting (Factory setting: OFF) is stopped
No.1006 0111011111

Note |

1) To change the settings, set SW6-10 to ON, set SW4, and press and hold SWP3 for 2 seconds or longer (OFF«—ON).
LEDS will light up when the switch setting is ON, and lights off when OFF.
Use the LED3 display to confirm that the settings are properly made.
The settings will need to be set again when the control board is replaced. Write down the settings on the electrical wiring drawing label.
2) A: Only the switch on OC needs to be set for the setting to be effective.
B: The switches on both the OC and OS need to be set to the same setting for the setting to be effective.
C: The switches on both the OC and OS need to be set.
D: The switch on either the OC or OS needs to be set.
3) For details, refer to the following page(s).[5-2-7 Defrost Operation Control]
4) The table below shows the combinations of the settings for items No. 897 and No. 900 and the target evaporating temperature setting that corresponds
to each combination.

)

Switch No.900 £

OFF ON 3

No.897 OFF 0°C [32°F] 9°C [48°F] -
ON 6°C [43°F] 14°C [57°F]

5) The table below shows the combinations of the settings for items No. 964 and No. 982 and the target evaporating temperature setting that corresponds
to each combination.

Switch No.982
OFF ON
No.964 OFF 0°C [32°F] 4°C [25°F]
ON -2°C [28°F] -6°C [21°F]

6) The table below shows the combination of the settings for items No.852 and No.853 and the target evaporating temperature (target ET) setting that
corresponds to each combination when energy-saving mode is activated. Refer to the following page(s). [2-4-7 Various Control Methods Using the
Signal Input/Output Connector on Outdoor Unit]

Switch No.852 OFF ON OFF ON
Switch No.853 OFF OFF ON ON
Target ET max 9°C [48°F] 11°C [52°F] 14°C [57°F] 17°C [63°F]
Target ET min 0°C [32°F] 3°C [37°F] 5°C [41°F] 6°C [43°F]

16
14
12
10

Evaporating temp. Terget (°C)

AT Temp. difference of IU inlet/set temp. (°C)
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[5-1 Dipswitch Functions and Factory Settings ]

7) Unless otherwise specified, leave the switch to OFF where indicated by "-," which may be set to OFF for a reason.

The function settings No. 768 through 1023 that are configured with SW4 (SW6-10: ON) will automatically be stored on the indoor units that support

8)
the new function*. The stored settings will automatically be restored when the outdoor unit control board is replaced.
If none of the connected indoor units supports the new function, no configuration information will be saved. If this is the case, manually record the
settings configuration on the control box panel.
9) The multiple-stage low-noise function controls the fan by targeting the capacities shown in the table below.
, No0.1006
Switch
OFF ON
No.997 OFF 50% 60%
ON 85% 70%

10) Shaded areas ([ ]) indicate factory settings.

(3) Fan board

Function according to switch
Switch Function setting Switch setting timing
OFF ON
SWi1 1 Enabling/Disabling no-load operation No-load oper- | No-load oper- | Anytime after power on
No-load operation will continue for ap- ation disabled | ation enabled
proximately 30 seconds, and then the
unit will come to an abnormal stop. For
details, refer to the following page(s). [8-
8-1(2)[7] Fan inverter damage check (no
load)]
2 - - - -
3 Address setting. See the notes below. 0 5 Before power on
4 Address setting. See the notes below. 0 6 Before power on

Note |

switch to OFF where indicated by "-," which may be set to OFF for a reason.
+To set the address for a unit with one fan, only set SW1-3 to ON (= address 5). To set the addresses for a unit with two fans,

set SW1-3 on the fan board on the right side (when seen from the front of the control box) to ON (= address 5) and set SW1-

4 on the left fan board to ON (= address 6).
+Leave SW1-1 to OFF during normal operation. Setting this switch to ON will disable the error detection function and may result

in equipment damage.

6 - chapter 5
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[5-1 Dipswitch Functions and Factory Settings ]

5-1-2 Indoor Unit Switch Functions and Factory Settings
(1) Dipswitches
1) SW1,3
Switch Function Function according to switch setting Switch setting timing Notes
OFF ON
Room temperature L Built-in sensor on
1 |detection position Indoor unit inlet the remote controller
2 |Clogged filter detection Not available Available
3 |Filter check reminder time setting 100h 2500h
4 | Outside air intake Disabled Enabled
5 |Remote display option Fan output Thermo-ON signal
SW1 6 |Humidifier control During heating operation | Always on while in the heating mode
Fan speed setting for
Heating Thermo-OFF Very Low Low
7 Forced heating operation i
at OA temp of 5°C or below Not available Avallable
g |Fan speed setting for According to the
Heating Thermo-OFF SW1-7 setting Preset speed ) -
- - While the unit is stopped
9 |Self-recovery after power failure Disabled Enabled (Remote controller OFF)
10 |Power source start-stop Disabled Enabled 35
1 Unit model selection Heat pump Cooling only ‘.E,
2 |Louver Not available Available 8
3 |Vane Not available Available ™
4 |Vane swing function Not available Available
SwW3 | S - - -
Vane angle limit settin :
s |or coolir?g operation 9 Downblow B,C Horizontal
Initial vane position Enabled Disabled
7 |Automatic LEV value Not available Available
conversion function
8 |Heating 4°C [7.2°F] up Enabled Disabled
9 |SHm setting 2°C [3.6°F] 5°C [9°F] ;@%gfggndgtggg?"ds onthe
10 |SCm setting 10°C [18°F] 15°C [27°F] ;'g,f,gfginndgtgggénds on the

Note 1. Settings in the shaded areas are factory settings.

Note 2. If both SW1-7 and SW1-8 are set to ON, the fan remains stopped during heating Thermo-OFF.
To prevent incorrect temperature detection due to a build-up of warm air around the indoor unit, use the built-in temperature sensor on the remote controller (SW1-1)
instead of the one on the indoor unit inlet thermistor.

Note 3. By setting SW3-1, SW1-7, and SW1-8 to a certain configuration, the fan can be set to remain stopped during cooling Thermo-OFF. See the table below for details.

Switch setting Fan speed during Thermo-OFF .
SW3-1 [sw1-7 [sw1-8 Heating| Cooling | Coeling-only/heat pump
OFF OFF Very Low
OFF [ON Low Preset speed| Heat pump
OFF ON Preset speed
ON Stop
OFF -
OFF Preset speed| Cooling-only
ON ON -
OFF - Sto
ON P
ON Stop Stop Heat pump

Note 4. Switch settings vary with indoor units models. Refer to the Service Handbook for indoor units for details.

Note I

The setting timing for SW2 is before power is turned on.
Switch settings vary with different types of indoor units. Refer to the service handbooks of relevant indoor units for details.
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(2) Address switch

Actual indoor unit address setting varies in different systems. Refer to the installation manual for the outdoor unit for details

on how to make the address setting.
Each address is set with a combination of the settings for the 10's digit and 1's digit.

(Example)

When setting the address to "3", set the 1's digit to 3, and the 10's digit to 0.
When setting the address to "25", set the 1's digit to 5, and the 10's digit to 2.

5-1-3 Remote Controller Switch Functions and Factory Settings

(1) MA simple remote controller (PAC-YT53CRAU)

There are switches on the back of the top case. Remote controller Main/Sub and other function settings are performed using
these switches. Ordinarily, only change the Main/Sub setting of SW1. (The factory settings are ON for SW2, and OFF for SW1,

3,and 4.)

10

EEEEEQQQQ The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
12 3 4 5 6 7 8 9

SWNo.| SW contents Main ON OFF Comment Switch setting timing

1 Remote controller Main Sub Set one of the two remote controllers at one Before bower on
Main/Sub setting u group to “ON”. pow
Temperature display . . | When the temperature is displayed in

2 | units setting Celsius | Fahrenhet [Fahrenheit], set to “OFF”. Before power on
Cooling/heating When you do not want to display “Cooling” and

3 display in AUTO mode Yes No “Heating” in the AUTO mode, set to “OFF”. Before power on
Indoor temperature When you want to display the indoor

4 display Yes No temperature, set to “ON”. Before power on

Note|

The MA remote controllers (PAR-CTO1MA series, PAR-4"x"MA series, or PAR-3"x"MA series ("X" represents 0 or later)) do
not have the switches listed above. Refer to the installation manual for the function setting.

8- chapter 5
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5-2 Outdoor Unit Control

5-2-1 Overview

+The outdoor units are designated as OC and OS in the order of capacity from large to small (if two or more units have the

same capacity, in the order of address from small to large).
+The setting of outdoor unit can be verified by using the self-diagnosis switch (SW4).

SW4 (SW6-10:0FF) Display
*The unit is designated as the OC: "OC" appears on the display.
*The unit is designated as OS: "OS" appears on the display

EEEEEQQQQ The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
12 3 4 5 6 7 8 9

+The OC determines the operation mode and the control mode, and it also communicates with the indoor units.
+The OS exercises autonomous distributed control (over defrost, error detection, and actuator control etc.) according to the

operation/control mode signals that are sent from the OC.

5-2-2 Rotation Control
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+At the initial startup, outdoor units start up in the order of "OC and OS." When the cumulative operation time of the OC reaches
two hours, the OS will start up before the OC at the next start up.
+Startup sequence rotation is performed while all the indoor units are stopped. (Even after two hours of operation, startup se-
quence rotation is not performed while the compressor is in operation.)
In a system with multiple outdoor units (OC and OS), when the integrated operation time of the unit in operation (either OC or
OS) reaches one hour during a cooling operation at low outside temperature, that unit will stop and the other unit will go into
operation.
*Two-outdoor-unit combination models will start rotation control when either of the outdoor units operates for four hours in total.
+For information about rotation control at initial startup, refer to the following page(s). [5-2-13 Control at Initial Startup]
+Performing startup sequence rotation does not change the basic operation of OC and OS. Only startup sequence is changed.
+Startup sequence of the outdoor units can be checked with the self-diagnosis switch (SW4) on the OC.

SW4 (SW6-10:0FF) Display

+OC—0S: "OC" and the OC address appear alternately on the display.
+OS—0C: "OS" and the OS address appear alternately on the display.

ON

0000

10

EEEEEQQQQ The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
12 3 4 5 6 7 8 9

5-2-3 Initial Control

+*When the power is turned on, the initial processing of the microcomputer is given top priority.
+During the initial processing, control processing of the operation signal is suspended. (The control processing is resumed after
the initial processing is completed. Initial processing involves data processing in the microcomputer and initial setting of each

of the LEV opening. This process will take up to 5 minutes.)
+During the initial processing, the LED monitor on the outdoor unit's control board displays S/W version — refrigerant type

— Model and capacity — and communication address in turn every second.

5-2-4 Startup Control

+The upper limit of frequency during the first 3 minutes of the operation is 50 Hz.
*When the power is turned on, normal operation will start after the initial start-up mode (to be described later) has been com-

pleted (with a restriction on the frequency).
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5-2-5

Refrigerant Bypass Control

Bypass solenoid valves (SV1a), which bypass the high- and low- pressure sides, perform the following functions.

(1) Bypass solenoid valve (SV1a) (ON [energized] = Open)

Operation

SV1a

ON

OFF

When starting-up the compressor of each
outdoor unit

ON for 4 minutes.

After the restoration of thermo or 3 minutes
after restart

ON for 4 minutes.

During cooling or heating operation with the
compressor stopped

ON for 3 minutes.
Exception: OFF when 63HS1-63LS is 0.2 MPa [29 psi] or less

After the operation has stopped

ON for 3 minutes.
Exception: OFF when 63HS1-63LS is 0.2 MPa [29 psi] or less

During compressor operation at Fmin fre-
quency in the cooling mode and when the
low pressure (63LS) drops (three or more
minutes after compressor startup)

When low pressure (63LS) drops
below 0.23 MPa [33 psi].

When low pressure (63LS) ex-
ceeds 0.38 MPa [55 psi].

The following conditions are met during the
heating mode: Compressor frequency after
power on is greater than 0.

The low pressure (63LS) drops (One or
more minutes after compressor startup if the
cumulative compressor operation time is
one hour or less; three or more minutes if
the cumulative compressor operation time is
one hour or more)

When the low pressure (63LS)
drops below 0.07 MPa [10 psi]

When the low pressure (63LS) ris-
es above 0.16 MPa [23 psi]

When high pressure (63HS1) rises

When the high pressure (63HS1)
reaches 3.62 MPa [525 psi] or high-
er during cooling operation

When the high pressure (63HS1)
reaches 3.43 MPa [497 psi] or high-
er during heating operation

When the high pressure (63HS1)
drops to 3.43 MPa [497 psi] or low-
er during cooling operation

When the high pressure (63HS1)
drops to 2.64 MPa [383 psi] or low-
er during heating operation

(2) Bypass solenoid valve (SV2) (ON [energized] = Open)

Operation

Sv2

ON

OFF

When returning to normal operation after
completion of the defrost cycle

ON for a few minutes

After a few minutes have passed

At startup

When TH7<=25°C [77°F], SV2
stays on for 5 minutes after startup
and stays on for 15 minutes until
the following conditions are met:
TH5-Te<=3°C [5°F] or

TH5 - Te < 15°C [27°F] (only
TH7<=-10°C[14°F]).

Other than on the left

When high pressure (63HS1) rises during
heating operation

When the high pressure (63HS1)
reaches 3.62 MPa [525 psi] or high-
er at the minimum frequency during
heating operation

When the high pressure (63HS1)
drops to 2.84 MPa [412 psi] or low-
er

Others

Always OFF

10 - chapter 5
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(3) Bypass solenoid valve (SV13) (ON [energized] = Open)

) SV13
Operation
ON OFF

When the high pressure (63HS1) | When the high pressure (63HS1)
reaches 3.62 MPa [525 psi] or high- | drops to 2.84 MPa [412 psi] or low-
er at the minimum frequency during | er after 60 seconds

heating operation

When high pressure (63HS1) rises during
heating operation
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5-2-6 Frequency Control

+Depending on the capacity required, the frequency of the compressor is controlled to keep constant evaporation temperature
during cooling operation, and condensing temperature during heating operation.

+The table below summarizes the operating frequency ranges of the inverter compressor during normal operation.

+The OS in the multiple-outdoor-unit system operates at the actual compressor frequency value that is calculated by the OS
based on the preliminary compressor frequency value that the OC determines.

Frequency/cooling (Hz) Frequency/heating (Hz)

Model Max Min Max Min
EM72 model 52 16 56 16
EM96 model 65 16 71 16
EM120 model 74 16 88 16
EM144 model 97 27 110 27
EM168 model 111 27 128 27
EM192 model 130 27 130 27
HM72 model 52 16 56 16
HM96 model 65 27 71 27
HM120 model 74 27 88 27

Note |

The maximum frequency during heating operation is affected by the outdoor air temperature to a certain extent.
The frequency may exceed the values shown above temporarily (e.g. during defrosting).

(1) Pressure limit
The upper limit of high pressure (63HS1) is preset, and when it exceeds the upper limit, the frequency is decreased every 15
seconds.
+The actuation pressure is when the high-pressure reading on 63HS1 is 3.58MPa[519psi].

(2) Discharge temperature limit
Discharge temperature (TH4) of the compressor in operation is monitored, and when it exceeds the upper limit, the frequency
is decreased every thirty second.
+Operating temperature is 110°C [230°F].

(3) Periodic frequency control
Frequency control other than the ones performed at start-up, upon status change, and for protection is called periodic frequen-
cy control (convergent control) and is performed in the following manner.
Periodic control cycle
Periodic control is performed after the following time has passed
+30 seconds after either compressor start-up or the completion of defrost operation
+30 seconds after frequency control based on discharge temperature or pressure limit
The amount of frequency change
The amount of frequency change is controlled to approximate the target value based on the evaporation temperature (Te) and
condensing temperature (Tc).

12 - chapter 5 BS_05_N
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5-2-7 Defrost Operation Control

(1) Starting the defrost operation

+The defrost cycle will start when all of the three conditions (outside temperature, cumulative compressor operation time, and
pipe temperature) under <Condition 1>, <Condition 2>, or <Condition 3> are met.

Condition 3
-5°C [23°F] or below

Condition 1 Condition 2

-5°C [23°F] or above

Outside temperature
(TH7)

Cumulative compressor
operation time

250 minutes or more

(the previous defrost time is
less than 12 minutes)

150 minutes or more

(the previous defrost time is
12 minutes or more)

50 minutes or more
90 minutes or more if the defrost prohibit timer is set to 90.

When THY7 is lower than -27°C
[-17°F], Te remains at -37°C

[-35°F] or lower continuously for
three minutes, or when TH7 is
-27°C [-17°F] or higher, Te re-
mains at 1.1xTH7-7.5 or lower
continuously for three minutes.

The evaporating temperature
has stayed below the tempera-
ture in the table below (Note1)
for 3 minutes

The evaporating temperature
has stayed below the tempera-
ture in the table below (Note1)
for 3 minutes

Evaporating tempera-
ture (Te)

Note |

1) Evaporating temperature (Te)

[]
EM72 EMO96 EM120 EM144 EM168 EM192 ‘%
SW4 (915) OFF | -13°C[9°F] | -13°C[9°F] | -13°C[9°F] | -11°C[12°F] | -11°C [12°F] | -11°C [12°F] :
SW4 (915)ON | -8°C[18°F] | -8°C[18°F] | -8°C[18°F] | -8°C[18°F] | -8°C[18°F] | -8°C [18°F]
HM72 HM96 HM120
SW4 (915) OFF | -13°C[9°F] | -13°C[9°F] | -13°C[9°F]
SW4 (915)ON | -8°C[18°F] | -8°C[18°F] | -8°C[18°F]

+The defrost cycle will not start if other outdoor units are in the defrost cycle or until a minimum of 10 minutes have passed
since the completion of the last defrost cycle.

+If 10 minutes have passed since compressor startup or since the completion of a defrost cycle, a forced defrost cycle can be
started by setting DIP SW4(16) to ON.

+Even if the defrost-prohibit timer is set to 90 minutes, the actual defrost-prohibit time for the next defrost cycle is 50 minutes
if the last defrost cycle took 12 minutes.

+All units in the heating mode will simultaneously go into the defrost cycle in a system with multiple units. The units that are
not in operation may or may not go into the defrost cycle, depending on the cumulative operation time of their compressors.

+Depending on the type of the connected indoor unit, etc., the next defrosting prohibition time may be 30 or 40 minutes.
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(2) Defrost operation

Compressor frequency Model Compressor frequency
Em;gnlfcl:/(li? EM120 models 129 Hz
EM144, EM168, EM192 models 155 Hz'!
HM96, HM120 models

Outdoor unit fan Stops

SV1a ON (open)

21S4a, 21S4b OFF

LEV1 072

LEV2a 41

LEV2b 3,000

LEV4 41 to 300 pulses

Sv2 OFF (close), ON (open)

SV12 OFF (close)

SV13 OFF (close)

SV16 ON (open)

*1. When THY7 is below -20°C [-4°F], the compressor frequency is 175 Hz.
*2. This value may be greater than 0 pulse depending on the 63LS and TH4 status.

(3) Stopping the defrost operation
+The defrost cycle ends under the following conditions:
- 12 minutes™" have passed since the defrost cycle started.
- The piping temperature (TH3) is detected to remain at 0°C [32°F] or higher for four minutes (when SW4 (916) is OFF).
- The piping temperature (TH3) is detected to remain at 5°C [41°F] or higher continuously for two minutes (when SW4 (916)
is ON).
+The defrost cycle will last for at least four minutes once it has started. However, the defrost cycle ends under the following
conditions:
- The piping temperature (TH3) exceeds 15°C [59°F] after one minute (when SW4 (916) is OFF).
- The piping temperature (TH3) exceeds a2 =25°C + TH7°C [77°F + TH7°F] after one minute (when SW4 (916) is ON).
+In the multiple-outdoor-unit system, the defrost cycle stops simultaneously for all units.

*1 If TH7 is below -20°C [-4°F], the defrost cycle may last for up to 20 minutes.
*2 5°C [41°F] < a = 25°C [T7°F].

(4) Problems during defrost operation
+If a problem is detected during defrost operation, the operation will be stopped, and the defrost prohibition time based on the
integrated compressor operation time will be set to 20 minutes.

(5) Change in the number of operating indoor units during defrost operation

+Even when there is a change in the number of operating indoor units during defrost operation, the operation will continue, and
an adjustment will be made after the completion of the defrost operation.
+Defrost operation will be continued, even if the indoor units stop or under the Thermo-OFF conditions until it has run its course.
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5-2-8 Refrigerant Recovery Control

Recovery of refrigerant is performed during heating operation to prevent the refrigerant from accumulating inside the unit while
it is stopped (unit in fan mode), or inside the indoor unit that is in cooling mode or in heating mode with thermo off.

It is also performed during cooling operation to prevent an excessive amount of refrigerant from accumulating in the outdoor
heat exchanger.

(1) During heating operation
Starting refrigerant recovery mode
The refrigerant recovery mode in heating starts when all of the following three conditions are met:

+10 minutes have passed since the completion of previous refrigerant recovery.
*TH4 > 105°C [221°F]
+Frequencies below 100 Hz

Refrigerant recovery
1) Refrigerantis recovered with the LEV on the applicable indoor unit (unit under stopping mode, fan mode, cooling, heating with

thermo off) being opened for 30 seconds.

Opening of LEV during refrigerant recovery
Opening of indoor unit LEV: 400 pulses

- ) 30 seconds i
Initial opening of LEV |<—>|

Start Finish

2) Periodic capacity control of the outdoor units and periodic LEV control of the indoor units will be suspended during refrigerant
recovery operation; they will be performed after the recovery has been completed.
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(2) During cooling operation
Starting refrigerant recovery mode
The refrigerant recovery mode starts when all the following conditions are met:

+30 minutes have passed since the completion of previous refrigerant recovery.
+When the unit keeps running for 3 minutes in a row or more with high discharge temperature
+TH4 > 105°C [221°F] or 63HS1 > 3.43 MPa [497 psi] (35 kg/cm?G) and SCO > 10°C [18°F]

Refrigerant recovery
The opening of LEV1 is increased and periodic control begins again.

5-2-9 Outdoor Unit Fan Control

(1) Control method
+Depending on the capacity required, the rotation speed of the outdoor unit fan is controlled by the inverter, targeting a constant
condensing temperature of (outside temperature + 10°C [18°F]) during cooling operation and constant evaporation tempera-
ture of (0°C [35°F]=0.71 MPa [103 psi]) during heating operation.
+The OS in the multiple-outdoor-unit system operates at the actual outdoor unit fan control value that is calculated by the OS
based on the preliminary outdoor unit fan control value that the OC determines.

(2) Control
+Outdoor unit fan stops while the compressor is stopped (except in the presence of input from snow sensor).
+The fan operates at full speed for 5 seconds after start-up.(Only when TH7<0°C [32°F])
+The outdoor unit fan stops during defrost operation.

(3) Outdoor heat exchanger capacity control pattern

+QOutdoor fan rotation control is supported.

+As the operation pattern number increases, the refrigerant bypassing the outdoor heat exchanger increases. As the operation
pattern number increases, the capacity difference becomes smaller between cooling operation.

+In each mode, the four-way valve and the expansion valve operate as shown in the table on the next page. The expansion
valve may open or close during the refrigerant equalization control or the evaporation temperature control. See [5-2-11 Re-
frigerant Flow Control (Linear Expansion Valves <LEV2a and LEV2b>)]
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Model | OPeration | Operation Four-way valve LEV Solenoid valve
mode pattern 21S4a 21S4b LEV2a LEV2b SV12 SV13 SV16
1 OFF OFF 41 3000 OFF OFF ON
EM72, Cooling
EM96. 2 OFF ON 3000 41 OFF OFF OFF
E',\\",I%O’ Heating 1 ON ON 3000 600" OFF OFF OFF
models Defrost
(reverse) 1 OFF OFF 41 3000 OFF OFF ON
1 OFF OFF 41 3000 OFF OFF ON
EM144, Cooling
Emgg, 2 OFF ON 3000 41 OFF OFF OFF
HM96. Heating 1 ON ON 3000 1600 OFF OFF OFF
HM120 Defrost
models (reverse) 1 OFF OFF 41 3000 OFF OFF ON

*1. In the heating mode, the openings of LEV2a and LEV2b change according to the outside temperature.

5-2-10

Subcool Coil Control (Linear Expansion Valve <LEV1>)

+The OC and OS controls the subcool coil individually.

Heating mode

Cooling mode

Stopping mode

Defrost

Thermo-ON

Thermo-OFF

Thermo-ON

Thermo-OFF

LEVA1

0

0 (*1)

*2

0

0 (*3)

0 (*4)

*1. The LEV opens to 65 pulses when 15 minutes have passed after Thermo-OFF.
*2. The LEV is controlled every 30 seconds to maintain constant the subcool at the outdoor unit heat exchanger outlet that is
calculated from the values of high pressure (63HS1) and liquid piping temperature (TH3), or the superheat that is calcu-
lated from the values of low pressure (63LS) and the bypass outlet temperature (TH2) of the subcool coil.
*3. When SW4(988)=0FF, LEV1=0, when SW4(988)=0ON, LEV1=480
*4. During the defrost cycle, normally, the valve initially operates at 0 pulses, although it may operate at higher pulses de-
pending on the 63LS and TH4 status.

5-2-11

Refrigerant Flow Control (Linear Expansion Valves <LEV2a and LEV2b>)

+Refrigerant flow is controlled by each unit in the combined models during heating. Refrigerant flow control is performed by the
OC and OS individually.
+Valve opening is controlled based on the values of high pressure (63HS1), discharge temperature (TH4), low pressure
(63LS), and piping temperature (TH5).
+The valve moves to the predetermined position while the unit is stopped.
+See [5-2-9 Outdoor Unit Fan Control] for the operation of LEV2 in different operation modes.

5-2-12

Injection Control (Linear Expansion Valve <LEV4>)

*LEV4 opening is adjusted every 30 seconds to keep the discharge temperature (TH4) within the predetermined range.
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5-2-13 Control at Initial Startup

+*When started up for the first time after power on, the unit goes into the initial startup mode.
+At the completion of the initial operation mode on the OC and OS, they will go into the normal control mode.

(1) Single-outdoor-unit system

Initial startup mode starts.

+ 50 < F < 60Hz
Completed in the integrated operation time of 35 minutes.

or F<50Hz

Completed in the integrated operation time of 90 minutes.
or the discharge superheat (TH4 - Tc) is detected (within
5 minutes of startup) that remains above approximately
25 degrees for one minute or if the shell bottom SH
(TH15-Te) is 15 deg or above (for continuous 5 minutes)
10 minutes after start up.

v

Initial startup mode complete
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(2) Two-outdoor-unit system

| Initial startup mode starts.

:

+ The compressor on the OC starts up.

+ F <60Hz

The total operating load of the indoor unit
after 5 minutes of operation is M96 or above.
("1>Qj=50)

¢ Yes

No

+ The compressor on the OC remains in operation, and the
compressor on the OS starts up.

50 < F < 60Hz (both OC and OS)
Completed in the integrated operation time of 35 minutes.

or F <50Hz (both OC and OS)
Completed in the integrated operation time of 90 minutes.

or the discharge superheat (TH4 - Tc) is detected (within
5 minutes of startup) that remains above approximately
25 degrees for one minute or if the shell bottom SH
(TH15-Te) is 15 deg or above (for continuous 5 minutes)
10 minutes after start up.

*3

+ The compressor on the OC starts up.

+ 50 < F< 60Hz (OC)
Completed in the integrated operation time of 35 minutes.
or F<50Hz (OC)
Completed in the integrated operation time of 90 minutes.
or the discharge superheat (TH4 - Tc) is detected (within
5 minutes of startup) that remains above approximately
25 degrees for one minute or if the shell bottom SH
(TH15-Te) is 15 deg or above (for continuous 5 minutes)
10 minutes after start up.

:

Both the OC and OS stop.
The startup sequence of the OC and OS is rotated.

!

The compressor on the OS starts up.

50 < F < 60Hz (OS)

Completed in the integrated operation time of 35 minutes.
or F <50Hz (0S)

Completed in the integrated operation time of 90 minutes.
or the discharge superheat (TH4 - Tc) is detected (within
5 minutes of startup) that remains above approximately
25 degrees for one minute or if the shell bottom SH
(TH15-Te) is 15 deg or above (for continuous 5 minutes)
10 minutes after start up.

<

| Initial startup mode complete

x1 ¥ Qj:Total capacity (models) code

18 - chapter 5

*2

The air conditioning load is too small for both the OC and the OS to

simultaneously stay in operation.

*3

The air conditioning load is high enough for both OC and OS to
simultaneously stay in operation.
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5-2-14 Emergency Operation Mode

1. Problems with the outdoor unit
+Systems with two outdoor units have a mode that allows one of the outdoor units to perform a backup operation when the
other outdoor unit in the system malfunctions.
+This mode can be started by performing an error reset via the remote controller.

(1) Starting the emergency operation

1) When an error occurs, the error source and the error code will be displayed on the display on the remote controller.
2) The error is reset using the remote controller.
3) If an error code appears that permits an emergency operation in step 1) above, (See the table below.), the retry operation
starts.
4) If the same error is detected during the retry operation (step 3) above), an emergency operation can be started by resetting
the error via the remote controller.
Error codes that permit an emergency operation (Applicable to both OC and OS)

Trouble source Erlé)r;gﬁggsc?g:)gg?oi;an Error code description
0403 Serial communication error
1550 Liquid back error (detected by current sensor)
4220,4225,4226 Bus voltage drop
4230,4235 Heatsink overheat protection
Compressor 4240,4245 Overload protection
Fan motor - o
Inverter 4250,4255,4256 Overcurrent relay trip 5
5110 Heatsink temperature sensor failure (THHS) §
5120 DCL temperature sensor circuit fault n
5301 Current sensor/circuit failure
5305,5306 Position error
Thermistor TH2 5102 Subcool heat exchanger bypass outlet temperature sensor failure
TH3 5103 Pipe temperature sensor failure
TH4 5104 Discharge temperature sensor failure
TH6 5106 Subcool heat exchanger liquid outlet sensor failure
TH7 5107 Outside air temperature sensor failure
TH15 | 5115 Compressor shell bottom temperature sensor fault
Power 4102 Open phase
4115 Power supply sync signal abnormality

* In the event of Accumulator inlet temperature sensor failure (TH5 5105 error), the emergency operation mode cannot be
activated to protect the fusible plug. Replace the sensor.

Emergency operation pattern (2 outdoor units)

OC failure| OS failure
pattern pattern

oC Trouble | Normal
oS Normal | Trouble
Emergency | Cooling | Permitted | Permitted
operation [Heating | Permitted | Permitted

Maximum total capacity
of indoor units (Note 1)

60%

(Note 1) If an attempt is made to put into operation a group of indoor units whose total capacity exceeds the maximum
allowable capacity, some of the indoor units will go into the same condition as Thermo-OFF.
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[6-2 Outdoor Unit Control ]

(2) Ending the emergency operation
1) End conditions
When one of the following conditions is met, emergency operation stops, and the unit makes an error stop.

+*When the integrated operation time of compressor in cooling mode has reached four hours.
+*When the integrated operation time of compressor in heating mode has reached two hours.
*When an error is detected that does not permit the unit to perform an emergency operation.

2) Control at or after the completion of emergency operation
+At or after the completion of emergency operation, the compressor stops, and the error code reappears on the remote con-

troller.
+If another error reset is performed at the completion of an emergency mode, the unit repeats the procedures in section (1)

above.
+To stop the emergency mode and perform a current-carrying operation after correcting the error, perform a power reset.

2. Communication circuit failure or when some of the outdoor units are turned off
This is a temporary operation mode in which the outdoor unit that is not in trouble operates when communication circuit failure
occurs or when some of the outdoor units are turned off.

(1) Starting the emergency operation (When the OC is in trouble)
1) When an error occurs, the error source and the error code appear on the display on the remote controller.
2) Reset the error via the remote controller to start an emergency operation.

Precautions before servicing the unit

+*When the OC is in trouble, the OS temporarily takes over the OC's function and performs an emergency operation. When this
happens, the indoor unit connection information are changed.

+In a system that has a billing function, a message indicating that the billing system information has an error may appear on
the TG-2000A. Even if this message appears, do not change (or set) the refrigerant system information on the TG-2000A.
After the completion of an emergency operation, the correct connection information will be restored.

(2) Starting the emergency operation (When the OS is in trouble)

1) A communication error occurs. — An emergency operation starts in approximately six minutes.

Error codes that permit an emergency operation (Applicable to both OC and OS)

Error codes that permit an o
Trouble source emergency operation Error code description
Circuit board failure or the power 6607 No acknowledgement error
to the outdoor units is off 6608 No response error

Emergency operation pattern (2 outdoor units)

OC failure| OS failure
pattern pattern

oC Trouble | Normal
0oS Normal | Trouble
Emergency | Cooling | Permitted | Permitted
operation | Heating | permitted | Permitted

Capacity that matches
the total capacity of the
operable outdoor units

Maximum total capacity
of indoor units (Note 1)

(Note 1) If an attempt is made to put into operation a group of indoor units whose total capacity exceeds the maximum
allowable capacity, some of the indoor units will go into the same condition as Thermo-OFF.

(3) Ending the emergency operation
When communication is restored, the emergency mode is cancelled, and the units go into the normal operation mode.
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5-2-15 Operation Mode

(1) Indoor unit operation mode
The operation mode can be selected from the following 5 modes using the remote controller.

1 Cooling mode

Heating mode

Dry mode

2
3
4 Fan mode
5 | Stopping mode

(2) Outdoor unit operation mode

1 Cooling mode All indoor units in operation are in cooling mode.
2 Heating mode All indoor units in operation are in heating mode.
3 | Stopping mode All indoor units are in fan mode or stopping mode.

Note |

When the outdoor unit is performing a cooling operation, the operation mode of the connected indoor units that are not in the
cooling mode (Stopped, Fan, Thermo-OFF) cannot be changed to heating from the remote controller. If this attempt is mode,
"Heating" will flash on the remote controller. The opposite is true when the outdoor unit is performing a heating operation. (The
first selection has the priority.)

5-2-16 Demand Control

Cooling/heating operation can be prohibited (Thermo-OFF) by an external input to the indoor units.

Note |

When DIP SW6-8 is set to ON, the 4-step DEMAND control is enabled.
Eight-step demand control is possible in the system with two outdoor units.
Twelve-step demand control is possible in the system with three outdoor units.

For details, refer to the following page(s). [2-4-7 Various Control Methods Using the Signal Input/Output Connector on Outdoor
Unit]

5-2-17 Control of Crankcase Heater

A crankcase heater is used to heat the compressor motor on the stopped outdoor unit to make liquid refrigerant in the com-
pressor evaporate or to keep liquid refrigerant from flooding the compressor.

+Initial power on after power is turned on: Stays on for 16 hours, and then transitions to the operation that is performed while

the compressor is stopped
+*When the compressor is stopped: Stays on for 30 minutes after the compressor stopped, and then repeats the off-on cycle

at 30-minute intervals
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[6-1 Read before Test Run ]

6-1 Read before Test Run

(1) Check for refrigerant leak and loose cables and connectors.

(2) When opening or closing the front panel of the control box, do not let it come into contact with
any of the internal components.

Note |

+The control box contains several high voltage charging components. Before inspecting the control box, ensure that the unit
is turned off and that the voltage between the tab terminals FTP and FTN on the INV board has dropped sufficiently (to 20
VDC or lower).

+Disconnect the relay connectors (FAN 1 and FAN 2) on the outdoor unit fan before performing maintenance work. (Before
connecting or disconnecting the connector, check that the outdoor unit fan is stopped and that the voltage across pins 1 and
5 of connector RYPN has dropped to 20 VDC or less. If the outdoor unit fan is turned by strong winds, the main circuit capacitor
will be energized and poses an electric shock hazard. Refer to the wiring diagram name plate for details.

+To connect wiring to TB7, check that the voltage is 20 VDC or below.

+Reconnect the relay connectors (FAN 1 and FAN 2) on the outdoor unit fan after completion of maintenance work.

(3) Measure the insulation resistance between the power supply terminal block and the ground
with a 500V megger and make sure it reads at least 1.0Mohm.

Note |

+Do not operate the unit if the insulation resistance is below 1.0Mohm.

+Do not apply megger voltage to the terminal block for transmission line. Doing so will damage the controller board.

*The insulation resistance between the power supply terminal block and the ground could go down to close to 1Mohm imme-
diately after installation or when the power is kept off for an extended period of time because of the accumulation of refrigerant
in the compressor.

+If insulation resistance is 1 MQ or below, by turning on the main power and keeping it on for at least 16 hours, the refrigerant
in the compressor will evaporate and the insulation resistance will go up. (Refer to section (7) for details.)

+Do not measure the insulation resistance of the terminal block for transmission line for the unit remote controller.

(4) When the power is turned on, the heater is energized even while the compressor is not operat-
ing.
Note|

+Before turning on the power, disconnect all power supply wires from the compressor terminal block, and measure the insula-
tion resistance of the compressor.

+Check the compressor for a ground fault. If the insulation resistance is 1.0 MQ or below, connect all power supply wires to
the compressor and turn on the power to the outdoor unit. (The liquid refrigerant in the compressor will evaporate by energiz-
ing the heater.)

+Make sure both the gas and liquid valves are fully opened.

+Be sure to tighten the cap.
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(5) Check the phase sequence and the voltage of the power supply.
When the voltage is out of the £10% range, or when the phase voltage difference is more than 2%, please discuss the counter-
measure with the customer.

(6) [When a transmission booster is connected]
Turn on the transmission booster before turning on the outdoor units.

Note |

+If the outdoor units are turned on first, the connection information for the refrigerant circuit may not be properly recognized.
+In case the outdoor units are turned on before the transmission booster is turned on, perform a power reset on the outdoor
units after turning on the power booster.
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[6-1 Read before Test Run ]

(7) Before starting operation, leave the power on for the time periods shown in the table below.
Time to leave the power on before starting operation

Minimum outside temperature Time
Minimum outside temperature < 0 °C [32 °F] 16 hours
0 °C [32 °F] < Minimum outside temperature < 15 °C [59 °F] 12 hours
15 °C [59 °F] < Minimum outside temperature < 30 °C [86 °F] 10 hours
30 °C [86 °F] < Minimum outside temperature 8 hours

Keep the power on while the units are operating. Keep the air conditioning units on even during periods when they are not in
use, except for maintenance or installation. Failure to do so may disable safety devices.

+If the shut off valve kits are connected, turn on the indoor units, shut off valve kits, and transmission boosters before turning
on the outdoor unit.

(8) When a power supply unit is connected to the transmission line for centralized control(*), per-
form a test run with the power supply unit being energized. Leave the power jumper connector
on CN41 as it is (factory setting).

*Includes the cases where power is supplied to the transmission line from a system controller with a power-supply function

(9) After a test run
System response setting No. 768 can be disabled before a test run is started other than at the time of initial installation. To
enable the System response setting No. 768, make the setting after a test run is completed.This allows the system to respond

(close the shut off valve) to communication errors or sensor failures.
Refer to (2) in [5-1-1 Outdoor Unit Switch Functions and Factory Settings] for the settings of No. 768.
After enabling No. 768, turn off all bits of SW4 and the bits of SW6 to SW10, then check that the FLAG 4 on the Control Board

LED display is lit.
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[6-2 Operation Characteristics and Refrigerant Charge ]

6-2 Operation Characteristics and Refrigerant Charge

Itis important to have a clear understanding of the characteristics of refrigerant and the operating characteristics of air conditioners
before attempting to adjust the refrigerant amount in a given system.

1)
2)

3)

4)

The following shows items of particular importance.
During cooling operation, the amount of refrigerant in the accumulator is the smallest when all indoor units are in operation.

During heating operation, the amount of refrigerant in the accumulator is the largest when a small number of indoor units are
in operation.

General tendency of discharge temperature

+Discharge temperature tends to rise when the system is short on refrigerant.

+Changing the amount of refrigerant in the system while there is refrigerant in the accumulator has little effect on the discharge
temperature.

*The higher the pressure, the more likely it is for the discharge temperature to rise.

+The lower the pressure, the more likely it is for the discharge temperature to rise.

When the amount of refrigerant in the system is adequate, the compressor shell temperature is 10 to 60°C [18 to 108°F] higher
than the low pressure saturation temperature (Te).

— If the temperature difference between the compressor shell temperature and low pressure saturation temperature (Te) is
smaller than 5°C [9°F], an overcharging of refrigerant is suspected.

6-3 Evaluating and Adjusting Refrigerant Charge

6-3-1 Refrigerant Overcharge and undercharge

Overcharging or undercharging of refrigerant can cause the following symptoms:
Before attempting to adjust the amount of refrigerant in the system, thoroughly check the operating conditions of the system.
Then, adjust the refrigerant amount by running the unit in the refrigerant amount adjust mode.

The system comes to an abnormal stop, displaying 1500/1550 (liquid back) on the con- | Overcharged refrigerant
troller.

The operating frequency does not reach the set frequency, and there is a problem with | Insufficient refrigerant amount
performance.

The system comes to an abnormal stop, displaying 1102 (abnormal discharge tempera-
ture) on the controller.

6-3-2 Checking the Refrigerant Charge during Operation

Operate all indoor units in either cooling-only or heating-only mode, and check such items as discharge temperature, subcool-
ing, low pressure, suction temperature, and shell bottom temperature to estimate the amount of refrigerant in the system.

Symptoms Conclusion

Discharge temperature is high. (Normal discharge temperature is below 105°C [221°F].) * Slightly under-
charged refrigerant

Low pressure is unusually low.

Suction superheat is large. (Normal suction superheat is less than 20°C [36°F].)

Compressor shell bottom temperature is high. (The difference between the compressor shell
bottom temperature and low pressure saturation temperature (Te) is greater than 60°C [108°F].)

Discharge superheat is small. (Normal discharge superheat is greater than 10°C [18°F].) Slightly overcharged
refrigerant

Compressor shell bottom temperature is low. (The difference between the compressor shell bot-
tom temperature and low pressure saturation temperature (Te) is less than 5°C [9°F].)

*Evaluate the refrigerant amount using other criteria during the injection control.

BS_06_O chapter 6 - 3
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6 Test Run

[6-3 Evaluating and Adjusting Refrigerant Charge ]

6-3-3 Maximum refrigerant charge

There is a limit to the amount of refrigerant that can be charged into a unit. Observe the maximum refrigerant charge in the

table below.

+EM72-192Y/(T)XU-A

->

*>

*>

4 - chapter 6

Unit model EM72 EM96 EM120 EM144 EM168 EM192
Maximum refrigerant | Factory charged 5.3 kg 5.3 kg 5.3 kg 6.3 kg 6.3 kg 6.3 kg
charge Charged on site | 23.8 kg 27.2 kg 27.2 kg 31.0 kg 31.3 kg 31.3kg
Total for system | 29.1 kg 32.5kg 32.5kg 37.3 kg 37.6 kg 37.6 kg
Factory charged 187 oz 187 oz 187 oz 223 oz 223 oz 223 oz
Charged on site 840 oz 960 oz 960 oz 1094 oz 1105 oz 1105 oz
Total for system | 1027 oz 1147 oz 1147 oz 1316 oz 1327 oz 1327 oz
EM264-384Y(T)SXU-A
Unit model EM264 EM288 EM312 EM336 EM360 EM384
Maximum refrigerant | Factory charged | 11.6 kg 12.6 kg 12.6 kg 12.6 kg 12.6 kg 12.6 kg
charge Charged on site | 52.9 kg 51.9 kg 52.0 kg 52.9 kg 52.9 kg 53.0 kg
Total for system | 64.5 kg 64.5 kg 64.6 kg 65.5 kg 65.5 kg 65.6 kg
Factory charged | 410 oz 445 oz 445 oz 445 oz 445 oz 445 oz
Charged on site | 1866 oz 1831 0z 1835 oz 1866 oz 1866 oz 1870 oz
Total for system | 22760z | 22760z | 22790z | 23110z | 23110z | 23140z
HM72-120Y(T)XU-A
Unit model HM72 HM96 HM120
Maximum refrigerant | Factory charged 5.3 kg 6.3 kg 6.3 kg
charge Charged on site | 23.8 kg 28.0 kg 28.4 kg
Total for system | 29.1 kg 34.3 kg 34.7 kg
Factory charged | 187 oz 223 oz 223 oz
Charged on site 840 oz 988 oz 1002 oz
Total for system | 1027 oz 1210 oz 1225 oz
HM144-240Y(T)SXU-A
Unit model HM144 HM192 HM240
Maximum refrigerant | Factory charged | 10.6 kg 12.6 kg 12.6 kg
charge Charged on site | 49.7 kg 51.1 kg 51.2kg
Total for system | 60.3 kg 63.7 kg 63.8 kg
Factory charged | 374 oz 445 oz 445 oz
Charged on site | 1754 oz 1803 oz 1807 oz
Total for system | 2128 0z | 2247 0z | 22510z

BS_06_O



[6-3 Evaluating and Adjusting Refrigerant Charge ]

6-3-4 Refrigerant Charge Adjustment Mode

Follow the procedures below to add or extract refrigerant as necessary depending on the operation mode.

When the function switch (SW4 (3)) on the main board on the outdoor unit (OC only) is turned to ON, the unit goes into the
refrigerant amount adjust mode, and the following sequence is followed.

Note |

The unit will not go into the refrigerant amount adjust mode when the switch on the OS is set to ON.

Operation
When the unit is in the refrigerant amount adjust mode, the LEV on the indoor unit does not open as fully as it nor-
mally does during cooling operation to secure subcooling.

Note|
1) Using the flowchart on the next page, adjust the refrigerant charge. Check the TH4, TH3, TH2, TH6, Te, and Tc values of OC
and OS by setting the diagnostic switch (SW4 (SW6-10: OFF) first, and use these values to diagnose the refrigerant charge.
2) There may be cases when the refrigerant amount may seem adequate for a short while after starting the unit in the refrigerant
amount adjust mode but turn out to be inadequate later on (when the refrigerant system stabilizes).
When the amount of refrigerant is truly adequate.
TH3-TH6 on the outdoor unit is 5°C [9°F] or above and SH on the indoor unit is between 5 and 15°C [9 and 27°F].
The refrigerant amount may seem adequate at the moment, but may turn out to be inadequate later on.
TH3-TH6 on the outdoor unit is 5°C [9°F] or less and SH on the indoor unit is 5°C [9°F] or less.
Wait until the TH3-TH6 reaches 5°C [9°F] or above and the SH of the indoor unit is between 5 and 15°C [9 and 27°F] to de-
termine that the refrigerant amount is adequate.
3) Ifthe high pressure is not at least 2.0 MPa [290 psi], a correct judgment will not be possible for refrigerant adjustment. Perform
the adjustment when the outdoor air temperature is at least 20°C [68°F].
4) Refrigerant amount adjust mode automatically ends 90 minutes after beginning. When this happens, by turning off the SW4
(3) and turning them back on, the unit will go back into the refrigerant amount adjust mode.

SW4 settings

c

Self-diagnosis swithes on TH4 Self-diagnosis swithes on TH3 955

7]

(]

ON ON -

Clal0el e ol e el ©
12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10
Self-diagnosis swithes on Te Self-diagnosis swithes on Tc

ER,E A GRAE AN AGRNN

7 8 9 10 7 8 9 10

Self-diagnosis swithes on TH2 Self-diagnosis swithes on TH6

ERNGRARR RERN G RRAR

7 8 9 10 7 8 9 10

EEEEEQQQQ The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
12 3 4 5 6 7 8 9
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[6-3 Evaluating and Adjusting Refrigerant Charge ]

Start
Turn on SW4 (3) on the OC.

Put all indoor units in the test run mode
and run the units in cooling mode.

— NO

<
i

Has the initial start-up

NO

mode been completed?

Has it been at least

NO

30 minutes since
start up?

Is the TH4 value of the OC and
OS at or below 105°C [221°F]?
1

Gradually add refrigerant from
the service port on the low-
pressure side.

Has the operating frequency
of the compressor on the OC and
OS become stable?

Note 3

NO

Keep the unit running for 5 minutes after
adjusting the refrigerant amount to
determine its adequacy.

Note 2

oes 8°C [14.4°F] < Te-TH3 <12°C [21.6°F] hold trug

(Use the largest “Tc - TH3" value of tLe
d 0S.)

Note 1
YES

0C an

Gradually add refrigerant from | NO
L— the service port on the low
pressure side.

Does TH2-Te> 10°C [18°F] hold true?
(Check this item on the unit whose “Tc - TH3" value was
used in the step above.)

Note 1

YES

Keep the unit running for 5 minutes after adjusting the
refrigerant amount to determine its adequacy. Note 2 s

|NO

Gradually add refrigerant from
the service port on the low
pressure side.

Is the TH4 value of the OC and
OS at or below 105°C [221°F]

YES

y

Adjustment complete
Turn off SW4 (3) on the OC.
Note 4

NO

Keep the unit running for 5 minutes
after adjusting the refrigerant amount
and check(Tc-TH3) Note 2

Does the following hold true?
Tc-TH3 <8°C [14.4°F

YES

Gradually draw out
refrigerant from the service
port on the low pressure side]

Gradually add refrigerant from
the service port on the low
pressure side.

For information about Notes 1 through 4 in the flowchart, refer to items 1) through 4) on the previous page.

/\ CAUTION

Do not release the extracted refrigerant into the air.
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6-4

The Following Symptoms Are Normal

Symptoms

Remote controller
display

Cause

The indoor unit does not start
after starting cooling (heating)
operation.

"Cooling (heating)"
icon blinks on the
display.

The unit cannot perform a heating (cooling) operation when other indoor
units on the same refrigerant system, are performing a cooling (heating)
operation.

The auto vane adjusts its posi-
tion by itself.

Normal display

After an hour of cooling operation with the auto vane in the vertical posi-
tion, the vane may automatically move into the horizontal position.
Louver blades will automatically move into the horizontal position while
the unit is in the defrost mode, pre-heating stand-by mode, or when the
thermostat triggers unit off.

The fan speed changes
during heating.

Normal display

Very Low fan speed when "Thermo-OFF.' Changes from Very Low to pre-
set fan speed when "Thermo-ON" depending on pipe temperature.

The fan stops during heating

The fan remains stopped during defrost operation.

switch is turned on.

operation. Defrost

The fan keeps running after Unlit When the auxiliary heater is turned on, the fan operates for one minute
the unit has stopped. after stopping to dissipate heat.

The fan speed does not reach The fan operates at extra low speed for 5 minutes after it is turned on or
the set speed when operation STAND BY until the pipe temperature reaches 35°C[95°F], then it operates at low

speed for 2 minutes, and finally it operates at the set speed.
(Pre-heating stand-by)

When the main power is
turned on, the display shown
on the right appears on the in-
door unit remote controller for
5 minutes.

"HO" or "PLEASE
WAIT" icons blink
on the display.

The system is starting up. Wait until the blinking display of "HO" or
"PLEASE WAIT" go off.

The drain pump keeps run-

The drain pump stays in operation for three minutes after the unit in the

while the unit is stopped.

ning after the unit has Unlit cooling mode is stopped.
stopped.
The drain pump is running Unlit When drain water is detected, the drain pump goes into operation even

while the unit is stopped.

Indoor unit makes noise
during cooling/heating
changeover.

Normal display

This noise is made when the refrigerant circuit is reversed and is normal.

Sound of the refrigerant flow is
heard from the indoor unit im-
mediately after starting opera-
tion.

Normal display

This is caused by the transient instability of the refrigerant flow and is nor-
mal.

Warm air sometimes comes
out of the indoor units that are
not in the heating mode.

Normal display

This is due to the fact that the LEVs on some of the indoor units are kept
slightly open to prevent the refrigerant in the indoor units that are not op-
erating in the heating mode from liquefying and accumulating in the com-
pressor. It is part of a normal operation.
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[7-1 Error Code and Preliminary Error Code Lists ]

7-1  Error Code and Preliminary Error Code Lists

Searched unit

Prelimi- (pEr;?rL_ 2 5
gggé grarz)yr inary) Error code definition § = s> Notes
code detail 5|2 ; <z( 8
code el s5|S|w|g
c1512(85
8 SElw|a|&
4300 1
4305 5 . o
0403 4306 6 Serial communication error OO (page 7)
(Note) | (Note)
0404 - - Indoor unit control-related errors 0] (page 8)
0900 - - Test run (0]
0910 - - Circuit check (detected unit) 0] (page 8)
0911 - - Circuit check (other units) O| O (page 8)
1102 1202 - Discharge temperature fault (0] (page 9)
1301 - - Low pressure fault (0] (page 10)
1302 1402 - High pressure fault O (page 11)
Liquid back error
1500 1600 ) (detected by refrigerant temperature) o (page 12)
- 1605 - Preliminary suction pressure fault (0]
1521 - - Refrigerant leak error (self detection of the unit) (0] (page 13)
1522 - - Refrigerant leak error (other units) OO (page 13)
- 1625 - Refrigerant sensor maintenance (indoor unit) O (page 16)

Liquid back error
001 (Instantaneous overcurrent detected with the cur- | O (page 14)
rent sensor)

Liquid back error
1550 1650 002 (Overcurrent effective value shut off error detected | O (page 14)
with the current sensor)

Liquid back error
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003 (ACCT overcurrent error detected with the current | O (page 14)
sensor)

2500 - - Drain sensor submergence (0] (page 17)
2502 - - Drain pump fault o] (page 18)
2600 - - Water leakage (0] (page 19)
2601 - - Water supply cutoff (0] (page 19)
3121 - - Out-of-range outside air temperature o (page 20)
4102 4152 - Open phase o (page 21)
4106 - - Transmission power supply fault O (page 22)
4109 - - Indoor unit fan operation error O (page 22)
4114 - - Indoor unit fan motor error o] (page 23)
4115 - - Power supply sync signal abnormality 0] (page 23)
4116 - - RPM error/Motor error (0] (0] (page 24)
4121 4171 - Function setting error (6] (page 24)
4124 ) _ rEnlglci:tt;ic system not operate due to damper abnor- o (page 25)
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7 Troubleshooting Using Error Codes

[7-1 Error Code and Preliminary Error Code Lists ]

Searched unit
- Error = =
Prelimi- : = ko)
Error nary (‘i)rzglm;- Error code definition T | e 2 £ Notes
Code | error detrayil S|E|E AR
code code 8l 5 55|
T|lo|ls|w| 8
sS|e|2|0|§
o|lE|lwn|a|&
4130 - - Control power supply error (0] (page 26)
4136 - - Safety shut off valve circuit error O (page 27)
[0] Backup operation (0]
,(A\Pgagmal bus voltage drop (Software detection) o (page 28)
(1081 Ab I'b It drop (Soft d tion)
normal bus voltage drop (Software detection
4220 | 4320 (TXU) o (page 29)
4225 4325
4226 4326 [109] | Abnormal bus voltage rise (Software detection) (6] (page 30)
(Note) | (Note) [ (111] | Logic error 0 (page 30)
[129] | Control power-supply fault (0] (page 31)
(31] Low bus voltage at startup (YXU) O (page 31)
Low bus voltage at startup (TXU) (6] (page 31)
4230 4330
4235 4335 . .
4936 4336 [125] | Heatsink overheat protection (0] (page 32)
(Note) | (Note)
4240 4340 ;
{ YX
4945 4345 _ Overload protection (YXU) (0] (page 33)
4246 4346
(Note) | (Note) Overload protection (TXU) O (page 34)
[0] Backup operation o
[101] | IPM error O (page 35)
4250 4350
4255 4355 [104] | Short-circuited IPM/Ground fault (0] (page 36)
(lrl\lzoft’g) (‘,1\]332) [105] | Overcurrent error due to short-circuited motor (0] (page 37)
[106] | Instantaneous overcurrent (S/W detection) O (page 38)
[107] | Overcurrent (effective value)(S/W detection) (6] (page 38)
4255 4355 N
4956 4356 [137] | Motor synchronization loss (6] (page 39)
4260 - - Heatsink overheat protection at startup o (page 39)
R_’r?_tlgqn air temperature o) (page 40)
5101 1202 ) Temperature sensor ( )
fault OA ; e
processing unit inlet
temperature (TH4) 0 (page 40)
Indoor unit pipe tem-
perature (TH22) 0 (page 40)
) Temperature sensor OA processing unit pipe
5102 1217 fault temperature (TH2) 0 (page 40)
HIC bypass circuit outlet
temperature (TH2) 0 (page 41)
2 - chapter 7 BS_07_N




[7-1 Error Code and Preliminary Error Code Lists ]

Searched unit
Prelimi- | 5" = 5
Error nary (prelim- init = g =
Code error mary.) Error code definition S| = S 2 S Notes
code detail s|3|e|Z|°S
code ol &6|S|w|g
218|218 ¢
8 E= I &
Indoor unit gas-side
pipe temperature (0] (page 40)
(TH23)
Temperature sensor OA processing unit gas-
5103 1205 00 side pipe temperature (0] (page 40)
fault
(TH3)
Pipe temperature at
heatexchanger outlet (0] (page 41)
(TH3)
OA processing unit in-
take air temperature (0] (page 40)
(TH1)
(page 40)
Temperature sensor . Detectable
5104 1202 - fault Outside temperature o only by the All-
(TH24) ;
Fresh type in-
door units
Outdoor unit discharge
temperature (TH4) o (page 41)
Temperature sensor Accumulator inlet tem-
5105 1204 ) fault perature (TH5) o (page 41)
Temperature sensor HIC circuit outlet tem-
5106 1216 ) fault perature (TH6) 0 (page 41)
Temperature sensor Outside temperature
5107 1221 - fault (TH7) o (page 41) 0
Temperature sensor Shell bottom tempera- -8
5115 fault ture (TH15) 0 (page 41) o
[0] Backup operation (0] g
w
5110 1214 01, 05, | Temperature sensor Heatsink temperature o (page 43) o
06 | fault (THHS) Pag £
5201 1402 - High-pressure sensor fault (63HS1) (0] (page 43) :t;
[0] Backup operation (0] '%
(18] ACCT sensor fault (YXU) (0] (page 44) _g,
ACCT sensor fault (TXU) (0] (page 44) %
5301 4300 — S
5305 4305 [117] | ACCT sensor circuit fault (0] (page 44) °
5306 | 4306 - - =
(Note) | (Note) [119] | IPM open/ACCT connector disconnection error (0] (page 45) ~
[120] | Faulty ACCT wiring error ) (page 45)
[135] | Current sensor fault O (page 46)
[136] | Current sensor / circuit fault (0] (page 46)
5558 - - Refrigerant sensor error (6] (page 47)
5701 - - Loose float switch connector o (page 47)
6201 ) ) Remote controller board fault (nonvolatile memory 0 | (page 48)
error)
6202 - - Remote controller board fault (clock IC error) O | (page 48)
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7 Troubleshooting Using Error Codes

[7-1 Error Code and Preliminary Error Code Lists ]

Searched unit
- Error = =
Prelimi- (prelim- i %
Error nary inary) Error code definition Tle|3 2 Notes
Code error d v S|E| S| Z|8§
code etail 5| 25|12 o
code S|l o| S |w| x5
218|218 ¢
8 E= I &
[001] Detection of overlapped address in centralized olo 0 | 0 | (page 48)
control system
6600 - - — -
[002] E);Tt]ectlon of overlapped address in indoor unit sys- olo 0 | 0 | (page 48)
[001] Detection of polarity setting error in centralized 0 | (page 49)
control system
6601 - - - - — -
[002] It?:rz]:ectlon of polarity setting error in indoor unit sys- 0 | (page 49)
Transmission processor hardware error in central-
[0o1] ized control system 010 O | O | (page 50)
6602 - = — " —
ransmission processor hardware error in indoor
[002] unit system Oo|O O | O | (page 50)
Transmission Bus-Busy error in centralized control
6603 ] [001] system O|O O | O | (page 51)
[002] | Transmission Bus-Busy error in indoor unit system | O | O O | O |(page 51)
Communication error between device processoron
6606 ) [003] circuit board and M-NET processor °|0 O | O |(page51)
6607 - - No ACK error OoO|O O | O | (page 52)
6608 - - No response error OO O | O | (page 58)
6815 - - Supervisor remote controller communication error O O | (page 59)
) ) MA controller signal reception error (No signal re-
6831 ception) (0] O | (page 60)
MA remote controller signal transmission error
6832 ) ) (Synchronization error) 0 O | (page 61)
MA remote controller signal transmission error
6833 ) i (Hardware error) o O | (page 62)
) ) MA controller signal reception error (Start bit detec-
6834 tion error) o O | (page 63)
6840 - - Indoor/outdoor unit communication error (6] (page 64)
6841 - - A control communication synchronism not recover 0] (page 65)
A control communication transmission/reception
6842 ) ) hardware trouble o (page 65)
6843 - - A control communication start bit detection error (0] (page 66)
6846 - - Start-up time over (0] (page 67)
7100 - - Total capacity error o (page 68)
7101 - - Capacity code setting error 0| O (0] (page 69)
7102 - - Wrong number of connected units (0] (0] (page 70)
7105 - - Address setting error (6] (page 71)
7106 - - Attribute setting error 0] (page 71)
Connection information signal transmission/recep-
7110 ) ) tion error o (page 72)
7111 - - Remote controller sensor fault (0] (0] (page 72)
7113 ) ) Function setting error (improper connection of CN- o (page 73)
TYP)
4 - chapter 7 BS_07_N




[7-1 Error Code and Preliminary Error Code Lists ]

Searched unit

- Error = =

E Prelimi- (prelim- e %

rror nary - —_ = 2 g
inary) Error code definition cl=|T|>]|% Notes

Code error detail S| el 2| g| o

code etal 5| 25|12 o

code ol ol |n| 3B

218|218 ¢

8 £ % I &
7117 - - Model setting error O (page 74)
7119 - - M-NET wiring connection error (detected unit) (0] (page 75)
7120 - - M-NET wiring connection error (other units) (0] (page 75)
7121 - - Power-off detection 0| O (page 76)
7130 - - Incompatible unit combination O (page 76)

x|f an error not listed in the error code list occurs, check the switch settings and connector connections, and then contact AC&R
Systems Works.

Note|
*The error codes and preliminary error codes can be checked on the service LED (LD301) by setting the SW on the outdoor
unit control board.
For how to read the SW settings, refer to the following page(s). [10-1 LED Status Indicators]
+There are the inverter system and fan inverter system. See the last digit of the error codes from 4000 to 5999 to determine
each error code and corresponding detail code are intended for the compressor or fan.
Example) 4225 (detail 108) code — Abnormal bus voltage drop: Fan inverter system

4230 code — Heatsink overheat protection: Inverter system

Last digit Target unit
Oor1 Inverter system
50r6 " Fan inverter system

*1. When there are two fan motors, the fan motor on the left in the control box is "5" and that on the right is "6."

(]
(]
T
o
(&
S
o
=
S
L
[=2]
£
n
o
(2]
=
=
o
o
<
[
2
2
=}
o
L=
=
~

BS 07_N chapter 7 -5



7 Troubleshooting Using Error Codes

[7-1 Error Code and Preliminary Error Code Lists ]

Inverter system Fan inverter system
Series Overload eiftércrﬁ\?; Cu(;raekn t Jrim'r o s%?wi%i_g Overload Cu;raeknt F\?v?nrggtgor
name | Modelname | ,.qtection p P resistance | protection | P resistance
value value protec- value
('IAmax) error error tion TOL ((Sg nzd: rg) ('IAmax) error ((s(t;a nzd; er)
rms o o . ° rms : °
T UA 35 42 91 | 95(203] | 0.12 6 13 17
P OTXUA 35 42 91 | 95[203] | 0.2 6 13 17
U | 45 54 91 | 9503 | o012 6 13 17
T UA | 53 64 108 | 95[203] | 0.08 5.3 12 2.7
et UA | 53 64 108 | 95[203] | 0.08 5.3 12 2.7
Highly- | EM1gaTXUA | 53 64 108 | 95[203] | 0.08 5.3 12 2.7
efficient
series | EL Y UA 19 23 49 | 95[203] | 043 3.2 7 47
P X UA 19 23 49 | 9502031 | 043 3.2 7 47
P ysuA | 24 29 49 | 95[203] | 043 3.2 7 47
Eoavsua | 27 33 56 | 95[203] 0.21 3.2 9 55
Eoeavxua | 27 33 56 | 95[203] 0.21 3.2 9 55
oA | 27 33 56 | 95[203] | 0.21 3.2 9 55
P T UA 45 54 91 | 9503 | o012 6 13 17
PN TXUA 53 64 108 | 95[203] | 0.08 5.3 12 2.7
Hyper | itaoTxUA | 53 64 108 | 95[203] |  0.08 5.3 12 2.7
heating
series | B LA 24 29 49 | 95203 0.43 3.2 7 47
P SUA 27 33 56 | 95[203] |  0.21 3.2 9 55
aovxua | 27 33 56 | 95[203] 0.21 3.2 9 55
6 - chapter 7 BS_07_N




[7-2 Error Code Definitions and Solutions: Codes [0 - 999] ]

7-2  Error Code Definitions and Solutions: Codes [0 - 999]

7-2-1 Error Code [0403]

1. Error code definition
Serial communication error

2. Error definition and error detection method

Serial communication error between the control board and the INV board on the compressor, and between the control board
and the Fan board

Detail code 1: Between the control board and the INV board

Detail code 5, 6: Between the control board and the Fan board

3. Cause, check method and remedy
(1) Faulty wiring

Check the following wiring connections.
1) Between Control board and Fan board

Control board Fan board

CN4A CN80

2) Between control board and INV board

Control board INV board
CN4 CN2

3) Between control board and INV board

Control board INV board
CN61 CN19V

4) Between control board and Fan board

Control board Fan board

CN61 CN81 (CN101¥)

* CN101 for when there are two fan motors.

(2) INV board failure, Fan board failure and Control board failure
If the problem persists after a power reset, replace the INV board, FAN board, or control board.
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7 Troubleshooting Using Error Codes

[7-2 Error Code Definitions and Solutions: Codes [0 - 999] ]

7-2-2 Error Code [0404]

1. Error code definition
Indoor unit control-related errors

2. Error definition and error detection method
Indoor controller board

Abnormal if data cannot be read normally from the nonvolatile memory of the indoor controller board.

3. Cause, check method and remedy

Cause

Check method and remedy

Defective indoor controller board

Replace indoor controller board.

Note: Refer also to the Service Handbook for the indoor units.

7-2-3 Error Code [0910]

1. Error code definition
Circuit check (detected unit)

2. Error definition and error detection method

This error code is displayed by the circuit check target indoor unit to inform that the circuit check is under way.

3. Cause, check method and remedy

Cause Check method and remedy
(1) Circuit check This is not abnormal.
After the circuit check, cancel the error.
7-2-4 Error Code [0911]

1. Error code definition
Circuit check (other units)

2. Error definition and error detection method

1) This error code is displayed by indoor units that belong to the same shut off space as the circuit check target indoor unit to

inform that the circuit check is under way.

2) This is a maintenance error code displayed by the indoor units connected to the same outdoor unit that does not belong to
the same shut off space as the circuit check target indoor unit to inform that the circuit check is under way.

3. Cause, check method and remedy

Cause

Check method and remedy

(1) Circuit check

This is not abnormal.
After the circuit check, cancel the error.

8- chapter 7
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[7-3 Error Code Definitions and Solutions: Codes [1000 - 1999] ]

7-3  Error Code Definitions and Solutions: Codes [1000 - 1999]

7-3-1 Error Code [1102]

. Error code definition

Discharge temperature fault

2. Error definition and error detection method

2)

3)

4)

5)

If the discharge temperature of 120 °C [248°F] or more is detected during the operation (the first detection), the outdoor unit
stops once, turns to anti-restart mode for 3 minutes, and restarts after 3 minutes automatically.

If the discharge temperature of 120° C [248°F] or more is detected again (the second detection) within 30 minutes after the
second stop of the outdoor unit described, the mode will be changed to 3 - minute restart mode, then the outdoor unit will
restart in 3 minutes.

If the discharge temperature of 120°C [248°F] or more is detected (the 30th detection) within 30 minutes after the stop of the
outdoor unit described (regardless of the first or the 29th stop), the outdoor unit will make an error stop, and the error code
"1102" will be displayed.

If the discharge temperature of 120°C [248°F] or more is detected more than 30 minutes after the previous stop of the outdoor
unit, the detection is regarded as the first detection, and the operation described in step 1) above will start.

For 30 minutes after the stop (the first stop or the second stop) of the outdoor unit, preliminary errors will be displayed on the
LED display.

. Cause, check method and remedy

Cause Check method and remedy
(1) Gas leak, gas shortage Refer to the following page(s). [6-3 Evaluating and Adjusting
Refrigerant Charge]
(2) Overload operation Check operating conditions and operation status of indoor/
outdoor units.
(3) LEV failure on the indoor unit Perform a cooling or heating operation to check the opera-
. . . tion.
(4)  Outdoor unit LEV1 actuation failure Cooling: Indoor unit LEV, LEV1, LEV2, LEV4
Outdoor un!t LEV2 actuat!on fa!lure Heating: Indoor unit LEV, LEV2, LEV4
Outdoor unit LEV4 actuation failure Refer to the following page(s). [8-7 Troubleshooting LEV
Problems]
(5) Closed refrigerant service valve Confirm that the refrigerant service valve is fully open.
(6) Outdoor fan (including fan parts) failure, mo- Check the fan on the outdoor unit.
tor failure, or fan controller malfunction Refer to the following page(s). [8-6 Troubleshooting Outdoor
Rise in discharge temp. by low pressure Unit Fan Problems]
drawing for (3) - (6).
(7) Gas leak between low and high pressures Perform a cooling or heating operation and check the opera-
(4-way valve failure, Compressor failure, So- tion.
lenoid valve (SV1a) failure)
(8) Thermistor failure Refer to the following page(s). [7-7-2 Error Code
(TH4) [5102,5103,5104,5105,5106,5107,5115]]
(9) Input circuit failure on the controller board Check the inlet air temperature on the LED monitor.
thermistor

BS 07_N chapter 7-9
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7 Troubleshooting Using Error Codes

[7-3 Error Code Definitions and Solutions: Codes [1000 - 1999] ]

7-3-2

Error Code [1301]

1. Error code definition
Low pressure fault

2. Error definition and error detection method

When starting the compressor from Stop Mode for the first time if low pressure reads 0.098MPa [14psi] immediately before
start-up, the operation immediately stops.

3. Cause, check method and remedy

Cause

Check method and remedy

(1)

Inner pressure drop due to a leakage.
Low pressure sensor failure

Short-circuited pressure sensor cable due to
torn outer rubber

A pin on the male connector is missing.
Disconnected wire

Failure of the low pressure input circuit on the
controller board

Refer to the following page(s). [8-4-3 Comparing the Low-

Pressure Sensor Measurement and Gauge Pressure]

Note |

When a shut off valve is installed as a safety measure, closing of the valve may cause this error.

10 - chapter 7
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[7-3 Error Code Definitions and Solutions: Codes [1000 - 1999] ]

7-3-3 Error Code [1302] (during operation)

1. Error code definition
High pressure fault 1 (Outdoor unit)

2. Error definition and error detection method

1) If the pressure of 3.78MPa [548psi] or higher is detected by the pressure sensor during operation (the first detection), the out-
door stops once, turns to antirestart mode for 3 minutes, and restarts after 3 minutes automatically.

2) |If the pressure of 3.78MPa [548psi] or higher is detected by the pressure sensor again (the second detection) within 30 min-
utes after the first stop of the outdoor unit, the outdoor unit stops once, turns to anti-restart mode for 3 minutes, and restarts
after 3 minutes automatically.

3) If the pressure of 3.87MPa [561psi] or higher is detected by the pressure sensor (the third detection) within 30 minutes of the
second stop of the outdoor unit, the outdoor unit will make an error stop, and the error code "1302" will be displayed.

4) If the pressure of 3.78MPa [548psi] or higher is detected more than 30 minutes after the stop of the outdoor unit, the detection
is regarded as the first detection, and the operation described in step 1) above will start.

5) For 30 minutes after the stop of the outdoor unit, preliminary errors will be displayed on the LED display.

6) The outdoor unit makes an error stop immediately when not only the pressure sensor but also the pressure switch detects
4.15*0-0.15 MPa [60170722 psi]

7) Open phase due to unstable power supply voltage may cause the pressure switch to malfunction or cause the units to come
to an abnormal stop.

3. Cause, check method and remedy

Cause Check method and remedy
(1) Outdoor unit LEV2 actuation failure -> Cooling Perform a cooling or heating operation to check the opera-
Indoor unit LEV actuation failure -> Heating tion.
Cooling: Outdoor unit LEV2
Heating: Indoor unit LEV
Refer to the following page(s). [8-7 Troubleshooting LEV
Problems]
(2) Closed refrigerant service valve Confirm that the refrigerant service valve is fully open.
3) Short cycle on the indoor unit side Check the indoor units for problems and correct them, if any.
(4) Clogged filter on the indoor unit
(5) Reduced air flow due to dirty fan on the indoor unit
fan
(6) Dirty heat exchanger of the indoor unit
(7) Indoor fan (including fan parts) failure or motor failure
Rise in high pressure caused by lowered condensing
capacity in heating operation for (2) - (7).
(8) Short cycle on the outdoor unit Check the outdoor units for problems and correct them, if any.
9) Dirty heat exchanger of the outdoor unit
(10) Outdoor fan (including fan parts) failure, motor fail- Check the fan on the outdoor unit.
ure, or fan controller malfunction Refer to the following page(s). [8-6 Troubleshooting Outdoor
Rise in discharge temp. by low pressure drawing for Unit Fan Problems]
(8)-(10).
(11) Solenoid valve (SV1a) malfunction (The by-pass Refer to the following page(s). [8-5 Troubleshooting Solenoid
valve (SV1a) can not control rise in high pressure). Valve Problems]
(12) Thermistor failure (TH3, TH7) Refer to the following page(s). [7-7-2 Error Code
[5102,5103,5104,5105,5106,5107,5115]]
(13) Pressure sensor failure Refer to the following page(s). [8-4-1 Comparing the High-
Pressure Sensor Measurement and Gauge Pressure]
(14) Failure of the thermistor input circuit and pressure Check the temperature and the pressure of the sensor with
sensor input circuit on the controller board LED monitor.
(15) Thermistor mounting problem (TH3, TH7) Check the temperature and the pressure of the sensor with
LED monitor.
(16) Disconnected male connector on the pressure
switch (63H1) or disconnected wire
17) Voltage drop caused by unstable power supply volt- Check the input voltage at the power supply terminal block
age (TB1).
(18) Open phase in the power-supply due to improper Refer to item (5) in section [6-1 Read before Test Run].
power-supply wiring
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7 Troubleshooting Using Error Codes

[7-3 Error Code Definitions and Solutions: Codes [1000 - 1999] ]

7-3-4 Error Code [1302] (at startup)

. Error code definition

High pressure fault 2 (Outdoor unit)

Error definition and error detection method

If the pressure of 0.098MPa [14psi] or lower is registered on the pressure sensor immediately before start-up, it will trigger an
abnormal stop, and error code "1302" will be displayed.

3. Cause, check method and remedy
Cause Check method and remedy
(1) Inner pressure drop due to a leakage. Refer to the following page(s). [8-4-1 Comparing the
) High-Pressure Sensor Measurement and Gauge
(2) Pressure sensor failure Pressure]
(3) Shorted-circuited pressure sensor cable due to torn
outer rubber
(4) A pin on the male connector on the pressure sensor
is missing or contact failure
(5) Disconnected pressure sensor cable
(6) Failure of the pressure sensor input circuit on the
controller board
(7) Open phase in the power-supply due to improper Refer to item (5) in section [6-1 Read before Test
power-supply wiring Run].
7-3-5 Error Code [1500]
1. Error code definition
Liquid back error (detected by refrigerant temperature)
2. Error definition and error detection method
An error can be detected by the shell bottom superheat (TH15 - Te).
1) If the formula "compressor bottom SH (TH15 - Te) < 10°C [18°F]" is satisfied during operation (first detection), the outdoor unit
stops, goes into the 3-minute restart mode, and starts up in three minutes.
2) If the formula "compressor bottom SH (TH15 - Te) < 10°C [18°F]" is satisfied again within 40 minutes of the first stoppage of
the outdoor unit (second detection), the unit comes to an abnormal stop, and the error code "1500" appears.
3) If the formula "compressor bottom SH (TH15 - Te) < 10°C [18°F]" is satisfied 40 minutes or more after the first stoppage of
the outdoor unit, the same sequence as Item 1) above (first detection) is followed.
4) For 40 minutes after the stop of the outdoor unit, preliminary errors will be displayed on the LED display.
5) If the formula "compressor bottom SH (TH15 - Te) < 10°C [18°F]" is satisfied during the defrost operation and if the formula
"compressor bottom SH (TH15 - Te) < 10°C [18°F]" is also satisfied after the defrost operation, the same sequence as Item
1) above (first detection) is followed.
3. Cause, check method and remedy

Cause Check method and remedy
(1)  Overcharged refrigerant Refer to the following page(s). [6-3 Evaluating and Adjusting
Refrigerant Charge]
(2)  Thermistor input circuit failure on the control board Check the temperature and pressure readings on the sensor
that are displayed on the LED monitor.
(3) Faulty mounting of thermistor (TH4, TH15) Check the temperature and pressure readings on the therm-
istor that are displayed on the LED monitor.
(4) Malfunction of outdoor LEV2a and 2b — Heating Refer to the following page(s). [8-7 Troubleshooting LEV
Malfunction of outdoor LEV4 — Cooling, heating Problems]
Malfunction of outdoor LEV 1 (when stopped) —
Cooling
(5) Distribution failure in the outdoor distributor — Use a level to check if the distributor is installed horizontally.
Heating Check if the length of the straight pipe before the distributor

is 500 mm or more.
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[7-3 Error Code Definitions and Solutions: Codes [1000 - 1999] ]

7-3-6 Error Code [1521]

Note |

Error codes related to refrigerant leak are displayed with higher priority than other error codes. Take actions according to [11-
7-3 Flowchart for Refrigerant Leak].

1. Error code definition
Refrigerant leak error (self detection of the unit)

2. Error definition and error detection method
If the indoor unit with the built-in refrigerant sensor detects a refrigerant leak.

3. Cause, check method and remedy

Cause Check method and remedy
(1) Refrigerant leak The refrigerant gas may have leaked in the room.
Take the remedies according to [11-7-3 Flowchart for Refrigerant
Leak].
7-3-7 Error Code [1522]

Note |

Error codes related to refrigerant leak are displayed with higher priority than other error codes. Take actions according to [11-
7-3 Flowchart for Refrigerant Leak].

1. Error code definition
Refrigerant leak error (other units)

2. Error definition and error detection method

1) An error detected by indoor units that belong to the same shut off space as the unit that detected a refrigerant leak

2) A maintenance error code detected by indoor units that belong to a different shut off space from that for the unit that detected
a refrigerant leak and are connected to the same outdoor unit

3. Cause, check method and remedy

Cause Check method and remedy
(1) Refrigerant leak Identify the unit that has issued the error code (1521) and take the
remedies.
Take the remedies according to [11-7-3 Flowchart for Refrigerant
Leak].
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7 Troubleshooting Using Error Codes

[7-3 Error Code Definitions and Solutions: Codes [1000 - 1999] ]

7-3-8

Error Code [1550]

1. Error code definition

Liquid back error (detected by current sensor)
Instantaneous overcurrent (detail code 001)

Overcurrent (effective value) shut off error (detail code 002)

ACCT overcurrent error (detail code 003)

2. Error definition and error detection method
If the current sensor detects an overcurrent that is equal to or greater than the specified value after the start of operation.

3. Cause, check method and remedy

Cause

Check method and remedy

(1

Liquid back

Refer to the action flow for 1550 shown on the next
page (refrigerant overcharge, malfunctions of outdoor

LEVs, distributors, and compressors).

is incorrect (control boards SW5-3 to 5-8).

boards SW5-3 to 5-8).

(2) Inverter output-related problems Refer to the following page(s). [8-8-1 Inverter-Related
Problems and Solutions]
(3) The setting for the outdoor unit model selection switch Check the outdoor unit model selection switch (control

For details of the switch settings, refer to the following
page(s). [5-1 Dipswitch Functions and Factory Set-

tings]

14 - chapter 7
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[7-3 Error Code Definitions and Solutions: Codes [1000 - 1999] ]

Action flow for the error 1550

Handle the error 1550 according to the following flowchart.

Acquisition of error history
and data before error

!

Data before the error and error history may fail to be updated
depending on the occurrence conditions. Therefore, clear
the error history (SW4(4)) after data acquisition.

Is the error code 1550 and is the
detail code 001, 002, or 003?

Check the outdoor unit operation.

Is the unit stopped Stopped due to the error

due to the error?

Restart the unit.

Operating

Is the unit operable?

Operable

Inoperable

Take corresponding remedies.

Check the compressor Abi

insulation resistance.

Less than
normal |1 MQ
|

=> Normal?
1 MQ or|
Normal higher

There are

faulty items. Check the amount of

refrigerant, LEVs, four-way valves, etc.

Take corresponding remedies. There is no faulty item.

Perform the process
described in “8-8-1 Inverter-Related
Problems and Solutions [3] Inverter

damage check (no load)”

The INV board and
IPM are abnormal.

The INV board and IPM are normal.

Operable

Turn on the unit to evaporate the refrigerant.
Heat it for 30 minutes to 1 hour with a drier or
other tools, if necessary.

Recheck the insulation resistance.
=> Improving?

Improving

Is the insulation resistance
now normal (1 MQ)?

1 MQ or higher

Is the unit operable?

Inoperable

Perform the process
described in “8-8-1 Inverter-Related
Problems and Solutions [3] Inverter
damage check (no load)”

The INV board and IPM are abnormal. Y

Not improving

Less than 1 MQ

The INV board and
IPM are normal.

Replace faulty parts.
» Send the above check results and

Acquire the operation data
and consult with the factory.

BS_07_N

the parts to the field service
section.

Replace the compressor.
Send the service compressor
memo, above check results,
and the compressor to the
field service section.
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7 Troubleshooting Using Error Codes

[7-3 Error Code Definitions and Solutions: Codes [1000 - 1999] ]

7-3-9 Error Code [1625]

1. Error code definition
Refrigerant sensor maintenance (indoor unit)

2. Error definition and error detection method
Time to replace the built-in refrigerant sensor in the indoor unit

3. Cause, check method and remedy

Cause

Check method and remedy

(1) Time to replace the refrigerant sensor

Replace the built-in refrigerant sensor in the indoor

unit.

16 - chapter 7
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[7-4 Error Code Definitions and Solutions: Codes [2000 - 2999] ]

7-4

Error Code Definitions and Solutions: Codes [2000 - 2999]

7-4-1

Error Code [2500] (Models with a float switch)

1. Error code definition
Drain sensor submergence

2. Error definition and error detection method

1) If an immersion of the float switch in the water is detected while the unit is in any mode other than the Cool/Dry mode and
when the drain pump goes from OFF to ON, this condition is considered preliminary water leakage. While this error is being
detected, humidifier output cannot be turned on.

2) If the drain pump turns on within one hour after preliminary water leakage is detected and the above-mentioned condition is

detected two consecutive times, water leakage error water leakage is detected, and "2500" appears on the monitor.

3) Detection of water leakage is also performed while the unit is stopped.

4) Preliminary water leakage is cancelled when the following conditions are met:
+One hour after the preliminary water leakage was detected, it is not detected that the drain pump goes from OFF to ON.
+The operation mode is changed to Cool/Dry.
+The liquid pipe temperature minus the inlet temperature is - 10°C [-18°F] or less.

3. Cause, check method and remedy

Cause

Check method and remedy

(1

Drain water drainage problem

+Clogged drain pump
+Clogged drain piping

+Backflow of drain water from other units

Check for proper drainage.

(2)  Stuck float switch Check for normal operation of the float switch.
Check for slime in the moving parts of the float
switch.
(3) Float switch failure Check the resistance with the float switch turned on and
turned off.
<Reference>
Drain pump operation triggered by a submergence of the liquid level sensor
(except during the Cooing/Dry mode)
\ \ |
| 6 minutes | | 6 minutes |
T
. N | |
Drain pump ° } }
output OFF | | I I }
\ [ | [
[ [ [ \ T
ON I I I I }
. \ \
Float switch } T } T I
; OFF 15 75 15 15 ™15 1
input iseconds| iseconcs] \seg()sndi segosndi sedinds
S%bsrge;]rsgoe}nce of  Sensor in the air i%bs@%?énce of  Sensorin the air ﬁ]lébsrréﬁrsgoernce of
Preliminary water leakage Water leakage
\ | \
] Within 1-hour period \ Within 1-hour period \
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7 Troubleshooting Using Error Codes

[7-4 Error Code Definitions and Solutions: Codes [2000 - 2999] ]

7-4-2 Error Code [2502] (Models with a float switch)

2)

3)
4)

5)

6)

7)

. Error code definition

Drain pump fault

Error definition and error detection method
The immersion of sensor tip in water is detected by the ON/OFF signal from the float switch.
xSubmergence of the sensor
When it is detected that the float switch has been ON for 15 seconds, it is interpreted that the sensor tip is immersed in
water.
xSensor in the air
When it is detected that the float switch has been OFF for 15 seconds, it is interpreted that the sensor tip is not immersed
in water.
If it is detected that the float switch has been ON for 3 minutes after the immersion of the sensor tip was detected, this is con-
sidered a drain pump failure, and "2502" appears on the monitor.
xThe total time it takes for this error to be detected is 3 minutes and 15 seconds, including the time it takes for the first im-
mersion of the sensor tip to be detected.
Detection of drain pump failure is performed while the unit is stopped.
The following criteria are met when the criteria for the forced stoppage of outdoor unit (system stoppage) are met.
*"Liquid pipe temperature-inlet temperature < -10°C [-18°F]" has been detected for 30 minutes.
x|t is detected by the float switch that the sensor tip has been immersed in water for 15 minutes or more.
*The conditions that are listed under items 1) through 3) above are always met before the criteria for the forced stoppage
of the outdoor unit.
The indoor unit that detected the conditions that are listed in item 4) above brings the outdoor unit in the same refrigerant
circuit to an error stop (compressor operation prohibited), and the outdoor unit brings all the indoor units in the same refrigerant
circuit that are in any mode other than Fan or Stop to an error stop. "2502" appears on the monitor of the units that came to
an error stop.
Forced stoppage of the outdoor unit
Detection timing: The error is detected whether the unit is in operation or stopped.
Ending criteria for the forced stoppage of outdoor unit
Power reset the indoor unit that was identified as the error source and the outdoor unit that is connected to the same refrig-
erant circuit.
Forced stoppage of the outdoor unit cannot be cancelled by stopping the unit via the remote controller.
(Note) ltems 1) - 3) and 4) - 7) are detected independently from each other.

Note |

3.

The address and attribute that appear on the remote controller are those of the indoor unit (or OA processing unit)
that caused the error.

Cause, check method and remedy

Cause Check method and remedy
(1) Drain pump failure Check for proper functioning of the drain pump
mechanism
(2) Drain water drainage problem Check for proper drainage.

+Clogged drain pump
+Clogged drain piping

(3) Stuck float switch Check for normal operation of the float switch.
Check for slime in the moving parts of the float switch.

(4) Float switch failure Check the resistance with the float switch turned
on and turned off.

(5) Indoor unit control board failure Replace indoor unit control board.

+Drain pump drive circuit failure
+Float switch input circuit failure

(6) Wrong dipswitch setting on the indoor unit controller Check for proper dipswitch model setting on the in-
board door unit controller board.

+Dipswitch for the new indoor unit controller board was
wrongly set to "unit model without drain pump" instead
of "unit model with drain pump" when the board was
replaced.
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[7-4 Error Code Definitions and Solutions: Codes [2000 - 2999] ]

7-4-3 Error Code [2600]

1. Error code definition
Water leakage

2. Cause, check method and remedy
Check that water does not leak from the pipes in such as the humidifier.

7-4-4 Error Code [2601]

1. Error code definition
Water supply cutoff

2. Cause, check method and remedy

Cause Check method and remedy
(1) The water tank of the humidifier is empty. Check the amount of supply water.
Check for the solenoid valve and for the connection.
(2) The solenoid valve for humidification is OFF. Check the connector.
(3) Disconnected float switch Check the connecting part.
(4) Poor operation of float switch Check for the float switch.
(5) Frozen water tank Turn off the power source of the water tank to defrost, and

turn it on again.
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7 Troubleshooting Using Error Codes

[7-5 Error Code Definitions and Solutions: Codes [3000 - 3999] ]

7-5 Error Code Definitions and Solutions: Codes [3000 - 3999]

7-5-1 Error Code [3121]

1. Error code definition

Out-of-range outside air temperature

2. Error definition and error detection method

+*When the thermistor temperature of -33°C[-27°F] or below has continuously been detected for 3 minutes during heating op-
eration (during compressor operation), the unit makes an error stop and "3121" appears on the display. (Use the OC therm-
istor temperature to determine when two outdoor units are in operation.)

*The compressor restarts when the thermistor temperature is -31°C[-24°F] or above (both OC and OS) during error stop. (The
error display needs to be canceled by setting the remote controller.)

+Outdoor temperature error is canceled if the units stop during error stop. (The error display needs to be canceled by setting

the remote controller.)

3. Cause, check method and remedy
Check the following factors if an error is detected, without drop in the outdoor temperature.

Cause Check method and remedy
1) Thermistor failure Check thermistor resistance.
2) Pinched lead wire Check for pinched lead wire.

3) Torn wire coating

Check for wire coating.

contact failure

4) A pin on the male connector is missing or Check connector.

(5) Disconnected wire

Check for wire.

board

(6) Thermistor input circuit failure on the control Check the intake temperature of the sensor with the LED

monitor.
When the temperature is far different from the actual tem-
perature, replace the control board.

<Reference>

Short detection Open detection

TH7 110 °C[230°F ] and above (0.4 kQ and below)  -50 °C [-58 F ] and below (241 kQ and above)

20 - chapter 7
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6  Error Code Definitions and Solutions: Codes [4000 - 4999]

7-6-1 Error Code [4102]

1. Error code definition
Open phase

2. Error definition and error detection method
+An open phase of the power supply was detected at power on.

Note |

The open phase of the power supply may not always be detected if a power voltage from another circuit is applied.

3. Cause, check method and remedy

Cause Check method and remedy
(1) Power supply problem +Check the input voltage to the power supply terminal block TB1.
+Open phase voltage of the power supply +Possible open phase in the power-supply due to improper pow-
+Power supply voltage drop er-supply wiring. (Refer to item (5) in section [6-1 Read before
Test Run].)
(2) Terminal block TB1/TB2 failure Check the continuity between the primary and secondary sides of
each phase on the terminal block.
(3) Noise filter problem +Check the coil connections.
+Coil (L) problem +Check for coil burnout.
+Circuit board failure
(4) Wiring failure [TXU models]

Check the wiring between CN012 on the noise filter and CNAC on
the control board.

Check the wiring between CN110 on the noise filter and CN110
on the control board.

[YXU models]

Confirm that the voltage at the control board connector CNAC is
190 V or above.

+ If the voltage is below 190, check the wiring between each of the
following.

CN2 on the noise filter — REC board — CN104 — CNAC on the con-

trol board

TB21/TB22/TB23 on the noise filter — TB2 on the terminal block —

CNTR1

(5) Blown fuse [TXU models]

Check that FO01 on the control board is not blown.

— If a blown fuse is found, check for a short-circuiting or ground
fault of the actuator.

Check noise filter fuses FO01 and F002.

— If a blown fuse is found, check for a short-circuiting or ground
fault of the actuator.

[YXU models]

Check the fuse FO001 on the control board and the continuity be-
tween the primary and secondary sides of TB2.

— If the fuse FO01 is blown or there is not continuity between the
primary and secondary sides of TB2, check for a short-circuiting
or ground fault of the actuator.
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(6) Control board failure Replace the control board if none of the above is causing the
problem.
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7 Troubleshooting Using Error Codes

[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-2 Error Code [4106]

1. Error code definition
<Transmission power supply fault Error detail code FF (Outdoor unit)>
2. Error definition and error detection method

Transmission power output failure

3. Cause

1) Wiring failure

2) Transmission power supply cannot output voltage because overcurrent was detected.
3) Voltage cannot be output due to transmission power supply problem.

4) Transmission voltage detection circuit failure

4. Check method and remedy

Check the transmission power supply circuit on all outdoor units in a given refrigerant circuit for problems. [8-10-2 Trouble-
shooting Problems with Outdoor Unit Transmission Power Supply Circuit]

1. Error code definition

<Transmission power supply fault other than error detail code FF (Outdoor unit)>
2.Error definition and error detection method

Transmission power reception failure

3.Cause
One of the outdoor units stopped supplying power, but no other outdoor units start supplying power.

4.Check method and remedy

Check the transmission power supply circuit on all outdoor units in a given refrigerant circuit for problems. [8-10-2 Trouble-
shooting Problems with Outdoor Unit Transmission Power Supply Circuit]

7-6-3 Error Code [4109]

1. Error code definition
Indoor unit fan operation error

2. Error definition and error detection method
1) Connector CN28 has remained open-circuited for 100 consecutive secondsduring operation.

3. Cause, check method and remedy

Cause Check method and remedy
(1) Auxiliary relay fault The coil or the wiring of the auxiliary relay connected to
CN28 is faulty.
(2)  Connector (CN28) is disconnected. Check the connector for proper connection.
(3) Blown fuse Check the fuse on the control circuit board.
(4)  Motor error (thermistor error inside the motor) Chzck the unit fan for proper operation in the test run
mode.

If no problems are found with items 1 through 3 above and
the fan does not operate, replace the motor.
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-4 Error Code [4114]

1. Error code definition
Indoor unit fan motor error

2. Error definition and error detection method

When the fan motor output from the indoor unit circuit board is ON and when the rotation speed input from the fan motor cannot
be detected for 30 seconds or more

3. Cause, check method and remedy

Cause Check method and remedy
(1)  Fan motor connector contact failure Check the fan motor connector CNMF for proper connection.
(2)  Contact failure of the relay connector Check the relay connector for the fan motor for proper connection.

for the fan motor

(3)  Indoor unit circuit board failure Remove the fan motor connector CNMF and check the voltage at the

indoor unit circuit board.

Testing point 1. 280 VDC (Between CNMF1 (+) and CNMF4 (-))
2. 15 VDC (Between CNMF5 (+) and CNMF4 (-))

Replace the indoor unit circuit board if the voltage is abnormal.

If the 4114 error persists after the indoor unit circuit board is replaced,

replace the fan motor as well.

(4)  Fan motor fault Replace the fan motor if the voltage is normal in step (3) above.
If the 4114 error persists after the fan motor is replaced, replace the in-
door unit circuit board as well.

7-6-5 Error Code [4115]

1. Error code definition
Power supply sync signal abnormality

2. Error definition and error detection method
The power supply frequency cannot be judged at the power-on.

3. Cause, check method and remedy

n

)

°

o

(&]

S

Cause Check method and remedy uL:

(1)  Power supply problem Check the voltage at the power supply terminal block TB1. g"

(2)  Terminal block failure Check the continuity between the primary and secondary sides of each g

phase on the terminal block. o

c

(3) Noise filter problem +Check the coil connections. "g

+Coil problem +Check for coil burnout. _8

+Circuit board failure +Confirm that the voltage at the CNO12 connector is 180 V or above. @

(4) Blown fuse Check fuses FO01 and FO02 on the noise filter board and fuse FO01 on 'g

the control board. o

=

(5)  Wiring failure Confirm that the voltage at the control board connector CNAC is 180 V ~
Between CNO12 on the noise filter or above.

and CNAC on the control board

(6)  Control board failure Replace the control board if all of the above are normal and the problem
persists after the power-on.
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7 Troubleshooting Using Error Codes

[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-6 Error Code [4116]

1. Error code definition
RPM error/Motor error

2. Error definition and error detection method

+LOSSNAY

*The motor keep running even if the power is OFF.
*The thermal overload relay is ON. (Only for the three-phase model)

+Indoor unit

If detected less than 180rpm or more than 2000rpm, the indoor unit will restart and keep running for 3 minutes.If detected
again, the display will appear.

3. Cause, check method and remedy

Cause Check method and remedy
(1) Board failure Replace the board.
(2) Motor malfunction Check for the motor and the solenoid switch.
(3) Solenoid switch malfunction
7-6-7 Error Code [4121]

1. Error code definition
Function setting error

2. Error source, cause, check method and remedy

Error source

Cause

Check method and remedy

Outdoor unit

(1)

Dip switch setting error on the control board

Check the SW6-1 setting on the control board

)

Connector connection error on the control
board

Check that nothing is connected to the connector
CNAF on the control board.

)

Control board failure

Replace the control board if no problems are
found with the two items above.
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-8 Error Code [4124]

1. Error code definition
Electric system not operate due to damper abnormality

2. Error definition and error detection method
When the damper is not located at the designated position.

3. Cause, check method and remedy
When the damper is not located at the designated position.
1) Check there is something that interferes the opening or closing movement of the damper.
2) If damper does not open or close, turn OFF the power supply and measure the resistance of the damper lock motors (ML1,
ML2) and the damper motor (MV2).
The resistance value is normal each. —Replace the indoor electronic control P.C. board.
The resistance value is not normal each. —Replace the motor that indicates the abnormal value.

Part name Check method and criteria Figure
Damper lock motor | Measure the resistance between the terminals with a tester.
Right(ML1) (Part temperature: 10°C ~ 30°C)
Damper lock motor Color of the lead wire Normal
Left(ML2) BRN-other one 2350~2550

Measure the resistance between the terminals with a tester.
D (Part temperature: 10°C ~ 30°C)

amper motor
(MV2) Color of the lead wire Normal ORN GRN
BRN-other one 2820~306Q

3) Ifdamper opens or closes, measure the voltage between CN1X1 (+) and (-) and the voltage between CN1Y1 (+) and (-) during
the damper open by pressing VANE CONTROL button.
There is not OV DC between CN1X1 (+) and (-). —Replace the damper limit switch (open)
There is not 5V DC between CN1X1 (+) and (-). —Replace the damper limit switch (close)

4) If damper opens or closes and voltages in 3) are normal, measure the voltage between CN1X1 (+) and (-) and the voltage
between CN1Y1 (+) and (-) during the damper close by pressing VANE CONTROL button.
There is not 5V DC between CN1X1 (+) and (-). —Replace the damper limit switch (open)
There is not OV DC between CN1X1 (+) and (-). —Replace the damper limit switch (close)
There is 5V DC between CN1X1 (+) and (-) and 0V DC between CN1X1 (+) and (-). —Replace the indoor electronic control
P.C. board.

Indoor electronic
control P.C. Board

Fuse(F11) — D=[| JR05 JRO6
VARISTOR(NR11) 5O |C101|:| i
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Note: Refer also to the Service Handbook for the indoor units.
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7 Troubleshooting Using Error Codes

[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-9 Error Code [4130]

1. Error code definition
Control power supply error

2. Error definition and error detection method
An error detected when power is not supplied to the control board from the power supply board

3. Cause, check method and remedy

Check and handle the error according to the following flowchart.

Check the power supply voltage of the
shut off valve kit. (TB1)

180 to 264 VAC?

Is the voltage across pin 1 and pin 3
on TB4H (shut off valve kit circuit
board) 13 VDC +10%?

Turn off the power to the shut off valve kit and
leave it off for at least 10 minutes.

l

Turn on the power to the shut off valve kit.

l

If the problem persists, replace the shut off
valve kit circuit board.

26 - chapter 7

The power supply wiring may be
incorrect. Connect the wiring correctly
and turn on the power.

Yes

Restart the shut off valve kit.

|

If the problem persists, replace the shut off
valve kit circuit board.
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-10 Error Code [4136]

1. Error code definition
Safety shut off valve circuit error

2. Error definition and error detection method
If the shut off valve kit detects an abnormal control signal from safety shut off valve

3. Cause, check method and remedy

Cause Check method and remedy

(1) Connection failure +Check the connector (CN501) or (CN502) on the shut off valve
kit circuit board.

+Check the wiring that connects the safety shut off valve and
the shut off valve kit.

(2) Circuit board failure Replace the shut off valve kit circuit board.
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7 Troubleshooting Using Error Codes

[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-11 Error Code [4220, 4225, 4226] Detail Code 108

1. Error code definition
Abnormal bus voltage drop (Detail code 108) (YXU)

2. Error definition and error detection method
If Vdc 350 V or less is detected during inverter operation. (S/W detection)

3. Cause, check method and remedy
(1) Power supply environment
Check the power-supply wiring for an open phase. Refer to item (5) in section [6-1 Read before Test Run].

Find out if there was a (momentary) power failure.
Check whether the power voltage (Between L1 and L2, L2 and L3, and L1 and L3) is 414 V or less across all phases.

(2) Voltage drop detected
4220
+Check the voltage between the tab terminals FTP and FTN on the INV board while the inverter is stopped.

If the voltage is 420 V or above, check the following items.
1) Check the LED monitor to see if the bus voltage is above 350 V, and replace the inverter board if it is 350 V or below.
2) Check the coil (L) connections and for broken wiring.
3) Check the wiring connections.
Between the noise filter board and INV board, INV board and DCL
Replace the INV board if no problems are found.

If the voltage is below 420 V, check the following items.
1) Check the coil (L) connections and for broken wiring.
2) Check the wiring connections between noise filter board and INV board.
3) Check if the inrush current resistors (R031 and R032) on the inverter board are open.
4) If the problem persists after reboot, replace the INV board.

4225, 4226
+Check the voltage between CNVP2 and CNVNZ2 on the fan board while the inverter is stopped.

If the voltage is 420 V or above, check the following items.
1) Check for proper connections of the coil (L) and DC reactor, and for broken wiring.
2) Check the wiring connections.
Between the noise filter board and INV board, INV board and fan board
Replace the fan board if no problems are found.
If the problem persists in operation after the fan board is replaced, replace the INV board.

If the voltage is below 420 V, check the following items.
1) Check the wiring connections.
Between the noise filter board and INV board, INV board and fan board
Replace the fan board if no problems are found.
If the problem persists in operation after the fan board is replaced, replace the INV board.

(3) Control board failure

Check if LEDO1 on the INV board is lit while the inverter is operating. If it is not lit, check the following wiring connections.
Between control board CNRYA and INV board CNRY
Replace the control board if no problem is found in the wiring.

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-12 Error Code [4220, 4225, 4226] Detail Code 108

1. Error code definition
Abnormal bus voltage drop (Detail code 108) (TXU)

2. Error definition and error detection method
If Vdc 180 V or less is detected during inverter operation. (S/W detection)

3. Cause, check method and remedy
(1) Power supply environment

Check the power-supply wiring for an open phase. Refer to item (5) in section [6-1 Read before Test Run].
Find out if there was a (momentary) power failure.
Check whether the power voltage (Between L1 and L2, L2 and L3, and L1 and L3) is 180 V or less across all phases.

(2) Voltage drop detected
4220
+Check the voltage between the tab terminals FTP and FTN on the INV board while the inverter is stopped.

If the voltage is 220 V or above, check the following items.
1) Check the LED monitor to see if the bus voltage is above 180 V, and replace the inverter board if it is 180 V or below.
2) Check the coil (L) connections and for broken wiring.
3) Check the wiring connections.
Between the noise filter board and INV board, INV board and DCL
Replace the INV board if no problems are found.

If the voltage is below 220 V, check the following items.
1) Check the coil (L) connections and for broken wiring.
2) Check the wiring connections between noise filter board and INV board.
3) Check if the inrush current resistors (R007 and R008) on the inverter board are open.
4) If the problem persists after reboot, replace the INV board.

4225, 4226
+Check the voltage between CNVP1 and CNVN1 on the fan board while the inverter is stopped.

If the voltage is 220 V or above, check the following items.
1) Check for proper connections of the coil (L) and DC reactor, and for broken wiring.
2) Check the wiring connections.
Between the noise filter board and INV board, INV board and fan board
Replace the fan board if no problems are found.
If the problem persists in operation after the fan board is replaced, replace the INV board.

If the voltage is below 220 V, check the following items.
1) Check the wiring connections.
Between the noise filter board and INV board, INV board and fan board
Replace the fan board if no problems are found.
If the problem persists in operation after the fan board is replaced, replace the INV board.

(3) Control board failure

Check if LEDO1 on the INV board is lit while the inverter is operating. If it is not lit, check the following wiring connections.
Between control board CNRYA and INV board CNRY
Replace the control board if no problem is found in the wiring.

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]
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7 Troubleshooting Using Error Codes

[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-13

1. Error code definition

Error Code [4220, 4225, 4226] Detail Code 109

Abnormal bus voltage rise (Detail code 109)

2. Error definition and error detection method

4220

If Vdc = 830 V is detected by the INV board during inverter operation. (YXU)
If Vdc =2 400 V is detected by the INV board during inverter operation. (TXU)

4225, 4226

If Vdc = 830 V is detected by the fan board during inverter operation. (YXU)
If Vdc = 407 V is detected by the fan board during inverter operation. (TXU)

3. Cause, check method and remedy

(1) Different voltage connection

Check the power supply voltage on the power supply terminal block (TB1).
(2) INV board failure

If no problem is found in the power supply voltage but the problem recurs after restarting the inverter, replace the INV board
or fan board.

In the case of 4220: INV board

In the case of 4225 and 4226: Fan board

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]

7-6-14

1. Error code definition
Logic error (Detail code 111)

Error Code [4220, 4225, 4226] Detail Code 111

2. Error definition and error detection method

An electronic circuit error on the INV board or fan board
An error detected when the output was stopped with a specific abnormal state not detected by the INV board or fan board
electronic circuit

3. Cause, Check method and remedy
In the case of 4220

Cause

Check method and remedy

(1)

External noise

)

INV board failure

Refer to the following page(s). [8-8-1(2)[1] INV board error detection circuit check]

In the case of 4225 and 4226

Cause

Check method and remedy

(1)

External noise

)

Fan board failure

Refer to the following page(s).

[8-8-1(2)[6] Fan board error detection circuit check (no load)]
[8-8-1(2)[7] Fan inverter damage check (no load)]
[8-8-1(2)[8] Fan inverter damage check (with load)]

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-15 Error Code [4220] Detail Code 129

1. Error code definition
Control power supply error (Detail code 129)(outdoor unit)

2. Error definition and error detection method
If insufficient drive voltage for relays (X001, X002, X003) on INV board is detected.

3. Cause, check method and remedy

Cause Check method and remedy
(1)  Faulty wiring Check the wiring between the control board and INV board.
(2)  Connector contact failure Check the connectors CNRY on INV board and CNRYA on control board for

proper connections.

(3) Control power supply drop Disconnect the connector CNRYA from the control board and check the volt-
age at the connector CNRYA pins on the control board. If the voltage is 10 V
or less, replace the control board.

(4)  INV board failure If the problem persists after reboot, replace the INV board.

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]

7-6-16 Error Code [4220, 4225, 4226] Detail Code 131

1. Error code definition
Low bus voltage at startup (Detail code 131) (YXU)

2. Error definition and error detection method
When Vdc <350 V is detected just before the inverter operation. (YXU)

3. Cause, check method and remedy
(1) Inverter main circuit failure
Same as detail code 108 of 4220, 4225, 4226 error

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]

7-6-17 Error Code [4220, 4225, 4226] Detail Code 131

1. Error code definition
Low bus voltage at startup (Detail code 131) (TXU)

2. Error definition and error detection method
When Vdc <£180 V is detected just before the inverter operation. (TXU)
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3. Cause, check method and remedy
(1) Inverter main circuit failure
Same as detail code 108 of 4220, 4225, 4226 error

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]
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7 Troubleshooting Using Error Codes

[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-18 Error Code [4230, 4235, 4236] Detail Code 125

1. Error code definition
Heatsink overheat protection (Detail code 125)

2. Error definition and error detection method
When the heat sink temperature (THHS) remains at or above TOH is detected.

models TOH
INV board 100°C [212°F]
Fan board 100°C [212°F]

3. Cause, check method and remedy

Cause Check method and remedy

(1) Fan board failure Refer to the following page(s).

[8-8-1(2)[6] Fan board error detection circuit check (no load)]
[8-8-1(2)[7] Fan inverter damage check (no load)]
[8-8-1(2)[8] Fan inverter damage check (with load)]

(2) Outdoor fan failure Check the outdoor fan for proper operation.

Check the fan motor if problems are found with the operation of the fan.
(3) Air passage blockage Check that the heat sink cooling air passage is not blocked.
(4) THHS failure 1)  Check the power modules and heatsink for proper mounting.

(Remove the inverter and check the status of the heat dissipation grease for
the power module or the heat dissipation sheet.)

When heat dissipation grease is used, check for any missing application of the
grease.

When heat dissipation sheet is used, check for the presence of the sheet and
for damage or breakage of the sheet.

2) Check the THHS sensor reading on the LED monitor.
— If the THHS value is abnormal, replace the INV board or the fan board that
has the abnormal THHS value.

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-19

Error Code [4240, 4245, 4246]

1. Error code definition
Overload protection (YXU)

2. Error definition and error detection method
In the case of 4240

If the output current of "(lac) >Imax (Arms)" or "THHS > TOL" is continuously detected for 10 minutes during inverter operation.

In the case of 4245 and 4246
If the output current of "(lac) >Imax (Arms)" is continuously detected for 10 minutes during inverter operation.

For details of the model names and specified values, refer to the following page(s). The note of [7-1 Error Code and Prelimi-

nary Error Code Lists].

3. Cause, check method and remedy

Cause

Check method and remedy

(1

The control board SW7-1
(control board SW7-2 or fan
board SW1-1 for 4245 and
4246) is on with the inverter
output wiring connected.

Check the status of the control board SW7-1 (control board SW7-2 and fan board
SW1-1 for 4245 and 4246).

Power module contact failure

Check the power modules and heatsink for proper mounting.

(Remove the inverter and check the status of the heat dissipation grease for the
power module or the heat dissipation sheet.)

When heat dissipation grease is used, check for any missing application of the
grease.

When heat dissipation sheet is used, check for the presence of the sheet and for
damage or breakage of the sheet.

Air passage blockage

Check that the heat sink cooling air passage is not blocked.

N
~

Power supply environment

Power supply voltage is 414 V or above.

a1
-

Inverter failure

Refer to the following page(s). [8-8 Troubleshooting Inverter Problems]

Compressor failure (for 4240)

Check that the compressor has not overheated during operation.

— Check the refrigerant circuit (oil return section).

Refer to the following page(s). [8-8-1(2)[2] Compressor ground fault and winding
error check]

Fan motor failure
(for 4245 and 4246)

Check if the fan is locked.

(8)

The setting for the outdoor
unit model selection switch is
incorrect (control boards
SW5-3 to 5-8).

Check the outdoor unit model selection switch (control boards SW5-3 to 5-8).
For details of the switch settings, refer to the following page(s). [5-1 Dipswitch
Functions and Factory Settings]

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]

BS_07_N
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7 Troubleshooting Using Error Codes

[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-20

Error Code [4240, 4245, 4246]

1. Error code definition
Overload protection (TXU)

2. Error definition and error detection method
In the case of 4240
If the output current of "(lac) >Imax (Arms)" or "THHS > TOL" is continuously detected for 10 minutes during inverter operation.

In the case of 4245 and 4246
If the output current of "(lac) >Imax (Arms)" is continuously detected for 10 minutes during inverter operation.

For details of the model names and specified values, refer to the following page(s). The note of [7-1 Error Code and Prelimi-
nary Error Code Lists].

3. Cause, check method and remedy

Cause

Check method and remedy

(1

The control board SW7-1
(control board SW7-2 or fan
board SW1-1 for 4245 and
4246) is on with the inverter
output wiring connected.

Check the status of the control board SW7-1 (control board SW7-2 and fan board
SW1-1 for 4245 and 4246).

Power module contact failure

Check the power modules and heatsink for proper mounting.

(Remove the inverter and check the status of the heat dissipation grease for the
power module or the heat dissipation sheet.)

When heat dissipation grease is used, check for any missing application of the
grease.

When heat dissipation sheet is used, check for the presence of the sheet and for
damage or breakage of the sheet.

Air passage blockage

Check that the heat sink cooling air passage is not blocked.

N
~

Power supply environment

Power supply voltage is 188 V or above.

a1
-

Inverter failure

Refer to the following page(s). [8-8 Troubleshooting Inverter Problems]

Compressor failure (for 4240)

Check that the compressor has not overheated during operation.

— Check the refrigerant circuit (oil return section).

Refer to the following page(s). [8-8-1(2)[2] Compressor ground fault and winding
error check]

Fan motor failure
(for 4245 and 4246)

Check if the fan is locked.

(8)

The setting for the outdoor
unit model selection switch is
incorrect (control boards
SW5-3 to 5-8).

Check the outdoor unit model selection switch (control boards SW5-3 to 5-8).
For details of the switch settings, refer to the following page(s). [5-1 Dipswitch
Functions and Factory Settings]

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-21 Error Code [4250, 4255, 4256] Detail Code 101

1. Error code definition
IPM error (Detail code 101)

2. Error definition and error detection method

In the case of 4250
If an overcurrent is detected by the overcurrent detection circuit on the INV board.

In the case of 4255 and 4256
If an error signal is detected from IPM on the fan board.

3. Cause, check method and remedy
In the case of 4250

Cause Check method and remedy

(1)  Inverter output related Refer to the following page(s).

[8-8-1(2)[1] INV board error detection circuit check]

[8-8-1(2)[2] Compressor ground fault and winding error check]

[8-8-1(2)[3] Inverter damage check (no load)]

[8-8-1(2)[4] Inverter damage check (during compressor operation)]

[8-8-2 Checking the Installation Conditions]

Check the IGBT module resistance value of the INV board, if no problems are
found.

[8-8-6 Troubleshooting Problems with IGBT Module]

(2)  The setting for the out- Check the outdoor unit model selection switch (control boards SW5-3 to 5-8).
door unit model selection For details of the switch settings, refer to the following page(s). [5-1 Dipswitch
switch is incorrect (control Functions and Factory Settings]

boards SW5-3 to 5-8).

(3) Open phase in the power- Refer to item (5) in section [6-1 Read before Test Run].
supply due to improper
power-supply wiring.

In the case of 4255 and 4256

Cause Check method and remedy
(1) Fan motor abnormality Refer to the following page(s). [8-8-1(2)[5] Fan motor ground fault and winding er-
ror check]
(2) Fan board failure Refer to the following page(s).

[8-8-1(2)[6] Fan board error detection circuit check (no load)]
[8-8-1(2)[7] Fan inverter damage check (no load)]
[8-8-1(2)[8] Fan inverter damage check (with load)]

(3) The setting for the outdoor Check the outdoor unit model selection switch (control boards SW5-3 to 5-8).
unit model selection switch For details of the switch settings, refer to the following page(s). [5-1 Dipswitch
is incorrect (control boards Functions and Factory Settings]

SW5-3 to 5-8).

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]
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7 Troubleshooting Using Error Codes

[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-22 Error Code [4250, 4255, 4256] Detail Code 104

1. Error code definition
Short-circuited IPM/Ground fault (Detail code 104)

2. Error definition and error detection method
When IPM/IGBT short damage or grounding on the load side is detected just before starting the inverter.

3. Cause, check method and remedy
In the case of 4250

Cause Check method and remedy

(1)  Grounding fault compressor Refer to the following page(s).
[8-8-1(2)[2] Compressor ground fault and winding error check]

(2)  Inverter output related Refer to the following page(s).

[8-8-1(2)[1] INV board error detection circuit check]

[8-8-1(2)[3] Inverter damage check (no load)]

[8-8-1(2)[4] Inverter damage check (during compressor operation)]
[8-8-2 Checking the Installation Conditions]

(3) Open phase in the power-supply Refer to item (5) in section [6-1 Read before Test Run]
due to improper power-supply wir-
ing

In the case of 4255 and 4256

Cause Check method and remedy

(1)  Grounding fault of fan motor Refer to the following page(s).
[8-8-1(2)[5] Fan motor ground fault and winding error check]

(2) Fan board failure Refer to the following page(s).

[8-8-1(2)[6] Fan board error detection circuit check (no load)]
[8-8-1(2)[7] Fan inverter damage check (no load)]
[8-8-1(2)[8] Fan inverter damage check (with load)]

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-23 Error Code [4250, 4255, 4256] Detail Code 105

1. Error code definition
Overcurrent error due to short-circuited motor (Detail code 105)

2. Error definition and error detection method
If a short is detected in the compressor or fan motor just before starting the inverter operation.

3. Cause, Check method and remedy
In the case of 4250

Cause Check method and remedy
(1)  Short-circuited compressor winding Refer to the following page(s).
[8-8-1(2)[2] Compressor ground fault and winding er-
ror check]
(2)  Inverter output wiring Check for a short circuit.

In the case of 4255 and 4256

Cause Check method and remedy
(1)  Short-circuited fan motor winding Refer to the following page(s).
[8-8-1(2)[5] Fan motor ground fault and winding error
check]
(2)  Fan inverter output wiring Check for a short circuit.

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]
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7 Troubleshooting Using Error Codes

[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]

7-6-24

Error Code [4250] Detail Code 106 and 107

1. Error code definition

Instantaneous overcurrent (Detail code 106)
Overcurrent (effective value) (Detail code 107)

2. Error definition and error detection method
When a current above the specified value is detected by the electric current sensor.

Refer to the following page(s). [7-1 Error Code and Preliminary Error Code Lists] for the details of model names and the spec-
ified values.

3. Cause, check method and remedy

Cause

Check method and remedy

(1

Inverter output related

Refer to the following page(s).

[8-8-1(2)[1] INV board error detection circuit check]

[8-8-1(2)[3] Inverter damage check (no load)]

[8-8-1(2)[4] Inverter damage check (during compressor operation)]

[8-8-2 Checking the Installation Conditions]

Check the IGBT module resistance value of the INV board, if no problems are
found.

[8-8-6 Troubleshooting Problems with IGBT Module]

2)

The setting for the outdoor
unit model selection switch
is incorrect (control boards
SW5-3 to 5-8).

Check the outdoor unit model selection switch (control boards SW5-3 to 5-8).
For details of the switch settings, refer to the following page(s). [5-1 Dipswitch
Functions and Factory Settings]

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]

7-6-25

Error Code [4255, 4256] Detail Code 106

1. Error code definition
Instantaneous overcurrent (Detail code 106)

2. Error definition and error detection method
If the current sensor detects an overcurrent other than the specified value.

* For details of the model names and specified values, refer to the following page(s). The note of [7-1 Error Code and Prelim-
inary Error Code Lists]

3. Cause, check method and remedy

Cause

Check method and remedy

(1

Open phase of the fan
board output

Check the connection of the fan board output line.

Air passage blockage

Check that the heat sink cooling air passage, such as heat exchangers, is not
blocked.

Strong wind such as a gust

Check if there is strong wind such as a gust.

Fan motor failure

Check if the fan is locked.

Fan board failure

Refer to the following page(s).

[8-8-1(2)[6] Fan board error detection circuit check (no load)]
[8-8-1(2)[7] Fan inverter damage check (no load)]
[8-8-1(2)[8] Fan inverter damage check (with load)]

(6)

The setting for the outdoor
unit model selection switch
is incorrect (control boards
SW5-3 to 5-8).

Check the outdoor unit model selection switch (control boards SW5-3 to 5-8).
For details of the switch settings, refer to the following page(s). [5-1 Dipswitch
Functions and Factory Settings]

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]
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[7-6 Error Code Definitions and Solutions: Codes [4000 - 4999] ]
7-6-26 Error Code [4255, 4256] Detail Code 137

1. Error code definition
Motor synchronization loss (Detail code 137)

2. Error definition and error detection method
If fan motor locking is detected during operation.

3. Cause, check method and remedy

Cause Check method and remedy
(1) Fan motor locking Check the fan blades for objects obstructing fan rotation.
(2) Open phase of the fan board output Check the connection of the fan board output wiring.
(3) Fan motor failure Refer to the following page(s).
[8-8-1(2)[5] Fan motor ground fault and winding error check]
(4) Strong wind such as a gust Check if there is strong wind such as a gust.
(5) Fan board failure Refer to the following page(s).

[8-8-1(2)[6] Fan board error detection circuit check (no load)]
[8-8-1(2)[7] Fan inverter damage check (no load)]
[8-8-1(2)[8] Fan inverter damage check (with load)]

(6) The setting for the outdoor unit model selec- Check the outdoor unit model selection switch (control
tion switch is incorrect (control boards SW5- boards SW5-3 to 5-8).
3 to 5-8). For details of the switch settings, refer to the following

page(s). [5-1 Dipswitch Functions and Factory Settings]

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]

7-6-27 Error Code [4260]

1. Error code definition
Heatsink overheat protection at startup

2. Error definition and error detection method
When heatsink temperature (THHS) remains at or above 100°C [212°F] for 10 minutes or longer after inverter startup

3. Cause, check method and remedy
Same as 4230 error

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]
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7 Troubleshooting Using Error Codes

[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

7-7  Error Code Definitions and Solutions: Codes [5000 - 5999]

7-7-1 Error Code [5101, 5102, 5103, 5104]

1. Error code definition

5101
Return air temperature sensor (TH21) fault (Indoor unit)
Return air temperature sensor (TH4) fault (OA processing unit)

5102
Pipe temperature sensor (TH22) fault (Indoor unit)
Pipe temperature sensor (TH2) fault (OA processing unit)

5103
Gas-side pipe temperature sensor (TH23) fault (Indoor unit)
Gas-side pipe temperature sensor (TH3) fault (OA processing unit)

5104

Intake air temperature sensor (TH1) fault (OA processing unit)
Intake air temperature sensor (TH24) fault (All-fresh (100% outdoor air) type indoor unit)

2. Error definition and error detection method

+If a short or an open is detected during thermostat ON, the outdoor unit turns to anti-restart mode for 3 minutes. When the

error is not restored after 3 minutes (if restored, the outdoor unit runs normally), the outdoor unit makes an error stop.

Short: detectable at 90°C [194°F] or higher
Open: detectable at -40°C [-40°F] or lower

+Sensor error at gas-side cannot be detected under the following conditions.
*During heating operation
xDuring cooling operation for 3 minutes after the compressor turns on.

3. Cause, check method and remedy

Cause Check method and remedy
(1) Thermistor failure Check the thermistor resistor.
0°C [32°F]: 15 kQ
(2) Connector contact failure 1000[ [5003:]: 9.7 kQ

20°C [68°F] : 6.4 kQ
30°C [86°F] : 4.3 kQ
40°C [104°F] : 3.1 kQ

(3) Disconnected wire or partial disconnected
thermistor wire

(4) Unattached thermistor or contact failure

(5) Indoor board (detection circuit) failure Check the connector contact.
When no fault is found, the indoor board is a failure.
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[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

7-7-2 Error Code [5102,5103,5104,5105,5106,5107,5115]

1. Error code definition

5102
HIC bypass circuit outlet temperature sensor (TH2) fault (Outdoor unit)

5103
Heat exchanger outlet temperature sensor (TH3) fault (Outdoor unit)

5104
Discharge temperature sensor (TH4) fault (Outdoor unit)

5105
Accumulator inlet temperature sensor (TH5) fault (Outdoor unit)

5106
HIC circuit outlet temperature sensor (TH6) fault (Outdoor unit)

5107
Outside temperature sensor (TH7) fault (Outdoor unit)

5115
Shell bottom temperature sensor (TH15) error (outdoor unit)

2. Error definition and error detection method
+*When a short (high temperature intake) or an open (low temperature intake) of the thermistor is detected (the first detection),
the outdoor unit stops, turns to anti-restart mode for 3 minutes, and restarts when the detected temperature of the thermistor.
+*When a short or an open is detected again (the second detection) after the first restart of the outdoor unit, the outdoor unit
stops, turns to anti-restart mode for 3 minutes, and restarts in 3 minutes when the detected temperature is within the normal
range.
+*When a short or an open is detected again (the third detection) after the previous restart of the outdoor unit, the outdoor unit
makes an error stop.
+*When a short or an open of the thermistor is detected just before the restart of the outdoor unit, the outdoor unit makes an
error stop, and the error code "5102", "5103", 5104", "5105", "5106", "5107" or "5115" will appear.
+During 3-minute antirestart mode, preliminary errors will be displayed on the LED display.
+A short or an open described above is not detected for 10 minutes after the compressor start, during defrost mode, or for 3
minutes after defrost mode.
+Error code 5105 (Accumulator inlet temperature sensor (TH5) fault) is issued when the TH5 temperature exceeds 80°C to
protect the fusible plug. Check if the fusible plug has melted when this error is issued.

3. Cause, check method and remedy

Cause Check method and remedy
(1) Thermistor failure Check thermistor resistance.
(2) Pinched lead wire Check for pinched lead wire.
(3) Torn wire coating Check for wire coating.
(4) A pin on the male connector is missing or Check connector.
contact failure
(5) Disconnected wire Check for wire.
(6) Thermistor input circuit failure on the control Check the intake temperature of the sensor with the LED
board monitor.

When the temperature is far different from the actual tem-
perature, replace the control board.

BS_07_N chapter 7 - 41
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7 Troubleshooting Using Error Codes

[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

<Reference>

42 - chapter 7

TH2
TH3
TH4
TH5
TH6
TH7
TH15

Short detection

110°C [230°F] and above (0.4k and below)
110°C [230°F] and above (0.4k and below)
240°C [464°F] and above (0.57k and below)
80°C [176°F] and above (0.84k and below)
110°C [230°F] and above (0.4k and below)
110°C [230°F] and above (0.4k and below)

110°C [230°F] and above (0.4k and below)

Open detection

-50°C [-58°F] and below (230k and above)
-50°C [-58°F] and below (230k and above)
-20°C [-4°F] and below (1880k and above)
-50°C [-58°F] and below (230k and above)
-50°C [-58°F] and below (230k and above)
-50°C [-58°F] and below (230k and above)

-50°C [-58°F] and below (230k and above)

BS_07_N



[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

7-7-3 Error Code [5110]

1. Error code definition
Heatsink temperature sensor (THHS) fault (Detail code 01, 05, 06)

2. Error definition and error detection method
If a short or an open of THHS is detected just before or during the inverter operation.

3. Cause, check method and remedy
Detail code 01

Cause Check method and remedy

(1) INV board failure If the problem recurs when the unit is put into operation, replace the INV board.

Detail code 05, 06

Cause Check method and remedy

(1)  Fan board failure If the problem recurs when the unit is put into operation, replace the fan board.

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]

7-7-4 Error Code [5201]

1. Error code definition
High-pressure sensor fault (63HS1)

2. Error definition and error detection method

+If the high pressure sensor detects 0.098MPa [14psi] or less during the operation, the outdoor unit stops once, turns to anti-
restart mode for 3 minutes, and restarts after 3 minutes when the detected high pressure sensor is 0.098MPa [14psi] or more.
+If the high pressure sensor detects 0.098MPa [14psi] or less just before the restart, the outdoor unit makes an error stop, and
the error code "5201" will appear.

+During 3-minute antirestart mode, preliminary errors will be displayed on the LED display.

+A error is not detected for 3 minutes after the compressor start, during defrost operation, or 3 minutes after defrost operation.

3. Cause, check method and remedy

Cause Check method and remedy

(1) High pressure sensor failure Refer to the following page(s). [8-4-1 Com-
paring the High-Pressure Sensor Measure-
ment and Gauge Pressure]

(2) Pressure drop due to refrigerant leak Check for refrigerant leakage

(3) Torn wire coating Check for damaged wire coating

(4) A pin on the male connector is missing or contact failure Check whether a connector pin is missing
(5) Disconnected wire Check for disconnected or broken wire

(6) High pressure sensor input circuit failure on the control board Check the temperature detected by the sen-
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sor from the LED monitor. If the tempera-
tureis significantly different from the actual
temperature, replace the control board.
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7 Troubleshooting Using Error Codes

[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

7-7-5 Error Code [5301] Detail Code 115

1. Error code definition
ACCT sensor fault (Detail code 115) (YXU)

2. Error definition and error detection method
When the formula "output current < 1.0 Arms" remains satisfied for 10 seconds while the inverter is in operation.

3. Cause, check method and remedy

Cause Check method and remedy
(1)  INV output phase loss Check the output wire for proper connection.
(2)  Compressor failure Refer to the following page(s).
[8-8-1(2)[2] Compressor ground fault and winding error check]
(3) INV board failure Replace the INV board if the problem persists after the operation is resumed.
Note]

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]

7-7-6 Error Code [5301] Detail Code 115

1. Error code definition
ACCT sensor fault (Detail code 115) (TXU)

2. Error definition and error detection method
When the formula "output current < 1.8 Arms" remains satisfied for 10 seconds while the inverter is in operation.

3. Cause, check method and remedy

Cause Check method and remedy
(1)  INV output phase loss Check the output wire for proper connection.
(2)  Compressor failure Refer to the following page(s).
[8-8-1(2)[2] Compressor ground fault and winding error check]
(3) INV board failure Replace the INV board if the problem persists after the operation is resumed.
Note|

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]

7-7-7 Error Code [5301] Detail Code 117

1. Error code definition
ACCT sensor circuit fault (Detail code 117)

2. Error definition and error detection method
When an error value is detected with the ACCT detection circuit just before the inverter starts

3. Cause, check method and remedy

Cause Check method and remedy

(1)  INV board failure Refer to the following page(s).

[8-8-1(2)[1] INV board error detection circuit check]

[8-8-1(2)[3] Inverter damage check (no load)]

[8-8-1(2)[4] Inverter damage check (during compressor operation)]

(2)  Compressor failure Refer to the following page(s).
[8-8-1(2)[2] Compressor ground fault and winding error check]

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]
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[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

7-7-8 Error Code [5301] Detail Code 119

1. Error code definition
Open-circuited IPM/Loose ACCT connector (Detail code 119)

2. Error definition and error detection method
Presence of enough current cannot be detected during the self-diagnostic operation immediately before inverter startup.

3. Cause, check method and remedy

Cause Check method and remedy

(1)  Inverter output wiring failure Check the output wiring connections.
Check if the U- and W-phase output wires penetrate through CT001
and CT002 on the INV board.

(2) Inverter failure Refer to the following page(s).
[8-8-1(2)[3] Inverter damage check (no load)]
[8-8-1(2)[4] Inverter damage check (during compressor operation)]

(3) Compressor failure Refer to the following page(s).
[8-8-1(2)[2] Compressor ground fault and winding error check]

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]

7-7-9 Error Code [5301] Detail Code 120

1. Error code definition
Faulty ACCT wiring (Detail code 120)

2. Error definition and error detection method
Presence of target current cannot be detected during the self-diagnostic operation immediately before startup.

3. Cause, check method and remedy

Cause Check method and remedy

(1) Inverter output wiring failure Check the output wiring connections.
Check if the U- and W-phase output wires penetrate through CT001
and CT002 on the INV board.

(2) Inverter failure Refer to the following page(s).
[8-8-1(2)[3] Inverter damage check (no load)]
[8-8-1(2)[4] Inverter damage check (during compressor operation)]

(3)  Compressor failure Refer to the following page(s).
[8-8-1(2)[2] Compressor ground fault and winding error check]

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]
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7 Troubleshooting Using Error Codes

[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

7-7-10 Error Code [5305, 5306] Detail Code 135

1. Error code definition
Current sensor fault (Detail code 135)

2. Error definition and error detection method
Detection of output current below 0.2 Arms(*) for 10 continuous seconds while fan motor is in operation.

*For TXU models with two motors, the threshold is 0.3 Arms.

3. Cause, check method and remedy

Cause Check method and remedy
(1) Open output phase of fan board Check the output wiring from the fan board for proper con-
nection.
(2) Fan motor error Refer to the following page(s).

[8-8-1(2)[5] Fan motor ground fault and winding error check]

(3) Fan board failure Refer to the following page(s).

[8-8-1(2)[6] Fan board error detection circuit check (no load)]
[8-8-1(2)[7] Fan inverter damage check (no load)]
[8-8-1(2)[8] Fan inverter damage check (with load)]

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]

7-7-11 Error Code [5305, 5306] Detail Code 136

1. Error code definition
Current sensor circuit fault (Detail code 136)

2. Error definition and error detection method
Detection of abnormal value by the current detection circuit on the fan board before the startup of fan motor

3. Cause, check method and remedy

Cause Check method and remedy

(1) Fan board fault Refer to the following page(s).

[8-8-1(2)[6] Fan board error detection circuit check (no load)]
[8-8-1(2)[7] Fan inverter damage check (no load)]
[8-8-1(2)[8] Fan inverter damage check (with load)]

Note |

For inverter-related error codes, refer to the following page(s). [8-8 Troubleshooting Inverter Problems]
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[7-7 Error Code Definitions and Solutions: Codes [5000 - 5999] ]

7-7-12 Error Code [5558]

1. Error code definition
Refrigerant sensor error

2. Error definition and error detection method
If the indoor unit refrigerant sensor has an error.

3. Cause, check method and remedy

Cause Check method and remedy
(1) Refrigerant sensor failure Replace the refrigerant sensor.
(2) Wiring failure Check the wiring of the refrigerant sensor.
(3) A disconnected connector of the built-in re- Check the connector status (CNSA) on the indoor unit board.

frigerant sensor in the indoor unit

(4) If the refrigerant sensor is removed. +Install the refrigerant sensor.

+*When removing the refrigerant sensor, refer to the following
page(s). [11-9-2 Checking and Changing the System Con-
figuration]

7-7-13 Error Code [5701]

1. Error code definition
Loose float switch connector

2. Error definition and error detection method
Detection of the disconnected float switch (open-phase condition) during operation

3. Cause, check method and remedy
(1) CN4F disconnection or contact failure
Check for disconnection of the connector (CN4F) on the indoor unit control board.
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7 Troubleshooting Using Error Codes

[7-8 Error Code Definitions and Solutions: Codes [6000 - 6999] ]

7-8

Error Code Definitions and Solutions: Codes [6000 - 6999]

7-8-1

3.

Error Code [6201]

. Error code definition

Remote controller board fault (nonvolatile memory error)

Error definition and error detection method

This error is detected when the data cannot be read out from the built-in nonvolatile memory on the remote controller.

Cause, check method and remedy

(1) Remote controller failure

7-8-2

3.

Replace the remote controller.

Error Code [6202]

. Error code definition

Remote controller board fault (clock IC error)

Error definition and error detection method

This error is detected when the built-in clock on the remote controller is not properly functioning.

Cause, check method and remedy

(1) Remote controller failure

7-8-3

3.

Replace the remote controller.

Error Code [6600]

. Error code definition

Address overlap

Error definition and error detection method

An error in which signals from more than one indoor units with the same address are received
Detail code 001: Detection of overlapped address in centralized control system
Detail code 002: Detection of overlapped address in indoor unit system

Note |

The address and attribute that appear on the remote controller indicate the controller that detected the error.

Cause, check method and remedy

Cause

Check method and remedy

(1)  Two or more of the following have the same address:
Outdoor units, indoor units, LOSSNAY units, control-
lers.
<Example>
6600 "01" appears on the remote controller
Unit #01 detected the error.

Two or more units in the system have 01 as their ad-
dress.

(2) Signals are distorted by the noise on the transmission
line.

+Find the unit that has the same address as that of the error
source.Once the unit is found, correct the address.
Then, turn off the outdoor units, indoor units, and
LOSSNAY units, keep them all turned off for at least
five minutes, and turn them back on.

+*When air conditioning units are operating normally despite
the address overlap error
Check the transmission wave shape and noise on the
transmission line.
Refer to the following page(s). [8-3 Checking Transmission
Waveform and for Electrical Noise Interference]
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[7-8 Error Code Definitions and Solutions: Codes [6000 - 6999] ]

7-8-4 Error Code [6601]

1. Error code definition
Polarity setting error

2. Error definition and error detection method
The error detected when transmission processor cannot distinguish the polarities of the M-NET transmission line.

3. Cause, check method and remedy

Cause Check method and remedy
(1)  Novoltage is applied to the M-NET transmission line Check if power is supplied to the M-NET transmission
that AE-C/EW-C are connected to. line of the AE-C/EW-C, and correct any problem found.

(2)  M-NET transmission line to which AE-C/EW-C are
connected is short-circuited.

(3)  When two or more power supplies are connected to
the M-NET
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7 Troubleshooting Using Error Codes

[7-8 Error Code Definitions and Solutions: Codes [6000 - 6999] ]

7-8-5 Error Code [6602]

1.

2,

Error code definition
Transmission processor hardware error

Error definition and error detection method

Although "0" was surely transmitted by the transmission processor, "1" is displayed on the transmission line.
Detail code 001: Transmission processor hardware error in centralized control system

Detail code 002: Transmission processor hardware error in indoor unit system

Note |

3.
1)

2)
3)

4)
5)

6)
7)

The address/attribute appeared on the display on the remote controller indicates the controller where an error oc-
curred.

Cause

When the wiring work of or the polarity of either the indoor or outdoor transmission line is performed or is changed while the
power is on, the transmitted data will collide, the wave shape will be changed, and an error will be detected.

Grounding fault of the transmission line

When grouping the indoor units that are connected to different outdoor units, the male power supply connectors on the multiple
outdoor units are connected to the female power supply switch connector (CN40).

When the power supply unit for transmission lines is used in the system connected with MELANS, the male power supply
connector is connected to the female power supply switch connector (CN40) on the outdoor unit.

Controller failure of the source of the error

When the transmission data is changed due to the noise on the transmission line

Voltage is not applied on the transmission line for centralized control (in case of grouped indoor units connected to different
outdoor units or in case of the system connected with MELANS)

Check method and remedy

Is the transmission line work YES
performed while the power is on?,

Turn off the power source of outdoor/indoor
units, and turn them on again.

Faulty power source work

Check the transmission line work is performed
and the shielded wire is treated properly.

Improper transmission line work

System ?

( . A
[( Single-outdoor-unit sysleﬂ] [( Multiple-outdoor-unit system]} Ezﬁ%Tﬂg;mggnwﬁgsg PPly
_ J
N2
Confirm that the power supply Confirm that the power supply
connector on the outdoor connector on the outdoor
unit is not plugged into CN40. unit is not plugged into CN40.

Is the male power supply connector
connected to the female power supply
switch connector (CN40) on only one

of the outdoor unit?

Is the male power supply connector
connected to the female power supply
switch connector (CN40) ?

Disconnect the male
power supply on
CN40 and connect it to CN41

Tightly reconnect the male power
supply connector to the female
power supply switch connector (CN40).,

L
Investigation into the | *For the investigation method, follow
transmission line noise | <|nyestigation method of transmission wave shape/noise>
Controller failure of the
source of the error

Investigation into the
cause of the noise

I Correct the error. I
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[7-8 Error Code Definitions and Solutions: Codes [6000 - 6999] ]

7-8-6 Error Code [6603]

1. Error code definition
Transmission line bus busy error

2. Error definition and error detection method

*Generated error when the command cannot be transmitted for 4-10 minutes in a row due to bus-busy
+Generated error when the command cannot be transmitted to the transmission line for 4-10 minutes in a row due to noise

Detail code 001: Transmission Bus-Busy error in centralized control system
Detail code 002: Transmission Bus-Busy error in indoor unit system

Note |

The address/attribute appeared on the display on the remote controller indicates the controller where an error oc-
curred.

3. Cause, check method and remedy

Cause Check method and remedy
(1) The transmission processor cannot be transmit- Check the transmission wave shape and noise on the
ted as the short-wavelength voltage like noise ex- transmission line.
ists consecutively on the transmission line. Refer to the following page(s). [8-3 Checking Transmis-

sion Waveform and for Electrical Noise Interference]

— No noise indicates that the error source controller is a
failure.

— If noise exists, investigate the noise.

(2) Error source controller failure

7-8-7 Error Code [6606]

1. Error code definition
Communication error between device processor and transmission processor or M-NET processor

2. Error definition and error detection method

Communication error between device processor on circuit board and transmission processor or M-NET processor
Detail code 003: Communication error between device processor on circuit board and M-NET processor

Note |

The address/attribute appeared on the display on the remote controller indicates the controller where an error oc-
curred.

3. Cause, check method and remedy

Cause Check method and remedy
(1) Data is not properly transmitted due to accidental Turn off the power source of the outdoor and the indoor
erroneous operation of the controller of the error units.(When the power source is turned off separately, the
source. microcomputer will not be reset, and the error will not be

corrected.)

— If the same error occurs, the error source controller is
a failure.

(2) Error source controller failure
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7 Troubleshooting Using Error Codes

[7-8 Error Code Definitions and Solutions: Codes [6000 - 6999] ]

7-8-8 Error Code [6607] Error Source Address = Outdoor Unit (OC)

1. Error code definition
No ACK error

2. Error definition and error detection method

The error is detected when no acknowledgement (ACK signal) is received after the transmission. (eg. When the data is trans-
mitted six times in a row with 30 seconds interval, the error is detected on the transmission side.)

Note |

The address/attribute appeared on the display on the remote controller indicates the controller which did not provide
the response (ACK).

3. Cause, check method and remedy

Cause Check method and remedy

(1)  Incidental cause 1)  Check whether Error Code [Er91] is displayed on
the service LED on the outdoor unit.

(2)  Contact failure of transmission line of OC or IC 2)  If the code is not displayed, turn off the power to
the outdoor unit, and then turn it back on.

(3) Decrease of transmission line voltage/signal by exceed- | 3)  If the error is accidental, it will run normally. If not,

ing acceptable range of transmission wiring. check the causes (2) - (5).

Farthest: 200 m [656ft] or less ' aLs . .
Remote controller wiring: Skip check item 1) on the outdoor unit whose
10m [32ft] or less firmware does not need to be updated.

(4) Erroneous sizing of transmission line (Not within the
range below).
Wire diameter:
1.25mm? [AWG16] or more

(5)  Outdoor unit control board failure

(6) Firmware update error on the outdoor unit
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7-8-9

Error Code [6607] Error Source Address = Indoor Unit (IC)

1. Error code definition
No ACK error

2. Error definition and error detection method

The error is detected when no acknowledgement (ACK signal) is received after the transmission. (eg. When the data is trans-
mitted six times in a row with 30 seconds interval, the error is detected on the transmission side.)

Note |

The address/attribute appeared on the display on the remote controller indicates the controller which did not provide
the response (ACK).

3. Cause, check method and remedy

Error display

MA remote controller (MA)

System controller (SC)

Types of refrigerant

systems

Single refrigerant system

Grouped operation of multi-

ple refrigerant systems

Types of indoor units experiencing

problems

Part of the indoor units
(IC) are experiencing
problems.

All indoor units (IC) in
the same system are

experiencing problems.

All indoor units (IC) are
experiencing problems.

Troubleshooting prob-
lems for indoor units (A)

Troubleshooting problems

for indoor units (A)

Troubleshooting prob-
lems for indoor units (A)

Troubleshooting prob-
lems for all units (B)

Troubleshooting prob-
lems for indoor units (B)

&

Troubleshooting problems
for all units (A)

&

Troubleshooting prob-
lems for all units (B)

(1) Troubleshooting problems for indoor units (A)

Cause

Check method and remedy

(1

Incidental cause

When IC unit address is changed or modified during op- | 2)

eration.
Faulty or disconnected IC transmission wiring

Disconnected IC connector
(CN2M)

Indoor unit controller failure

1)  Turn off the outdoor/indoor units for 5 or more min-
utes, and turn them on again.

If the error is accidental, it will run normally. If not,
check the causes (2) - (5).
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7 Troubleshooting Using Error Codes

[7-8 Error Code Definitions and Solutions: Codes [6000 - 6999] ]

(2) Troubleshooting problems for indoor units (B)

Cause

Check method and remedy

(1)

)

©)

When the power supply unit for transmission lines is used
and the male power supply connector is connected to the
female power supply switch connector (CN40) for the
transmission line for centralized control

Disconnection or shutdown of the power source of the
power supply unit for transmission line

System controller (MELANS) malfunction

-
~

Check voltage of the transmission line for central-
ized control.

+20 V or more: Check (1) on the left.
+Less than 20 V: Check (2) on the left.

Check the causes of the error indicated by the er-
ror codes listed in items (1) through (3) in the
"Cause" column.
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7-8-10 Error Code [6607] Error Source Address = LOSSNAY (LC)

1. Error code definition
No ACK error

2. Error definition and error detection method

The error is detected when no acknowledgement (ACK signal) is received after the transmission. (eg. When the data is trans-
mitted six times in a row with 30 seconds interval, the error is detected on the transmission side.)

Note |

The address/attribute appeared on the display on the remote controller indicates the controller which did not provide

the response (ACK).

3. Cause, check method and remedy

Error display

MA remote controller (MA)

Types of refrigerant systems

| |

Grouped operation of multiple
refrigerant systems

Single refrigerant system

Troubleshooting problems for Troubleshooting problems for
LOSSNAY units LOSSNAY units
&

Troubleshooting problems for
all units (A)

(1) Troubleshooting problems for LOSSNAY units

Cause

Check method and remedy

(1)  Incidental cause

(2)  The power source of LOSSNAY has been shut off.

(3) When the address of LOSSNAY is changed in the middle
of the operation

(4) Faulty or disconnected transmission wiring of LOSSNAY
(5) Disconnected connector (CN1) on LOSSNAY
(6)  Controller failure of LOSSNAY

Turn off the power source of LOSSNAY and turn it
on again.

If the error is accidental, it will run normally.
If not, check the causes (2) - (6).
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7 Troubleshooting Using Error Codes

[7-8 Error Code Definitions and Solutions: Codes [6000 - 6999] ]

7-8-11 Error Code [6607] Error Source Address = System Controller

1. Error code definition
No ACK error

2. Error definition and error detection method

The error is detected when no acknowledgement (ACK signal) is received after the transmission. (eg. When the data is trans-
mitted six times in a row with 30 seconds interval, the error is detected on the transmission side.)

Note |

The address/attribute appeared on the display on the remote controller indicates the controller which did not provide
the response (ACK).

3. Cause, check method and remedy

Error display

MA remote controller (MA)

Type of unit/con-
troller in error

All indoor units (IC) in the
same system are experi-
encing problems.

Troubleshooting prob-
lems for all units (B)
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7-8-12 Error Code [6607] All Error Source Addresses

1. Error code definition
No ACK error

2. Error definition and error detection method

The error is detected when no acknowledgement (ACK signal) is received after the transmission. (eg. When the data is trans-
mitted six times in a row with 30 seconds interval, the error is detected on the transmission side.)

Note |

The address/attribute appeared on the display on the remote controller indicates the controller which did not provide
the response (ACK).

3. Cause, check method and remedy
(1) Troubleshooting problems for all units (A)

Cause Check method and remedy
(1)  Disconnection or short circuit of the transmission line for | 1)  Check the causes of (1) - (4). If the cause is found,
the outdoor unit on the terminal block for centralized con- correct it. If no cause is found, check 2).
trol line connection (TB7)
(2)  When multiple outdoor units are connected and the pow- | 2)  Check the LED displays for troubleshooting on oth-
er source of one of the outdoor units has been shut off. er remote controllers whether an error occurs.
(3)  The male power supply connector of the outdoor unit is +*When an error is present
not connected to the female power supply switch connec- Check the causes of the error indicated by the
tor (CN40). error codes listed in item (4) in the "Cause" col-
(4)  The male power supply connectors on 2 or more outdoor umn.
units are connected to the female power supply switch *When no errors are present
connector (CN40) for centralized control. Indoor unit circuit board failure
If an error occurs, after the unit runs normally once, the
following causes may be considered.
+Total capacity error (7100)
+Capacity code error (7101)
+Error in the number of connected units (7102) @
+Address setting error (7105) 'g
(&)
(2) Troubleshooting problems for all units (B) §
S
Cause Check method and remedy U;
(1)  Total capacity error (7100) 1)  Check the LED display for troubleshooting on the uE>
2 c it g 7101 outdoor unit. >
(2) apacity code error ( ) *When an error is present gp
(3)  Error in the number of connected units (7102) Check the causes of the error indicated by the "3
. error codes listed in items (1) through (4) in the Pe)
(4)  Address setting error (7105) "Cause" column. .g
(5)  Disconnection or short circuit of the transmission line for *When no errors are present %
the outdoor unit on the terminal block for centralized con- Check the causes of the error indicated by the 3
trol line connection (TB7) error codes listed in items (5) through (7) in the 2
) "Cause" column. -
(6)  Turn off the power source of the outdoor unit ~
(7)  Malfunction of electrical system for the outdoor unit
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[7-8 Error Code Definitions and Solutions: Codes [6000 - 6999] ]

7-8-13 Error Code [6608]

1.

2,

Error code definition
No response error

Error definition and error detection method

+*When no response command is returned although acknowledgement (ACK) is received after transmission, an error is detect-
ed.
+*When the data is transmitted 10 times in a row with 3 seconds interval, an error is detected on the transmission side.

Note |

2)
3)

4)

The address/attribute appeared on the display on the remote controller indicates the controller where an error oc-
curred.

. Cause

The transmission line work is performed while the power is on, the transmitted data will collide, and the wave shape will be
changed.

The transmission is sent and received repeatedly due to noise.

Decrease of transmission line voltage/signal by exceeding acceptable range of transmission wiring.

Farthest: 200m [656ft] or less

Remote controller wiring: 12m [39ft] or less

The transmission line voltage/signal is decreased due to erroneous sizing of transmission line.

Wire diameter: 1.25mm2[AWG16] or more

4. Check method and remedy

2)

3)

58 -

When an error occurs during commissioning, turn off the power sources for the outdoor unit, indoor unit, and LOSSNAY for 5
or more minutes, and then turn them on again.

+ When they return to normal operation, the cause of the error is the transmission line work performed with the power on.

+If an error occurs again, check the cause 2).

Check 3) and 4) above.

+If the cause is found, correct it.

+ If no cause is found, check 3).

Check the transmission waveform, and check the transmission line for electrical noise. For details, refer to the following
page(s). [8-3 Checking Transmission Waveform and for Electrical Noise Interference]

Noise is the most possible cause of the error "6608".
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7-8-14 Error Code [6815]

1. Error code definition
Supervisor remote controller communication error

2. Error definition and error detection method
If an error is detected in communication with the MA remote controller set as the supervisor remote controller.

3. Cause
1) Cable contact failure of the MA remote controller set as the supervisor remote controller or the MA remote controller for the
indoor unit

2) The wiring specifications are not met.
+Cable length
+Cable width
+*The number of remote controllers
+The number of indoor units
3) A connected MA remote controller was removed without turning off the power.
4) Noise in the MA remote controller signal transmission line
5) Failure of the circuit that receives signals from the MA remote controller, which is on the indoor unit board
6) Sending/receiving circuit failure of the MA remote controller

4. Check method and remedy

1) Check for a disconnected or loose transmission line of the MA remote controller for the indoor unit or that set as the supervisor
remote controller.

2) Check the main power and power supply to the remote controller.

3) Check if the MA remote controller cable exceeds the allowable ranges.

4) Check if the MA remote controllers have been set as the main or supervisor remote controller. Set one of them as the super-
visor remote controller.

5) Perform the remote controller diagnosis. (Refer to the Installation Manual for the remote controller.)
[OK]: No problem with the remote controller (Check the wiring specifications.)
[NG]: Replace the remote controller.
[6832, 6833, ERC]: Noise is causing the problem. Go to 6).

6) Investigate the waveforms and noise of the signals transmitted in the MA remote controller cable.
For the investigation method, refer to the Service Handbook for the outdoor unit.

7) When there is no problem in 1) to 6) above, replace the indoor unit board or the MA remote controller set as the supervisor
remote controller.
*The main power to the indoor unit is on when the LED 1 is lit.
*The power is supplied to the MA remote controller cable when the LED 2 is lit.
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[7-8 Error Code Definitions and Solutions: Codes [6000 - 6999] ]

7-8-15 Error Code [6831]

1. Error code definition
MA remote controller signal reception error (No signal reception)

2. Error definition and error detection method

+Communication between the MA remote controller and the indoor unit is not done properly.
+No proper data has been received for 3 minutes.

3. Cause

1) Contact failure of the remote controller lines of MA remote controller or the indoor unit.
2) All the remote controllers are set to SUB.
3) Failure to meet wiring regulations
*Wire length
+Wire size
+*Number of remote controllers
+*Number of indoor units
4) The remote controller is removed after the installation without turning the power source off.
5) Noise interference on the remote controller transmission lines
6) Faulty circuit that is on the indoor board and performs transmission/ reception of the signal from the remote controller
7) Problems with the circuit on the remote controller that sends or receives the signals from the remote controller

4. Check method and remedy

1) Check for disconnected or loose transmission lines for the indoor units or MA remote controllers.

2) Confirm that the power is supplied to the main power source and the remote controller line.

3) Confirm that MA remote controller's capacity limit is not exceeded.

4) Check the sub/main setting of the MA remote controllers.One of them must be set to MAIN.

5) Diagnose the remote controller (described in the remote controller installation manual).
[OK]: no problems with the remote controller (check the wiring regulations)
[NG]: Replace the MA remote controller.
[6832, 6833, ERC]: Due to noise interference <Go to 6)>

6) Check the transmission waveform, and check the MA remote controller line for electrical noise. For details, refer to the follow-
ing page(s). [8-3 Checking Transmission Waveform and for Electrical Noise Interference]

7) When no problems are found with items 1) through 6), replace the indoor unit board or the MA remote controller.
The following status can be confirmed on LED1 and 2 on the indoor unit board.

+If LED1 is lit, the main power source of the indoor unit is turned on.
+If LED2 is lit, the MA remote controller line is being powered.

60 - chapter 7 BS 07 N



[7-8 Error Code Definitions and Solutions: Codes [6000 - 6999] ]

7-8-16 Error Code [6832]

1. Error code definition
MA remote controller signal transmission error (Synchronization error)

2. Error definition and error detection method
*MA remote controller and the indoor unit is not done properly.
+Failure to detect opening in the transmission path and unable to send signals

*Indoor unit: 3 minutes
x*Remote controller: 6 seconds

3. Cause

1) Contact failure of the remote controller lines of MA remote controller or the indoor unit
2) 2 or more remote controllers are set to MAIN
3) Overlapped indoor unit address
4) Noise interference on the remote controller lines
5) Failure to meet wiring regulations
*Wire length
*Wire size
*Number of remote controllers
*Number of indoor units
6) Problems with the circuit on the remote controller that sends or receives the signals from the remote controller

4. Check method and remedy

1) Check for disconnected or loose transmission lines for the indoor units or MA remote controllers.

2) Confirm that the power is supplied to the main power source and the remote controller line.

3) Confirm that MA remote controller's capacity limit is not exceeded.

4) Check the sub/main setting of the MA remote controllers.One of them must be set to MAIN.

5) Diagnose the remote controller (described in the remote controller installation manual).
[OK]: no problems with the remote controller (check the wiring regulations)
[NG]: Replace the MA remote controller.
[6832, 6833, ERC]: Due to noise interference <Go to 6)>

6) Check the transmission waveform, and check the MA remote controller line for electrical noise. For details, refer to the follow-
ing page(s). [8-3 Checking Transmission Waveform and for Electrical Noise Interference]

7) When no problems are found with items 1) through 6), replace the indoor unit board or the MA remote controller.
The following status can be confirmed on LED1 and 2 on the indoor unit board.

+If LED1 is lit, the main power source of the indoor unit is turned on.
+If LED2 is lit, the MA remote controller line is being powered.
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[7-8 Error Code Definitions and Solutions: Codes [6000 - 6999] ]

7-8-17 Error Code [6833]

1. Error code definition
MA remote controller signal transmission error (Hardware error)

2. Error definition and error detection method

+Communication between the MA remote controller and the indoor unit is not done properly.
+An error occurs when the transmitted data and the received data differ for 30 times in a row.

3. Cause

1) Contact failure of the remote controller lines of MA remote controller or the indoor unit
2) 2 or more remote controllers are set to MAIN
3) Overlapped indoor unit address
4) Noise interference on the remote controller lines
5) Failure to meet wiring regulations
*Wire length
+Wire size
+*Number of remote controllers
*Number of indoor units
6) Problems with the circuit on the remote controller that sends or receives the signals from the remote controller

4. Check method and remedy

1) Check for disconnected or loose transmission lines for the indoor units or MA remote controllers.

2) Confirm that the power is supplied to the main power source and the remote controller line.

3) Confirm that MA remote controller's capacity limit is not exceeded.

4) Check the sub/main setting of the MA remote controllers.One of them must be set to MAIN.

5) Diagnose the remote controller (described in the remote controller installation manual).
[OK]: no problems with the remote controller (check the wiring regulations)
[NG]: Replace the MA remote controller.
[6832, 6833, ERC]: Due to noise interference <Go to 6)>

6) Check the transmission waveform, and check the MA remote controller line for electrical noise. For details, refer to the follow-
ing page(s). [8-3 Checking Transmission Waveform and for Electrical Noise Interference]

7) When no problems are found with items 1) through 6), replace the indoor unit board or the MA remote controller.
The following status can be confirmed on LED1 and 2 on the indoor unit board.

+If LED1 is lit, the main power source of the indoor unit is turned on.
+If LED2 is lit, the MA remote controller line is being powered.
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7-8-18 Error Code [6834]

1. Error code definition
MA remote controller signal reception error (Start bit detection error)

2. Error definition and error detection method

+Communication between the MA remote controller and the indoor unit is not done properly.
+No proper data has been received for 2 minutes.

3. Cause

1) Contact failure of the remote controller lines of MA remote controller or the indoor unit.
2) All the remote controllers are set to SUB.
3) Failure to meet wiring regulations
*Wire length
+Wire size
+*Number of remote controllers
+*Number of indoor units
4) The remote controller is removed after the installation without turning the power source off.
5) Noise interference on the remote controller transmission lines
6) Faulty circuit that is on the indoor board and performs transmission/ reception of the signal from the remote controller
7) Problems with the circuit on the remote controller that sends or receives the signals from the remote controller

4. Check method and remedy

1) Check for disconnected or loose transmission lines for the indoor units or MA remote controllers.

2) Confirm that the power is supplied to the main power source and the remote controller line.

3) Confirm that MA remote controller's capacity limit is not exceeded.

4) Check the sub/main setting of the MA remote controllers.One of them must be set to MAIN.

5) Diagnose the remote controller (described in the remote controller installation manual).
[OK]: no problems with the remote controller (check the wiring regulations)
[NG]: Replace the MA remote controller.
[6832, 6833, ERC]: Due to noise interference <Go to 6)>

6) Check the transmission waveform, and check the MA remote controller line for electrical noise. For details, refer to the follow-
ing page(s). [8-3 Checking Transmission Waveform and for Electrical Noise Interference]

7) When no problems are found with items 1) through 6), replace the indoor unit board or the MA remote controller.
The following status can be confirmed on LED1 and 2 on the indoor unit board.

+If LED1 is lit, the main power source of the indoor unit is turned on
+If LED2 is lit, the MA remote controller line is being powered.
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7-8-19

Error Code [6840]

1. Error code definition
Indoor-outdoor communication: Reception error

2. Error definition and error detection method
+Abnormal if indoor controller board could not receive any signal normally for 6 minutes after turning the power on
+Abnormal if indoor controller board could not receive any signal normally for 3 minutes.

+Consider the unit as abnormal under the following condition. When 2 or more indoor units are connected to an outdoor unit,
indoor controller board could not receive a signal for 3 minutes from outdoor controller circuit board, a signal which allows
outdoor controller circuit board to transmit signals.

3. Cause, check method and remedy

Cause

Check method and remedy

(1)

Contact failure, short circuit or miswiring (converse wiring) of in-
door/outdoor unit connecting wire.

Check disconnecting or looseness of indoor
/outdoor unit connecting wire of indoor unit or
outdoor unit. Check all the units in case of
twin/triple/quadruple indoor unit system.

Defective transmitting receiving circuit of outdoor controller cir-
cuit board.

Turn the power off, and on again to check. If
abnormality generates again, replace indoor
controller board or outdoor controller circuit

(3) Defective transmitting receiving circuit of indoor controller board. board.

(4) Noise has entered into indoor/outdoor unit connecting wire.

(5) Defective fan motor Turn the power off, and detach fan motor
from connector (CNF1, 2). Then turn the
power on again. If abnormality is not dis-
played, replace fan motor. If abnormality is
displayed, replace outdoor controller circuit
board.

(6) Defective rush current resistor of outdoor power circuit board Check the rush current resistor on outdoor

power circuit board with tester. If open is de-
tected, replace the power circuit board.

Note: Refer also to the Service Handbook for the indoor units.
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7-8-20 Error Code [6841]

1. Error code definition
A control communication synchronism not recover

2. Error definition and error detection method
Indoor/outdoor unit communication error (Outdoor unit)

+Abnormal if "0" receiving is detected 30 times continuously though outdoor controller circuit board has transmitted "1".
+Abnormal if outdoor controller circuit board could not find blank of transmission path for 3 minutes.

3. Cause, check method and remedy

Cause Check method and remedy
(1) Indoor/outdoor unit connecting wire has contact failure. Check disconnection or looseness of indoor/
outdoor unit connecting wire.
(2) Defective communication circuit of outdoor controller circuit Turn the power off, and on again to check.
board. Replace outdoor controller circuit board if ab-

- normality is displayed again.
(3) Noise has entered power supply.

(4) Noise has entered indoor/outdoor unit connecting wire.

Note: Refer also to the Service Handbook for the indoor units.

7-8-21 Error Code [6842]

1. Error code definition
Indoor-outdoor communication: Transmission error

2. Error definition and error detection method

Indoor/outdoor unit communication error (Transmitting error)
Abnormal if "1" receiving is detected 30 times continuously though indoor controller board has transmitted "0".

3. Cause, check method and remedy

Cause Check method and remedy
(1) Defective transmitting receiving circuit of indoor controller board Turn the power off, and on again to check. If
- - abnormality generates again, replace indoor
(2) Noise has entered into power supply. controller board.
(3) Noise has entered into outdoor control wire.

Note: Refer also to the Service Handbook for the indoor units.
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7-8-22

Error Code [6843]

1. Error code definition
A control communication start bit detection error

2. Error definition and error detection method
Indoor/outdoor unit communication error
+Abnormal if indoor controller board could not receive any signal normally for 6 minutes after turning the power on.
+Abnormal if indoor controller board could not receive any signal normally for 3 minutes.
+Consider the unit as abnormal under the following condition. When 2 or more indoor units are connected to an outdoor unit,
indoor controller board could not receive a signal for 3 minutes from outdoor controller circuit board, a signal which allows
outdoor controller circuit board to transmit signals.

3. Cause, check method and remedy

Cause

Check method and remedy

(1)

Contact failure, short circuit or miswiring (converse wiring) of in-
door/outdoor unit connecting wire

Check disconnecting or looseness of indoor
/outdoor unit connecting wire of all indoor
units or outdoor units.

Defective transmitting receiving circuit of outdoor controller cir-
cuit board.

Turn the power off, and on again to check. If
abnormality generates again, replace indoor
controller board or outdoor controller circuit

(3) Defective transmitting receiving circuit of indoor controller board. board.
(4) Noise has entered into indoor/outdoor unit connecting wire. y:ft:(::tother indoor controller board may have
(5) Defective fan motor Turn the power off, and detach fan motor

from connector (CNF1, 2). Then turn the
power on again. If abnormality is not dis-
played, replace fan motor. If abnormality is
displayed, replace outdoor controller circuit
board.

Defective rush current resistor of outdoor power circuit board

Check the rush current resistor on outdoor
power circuit board with tester. If open is de-
tected, replace the power circuit board.

1. Error code definition
A control communication start bit detection error

2. Error definition and error detection method

Indoor/outdoor unit communication error (Outdoor unit)
Abnormal if outdoor controller circuit board could not receive anything normally for 3 minutes.

3. Cause, check method and remedy

Cause

Check method and remedy

(1

Contact failure of indoor/outdoor unit connecting wire

Check disconnection or looseness of indoor/
outdoor unit connecting wire of indoor or out-
door units.

)

Defective communication circuit of outdoor controller circuit
board

©)

Defective communication circuit of indoor controller board

(4)

Noise has entered into indoor/outdoor unit connecting wire.

Turn the power off, and on again to check.
Replace indoor controller board or outdoor
controller circuit board if abnormality is dis-
played again.

Note: Refer also to the Service Handbook for the indoor units.
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7-8-23 Error Code [6846]

1. Error code definition
Start-up time over

2. Error definition and error detection method
Start-up time over The unit cannot finish start-up process within 4 minutes after power on.

3. Cause, check method and remedy

Cause Check method and remedy

(1) Contact failure of indoor/outdoor unit connecting wire Check disconnection or looseness or polarity
of indoor/outdoor unit connecting wire of in-
door and outdoor units.

(2) Diameter or length of indoor/outdoor unit connecting wire is out Check the following: Diameter of the cables

of specified capacity. used for indoor-outdoor lines; maximum line
distance between indoor and outdoor units
(max. 50 m); maximum line distance be-
tween indoor units (daisy-changed cables)
(max. 30 m); and if flat cables such as VVF is
used, make sure they are connected in the
order of S1, S2, and S3.

(3) 2 or more outdoor units have refrigerant address "0". (In case of When units are controlled as groups, check
group control) the refrigerant address (SW1 (3-6) on the
outdoor unit control board settings) for dupli-
cates.
(4) Noise has entered into power supply or indoor/outdoor unit con- Check the transmission lines for problems.
necting wire.

Note: Refer also to the Service Handbook for the indoor units.
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7-9

Error Code Definitions and Solutions: Codes [7000 - 7999]

7-9-1

Error Code [7100]

1. Error code definition
Total capacity error

2. Error definition and error detection method
The model total of indoor units in the system with one outdoor unit exceeds limitations.

3. Error source, cause, check method and remedy,
After troubleshooting the error using the check methods and remedies shown below, turn the power back on.

Error source

Cause

Check method and remedy

Outdoor unit

(1) The Qj total of indoor units in the system with
one outdoor unit exceeds the following table.

Model Capacity total
72 model 93
96 model 124
120 model 156
144 model 187
168 model 218
192 model 249
240 model 312
264 model 343
288 model 374
312 model 405
336 model 436
360 model 468
384 model 499

1) Check the Qj total (capacity code total) of indoor
units connected.

2) Check the Qj setting (capacity code) of the con-
nected indoor unit set by the switch (SW2 on in-
door unit board).

When the model name set by the switch is differ-
ent from that of the unit connected, turn off the

power source of the outdoor and the indoor units,
and change the setting of the Qj (capacity code).

(2) The model selection switches (SW5-3 - 5-8) on
the outdoor unit are set incorrectly.

SW5

Model =715 16 17 |8
72 model | OFF | ON | OFF | OFF | ON
96 model | ON ON | OFF | OFF | ON

120 model | OFF | OFF | ON | OFF | ON *1
144 model | ON | ON | ON | OFF | ON
168 model | OFF | OFF | OFF | ON ON
192 model | ON | OFF | OFF | ON ON

*1 ON: EM model; OFF: HM model

Check the setting for the model selection switch
on the outdoor unit (Dipswitches SW5-3 - 5-8 on
the outdoor unit control board).

(3) The outdoor unit and the auxiliary unit (OS) that
is connected to the same system are not prop-
erly connected.

Confirm that the TB3 on the OC and OS are
properly connected.
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7-9-2

Error Code [7101]

1. Error code definition
Capacity code setting error

2. Error definition and error detection method
Connection of incompatible (wrong capacity code) indoor unit or outdoor unit

3. Error source, cause, check method and remedy
After troubleshooting the error using the check methods and remedies shown below, turn the power back on.

Error source

Cause

Check method and remedy

Outdoor unit
Indoor unit

(1) The model name (capacity code) set by the
switch (SW2) is wrong.

*The capacity of the indoor unit can be con-
firmed by the self-diagnosis function (SW1
operation) of the outdoor unit.

1)

Check the model name (capacity code) of the in-
door unit which has the error source address set
by the switch (SW2 on indoor unit board).

When the model name set by the switch is differ-
ent from that of the unit connected, turn off the
power source of the outdoor and the indoor units,
and change the setting of the capacity code.

Outdoor unit

(2) The model selection switches (SW5-3 - 5-8)
on the outdoor unit are set incorrectly.

Model SW5
3 4 5 6 7 8
72 model | OFF | ON | OFF |OFF | ON
96 model | ON | ON | OFF |OFF | ON
120 model | OFF | OFF | ON |OFF | ON *
144 model | ON | ON | ON |OFF | ON
168 model | OFF | OFF | OFF | ON | ON
192 model | ON | OFF | OFF | ON | ON

*1 ON: EM model; OFF: HM model

Check the setting for the model selection switch
on the outdoor unit (Dipswitches SW5-3 - 5-8 on
the outdoor unit control board).

BS_07_N
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7-9-3

Error Code [7102]

. Error code definition

Wrong number of connected units

. Error definition and error detection method

The number of connected indoor units is "0" or exceeds the allowable value.

. Error source, cause, check method and remedy

After troubleshooting the error using the check methods and remedies shown below, turn the power back on.

Error source

Cause

Check method and remedy

Outdoor unit

(1

(4)

(%)

Number of indoor units connected to the outdoor
terminal block (TB3) for indoor/ outdoor transmis-
sion lines exceeds limitations described below.

Number of units | Restriction on the number of units
Total number of | 14 : 72 model

indoor units 19 : 96 model

23 :120 model

28 : 144 model

33 :168 model

38 : 192 model

47 : 240 model

50 : 264 - 384 models

Total number of
LOSSNAY units
(During auto 0or1
address

start-up only)

-

: EM72 - EM192 models
HM72 - HM120 models
2 : EM264 - EM384 models
HM144 - HM240 models

Total number of
outdoor units

Disconnected transmission line of the outdoor unit

Short-circuited transmission line
When (2) and (3) apply, the following display will
appear.

+*MA remote controller
"HO" or "PLEASE WAIT" blinks.

The model selection switch (SW5-7) on the out-
door unit is set to OFF. (Normally set to ON)

Outdoor unit address setting error
The outdoor units in the same refrigerant circuit do
not have sequential address numbers.

4)

Check whether the number of units
connected to the outdoor terminal
block (TB3) for indoor/ outdoor
transmission lines does not exceed
the limitation. (See (1) and (2) on
the left.)

Check (2) - (3) on the left.

Check whether the transmission
line for the terminal block for cen-
tralized control (TB7) is not con-
nected to the terminal block for the
indoor/outdoor transmission line
(TB3).

Check the setting for the model se-
lection switch on the outdoor unit
(Dipswitches SW5-7 on the outdoor
unit control board).

Shut off valve
kit or power
supply inter-
face for alarm
kit

The number of indoor units connected to the TB3
terminal of the shut off valve kit or the power sup-
ply interface for alarm kit exceeds the following
limit.

Item Quantity limit

Total number of indoor units | 1 - 8 : CMR-M100KT

Ensure that the number of indoor
units connected to the TB3 terminal
of the shut off valve kit or the power
supply interface for alarm kit is with-
in the quantity limit.
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7-9-4 Error Code [7105]

1. Error code definition
Address setting error

2. Error definition and error detection method
Erroneous setting of OC unit address

3. Error source, cause, check method and remedy

Error source Cause Check method and remedy
Outdoor unit Erroneous setting of OC unit address Check that the address of OC unit is set to 51-
The address of outdoor unit is not being set to 51 - 100.
100. Reset the address if it stays out of the range,
while shutting the power source off.

7-9-5 Error Code [7106]

1. Error code definition
Attribute setting error

2. Error source, cause, check method and remedy
After troubleshooting the error using the check methods and remedies shown below, turn the power back on.

Error source Cause Check method and remedy
- A remote controller for use with indoor To operate the OA processing unit directly via a re-
units, such as the MA remote controller, is mote controller for use with indoor units, such as the
connected to the OA processing unit whose MA remote controller, set the DIP SW 3-1 on the OA
attribute is FU. processing unit to ON.

Operation Method |SW3-1

Interlocked operation
with the indoor unit

OFF

Direct operation via the|
MA remote controller
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7-9-6

Error Code [7110]

1. Error code definition
Connection information signal transmission/reception error

2. Error definition and error detection method
The given indoor unit is inoperable because it is not properly connected to the outdoor unit in the same system.

3. Error source, cause, check method and remedy
After troubleshooting the error using the check methods and remedies shown below, turn the power back on.

Error source

Cause

Check method and remedy

Outdoor unit

(1)

©)

(4)
(%)

Power to the transmission booster is cut off.

Power resetting of the transmission booster
and outdoor unit.

Wiring failure between OC and OS

Broken wire between OC and OS.

The model selection switch (SW5-7) on the
outdoor unit is set to OFF. (Normally set to
ON)

2)

Confirm that the power to the transmission
booster is not cut off by the booster being
connected to the switch on the indoor unit.
(The unit will not function properly unless the
transmission booster is turned on.)

—Reset the power to the outdoor unit.

Confirm that the TB3 on the OC and OS are
properly connected.

Check the model selection switch on the out-
door unit (Dipswitch SW5-7 on the control
board.).

7-9-7

Error Code [7111]

1. Error code definition
Remote controller sensor fault

2. Error definition and error detection method
This error occurs when the temperature data is not sent although the remote controller sensor is specified.

3. Error source, cause, check method and remedy
After troubleshooting the error using the check methods and remedies shown below, turn the power back on.

Error source

Cause

Check method and remedy

Indoor unit
OA process-
ing unit

The remote controller without the temperature
sensor (the wireless remote controller or the
ME compact remote controller (mounted
type)) is used and the remote controller sen-
sor for the indoor unit is specified. (SW1-1 is
ON.)

Replace the remote controller with the one
with built-in temperature sensor.
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7-9-8 Error Code [7113]

1. Error code definition
Function setting error (improper connection of CNTYP)

2. Error source, cause, check method and remedy
After troubleshooting the error using the check methods and remedies shown below, turn the power back on.

Error source Cause Check method and remedy

1)  Wiring fault (Detail code 15)

Outdoor unit

—

(2) Loose connectors, short-cir- | 1) Check the connector CNTYP5 on the control board for proper con-
cuit, contact failure nection.

2) Check the connector CNTYP4 on the control board for proper con-
nection.

(Detail code 14)

(3) Incompatible control board | 1) Check the settings of SW5-3 through SW5-6 on the control board.
and INV board (replacement
with a wrong circuit board)

(4) DIP SW setting error on the | 2) Check the connector CNTYP4 on the control board for proper con-
control board nection.

(Detail code 12)
1) Check the settings of SW5-3 through SW5-6 on the control board.

2) Check the connector CNTYP2 on the control board for proper con-
nection.

3) Check the connector CNTYPS5 on the control board for proper con-
nection.

4) Check the connector CNTYP on the INV board for proper connec-
tion.

(Detail code 16)
1) Check the settings of SW5-3 through SW5-6 on the control board.

2) Check the connector CNTYP5 on the control board for proper con-
nection.

3) Check the connector CNTYP2 on the control board for proper con-
nection.

4) Check the wiring between the control board and INV board.
Refer to the following page(s). [7-2-1 Error Code [0403]]

5) Check the connector CNTYP on the INV board for proper connec-
tion.

(Detail codes 56, 66)
1) Check the settings of SW5-3 through SW5-6 on the control board.
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2) Check the wiring between the control board and the Fan board.
Refer to the following page(s). [7-2-1 Error Code [0403]]

3) Make sure the Fan board has been properly replaced.

(Detail code 0, 1, 5, 6)

1) Check the wiring between the control board and INV board.
Refer to the following page(s). [7-2-1 Error Code [0403]]

2) Check the settings of SW5-3 through SW5-6 on the control board.

3) Check the connector CNTYP5 on the control board for proper con-
nection.

(Detail code Miscellaneous)

*If a set-model-name identification error occurs, check the detail code
on the unit on which the error occurred. The detail code that appears
on other units will be different from the ones shown above.

BS_07_N chapter7- 73



7 Troubleshooting Using Error Codes

[7-9 Error Code Definitions and Solutions: Codes [7000 - 7999] ]

7-9-9 Error Code [7117]

1. Error code definition
Model setting error

2. Error source, cause, check method and remedy
After troubleshooting the error using the check methods and remedies shown below, turn the power back on.

Error source Cause Check method and remedy
Outdoor unit | (1)  Wiring fault (Detail code 15)

(2) Loose connectors, short-circuit, con- | 1)  Check the connector CNTYP5 on the control board for
tact failure proper connection.

(Detail code 14)

1)  Check the connector CNTYP4 on the control board for
proper connection.

(Detail code 12)

1)  Check the connector CNTYP2 on the control board for
proper connection.

2) Check the connector CNTYPS5 on the control board for
proper connection.

3) Check the connector CNTYP on the INV board for
proper connection.

(Detail code 16)

1)  Check the connector CNTYPS5 on the control board for
proper connection.

2) Check the connector CNTYP2 on the control board for
proper connection.

3) Check the wiring between the control board and INV
board.
Refer to the following page(s). [7-2-1 Error Code
[0403]]

4)  Check the connector CNTYP on the INV board for
proper connection.

(Detail codes 56, 66)

1)  Check the wiring between the control board and the
Fan board.
Refer to the following page(s). [7-2-1 Error Code
[0403]]

2) Make sure the Fan board has been properly replaced.
(Detail code 0, 1, 5, 6)

1)  Check the wiring between the control board and INV
board.
Refer to the following page(s). [7-2-1 Error Code
[0403]]

2)  Check the settings of SW5-3 through SW5-6 on the
control board.

3) Check the connector CNTYP5 on the control board for
proper connection.

(Detail code Miscellaneous)

*If a set-model-name identification error occurs, check
the detail code on the unit on which the error occurred.
The detail code that appears on other units will be dif-
ferent from the ones shown above.
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7-9-10 Error Code [7119,7120]

1. Error code definition

7119
M-NET wiring connection error (detected unit)

7120
M-NET wiring connection error (other units)

2. Error definition and error detection method
Check the M-NET wiring connection path to search the indoor unit connected to the shut off valve kit or power supply interface
for alarm kit TB3 terminal to understand the refrigerant shut off area of the shut off valve kit or power supply interface for alarm
kit. The following errors are detected when there is an error in the M-NET wiring connection path.

1) The error detected when the indoor units with the same address are connected to multiple shut off valve kit or power supply
interface for alarm kits

2) The error detected when multiple shut off valve kit or power supply interface for alarm kits are connected to a single indoor unit

3) The error detected when no indoor unit is connected to the shut off valve kit or power supply interface for alarm kit TB3 terminal

4) The error detected when the shut off valve kit or power supply interface for alarm kit is connected to the TB3 terminal of an-
other shut off valve kit or power supply interface for alarm kit

5) The error detected when the outdoor unit is connected to the shut off valve kit or power supply interface for alarm kit TB3
terminal

3. Cause, check method and remedy

Cause Check method and remedy

(1)  Duplicate M-NET address for the indoor units + If the indoor unit address is 00, wait for 10 minutes and
check that the error is no longer displayed.

+ If the indoor unit address is not 00 and duplicated, the
error code (7119) is displayed on multiple remote con-
trollers. Change the address and turn the outdoor unit
back on.

(2) Incorrect M-NET wiring Check the M-NET wiring of the indoor unit connected to

the remote controller displaying the error code (7119) and

remove the following causes. Then, turn the outdoor unit

back on.

¢+ The M-NET line connects the indoor unit TB5 terminal
to two or more shut off valve kit TB3 terminals.

¢+ The shut off valve kit TB3 terminal is connected to an-
other shut off valve kit TB2 terminal.

¢+ The shut off valve kit TB3 terminal and TB2 terminal are
connected oppositely.

(3)  The shut off valve kit or power supply interface for If the remote controller does not display the error code
alarm kit TB3 terminal is not connected to the indoor (7119) and all other remote controllers display the error
unit code (7120), the indoor unit may not be connected to the

shut off valve kit or power supply interface for alarm kit
TB3 terminal. Connect the indoor unit to be protected
from refrigerant leak to the shut off valve kit or power sup-
ply interface for alarm kit TB3 terminal before turning the
outdoor unit back on.
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7-9-11

Error Code [7121]

1. Error code definition

Power-off detection

2. Error definition and error detection method
If the power-off of the indoor units and shut off valve kit or power supply interface for alarm kits are detected

3. Cause, check method and remedy

Cause

Check method and remedy

(1)  The indoor units and shut off valve kit or power sup-
ply interface for alarm kits are off

Turn on all indoor units and shut off valve kit or power
supply interface for alarm kits in the refrigerant system
before turning the outdoor unit back on.

7-9-12

Error Code [7130]

1. Error code definition
Incompatible unit combination

2. Error definition and error detection method

The check code will appear when the indoor units with different refrigerant systems are connected or when the combination
of the outdoor units is not as per [2-1 System Configurations].

3. Error source, cause, check method and remedy
After troubleshooting the error using the check methods and remedies shown below, turn the power back on.

Error source

Cause

Check method and remedy

Outdoor unit

(M

Indoor units for use with different refrigerant
systems

The connected indoor unit is for use with
R410A, R22 or R407C. Incorrect type of in-
door units are connected.

The M-NET connection adapter is connected
to the indoor unit system in a system in which
the Slim Model (A control) of units are con-
nected to the M-NET.

The type of refrigerant that can be detected by
the built-in refrigerant sensor (indoor unit) is
different from that used in the system.

Combination of outdoor units

The combination of the outdoor units is not as
per [2-1 System Configurations].

In addition, the connected outdoor units can-
not mix old and new model names.

2)

Check the connected indoor unit model.
Check whether the connecting adapter for
M-NET is not connected to the indoor unit.
(Connect the M-NET adapter to the central-
ized control system.)

Check the model name of the outdoor units
(OC) and (0OS).

Check whether the combination of the out-
door units is as per [2-1 System Configura-
tions].
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[8-1 MA Remote Controller Problems ]

8-1 MA Remote Controller Problems

8-1-1 The LCD Does Not Light Up.

1. Phenomena

Even if the operation button on the remote controller is pressed, the display remains unlit and the unit does not start running.
(Power indicator ( (©)) is unlit and no lines appear on the remote controller.)

2. Cause
1) The power is not supplied to the indoor unit.

+The main power of the indoor unit is not on.

+The connector on the indoor unit board has come off.

+The fuse on the indoor unit board has melted.

*Transformer failure and disconnected wire of the indoor unit.
2) Incorrect wiring for the MA remote controller

+Disconnected wire for the MA remote controller or disconnected line to the terminal block.

+Short-circuited MA remote controller wiring

+Incorrect wiring of the MA remote controller cables

+Incorrect connection of the MA remote wiring to the terminal block for transmission line (TB5) on the indoor unit

+Wiring mixup between the MA remote controller cable and 220-240 VAC power supply cable

+Reversed connection of the wire for the MA remote controller and the M-NET transmission line on the indoor unit
3) The number of the MA remote controllers that are connected to an indoor unit exceeds the allowable range (2 units).
4) The length or the diameter of the wire for the MA remote controller are out of specification.
5) Short circuit of the wire for the remote display output of the outdoor unit or reversed polarity connection of the relay.
6) The indoor unit board failure
7) MA remote controller failure

3. Check method and remedy
1) Check the voltage at the MA remote controller terminals.

+If the voltage is between DC 9 and 12V, the remote controller is a failure.
+If no voltage is applied, check the causes 1) and 3) and if the cause is found, correct it.
If no cause is found, refer to 2).
2) Disconnect the remote controller cable from TB15 (MA remote controller terminal) on the indoor unit, and check the voltage
across the terminals on TB15.

+If the voltage is between DC 9 and 12 V, check the causes 2) and 4) and if the cause is found, correct it.
+If no voltage is applied, check the cause 1) and if the cause is found, correct it.

If no cause is found, check the wire for the remote display output (relay polarity).

If no further cause is found, replace the indoor unit board.
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8-1-2 The LCD Momentarily Lights Up and Then Goes Off.

. Phenomena

When the remote controller operation SW is turned on, the operation status briefly appears on the display, then it goes off,
and the display lights out immediately, and the unit stops.

2. Cause

2)
3)

4)
5)

The power for the M-NET transmission line is not supplied from the outdoor unit. For details, refer to the following page(s).[8-
9-2 Troubleshooting Problems with Outdoor Unit Transmission Power Supply Circuit]

Short circuit of the transmission line.

Incorrect wiring of the M-NET transmission line on the outdoor unit.

+Disconnected wire for the MA remote controller or disconnected line to the terminal block.

+The indoor transmission line is connected incorrectly to the transmission terminal block for centralized controller (TB7).

+*The male power supply connectors on the multiple outdoor units are connected to the female power supply switch connector
CNA40).

fn the s)ystem to which the power supply unit for transmission lines is connected, the male power supply connector is connect-
ed to the female power supply switch connector (CN40) on the outdoor unit.

Disconnected M-NET transmission line on the indoor unit side.

Disconnected wire between the terminal block for M-NET line (TB5) of the indoor unit and the indoor unit board (CN2M) or
disconnected connector.

. Check method and remedy

When 2) and 3) above apply, check code 7102 will be displayed on the self-diagnosis LED.

NO

Same symptom for all units in @
system with one outdoor unit?

&

Measure voltages of the
terminal block for transmission
line (TB5) on the indoor unit.

Check the
self-diagnosis LED
Check item 4) in the
"Cause" column.
Is the error code 710 YES Check items 2) and 3) YES
displayed? in the "Cause" column.
Check item 5) "l
NO in the "Cause" column.
Check item 1) in the
"Cause" column. J YES Error found?

Indoor unit board or
MA remote controller failure

Correct the error.
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[8-1 MA Remote Controller Problems ]

8-1-3 "HO" and "PLEASE WAIT" Do Not Go Off the Screen.

1. Phenomena

"HO" or "PLEASE WAIT" display on the remote controller does not disappear, and no operation is performed even if the button
is pressed. ("HO" or "PLEASE WAIT" display will normally turn off 5 minutes later after the power on.)

2. Cause

1) The power for the M-NET transmission line is not supplied from the outdoor unit. For details, refer to the following page(s). [8-
9-2 Troubleshooting Problems with Outdoor Unit Transmission Power Supply Circuit]

2) Short-circuited transmission line

3) Incorrect wiring of the M-NET transmission line on the outdoor unit.
+Disconnected wire for the MA remote controller or disconnected line to the terminal block.
+The indoor transmission line is connected incorrectly to the transmission terminal block for centralized controller (TB7).
+*The male power supply connectors on the multiple outdoor units are connected to the female power supply switch connector

CNA40).

fn the s)ystem to which the power supply unit for transmission lines is connected, the male power supply connector is connect-
ed to the female power supply switch connector (CN40) on the outdoor unit

4) Disconnected M-NET transmission line on the indoor unit.

5) Disconnected wire between the terminal block for M-NET line (TB5) of the indoor unit and the indoor unit board (CN2M) or
disconnected connector.

6) Incorrect wiring for the MA remote controller
+Short-circuited wire for the MA remote controller
+Disconnected wire for the MA remote controller (No.2) and disconnected line to the terminal block.
*Reversed daisy-chain connection between groups
¢+Incorrect wiring for the MA remote controller to the terminal block for transmission line connection (TB5) on the indoor unit
+The M-NET transmission line is connected incorrectly to the terminal block (TB15) for the MA remote controller.

7) The sub/main setting of the MA remote controller is set to sub.

8) 2 or more main MA remote controllers are connected.

9) Indoor unit board failure (MA remote controller communication circuit)

10) Remote controller failure

11) Outdoor unit failure (Refer to the following page(s). [8-12 Troubleshooting Problems Using the LED Status Indicators on the
Outdoor Unit])
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3. Check method and remedy
When 2) and 3) above apply, check code 7102 will be displayed on the self-diagnosis LED.

Same symptom for all units in
system with one outdoor unit?

Measure voltages of the
terminal block for transmissio
line (TB5) on the indoor unit.

lCheck the self-diagnosis LEDl

Is the error code 710
displayed?

Check item 4) in the
"Cause" column.

Check items 2) and 3)
in the "Cause" column,|

Check items 5) and 6)—|
in the "Cause" column.

YES

Error found?

Replace the ME remote
controller with the MA
remote controller

NO

Indoor unit board or
MA remote controller failure

l Check item 1) in the
"Cause" column.

Correct
the error.
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[8-1 MA Remote Controller Problems ]

Units Do Not Operate When the ON Button Is Pressed.

itioning

Air Cond

8-1-4

1. Phenomena

Even if the operation button on the remote controller is pressed, the indoor and the outdoor units do not start running.

2. Check method and remedy
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[8-2 Refrigerant Control Problems ]

8-2 Refrigerant Control Problems

8-2-1 Units in the Cooling Mode Do Not Operate at Expected Capacity.

1. Phenomena
Although cooling operation starts with the normal remote controller display, the capacity is not enough

2. Cause, check method and remedy

Cause Check method and remedy
1. Compressor frequency does not rise sufficiently. (1) Check pressure difference between the detected
+Faulty detection of pressure sensor. pressure by the pressure sensor and the actual pres-

sure with self-diagnosis LED.
— If the accurate pressure is not detected, check the
pressure sensor.

+Protection works and compressor frequency does
not rise due to high discharge temperature

+Protection works and compressor frequency does Refer to the following page(s). [8-4-1 Comparing the

not rise due to high pressure High-Pressure Sensor Measurement and Gauge
+Pressure drops excessively. Pressure]

Note: Lower inlet pressure by the low pressure sensor than
the actual pressure causes insufficient capacity.
SW4 setting (SW6-10: OFF)

High pressure sensor

st T

1.2 3 10

Low pressure sensor

swe TR0

(2) Check temperature difference between the evaporat-
ing temperature (Te) and the target evaporating tem-
perature (Tem) with self-diagnosis LED.
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Note: Higher Te than Tem causes insufficient capacity.
SW4 setting (SW6-10: OFF)

Evaporating temperature Te

s LTI

7 8 9 10

Target evaporating temperature Tem

st LT

7 8 9 10

Note: Protection works and compressor frequency does not
rise even at higher Te than Tem due to high discharge
temperature and high pressure.

At high discharge temperature:

Refer to the following page(s). [7-3-1 Error Code
[1102]]

At high pressure:

Refer to the following page(s). [7-3-3 Error Code
[1302] (during operation)]

2. Indoor unit LEV malfunction Refer to the following page(s). [8-7 Troubleshooting

- . LEV Problems]
+Insufficient refrigerant flows due to LEV malfunc-

tion (not enough opening) or protection works and
compressor frequency does not rise due to pres-
sure drop.

+Refrigerant leak from LEV on the stopping unit
causes refrigerant shortage on the running unit.

EEEEEQQQQ The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
12 3 4 5 6 7 8 9

10
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8 Troubleshooting Based on Observed Symptoms

[8-2 Refrigerant Control Problems ]

Cause

Check method and remedy

3.

RPM error of the outdoor unit FAN

+Motor failure or board failure, or airflow rate de-
crease due to clogging of the heat exchanger

+The fan is not properly controlled as the outdoor
temperature cannot be precisely detected by the
temperature sensor.

+The fan is not properly controlled as the pressure
cannot be precisely detected by the pressure sen-
SOr.

Refer to the following page(s).
[8-6 Troubleshooting Outdoor Unit Fan Problems]
[7-3-3 Error Code [1302] (during operation)]

Long piping length

The cooling capacity varies greatly depending on the
pressure loss. (When the pressure loss is large, the
cooling capacity drops.)

Piping size is not proper (thin)

Check the piping length to determine if it is contrib-
uting to performance loss.

Piping pressure loss can be estimated from the
temperature difference between the indoor unit
heat exchanger outlet temperature and the satura-
tion temperature (Te) of 63LS. —Correct the piping.

Insufficient refrigerant amount
Protection works and compressor frequency does
not rise due to high discharge temperature.

Refer to item 1 (Compressor frequency does not
rise sufficiently.) on the previous page.

Refer to the following page(s). [6-3 Evaluating and
Adjusting Refrigerant Charge]

Clogging by foreign object

Check the temperature difference between in front
of and behind the place where the foreign object is
clogging the pipe (upstream side and downstream
side). When the temperature drops significantly, the
foreign object may clog the pipe.

— Remove the foreign object inside the pipe.

The indoor unit inlet temperature is excessively low.
(Less than 15°C [59°F] WB)

Check the inlet air temperature and for short cy-
cling. Change the environment where the indoor
unit is used.

Compressor failure
The amount of circulating refrigerant decreases due
to refrigerant leak in the compressor.

Check the discharge temperature to determine if
the refrigerant leaks, as it rises if there is a leak.

10.

LEV1 malfunction

Sufficient liquid refrigerant is not be supplied to the
indoor unit as sufficient sub cool cannot be secured
due to LEV1 malfunction.

Refer to the following page(s). [8-7 Troubleshooting
LEV Problems]

It most likely happens when there is little difference
or no difference between TH3 and TH6.

1.

TH3, TH6 and 63HS1 sensor failure or damaged wir-
ing
LEV1 is not controlled normally.

+Check the thermistor.
+Check wiring.

12.

LEV2 actuation failure

A drop in the low pressure that is caused either by a
blockage of liquid pipe or by a pressure loss and the
resultant slowing of refrigerant flow causes a tenden-
cy for the discharge temperature to rise.

Refer to the following page(s).[8-7 Troubleshooting
LEV Problems]

13.

Open phase in the power-supply due to improper
power-supply wiring

Make sure that the power-supply wiring is properly
connected. (Refer to item (5) in section [6-1 Read
before Test Run].)

Possible open phase.

6 - chapter 8
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[8-2 Refrigerant Control Problems ]

8-2-2

Units in the Heating Mode Do Not Operate at Expected Capacity.

1. Phenomena
Although heating operation starts with the normal remote controller display, the capacity is not enough.

2. Cause, check method and remedy

Cause

Check method and remedy

1.

Compressor frequency does not rise sufficiently.

+Faulty detection of pressure sensor.

+Protection works and compressor frequency does
not rise due to high discharge temperature

+Protection works and compressor frequency does
not rise due to high pressure.

Note:

Note:

Note:

Check pressure difference between the detected
pressure by the pressure sensor and the actual
pressure with self-diagnosis LED.

— If the accurate pressure is not detected, check
the pressure sensor.

Refer to the following page(s). [8-4-1 Comparing
the High-Pressure Sensor Measurement and
Gauge Pressure]

Higher inlet pressure by the high pressure sensor
than the actual pressure causes insufficient capac-
ity.

SW4 setting (SW6-10: OFF)

High pressure sensor

st T

1.2 3 10

Low pressure sensor

sws T

1.2 3 10

Check the difference between the condensing tem-
perature (Tc) and the target condensing tempera-
ture (Tcm) with self-diagnosis LED.

Higher Tc than Tcm causes insufficient capacity.
SW4 setting (SW6-10: OFF)

Condensing temperature Tc

swa [

1.2 3 45

Target condensing temperature Tcm

s IR

1 2 3 4

elTeld

10

10

Protection works and compressor frequency does
not rise even at lower Tc than Tcm due to high dis-
charge temperature and high pressure.

At high discharge temperature:

Refer to the following page(s). [7-3-1 Error Code
[1102]]

At high pressure:

Refer to the following page(s). [7-3-3 Error Code
[1302] (during operation)]

BS_08_N

The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
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8 Troubleshooting Based on Observed Symptoms

[8-2 Refrigerant Control Problems ]

Cause

Check method and remedy

Indoor unit LEV malfunction
Insufficient refrigerant flows due to LEV malfunction
(not enough opening).

Refer to the following page(s). [8-7 Troubleshooting
LEV Problems]

Temperature reading error on the indoor unit piping
temperature sensor

If the temperature reading on the sensor is higher
than the actual temperature, it makes the subcool
seem smaller than it is, and the LEV opening de-
creases too much.

Check the thermistor.

RPM error of the outdoor unit FAN

+Motor failure or board failure, or airflow rate de-
crease, pressure drop due to clogging of the heat
exchanger leading to high discharge temperature

+The fan is not properly controlled as the tempera-
ture cannot be precisely detected with the piping
sensor.

Refer to the following page(s).
[8-6 Troubleshooting Outdoor Unit Fan Problems]

Insulation failure of the refrigerant piping

Long piping length

Excessively long piping on the high pressure side
causes pressure loss leading to increase in the high
pressure.

Piping size is not proper (thin)

Confirm that the characteristic of capacity drop due
to piping length.
— Change the pipe

Clogging by foreign object

Check the temperature difference between the up-
stream and the downstream of the pipe section that
is blocked. Since blockage in the extended section
is difficult to locate, operate the unit in the cooling
cycle, and follow the same procedures that are
used to locate the blockage of pipe during cooling
operation.

— Remove the blockage in the pipe.

The indoor unit inlet temperature is excessively high.
(exceeding 28°C [82°F])

Check the inlet air temperature and for short cy-
cling. Change the environment where the indoor
unit is used.

10.

Insufficient refrigerant amount

Protection works and compressor frequency does
not rise due to low discharge temperature
Refrigerant recovery operation is likely to start.

Refer to item 1 (Compressor frequency does not
rise sufficiently.) on the previous page.

Refer to the following page(s). [6-3 Evaluating and
Adjusting Refrigerant Charge]

11.

Compressor failure (same as in case of cooling)

Check the discharge temperature.

12.

LEV2 actuation failure

A drop in the low pressure that is caused either by a
blockage of liquid pipe or by a pressure loss and the
resultant slowing of refrigerant flow causes a tenden-
cy for the discharge temperature to rise.

Refer to the following page(s). [8-7 Troubleshooting
LEV Problems]

13.

LEV4 malfunction

Refrigerant flood-back occurs when LEV4 is open
due to a malfunction, resulting in an excessively low
discharge temperature. When the valve is closed
during Heating operation (especially at low outside
temperature), compressor frequency does not accel-
erate properly.

Refer to the following page(s). [8-7 Troubleshooting
LEV Problems]

14.

Open phase in the power-supply due to improper
power-supply wiring

Make sure that the power-supply wiring is properly
connected. (Refer to item (5) in section [6-1 Read
before Test Run].)

Possible open phase.

8- chapter 8
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[8-2 Refrigerant Control Problems ]

8-2-3

Outdoor Units Stop at Irregular Times.

1. Phenomena
Outdoor unit stops at times during operation.

2. Cause, check method and remedy

Cause Check method and remedy
The first stop is not considered as an error, as the (1) Check the mode operated in the past by displaying
unit turns to anti-restart mode for 3 minutes as a pre- preliminary error history on LED display with SW4.
liminary error.
Error mode
1. Abnormal high pressure (2) Reoperate the unit to find the mode that stops the
unit by displaying preliminary error history on LED
display with SW4.
2. Abnormal discharge air temperature
Heatsink thermistor failure — Refer to the reference page for each error mode.
. . *Display the indoor piping temperature with SW4 to
4. Thermistor failure check whether the freeze proof operation runs
properly, and check the temperature.
5. Pressure sensor failure Refer to the following page(s). [10 LED Status Indi-
cators]
6. Over-current break
7. Liquid back error (detected by refrigerant tempera-
ture)
Note1: Frost prevention tripping only under cooling mode
may be considered in addition to the above. (Freeze
protection is detected by one or all indoor units.)
Note2: Even the second stop is not considered as an error
when some specified errors occur. (eg. The third
stop is considered as an error when the thermistor
error occurs.)
BS_08_N chapter 8 -9
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8 Troubleshooting Based on Observed Symptoms

[8-3 Checking Transmission Waveform and for Electrical Noise Interference ]

8-3 Checking Transmission Waveform and for Electrical Noise
Interference

8-3-1 M-NET

Control is performed by exchanging signals between the outdoor unit and the indoor unit through M-NET transmission. Noise
interference on the transmission line will interrupt the normal transmission, leading to erroneous operation.

(1) Symptoms caused by noise interference on the transmission line

Cause Erroneous operation Error code Error code definition
Signal is transformed and will be misjudged as the 6600 Address overlap
signal of another address.

Transmission wave pattern is transformed due to 6602 Transmission pro-

the noise creating a new signal cessor hardware er-
ror

Transmission wave pattern is transformed due to 6607 No ACK error

Noise interference on

NN the noise, and will not be received normally leading
the transmission line

to no acknowledgement (ACK).

Transmission cannot be performed due to the fine 6603 Transmission line
noise. bus busy error
Transmission is successful; however, the acknowl- 6607 No ACK error
edgement (ACK) or the response cannot be re- 6608 No response error

ceived normally due to the noise.

(2) Wave shape check

No fine noise
allowed

52usi52us[52us{52us[52 us
[With transmission] I Logic 0"+ Logic "1*

[Without transmission]
Wave shape check

Check the wave pattern of the transmission line with an oscilloscope. The following conditions must be met.

1) Small wave pattern (noise) must not exist on the transmission signal. (Minute noise (approximately 1V) can be generated by
DC-DC converter or the inverter operation; however, such noise is not a problem when the shield of the transmission line is
grounded.)

2) The sectional voltage level of transmission signal should be as follows.

Logic Voltage level of the transmission line
0 Vi = 2.5V or higher
1 Vgn = 1.3V or below

10 - chapter 8 BS_08 N



[8-3 Checking Transmission Waveform and for Electrical Noise Interference ]

(3) Check method and remedy

1) Measures against noise

Check the followings when noise exists on the wave or the errors described in (1) occur.

Error code definition

Remedy

Check that the wiring
work is performed ac-
cording to wiring
specifications.

The transmission line and
the power line are not
wired too closely.

Isolate the transmission line from the power line (5cm [1-31/32"] or
more). Do not insert them in the same conduit.

The transmission line is
not bundled with that for
another systems.

The transmission line must be isolated from another transmission
line.
When they are bundled, erroneous operation may be caused.

The specified wire is used
for the transmission line.

Use the specified transmission line.

Type: Shielded wire CVVS/CPEVS/MVVS

Diameter: 1.25mm? [AWG16] or more

(Remote controller wire: 0.3 - 1.25mm? [AWG22-16])

When the transmission
line is daisy-chained on
the indoor unit terminals,
are the shields daisy-
chained on the terminals,
too?

The transmission is two-wire daisy-chained. The shielded wire
must be also daisy-chained.

When the shielded cable is not daisy-chained, the noise cannot be
reduced enough.

Check that the
grounding work is
performed according
to grounding specifi-
cations.

Is the shield of the indoor-
outdoor transmission ca-
ble grounded to the earth
terminal on the outdoor
unit?

Connect the shield of the indoor-outdoor transmission cable to the
earth terminal () on the outdoor unit.

If no grounding is provided, the noise on the transmission line can-
not escape leading to change of the transmission signal.

Check the treatment meth-
od of the shield of the
transmission line (for cen-
tralized control).

The transmission cable for centralized control is less subject to
noise interference if it is grounded to the outdoor unit whose power
jumper cable was moved from CN41 to CN40 or to the power sup-
ply unit.

The environment against noise varies depending on the distance
of the transmission lines, the number of the connected units, the
type of the controllers to be connected, or the environment of the
installation site. Therefore, the transmission line work for central-
ized control must be performed as follows.

(1)  When no grounding is provided:
Ground the shield of the transmission cable by connecting to
the outdoor unit whose power jumper connector was moved
from CN41 to CN40 or to the power supply unit.

(2) When an error occurs even though one point grounding is
provided: Ground the shield on all outdoor units.

2) Check the followings when the error "6607" occurs, or "HO" appears on the display on the remote controller.

Error code definition

Remedy

7. The farthest distance of transmission line is
200m [656ft] or longer.

Check that the farthest distance from the outdoor unit to the indoor
unit and to the remote controller is within 200m [656ft].

8. The types of transmission lines are different.

Use the specified transmission line.

Type: Shielded wire CVVS/CPEVS/MVVS
Diameter: 1.25mm? [AWG16] or more

(Remote controller wire: 0.3-1 .25mm? [AWG22-16])

9.  Outdoor unit circuit board failure

Replace the outdoor unit control board or the power supply board
for the transmission line.

troller failure

10. Indoor unit circuit board failure or remote con-

Replace the indoor unit circuit board or the remote controller.

11. The MA remote controller is connected to the M-
NET transmission line.

Connect the MA remote controller to the terminal block for MA re-
mote controller (TB15).

BS_08_N
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8 Troubleshooting Based on Observed Symptoms

[8-3 Checking Transmission Waveform and for Electrical Noise Interference ]

8-3-2

MA Remote Controller

The communication between the MA remote controller and the indoor unit is performed with current tone burst.

(1) Symptoms caused by noise interference on the transmission line

If noise is generated on the transmission line, and the communication between the MA remote controller and the indoor unit
is interrupted for 3 minutes in a row, MA transmission error (6831) will occur.

(2) Confirmation of transmission specifications and wave pattern

12 - chapter 8

A|QC

TB15

B |©

MA remote controller

3

Indoor unit

A, B : No polarity
Across terminal No. 1-2
: Power supply (9V to 12VDC)

Transmission waveform (Across terminal No.1 - 2)

—VvVVW—WVVWWVWWW—

_ (D Satisfies the formula

y

DC9~12V 12 ms/bit +5%

I/ Logic 1 \b Logic 0 \J/ Logic 1 SI/ Logic 1 J

W12ms /I\ 12ms AT12ms /'\ 12ms /I

(@ Voltage among terminals must
be between DC9 and 12 V.
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8-4 Pressure Sensor Circuit Configuration and Troubleshooting
Pressure Sensor Problems

8-4-1 Comparing the High-Pressure Sensor Measurement and Gauge Pressure

By configuring the digital display setting switch (SW4 (when SW6-10 is set to OFF)) as shown in the figure below, the pressure
as measured by the high-pressure sensor appears on the LED1 on the control board.

Bty gRRRE

7 8 9 10

ON

EEEEEQQQQ The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
12 3 4 5 6 7 8 9

10

(1) While the sensor is stopped, compare the gauge pressure and the pressure displayed on self-
diagnosis LED1.

1) When the gauge pressure is between 0 and 0.098MPa [14psi], internal pressure is caused due to gas leak.

2) When the pressure displayed on self-diagnosis LED1 is between 0 and 0.098MPa [14psi], the connector may be defective or
be disconnected. Check the connector and go to (4).

3) When the pressure displayed on self-diagnosis LED1 exceeds 4.15MPa [601psi], go to (3).

4) If other than 1), 2) or 3), compare the pressures while the sensor is running. Go to (2).

(2) Compare the gauge pressure and the pressure displayed on self-diagnosis LED1 while the sen-
sor is running. (Compare them by MPa [psi] unit.)

1) When the difference between both pressures is within 0.098MPa [14psi], both the high pressure sensor and the control board
are normal.

2) When the difference between both pressures exceeds 0.098MPa [14psi], the high pressure sensor has a problem. (perfor-
mance deterioration)

3) When the pressure displayed on self-diagnosis LED1 does not change, the high pressure sensor has a problem.

(3) Remove the high pressure sensor from the control board to check the pressure on the self-di-
agnosis LED1.

1) When the pressure displayed on self-diagnosis LED1 is between 0 and 0.098MPa [14psi], the high pressure sensor has a
problem.

2) When the pressure displayed on self-diagnosis LED1 is approximately 4.15MPa [601psi], the control board has a problem.

(4) Remove the high pressure sensor from the control board, and short-circuit between the No.2
and 3 connectors (63HS1) to check the pressure with self-diagnosis LED1.

1) When the pressure displayed on the self-diagnosis LED1 exceeds 4.15MPa [601psi], the high pressure sensor has a problem.

2) |If other than 1), the control board has a problem.
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[8-4 Pressure Sensor Circuit Configuration and Troubleshooting Pressure Sensor Problems ]

8-4-2 High-Pressure Sensor Configuration (63HS1)

The high pressure sensor consists of the circuit shown in the figure below. If DC 5V is applied between the red and the black
wires, voltage corresponding to the pressure between the white and the black wires will be output, and the value of this voltage
will be converted by the microcomputer. The output voltage is 0.071V per 0.098MPa [14psi].

Note |

The pressure sensor on the body side is designed to connect to the connector. The connector pin number on the body side
is different from that on the control board side.

A

Connector

14 - chapter 8

Body side Control board side
Vce Pin 1 Pin 3
Vout Pin 2 Pin 2
GND Pin 3 Pin 1
63HS1
123 Pressure 0 ~ 4.15 MPa [601psi]
Vout 0.5~3.5V

0.071 V /0.098 MPa [14 psi]

GND (Black)
2| Vout (White)
3 IVee (DC 5 V)(Red)

Pressure (MPa [psi])

45[653]
4.0 [580]
3.5[508]
3.0[435]
2.5[363]
2.0[290]
15[218]
1.0 [145]
0.5[73]
0

0 0.5 1 15 2 25 3 3.5
Output voltage (V)
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8-4-3 Comparing the Low-Pressure Sensor Measurement and Gauge Pressure

By configuring the digital display setting switch (SW4 (when SW6-10 is set to OFF)) as shown in the figure below, the pressure
as measured by the low-pressure sensor appears on the LED1 on the control board.

Sw4

Wit dARAE

7 8 9 10

EEEEEQQQEE The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.

(1) While the sensor is stopped, compare the gauge pressure and the pressure displayed on self-
diagnosis LED1.

1) When the gauge pressure is between 0 and 0.098MPa [14psi], internal pressure is caused due to gas leak.

2) When the pressure displayed on self-diagnosis LED1 is between 0 and 0.098MPa [14psi], the connector may be defective or
be disconnected. Check the connector and go to (4).

3) When the pressure displayed on self-diagnosis LED1 exceeds 1.7MPa [247psi], go to (3).

4) If other than 1), 2) or 3), compare the pressures while the sensor is running. Go to (2).

(2) Compare the gauge pressure and the pressure displayed on self-diagnosis LED1 while the sen-
sor is running. (Compare them by MPa [psi] unit.)

1) When the difference between both pressures is within 0.03MPa [4psi], both the low pressure sensor and the control board are normal.

2) When the difference between both pressures exceeds 0.03MPa [4psi], the low pressure sensor has a problem. (performance dete-
rioration)

3) When the pressure displayed on the self-diagnosis LED1 does not change, the low pressure sensor has a problem.

(3) Remove the low pressure sensor from the control board to check the pressure with the self-
diagnosis LED1 display.

1) When the pressure displayed on the self-diagnosis LED1 is between 0 and 0.098MPa [14psi], the low pressure sensor has a
problem.

2) When the pressure displayed on self-diagnosis LED1 is approximately 1.7MPa [247psi], the control board has a problem.

+*When the outdoor temperature is 30°C [86°F] or less, the control board has a problem.
*When the outdoor temperature exceeds 30°C [86°F], go to (5).

(4) Remove the low pressure sensor from the control board, and short-circuit between the No.2
and 3 connectors (63LS:CN202) to check the pressure with the self-diagnosis LED1.

1) When the pressure displayed on the self-diagnosis LED1 exceeds 1.7MPa [247psi], the low pressure sensor has a problem.

2) If other than 1), the control board has a problem.

(5) Remove the high pressure sensor (63HS1) from the control board, and insert it into the connec-
tor for the low pressure sensor (63LS) to check the pressure with the self-diagnosis LED1.

1) When the pressure displayed on the self-diagnosis LED1 exceeds 1.7MPa [247psi], the control board has a problem.
2) If other than 1), the low-pressure sensor has a problem.
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[8-4 Pressure Sensor Circuit Configuration and Troubleshooting Pressure Sensor Problems ]

8-4-4

Low-Pressure Sensor Configuration (63LS)

The low pressure sensor consists of the circuit shown in the figure below. If DC5V is applied between the red and the black
wires, voltage corresponding to the pressure between the white and the black wires will be output, and the value of this voltage
will be converted by the microcomputer. The output voltage is 0.173V per 0.098MPa [14psi].

Note |

The pressure sensor on the body side is designed to connect to the connector. The connector pin number on the body side
is different from that on the control board side.

Body side Control board side
Vee Pin 1 Pin 3
Vout Pin 2 Pin 2
GND Pin 3 Pin 1

16 - chapter 8

Connector

63LS
123

.

Pressure 0 ~ 1.7 MPa [247psi]
Vout0.5~3.5V
0.173 V/0.098 MPa [14 psi]

GND (Black)
Vout (White)

Vee (DC 5 V)(Red)

Pressure (MPa [psi])

1.8[261]
16[232)
1.4[203]
1.2[174]
1.0[145]
0.8[116]
0.6[87]
0.4[58]
0.2[29]
0

0 05 1 15 2 25 3 35
Output voltage (V)
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8-5 Troubleshooting Solenoid Valve Problems

Check whether the output signal from the control board and the operation of the solenoid valve match.
Setting the self-diagnosis switch (SW4) as shown in the figure below causes the ON signal of each relay to be output to the LED's.
Each LED shows whether the relays for the following parts are ON or OFF. LEDs light up when relays are ON.

Note |

The circuits on some parts are closed when the relays are ON. Refer to the following instructions.

ON

EEEEEQQQQ The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
12 3 4 5 6 7 8 9

10

+*When a valve malfunctions, check if the wrong solenoid valve coil is not attached the lead wire of the coil is not disconnected,
the connector on the board is not inserted wrongly, or the wire for the connector is not disconnected.

Display
SW4 (SW6-10:0FF)
LD1 LD2 LD3 LD4 LD5 LD6 LD7 LD8
Upper | 21S4a CH11 SV12 | SV1(a) SvV2
[7)
SC\)I,:/4 2
<]
P 1 R e 21540 $
12 3 45 6 7 8 9 10 E
>
»n
?
Upper Power >
supply [
2
sws b
QQEQQQQQQ Lower SV13 | SV16 5
12 3 45 6 7 8 9 10 he]
Q
n
©
[11]
o
£
°
<]
£
n
2
o
S
<]
S
|—
o

(1) 21S4a (4-way switching valve)
About this 4-way valve
When not powered:
Conducts refrigerant between the oil separator outlet and heat exchanger (right heat exchanger and left heat exchanger), and
between the gas ball valve (BV1) and the accumulator to complete the circuit for the cooling cycle.
When powered:
The refrigerant runs between the oil separator and the gas ball valve, and between the heat exchanger and the accumulator.
This circulation is for heating.

Check the LED display and the intake and the discharge temperature for the 4-way valve to check whether the valve has no
faults and the refrigerant runs between where and where. Do not touch the pipe when checking the temperature, as the pipe
on the oil separator side will be hot.

Note |

Do not give an impact from outside, as the outer hull will be deformed leading to the malfunction of the inner valve.

(2) 21S4b (4-way switching valve)

About this 4-way valve

When not powered:

Conducts refrigerant between the oil separator outlet and heat exchanger (rear heat exchanger) (<21S4b>), and opens and
closes the heat exchanger circuit for the heating and cooling cycles.

When powered:

The refrigerant runs between the heat exchanger and the accumulator, and the valve opens or closes the heat exchanger
circuit when cooling or heating.

Whether the valve has no fault can be checked by checking the LED display and the switching sound; however, it may be
difficult to check by the sound, as the switching coincides with 21S4a during heating. In this case, check the intake and the
discharge temperature for the 4-way valve to check that the refrigerant runs between where and where.

Note |

+Do not touch the valve when checking the temperature, as it will be hot.
+Do not give an impact from outside, as the outer hull will be deformed leading to the malfunction of the inner valve.
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[8-5 Troubleshooting Solenoid Valve Problems ]

(3) SV1a (Bypass valve)
This solenoid valve opens when powered (Relay ON).

1) At compressor start-up, the SV1a turns on for 4 minutes, and the operation can be checked by the self-diagnosis LED display
and the closing sound.

2) To check whether the valve is open or closed, check the change of the SV1a downstream piping temperature while the valve
is being powered. Even when the valve is open, high-temperature refrigerant flows inside the capillary next to the valve.
(Therefore, temperature of the downstream piping will not be low with the valve closed.)

(4) SV2 (solenoid valve)

This solenoid valve is a switching valve that opens when energized. Proper operation of this valve can be checked on the LED
and by the switching sound.

(5) SV12 (Solenoid valve)

This solenoid valve is a switching valve that opens when energized. Proper operation of this valve can be checked on the LED
display and by the switching sound.

(6) SV13 (Solenoid valve)

This solenoid valve is a switching valve that opens when energized. Proper operation of this valve can be checked on the LED
display and by the switching sound.

(7) SV16 (Solenoid valve)

This solenoid valve is a switching valve that opens when energized. Proper operation of this valve can be checked on the LED
display and by the switching sound.

Note |

Do not give an impact from outside, as the outer hull will be deformed leading to the malfunction of the inner valve.
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8-6 Troubleshooting Outdoor Unit Fan Problems

(1) Fan motor (common items)

*To check the revolution of the fan, check the inverter output state on the self-diagnosis LED, as the inverter on the outdoor
fan controls the revolutions of the fan.

+*When starting the fan, the fan runs at full speed for 5 seconds.

*When setting the DIP SW4 (when SW6-10 is set to OFF) as shown in the figure below, the inverter output [%] will appear.
100% indicates the full speed and 0% indicates the stopping. (Fan No.2 is only on the EM144 - EM192, HM96 - HM120 mod-
els.)

Fan 1 Fan 2
Sw4 Sw4

G ¥ AR NN RN RAR

7 8 9 10 6 7 8 9 10

EEEEEQQQEE The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.

+As the revolution of the fan changes under control, at the interphase or when the indoor unit operation capacity is low, the
revolution of the fan may change.

+If the fan does not move or it vibrates, fan board problem or fan motor problem is suspected. When checking the fan motor
for problems by shutting down the power, be sure to disconnect the motor wire from the fan board. (If a short-circuited fan
board malfunctions, it will keep the fan motor from rotating smoothly.) For details, refer to the following page(s).

[8-8-1(2)[5] Fan motor ground fault and winding error check]

[8-8-1(2)[6] Fan board error detection circuit check (no load)]

[8-8-1(2)[7] Fan inverter damage check (no load)]

[8-8-1(2)[8] Fan inverter damage check(with load)]
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8-7 Troubleshooting LEV Problems

8-7-1 General Overview on LEV Operation

LEV (Indoor unit: Linear expansion valve), LEV2 (Outdoor unit: Linear expansion valve), LEV1, and LEV2 (Shut off valve kit:
Linear expansion valve) are stepping-motor-driven valves that operate by receiving the pulse signals from the control boards

of indoor, outdoor unit, and shut off valve kit.

(1) Indoor LEV, Outdoor LEV (LEV2, LEV4), and Shut off valve kit (LEV1, LEV2)

The valve opening changes according to the number of pulses.

LEV

Control board

1) Pulse signal output and valve operation

Output Output state

(phase)

number 1 2 3 4
$1 ON OFF OFF ON
$2 ON ON OFF OFF
$3 OFF ON ON OFF
$4 OFF OFF ON ON

20 - chapter 8

DC12Vv
Red A6
- T\
Blue _L, c 5 Drive circuit
| ) I o4 Blue A4 74 l
§ T — o<} i
I
2 Yellow 23 Orange A3 23
-\
| —'E l_r\_L 52 Yellow {>2 02
White] Red{Orange |
I L- o1 White A 1 21
ad); °<}

Output pulses change in the following orders when the
Valve is closed; 1 -2 -3 -4 — 1
Valve isopen; 4 —3 =2 —>1—-4

*1. When the LEV opening angle does not change,
all the output phases will be off.
*2. When the output is open phase or remains ON,

the motor cannot run smoothly, and rattles and vibrates.
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[8-7 Troubleshooting LEV Problems ]

2) LEV closing and opening operation

Y @ *Upon power on, the indoor unit circuit board sends a 2200 pulse closing
© signal to the indoor unit LEV and a 3200 pulse closing signal to the outdoor
\ unit LEV to determine the valve position and always brings the valve to

the position as indicated by "®)" in the diagram.

After the valve position has been adjusted to the position as indicated by@
in the diagram below, the indoor unit circuit board sends a 41-pulse signal
to bring the LEV opening to the position as indicated by in the diagram
below.

When the valve operates smoothly, no sound from LEV or no vibration
occurs, however, when the pulses change from @ to @ in the chart or

LEV opening (refrigerant flow rate)

Valve closed the valve is locked, a big sound occurs.
*Whether a sound is generated or not can be determined by
holding a screwdriver against it, then placing your ear against the handle.
Valve open
®
® | Fully open
/ 1 1 2000 pulses (indoor LEV)
1% -3000 pulses (outdoor LEV)

Pulses

Extra tightening

(2) Outdoor LEV (LEV1)

The valve opening changes according to the number of pulses.
1) Connections between the outdoor control board and LEV1 (outdoor expansion valve)

Outdoor control board

DC 12V
<
LEV 46 Red N
- \/
) b5 Brown 5 Drive circuit
A% .
, g \l b4 Blue f‘\4 T2 [ I
6§ ' —J/ OQ ll
$3 Orange  A\3 ' 43
- 2 L 20)] 0}
3 j‘-‘ ¢ 2 Yellow A2 42
[ d \
| #1 white AN AP
Y
2) Pulse signal output and valve operation
Output Output state Output pulses change in the following orders when the
(phase) Valveisopen; 1 —+2—3— 4—>5—>6—>7—->8—1
1 2 3 | 4 5 6 7 8 ’
number Valve is closed; 8 =7 — 6— 5—4—3—>2—1—8
$1 ON |OFF |OFF|OFF |OFF |OFF| ON | ON
*1. When the LEV opening angle does not change,
$2 ON |ON | ON |OFF |OFF |OFF \OFF |OFF all the output phases will be off.

*2. When the output is open phase or remains ON,

$3 OFF|OFF|ON | ON | ON |OFF |OFF |OFF .
the motor cannot run smoothly, and rattles and vibrates.

b4 OFF |OFF |OFF|OFF| ON |ON | ON |OFF
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[8-7 Troubleshooting LEV Problems ]

3) LEV valve closing and opening operation

*Upon power on, the outdoor unit circuit board sends a 520 pulse

signal to the indoor unit LEV to determine the valve position and
always brings the valve to the position as indicated by @ in the diagram.
(Pulse signal is output for approximately 17 seconds.)

When the valve operates smoothly, there is no sound from the LEV and no
vibration occurs, but when the valve is locked, noise is generated.

*Whether a sound is generated or not can be determined by
holding a screwdriver against it, then placing your ear against the handle.

Valve closed
*If liquid refrigerant flows inside the LEV, the sound may become smaller.

/

Valve open

|
[
I
|
I
|
I
[
I
|
I
I
|

Valve opening (refrigerant flow rate)

| Fully open: 480 pulses

4

Pulses
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[8-7 Troubleshooting LEV Problems ]

8-7-2

Possible Problems and Solutions

Note |

The specifications of the outdoor unit (outdoor LEV), shut off valve kit (SVK LEV), and the indoor unit (indoor LEV) differ.
Therefore, remedies for each failure may vary. Check the remedy specified for the appropriate LEV as indicated in the below

column.
Malfunction Judgment method Remedy Target
mode LEV
Microcomputer Disconnect the control board connector and connect the check | When the drive circuit has a | Indoor
driver circuit fail- | LED as shown in the figure below. problem, replace the control | Outdoor
ure board. SVK
Ds
Ds
Faw———D4
AW ————(D3
v ————(D2
WA ()4
1kQ LED
Resistance : 0.25W 1kQ
LED : DC15V 20mA or more
When the main power is turned on, the indoor unit circuit board
outputs pulse signals to the indoor unit LEV for 10 seconds, and
the outdoor unit circuit board outputs pulse signals to the outdoor
unit LEV for 17 seconds.
If any of the LED remains lit or unlit, the drive circuit is faulty.
LEV mechanism | If the LEV is locked, the drive motor runs idle, and makes a small | Replace the LEV. Indoor
is locked clicking sound. Outdoor
When the valve makes a closing and opening sound, the valve SVK
has a problem.
Disconnected or | Measure the resistance between coils (red-white, red-orange, Replace the LEV coils. Indoor
short-circuited brown-yellow, brown-blue) with a tester. When the resistance is
LEV motor coil in the range of 150Q + 10%, the LEV is normal.
Measure the resistance between coils (red-white, red-orange, Replace the LEV coils. Outdoor
red-yellow, red-blue) with a tester. When the resistance is in the (LEV2a,
range of 100Q + 10%, the LEV is normal. LEV2b,
LEV4)
SVK
Measure the resistance between coils (red - white, red - orange, | Replace the LEV coils. Outdoor
brown - yellow, brown - blue) with a tester. When the resistance (LEV1)
is in the range of 46Q + 3%, the LEV is normal.
Incomple sealing | When checking the refrigerant leak from the indoor LEV, run the | If there is a large amount of | Indoor
(leak from the target indoor unit in the fan mode, and the other indoor units in | leakage, replace the LEV.
valve) the cooling mode. Then, check the liquid temperature (TH2) with
the self-diagnosis LED. When the unit is running in the fan mode,
the LEV is fully closed, and the temperature detected by the
thermistor is not low. If there is a leak, however, the temperature
will be low. If the temperature is extremely low compared with the
inlet temperature displayed on the remote controller, the LEV is
not properly sealed, however, if there is a little leak, it is not nec-
essary to replace the LEV when there are no effects to other
parts.
Thermistor
(liquid piping
temperature detection)
T Linear Expansion Valve
Faulty wire con- | 1. Check for loose pins on the connector and check the col- | Check the continuity at the Indoor
nections in the ors of the lead wires visually points where an error occurs. | Outdoor
connector or SVK

faulty contact

2. Disconnect the control board's connector and conduct a
continuity check using a tester.

BS_08_N
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[8-7 Troubleshooting LEV Problems ]

8-7-3 Coil Removal Instructions

(1) Outdoor unit LEV (LEV1)
1) LEV component
As shown in the figure, the outdoor LEV is made in such a way that the coils and the body can be separated.

. Bod
Coils y

Stopper

/- Lead wire

2) Removing the coils

Fasten the body tightly at the bottom (Part A in the figure) so that the body will not move, then pull out the coils toward the
top.If the coils are pulled out without the body gripped, undue force will be applied and the pipe will be bent.

!

—

Part A __/

3) Installing the coils

Fix the body tightly at the bottom (Part A in the figure) so that the body will not move, then insert the coils from the top, and
insert the coil stopper securely in the pipe on the body.

If the coils are pushed without the body gripped, undue force will be applied and the pipe will be bent. Hold the body when
pulling out the coils to prevent so that the pipe will not be bent.
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[8-7 Troubleshooting LEV Problems ]

(2) Outdoor unit LEV (LEV2a, LEV2b, LEV4) and Shut off valve kit (LEV1, LEV2)
1) Components
The outdoor unit LEV consists of a coil and a valve body that can be separated from each other.

Stopper Body
Coil )

|-
Lead wire |:[: ~

2) Removing the coil
Securely hold the LEV at the bottom (Part A in the figure), and turn the coil. After checking that the stopper is removed, pull
up and out the coil.
When removing the coil, hold the LEV body securely to prevent undue force from being placed on the pipe and bending the
pipe.
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3) Installing the coil

Securely hold the bottom of the LEV (Part A in the figure), insert the coil from above, and turn the coil until the coil stopper is
properly installed on the LEV body.

When removing the coil, hold the LEV body securely to prevent undue force from being placed on the pipe and bending the
pipe.

Stopper

Part A
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8-8 Troubleshooting Inverter Problems

8-8-1 Inverter-Related Problems and Solutions

+If only the compressor has failed, replace only the compressor. (If the compressor fails, an overcurrent flows to the INV board.
However, the INV board detects the overcurrent and shuts down to prevent itself from being damaged. Make sure that the
outdoor unit model selection switch (SW5-3 to SW5-8 of the DIP switch on the outdoor control board) is set correctly. For the
switch settings, refer to the following page(s). [7-9-2 Error Code [7101]]

+If only the fan motor has failed, replace only the fan motor. (If the fan motor fails, an overcurrent flows to the fan board. How-
ever, the fan board will not be damaged.)

+If the INV board or fan board has failed, replace the INV board or fan board as necessary.

+If both the compressor and INV board have failed, replace both the compressor and INV board.

+If both the fan motor and fan board have failed, replace both the fan motor and fan board.

(1) Inverter-related failure diagnosis and remedies

1)

2)

3)
4)
5)

6)

7)

8)

9)

Because the inverter is equipped with a large electrolytic capacitor, voltage remains even after the main power is turned off,
posing a dangerous risk of electric shock. As such, turn off the power to the unit at least 10 minutes before inspecting inside
the control box, and ensure that the voltage across the electrolytic capacitor in the main circuit (across tab terminals FTP and
FTN) is no more than 20 VDC.

(It takes about 10 minutes to discharge the voltage after the power has been turned off.)

Before servicing, ensure that the fan is not rotating, and then disconnect the connectors CNINV, CNIV1, and CNIV2 on the

fan board and the connectors CNFA1 and CNFA2 on the INV board. When connecting or disconnecting the connectors, en-
sure that the outdoor unit fan is not rotating and that the voltage across electrolytic capacitor (across tab terminals FTP and
FTN) in the main circuit is 20 VDC or lower. The outdoor unit fan, when rotated by a strong wind, may charge the main circuit
capacitor, posing a risk of electrical shock. For details, refer to the wiring nameplate.

When connecting a cable to TB7, ensure that the voltage across the electrolytic capacitor in the main circuit (across tab ter-
minals FTP and FTN) is no more than 20 VDC.

After servicing, reconnect all disconnected connectors.

The inverter can be damaged if the wiring screws are not tightened properly or if the connectors are not inserted properly. If
a problem occurs after replacing a board or an electrical component, check if the wiring, screws, connectors, tab terminals,

and other components are inserted correctly, as problems are often caused by incorrect wiring.

Do not disconnect or connect any inverter-related connectors while the main power is turned on. Doing so may damage the
board.

Tab terminals are terminals with locks. Press and hold the knob in the center of the terminal to release the lock. After engaging
the lock, ensure the lock is securely fastened.

Press knob to remove

Pt

When using heat-dissipating grease during replacement of boards or electrical components, apply the grease supplied with
the service parts thinly and evenly to the applicable components. Grease on the wiring terminals may cause poor contact, so
be sure to wipe off any excess grease.

If the output wiring to the compressor is connected incorrectly, the compressor could be damaged. Be very careful to note the
phase order before starting the work.

10) When turning the unit's power on, the compressor or heater will be energized even if it is not operating. Before turning the

26 -

power on, disconnect the electrical wiring from the compressor's terminal box, measure the insulation resistance, and check
for ground faults. If the insulation resistance is 1 MQ or lower, reconnect the electrical wiring to the compressor and turn on
the outdoor unit. Energizing the compressor or heater will help evaporate the liquid refrigerant accumulated inside the com-
pressor.
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Error display / Symptom

Remedy / Inspection item

(1

Inverter-related error
0403, 1550, 4220, 4225, 4226, 4230, 4235, 4236, 4240, 4245,
4246, 4250, 4255, 4256, 4260, 5110, 5301, 5305, 5306

Check the details of the inverter error in the error history as specified
under [10 LED Status Indicators].

Perform the necessary actions as specified in [7-2 Error Code Defini-
tions and Solutions: Codes [0 - 999]] for the error code and error details.

[2]

The main power breaker was tripped.
Check for breaker failure (e.g., contacts welded together) before at-
tempting to resolve or inspect the problem.

<1> Check the breaker capacity.

<2> Check for short-circuits and ground faults in electrical systems oth-
er than the inverter.

<3> If no problems are found in checks <1> and <2>, see [8-8-3 Solu-
tions for the Main Breaker Trip].

(3]

The main power earth leakage breaker was tripped.
Check for earth leakage breaker failure (e.g., contacts welded to-
gether) before attempting to resolve or inspect the problem.

<1> Check the earth leakage breaker capacity and sensitivity current.

<2> Check for insulation faults in electrical systems other than the in-
verter.

<3> If no problems are found in checks <1> and <2>, see [8-8-4 Solu-
tions for the Main Earth Leakage Breaker Trip].

[4]

The compressor is inoperable.

Check the inverter frequency on the LED monitor. If it is displayed as
operating, see (2) - [4] under [8-8-1 Inverter-Related Problems and
Solutions].

(3]

The compressor vibrates constantly or makes abnormal noise.

See (2) - [4] under [8-8-1 Inverter-Related Problems and Solutions].

[6]

The compressor speed does not increase to the specified speed.

<1> Check for compressor current or heatsink temperature problems,
taking note of the information in [7-1 Error Code and Preliminary Error
Code Lists].

<2> Check for power supply voltage imbalance problems. (Standard:

2% or less)

[71

The fan motor is inoperable.

Check the inverter frequency on the LED monitor. If it is displayed as
operating, see (2) - [6], [7], and [8] under [8-8-1 Inverter-Related Prob-
lems and Solutions].

(8]

The fan motor vibrates constantly or makes abnormal noise.

Check the inverter frequency on the LED monitor. If it is displayed as
operating, go to (2) - [6], [7], and [8] under [8-8-1 Inverter-Related Prob-
lems and Solutions].

0]

Noise is present in peripheral equipment.

<1> Check for any peripheral equipment power source wiring, etc.
close to the outdoor unit power source wiring.

<2> Check for any power source wiring or transmission wiring close to
the inverter output wiring.

<3> Check that the transmission line is properly shielded if necessary,
and properly grounded.

<4> Check for insulation faults in electrical systems other than the in-
verter.

<5> Add a ferrite core to the inverter output wiring. (Service parts are
available. Consult a Mitsubishi Electric factory for more informa-
tion.)

<6> Switch to an alternate power supply line.

<7> If noise occurs suddenly, the inverter output may have a ground
fault. Go to (2) -[4] under [8-8-1 Inverter-Related Problems and
Solutions].

* Consult a Mitsubishi Electric factory for situations other than the
above.

[10] | A sudden malfunction (due to external noise) occurs. <1> Check for improper grounding.

<2> Check that the transmission line is properly shielded if necessary,
and properly grounded.

<3> Check for any transmission lines or external connection wiring that
is close to other power supply lines, etc., or in the same conduit.

* Consult a Mitsubishi Electric factory for situations other than the

above.
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8 Troubleshooting Based on Observed Symptoms

[8-8 Troubleshooting Inverter Problems ]

(2) Troubleshooting for inverter output-related problems

Check item

Symptom

Remedy

[1

(1) Disconnect the inverter out-

1)

An overcurrent shut-off error occurs.

See the action flow for the error 1550

INV board put wiring from the INV board Error code: 1550 in [7-3-8 Error Code [1550]].
error detec- terminals (SCU, SCV, SCW). Detail code: 001, 002, 003
tion circuit
check (2)  Operate the outdoor unit. 2) An IPM/overcurrent shut-off error occurs. Replace the INV board.
Error code: 4250
Detail code: 101, 104, 105
3) A logic error occurs. Replace the INV board.
Error code: 4220
Detail code: 111
4) A sensor system circuit error occurs. Replace the INV board.
Error code: 5301
Detail code: 117
5) An IPM open error occurs. Normal
Error code: 5301
Detail code: 119
[2] Compres- | Disconnect the compressor wiring | 1) A compressor insulation fault occurs. See the action flow for the error 1550
sor ground and check for compressor insula- An error occurs at less than 1MQ. in [7-3-8 Error Code [1550]].
fault and tion faults and winding resistance
windingerror | faults. 2) A compressor winding resistance fault occurs.
check For details on the standard compressor winding re-
sistance values, refer to the specified page. See the
notes in [7-1 Error Code and Preliminary Error Code
Lists].
[3] Inverter (1) Disconnect the inverter out- | 1) An inverter system error is detected. Turn off SW7-1 on the control board
damage put wiring from the INV board and go to [1].
check terminals (SCU, SCV, SCW).
(no load) 2) No inverter voltage is output. Replace the INV board.
(2)  TurnonSW7-1onthe control | 3) The following imbalance exists in the voltage be- Replace the INV board.
board. tween each line.
5% or more or 5 V or more (whichever is greater)*1
(3) Operate the outdoor unit. 4) No imbalance exists in the voltage between each Normal
Check the inverter output line. * After checking, turn off SW7-1 on
voltage after the inverter out- the control board.
put frequency has stabilized. If the inverter output wiring is con-
nected while SW7-1 on the control
board is on, overload protection is
activated durlng operation.
Error code: 4240
[4] Inverter Operate the outdoor unit. 1) An overcurrent error occurs immediately after the a. Confirm that there is no problem
damage Check the inverter output voltage start of compressor or during operation. in the check items of [1] to [3].
check after the inverter output frequency Error code: 1550 b. Check if the high pressure and
(during com- | has stabilized. Detail code: 001 002, 003 low pressure are balanced.
pressor op- Error code: 4250 c. Check for liquified refrigerant
eration) Detail code: 101 stagnation and liquid backflow in
the compressor.
— If the problem persists after
rebooting a few times, check "d."
d. Check if there is a difference be-
tween the high pressure and low
pressure after the startup.
— Check if the high pressure
changes on the LED monitor.
If there is no differential pres-
sure, replace the compressor.
(The compressor may have been
locked.)
2) After the inverter output voltage has stabilized, the | If the imbalance exists, replace the INV

following imbalance exists in the voltage between
each line.
5% or more or 5 V or more (whichever is greater)

board.

*1 Measure the voltage while the outdoor unit is operating. (Note that the inverter voltage can be imbalanced even on a normal
board if measured while the outdoor unit is stopped.)
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Check item

Symptom

Remedy

[5] Fan motor
ground fault and
winding error

Disconnect the fan motor wiring and
check for fan motor insulation faults
and winding resistance faults.

1)

A fan motor insulation fault occurs.
An error occurs at less than 1 MQ.

Replace the fan motor.

check 2)  Broken wiring of the fan motor Replace the fan motor.
For details on the standard fan motor
winding resistance values, refer to the
specified page. See the notes in [7-1
Error Code and Preliminary Error
Code Lists].
[6] Fanboard er- | (1)  Turn off the breaker. 1)  An overcurrent error occurs. Replace the fan board.
ror detection cir- * Make sure to turn off the pow- Error code: 4255, 4256
cuit check (no er. Detail code: 101, 104
load)
2) Remove the CNINV connector | 2) A logic error occurs. Replace the fan board.
(CNIV1 connector and CNIV2 Error code: 4225, 4256
connector when two fan motors Detail code: 111
are mounted) from the fan
board.
(3)  Turn on the breaker. 3) A sensor system circuit error occurs. | Replace the fan board.
Error code: 5305, 5306
Detail code: 136
(4)  Operate the unit. 4) A step-out error or current sensor er- | Normal
ror occurs. * After checking, reconnect the CNINV con-
Error code: 4255, 4256 nector (CNIV1 connector and CNIV2 con-
Detail code: 137 nector when two fan motors are mounted)
Error code: 5305, 5306 to the fan board.
Detail code: 135
[7] Faninverter | (1)  Turn off the breaker. 1)  After operation, any error is detected. | Replace the fan board.
damage check * Make sure to turn off the pow-
(no load) er.
(2) Remove the CNINV connector | 2)  The following imbalance exists in the | Replace the fan board.
(CNIV1 connector and CNIV2 voltage between each line.
connector when two fan motors 5V or more
are mounted) from the fan
board.
(3)  Turn on SW7-2 on the control | 3)  Noimbalance exists in the voltage be- | Normal
board. tween each line. * After checking, reconnect the CNINV con-
nector (CNIV1 connector and CNIV2 con-
(4)  Turn on the breaker. nector when two fan motors are mounted)
and turn off the SW on the board.
(5)  Operate the unit. If the connector is reconnected while SW7-2
The unit operates with no load, on the control board is on, overload protec-
outputting a constant voltage. tion is activated during operation.
During operation with no load, Error code: 4245, 4246
a constant voltage of 100 V or
higher is output between each
line.
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8 Troubleshooting Based on Observed Symptoms

[8-8 Troubleshooting Inverter Problems ]

tions of the outdoor unit branch
pipe.

branch is less than 500 mm.

Check item Symptom Remedy
[8] (1)  Operate the unit. 1)  The operation stops within approxi- Check if the fan motor is locked.
Fan inverter mately 10 seconds after the startup — Replace the fan motor if it is locked.
damage check and a step-out error or overcurrent er- | If the problem persists after the replacement,
(with load) ror occurs. replace the fan board.
Error code: 4255, 4256 — Ifitis not locked, check the remedies for 2).
Detail code: 137, 101, 106

2)  Anovercurrent error occurs during a. Check if there is strong wind such as a
operation. gust.

Error code: 4255, 4256 b. If the error occurs with no abnormal wind
Detail code: 101, 106 outside, check [5].

c. If no problems are found in [5], replace the
fan board.

d. If the problem persists after the replace-
ment of the fan board, replace the fan mo-
tor.

3) An overvoltage error occurs during a. Check if there is strong wind such as a
operation. gust.

Error code: 4225, 4226 b. If the error occurs with no abnormal wind
Detail code: 109 outside, replace the fan board.

4)  Aload short circuit error occurs. a. If no problems are found in the check of [6]
Error code: 4255, 4256 and [7], check for a short circuit in the mo-
Detail code: 105 tor wiring.

b. If no problems are found in a., replace the
fan motor.

c. If the same error is detected after the re-
placement of the fan motor, replace the
fan board.

5) After the rotation rate has stabilized, a. If the voltage imbalance exists, check [5].
the following imbalance exists in the b. If no problems are found in [5], replace the
voltage between each line. fan board.

5% or more or 5V or more (whichever | c. If the problem persists after the replace-
is greater) ment of the fan board, replace the fan mo-
tor.
[9] (1)  Check the charged refrigerant The amount of charged refrigerant ex- | Reduce it to the specified amount.
On-site installa- amount. ceeds the specified amount.
tion condition
check (2) Check the installation condi- The approach distance before the Ensure at least 500 mm of the approach dis-

tance between the branches.

The branch pipe is inclined more than
+15° from the horizontal.

Install the branch pipe horizontally (within

+1

5°).
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8-8-2

Checking the Installation Conditions

Items to be checked

Phenomena

Remedy

Check refrigerant charge.

Check outdoor unit branch in-
stallation.

Overcharge of refrigerant

Return to correct refrigerant
charge.

The branch approach <500 mm.

Make branch approach >500mm

Is the branch angle < £15° to horizontal?

Make branch angle < +15°

8-8-3

Note |

Solutions for the Main Breaker Trip

Measure the secondary voltage of the main power breaker before checking because the main power breaker may have been
broken.

Iltems to be checked

Phenomena

Remedy

(1]

Check the breaker capacity.

Use of a non-specified break-
er

Replace it with a specified breaker.

(2]

Perform Meg check between the-
terminals on the power terminal-
block TB1.

Check the continuity between the
primary and secondary sides of
each phase on TB1.

Zero to several ohm, or Meg-
failure

No continuity between the pri-
mary and secondary sides of
each phase on TB1

Check each part and wiring.

Refer to the following page(s). [8-8-5 Sim-
ple Check on Inverter Circuit Components]
+IGBT module

*Rush current protection resistor
+Electromagnetic relay

+DC reactor

[3] | Turn on the power again and 1) Main power breaker trip : L .
check again. If there is not continuity between the prima-
2) No remote control display ry and secondary sides of each phase on
TB1, replace the TB1 terminal block. To
identify the cause of the trip, inspect the
above parts and check the wiring for signs
of shorts and abrasion of the sheaths.
[4] | Turnonthe outdoor unitand check | 1) Operates normally without a) The wiring may have been short-circuit-
that it operates normally. tripping the main breaker. ed. Search for the wire that short-circuit-
- - ed, and repair it.
2) Main power breaker trip b) If item a) above is not the cause of the

problem, the compressor may be faulty.
Check the compressor for ground fault
and coil failure according to 8-8-1 (2)
[2].

c) Ifitem b) above is not the cause of the
problem, the fan motor may be faulty.
Check the fan motor for ground fault
and coil failure according to 8-8-1 (2)

(]
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8 Troubleshooting Based on Observed Symptoms

[8-8 Troubleshooting Inverter Problems ]

8-8-4

Note |

Solutions for the Main Earth Leakage Breaker Trip

Measure the secondary voltage of the main power earth leakage breaker before checking because the main power earth leak-
age breaker may have been broken.

Iltems to be checked

Phenomena

Remedy

(]

Check the earth leakage breaker
capacity and the sensitivity cur-
rent.

Use of a non-specified earth
leakage breaker

Replace with a regulation earth leakage
breaker.

(2]

Check the resistance at the power
supply terminal block TB1 with a
megger.

Failure resistance value

Check the INV board, fan board.

Refer to the following page(s).

[8-8-5 Simple Check on Inverter Circuit
Components]

[8-8-6 Troubleshooting Problems with IGBT
Module]

(3]

Disconnect the compressor wir-
ings and check the resistance of
the compressor with a megger.

Failure compressor if the insu-
lating resistance value is notin
specified range.

Failure when the insulating re-
sistance value is 1 MQ or less.

Check that there is no liquid refrigerant in
the compressor. If there is none, replace
the compressor.

(4]

Disconnect the fan motor wirings
and check the resistance of the fan
motor with a megger.

Failure fan motor if the insulat-
ing resistance value is not in
specified range.

Failure when the insulating re-
sistance value is 1 MQ or less.

Replace the fan motor.

Earth leakage current measurement method

+For easy on-site measurement of the earth leakage current, enable the filter with a measurement instrument that has filter
functions as below, clamp all the power supply wires, and measure.
Recommended measurement instrument: CLAMP ON LEAK HITESTER 3283 made by HIOKI E.E. CORPORATION
+*When measuring one device alone, measure near the device's power supply terminal block.

8-8-5

Note |

Simple Check on Inverter Circuit Components

Before checking, turn off the power to the unit and wait for at least 10 minutes. After checking that the voltage across the
electrolytic capacitor in the main circuit (across the tab terminals FTP and FTN) is 20 VDC or less, remove the target compo-
nent from the control box.

Part name Judgment method
DC reactor Measure the resistance between terminals: 1Q or lower (almost 0 Q)
(DCL) Measure the resistance between terminals and the chassis: «

8-8-6

Troubleshooting Problems with IGBT Module

Measure the resistance across each pair of terminals on the INV board and fan board with a tester, and use the results for
troubleshooting.

1) Notes on measurement

+Check the polarity before measuring. (On the tester, black normally indicates plus.)
+Check that the resistance is not open (= Q) or not shorted (to 0 Q).
+The values are for reference, and the margin of errors is allowed.

+The result that is more than double or half of the result that is measured at the same measurement point is not allowed.
+Disconnect all the wiring connected to the target board before measurement.

2) Tester restriction
+Use the tester whose internal electrical power source is 1.5V or greater
*Use the dry-battery-powered tester.

Note |

(The accurate diode-specific resistance cannot be measured with the button-battery-powered card tester, as the applied volt-
age is low.)
+Use a low-range tester if possible. A more accurate resistance can be measured.

32- chapter 8

BS_08_N




[8-8 Troubleshooting Inverter Problems ]
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<INV46Y>

Reference resistance value

Black (+)
SCP FTN SCL1 SCL2 SCL3
SCP - 5-200 Q 5-200 Q 5-200 Q
FTN - - 0 0 0
Red (-) SCL1 ] 5-200 Q - -
SCL2 © 5-200 Q - -
SCL3 o0 5-200 Q - -
Black (+)
SCP1 FTN SCU SCV SCW
SCP1 - - 5-200 Q 5-200 Q 5-200 Q
FTN - - o0 o o
Red () SCuU o0 5-200 Q - - -
SCV o0 5-200 Q - - -
SCW o 5-200 Q - - -
chassis 0 o - - -

INV board outline drawing
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<INV/S22>

Reference resistance value

Black (+)
CNVP1 CNVN1 CNINV CNINV CNINV
(CNVP2) (CNVN2) 1 pin 4 pin 7 pin
CNVP1
(CNVP2) - - 5-200 Q 5-200 Q 5-200 Q
CNVN1 _ } w - -
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CNINY 0 5-200 Q - - -
Red (-) pin
CNINV o 5-200 Q - - -
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7 pin
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<INV/S29>

Reference resistance value

Black (+)

CNVP1
(CNVP2)

CNVN1
(CNVN2)

CNIV1
1 pin

CNIV1
4 pin

CNIV1
7 pin

CNVP1
(CNVP2)

5-200 Q

5-200 Q

5-200 Q

CNVN1
(CNVN2)

CNIV1
Red (_) 1 pin

5-200 Q

CNIV1
4 pin

5-200 Q

CNIV1
7 pin

5-200 Q

chassis

INV board outline drawing
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8-9 Control Circuit

8-9-1 Control Power Supply Function Block

1) PUHY-EM72/96/120TXU-A
PUHY-HM72TXU-A

— AC power source (TXU: 208-230 VAC)
—— Control system (5 to 30 VDC)

Noise filter INV board
© Noise filter Reclification 72C J=b{Smoothing capacitor Inverter Compressor)
TB1
AC power source F
Txup; 208-230 VAC I: :I Fuse I: :I Fuse p Inverter
Power supply rive circuit
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2) PUHY-EM144/168/192TXU-A

PUHY-HM96/120TXU-A

AC power source (TXU: 208-230 VAC)
Control system (5 to 30 VDC)

Noise filter
© Noise filter
TB1
AC power source
TXU: 208-230 VAC I: :| Fuse [ ] Fuse
Power supply
terminal block

Surge protector

INV board

Rectification l-

72C

Smoothing capacitor’ Inverter
. Inverter
drive circuit
Fuse I:
5V power supply |—

{ Compressor)

Control Fan board 1
board Inverter
reset circuit (Cesn) Inverter
L
720 16 \/ power supy
Solenoid valve Relay 33V power suppl — 4 § Inverter "
our-way valve, drive crcuit - 17V povier supph] rive circui
5V power supply
_':I:'J—/ 5V power supply| Microcomputer
DC/DC
LEV 12V power supply
converter :Inverter '_..( Healgﬂcganger)
Transmission power supply board —| Inverter
P PPy drive circuit
87 Transmissioln
power supply
Centralized control detection - 5V povier supply
transmission circuit Relay drive circuit DC/DC
terminal block CN40 converter Fan board 2
(24 to 30 VDC) — H
0
TB3 @ -0 O— V power supply
Indoor/outdoor

transmission O
terminal block

(24t030VDC)
M-NET \
transmission line |
(Non-polarized

QOutdoor unit

L —— _— - — - —-—
two-wire) i B2 |_ '
AC power source - ————— -@—'
208-230 VAC ! :
I Power supply terminal block !
1
| TB15 H |
;-:-----@—'MAremote Indoor unit !
Tonextunit | 1 controller I
(Indoorunit) 1 ~~__ TBS terminal biock |
<-d---TT ~ —@—|
i Transmission '
H terminal block |
f 17 t0 30 VDC [
‘G L. ———
MA remote :
controller line 1
(Non-polarized | - - - - - - - -
two-wire) I
1 ———— e —
“._ AB r |
9t0 12 VDC I MAremote .
| controller |
.
' _
-— -— -— -— - - -— -—
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[8-9 Control Circuit ]

3) PUHY-EM72/96/120YXU-A
PUHY-HM72YXU-A

— AC power source (YXU: 460 VAC)
— Control system (5 to 30 VDC)

Power supply terminal block

TB15 H

""'@W' Indoor unit |

Noise filter INV board
© Noise filter Rectification Smoothing capacitor Inverter Compressar)
TB1
AC power source
YXU: 460 VAC Fuse TB2 Inverter
Power supply drive circuit
terminal block box
[Surge protector |
[Transformer] [ | 7]
T T
— i E
gont(rjol [REC board} I Fan board ..g-
oar
| Inverter | :) ™ nverter | Heat exchanger
ter 63H1 nverter an L 1=
- reset circuit |_?_' <’>,‘
( 720 ) H
Solenoid va\‘ve Relay 3.3V power supply 16V potersuply dr!C‘e’eC?reCLit ..é s
"OUr-way vaive, -
! drive circuit = Q
5V power supply 5 E
-]; 5V poversuply 8 o
DC/DC 5 (7]
LEV 12V power supply converter 3 o
o
L c
Transmission power supply board _g
Transmission 8
TB7 power supply ©
tCentraIliZe.d control circuit [ Relay drive circuit DC/DC m
ransmission
terminal block CN40 converter g
(24 to 30 VDC) 3 —
0V ] -
TB3 @ -0 O— power supply °
Indoor/outdoor o
transmission ~ © <
terminal block 8
(24t030VDC) _—
1 ! e}
M-NET | ——————— ——— — ——— — —— — — ——— — —— =
transmission line | o
(Non-polarized | ——— -
two-wire) ! B2 |_ [
AC power source  ———-——— -@—' ©
208-230 VAC ! |
1
1
1
4

) 1
To next unit I TB5 controller '

(Indoor U"z R C terminal block
1 Transmission

terminal block |
17 t0 30 VDC [

MA remote
controller line

(Non-polarized - - - - _ _ _ _
two-wire)
—_
~<_ A B r |
91012 VDC I MAremote .
| controller |
L
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[8-9 Control Circuit ]

4) PUHY-EM144/168/192YXU-A
PUHY-HM96/120YXU-A

AC power source (YXU: 460 VAC)
Control system (5 to 30 VDC)

Noise filter INV board
© Noise filter Rectification Inverter { Compressor)
TB1
AC power source Invert
YXU: 460 VAC Fuse B2 diveiait
Power supply rive circui
terminal block box
[Surge protector |
[Transformer] [ |
T T
1 1
gontéol [REC board] T Fan board 1
oar
[ inverter | (: Inverter |—- W
reset circuit 63H1 fan 1 —
< 720 ) [16V poversupm} H N
Solenoid va\‘ve Relay 3.3V power supply SWporsih d dr!c‘eliritrecruil
"OUr-way vaive, -
! drive circuit
5V power supply H
5V power supply’ Microcomputer
l:I: A DC/DC
LEV 12V power supply converter @_ repwre—
( fan2 )
Transmission power supply board —| dr!czecritrecru "
Transmission
TB7 power supply
: 5V power supply’ Microcomputer
Centralized control circuit —-| Relay drive circuit DC/DC Heeurpe
transmission T converter Fan board 2
terminal block CN40
(24 to 30 VDC) 3 i
83 © © o-
Indoor/outdoor

transmission (O
terminal block

(241030 VDC)
M-NET \
transmission line |
(Non-polarized

two-wire) B2

I
I
I
AC power source - ——-~—-— _@
208-230 VAC 1 |
I Power supply terminal block
1
I
I
-

TB15 H

|_ ''''''''''''''' -1

Outdoor unit

'
'
- ————-C)—| Indoor unit |
. [ MA remote '
Todotun 1 L reo comvoler |
< —do- T~ terminal block
: Transmission '
H terminal block |
| 17 to 30 VDC [
1 ——
MA remote :
controller line : - - — - - - - -
(Non-polarized |
two-wire) 1
1 ——
“._ AB r |
9to 12 VDC . MAremote .
| controller |
'
' _
- - - - - - - -
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[8-9 Control Circuit ]

8-9-2 Troubleshooting Problems with Outdoor Unit Transmission Power Supply
Circuit

1) PUHY-EM72/96/120/144/168/192TXU-A
PUHY-HM72/96/120TXU-A

Check the voltage at the indoor/outdoor
transmission terminal block (TB3) of outdoor unit.

* YES
—_—
¥ NO
| Check continuity of the terminal block TB1. |

Check the transmission line for breaks or contact
failures and repair any issues found.

A YES
yfotrfg?(ta,lpmuﬁallnb(l?cithBhf.se | Replace the terminal block. l—»

¥ NO
Disconnect the transmission line from TB3 and check
the voltage at TB3.

* YES , ——
W | Check the indoor/outdoor transmission line for

+ short-circuits and repair any issues found.

NO

| Check if power supply connector CN40 is connnected. |

Power supply connector
CN40 is connected.

} ves

Check the voltage at the transmission terminal block
for centralized control (TB7).
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* YES Check the wiring (CN62, CNPS, CN102, CNIT) and
W —p- | CONNECtors between the control board and the
transmission power supply board for disconnection.
NO y
YES i iri
Disconnect the transmission line from TB7 and check |  NO Fautywirng o™~ " =0 | Repair the faulty wiring or
th It tTB7 < reconnect the disconnected
¢ voltage a : * nneclors? connectors.
YES Check the transmission
W line for short-circuits and
repair any issues found.

NO

Check the voltage across pins 1 and 2 of CN62 on the
control board.

* —> Replace the control board. |—>

Check the voltage across pins 1 and 2 of CN102 on
the transmission power supply board.

YES Check the wiring (CN62, CNPS, CN102, CNIT) and
24 -30VDC = | connectors between the control board and the

transmission power supply board for disconnection.

NO *
YES
Reconnet the connectors. l—»

Check the voltage across pins 5 and 2 of CNPS on |

the control board.
Check the voltage across pins 1 and 3 of CNVDC on

YES Replace the transmission
power supply board.
the INV board.
* YES
—— | Replace the transmission power supply board. |—>
+ NO

Check the voltage across SCP1 and FTN on the INV |

board.
*
A

Disconnected

Y
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[8-9 Control Circuit ]

42 - chapter 8

A

@

* YES
| Replace the INV board.
NO

Check the voltage across SCL1, SCL2, and SCL3 |

on the INV board.

YES
180 - 220 VAC m—- | Replace the INV board.

NO

Check the voltage across TB21, TB22, and TB23 on
the noise filter.

Check the wiring and the screws between the noise
filter and the INV board and repair any issues found.

* YES
—

NO
| Check the voltage at power supply terminal block TB1. |

YES
180 - 220 VAC m— | Replace the noise filter.

NO

Check the power supply wiring and the main power
supply, and repair any issues found.

R |

y

Turn the power
supply back on.
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[8-9 Control Circuit ]

2) PUHY-EM72/96/120/144/168/192YXU-A
PUHY-HM72/96/120YXU-A

Check the voltage at the indoor/outdoor
transmission terminal block (TB3) of outdoor unit.

* YES
—_
¥ NO
| Check continuity of the terminal block TB1. |

Check the transmission line for breaks or
contact failures and repair any issues found.

YES

—p- | Replace the terminal block. |—>

No continuity in each
phase of the terminal block TB1.

¥ NO
Disconnect the transmission line from TB3 and check
the voltage at TB3.
* YES

Check the indoor/outdoor transmission line for
short-circuits and repair any issues found.

Check the voltage at the terminal block for centralized

control (TB7).

* YES
—_—
;

Check if the wiring (CN62, CNPS, CN102, CNIT) and
connectors are connected properly.

NO Y
Faulty wiing o Repair the faulty wiring or
Disconnect the transmission line for centralized control disconnected reconnect the disconnected
from TB7 and check the voltage at TB7. comneclors? connectors.
YES Check if the transmission line
W for centralized control is
short-circuited, and repair
NO any issues found.

L | Check the voltage across pins 1 and 2 of CN62 on the
control board.

‘ —> Replace the control board. |—>

Check the voltage across pins 1 and 2 of CN102 on
the transmission power supply board.

Check the wiring (CN62, CNPS, CN102, CNIT) and
_> connectors between the control board and the
transmission power supply board for disconnection.
- YES
Disconnected Reconnet the connectors.
connectors?
NO

Check the voltage across pins 5 and 2 of CNPS on
the control board.

Check the wiring and connectors CN102, CNDC1, YES
and CNDC2 on the REC board and CNO4 on the ng':f:u';‘;y“ggzm'““’”
transmission power supply board for disconnection.
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Faulty wiring or YES Repair the faulty wiring or reconnect the disconnected
disconnected connectors? —_— ’ cor?nectors. v )_>
NO
l Check TB2 for continuity failure. ]
TB2 continuity for YES Disconnect CNTR1 and replace TB2, and then turn
continuity failure the power back on.
NO
TB2 continuity YES Replace the transformer in
failure the transformer box.
NO
Replace the REC board and transmission power
supply board.
y
A B
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[8-9 Control Circuit ]

A

{

Check continuity across TB21, TB22, and TB23
on the noise filter board.

@

Check for loose screws on TB21, TB22, and TB23 on

inuity?
Is there continuity? the noise filter board.

' No
|

YES

Replace the noise filter board.

Check the wiring between the noise filter board
and power supply terminal block TB1

l Tighten the screws.

YES
—— l Repair the faulty wiring or tighten the loose screws.

Faulty wiring or loose screws?

Check the voltage across L1 and L2 on the power
supply terminal block TB1.

# YES
414 - 506 VAC —— l Replace the power supply board.

NO

Check the power supply wiring and the main
power supply, and repair any issues found.

IR

y

Turn the power
supply back on.
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[8-10 Measures for Refrigerant Leakage ]

8-10 Measures for Refrigerant Leakage

1. Leak spot: In the case of extension pipe for indoor unit or optional unit (Cooling season)

1) Mount a pressure gauge on the service check joint (CJ2) on the low-pressure side.

2) Stop all the indoor units, and close the liquid service valve (BV2) inside the outdoor unit while the compressor is stopped.

3) Stop all the indoor units; turn on SW4 (17) on the outdoor unit control board while the compressor is being stopped.(Pump
down mode will start, and all the indoor units will run in cooling test run mode.)

4) In the pump down mode (SW4 (17) is ON), all the indoor units will automatically stop when the low pressure (63LS) reaches
0.383MPa [55psi] or less or 15 minutes have passed after the pump mode started. Stop all the indoor units and compressors
when the pressure indicated by the pressure gauge, which is on the check joint (CJ2) for low-pressure service, reaches
0.383MPa [55psi] or 20 minutes pass after the pump down operation is started.

5) Close the gas service valve (BV1) inside the outdoor unit.

6) Collect the refrigerant that remains in the extended pipe for the indoor unit or optional unit. Do not discharge refrigerant into
the atmosphere when it is collected.

7) Repair the leak.

8) After repairing the leak, vacuum the extension pipe and the indoor unit or optional unit.

9) To adjust refrigerant amount, open the service valves (BV1 and BV2) inside the outdoor unit and turn off SW4 (17).

2. Leak spot: In the case of outdoor unit (Cooling season)
(1) Run all the indoor units in the cooling test run mode.

1) To run the indoor unit in test run mode, turn SW4 (1) from ON to OFF when SW3-1 on the outdoor control board is ON.
2) Change the setting of the remote controller for all the indoor units to the cooling mode.
3) Check that all the indoor units are performing a cooling operation.

(2) Check the values of Tc and TH6.
(To display the values on the LED screen, use the self-diagnosis switch (SW4 (when SW6-10 is
set to OFF)) on the outdoor unit control board.)

1) When Tc-TH6 is 10°C [18°F] or more : See the next item (3).

2) When Tc-TH6 is less than 10°C [18°F] : After the compressor stops, collect the refrigerant inside the system, repair the leak,
perform evacuation, and recharge new refrigerant. (Leak spot: 4. In the case of outdoor unit, handle in the same way as heat-
ing season.)

Tc self-diagnosis switch TH6 self-diagnosis switch

Sw4 SW4

AN RRER

7 8 9 10

EEEEEQQQQ The figure at left shows that the switches 1 through 5 are set to ON and 6 through 10 are set to OFF.
12 3 4 5 6 7 8 9

(3) Stop all the indoor units, and stop the compressor.

1) To stop all the indoor units and the compressors, turn SW4 (1) from ON to OFF when SW3-1 on the outdoor control board is
ON.
2) Check that all the indoor units are being stopped.

(4) Close the service valves (BV1 and BV2).

(5) To prevent the liquid seal, extract small amount of refrigerant from the check joint of the liquid
service valve (BV2), as the liquid seal may cause a malfunction of the unit.
In the cooling cycle, the section between check valve CV1 and LEV2 will form a closed circuit.
Before recovering the refrigerant or evacuating the system, leave the unit in a stopped state for
at least 30 minutes and then open LEV2 and switch SW4 (988) from OFF to ON so that LEV1 and
LEV2 are in an open state. If this work is not performed, recovering the refrigerant or evacuating
the system may not be possible. (After completion of work, set SW4 (988) from ON to OFF.)

(6) Collect the refrigerant that remains inside the outdoor unit.Do not discharge refrigerant into air
into the atmosphere when it is collected.

(7) Repair the leak.
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8 Troubleshooting Based on Observed Symptoms

[8-10 Measures for Refrigerant Leakage ]

(8) After repairing the leak, perform evacuation inside the outdoor unit and optional unit.

(9) To adjust refrigerant amount, open the service valves (BV1 and BV2 when optional unit is in-
stalled) inside the outdoor unit.

Note |

When the power to the outdoor/indoor unit must be turned off to repair the leak after closing the service valves specified in
(4), turn the power off in approximately one hour after the outdoor/indoor units stop.

1) When 30 minutes have passed after (4) on the previous page, the indoor unit lev turns from fully closed to slightly open to
prevent the refrigerant seal.
LEV2 open when the outdoor unit remains stopped for 15 minutes to allow for the collection of refrigerant in the outdoor unit
heat exchanger and to enable the evacuation of the outdoor unit heat exchanger.
If the power is turned of in less than 5 minutes, LEV2 may close, trapping high-pressure refrigerant in the outdoor unit heat
exchanger and creating a highly dangerous situation.

2) Therefore, if the power source is turned off within 30 minutes, the lev remains fully closed and the refrigerant remains sealed.
When only the power for the indoor unit is turned off, the indoor unit LEV turns from faintly open to fully closed.

3. Leak spot: In the case of extension pipe for indoor unit or optional unit (Heating season)
(1) Run all the indoor units in heating test run mode.
1) To run the indoor unit in test run mode, turn SW4 (1) from ON to OFF when SW3-1 on the outdoor control board is ON.

2) Change the setting of the remote controller for all the indoor units to the heating mode.
3) Check that all the indoor units are performing a heating operation.

(2) Stop all the indoor units, and stop the compressor.

1) To stop all the indoor units and the compressors, turn SW4 (1) from ON to OFF when SW3-1 on the outdoor control board is
ON.

2) Check that all the indoor units are stopped.

(3) Close the service valves (BV1 and BV2).

(4) Collect the refrigerant that remains inside the indoor unit and optional unit. Do not discharge
refrigerant into the atmosphere when it is collected.

(5) Repair the leak.

(6) After repairing the leak, perform evacuation of the extension pipe for the indoor unit and op-
tional unit, and open the service valves (BV1 and BV2) to adjust refrigerant.

4. Leak spot: In the case of outdoor unit (Heating season)

1) Collect the refrigerant in the entire system (outdoor unit, extended pipe and indoor unit).Do not discharge refrigerant into the
atmosphere when it is collected. In the cooling cycle, the section between check valve CV1 and LEV2 will form a closed
circuit. Before recovering the refrigerant or evacuating the system, leave the unit in a stopped state for at least 15
minutes and then open LEV2 and switch SW4 (988) from OFF to ON so that LEV1 and LEV2 are in an open state. If
this work is not performed, recovering the refrigerant or evacuating the system may not be possible. (After comple-
tion of work, set SW4 (988) from ON to OFF.)

2) Repair the leak.

3) After repairing the leak, perform evacuation of the entire system, and calculate the standard amount of refrigerant to be added
(for the outdoor unit, extension pipe, and indoor unit), and charge the refrigerant. For details, refer to the following page(s).
[6-3-3 Maximum refrigerant charge]

Note |

If the indoor or outdoor units need to be turned off for repairing leaks during Step 1) above, turn off the power approximately
1 hour after the units came to a stop.

If the power is turned off in less than 15 minutes, LEV2 may close, trapping high-pressure refrigerant in the outdoor unit heat
exchanger and creating a highly dangerous situation.
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[8-11 Parts Replacement Instructions ]

8-11

Parts Replacement Instructions

8-11-1

Circuit Parts)

Ensuring Maintenance Space (Preparation for the Maintenance of Refrigerant

1. S, L-module

To ensure a clear workspace for servicing, follow the steps below.

(1) Remove the front panels of the casing. (15 screws on S module, 21 screws on L module: Fig. 1)
The following steps apply to both S and L modules.

S module

k24

=\
w
)
)]
)

\.,
®

( i)L

D! Front panels < J

)

W
(R Va
o=/
. X
_ I
B I d
@Wﬂ
( (E| ;|
S N\ I\

\-\

Fig. 1

L module
B L=
E-——0)

&
N

o
Iy

(2) Remove the control box cover and the wiring connected to the unit from the control box. (Six screws: Fig. 2)
(3) Remove the control box. (Nine screws: Fig 3)

BS_08_N

Frame \

/ Check joints

Fig. 4

Pinch the plastic clip to unlock it, and then
pull down the clip along with the check joint.
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8 Troubleshooting Based on Observed Symptoms

[8-11 Parts Replacement Instructions ]

8-11-2

Compressor Replacement Procedure

1. S, L-module
[WARNING]

Refrigerant, when coming into direct contact with flame, can produce poisonous gases, so perform work in a well-ventilated

place where the refrigerant does not stagnate.

The steps for replacing the compressor are as follows. Before replacing the compressor, ensure a sufficient maintenance
space and prepare the refrigerant circuit parts for servicing. For details, refer to Section [8-11-1 Ensuring Maintenance Space

(Preparation for the Maintenance of Refrigerant Circuit Parts)]

(1) Remove the front and top covers of the compressor. (Six screws: Fig. 1)

cover

cover

Top compressor

Front compressor

Remove a sheet metal part
if installed. (Four screws)

(2) Remove the compressor cable, TH15, right compressor cover, saddles, pipe cover, rubber spacer, soundproofing material,
and bands. (One screw on the compressor cover and three saddles: Fig. 2)

Remove the saddles following the procedure shown in Fig. 3.
*The cover will be reused when the compressor is restored.

Band

A / cover
O

48 - chapter 8

Right compressor / \1
2

- Pipe cover
Rubber spacer and band
¢ Soundproofing material
]

Saddle (Fig. 3)

; Compressor cable

Compressor terminal box

4

®

U

g
3<
.
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[8-11 Parts Replacement Instructions ]

Cautions for replacing a compressor
- Ensure a non-oxidizing brazing is performed.
- When heating the piping, wrap a wet towel around the refrigerant circuit components to keep
their temperature below 120°C [248°F].
- After brazing, check the area around the brazing joint for any leaks before performing vacuum drying.
- Beware of the flame direction during brazing, as it may burn the wiring or sheet metal parts inside
the unit.
- To protect the heat exchanger, unit piping, and pipe covers from the flame during brazing,
place a wet felt around the brazed area. Use the felt recommended below or equivalent.
Recommended felt: TRUSCO NAKAYAMA Spatter Felt 50CF-11 (5t x 1 m x 1 m)
Flame retardant testing method for spark droplets from welding and gas cutting on fabric sheets in construction works
(JIS A 1323) Type A approved
- Ensure the heat exchanger is protected from spatter during brazing.

(3) Before removing the brazing from the pipes, protect the sealing material on the suction pipe of the
compressor and heat exchanger from burning by using a wet felt cloth, such as the recommended felt.
(Five areas to remove brazing: Fig. 4)
(4) Remove the compressor securing bolts. (Four bolts: Fig. 5)
(5) Seal the pipes to prevent oil from leaking when the compressor is tilted.
(6) After replacing the compressor, protect the sealing material on the suction pipe of the compressor and
the heat exchanger by using a wet felt cloth in the same manner as removal of the brazing, and then braze the pipes.
(Five areas to braze: Fig. 4)

Compressor securing bolts

‘ Protect the sealing 1
/ material
14 Fig. 5
/ Protect the heat exchanger

I‘

(7) Tighten the compressor securing bolts using a torque-setting tool. Recommended tightening torque is 3.0 N-m.
(8) Install the compressor covers in the reverse order of removal.
*Ensure that the pipe and damper, and the pipe covers above the accumulator, are tied with bands. (Fig. 6)
*The recommended torque for the screws on the power terminal block in the compressor terminal box is 2.2 to 2.6 N-m.

(Fig. 7)
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Fig. 4

Compressor terminal box

Fig. 6 Fig. 7
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[8-11 Parts Replacement Instructions ]

8-11-3 Accumulator Replacement Procedure

1. S, L-module

[WARNING]
Refrigerant, when coming into direct contact with flame, can produce poisonous gases, so perform work in a well-ventilated
place where the refrigerant does not stagnate.

The steps for replacing the accumulator are as follows.

Before replacing the accumulator, ensure a sufficient maintenance space and prepare the refrigerant circuit parts for servicing.
For details, refer to Section [8-11-1 Ensuring Maintenance Space (Preparation for the Maintenance of Refrigerant Circuit Parts)]
(1) Remove the front panels. (Five screws on S module, six screws on L module: Fig. 1)

S module ~ L module
(B d)) Front panels b )
® B N ON @
® o @ ®©_o____o_@
| I
oo 4 D66 7
N 'OEJ. - 4l el = i

Fig. 1

(2) Remove the remaining panels (right, left, and rear), fan guards, bell mouths, fans, and motors.
Refer to “Maintenance Procedures for the Heat Exchanger” for details. (Fig. 2)
(3) Remove the frames. (Four screws on S module: Fig. 2, six screws on L module: Fig. 3)

S module L module

Fan guard
; ‘\‘*3;)/ Bell mouth

Fan guard

: Bell mouth i
s =
: A/ Fan :
’ - Rear panel N —— ‘ b Rear panel
Side panel X it
/ > 4

Fan

Bell mouth

Side panel

Fan

Motor
Side panel
Frames

Frames
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[8-11 Parts Replacement Instructions ]

(4) Remove the front and top covers of the compressor. (Six screws: Fig. 4)

N

Remove a sheet metal part
if installed. (Four screws)

Fig. 4

(5) Remove the right compressor cover, SV1 coil, pipe cover, soundproofing material, and bands.
(One screw on the compressor cover, one on the SV1 coil: Fig. 5)
*The pipe cover will be reused when the accumulator is restored.

Bands

TH5

SV1 coil \

Pipe cover
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[8-11 Parts Replacement Instructions ]

(6) Remove the brazing from the intake pipe of the accumulator. (Four areas: Fig. 6)

Cautions for replacing a refrigerant circuit component (accumulator)
- Ensure a non-oxidizing brazing is performed.
- When heating the piping, wrap a wet towel around the refrigerant circuit components to keep their temperature below
120°C [248°F] and the fusible plug temperature below 88°C [190°F].
- After brazing, check the area around the brazing joint for any leaks before performing vacuum drying.
- Beware of the flame direction during brazing, as it may burn the wiring or sheet metal parts
inside the unit.
- To protect the heat exchanger, unit piping, and pipe covers from the flame during brazing, place a wet felt around the
brazed area. Use the felt recommended below or equivalent.
Recommended felt: TRUSCO NAKAYAMA Spatter Felt 50CF-11 (5t x 1 m x 1 m)
Flame retardant testing method for spark droplets from welding and gas cutting on fabric sheets in construction works
(JIS A 1323) Type A approved
- Ensure the heat exchanger is protected from spatter during brazing.

Intake pipe (S and L modules)

Fig. 6

Peel the damper so that
the brazed area is exposed.

Suction pipe

Protect the sealing

Protect the material.
rear check Protect the
valve. heat exchanger.
98T il return pipe Intake pipe (S and L modules)
(S and L modules) *The service part for the

removed pipe varies depending
on the unit model.

52 - chapter 8 BS_08 N



[8-11 Parts Replacement Instructions ]

(8) Remove the brazing from the heat exchange gas pipe. (Two areas: Fig. 8)

‘y Protect the pipe cover.
1|

Heat exchanger gas pipe

Heat exchanger gas pipe
(S and L modules)

Fig. 8

= — Hegt e)fchange - ]
@ liquid pipe
— Heat exchange liquid pipe

(S module)

Heat exchange liquid pipe
(L module)

| Accumulator

Fig. 10

(11) After replacing the accumulator, reinstall the accumulator in the reverse order.
Reinstall the components that were removed in each step back into their original positions.

BS_08_N
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8 Troubleshooting Based on Observed Symptoms

[8-11 Parts Replacement Instructions ]

8-114 Four-way Valve Replacement Procedure

1. S, L-module (Applicable to four-way valves 21S4a and 21S4b)

[WARNING]
Refrigerant, when coming into direct contact with flame, can produce poisonous gases, so perform work in a well-ventilated
place where the refrigerant does not stagnate.

The steps for replacing the four-way valves 21S4a (left side when viewed from the front) and 21S4b

(right side when viewed from the front) are as follows. Before replacing the four-way valves, ensure a sufficient maintenance

space and prepare the refrigerant circuit parts for servicing. For details, refer to Section [8-11-1 Ensuring Maintenance Space

(Preparation for the Maintenance of Refrigerant Circuit Parts)]

(1) Remove the four-way valve coils, LEV coils, coil covers, coil caps, pipe covers, rubber spacers, and bands. (Fig. 1)
*These pipe covers will be reused when the four-way valves are restored.

SV13 (left), SV12 (middle),
and SV2 (right) coils
(three screws)

Band for SV2, SV12, SV13,
and motor cable for L module

Band for motor cable

Rubber spacer and band

2184b coil (one screw) Pipe cover

21S84a coil (one screw) Band for TH5 and 63HS
and for an

LEV2b coil = .
\ ; \ e "’ Band for TH5, 63HS,
and 63LS

Band for LEV2b — ,

Band for TH3, TH6, LEV1,
LEV2a, and LEV2b

Pipe cover —/‘m \
Band for 21S4b, SV2, SV12,

Band for TH3, TH6, / ‘ : ‘.,
LEV1, and LEV2a (4 l \ SV13, and 63H1
X A p ‘47!—- .‘ !
Pipe cover

Pipe cover

ﬁ‘

Pipe cover A
Band for TH2, TH4, ‘

TH7, TH15, and LEV4
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[8-11 Parts Replacement Instructions ]

(2) When brazing the four-way valves or removing the brazing, protect the surrounding pipe covers and cables. (Fig. 2)

Motor cable

Pipe cover

63H1

Pipe cover
LEV1

TH6 \ :
"
LEV2a coll /

Pipe cover

200 V cable (SV1 and SV16)
and crankcase heater cable

Sensor cable
TH2, TH4, TH7, TH15, and LEV4

Pipe cover

BS_08_N chapter 8 - 55
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8 Troubleshooting Based on Observed Symptoms

[8-11 Parts Replacement Instructions ]

Cautions for replacing refrigerant circuit components (four-way valve, solenoid valve, and LEV)
- Ensure a non-oxidizing brazing is performed.
- When heating the piping, wrap a wet towel around the refrigerant circuit components to keep their temperature below
120°C [248°F] and the fusible plug temperature below 88°C [190°F].
- After brazing, check the area around the brazing joint for any leaks before performing vacuum drying.
- Beware of the flame direction during brazing, as it may burn the wiring or sheet metal parts
inside the unit.
- To protect the heat exchanger, unit piping, and pipe covers from the flame during brazing, place a wet felt around the
brazed area. Use the felt recommended below or equivalent.
Recommended felt: TRUSCO NAKAYAMA Spatter Felt 50CF-11 (5t x 1 m x 1 m)
Flame retardant testing method for spark droplets from welding and gas cutting on fabric sheets in construction works
(JIS A 1323) Type A approved
- Ensure the heat exchanger is protected from spatter during brazing.

Replacing the four-way valve 21S4a

(3A) Cut the pipe connected to the bottom center port of the four-way valve 21S4a using a pipe cutter or a similar tool at the

points shown in the figure below.

After cutting the pipe, remove the brazing from the pipe. (Two points to cut and two areas to remove brazing: Fig. 3)

Remove the brazing here.

Fusible plug

Remove the
brazing here.
Four-way valve 21S4a

- X\Q e

Cut here. .
A service part for the removed component

is included with the service parts for the
four-way valves 21S4a and 21S4b.

Use this service part when restoring the
four-way valves.
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[8-11 Parts Replacement Instructions ]

(4A) Remove the brazing from the pipe connected to the bottom front port of the four-way valve 21S4a. (Two areas: Fig. 4)

Remove the brazing here.

Remove the
brazing here.

(5A) Cut the pipe extending from the top port of the four-way valve 21S4a using a pipe cutter or a similar tool at the point
shown in the figure. (One point to cut: Fig. 5)
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Cut here.
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8 Troubleshooting Based on Observed Symptoms

[8-11 Parts Replacement Instructions ]

(6A) Remove the brazing from the pipe connected to the bottom rear port of the four-way valve 21S4a. (One area: Fig. 6)

(8A) Before installing the new four-way
valve 21S4a, cut the supplied pipe, of
which one end is expanded, to the
length of the cut pipe connected to the
top port of the four-way valve. (Fig. 8)

58 - chapter 8

Fig. 8

Remove the

brazing here.\A

When viewed from the top, the four-way valves 21S4a and
2184b are both installed perpendicularly.

Cut pipe Pipe diameter 219.05
ID of expanded end 219.05
Ensure that the length of the

is equal to the length of the cut

/ pipe.

*The length of the supplied pipe,
including the expanded section,
is 100 mm. Cut it to the appropri-
ate length.

Cut here. /
/ supplied pipe (for 21S4a),
b _‘ﬂ excluding the expanded section,

fm————
e —-
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[8-11 Parts Replacement Instructions ]

(9A) Braze the pipe to the bottom rear port of the four-way valve 21S4a.
Braze three areas in total, including the pipe joint in step (8A) and the area shown in Fig. 9. (Three areas: Fig. 9)

Braze here.

Braze here.
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Braze here.

Braze here.

Use the service part supplied with the
new four-way valve 21S4a.
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8 Troubleshooting Based on Observed Symptoms

[8-11 Parts Replacement Instructions ]

(11A) Braze the pipe to the bottom front port of the four-way valve 21S4a. (Two areas: Fig. 11)

Braze here.

Braze here.

Fig. 11

The replacement of the four-way valve 21S4a is completed here.
Reinstall the components that were removed in each step back into their original positions.

Replacing the four-way valve 21S4b

(12B) Cut the pipe connected to the bottom center port of the four-way valve 21S4b using a pipe cutter or a similar tool at the
points shown in the figure. After cutting the pipe, remove the brazing from the pipe. (Two points to cut and two areas to
remove brazing: Fig. 12)

Remove the brazing here.

Four-way valve 21S4b

Remove the
brazing here.

Y
— @ Cut here.
Cut here. ) \

A service part for the removed component is
included with the service parts for the
four-way valves 21S4a and 21S4b.

Use this service part when restoring the
four-way valves.

a
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[8-11 Parts Replacement Instructions ]

(13B) Cut the pipe extending from the top port of the four-way valve 21S4b using a pipe cutter or a similar tool at the point.
(One point to cut: Fig. 13)

Cut here.
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Remove the
brazing here.

Remove the brazing here.

el
il

A cap for sealing refrigerant is
supplied as a service part for the
four-way valve 21S4b.

Use this service part when restoring
the four-way valves.
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8 Troubleshooting Based on Observed Symptoms

[8-11 Parts Replacement Instructions ]

(15B) Install the new four-way valve 21S4b. Fig. 15 shows the positions of the four-way valves for reference.

2184b

21543\

[ JE.\

When viewed from the top,
the four-way valves 21S4a and 21S4b
are both installed perpendicularly.

(16B) Before installing the new four-way valve 21S4b,

cut the supplied pipe, of which one end is

Cut pipe Pipe diameter ©19.05
ID of expanded end ®19.05

expanded, to the length of the cut pipe connected
to the top port of the four-way valve. (Fig. 16)

Cut here.
m‘/ I Ensure that the length of the
—_ supplied pipe (for 21S4b),
/ excluding the expanded section,

is equal to the length of the cut
pipe.

*The length of the supplied pipe,

including the expanded section,

is 100 mm.

Cut it to the appropriate length.

f————
e —-

Fig. 16

(17B) Braze the pipe to the center bottom port of the four-way valve 21S4b.
Braze five areas in total, including the pipe joint in step (16B) and the areas shown in Fig. 17. (Five areas: Fig. 17)

62 - chapter 8

Braze here. Braze here.

4 & \ A cap for sealing refrigerant is
\ supplied as a service part for
the four-way valve 21S4b.
Use this service part when

Use the supplied part for restoring the four-way valves.

the four-way valve 21S4b.

T 1 HA

(
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[8-11 Parts Replacement Instructions ]

(18B) Braze the pipe to the bottom front port of the four-way valve 21S4b. (One area: Fig. 18)

Braze here.

Braze here.

The replacement of the four-way valve 21S4b is completed here. Reinstall the components that were removed in each step
back into their original positions.

0
£
S
L
=
£
>
n
°
o
2
@
@
2
o
c
6
°
@
®
©
[11]
o
c
£
o
o
<
®
2
=
5
2
l—
©

BS_08_N chapter 8 - 63



[8-11 Parts Replacement Instructions ]

8-11-5 Capillary Assembly Replacement Procedure

1. S, L-module

[WARNING]
Refrigerant, when coming into direct contact with flame, can produce poisonous gases, so perform work in a well-ventilated
place where the refrigerant does not stagnate.

The steps for replacing the capillary assembly are as follows. Before replacing the capillary assembly, ensure a sufficient
maintenance space and prepare the refrigerant circuit parts for servicing. For details, refer to Section [8-11-1 Ensuring
Maintenance Space (Preparation for the Maintenance of Refrigerant Circuit Parts)]

Cautions for replacing a capillary assembly

- Ensure a non-oxidizing brazing is performed.

- After brazing, check the area around the brazing joint for any leaks before performing vacuum drying.

- Beware of the flame direction during brazing, as it may burn the wiring or sheet metal parts inside the unit.

- To protect the heat exchanger, unit piping, and pipe covers from the flame during brazing, place a wet felt around the

brazed area. Use the felt recommended below or equivalent.

Recommended felt: TRUSCO NAKAYAMA Spatter Felt 50CF-11 (5t x 1 m x 1 m)
Flame retardant testing method for spark droplets from welding and gas cutting on fabric sheets in construction works
(JIS A 1323) Type A approved

- Ensure the heat exchanger is protected from spatter during brazing.

(1) Remove the brazing from the capillary assembly. (Two areas: Fig. 1)

(2) When heating the piping, wrap wet towels around the capillary assembly to prevent the brazing from melting.
(Two wet towels: Fig. 2)

(3) Connect the pipes of the capillary assembly. (Two areas to braze: Fig. 2)

Remove the brazing here. Remove the brazing here.
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3. 4

\—

When heating the piping,
wrap wet towels around the
capillary assembly to prevent
the brazing from melting.

Fig. 1 Fig. 2

The replacement of the capillary assembly is completed here.
Install the removed components back into their original positions.
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[8-11 Parts Replacement Instructions ]

8-11-6 Maintenance Procedures for the Heat Exchanger

1. For the S-module

[Precautions]

‘Do not touch fin surfaces of the heat exchanger and the sharp edges of components.

-Operate with protective equipment.

-Two persons shall operate when carrying the heat exchanger.

‘When brazing piping, be careful not to burn the wiring and sheet metal in the unit.

-Use a wet towel to moisten the rubber tube near the brazing area before brazing.

‘When connecting piping, be sure to perform non-oxidation brazing with nitrogen substitution.

Do not use commercially available antioxidants as they may cause pipe corrosion and degradation of the refrigeration oil.
Otherwise, the compressor may be damaged.

-‘Heat exchanger is provided with cushioning material so that the aluminum pipe does not come into contact with the
ground, and a clearance is secured between the aluminum pipe and the ground when it is placed on the ground.

‘When holding the heat exchanger, do not use gloves that have touched corrosive components (copper, iron, sulfur, etc.) so
that the aluminum pipes do not corrode.

[Warning]
Refrigerant, when coming into direct contact with flame, can produce poisonous gases, so perform work in a well-ventilated
place where the refrigerant does not stagnate.

1-1. Advance preparation for service heat exchanger replacement operation.
Remove various parts before removing the heat exchanger.

(1) Remove the panel from the unit. (20 screws: Fig. 1)
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Front panels

(2) Remove the control box cover and remove the wiring (3) Remove the control box. (Nine screws: Fig. 3)
connected to the unit from the control box.
(Six screws: Fig. 2)

m/ Control box cover

!

1

| I2— Control box

~ e
) (). (@
): (

VR
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8 Troubleshooting Based on Observed Symptoms

[8-11 Parts Replacement Instructions ]

(4) Remove the wires that are secured to frame B and
remove frames A and B. (Six screws: Fig. 4)

(__“.;.==,:DD:EFED]:=‘=‘:G I

Fig. 4

Fig. 7

(8) Remove the bell mouth. (Four screws: Fig. 8)

/ Bell mouth

66 - chapter 8

(5) Remove the top panel except the front panel.
(Four screws on the left and right each, and five screws

on the rear: Fig. 5)
o g
© ©)

k J

Rear view
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[8-11 Parts Replacement Instructions ]

(9) Remove the motor. (Eight screws: Fig. 9)

Front frame ~T[H

[7)
§

Fig. 9 -

£

@

(10) Remove each frame on the top of the unit. (11) If the unit comes with fin guards, remove them. o]
At this time, remove the screws from all frames before (Eight screws on the left and right each: Fig. 11) “E’
removing the frames. b
(Two screws on each of the front, rear, left, and right: == 2
. IE®) o
Fig. 10) & 9
- Fin guard _g

Q

n

©

Left frame [11]

p \ o
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S
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That's all for removing the various parts.
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8 Troubleshooting Based on Observed Symptoms

[8-11 Parts Replacement Instructions ]

1-2. When performing services from the front of the unit

(1) When removing the heat exchanger, use the recommended wet felt to avoid burning the aluminum heat exchanger and
pipe cover, etc.
Remove the brazed part. (Six areas to braze: Fig. 12, Fig. 13, and Fig. 14)
*It is no problem to cut the piping of the heat exchanger to be replaced and remove the brazing.

T

— 1IN
=

Fig. 14 Brazing point of the rear heat exchanger piping
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[8-11 Parts Replacement Instructions ]

(2) Remove the right pillar on the front side and the screws that hold the heat exchanger. (Four screws: Fig. 16)
*The left and right sides are symmetrical, so please handle the left pillar in the same way.

Right pillar

Left pillar /

Fig. 15 Fig. 16 Right

(3) Remove the screws that secure the right pillar on the front side and remove the pillar. (Six screws: Fig. 17)
*The left and right sides are symmetrical, so please handle the left pillar in the same way.
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Fig. 17

(4) Access through the front space and remove the screws that secure the right heat exchanger and rear pillars. (Four screws:
Fig. 19)
*Be careful not to hit the piping when moving the heat exchanger. The left and right sides are symmetrical, so please
handle the left pillar in the same way.
When holding the heat exchanger, hold the side plates (sheet metal) on both sides. (Fig. 20)

% Side plate

—— Rear left pillar

/ Rear right pillar

Fig. 18 Fig. 19 Right Fig. 20
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[8-11 Parts Replacement Instructions ]

(5) Remove the rear heat exchanger and the screws that hold the pillars, and remove the heat exchanger.

(Eight screws: Fig. 22)

Fig. 21

il

i

B
i

Fig. 22

1-3. When servicing from the rear of the unit, only the rear heat exchanger can be replaced.
(1) Remove the brazing from the piping. (Two areas to remove brazing: Fig. 23)

%
N

JUSTELET ]
!flll
)

-

Fig. 23 Brazing point of the rear heat exchanger piping

(2) Remove the rear guard. (Two screws: Fig. 25)
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Fig. 25 Rear
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[8-11 Parts Replacement Instructions ]

(3) Remove the screws that secure the rear and right pillars. (10 screws: Fig. 26 and Fig. 27)
*Be careful not to hit the piping when moving the heat exchanger.
The left and right sides are symmetrical, so please handle the left pillar in the same way.

d

This procedure allows
the rear heat exchanger
to be removed.

Fig. 26 Right Fig. 27 Rear heat exchanger unit drawing

‘When replacing the heat exchanger, use threadlocker-coated screws (service parts). The orange thread-locking agent is
applied to the tip of the screw. (Fig. 28)

*Do not reuse the removed screws.
-The tightening torque of the screws when installing the heat exchanger should be 2.7+0.1 N-m.

g

Fig. 28 Threadlocker application range

Threadlocker
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-After replacing all the heat exchangers, return the parts removed in each process to their original condition.

‘In addition, the screw fixing part between the heat exchanger and each pillar is made to have a long hole in consideration of
variation.

If it is difficult to fit the fixing holes, installing the upper frame first will make it easier to fix since the pillars are arranged
vertically.

Cautions for replacing refrigerant circuit components (heat exchanger)
- Ensure a non-oxidizing brazing is performed.
- When heating the piping, wrap a wet towel around the refrigerant circuit components to keep their temperature below
120°C [248°F].
- After brazing, check the area around the brazing joint for any leaks before performing vacuum drying.
- Beware of the flame direction during brazing, as it may burn the wiring or sheet metal parts inside the unit.
- To protect the heat exchanger, unit piping, and pipe covers from the flame during brazing, place a wet felt around the
brazed area. Use the felt recommended below or equivalent.
Recommended felt: TRUSCO NAKAYAMA Spatter Felt 50CF-11 (5t x 1 m x 1 m)
Flame retardant testing method for spark droplets from welding and gas cutting on fabric sheets in construction works
(JIS A 1323) Type A approved
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[8-11 Parts Replacement Instructions ]

2. For the L-module

[Precautions]

‘Do not touch fin surfaces of the heat exchanger and the sharp edges of components.

-Operate with protective equipment.

-Two persons shall operate when carrying the heat exchanger.

‘When brazing piping, be careful not to burn the wiring and sheet metal in the unit.

-Use a wet towel to moisten the rubber tube near the brazing area before brazing.

‘When connecting piping, be sure to perform non-oxidation brazing with nitrogen substitution.

Do not use commercially available antioxidants as they may cause pipe corrosion and degradation of the refrigeration oil.
Otherwise, the compressor may be damaged.

‘Heat exchanger is provided with cushioning material so that the aluminum pipe does not come into contact with the
ground, and a clearance is secured between the aluminum pipe and the ground when it is placed on the ground.

‘When holding the heat exchanger, do not use gloves that have touched corrosive components (copper, iron, sulfur, etc.)so
that the aluminum pipes do not corrode.

[Warning]
Refrigerant, when coming into direct contact with flame, can produce poisonous gases, so perform work in a well-ventilated
place where the refrigerant does not stagnate.

2-1. Advance preparation for service heat exchanger replacement operation.
Remove various parts before removing the heat exchanger.

(1) Remove the panels from the unit. (31 screws: Fig. 29)

Front panels

(2) Remove the control box cover and remove the wiring (3) Remove the control box. (Nine screws: Fig. 31)
connected to the unit from the control box.
(Six screws: Fig. 30)

ml. | B |
li I ;
i 1iai— Control box cover

Control box
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[8-11 Parts Replacement Instructions ]

(4) Remove the wires that are secured to frame B and
remove frames A and B. (Six screws: Fig. 32)

(5) Remove the top panel except the front panel.
(Four screws on the left and right each, and six screws

on the rear: Fig. 33)
' o .9

Rear view

Left panel
e «— Rear panel

©

\ Right panel

Fig. 34

Bell mouths

BS_08_N
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8 Troubleshooting Based on Observed Symptoms

[8-11 Parts Replacement Instructions ]

(9) Remove the motors. (16 screws: Fig. 37)

Motors

(10) Remove the center pillar on the front of the unit and (11) Remove each frame on the top of the unit.
the fixing attachment. At this time, remove the screws from all frames before
(Eight screws on the pillar, and two screws on the removing the frames.

attachment: Fig. 38) (Two screws on each of the front, rear, right, and left frames,
— and six screws on the center frame: Fig. 39)

Center pillar ‘@H; e (}‘g
el 1

Rear view

Left frame Center frame

N N
\\"' \ Rear frame
I

.~
Dl \\ S
il I N
P

Attachment

Front frame <

Fig. 38 Fig. 39

(12) If the unit comes with fin guards, remove them. Il -
(Eight screws on the left and right: Fig. 40) ()(%
Fin guard
lu‘u’[ —
il
® ©

Fig. 40

That's all for removing the various parts.
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[8-11 Parts Replacement Instructions ]

2-2. When performing services from the front of the unit

(1) When removing the heat exchanger, use the recommended wet felt to avoid burning the aluminum heat exchanger and
pipe cover, etc.
Remove the brazed part. (Six areas to remove brazing: Fig. 41, Fig. 42, and Fig. 43)
*It is no problem to cut the piping of the heat exchanger to be replaced and remove the brazing.
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Fig. 43 Brazing point of the rear heat exchanger piping
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[8-11 Parts Replacement Instructions ]

(2) Remove the right pillar on the front side and the screws that hold the heat exchanger. (Four screws: Fig. 45)
*The left and right sides are symmetrical, so please handle the left pillar in the same way.

Right piIIar\
Left pillar /

; = &/

Fig. 44 Fig. 45 Right

(3) Remove the screws that secure the right pillar on the front side and remove the pillar. (Six screws: Fig. 46)
*The left and right sides are symmetrical, so please handle the left pillar in the same way.

(4) Access through the front space and remove the screws that secure the right heat exchanger and rear pillars.
(Four screws: Fig. 48)
*Be careful not to hit the piping when moving the heat exchanger. The left and right sides are symmetrical, so please
handle the left pillar in the same way.
When holding the heat exchanger, hold the side plates (sheet metal) on both sides. (Fig. 49)

Side plates

Fig. 48 Right Fig. 49
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[8-11 Parts Replacement Instructions ]

(5) Remove the rear heat exchanger and the screws that hold the pillars, and remove the heat exchanger.
(Eight screws: Fig. 51)

Fig. 50 Fig. 51

2-3. When servicing from the rear of the unit, only the rear heat exchanger can be replaced.
(1) Remove the brazing from the piping. (Two areas to remove brazing: Fig. 52)

Fig. 52 Brazing point of the rear heat exchanger piping

(2) Remove the rear guard and, if the unit comes with fin guards, remove them.
(Four screws on the guards, and 16 screws on fin guards: Fig. 54)

i \|||||||||n
]

Fin guards
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Fig. 54 Rear
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8 Troubleshooting Based on Observed Symptoms

[8-11 Parts Replacement Instructions ]

(3) Remove the center pillar. (Two screws: Fig. 55) (4) Remove the screws that secure the rear and right

e pillars. (10 screws: Fig. 56 and Fig. 57)

*Be careful not to hit the piping when moving the heat
exchanger.

"/ Center pillar The left and right sides are symmetrical, so please

/ handle the left pillar in the same way.
N

Fig. 55 Rear

=29

EEE - L

¢

8]

| o

Fig. 56 Right

This procedure allows 8
the rear heat exchanger\
to be removed.

Fig. 57 Rear heat exchanger unit drawing

‘When replacing the heat exchanger, use threadlocker-coated screws (service parts). The orange thread-locking agent is
applied to the tip of the screw. (Fig. 58)

*Do not reuse the removed screws.
-The tightening torque of the screws when installing the heat exchanger should be 2.7+0.1 N-m.

"

Fig. 58 Threadlocker application range

Threadlocker
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[8-11 Parts Replacement Instructions ]

-After replacing all the heat exchangers, return the parts removed in each process to their original condition.

‘In addition, the screw fixing part between the heat exchanger and each pillar is made to have a long hole in consideration of
variation.

If it is difficult to fit the fixing holes, installing the upper frame first will make it easier to fix since the pillars are arranged
vertically.

Cautions for replacing refrigerant circuit components (heat exchanger)
- Ensure a non-oxidizing brazing is performed.
- When heating the piping, wrap a wet towel around the refrigerant circuit components to keep their temperature below
120°C [248°F].
- After brazing, check the area around the brazing joint for any leaks before performing vacuum drying.
- Beware of the flame direction during brazing, as it may burn the wiring or sheet metal parts inside the unit.
- To protect the heat exchanger, unit piping, and pipe covers from the flame during brazing, place a wet felt around the
brazed area. Use the felt recommended below or equivalent.
Recommended felt: TRUSCO NAKAYAMA Spatter Felt 50CF-11 (5t x 1 m x 1 m)
Flame retardant testing method for spark droplets from welding and gas cutting on fabric sheets in construction works
(JIS A 1323) Type A approved
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8 Troubleshooting Based on Observed Symptoms

[8-11 Parts Replacement Instructions ]

8-11-7 Transformer box replacement instructions

1. S, L-module (YXU models only)

The steps for replacing the transformer box are as follows.

Before replacing the transformer box, ensure a sufficient maintenance space and prepare the refrigerant circuit parts for
servicing. For details, refer to Section [8-11-1 Ensuring Maintenance Space (Preparation for the Maintenance of Refrigerant
Circuit Parts)]

(1) Remove the band securing the transformer box wiring. (One band: Fig. 1)
(2) Remove the screws from the transformer box. (Four screws: Fig. 1)

Screws

Band

Transformer box

Fig. 1

(3) Remove the transformer box.
(4) The replacement of the transformer box is completed here.
Install the components that were removed in each step back into their original positions.
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[8-12 Troubleshooting Problems Using the LED Status Indicators on the Outdoor Unit ]

8-12 Troubleshooting Problems Using the LED Status Indicators
on the Outdoor Unit

If the LED error display appear as follows while all the SW4 switches and SW6-10 are set to OFF, check the items under the ap-
plicable item numbers below.

1. Error code appears on the LED display.
Refer to the following page(s). [7-1 Error Code and Preliminary Error Code Lists]

2. LED is blank.

Take the following troubleshooting steps.

(1) Refer to the section on troubleshooting the transmission power supply circuit, if the voltage
across pins 1 through 3 of CNDC on the control panel is outside the range between 220 VDC
and 380 VDC. [8-9-2 Troubleshooting Problems with Outdoor Unit Transmission Power Supply
Circuit]

(2) If the LED error display becomes lit when the power is turned on with all the connectors on the
control board except CNDC disconnected, there is a problem with the wiring to those connec-
tors or with the connectors themselves.

(3) If nothing appears on the display under item (2) above AND the voltage between pins 1 and 3 of
CNDC is within the range between 220 VDC and 380 VDC, control board failure is suspected.

3. Only the software version appears on the LED display.

(1) Only the software version appears while the transmission cables to TB3 and TB7 are discon-
nected.

1) Wiring failure between the control board and PS board. (CN62, CNPS, CNIT, CNS2, CN102)

2) Ifitem 1) checks out OK, the transmission line power supply board failure is suspected.
3) Ifitems 1) and 2) check out OK, control board failure is suspected.

(2) If the LED shows the same display as the initial display upon disconnection of transmission
lines (TB3, TB7), there is a problem with the transmission lines or with the connected devices.
[10-1-2 Initial LED Display]
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8 Troubleshooting Based on Observed Symptoms

[8-12 Troubleshooting Problems Using the LED Status Indicators on the Outdoor Unit ]
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[9-1 Service Overview ]

9-1 Service Overview

9-1-1 Function Overview

The control board has a USB port that allows the use of the following two functions.
Use the USB port only for the following functions.

1. Collection and storage of operation data
Operation information from indoor units, outdoor units, and other equipment and devices in the system are collected and
stored in the flash memory in the control board of the outdoor unit (OC).
The data can be transferred and stored in a USB memory stick.
+Operation data in the multiple-outdoor-unit system will be saved on the OC unit.
+Attempting to collect the operation data from the OS unit will result in an error.

2. Software rewrite function
The software on outdoor units can be rewritten using a USB memory stick.
For detailed information about each function, refer to Section [9-2 Operation Data Collection and Storage Functions] and Sec-

tion [9-3 Software Rewrite Function on the USB].
For information regarding the maintenance LED display content and regarding troubleshooting, refer to Section [9-4 Mainte-

nance LED Display and Troubleshooting].
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9 USB Function

[9-1 Service Overview ]

9-1-2 System Structure

(1) Control board on the outdoor unit
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[9-1 Service Overview ]

9-1-3 Necessary Materials

The use of the USB function requires a USB memory stick and a portable battery charger.
See below for the types of USB memory stick and portable charger that can be used.

(1) USB memory stick
Use a USB memory stick that meets the following specifications.
+USB 2.0 compatible
+Formatted in FAT 32
+Without a security function

(2) Portable battery charger
Use a portable battery charger that meets the following specifications for rewriting the software.
+USB 2.0 compatible
+Voltage and amperage rating of 5V and 2.1 A (MAX)

+Supports the low current mode
A battery charger not compatible with the low current mode may turn off while the data are being collected or while the S/

W is being re-written, and these actions may not be completed successfully.

A LEAD WIRE ASSY USB is required to connect the control board and the portable charger.
Use a cable that meets the following specifications.
¢+[Type A male] - [Male XA connector for the PCB] USB cable. For details of “LEAD WIRE ASSY USB”, please contact the
sales office.
The connector on the control board side is a female XA connector for the PCB.

BS_09_H chapter 9 - 3
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9 USB Function

[9-2 Operation Data Collection and Storage Functions ]

9-2 Operation Data Collection and Storage Functions

Operation data of the units collected on the outdoor unit can be recorded in the flash memory of the control board. These data can

also be exported to and recorded in a USB memory stick.
See Section [9-2-2 Storing Data on a USB Memory Stick] for information on storing data on a USB memory stick.
See Section [9-2-3 Collecting Operation Data] for information on the collection of operation data.

9-2-1 Preparation

A USB memory stick and a portable battery charger are required to store data on a USB memory stick (not supplied).
Prepare a USB memory stick and a portable battery charger as described in Section [9-1-3 Necessary Materials].

9-2-2 Storing Data on a USB Memory Stick

Store operation data recorded in the flash memory on the control board in a USB memory stick.
The content of the stored file can be confirmed using the maintenance tool.
Operation data should be stored in a dedicated mode (Store Mode).

1. Procedure

(1) Preparation of a USB memory stick

1) Since the size of the saved file containing operation data is 50 MB, prepare a USB memory stick with 50 MB or more available
memory. A USB memory stick which has other data in it may also be used. However, it is recommended to clear the remaining
data in advance to prevent any malfunctions.The saved file is named "MNTXXX.MT." XXX represents a serial number from
000 to 100. Since files named "MNT101.MT" or more cannot be created, unnecessary folders and files should be deleted.

(2) Storing data on a USB memory stick

Data can be stored to a USB memory stick either with the main power to the outdoor unit turned on (Method 2) or off (Method
1). For safety reasons, it is recommended to store the data on a USB memory stick with the main power to the outdoor unit
turned off (Method 1). If turning off the power is not feasible, take appropriate measures to ensure safety.

[Method 1 (recommended)] Storing data on a USB memory stick with the main power to the outdoor unit

turned off
<Starting up the unit in the data storage mode>

+Turn off the main power to the outdoor unit.
+Connect a USB memory stick to the USB port (CNUSB) on the control board. Wait for five seconds until the USB memory

stick is recognized.
+With SWP3 (ENTER) being held down, connect the portable battery charger to the XA connector (CN601) for the PCB, and

supply power to the control board.
+[USB] will appear on the monitoring LED301. If "USB" does not appear, refer to Section 1.(1) in [9-4-2 Troubleshooting].

R

+*When [USB] has appeared on the LED, lift the finger off SWP3 (ENTER).

The unit is now in the data storage mode.

<Storing data>

+Press SWP3 (ENTER). If the data storage process has properly started, the progress (0-99) will be shown on the monitoring
LED 301.

+[End] on the LED indicates successful completion of the data storage process.
*It takes approximately five minutes for the data storage process to be completed.

- noof

<Ending the data storage mode>

+*When done storing data, disconnect the portable battery charger from the control board.

+Then disconnect the USB memory stick from the control board.

+Turn the main power to the outdoor unit back on.

+If the data collection process needs to be started, check the operation data collection status by following the procedures ex-
plained in [9-2-3 Collecting Operation Data]and making the necessary settings.
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[9-2 Operation Data Collection and Storage Functions ]

[Method 2] Storing data on a USB memory stick with the main power to the outdoor unit turned on
<Starting up the unit in the data storage mode>

+Stop the operation of all indoor units.
*Although operation data can be collected without stopping all indoor units, doing so may be detected as a communication

error.
+Connect a USB memory stick to the USB port (CNUSB) on the control board. Wait for five seconds until the USB memory
stick is recognized.

+Press and hold SWP3 (ENTER) for approximately 10 seconds until [USB] appears on the monitoring LED 301.

R

+*When [USB] has appeared on the LED, lift the finger off SWP3 (ENTER).

The unit is now in the data storage mode.

<Storing data>

+Press SWP3 (ENTER). If the data storage process has properly started, the progress (0-99) will be shown on the monitoring
LED 301.

+[End] on the LED indicates successful completion of the data storage process.
*It takes approximately five minutes for the data storage process to be completed.

- noof

<Ending the data storage mode>

+*When done storing data, disconnect the USB memory stick from the control board.
+Press and hold SWP3 (ENTER) for approximately 10 seconds until [End] disappears from the monitoring LED 301.
+Restart the indoor and outdoor units that were stopped to perform data storage.

+If the data collection process needs to be started, check the operation data collection status by following the procedures ex-
plained in [9-2-3 Collecting Operation Data]and making the necessary settings.

(3) Confirmation of stored file
Confirm that the operation data is stored in the USB memory stick. Insert the USB memory stick into a computer, and check
the contents in the memory stick.
Check that there is the following file in the memory stick.

File: MNTXXX.MT
“XXX” represents serial numbers from “000” to “100.”
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9 USB Function

[9-2 Operation Data Collection and Storage Functions ]

9-2-3 Collecting Operation Data

This function is used to collect the operation data of the outdoor and indoor units via M-NET, and record the data in the flash
memory on the control board. When the memory is full, it is overwritten from the first segment.

The settings for checking the status of operation data collection, for starting/ending data collection, and for continuing/stop-
ping error-data collection are made, using the switches on the control board. The items to be set are shown in the table below.
The data collection setting is enabled by default, and the setting for error data collection during an error is disabled by default.

Switch Operation set by the switch Timing for )
Function OFF ON switch szgtlti;(;r
SW6-10 SW4 (0: OFF, 1: ON) (LED3 OFF) (LED3 ON) operation
. Anytime .
OFF | NO.28 0011100000 | Data being col ; ; after | O° setling
power-on ry
Data collection Anytime OC setting
ON NO.817 1000110011 Enabled Disabled after
enabled necessary
power-on
ON | No.818 | 0100110011 | Datacollection 1 p, ey Enabled | | wher | OCseting
’ during an error power-on necessary

*When setting the switch SW4 on the control board, make sure the outdoor unit is energized.
Also use Section [5-1 Dipswitch Functions and Factory Settings] as a reference.

The procedure for making the operation data settings is shown below.
1. Operation procedure

(1) Status Confirmation
1) Confirm the current status of operation data collection by setting the switches on the control board following the table shown
above.
Switch setting: SW6-10: OFF
SW4: 28
Check the status on the maintenance LED display (LED301).
* For details, refer to Section [9-4-1 Maintenance LED Display Content List]
+*When “ON” or “OFF” is displayed, go to step (2) and the later steps.
*When “Err” is displayed, go to step (3) and the later steps.
+*When “F-Er” is displayed, it indicates an error in the flash memory on the control board.
Refer to Section [9-4-2 Troubleshooting]

(2) Setting Start and End of data collection

1) Set the switches on the control board by following the table shown above.
Switch setting: SW6-10: ON
SW4: 817
2) Press SWP3 (ENTER).With each switch operation, the setting can be alternately switched ON and OFF.

3) After conducting step (1), check that the operating condition is stable.
Data collection start: OFF (Enabled)
Data collection end: ON (Disabled)
Setting procedure is now complete.

(3) Settings for error-data collection during an error
Stops or continues error-data collection when an error occurs.
1) Referring to the table above, set the control switches.
Switch setting: SW6-10: ON
SW4: 818
Stop collecting error-data when an error occurs: OFF
Continue collecting error-data when an error occurs: ON
2) To set the switches, press SWP3 (ENTER). Each pressing of SWP3 (ENTER) toggles between ON and OFF. Error data in
the 6000's and the 7000's will be collected, regardless of the SW4 (818) settings.

(4) Restarting data collection

1) If“Err” is shown, it indicates that data collection is being suspended for some reason, even though data collection is enabled.
Torestart, it is necessary to set the switches on the control board. Referring to (2)-1) and (2)-2), set the switches on the control
board from OFF (original setting) to ON, and then to OFF again, and make sure the switches settings are indicated as being
ON, following the instructions in (1)-1).
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[9-2 Operation Data Collection and Storage Functions ]

9-2-4 Precautions

For dealing with display on the maintenance LED and other problems, refer to Section [9-4 Maintenance LED Display and
Troubleshooting].

1. Storage of data in a USB memory stick
+Take extra care regarding electric shock during the work on the control board, such as the insertion of the USB memory stick.
+Before starting in Normal Mode, remove the USB memory stick from the control board.
+Storing data in the USB memory stick may take a long time resulting in OS and communication errors. These errors affect
neither storing process nor unit operation. If an error occurs, refer to [9-4-2 Troubleshooting].
+After normal startup, set the operation status of the air-conditioning units to the original status.
+USB memory sticks may become unusable due to unexpected damage or memory shortage. It is recommended to take extra
USB memory sticks to the site.
+If only the OS is operated due to problems with the OC, collect data also from the OS by following the same operation proce-
dure as for OC. Refer to Section [9-2-2 Storing Data on a USB Memory Stick].

2. Collection of operation data
+The collection of operation data does not start immediately after power-on, but does after ten minutes.
*When the operation data are being collected from AE-C400/EW-C50 or the Maintenance Tool, the function to collect outdoor
unit (OC) data with a USB memory stick will not be available for use.

BS_09_H chapter 9 - 7
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9 USB Function

[9-3 Software Rewrite Function on the USB ]

9-3 Software Rewrite Function on the USB

The USB memory stick may be used to rewrite the software of the outdoor unit in the same way as using a ROM writer.

9-3-1 Preparation

+Prepare a USB memory stick and a portable battery charger.

A LEAD WIRE ASSY USB for connecting the control board and the charger is also necessary.
Make sure the portable battery charger is sufficiently charged.

+Prepare a countermeasure program file "****** mot" for the intended model.

+Copy the software rewrite program file "****** mot" onto the root folder of the USB memory stick.
Install only one program and only in the root folder of the USB memory stick.

9-3-2 Rewriting Software

The procedure is shown below.

1. Operation procedure

(1) Starting software rewrite mode

1) Shut down the power for the outdoor unit. Make sure the power for the control board is off.
This is done by confirming LED2 is off.

2) Turn on switches SW7-9 of the control board.
3) Insert the USB memory stick into the USB port (CNUSB) on the control board. Wait for five seconds until the USB memory

stick is recognized.

4) Connect the portable battery charger to the XA connector (CN601) for the PCB.
The power of the control board will turn on.

5) Make sure the display “Pro” is shown on the maintenance LED (LED301)
This shows that Software Rewrite Mode has been started.

=

(2) Performing software rewriting
1) Wait for 5 seconds after “Pro” appeared on the LED, and press SWP3 (ENTER) to start software rewrite.
When the rewrite process is in progress, progress bars move as shown below.

Maintenance LED Display

—_ = = = =

2) If"End"is displayed on the LED, the rewrite process has been completed correctly. * Generally, this process takes about five
minutes.

= -

(3) Confirmation of operation
1) Disconnect the portable battery charger from the XA connector (CN601) for the PCB. The control board will be turned off.
2) Remove the USB memory stick from the USB port (CNUSB) on the control board.
3) Turn off the switches SW7-9 on the control board.
4) Turn on the outdoor unit, and check that the versions of the outdoor unit and the software are the same.
The version of the software may be found using the maintenance tool or other means.
Perform a test run, and check for normal operation.

8 - chapter 9 BS_09_H



[9-3 Software Rewrite Function on the USB ]

9-3-3 Precautions

For dealing with the displays shown on the maintenance LED and other problems, refer to Section [9-4 Maintenance LED
Display and Troubleshooting]

+Take care to choose the correct countermeasure program for the intended model and version.

Store only one software rewrite program on the USB memory stick.

If this requirement is not met, software rewrite may not start.
+Be cautious of electric shock when connecting an USB memory stick or a portable battery charger to the control board.
+Connect the portable battery charger to the LEAD WIRE ASSY USB and then to the control board.
*Use a portable charger that supports the low current mode.

+*Make sure the portable battery charger is sufficiently charged. Rewrite error may occur if battery charge is insufficient.
+Take care not to forget to remove the USB memory stick in step (3) - 2) or forget to turn off the switch in step (3) - 3). [9-3-2
Rewriting Software] If these precautions are not taken, the system may not start normally.

+*When rewriting ended unsuccessfully, redo the procedure from step (1) - 3). [9-3-2 Rewriting Software]When rewriting ended
unsuccessfully, the system may be started in Software Rewrite Mode instead of using the switches on the control board.
Also refer to Section [9-4-2 Troubleshooting].

+If software cannot be successfully rewritten using an USB memory stick, use a ROM writer to rewrite the software.

+A battery charger not compatible with the low current mode may turn off while the data are being collected or while the S/W
is being re-written, and these actions may not be completed successfully.

BS_09_H chapter 9 - 9
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9 USB Function

[9-4 Maintenance LED Display and Troubleshooting ]

9-4

Maintenance LED Display and Troubleshooting

9-4-1

Maintenance LED Display Content List

The following table shows the maintenance LED displays for each function.

When dealing with the errors shown on the display, refer to Section [9-4-2 Troubleshooting]

1. Storing data on a USB memory stick

No.

Switch

Meaning

Maintenance LED Display

Description

Not ap-
plicable

Storage Mode activated

=D o

“USB” Storage Mode to USB mem-
ory stick is active. Storage is en-
abled. See Section [9-4-2
Troubleshooting]1-(1) and 1- (2).

Storage in progress

-2 s

1
L.

0 to 99 is displayed. Status of the
data storage to the USB memory
stick is shown by the progress rate.

Storage completed

“END” The storage process has
been completed successfully.

Error (USB memory side)

C

“Er01” The storage process cannot
be started due to failure of the USB
memory stick. See Section [9-4-2
Troubleshooting]1- (3).

.

“Er02” The storage process was
stopped due to failure of the USB
memory stick during processing.
See Section [9-4-2 Troubleshoot-

ing]1- (4).

Error (control board side)

.

“Er10” The storage process cannot
be started due to failure of the con-
trol board. See Section [9-4-2 Trou-
bleshooting]1- (5).

10 - chapter 9
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[9-4 Maintenance LED Display and Troubleshooting ]

2. Collecting operation data

No. Switch Meaning Maintenance LED Display Description

“ON” OC is collecting operation da-
ta. A blinking display indicates that
data collection is temporarily sus-
6 Collection in progress I:I I_I pended. No switch setting is neces-
sary. Data collection will be
resumed automatically. See Sec-
tion [9-4-2 Troubleshooting]2-(1).

“OFF” Collection of operation data
is suspended.

7 Collection suspended F F
SW6-10: I:I

No.28 “F-Er” Collection of operation data
is suspended due to failure in the
flash memory used to store opera-
E ' tion data. It may be necessary to
change the board. See Section [9-
4-2 Troubleshooting]2-(2).

8 Flash memory error F -

“Err” Error was found due to the fail-

ure in units. After addressing the

f— cause, data collection needs to be

9 Error t - - restated. See Section [9-4-2 Trou-
bleshooting]2- (3).

+Collect data from both OC and OS from multiple-outdoor unit systems.

System operation data are stored on OC, and compressor operation time of OS and switch settings are stored on OS.
+*When importing the OS data to the Maintenance Tool, an import error may appear. This error indicates that no data are avail-
able for import and does not indicate equipment failure.
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9 USB Function

[9-4 Maintenance LED Display and Troubleshooting ]

3. Rewriting software

Meaning

Maintenance LED Display

Description

No. Switch
10
11
SW7-9:
12 ON
13
14

Rewrite Mode activated

F.I_l:I

“PRO” Software rewrite mode is ac-
tive. Software rewrite is enabled.
See Section [9-4-2 Troubleshoot-
ing]3-(1), 3-(2) and 3- (3).

Rewrite in progress

Software rewrite is in progress.
Bars are displayed in turn.

Software rewrite has

“END” Software rewrite has been
completed successfully.

been completed. E o | I:II
“Er01” Software rewrite process
cannot be started due to failure of
| I the USB memory stick. See Section
E — i i [9-4-2 Troubleshooting]3- (4).

Error (USB memory side)

“Er02” Software rewrite was
stopped due to failure of the USB
memory stick during the software
rewrite process. See Section [9-4-2
Troubleshooting]3- (5).

Error (control board side)

ay
1
-

“Er10” Software rewrite was not
completed due to failure in deleting
the existing software. See Section
[9-4-2 Troubleshooting]3- (6).

M
"

“Er11” Software rewrite has not
been completed due to failure in
writing new software. See Section
[9-4-2 Troubleshooting]3- (6).
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[9-4 Maintenance LED Display and Troubleshooting ]

9-4-2 Troubleshooting

Troubleshooting of USB functions are shown below.
The displays on the maintenance LED described in Section [9-4-1 Maintenance LED Display Content List]may also be used as a
reference.

1. Storing on a USB memory stick
(1) Maintenance LED does not display "USB."

(Meaning or Cause)

The system was not started in Storage Mode.

The USB memory stick is not connected. Or, switch SWP3 may not be pressed deeply enough.

(Solution)

Check the connection of the USB memory stick, and try again using Section [9-2-2 Storing Data on a USB Memory Stick]as
a reference.

Hold down the switch SWP3 until "USB" is displayed on the maintenance LED.

If the problem persists, there may be a problem with the USB memaory stick.

Check if the USB memory stick meets the specification described in Section [9-1-3 Necessary Materials](1) USB memory
stick.

If compliance is confirmed, the USB memory stick may be broken. Replace it with a new one.

(2) Pressing the switch SWP3 does not start data storage, and the maintenance LED continues to
display "USB."
(Meaning or Cause)
There may be a problem with the USB memory stick.
(Solution)
Check the connection of the USB memory stick.
If no problem is found, the USB memory stick may be at fault.
Check that the USB memory stick meets the specification described in Section [9-1-3 Necessary Materials](1) USB memory

stick.
If compliance is confirmed, the USB memory stick may be broken. Replace it with a new one.

(3) Maintenance LED displays "Er01."

(Meaning or Cause)

+Because there was a problem regarding the USB memory before the start of data storage, data storage has not been com-
pleted.

+Error Er01 occurs when SWP3 on the control board is pressed to rewrite the software immediately after power is supplied to
the USB-connected control board.

(When the software rewriting is started before the control board recognizes the USB memory stick.)

(Solution)

Check the connection of the USB memory stick.

If no problem is found, the USB memory stick may be at fault.

Check the following four items.

+After supplying power to the USB-connected control board, wait at least five seconds before pressing SWP3 on the control
board to rewrite software because it takes approximately five seconds for the control board to recognize the USB memory
stick.

+Compliance of the USB memory stick to the specification described in Section [9-1-3 Necessary Materials](1) USB memory
stick.

+Available free space of the USB memory stick exceeding 50 MB.

+*The maximum number of folders or files is not exceeded. When files are created in the USB memory stick, the upper limit of
files is 101, including those files from "MNTO000.MT" to "MNT100.MT."

Delete unnecessary folders or files.

[=
[}
=
2]
c
=}
TN
o
(2]
=2
(=]

When there is no problem in the four items above, the USB memory stick may be broken. Replace it with a new one.

(4) Maintenance LED displays "Er02."

(Meaning or Cause)

Because there was a problem regarding the USB memory during data storage, data storage is unfinished.

For example, if the USB memory stick is disconnected during data storage, this display appears on the maintenance LED.
(Solution)

Check the connection of the USB memory stick.

If no problem was found, remove the USB memory stick from the control board and insert it again. Then conduct data storage
referring to Section [9-2-2 Storing Data on a USB Memory Stick].
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[9-4 Maintenance LED Display and Troubleshooting ]

(5) Maintenance LED displays "Er10."

(Meaning or Cause)
Because there was a problem regarding the control board during data storage, data storage is unfinished.
(Solution)

Perform data storage again.
Remove the USB memory stick from the control board and insert it again. Then conduct data storage using Section [9-2-2

Storing Data on a USB Memory Stick]as a reference.

If this still does not correct the problem, there may be a problem with the control board.

(6) System does not start in Normal Mode.

(Meaning or Cause)

The USB memory stick may be left connected.

(Solution)

Remove the USB memory stick from the control board by referring to <Ending the data storage mode> under Section [9-2-2
Storing Data on a USB Memory Stick]. Then press SWP3 (ENTER). If the problem is not resolved, turn off the power to the
outdoor unit, and restart the unit.

(7) Unit cannot be started in the data storage mode.

(Meaning or Cause)

There may be problems with the control board.

(Solution)

Take the two measures 1 and 2 explained in (2) Storing data on a USB memory stick in 1 Procedure under [9-2-2 Storing Data

on a USB Memory Stick].
If the unit cannot be started up in the data storage mode by following either of the two methods 1 or 2, the control board may

be malfunctioning.

2. Collecting operation data
(1) Maintenance LED displays blinking "ON."

(Meaning or Cause)

Despite data collection function being enabled, it is not started yet.

There may be two causes.

Firstly, the initialization process immediately after the system startup may have inhibited the start of data collection.
Secondly, M-NET communication may be underway to enable maintenance tools or collect AE-C400/EW-C50 logs.
(Solution)

After a certain time, the problem will resolve itself, requiring no corrective actions.

(2) Maintenance LED displays "F-Er."
(Meaning or Cause)
Because there was a problem with the flash memory used to store operation data, the collection of operation data is unfin-
ished.
(Solution)
Restart the outdoor unit, check the status of data collection.
If the LED displays "F-Er," the flash memory may be broken.

Depending on the local conditions, replace the control board.
When the flash memory is not working correctly, data collection and storage to a memory stick cannot be performed, but the

outdoor unit itself functions normally.

(3) Maintenance LED displays blinking "Err."

(Meaning or Cause)

An error occurred in the unit, suspending data collection.

(Solution)

After resolving the error, resume data collection, referring to 1. Operation procedure (4) Restarting data collection under Sec-
tion [9-2-3 Collecting Operation Data].
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[9-4 Maintenance LED Display and Troubleshooting ]

3. Rewriting software (Outdoor unit)
(1) Maintenance LED does not display "Pro."”

(Meaning or Cause)

The system is not started in Software Rewrite Mode.

Switches SW7-9 (Outdoor unit) on the control board may not be in the ON position, or the portable charger may not be charged
sufficiently.

The poweyr-supply units (Outdoor unit/transmission booster) may not be turned off.

(Solution)

Make sure switches SW7-9 are ON using Section [9-3-2 Rewriting Software] as a reference.

Restart using a fully charged portable charger or a different charger.

Check that the power-supply units (Outdoor units/transmission booster) are turned off.

(2) Pressing the switch SWP3 for rewriting software process does not start the process, and Main-
tenance LED continues to display "Pro."

(Meaning or Cause)

There may be a problem with the USB memory stick.

(Solution)

Check the connection of the USB memory stick.

If no problem is found, the USB memory stick may be at fault.

Check if the USB memory stick meets the specification described in Section [9-1-3 Necessary Materials] (1) USB memory
stick.

If compliance is confirmed, the USB memory stick may be broken. Replace it with a new one.

(3) At the time of the system start after "END" was displayed, Maintenance LED displays "Pro."
(Meaning or Cause)
The system was started in Software Rewrite Mode.
Switches SW7-9 (Outdoor unit) on the control board may not be in the OFF position.
If the switches are in the OFF position, it means the software rewrite process has failed.
(Solution)
After turning off control board switches SW7-9, turn on the system again.
If the control board switches are in the OFF position, it means the software rewrite process has failed.
Try rewriting the software again by following the procedure detailed in 1 (1) Starting software rewrite mode under Section [9-
3-2 Rewriting Software]. If the problem persists, rewrite the software, using a ROM writer.

(4) Maintenance LED displays "Er01."
(Meaning or Cause)
+Because an error occurred in the USB memory stick before the start of software rewrite, software rewrite has not been com-
pleted.
+Error Er01 occurs when SWP3 on the control board is pressed to rewrite the software immediately after power is supplied to
the USB-connected control board.
(When the software rewriting is started before the control board recognizes the USB memory stick.)
(Solution)
Check the connection of the USB memory stick.
If no problem is found, the USB memory stick may be at fault.
Check the following five items.
+After supplying power to the USB-connected control board, wait at least five seconds before pressing SWP3 on the control
board to rewrite software because it takes approximately five seconds for the control board to recognize the USB memory
stick.
+Compliance of the USB memory stick to the specification of Section [9-1-3 Necessary Materials](1) USB memory stick.
*The countermeasure program file "****** mot” for the intended model is used.
The countermeasure program is not for a different model or version.
*The countermeasure program file "****** mot” is stored in the root folder. It is not stored in another folder.

+Make sure that the program file "****** mot” is stored in the root folder of the USB memory and not in any folder created on
the USB memory stick.
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When there is no problem in the five items above, the USB memory stick may be broken. Replace it with a new one. After the
check is completed, follow the procedure starting with the step explained in 1. Operation procedure (1) Starting software re-
write mode under [9-3-2 Rewriting Software].
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(5) Maintenance LED displays "Er02."

(Meaning or Cause)

Software rewrite is suspended due to a problem with the USB memory stick during the software rewrite process.

For example, if the USB memory stick is disconnected during data storage, this display appears on the maintenance LED.
(Solution)

Check the connection of the USB memory stick.
If no problems are found, follow the procedure starting with the step explained in 1. Operation procedure (1) Starting software

rewrite mode under [9-3-2 Rewriting Software].

(6) Maintenance LED displays "Er10” or "Er11.”
(Meaning or Cause)
Because there was a problem in the control board during the software rewrite process, software rewrite has not been com-
pleted.

(Solution)
Try rewriting the software again by following the procedure detailed in 1. Operation procedure (1) Starting software rewrite
mode under Section [9-3-2 Rewriting Software]. If the problem persists, rewrite the software, using a ROM writer.

(7) Service monitor LED lights off while the S/W is being re-written, and the process cannot be

completed.
(Meaning or Cause)
The re-writing process may not have been completed due to a power-supply interruption from the battery charger.

(Solution)

+Make sure the battery charger is compatible with the low-current mode.
+If a battery charger that is compatible with the low-current mode is not available, re-write the S/W using a ROM writer.
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[10-1 LED Status Indicators (Outdoor unit) ]

10-1 LED Status Indicators (Outdoor unit)

10-1-1 How to Read the LED

By setting the DIP SW 4-1 through 4-10 and SW6-9 (Set SW6-10 to OFF.)(Switch number 10 is represented by 0), the oper-
ating condition of the unit can be monitored on the service monitor. (Refer to the table on the following pages for DIP SW

settings.)
The service monitor uses 4-digit 7-segment LED to display numerical values and other types of information.

7SEG LED Swa
0 0o I &
oo | SEEEEEE,

+In the example above, 1 through 9 are set to ON, and 10 is set to OFF.

Pressure and temperature are examples of numerical values, and operating conditions and the on-off status of solenoid valve
are examples of flag display.

1) Display of numerical values
Example: When the pressure data sensor reads 18.8kg/cm2 (Item No. 58)

+The unit of pressure is in kg/cm2 Zﬂ =| o |-| I_l
+ Use the following conversion formula to convert the displayed value into |] U ='| |—| I_I
= 0 = QO == @ == O

a value in Sl unit.
Value in Sl unit (MPa) = Displayed value (kg/cmz) x 0.098

N
-

Flag display
Example: When 21S4a, 21S4b, SV1a are ON. (Item No. 3)
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Example: 3-minutes restart mode (Item No. 14)
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[10-1 LED Status Indicators (Outdoor unit) ]

10-1-2 Initial LED Display

From power on until the completion of initial settings, the following information will be displayed on the monitor screen.
(Displays No. 1 through No. 4 in order repeatedly.)

No ltem Display Remarks
Software version
1 L O [0103] : Version 1.03
0l
Refrigerant type
2 L0 0.0 Il [ 32]:R32
10 020 00l
Model and capacity [H-20] : 20 HP
3 |='| [|=[] ﬂ_| |_| For the first few minutes after power on, the capacity of
|_| ﬂ_ﬂ |_[] |'=’| each outdoor unit is displayed. Thereafter, the com-
= = == == bined capacity is displayed.
Communication address
4 ”:ﬂ ﬂ:“ I_U ”:' [ 51] : Address 51
10 00 0l

After the initial settings have been completed, the information on these items can be checked by making the switch setting
that corresponds to No. 517 in the LED display table.

Note |

Only item No. 1 "Software Version" appears on the display if there is a wiring failure between the control board and the trans-
mission line power supply board or if the circuit board has failed.

+How to convert HP capacity to Model name

HP capacity is the capacity of outdoor unit that is shown on LED display at initial setting.
Please refer to the following table to covert from HP capacity to Model name.

HP Model HP Model
8 72 32 312
10 96 34 336
12 120 36 360
14 - 38 -
16 144 40 384
18 168 42 -
20 192 44 -
22 216 46 -
24 240 48 -
26 - 50 -
28 264 52 -
30 288 54 -
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[10-1 LED Status Indicators (Outdoor unit) ]

10-1-3 Clock Memory Function

The outdoor unit has a simple clock function that enables the unit to calculate the current time with an internal timer by receiv-
ing the time set by the system controller, such as AE-C400.
If an error (including a preliminary error) occurs, the error history data and the error detection time are stored into the service

memory.
The error detection time stored in the service memory and the current time can be seen on the service LED.

Note |

1) Use the time displayed on the service LED as a reference.
2) The date and the time are set to "00" by default. If a system controller that sets the time, such as AE-C400 is not connected,

the elapsed time and days since the first power on will be displayed.
If the time set on a system controller is received, the count will start from the set date and the time.

3) The time is not updated while the power of the indoor unit is turned off. When the power is turned off and then on again, the
count will resume from the time before the power was turned off. Thus, the time that differs the actual time will be displayed.
(This also applies when a power failure occurs.)

The system controller, such as AE-C400, adjusts the time once a day. When the system controller is connected, the time will
be automatically updated to the correct current time after the time set by the system controller is received. (The data stored
into the memory before the set time is received will not be updated.)

(1) Reading the time data:
1) Time display
Example: 12 past 9

* Disappears if the time data is deviated due to a power failure, or if a
system controller that sets the time is not connected.

[7)
S
2) Date display %
+*When the main controller that can set the time is connected ]
Example: May 10, 2003 E
%)
2
—-— -— — — —_— -— — 2
I 1 P PR B I I B I &
I_I _I.I_I _I Alternate display I—| I_I I I_l H
| T 1 | L e
Year Month Date

* Appears between the year and the month, and nothing appears
when the date is displayed.

*When the main controller that can set the time is not connected
Example: 52 days after power was turned on

- - - = | 4t—

° Alternate display| ‘=" e

Day count

* Appears between the year and the month, and nothing
appears when the date is displayed.

BS_10_N chapter 10 - 3



[10 - 2 LED Status Indicators Table]

‘pake|dsip si wa)sAs juelabliyal aius ay) Jo uolpuod ay| g “Ajlenpialpul pakeldsip si SO J0 DO Joyle JO UORIPUOD BY] 1V |,

A A4 2-S0/1-S0/00 uoneayuspl SO/00 000000} LLL Sl
ain
Joue ainssaud |-|iey Jamod snosu Jou Jous Aleuiwiied uonelsado apow spow dn-wie
v v mo Aleuiwjald | -ejueisul soye 3 MBI ) Josseidwon | peysessenuiw-g| P M 0000004110 vl
Mejsal sainuiw-¢ snjejs uonesado yun Joopino
N Y |eubis jeuteix3 000000LLOL el
(Auoud j121InD) (yurod 30E3U09 Indul uadQ)
v v Spouw 8SI0U-MOT |euBis |euIa)xg 0000001 100 zl
(Bunea) (Burjoo)) (R
v v Janoabueyd Janoabueyd Josuas mous | -loud Ayoede)) puew (yurod 30E3U09 Indul uadQ) 00000010} 1L 1L
Buneay-buijoon | Buneay-buijoon apouw aslou-moT [-ap julod Joejuo) |leubis jeusaix3
‘Ae|dsip ay} uo sieadde [ %, ], o A
‘pa]|043U0D PSPUEBLUSP JOU J| 8 6666 1 0000 -oeded puewsp juiod JojU0D 0000001010 ol
‘Ae|dsip ayy uo sieadde [ 9, ], o Ayoed
‘pa]|0J)UOD PIPUBISP JOU J| E 8 6666 1 0000 -e0 puewsp uopeolunwwop| 0000004001 6
apow Aejap
HEIsal ejnui-g wcAqucmwomum% donete uopjesado Ane.
3| g o8 Mg -do fousbBiswg i 1oy 0000000441 A
uonedIUNWWOoD
uojesIUNWIWOoD |0J)u09 [eroads
woyog
v \4 ndino v Aeidsip 000000040} S
A 002 leuondo do1| ndino Aejey
9IAS €IAS woyog
¢ Aejdsip
v v Jamod Alddng doy| ndino Aejoy 0000000400 14
arsie woyog
v v ¢ Aeidsipl 54000000141 £
ZAS elAS ZIAS LIHO eysie doy| jndjno Aejey
*Aejdsip ay} uo sieadde (Dg pue 9| Buipnjoul)
‘pe}0s)ap e SI0LIS OU J| 3| (Pajyb1yBIY S8P0o J01IB pUE SSBIPPY) 6666 O} 0000 ¢ Aeidsip (Jows) %08UD 0000000040 4
“Aeyd
-sIp 8y} uo sieadde . ‘Pa1o8y
-op a.e sious Ateunwaid ou | v v (PayubiyBIy sBP02 J01I1e pUE SSBIPPY) 6666 O} 0000 000000000} 3
10419 10418 SO/Q0
Areujwijaid 1sa)e| 8y} Jo Aeidsig Z Aeidsip (1ows) yoayn
10118 SO/Q0
q g (PayyB1yBIy s9poo I01Is pUE SSBIPPY) 6666 O} 0000 | Keydsip (1o19) %0940
pajqeus Bumes uon 0000000000 0
v v uopelado ur NdD 20 ozl asuodsal . : Bunybi
woshg esado uy dwod | Aeidsip ndino Aejoy
SO Q0 8a’ pAa]| 9a7 eanl val €an can 1al 068295¥€CL
SyJews; . wa! AL~ ‘0
ey L (8v) feidsig i _ (340:01-9ms N
n 440 16 - 9MS) ¥MS

ejep juaiing

a|qe] siojedipuj snje}s @31 2-0b

slojedipuj snjeis a31 01

BS_10_N

4. chapter 10



[10 - 2 LED Status Indicators Table]

sJojeodlpuj snjels d31 0l

‘pake|dsip si wajsAs juelabliyal aus 8y} Jo UORIPUOD By g “AllenpiAlpul pakeldsip sI SO J0 DO YL JO UORIPUOD BY] Y |,

g <] 6666 ©} 0000 (oK 0001004110 8.
[0.] st qun ay | N v 6666 0} 6'66~ GLHL|  0000LLLLLO 29
» v 6'666 O} 6'66- elep Josuas aInssaid-mo 0000LL1OLL 69
[;wo/by] st yun sy v v 6666 O} 666" ejep Josuss ainssald-ybiH| 0000411010 85
[0.] st qun ay L \4 v 6666 0} 6'66- LSHHL|  0000}11000 9s
v v 6666 O} 6'66~ GHL| 0000410010 0$
v N 6666 O} 6'66- ZHL[  0000L1000L 61
v v 6666 O} 6'66~ 9HL|  0000}10000 14
v v 6666 O} 6'66~ JHL|  0000LOLLLL yid
v v 6666 0} 6'66" €HL[  0000L0}LLO 9
[0.] st hun ayy v v 6666 0} 6'66~ ¥HL|  o0oooLoLLOL 14
Aionoo apow dn-w.e
v v -0 Juisbuyey | P M 0000L0L0LL 5%
v v fanooai o oo g1eq g 15080 dn pess e o4 dois jeutiouqy | 440 owueyL doig 000040400 v
AKouanbaly mo ' -uod psNpPayYos apow [0JuU09 Jiun JOopPINO
g Buyesy Bujjoon Aqpues dojs s|qissiwad | @pow uopesadQ Jun JoopinO[ 0000100k L L 6€
413, "wa)sAs ay} ul Jouid snouas e 0} anp paddos Ajjeoijewoine sey Japiodal aALQ
W3-, iz, Jolis ysey pieog-uo
g 'saysel} ,NO. ;| "UOseal Ulenad e Joj Je)s 0) 9|qeun ing ‘uonesado ul S| Jop1odal dALQ 0000011100 8z
: WNO. :'(NO) uonesado ui si Jepiodai saAuQ
.440. '(440) paddoss si Japiooal aAUQ snjejs J1aplodal aAuq
wonog
- - 000001 L0LL Y4
0S 'ON Jun 6% "ON Hun doy
8% 'ON Jun L "ON Jun 9% 'ON Jun G "ON Jun ¥ "ON un £7°ON HUN Zb "ON Jun L¥ 'ON Jun woyog 0000041010 oz
0% 'ON Jun 6€ 'ON Jun 8€ 'ON Jun 1€ 'ON Jun 9€ 'ON Jun GE 'ON JuN ¥€ "ON Jun €€ 'ON Jun doy
2€ 'ON Wun L€ "ON Jun 0€ "ON Jun 62 'ON Jun 82 'ON Jun /2 'ON Jun 92 'ON Jun GZ 'ON Jun wonog 000001 100} 6z
2 "ON Jun €2 'ON Jun 22 'ON Jun 1Z 'ON Jun 0Z 'ON Jun 61 'ON JuN 8l 'ON Jun Ll "ON Wun doy
440 §1 JEISOULIBL) USYM U 9l "ON Hun Gl "ON un 71 "ON Jun €1 "ON Jun 2l "ON Jun Ll ONuUN 0l "ON Jun 6 ONJUN WOROF|  yeisouniayy 0000011000 vz
UO S| Je}SOWBY} Usym I g 8 ON HUN L ONHUN 9 'ONJUN G ONHUN ¥ 'ON HUN € ONJuN Z ONJuUN | "ON Hun dol|  jun.oopu
woyog
- - 00000L0LLL €C
0G 'ON Jun 6 ONIUN doy
8% 'ON Jun Lt "ON Jun 9% 'ON Jun G "ON Jun ¥ "ON Jun €7°ON JUN Zb 'ON Jun Ly 'ON Jun woyog 0000040140 2z
0% "ON Jun 6€ 'ON Jun 8€ 'ON Iun L€ 'ON Jun 9€ 'ON Jun GE 'ON Jun #€ "ON Jun €€ 'ON Jun doy
2€ 'ON Jun L€ 'ON Jun 0€ 'ON Jun 62 'ON Jun 82 'ON Jun 12 'ON Jun 92 'ON Jun GZ 'ON Jun woyog
SpowW uel 8yl Ut - - - - - - - - 000001010} 1z
P 4 8y ul ¥2 "ON Jun €2 'ON Jun 22 'ON Wun 1Z "ON Jun 0Z "ON Jun 61 "ON JuUN 81 "ON Jun Ll "ON Jun doy
10 paddojs s| jiun ay} ajlym Jjun N N N N - - - - apow
Bunesy Bunp Buulg 9l "ON Hun Gl 'ON Jun 71 "ON Jun €1 'ON Jun 2l 'ON Jun LL'ON N 0} "ON Jun 6 ONJuUN woyog uonessdo| 1000010400 0z
Buijood Buunp 317 a 8 ON HUN /L ONHUN 9 'ONUN G ONUN ¥ 'ONJUN € 'ONJuUN Z ONJuUN | "ON HUN doy| jun.oopy|
wopog
- - p 00000100} L 6l
*L yum Buiness Japio 0G 'ON 3UN 6% 'ON JUN oL
Buipusose ul Jaquinu [efuanb 8% 'ON Jun L "ON Jun 9% "ON Jun G "ON Jun ¥ "ON Jun £7°ON HUN Zb "ON Jun L¥ "ON Jun woyog
-as & UaAIb aq |Im Jun [ewuou . . A K . . . . 0000010040 8l
-qE UE 0] S8LICO JeL 1N 4oeS 0% 'ON Jun 6€ 'ON Jun 8€ 'ON Jun L€ 'ON Jun 9€ 'ON Jun GE 'ON JuN ¥€ "ON Jun €€ 'ON Jun doy
“Josel S| 101 Z€ 'ON un L€ "ON Hun 0€ 'ON Hun 62 'ON Hun 82 'ON Iun /2 ON Jun 9Z ON Jun GZ "ON Jun wopog 000004000} mn
-i8 8y} usum 4o mwom a%m_ euL ¥Z "ON Jun €2 ON Jun 22 ON Jun 12 'ON Jun 0Z "ON Hun 61 "ON Hun 81 ON Jun Ll 'ONHUN doy
'sjyby| doys |ew - ; ; ; ) ) ) }
-I0UGE UE O} BWED 18y} Jun ou) 9l "ON Hun Gl "ON un ¥l "ON Jun €1 "ON Jun 2l "ON Jun Ll ONuUN 0} "ON Jun 6 ONJuUN woyog oWl 1000010000 o
0} spuodsa.i00 Jey; duie| ay L g 8 'ON HUN L ONHUN 9 'ONJuUN G ONJUN ¥ 'ONJUN € 'ONJuUN Z ONJuUN | "ON HuUN dol|  jun.oopu
SO 20 8d1 241 9d1 Sal a1 €dl 2al 1ai 06829S¥€CL
SHJews; ‘ way| SOV - Mo
ey 1 (8v) feidsig ! . (340:01-9ms N
wn 440 16 - 9MS) ¥MS

ejep juaiing

chapter 10 - 5



[10 - 2 LED Status Indicators Table]

‘pakedsip si walsAs juelablial aiius ayy Jo uonipuod ay] :g "Ajjlenpiaipul pakedsip si SO 10 DO JBYNS JO UOHIPUOD Y] 1V |,

Jo1u02 dnyoeq jo uoia|dwod| ost ewLIOU doip doip asl ains
8y} Jeye spuodss (6 40} }i| sAels v v YPLI av ainssaid-mo | aunsseud-ybiH | -seid jewsouqy spow dnyoeg 000k L1100k el
SHBIp ¢ 1m0
v v 6666 0} 0000 sw uoneledo dNOD 000LLLOLLO 8Ll
o subIp ¥ Jeddn
[y]styun eyl v v 6666 0} 0000 swn uonesado dNOD 000LLLOLOL L1
uonons Jodea
g 6666 0} 0000 Jom Apawai 0} spow ay} ojul 000L110L0OO 9Ll
JUSM JIUN BY) SBWI} JO JaqUINN
[Alsiyunayy N \ 6'666 01 0°'00 abeyoa snq JWOD 000LLOLLLL Ll
:uado Ajn
buogeE Ll y v 6666 01 0000 agngn|  000H0LI0L 601
[vlenersesd) v v 6'666 0} 0°00 (0@)yueuno bugesado JWOD| 0004101100 80}
v A 6666 0} 0000 YAI1 000110100} S0l
:uado A
o0 S o)y v 6666 0} 0000 ozagq| 0004404000 v0L
:uado A
mc_cm.mmwﬂ\/m__ﬁo_ ‘_Mom_gﬂu% A4 A 6666 01 0000 LA 000LLOOLLL €0l
(eNv4)
[wdi] v v 6666 0} 0000 wdi Indjno JepsAU! ue 0001100040 86
[ % 1ndyno uey \4 v 6666 1 0000 ZNVd[ 000110000} 16
(INV4)
[wdi] v v 6666 0} 0000 wdJ Jndjno JepsAul ueq 0001100000 96
[ % Jndjno uey N v 6666 01 0000 INV4[  000LOLLLLL 6
v v 6666 01 0000 pd 000L0LLLLO 76
g 6666 01 0000 (SO+00) MV IIv|  00040LLLOL €6
Jojow Jossaidwod Aq Buneay Jojow Jossaidwod Aq Bupeay
2sedyuesd H| Buunp paund) A4 A 6666 01 0000 2seoyuesd H| Buunp paund, 000L0LLLOO 26
-00 J018 AN| Sewl} Jo JoaquinN -00 J0.118 sawl} JO JoquinN
Jossaud
-wo9 ay} Jo Aouanbaly Buness|
-do ay} Jo (038 gx ‘LX) sajdiynw
Jab3jul ayy sjenba pue Jossaid v v 6666 0} 0000 000L0LLOLL 16
-wo9 jo adA} sy} uo spuadap
JauaAul 8y} jo Aouanbauy indino
[sdJ] st yun ayy Aouanbayy Bunesado JNOD
\ Y 6'666 01 666~ (ZNVH)SHHL 000L0LL0OLO 06
A A4 6'666 01 6'66- (LNVH)SHHL 000101100k 68
N \ 6666 01 0000 AKousnbay dWOO 0001011000 88
v \ 6666 0} 0000 yun yoes Jo Aouanbayy [ejoL 000L0LOLLL 18
[zH ] eyep jo5uoD | 6666 01 0000 (SO+00) seiouenbay 1ol | 00010L0LLO 98
v \ 6'666 01 6'66- 8l 000L0L0L00 ¥8
v v 6'666 9} 6'66- oL 00010100} €8
g 6'666 01 6'66- 9] Jobie| 000L0L00LO 28
[0.] st qun ay | g 6'666 01 6'66- 0] jobuie 000101000} 18
9 a 6666 0} 0000 ulo X 0001010000 08
g g 6666 1 0000 oo | 000L00LLLL 6.
SO Q0 8a7 pAe]| 9an sanl ¥ai €an cail 1dil 06829S¥€Ch
SyJews; . way| 0L- ‘0
ey 1 (8v) feidsig ! . (340:01-9ms N
un 440 16 - 9MS) ¥MS

slojedipuj snjeis a31 01

ejep juaiing

BS_10_N

6- chapter 10



[10 - 2 LED Status Indicators Table]

sJojeodlpuj snjels d31 0l

‘pake|dsip s wa)sAs juelabliyal aius ay) Jo UolIPUOD ay | g “Allenpiaipul pakeldsip si SO J0 DO oy JO UORIPUOD BY] Y |,

v v (0210 0} L000) S3POO [12JOP :(10LIB B10}Q Panes ejep) AIojSIY JouT SOP0O 1219P :(10LS D10 5y 661
; . : -8q panes ejep) Aiojsiy Joug
(1ouid 21049 dn
g a 6666 0} 0000 -}0eq ejep ise| jo swil duliy)|  00LL000LLO 861
JaueAul Jo \Coﬂw_r_ Jou3z
v v (0210 0} 1000) S8PO2 |iejep (| Aloisiy Joug S9p0o2 |Iejep (0} Aoysiyou3|  0041L000LOL 161
g g 6666 0} 0000 0} Mojsiy Joug| 0041000100 961
v v (0210 0} L000) S2POD |iejep :6 AloisIy Joug S8p0O |IBjep 6 Alojsiy Joud| 001100001} g6l
g a 6666 0} 0000 6 Aoysiyou3| 0041000040 6l
\4 v (0210 0} L000) S8PO9 |iEYep g Ao)sIy Joug S9pOO |Iejep @ Aiojsly Joug| 0011000004 €61
g ] 6666 0} 0000 g Aoysiy o3| 00141000000 z6L
v v (0210 0} 1000) S8PO9 |iejep 32 Aloisiy Joug S9pO2 |Iejep L Alojsiy Jouug|  00LOLLLLLL 161
g a 6666 ©} 0000 L Kioysiysou3|  00L0LLLLLO 061
v v (0210 0} 1000) S8PO9 |iEjep 9 Ao)siy Joug S9pOO2 |Iejep g Alojsiy o3| 00LOLLLLOL 681
g g 6666 ©} 0000 9 Aiojsiysou3|  001L0LLLLOO 88l
v v (0210 0} 1000) S8PO9 |iejep :G Aoisiy Joug S9pO2 |IBjep G Alojsiy Joug|  00LOLLLOLL /81
g ] 6666 ) 0000 G Aoysiytoual  00L0LLLOLO 98l
‘SO v v (0210 0} 1000) S8PO9 |iejep iy Aloisiy Joug S9pO2 |IBjep iy Alojsiy Joug|  00L0LLLOOL a8l
ay} uo sieadde 9| ay} Jo uonew
-10JU1 0118 10U DO B} JO UORW g g 6666 ) 0000 ¥ Aiojsiy Joug| 00101 L1000 8l
-lojut Jowss Areuiwijaid JoyneN v \ (0210 0} L000) S2POD |iejep ¢ Aloisiy Joug S8p0o |Ijep ¢ AlojsiyJoud|  00LOLLOLLL €8l
00
aup U0 Jeadde Jou se0p SO BU) g 2] 6666 ) 0000 € Aiojsiysoug|  00L0LLOLLO z8L
10 Uonew.oul Joe Aeujwield \4 \ (0210 0} L000) S8POD |iejep iz Aloisiy Joug S8p0o |Iejep iz Alojsiy Joug|  00L0LLOLOL 181
“Aeidsip oy uo sieadde , -—,) g g 6666 1 0000 g lioysiy Jou13) 0010410100 08}
P8)09)ep aJe SI0LId ou J|
pa1yBil v v (0210 0} L000) S8PO9 |iEYep | Alo)siy Joug S9pO |Iejep 1| Aiojsiy Joug|  00L0LLOOLL 6L
-ybiy sepoo Joud pue Ssalppy| g g 6666 0} 0000 | Aojsiysoug|  00L0LLOOLO 8Ll
(esod
a 6666 ©} 0000 -ind uonejol 1oy) Jossaidwod| 001000000} 621
[ylstyunayy 10 awy uonesado pajelbaju|
subIp ¥ JamoT]
v v 6666 ©} 0000 sjueAs|  000LLLLLOO 74
dojs-pe)s Jo Jaquinu JINOD
subip ¥ Jeddn
[owny] sipun ayy| v v 6666 0} 0000 sjuans 000LLLLOLL €zl
dn-pe)s je dn-juno) dojs-pe)s Jo Jaquinu INOD
SO Q00 8dl /a1 ean val can 1ai 0689S¥ECL
SHJews; ‘ way| SOV - Mo
ey 1 (8v) feidsig ! . (340:01-9ms N
wn 440 16 - 9MS) ¥MS

ejep juaiing

chapter 10 - 7



[10 - 2 LED Status Indicators Table]

‘pake|dsip s wajsAs juelabliyal aius ay) Jo uolIPuod 8y g “Ajlenpiaipul pakeldsip si SO J0 DO oy JO UORIPUOD BY] Y |,

] 6666 0} 0000 (SO+00) MV liv| 0100001000 ¥92
[sdi] s1jun 8y v v 6666 ) 0000 Kouanbayy Bujjesado JIWOD| 01000001 L0 292
v \ 6666 O} 6'66~ (ZNV4)SHHL| 0100000101 192
v v 6666 0} 6'66~ (LNV4)SHHL| 0100000100 092
v v 6666 ©} 0000 Aousnbay JNOD| 01000000} | 652
v v 6666 0} 0000 un yoes Jo Aousnbay [eJoL| 0100000010 85¢
[zH ] ejep josuod 2] 6666 ) 0000 (S0+00) salouanbay [ejol| 010000000k 152
v v 6666 01 6'66~ o1  00LLLLLLLL g5z
[0.] st nun ay | \4 v 6666 0} 6'66- 9L 00LLLLLLLO 414
a 6666 0} 6'66~ o11ebel|  00LLLLLLOL €52
[0.] st qun ay | a 6666 O} 6'66~ ol 3ebiel|  00LLLLLLOO zse
g g 6666 ©} 0000 ulo X 00LLLLLOLL 152
q g 6666 0} 0000 ol X 0041111010 0S2
g g 6666 ©} 0000 o X 00LLLLLOOL 6+
[D.] st yun ay v v 6'666 0} 666~ GLHL 004110100} €62
v v 6666 O} 6'66- ejep Josuas ainssaid-mo| 001 1L00LLO 0£2
[;wo/by] st yun 8y v v 6'666 0} 666" ejep Josuds ainssald-ybiH 004110010} 622
[0.] st yun ayL v v 6666 0} 6'66- LSHHL|  00L11000LL ka4
v v 6666 O} 6'66" GHL| ooLloLilOL k44
N v 6666 O} 6'66~ ZHL[  00L10L}LLOO 0ze
v v 6666 O} 6'66" 9HL| ooLloLlOLL 612
v v 6666 0} 6'66~ /HL[  00L10L10LO 8Lz
\4 v 6666 0} 6'66- €HL[ ooLLOLLOOL 112
[D.] st yun ay v v 6'666 0} 666~ HL 0011011000 9lz
wopog

\4 v indino  Aejdsip 0oLLoLoLLO vie

A 002 leuondo dol| jndino Aejey

I )

v v NS EWS woyog mmhw_um_m 0014010401 €Lz

Jamod Alddng doj| indino Aejey

I )

v v avsie wonog N@Mw_um_m 00141010400 21z

ZAS BLAS ZIAS LLHO eyS1Le doy| jndjno Aejey
% v skemy 20 oz 23000 U1 HNGD | Keidsip inding foo| 0011010011 e

AK1anoo
v v -al juesabujey apow [0J3uU09 Jiun JoopINO 001101000k 60C
AKianogal 10 (o1}
v v fousnboy moq | SPUEIEA IO 1soleq dn pejs | -U0D PBINPBYOS dojs jeunouqy | 440 owusyL dojs pow [0/u0o Jun Jooping| 00400000 802
v v BupesH Buijoon Agpueis doys s|qissiwad |opow uoeladQ yun Joopino| 001 L00LLOL S0z
v v 1-S0/00 uoneayluepl SO/O0| 0041004040 202
ain
Joud ainssaid |-|iey Jamod snoau uojjelado apow

v v moj Areujwipid | -ejuejsul jaye o3 Jous Areuiuijaid ul Jossaidwo) |Melsal sanuiw-g apow dn-wuem 001100100k %4

Jejsal senuiw-¢ snjejs uonesado Jun JoopinQ

SO 20 8a1 201 9a1 sal ¥al €al zal 1al 068.9S¥€Z
Spewsy .. (8'v) fedsig wey _ (dd0-01-oms ‘N
wn 440 16 - 9MS) ¥MS

slojedipuj snjeis a31 01

Kioysiy souug

BS_10_N

8- chapter 10



[10 - 2 LED Status Indicators Table]

sJojeodlpuj snjels d31 0l

‘pake|dsip s| wajsAs juelabliyal aiue 8y} Jo UoRIPUOD By g “Allenpiaipul pakeldsip st SO J0 DO JBYle JO UORIPUOD BY] Y |,

(esod
a 6666 0} 0000 -ind uorejol 1oy) Jossaidwod|  0L00LOLLOO 00€
[y]siyunayy Jo awy uonesado pajelbaju|
SubIp ¥ 1amo
v v 6666 0} 0000 sjuaAs|  0L00LOOLLL g62
dojs-pe)s Jo Jaquinu INOD
subip ¥ saddn
[owi1] s1jun ayy| v v 6666 0} 0000 sjueAs|  0L00LOOLLO 62
dn-pe)s je dn-juno) dojs-pe)s Jo Jaquinu 4INOD
subip
v v 6666 0} 0000 Jomon own uonessdo gop|  0+00+0000% 682
o subip v
[ylsiyunayy v v 6666 ©1 0000 Joddn swn uonesado dNOD 0100100000 88¢c
:uado Ajn
buogeE Sl y v 6666 ©1 0000 azaaq|  OL000LLOLL £8z
[Alstyunayy v v 6666 0} 0°00 obeyjoA sng JWOD| 010001 10LO [4:14
\4 v 6666 0} 0°00 (0@)3juawuno bugerado JWOD|  0L000LOLLL 6.2
v v 6666 0} 0000 ¥A317] 0100010100 9.2
:uado Ajn
buageE Sl v 6666 ©1 0000 ozagq| 0000400} sz
(08t :uado AjIn)
Buiuado Ag 100pING v v 6666 0} 0000 \Ag7|  04000L00LO vl2
(zNv4)
[wdi] v v 6666 0} 0000 wdi ndino sepeauj uey|  0+0000LLOL 692
[ % 1indjno Jopenur ueq v v 6666 ©} 0000 ZNVd| 0100001100 892
(LNvV4)
[wdi] v v 6666 0} 0000 wdi ndino sepeau) uey|  0+0000LOLL 192
[ % 1 indino Jopenur ueq v v 6666 ©} 0000 INV4| 0100001010 99z
v v 6666 0} 0000 M| 010000400k s9z
o] 20 8a1 a1 9a1 sal ¥al €al zal 1al 068295¥€21
SHJews; ‘ wia] O]~ Mo
PHEWSY R feldsig i _ (d40:01-oms N
wn 440 16 - 9MS) ¥MS

Kioysiy Jouug

chapter 10 - 9

BS_10_N



[10 - 2 LED Status Indicators Table]

‘pakedsip si wa)sAs juelabiiyal a1ius ay) Jo uolipuod ay] g "Alenpiaipul pake|dsip st SO 10 DO JoYle JO UORIPUOD Y] 1Y L,

a SSaIpPpPY <> 2-S0/1-S0/00 yun dn-pels|  0L00LOLLLO 20€
g SSaIppPY < 2-SO/L-SO/00 yun Alddns Jjemod 0L00L0LLOL 10€
SO 20 8a1 201 9a1 sal a1 €al zal 1al 068.95¥€2)
Spewsy av) fedsig wsy (440 :01-9MS ‘N

un

‘440 16 - 9MS) ¥MS

slojedipuj snjels 3101

ejep juaiing

BS_10_N

10- chapter 10



sJojeodlpuj snjels d31 0l

‘pake|dsip s| wajsAs juelabliyal aiud 8y} Jo UolIPUOD By g “AllenpiAipul pakeldsip si SO J0 DO 8yl JO UORIPUOD BY] Y |,

g Aejdsip ssaippe D0 Ssalppe D0 1000000} LO 818
v v SSaIppe uojEdIUNWWO) — Ajoeded pue |apojy — adA} Juesabliyey «— UOISIaA \N/S Ayoeden/uoisian 100000010} /1S
g S}lun PajoaUUOd JO Jaquinu jo Aejdsip dn-Juno) ssaippe SO 1000000400 9lg
g SjIUN PajoBUUOD JO Jaquinu jo Aeidsip dn-juno) ssalppe Oy 1000000040 ¥1S
g SjUN PajoaUU0d Jo Jaquinu jo Aeidsip dn-juno) ssaippe N4/0| 1000000001 €15
v v |opow Jiun pue ssalppe }|as jo Ae|dsip sjeuss)y SsaJppe-j|8s 1000000000 cls
SO 00 8a1 /a1 9a1 Ssal Qa1 €al 2ai 1ai 06829SvECL
syleway 8V P way| _ (d40:01-9ms °N
yun 440 :6 - 9MS) YMS

[10 - 2 LED Status Indicators Table]

ejep Buipyes

chapter 10 - 1

BS_10_N



[10 - 2 LED Status Indicators Table]

‘pake|dsip s| wa)sAs juelabliyal aus sy} Jo UolIPuod 8y g “AllenpiAipul pakeldsip si SO J0 DO Joy}e JO UORIPUOD BY] 1V |,

6666 O} 6'66" ainjesadwa) adid seg zyOl 1000410100 ¥95
6'666 0} 6'66" aunjesadws) adid se9 |#0| 10004100} L €95
6'666 0} 6'66" ainjesadwsa) adid se9 o0l 1000410010 298
6'666 0} 6'66" aunjesadws) adid se9 €0 100011000} 195
6666 0} 6'66" ainjesadwsa) adid seg geo| 10001 10000 095
6666 O} 6'66" ainjesadwa) adid seg 20| 1000LOLLLL 658
6666 0} 6'66- aunjesadwsa) adid se9 9e9| 1000101110 855
6666 O} 6'66" aunjesadwsa) adid seg GOl 1000L0LLOL 168
6'666 0} 6'66- aunjesadwsa) adid se9 €| 1000101100 955
6666 0} 6'66" ainjesadwsa) adid seg g9l 1000L0L0LL eie]e]
6'666 0} 6'66" aunjesadws) adid se9 zeo| 1000101010 7SS
6666 0} 6'66" ainjesadwsa) adid seg L€D| 100010100} €65
6'666 0} 6'66" aunjesadws) adid se9 g9l 1000101000 285
6'666 0} 6'66- aunjesadwsa) adid se9 629 1000100 L} 1SS
6'666 0} 6'66" aunjesadway adid seHgzo| 1000100410 0SS
6'666 0} 6'66- aunjesadws) adid se9 /z0| 1000L00L0} 6¥S
6'666 0} 6'66" aunjesadwsa} adid se9 9zo| 1000100100 8%S
6'666 0} 6'66" aunjesadws) adid se9 Gzo| 10001000} b 1¥S
6666 0} 6'66" ainjesadwsa) adid se9 $zo| 1000100010 9vs
6'666 0} 6'66" aunjesadws) adid se9 ¢z0| 100010000} S¥S
6'666 0} 6'66" ainjesadwsa) adid se9 zzol 1000100000 S
6666 O} 6'66" ainjesadwsa) adid seg 1.z0| 10000LLLLL £V
6666 0} 6'66- aunjesadwsa) adid se9 0zO| 1000041110 Zrs
6666 O} 6'66" aunjesadwa) adid seg 6101 10000LLLOL LS
6666 0} 6'66- aunjesadwsa) adid se9 g0l 100001 1100 0¥S
6'666 0} 6'66" ainjesadwa) adid seg /10| 100001101} 6€S
6'666 0} 6'66" aunjesadws) adid se9 919 1000011010 865
6666 0} 6'66" ainjesadwsa) adid se9 GLO| 100001 100} 168
6'666 0} 6'66" aunjesadws) adid se9 10| 100001 1000 9€s
6666 0} 6'66- aunjesadwsa) adid se9 €19 10000LOLLL GeS
6666 O} 6'66" ainjesadwsa) adid seg z1 0| 1000010110 ¥eS
6666 0} 6'66- aunjesadwsa) adid se9 | 19| 10000L0LO} €€5
6'666 0} 6'66" aunjesadwsa} adid se9 0101 1000010100 [43]
6'666 0} 6'66" aunjesadwa) adid se9 69| 10000100} b 1€S
6'666 0} 6'66" ainjesadwa) adid seg go| 1000010010 0€s
6'666 0} 6'66" aunjesadwa) adid seg 49| 100001000} 625
6666 0} 6'66" ainjesadwa) adid seg 99| 1000010000 8zs
6666 O} 6'66" ainjesadwa) adid seg gO| 1000004 LLL 128
6'666 0} 6'66- aunjesadwa) adid seg Q)| 1000004110 928
6'666 0} 6'66" aunjesadws) adid se9 €9 100000410} gzs
6'666 0} 6'66" aunjesadwa) adid se9 z9| 10000014100 44}
[0.] st yun ayy g 6'666 0} 6'66- ainjesadwa) adid seg 1| 1000004011 €28
SO 20 8a1 .01 9a1 sal a1 €1 zal 1al 06829S¥€Z
Stewsy . (@w) fedsig wisy _ (dd0-01-oms ‘N
wn 440 16 - 9MS) ¥MS

slojedipuj snjeis a31 01

wajsAs jiun Joopui uo ejeq

BS_10_N

12- chapter 10



[10 - 2 LED Status Indicators Table]

sJojeodlpuj snjels d31 0l

‘pake|dsip s| wa)sAs juelabliyal aius ay) Jo uolIpuod 8y g “Allenpiaipul pakeldsip st SO J0 DO Jayie JO UORIPUOD BY] Y |,

6'666 0} 6'66 HSSED! L00LOLLLLL 109
6666 0} 6°66 HSYEDI L00LOLLLLO 909

6'666 0} 6'66" HSEED! 100L0LLLOL G09

6666 0} 666 HSzeDl 100L0L 1100 ¥09

6666 0} 6'66" HSLEDI 100L0LLOLL €09

6'666 0} 6'66 HS0€2I 100L0L10LO 209

6666 0} 6'66" HS620I 100101 100} 109

6'666 0} 6'66 HS820I 1001011000 009

6666 0} 6'66" HS229I 100L0LOLLL 665

6'666 0} 6'66" HS920I 100L0LOLLO 865

6666 0} 666 HSSZOI 100L0LOLOL 165

6666 0} 6'66" HSY2OI 1001010100 965

6666 0} 666 Ai4e]] 100L0L00L L G665

6666 0} 6'66" HSZ2Ol 1001010010 65

6'666 0} 6'66 HS120I 100101000} €65

6666 0} 6'66" HS029I 1001010000 265

6'666 0} 6'66 HS610I 100L00LLLL 165

6666 0} 666 HS8LOI 100L00LLLO 065

6'666 0} 6'66" HSZ10I 1001004101 685

6666 0} 666 HS9LOI 1001001100 885

6666 0} 6'66" HSSLOI 10010010} 185

6'666 0} 6'66" HSYLOI 1001001010 985

6666 0} 6'66" HSELOI 100100100} 68

6'666 0} 6'66" HSZLOI 1001001000 785

6666 0} 6'66" HSILOI 10010004} €85

6666 0} 6'66" HSO0LOI 10010001 L0 285

6666 0} 666 HS69I 100L000L0} 185

6'666 0} 6'66" HS8I 1001000100 085

6666 0} 666 HS.20I 10010000} b 6.5

6666 0} 6'66" HS90I 1001000010 8.g

6'666 0} 6'66" HSSOI 100100000} 118

6666 0} 6'66" HSYOI 1001000000 9.6

6'666 0} 6'66" HSEDI L000LLLLLL 6.5

6666 0} 666 HSZOI 1000LLLLLO v.S

[0.] sthun sy g 6'666 0} 6'66" HSLOI 1000LLLLOL €18
6666 0} 666 ainjesedwe) adid seg 05| 1000411100 [ 5

6666 O} 6'66" aunjesadwsay adid se9 60| 1000} LLOLL 9]

6666 O} 6'66" ainjesadwsa) adid seg gyOl 1000411010 0.8

6666 0} 6'66" aunjesadws) adid seg 9| 10001 1100} 695

6'666 0} 6'66" ainjesedwe) adid seg 9Ol 1000111000 896

6666 0} 6'66" aunjesadws) adid sen Gyl 1000LLOLLY 196

6666 0} 6'66" aunjesedwsay adid se9 0| 1000410110 995

[0.] st nun ayL g 6'666 0} 6'66" aunjesadws) adid se9 0| 10001 L0LOL G695

SO 20 8al a1 9a1 sal a1l £al zal 1al 068295¥E2 1

SHIEWSY .. (@v) fedsig way (440 :0L-9Ms N

n

‘440 16 - 9MS) ¥MS

wajsAs jiun Joopui uo ejeq

chapter 10 - 13



[10 - 2 LED Status Indicators Table]

‘pake|dsip s| wa)sAs juelabliyal aius ay) Jo uolIpuod 8y g “Allenpiaipul pakeldsip st SO J0 DO Jayie JO UORIPUOD BY] Y |,

6666 01 666~ 0S8201| 1010001010 059
6666 01 666~ 0S420l| 101000100} 6v9

6666 O} 666~ 08920l 1010004000 8r9

6666 01 666~ 0SG2Ol| _ 10L0000kLL Lv9

6666 O} 666~ OS¥ZOl| 1010000410 9r9

6666 01 666~ 0S€20l| 101000040} 5v9

6666 0} 666" 0S220l| 1010000400 42)

6666 01 666~ 0S120l| 10100000}k £v9

6666 0} 666" 0S0201| 1010000040 zr9

6666 O} 666~ 0S6LOI| 101000000} 19

6666 01 666~ 0S8101| 1010000000 0v9

6666 O} 666~ OSZLOI|  LOOLLLLLLL 6€9

6666 01 666" 0S910I|  L00LLLLLLO 8€9

6666 0} 666" OSGLOI|  LOOLLLLLOL L£9

6666 01 666~ OSYLOI|  L00LLLLLOO 9€9

6666 0} 666" OSELOI|  LOOLLLLOLL 6€9

6666 01 666~ 0SzlOl|  100LLLLOLO vE9

6666 01 666~ OSLLOI|  L0OLLLLOOL £€9

6666 O} 666~ 0S0LOI|  100LE11000 ze9

6666 01 666~ 0S60I| _ L00LLLOLLL 19

6666 O} 666~ 0S8OI|  L0OLLLOLLO 0€9

6666 01 666~ 0S/01| _ 100LLLOLOL 629

6666 0} 666" 08901 1004110100 829

6666 01 666~ 0SGOI|  L00LLLOOLL 129

6666 0} 666" OSPOI| 1004110010 929

6666 O} 666~ OSEOI|  100}11000L sz9

6666 01 666~ 0S20l| 1004110000 29

[0] st nun sy g 6666 O} 666~ OSLOI|  L0O0LLOLLLL €29
6666 01 666" HS0SOI|  L00LLOLLLO 229

6666 0} 666" HS6vOI| _ L00LLOLIOL 129

6666 01 666~ HS8vOI|  L00LL0LLOO 0z9

6666 0} 666" HSZVOI| _ L00LL0LOLL 619

6666 01 666~ HS9¥OI|  L00LL0LOLO 819

6666 01 666" HSS¥OI| _ L00LL0L0O0L 19

6666 O} 666~ HSYYOI| 1001101000 919

6666 01 666~ HSEVOI|  L00LLOOLLL 519

6666 O} 666~ HSZYOI|  100LL00LLO 19

6666 01 666~ HSL¥OI|  L00LLO0LOL €19

6666 01 666" HSOVOI| 1001100400 219

6666 01 666~ HS6EDI|  L00LLO00LL L9

6666 0} 666" HSSEOI|  100L1000LO 019

6666 O} 666~ HSZ€D1| 100110000} 609

[0.] styun oy g 6666 01 666~ HS9EOI| 1001100000 809

so 20 8a1 lan 9a1 sal ¥al €a1 zal 1al 068295vE)
SHIEWSY .. (@v) fedsig way _ (d4d0:01-oms N
win 440 16 - 9MS) YMS

slojedipuj snjeis a31 01

wajsAs jiun Joopui uo ejeq

BS_10_N

14 chapter 10



[10 - 2 LED Status Indicators Table]

sJojeodlpuj snjels d31 0l

‘pake|dsip si wa)sAs juelabliyal aus ay) Jo uolIpuod ay| g “Ajlenpialpul pakeldsip si SO J0 DO Jayle JO UORIPUOD BY] 1V |,

6666 01 666~ 0S0801| 1010100000 L9
6666 0} 666" 0S6YOl| _ L0L00LLLLL 129

6666 01 666~ 0S8YOl|  10L00LLLLO 049

6666 0} 666" OS.¥Ol| _ 10L00LLLOL 699

6666 O} 666~ 0S9¥OI| 1010041100 899

6666 01 666~ OSGYOl|  L0L00LLOLL 2199

6666 O} 666~ OSKYOI|  10L00L10LO 999

6666 01 666" OSEYOl|  10L00LLOOL 599

6666 0} 666" 0S2yOl| 1010011000 99

6666 01 666~ OSLYOl|  L0L00LOLLL €99

6666 0} 666" 0SO0YOl| _ 101L00L0LLO 299

6666 01 666~ 0S6€01| 10100100} 199

6666 01 666" 0S8€01| 1010010400 099

6666 O} 666~ OSZEDI|  10L00L0OLL 659

6666 01 666~ 0S9€01| 1010010040 859

6666 O} 666~ OSGEDI|  101004000L 159

6666 01 666~ OSYEDl| 1010010000 959

6666 01 666" OSEEOI|  10L000LLLL 559

6666 01 666~ 0S2€2l| 1010004110 59

6666 0} 666" OSLEDI|  10L000LLOL €99

6666 O} 666~ OS0€DI| 1010004100 259

[0.] styun oy g 6666 01 666~ 0S6201| _ 10L000L0LL 159

so 20 8a1 lan 9a1 sal ¥al €a1 zal 1al 068295vE)
SHIEWSY .. (@v) fedsig way _ (d4d0:01-oms N
win 440 16 - 9MS) YMS

wajsAs jiun Joopui uo ejeq

chapter 10 - 15



‘poke|dsip si wa)sAs juelabliyal aius ayy Jo uonipuod ay] :g "Ajlenpiaipul pakedsip st SO 10 DO JOYNS JO UOHIPUOD BY] 1V L,

BS_10_N

Aeidsip ajeu o 660100 Z- 101
-I8}|e S}ep PUE ‘Yuow pue Jesax +E 01 1/21'66 9100100 -18 81049q dnyoEq ejep ise| Jo sl 101100011} b
. . Jo1
Sjnuiw JnoH 65:€¢ 9 00:00 -18 81048¢ dNXoBq Ejep ISse| Jo sl ] +0L 1000110 0L
Aeidsip ajeu o 6 0100
-19}|e 9}ep pue ‘Yuow pue Jes A L€ 01 1/21°66 01 0000 2-01 UOI}08}ap J01Id Jo awil] | 401100010} 60L
Sjnuit JnoH 6S:€2 0} 00:00 0l UOI}08}ap JOLID JO BuI] | 1011000100 80/
Aeidsip ajeu o 68 0100
-J9)|e 9}ep pUe ‘YIUuoW pue Jes A L€ 01 /21766 1 00°00 Z-6 UOI}08)ap J01J9 JOo awil] | 401100004} £0£
Sjnui JnoH 6S:€2 0} 00:00 6 UOI}O8)9p JO.LIS JO Bl | 1011000010 90/
Aeidsip ajeu o 660100
-J9)|e 9)ep pue ‘YIUoW puE Jes A L€ 01 1/21°66 1 00°00 Z-8 UOI}08)ap Jo1Ja Jo awil] | 401100000} 0.
8jnuiw noH 6S-€Z 01 00:00 8 U01O8]ep 0.8 JO Bwi] 1011000000 0L
Aeidsip ajeu o 680100
-J9)|e S}ep pUE ‘YIUuoW PUE Jes A L€ 01 1/21°66 1 00°00 Z-/ UOI}03)ap J01IS JO dwil] | LOLOLLLLLL €0.
8jnuiw noH 6S-€Z 01 00:00 / UOO8]ap J0.IS JO Bwl] L0LOLLLLLO 20.
Kejdsip sjeu o 66 01 00"
-19)|e 8jep pue ‘YuowW pue Jes A L€ 01 1/21'66 01 0000 2-9 UOI}08}ap 10119 JO awil] | LoloLLLLOL L0z
Sjnuiw JnoH 6S:€2 01 00:00 9 UOIOB}OP OIS JO B L0LOLLLLOO 00Z
Ae|dsip sjeu . .
-I9}[ }ep pue “‘Yuow pue Jeax LE O} /21’66 0} 0000 2-G uonoojep Joua o awyy | OOFLLOLL 669
Sjnuiw JnoH 6S:€2 0} 00:00 G UOIOB}Op OIS JO B L0LOLLLOLO 869
Aeidsip ajeu o 68 01 00
-J9)|e 9)ep pue ‘Yuow pue Jes A L€ 01 /21766 1 00°00 Z-¥ UOI}08}ap 10119 Jo awil] | +0L0L 1100} 69
Sjnuiw JnoH 6S:€2 0} 00:00  UOIOS)Op JOLIS JO Bl | L0L0L 11000 969
Aeidsip ajeu o 68 0100
-J9)|e 9}ep pue ‘YIuoW pue Jes A L€ 01 /21766 1 00°00 Z-€ UOI}08)ap Jo1I9 Jo awil] | L0L0LIOLLY 569
8jnuiw noH 6S-€Z 01 00:00 € U0108]ap J0.I8 JO Bwl] 10L0LLOLLO 769
Aeidsip ajeu o 680100
-J9)|e S}ep pUe ‘YIUoW PUE Jes A L€ 01 1/21°66 01 00°00 Z-Z UOI)03)ap J01IS JO dwil] | L0L0L 10104 €69
8jnuiw noH 6S-€Z 01 00:00 C Uo1o8}ap J0.Js Jo awi] 101L0L10L00 269
Aeidsip ajeu o 660100
-19)|e 9jep pue ‘YuoWw pue Jes A L€ 01 1/21'66 01 0000 Z-1 UOI}08}ap 1011 JO awil] | LoloLL00LE 169
8jnuiw noH 6S-€Z 01 00:00 | UoiO8}ap J0.IS JO Bwl] 101L0L100LO 069
Ae|dsip sjeu . .
-I9}je 3jep pue ‘YJuow pue Jeap LE 01 /2166 01 00°00 z- o jusung| 001000 689
djnuiw noH v v 6S-€Z 0} 00:00 awy juaund 1010110000 889
v A 66'66 01 000 uoIsIoA MW/S (9 ssaippe) pieoq ue4 1010101000 089
v A 66'66 01 000 uoisIoA MW/S (G ssauppe) pieoq ueq 10L0L00LLL 619
Y v 66'66 03 00°0 UOISIaA WS PJeoq ANI 1010100100 929
SO 20 8d1 201 9a1 sal Qi €al 2al 1al 06829SvECh
SN E wa. 0L- ‘0
HEWSY L (8'v) fedsig M _ (dd0-01-oms N
nun 440 :6 - 9MS) YMS

[10 - 2 LED Status Indicators Table]

ejep Buipyes

slojedipuj snjeis a31 01

16 - chapter 10



[10 - 2 LED Status Indicators Table]

sJojeodlpuj snjels d31 0l

‘pake|dsip s| wa)sAs juelabliyal aius ay) Jo uolIPuod ay g “Allenpiaipul pakeldsip si SO 10 DO Joy)e JO UORIPUOD BY] 1V |,

6666 0} 0000 Buiuado A31 2¥0I LOLLLLOOLL gs.
6666 0} 0000 Buiuado A37 L¥OI 1011110010 ¥SL
6666 ©} 0000 Buiuado A37 0¥OI 101111000} €5/
6666 0} 0000 Buluado A37 6£0I 1011110000 5L
6666 ©} 0000 Buiuado A3 8£DI LOLLLOLLLL 162
6666 0} 0000 Buiuado A37 €01 L0LLLOLLLO 0S.
6666 ) 0000 Buiuado A37 9€0I L0LLLOLLOL 6vL
6666 0} 0000 Buiuado A37 €01 1011101100 8v.
6666 ) 0000 Buiuado A31 €01 L0LLLOLOLL 32
6666 ©} 0000 Buiuado A37 ££0I 1011101010 2
6666 0} 0000 Buluado A37 €0 101110100} 2
6666 ©} 0000 Buiuado AF7 1LEDI 1011101000 [a2s
6666 0} 0000 Buluado A37 09I L0LLLOOLLL (328
6666 ) 0000 Buiuado A37 620 10L1100LL0 [42
6666 0} 0000 Buiuado A37 8201 101110010} 2
6666 ) 0000 Buiuado A37 2201 1011100100 0v.
6666 0} 0000 Buiuado A37 9201 10111000} L 6EL
6666 0} 0000 Buluado A37 620 1011100010 8€L
6666 ©} 0000 Buiuado AF1 20l 101110000} 1€L
6666 0} 0000 Buluado A37 €201 1011100000 9€L
6666 ©} 0000 Buiuado A31 220l LOLLOLLLLL geL
6666 0} 0000 Buiuado A37 1201 L0LLOLLLLO vEL
6666 ) 0000 Buiuado A37 020 L0LL0LLLOL €€L
6666 0} 0000 Buiuado A3 6101 10L1L0LLLOO zeL
6666 ) 0000 Buiuado A37 8101 L0LL0LLOLL 1L
6666 ©} 0000 Buiuado A37 2101 1011011010 0gL
6666 0} 0000 Buluado A3 9101 101101100} 62L
6666 ©} 0000 Buiuado A3 6101 1011011000 82L
6666 0} 0000 Buiuado A31 +10I L0LLOLOLLL 12l
6666 ) 0000 Buluado A37 €101 10L10LOLLO 9zL
6666 0} 0000 Buiuado A31 2101 10L10L0LOL gzl
6666 ) 0000 Buluado A37 11Ol 1011010100 veL
6666 0} 0000 Buiuado A3 0101 10110100} €2L
6666 0} 0000 Bujuado A37 62l 1011010010 44}
6666 ©} 0000 Buiuado A37 80l 101101000} 2.
6666 0} 0000 Buiuado A37 201 1011010000 0zL
6666 ©} 0000 Buiuado A37 901 L0LLOOLLLL 6L
6666 0} 0000 Bujuado A3 6Ol 10L1L00LLLO 8LL
6666 ) 0000 Buiuado A37 $OI 101100} L0} L1
6666 0} 0000 Bujuado A37 €01 1011001100 9L
6666 ) 0000 Bujuado A37 20l 10110010} SLL
000¢ :uado Ajing g 6666 01 0000 Bujuado A3 101 1011001010 vl
SO 20 8a1 201 9a1 sal ¥al €al zal 1al 068.9S¥€Z
Spewsy L (8w fedsig wey _ (dd0-01-oms ‘N
N 440 16 - 9MS) ¥MS

waysAs jiun Joopui uo ejeq

chapter 10 - 17

BS_10_N



[10 - 2 LED Status Indicators Table]

‘pake|dsip s| wajsAs Juelabliyal aus ay} Jo UolIPUOD 8y g “Allenpiaipul pakeldsip st SO 40 DO YL JO UORIPUOD BY] Y |,

apow uoesado €9 1100011100 96.

apow uopesado ze0l 110004101} G6.

apow uoesado LEDI 1100011010 6.

apow uopesadQ 0£9l 110004100} €61

apow uoyesado 629 1100011000 26L

apow uopesado §zol 11000L0LLL 16

apow uoyesado £22| 1100010410 062

apow uonesado 9z0I 110001010} 682

apow uopesado 6z0l 1100010100 88

apow uonesado Zol 11000100} L 181

apow uopesado €29 1100010010 98

apow uopesado zz9l 110001000} G8.

apow uopesado 120l 1100010000 8.

apow uoyesado 0Z9| 110000L L} €8.

apow uopesado 610 1100001110 z8.

apow uopesado g0l 1100001 L0} 18

Ai@ %000 BunesH :£000 Buloo) 12000 UoHeIRUSA 11000 dOIS 10000 apow uoesado 10| 1100004100 082

apow uopesado 91.0| 11000010} } 6.L

apow uoesado G1LOI 1100001010 8./

apow uopesadQ 10| 110000100} 111

apow uopesado €19 1100001000 9/L

apow uopesado z10l 110000041} GLL

apow uopesado |19| 1100000410 2

apow uonesado 0101 110000010} €1/

apouw uopesadQ 69l 1100000400 [

spow uopesadQ goI 11000000} V1L

apow uogesadQ LI 1100000010 044

apow uoyesadQ 9| 110000000} 69.

apow uopesadQ GOl 1100000000 89/

apou uoyesadQ yoI LOLLLLLLLL 191

apow uopesadQ g9l LOLLLLLLLO 99/

apou uopesadQ z| LOLLLLLLOL G9.

q spow uopesadQ LOI LOLLLLLLOO ¥9.

6666 0} 0000 Buiuado A37 0501 LOLLLLLOLL €92

6666 0} 0000 Buiuado A31 6v0I L0LLLLLOLO 29,/

6666 0} 0000 Buiuedo A31 8v0I LOLLLLLOOL 192

6666 0} 0000 Buiuado A37 1Ol 101111000 092

6666 0} 0000 Buiuedo A3 910l LOLLLLOLLL 652

6666 0} 0000 Buiuado A317 640l L0LLLLOLLO 86/

6666 0} 0000 Buiuado A3 ¥10I L0LLLLOLOL 16/

000z :uado Ajin4 a 6666 0} 0000 Buluado A37 €401 10LLLLOLOO 95/

SO 20 8a1 a1 9a1 sal ¥al €al zal 1al 068.957E2 )

syewoy L8 feidsig wiey . (340:01-9ms N

o 440 6 - 9MS) YMS

slojedipuj snjeis a31 01

wajsAs jiun Joopui uo ejeq

BS_10_N

18- chapter 10



sJojeodlpuj snjels d31 0l

‘pake|dsip s wajsAs juelabliyal aius ay) Jo uolIPuod ay g “Allenpiaipul pakeldsip si SO 10 DO oy JO UORIPUOD BY] Y |,

chapter 10 - 19

6666 01 0000 1oy 9ZOI|  110L000LLL 6€8
6666 ©} 0000 1o GZOI| _ 110L000LLO 8es
6666 01 0000 oWy ¥22I| 110100010} £8
6666 ©} 0000 1o €201 1101000100 9€8
6666 01 0000 oWy 222l 110100004} se8
6666 0} 0000 JoWy 1ZOI| 1101000010 vEs
6666 1 0000 JoUl 0201 110100000} £€8
6666 0} 0000 1oy 6101 1101000000 P43
6666 ©} 0000 OU 8LOI|  LLOOLLLLLL 1€8
6666 01 0000 oMy 2101 1100LLLLLO 0e8
6666 ©} 0000 oWy 9101 LL00LLLLOL 628
6666 01 0000 1Ny GLOI|  1100LLLLOO 828
6666 ©} 0000 oWy yLOI|  LL00LLLOLL 128
6666 ©} 0000 oWy €LO1|  1100L1L0LO 9z8
6666 0} 0000 oWy ZLOI|  L100LLLOO0) se8
6666 1 0000 oW LLOI| 1100111000 vz8
6666 1 0000 oNY 0LOI|  LLOOLIOLLL €8
6666 1 0000 601 11L00LLOLLO zz8
6666 0} 0000 1Ny 801l 1100410LOL 128
6666 ©} 0000 1oy £01| 1100110400 0z8
6666 0} 0000 1Ny 901l 11004L00LL 618
6666 01 0000 oWy GOI| 1100110010 818
6666 ©} 0000 vOIl _ 1100L1000L 18
6666 0} 0000 oWy €01| 1100110000 918
Tyl 6666 ©} 0000 oW ZI|  L100LO0LLLL 518
0UBUBUIEW JSE| 80UlS SINOH g 6666 0} 0000 Ny 1oI|  1100L0LLLO vi8
apow uopesado 050l 11L00L0LLOL €18
apow uopessdo 6¥01| 1100101100 218
apow uopesado 8yOI|  11L00L0LOLL 118
apow uopessdo /yOI| 1100101010 0i8
apow uopessdo 9vOI| 110010400} 608
apow uopessdo GyOI| 1100101000 808
opow uopessdo ¥vOI|  LL00L00LLL 2108
apow uopesado ev0I|  1100L00LLO 908
10 :¥000 BunesH €000 Bulo0D 2000 UOREIRUSA 1000 dOIS 10000 spow uopessdo zyOl| 110010010} 508
apow uopesado L0l 1100100100 08
apow uopessdo 0¥Ol| 11001000} ) €08
apow uopeisdo 6€0I| 1100100010 208
apow uopessdo geOIl| 110010000} 108
apow uopeisdo /€01 1100100000 008
apow uopessdo 9€0I|  LL000LLLLL 662
apow uopessdo GEOI| 110004 LLL0 862
g apow uopesado yEOI|  LL000LLLOL 161
S0 20 8a1 a1 9a1 sal val €al zal al 068295vE2)
SHIEWSY L (8v) feldsig wey _ (d40:01-oms N
win 440 16 - 9MS) YMS

[10 - 2 LED Status Indicators Table]

wajsAs jiun Joopui uo ejeq




[10 - 2 LED Status Indicators Table]

‘pake|dsip si wa)sAs juelabliyal aius Yy} Jo UolIpuod ay| g “Ajlenpialpul pakeldsip si SO J0 DO Joyle JO UORIPUOD BY] 1V |,

6666 1 0000 o4 001 LLOLOLLLLL €98

6666 01 0000 1oy 6¥01)  110LOLLLLO z98

6666 0} 0000 oWy 8vOI|  LLOLOLLLOL 198

6666 ©} 0000 oWl 201l 110L0LILOO 098

6666 1 0000 oWy 9¥OI|  LL0LOLIOLL 68

6666 ©} 0000 o4 G¥OI|  110L0LLOLO 858

6666 01 0000 o0y y¥OI| 110101100} 158

6666 1 0000 1o €01l 1101041000 958

6666 01 0000 oWy zyoll  110L0L0LLL 6s8

6666 ©} 0000 oWy L¥OIl  11L0L0LOLLO 58

6666 ©} 0000 JoU 0Ol 110L0L0LO} €98

6666 0} 0000 1oy 6€01|  110L0L0LOO zs8

6666 ©} 0000 JoU 8EOI|  110L0LO0LL 158

6666 01 0000 JoWy L€01|  110L0LOO0LO 058

6666 ©} 0000 JoWy 9€0I1| 110104000} 678

6666 01 0000 oWy GEDI| 1101010000 8r8

6666 ©} 0000 1oy vEOI|  L1L0LOOLLLL 18

6666 01 0000 oWy €601)  1001L00LLLO 9r8

6666 1 0000 1oy Z€OI|  110L00LLOL S8

6666 ©} 0000 JoUl LEOI| 1101004100 vv8

6666 0} 0000 1oy 001 110L00LOLL £v8

6666 ©} 0000 JoW 6201 1101001010 zv8

[yl 6666 01 0000 1oWy 8201 110100100} 18

SouBUR)UIBW }SE| B0UlS SuNoH g 6666 0} 0000 JoWy /20| 1101004000 0v8

S0 20 8a1 a1 9a1 sal val €al zal al 068295vE2)

SHIEWSY L (8v) feldsig wey _ (d40:01-oms N

win 440 16 - 9MS) YMS

slojedipuj snjeis a31 01

wajsAs jiun Joopui uo ejeq

BS_10_N

20- chapter 10



sJojeodlpuj snjels d31 0l

‘pake|dsip s| wajsAs juelabliyal aus sy} Jo UoRIPuoD ay ] g “AllenpiAipul pakeldsip si SO J0 DO Jayle JO UORIPUOD BY] Y |,

[10 - 2 LED Status Indicators Table]

v v 6666 01 00°0 uoisson /g Josseooid TIN-W|  LLLL0LOLOO 086
o J8Juno?
v v ¥SZ 030 Josou (9 ssoippe) pieog uey|  LHOVHIOLOL 688
o Jajunoo
[owplsipunayl| v v vec o0 Jesa (g ssauppe) preoq ueg|  HHOMHI0L00 v8s
Jajunood josay
(&)
v v ¥5Z 01 0 pieoq ANi|  +HOFHIO0OL 188
(®) JajuNod josay
[own]siunayl VY v ¥5Z 01 0 pieoq jonuon|  ++OF++0000 088
[Bop ] sijun ayy v N 6666 O} 6'66" | 8|bue aseyd Jojoe} Jomod 110110100} €/8
. . 1 8n
v v 6'666 0} 6°66- -|BA oAROBYS UL aseyd-py|  FFOHOL000 z.8
. Aan L en
[v]styunayl v M 6666 ) 6°66 -leA 8A10BYS JuBLIND Bseyd-n LL0LL00LLL +18
SO 00 8a1 2a1 9a1 sal ¥l €al zal 1al 068.95+€2 )
S)ylews; “ wia] O L~ NeJ
PHEWSY L. (8°v) fedsig M _ (dd0-01-oms N
wn 440 16 - 9MS) ¥MS
ejep jo sadAy 1ayjo

chapter 10 - 21

BS_10_N



[10 - 2 LED Status Indicators Table]

‘pake|dsip s| wa)sAs juelabliyal a.us sy} Jo uolIPuod 8y g “AllenpiAipul pakeldsip si SO J0 DO JoYle JO UORIPUOD BY] 1V |,

d 6'666 01 6'66- ainjesadway Jie-axejul L0l 11L0LLO00LL 1681
] 6'666 0} 6'66- ainjesadwa) Jie-sxejul 0y0I 110L1000L0 0681
] 6'666 0} 666~ ainjesadway Jie-axejul 60| 110110000} 6881
] 6'666 0} 6'66- ainjesedws) Jie-sxejul geo| 1101100000 8881
] 6°666 0} 666~ ainjesadway Jie-axejul /£9| L1OLOLLLLL /881
] 6666 0} 6'66- ainjesedws) Jie-sxejul 9e 0| LLOoLOLLLLO 9881
] 6°666 0} 666~ ainjesadway Jie-axejul GeO| L10L0LLLOL G881
d 6'666 01 666" ainjesadway Jie-axejul y¢0| L1L0LOLLLOO 881
] 6'666 0} 6'66- ainjesadws) Jle-axejul geO| LiololLoLL £881
d 6666 01 6'66- ainjesadway Jie-axejul zeo| 11L0L0LLOLO 2881
] 6'666 0} 6'66- ainjesadws) Jle-axejul LgO| LL0L0LL0OOL 1881
] 6°666 0} 666~ aJnjesadway Jie-axejul 0g0| 110101 1000 0881
] 6'666 0} 6'66- ainjesedws) Jie-sxejul 6Z0| LL0LOLOLLL 6.8l
] 6°666 0} 666~ ainjesadway Jie-axejul §zo| 110L0LOLLO 8/81
] 6'666 0} 6'66- ainjesedws) Jle-exejul /Z0| LLo0L0LoL0L 1/81
] 6'666 0} 6'66- ainjesadws) Jle-axejul 9zo| LLoL0lolo0 9/81
d 6666 0} 6'66- ainjesadway Jie-axejul GzO| 110L0LOOLL G/81
] 6'666 0} 6'66- ainjesadws) Jle-axejul $Z0| LLoL0lo0L0 V.81
] 6'666 0} 666~ ainjesadway Jie-axejul £Z0| 110L0L000L €/81
] 6'666 0} 6'66- ainjesedws) Jle-sxejul zzo| 110L0L0000 2.81
] 6°666 0} 666~ aJnjesadway Jie-axejul L.zo| L10L00LLLL 1/81
] 6'666 0} 6'66- ainjesedws) Jle-sxejul 0ZO| LL0L00LLLO 0/81
] 6°666 0} 666~ ainjesadway Jie-axejul 6L0| 110100110} 6981
g 6666 01 6'66- ainjesadway Jie-axejul gLo| 110L00L 100 8981
] 6'666 0} 6'66- ainjesadwa) Jle-axejul /10| LLolooLoLL 1981
] 6'666 01 6'66- ainjesadway Jie-axejul 90| 110L00LOLO 9981
] 6'666 0} 6'66- ainjesadws) Jle-sxejul GL0| 110L00L00L G981
] 6°666 0} 666~ ainjesadway Jie-axejul y10| 1101001000 7981
] 6'666 0} 6'66- ainjesedws) Jle-sxejul ¢1.0| 110L000LLL €981
] 6°666 0} 666~ aJnjesadway Jie-axejul 10| 110L000L L0 2981
[0,] st yun ey ] 6'666 01 6'66- ainjesedws) Jle-sxejul | 10| 110L000L0L 1981
] 6'666 0} 6'66- ainjesadws) Jie-axejul 01| 110L000L00 0981
] 6'666 01 6'66- aJnjesadwa} Jie-axejul gD\ 110L0000L L 6681
] 6'666 0} 6'66- ainjesodwa) Jie-axejul go| 110L0000L0 8681
] 6666 01 6'66- aJnjesadwa} Jle-axeyur 20| 110L00000} 1G81
] 6'666 01 6'66- ainjesedws) Jie-exejul 90| 11,0L000000 9681
] 6°666 0} 6'66- aJnjesedws} Jie-axejul GO| LLOOLLLLLL GS81
] 6'666 0} 6'66- ainjesedws) Jie-exejul 0| LLOOLLLLLO 7681
] 6°666 0} 6'66- ainjesedws} Jie-axejul £J| L100LLLLOL €981
d 6'666 01 6'66- aJnjesadwa} Jie-axeyjul zo| 1L00LLLLOO 2681
g K1ane Ajsyeussye UM\_MM_MMWM <] 6°666 0} 6'66- ainjesedws} Jle-axeyul o] LL00LLLOLL 1681
SO 00 8a1 pAe)] 9a1 san ¥al €al cal 1ai 068.96¥€C1L
Syleway L8V fedsig way| (440 :0L-9MS °N

N

‘NO 6 - 9MS) YMS

slojedipuj snjeis a31 01

wajsAs jiun Joopui uo ejeq

BS_10_N

22 - chapter 10



sJojeodlpuj snjels d31 0l

‘pake|dsip s| wa)sAs juelabliyal aus ay) Jo uolIPuod 8y g “Allenpiaipul pakeldsip si SO J0 DO Joyle JO UORIPUOD BY] Y |,

g 6'666 O} 666" aunjesadwsa) adid pinby| €9| 111000LLLO vE6L
) 6666 0} 6'66~ aunjesadwa) adid pinby| €0| 111000LL0L £€61
g 6'666 01 666~ ainjesadwsa) adid pinby ze0| 1110004100 z€e6l
g 6666 0} 6'66~ aunjesadwsa) adid pinby| LeD| 11100010} L €61
g 6'666 0} 666~ ainjesadwsa) adid pinby 0g0| 1110004010 0€6l
g 6'666 O} 666" aunjesadwsa) adid pinby 6201 111000100} 6261
g 6666 0} 6'66- aunjesadwsa) adid pinby| gz0| 1110001000 8261
g 6'666 O} 666" aunjesadwsa) adid pinby 2201 1110000L L1 1261
g 6666 0} 6'66- aunjesadwa) adid pinby 9z0| 1110000110 9261
g 6'666 01 666~ aunjesadwsa) adid pinby 5zO| 111000010} Gz6l
) 6666 0} 6'66~ aunjesadwsa) adid pinby| $22| 1110000100 26l
g 6'666 01 666~ aunjesadwsa) adid pinby €201 111000001} €261
) 6666 0 6'66~ aunjesadwa) adid pinby| zz0| 1110000010 226l
g 6666 0} 6'66- aunjesadwa) adid pinby| L 20| 111000000} 1261
g 6'666 O} 666" aunjesadwsa) adid pinby 0z0I 1110000000 0z61
g 6666 0} 6'66- aunjesadwa) adid pinby| 6101 LLOLLLLLLL 6161
g 6'666 O} 666" aunjesadwsa) adid pinby g1 O| LLOLLLLLLO 8161
g 6666 0} 6'66~ aunjesadwa) adid pinby| /10| LLoLLLLLOL 1161
g 6'666 ) 666~ aunjesadwsa) adid pinby 9101 L10LLLLLOO 96l
) 6666 0} 6'66~ aunjesadwa) adid pinby| GLO| LLoLLLLOLL SL6l
g 6'666 01 666~ aunjesadwsa) adid pinbyj 10| LLoLLiiolo vl6l
g 6'666 O} 666" aunjesadwsa) adid pinby 101 LLoLLLLo0L €161
g 6666 0} 6'66- aunjesadwa) adid pinby| z 0| 1101111000 [451
g 6'666 O} 666" aunjesadwa) adid pinby| 10| LLoLLLOLLL 1161
g 6666 0} 6'66- aunjesadwa) adid pinby| 01.0I LL0LLLOLLO 0L61
g 6'666 O} 666" ainjesadwa) adid pinbi| 62| LLoLLioLol 6061
g 6666 0} 6'66~ aunjesadwsa) adid pinby| 89| 110LLL0L00 8061}
g 6666 O} 666" ainjesadwa) adid pinbyl 20| L10LLL00LL 1061
g 6666 0} 6'66~ aunjesadwa) adid pinby 9O 1101110010 9061
g 6666 0} 6'66- aunjesadwa) adid pinby| 5O 110111000} G061
g 6'666 O} 666" ainjesadwa) adid pinby| 40| 1101110000 7061
g 6666 0} 6'66- aunjesadwa) adid pinby| €9 LLOLLOLLLL €061
g 6'666 O} 666" ainjesadwa) adid pinbi| 20| LLOLLOLLLO 2061
[0.] stjun 8y a 6666 0} 6'66" aunjesadwa) adid pinby| || LLoLLoLLoL 106}
) 6666 0} 6'66~ aunjesadwsa} Jie-axejul 50| 1101101100 0061}
g 6666 0} 6'66~ aunjesadway Jie-axejul 69| L10LLOLOLL 668}
g 6666 O} 6'66~ aunjesadwsa} Jie-axejul gyo| 1101101010 8681
g 6666 0 6'66~ aunjesadwa} Jie-axejul LyO| 110110100} 1681
g 6666 0} 6'66- aunjesadwsa) Jie-axejul 9y9| 1101101000 9681
] 6666 0} 6'66~ aunjesadway} Jie-axejul GyO| L10LLOOLLL G681
g 6666 0} 6'66- aunjesadwa) Jie-axejul yy0| 110L100LLO ¥681
g 6666 0} 6'66~ aunjesadwsa} Jie-axejul gy0| 1101100101 €681
g 6666 0} 6'66~ aunjesadway Jie-axejul Zyo| 1101100100 2681
SO 20 8al a1 9a1 sal ¥al £al zal 1al 068295¥€2 1
SHEWSY 1. (8'v) feidsia wey _ (3d0:01-9ms N
nn NO 6 - 9MS) ¥MS

[10 - 2 LED Status Indicators Table]

wajsAs jiun Joopui uo ejeq

chapter 10 - 23




[10 - 2 LED Status Indicators Table]

‘pake|dsip si wajsAs juelabliyal a.3us ay) Jo UolIPUOD By g “AllenpiAipul pakeldsip st SO J0 DO YL JO UORIPUOD BY] Y |,

g 6666 ©} 0000 6666 O} 0000 8poo Ayoedea/ssaippe /g0l L110LLL00L LL6}
g 6666 0} 0000 6666 O} 0000 3poo Ayoedes/ssaippe 920l  L1LOLLLO0O 9.6l
g 6666 ©} 0000 6666 °} 0000 8poo Ajoedeo/ssaippe 6zOI|  LLL0LLOLLL .61
g 6666 0} 0000 6666 O} 0000 3poo Ayoedes/ssaippe yzoI|  LLLOLLOLLO L6l
g 6666 ©} 0000 6666 O} 0000 3poo Ayoedeo/ssaippe €201 L110LL0LOL £L61
g 6666 0} 0000 6666 O} 0000 3poo Ayoedeo/ssaippe zzol|  L110LL0LOO L6l
g 6666 ©} 0000 6666 O} 0000 3poo Ayoedeo/ssaippe LzOI|  L110LL00LE 1261
g 6666 0} 0000 6666 O} 0000 3poo Ayoedeo/ssaippe 0zoI|  L110LLO0LO 0/61
g 6666 0} 0000 6666 O} 0000 3poo Ayoedeo/ssaippe 6101 111011000} 6961
g 6666 ©} 0000 6666 O} 0000 8poo Ayoedeo/ssaippe 8101l 1110110000 8961
g 6666 0} 0000 6666 O} 0000 3poo Ayoedeo/ssaippe 2LOI|  LLLOLOLLLL L961
g 6666 ©} 0000 6666 °} 0000 8poo Ayoedes/ssaippe 9101  LLLOLOLLLO 9961
g 6666 0} 0000 6666 01 0000 3poo fyoedeo/sseippe G101l LLLOLOLLOL G961
g 6666 ©} 0000 6666 O} 0000 3poo Ayoedeo/ssaippe y|0I|  L1LOLOLLOO 961
g 6666 0} 0000 6666 01 0000 3poo fyoedeo/sseippe €101 LL1OLOLOLL €961
g 6666 ©} 0000 6666 O} 0000 3poo Ayoedeo/ssaippe g0l L1LOLOLOLO 2961
g 6666 ©} 0000 6666 O} 0000 8poo Ayoedea/ssaippe LLOI|  1110L0L00L 1961
g 6666 0} 0000 6666 O} 0000 3poo Ayoedes/ssaippe 0101  1110L0LO0O 0961
g 6666 ©} 0000 6666 O} 0000 8poo Ayoedes/ssaippe 601 1110L00LLE 656}
g 6666 0} 0000 6666 O} 0000 3poo Ayoedeo/ssaippe 801 1110100410 8561
g 6666 ©} 0000 6666 O} 0000 3poo Ayoedeo/ssaippe /O] 111010040} 1561
g 6666 0} 0000 6666 0} 0000 3poo fyoedeo/sseippe 9OI| 1110100100 9561
g 6666 ©} 0000 6666 O} 0000 3poo Ayoedeo/ssaippe oI 11104000k} 5561
g 6666 0} 0000 6666 0} 0000 3poo yoedes/sseippe yOI|  1110L000LO 56l
g 6666 0} 0000 6666 O} 0000 3poo Ayoedeo/ssaippe €01 111010000} €561
g 6666 ©} 0000 6666 °} 0000 8poo Ayoedes/ssaippe gOI| 1110400000 2561
SpU0J8s
¢ fione Apreussye pakeidsia g 6666 0} 0000 6666 O} 0000 8poo Ayoedeo/ssaippe Lol LLL00LELLL 1561
| 6'666 0} 666 ainjessdwie} adid pinbi 0601|  11100LLLLO 0561
g 6666 O} 666~ ainjesedwie) adid pinbil 6¥01)  L1100LLLOL 6v6)
g 6666 O} 666" ainjesedwie} edid pinbi gyOI| 1110011100 8v61
g 6'666 O} 666" aunjesadwa) adid pinby 20| LLL00LLOLL 1161
g 6666 0} 666" ainjesedwie} adid pinbi 91| 1110011010 ov6l
g 6'666 O} 666" aunjesadwsa) adid pinby 50| 111001100} Sv6lL
g 6666 O} 666~ ainjesedwie} adid pinbyl y0I| 1110011000 vv6l
| 6'666 01 666 ainjessdwie) odid pinbi €y01]  11100LOLLL Ev6lL
g 6666 O} 666~ ainjesedwie} adid pinby z0I| 1110010110 w6l
| 6'666 0} 6'66- ainjessdwie) adid pinby 1¥OI|  11100L0LOL Ly6L
g 6'666 O} 666" aunjesadwsa) adid pinby 0Ol 1110010100 ov6lL
g 6666 0} 666" ainjesedwe) edid pinbll 6£01)  11100L00LL 6E61
g 6'666 O} 666" aunjesadwsa) adid pinby geo| 1110010010 8€61
g 6666 O} 666" ainjesedwe) adid pinbyl €01 11100L000) g6t
| 6'666 01 666 ainjessdwie} adid pinby 9€01| 1110010000 9¢6l
g 6'666 O} 666~ ainjesedwie) adid pinbi GeOI|  L11000LLLL Se6l
S0 20 8a1 a1 9a1 sa1 val £al zal 1al 068/9GvEZ)

SHEWSY 1. (8'v) feidsia wey (440 01-9Ms N

wn

‘NO 6 - 9MS) YMS

slojedipuj snjeis a31 01

wajsAs jiun Joopui uo ejeq

BS_10_N

24 - chapter 10



sJojeodlpuj snjels d31 0l

‘pake|dsip s wajsAs juelabliyal a.3ud ay) Jo UolIPUOD 8y g “AllenpiAipul pakeldsip st SO J0 DO JBYle JO UORIPUOD BY] Y |,

g 6666 01 0000 6666 01 0000 pod Ayoedeo/ssaippe 0GOI| 1111010000 000z
g 6666 01 0000 6666 ©1 0000 pod Ayoedeoysseippe 6vOI|  LLLLOOLLLL 6661
g 6666 0} 0000 6666 0} 0000 poo Ayoedeo/ssaippe gyoIl|  LLLLO0LLLO 8661
g 6666 01 0000 6666 ©1 0000 pod Ayoedeoyssaippe /01| LLLLOOLLOL 1661
g 6666 0} 0000 6666 0} 0000 poo Ayoedeo/ssaippe 9yOI|  L11L00LLOO 9661
g 6666 01 0000 6666 01 0000 pod fyoedeo/ssaippe GyOI|  LLLL00LOLL G661
g 6666 01 0000 6666 ©1 0000 po Ayoedeoyssaippe yiOI|  L1LL00LOLO V661
g 6666 01 0000 6666 01 0000 pod fyoedeo/ssaippe evOI|  LL1100LO0L €661
g 6666 0} 0000 6666 01 0000 poo Ayoedeo/ssalppe zyOl| 1111001000 z66)
g 6666 0} 0000 6666 0} 0000 poo Ayoedeoyssaippe LyOI|  LLLLO00LLL 1661
g 6666 01 0000 6666 ©1 0000 2pod Ayoedeo/sseippe 0vOI|  LLLLO00LLO 0661
g 6666 0} 0000 6666 0} 0000 2poo Ayoedeoyssaippe 601 L11L000LOL 6861
g 6666 01 0000 6666 01 0000 2pod Ayoedeoysselppe g0l L111000L00 8861
g 6666 0} 0000 6666 01 0000 po Ayoedeoyssaippe /01| L11L0000L) 1861
g 6666 01 0000 6666 01 0000 pod Ayoedeo/ssaippe 9eDI| 1111000010 9861
g 6666 01 0000 6666 ©1 0000 po Ayoedeo/ssaippe GeOI| 111100000} S861
g 6666 01 0000 6666 01 0000 pod Ayoedeo/ssappe yEOI| 1111000000 861
g 6666 01 0000 6666 ©1 0000 pod Ayoedeoysseippe €01 LLLOLLLLLL €861
g 6666 0} 0000 6666 0} 0000 po Ayoedeo/ssaippe Zeol|  LLLOLLLLLO z86)
g 6666 01 0000 6666 ©1 0000 pod Ayoedeoyssaippe L0l LLLOLLLLOL 1861
g 6666 0} 0000 6666 0} 0000 poo Ayoedeo/ssaippe 00| LLLOLLLLOO 086}
g 6666 01 0000 6666 01 0000 pod fyoedeo/ssaippe 6201 LLLOLLIOLL 6261
g 6666 01 0000 6666 01 0000 pod Ayoedeo/ssaippe gzoI|  LLLOLLLOLO 8161
S0 20 8al /a1 91 sal val €al zal 1al 068295vE)
SHEWSY 1. (8'v) feidsia wey _ (3d0:01-9ms N
win NO ‘6 - 9MS) YMS

[10 - 2 LED Status Indicators Table]

wajsAs jiun Joopui uo ejeq

chapter 10 - 25




10 LED Status Indicators

[10 - 2 LED Status Indicators Table]

26 - chapter 10

BS_10_N



Chapter 11

Safety for Leak

111 Lo T H T oY o 1
11-2 Refrigerant Emission ReAUCLION ... s s 2
S RS -1 =1 4V o RS T=Y VT 4V 3
11-4  Installation Requirements for R32 Refrigerant ...
11-4-1 Safety measures against refrigerant leaks specified in UL60335-1 and UL60335-2-40
11-4-2 Compliance of Mitsubishi City Multi air conditioning systems with UL60335-1/UL60335-2-40............... 4
11-4-3 Refrigerant leakage prevention for the lowest basement.............c.cciiiiiiiiiiciee, 10
11-4-4 Precautions for shut off devices (Shut off valve kit [CMR-M100K-NA] and BC controller [CMB-M-NU-MA/MB-SV]).... 11
11-4-5 Precautions for installing iNdOOr UNIES ........coc.uiiiiiiii e e 16
11-4-6 Precautions for installing alarm device (MA remote controller, model name: PAR-43MAAUB or later) ... 17
11-4-7 Precautions for MESh CEIIING .........ooi it e e e e e e e e e e e e ennneeeee s
11-4-8 Restrictions on installation environment of outdoor units

11-5 Precautions for TSt RUN ...t s 20
11-6 Lo Yoz TUL AT 0T Eo ] RS T=Y VAT 3T 21
11-6-1 ChecCk DEfOre SEIVICING .......oiuiiiiiitiiiii ittt ettt ettt et nnees 21
11-6-2 Refrigerant Charging during SeIVICING ........cceeiiiuiiieeiiiiee e s e e e s s e e s sennee e s enneeeeeean 21
B T O (o7 O 4 T PP 21
11-6-4 How to Perform the CirCUit ChECK..........cuuiiiiie e e 21
11-7  Actions to Take When Refrigerant Leaks .........ccccuccvemmriiniemnniinninsnnsss s nnsssss s ssssssss s sssssss s sssssssnens 26
11-7-1 In Case of the Alarm in @ ROOM ......o.uiiiii ettt e e eee e snee e ene e e eanes 27
11-7-2 In Case of the Alarm in the SuperviSor ROOM..........coiiiiiiiiiiiiee e 28
11-7-3 Flowchart for Refrigerant Leak

11-8  Other SeIVICES.. ..t e e n e n e n e 31
119 TroubleShOOtING.......cciii e 32
L N I (o TU] ][] oo g T TN £ USSR 32
11-9-2 Checking and Changing the System Configuration .............cccceuiiiiiiiiiiiii e 34
11-10  Other Precautions..........ccciiiiiiiiiic i s s a e e n e nanes 37
11-10-1 Precautions for Refrigerant Recovery, Vacuum Drying, and Air Tightness Test .........cccccceiiiiniiiennn. 37
11-10-2 Precautions That Must Be Taken for Maintenance............coeoieiiiiiiiiiiicceceee e 37
11-10-3 Precautions That Must Be Taken for Removal and Disposal .............coooiivieiiiiiiie e 37

GB_BS_11



GB_BS_11



[11-1 Introduction ]

11-1 Introduction

This chapter is for the following models that use R32 refrigerant.

*For the latest applicable models, check with local distributors.

Outdoor unit

Category Model
PURY-EM_TXU-A
Heat Recovery R2-Series (High efficiency)
PURY-EM_YXU-A
PURY-HM_TXU-A
Hyper Heating Inverter R2-Series
PURY-HM_YXU-A
PUHY-EM_TXU-A
Heat Pump Y-Series (High efficiency)
PUHY-EM_YXU-A
PUHY-HM_TXU-A
Hyper Heating Inverter Y-Series
PUHY-HM_YXU-A
BC Controller
Category Model
Main BC Controller CMB-M_NU-MA-SV
Sub BC Controller CMB-M_NU-MB-SV
Indoor unit
Category Model

Ceiling cassette (4-way flow type)

PLFY-M_NFMU-A

PLFY-EM_NEMU-A

Ceiling concealed (Low static pressure type)

PEFY-M_NMSU-A

Ceiling concealed (Medium static pressure type)

PEFY-M_NMAU-A

Vertical-concealed

PVFY-M_NAMU-A

Ceiling suspended

PCFY-M_NKMU-A

Wall mounted

BS_11

PKFY-M_NLMU-A

PKFY-M_NKMU-A
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11 Safety for Leak

[11-2 Refrigerant Emission Reduction ]

11-2 Refrigerant Emission Reduction

Dispose of recovered refrigerant according to local regulations such as the Code of Federal Regulations.
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[11-3 Safety for Servicing ]

11-3 Safety for Servicing

Follow the precautions listed below when handling R32-type refrigerant even more strictly than when handling conventional
types of refrigerant (R410A, R407C, and R22).

+Safety measures that comply with UL60335-2-40 ed.4 are required when the maximum refrigerant leak concentration ex-
ceeds LFL x 1/2.

*LFL: Lower Flammability Limit (kg/m3)

+Never use other types of refrigerant than R32 for the packaged air conditioners using R32.

+As with other refrigerant, R32 is heavier than air, so it tends to stagnate at the bottom (near the floor). R32 stagnated in the
bottom area of room may reach the burning concentration. Maintain the safe work environment to avoid burning by appropri-
ately ventilating the room. Be sure to prevent refrigerant stagnation especially when working in basements, closed rooms, or
outdoor environments that easily cause refrigerant stagnation, by carrying a mobile gas leak detector in operation, operating
local exhaust systems, or taking other measures.

When a refrigerant leak is found in a room or place with no adequate ventilation, avoid using fire and do not operate work until
the work environment improves with appropriate ventilation.

+Appropriate ventilation is also required for brazing work to avoid refrigerant burning. Additionally, make sure that there is no
hazardous materials or flammable materials nearby and take fire prevention measures.

If refrigerant leaks during brazing work, put out the fire, such as that of torches, immediately.

+Ventilate workplaces when refrigerant leaks during work.

+Keep ignition sources, such as gas burning appliances and electric heaters, sufficiently away from workplaces where instal-
lation, repair, or relocation is conducted.

+Do not mix R32 with other materials, such as air, in the refrigerant circuit when installing, repairing, or relocating the air con-
ditioner. If it is mixed with other materials, such as air, the pressure inside the refrigeration circuit becomes abnormally high,
causing bursting or injuries.

+Make sure that the refrigerant gas is not leaking after the installation work. The refrigerant gas leaking in a room may generate
toxic gases or cause fire when coming into contact with fire from heating equipment, such as fan heaters and stoves.

+Make sure that installation work, repair, relocation, and other work are correctly conducted by specialists who can safely han-
dle slightly flammable refrigerant according to the Installation Manual. Any failure may result in abnormal refrigeration cycles,
water leak, electric shock, fire, or other dangerous accidents.

+*When recovering refrigerant, be sure to connect the refrigerant hose correctly to prevent a refrigerant leak from joints. After
refrigerant recovery, check if the residual pressure increases again. If it does, perform refrigerant recovery again.

+Never modify the air conditioner.
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11 Safety for Leak

[11-4 Installation Requirements for R32 Refrigerant ]

11-4 Installation Requirements for R32 Refrigerant

11-4-1 Safety measures against refrigerant leaks specified in UL60335-1 and UL60335-
2-40

Since R32 refrigerant is slightly flammable, refrigerant charge limits or installation of safety devices as shown below, are
required to avoid the risk of fire in the room if the refrigerant leaks.

The installation of safety devices is required if the refrigerant concentration exceeds LFL x 1/2 in the room in case of a re-
frigerant leak (in ENHANCED TIGHTNESS REFRIGERATING SYSTEMS).

Refrigerant gas charge limit Implementing safety measures

G
m§Z—XAxh,

: Refrigerant gas amount (kg) or Shut off device [Kol§ %';gtgfnﬂon airflow (o]l Ventilation system [¢J@ Natural ventilation

: LFL: Lower Flammability Limit (kg/m?)
: Floor area (m?)
: Leakage height (m)

>0 3

>

* LFL: Lower Flammability Limit (kg/ma)
refers to the minimum concentration of refrigerant that can propagate a flame when uniformly mixed with air.
R32: 0.306(kg/m?3)
LFLx1/2(R32): 0.153(kg/m3)

Note |

What is UL60335-1/UL60335-2-40?

—Safety Standard for Household and Similar Electrical Appliances

+ULB0335-1: General requirements of Safety Standard for Household and Similar Electrical Appliances

+UL60335-2-40: Particular Requirements for Electrical Heat Pumps, Air Conditioners and Dehumidifiers of Safety Standard
for Household and Similar Electrical Appliances

11-4-2 Compliance of Mitsubishi City Multi air conditioning systems with UL60335-1/
UL60335-2-40

To comply with UL60335-1/UL60335-2-40, Mitsubishi R32-compatible City Multi air conditioning systems have optional
safety devices listed below. The following shut off devices comply with the requirements for ENHANCED TIGHTNESS RE-

FRIGERATING SYSTEMS.

Shut off device

+Shut off valve kit (CMR-M100KT-NA) *For Y-Series
+BC controller (CMB-M***NU-MA/MB-SV) *For R2-Series

Detector/Alarm

+Alarm: MA remote controller (PAR-43MAAUB and later)
+Detector: The indoor units are equipped with a built-in refrigerant sensor. (For applicable models, refer to the catalogs.)

For your reference, the following shows the selection flow of R32-compatible City Multi air conditioning systems and safety
equipment, as well as installation illustrations of the safety devices against refrigerant leaks into the room.

Note |

Check the following when selecting or installing safety devices.

*The M-NET remote controller (ME remote controller) cannot be connected to R32 air conditioning systems.
+Reassess the safety measures if you change the room layout.

+Check whether each indoor unit is used in large space or with a safety device.

+Shut off devices used as safety devices differ between the City Multi Y-Series and R2-Series.

4 - chapter 11 BS_11



[11-4 Installation Requirements for R32 Refrigerant ]

Leakage height refers to the distance from the floor to a potential refrigerant leak point, and is defined as the lesser of either

the installation height of the indoor unit or the installation height of the refrigerant piping joint (excluding brazed joints) con-

nected to the indoor unit. For details, see the illustrations below. The installation height of the indoor unit is the distance

from the floor to the bottom of the air outlet.

*Ensure that the leakage height is 1.8 m or higher from the floor before installation. (For the installation height requirements
for each indoor unit model, refer to the Installation Manual.)

*When installing a duct for ceiling concealed models, the leakage height is defined as the lowest among the installation
height of the duct air outlet, the ceiling, and the indoor unit.

(1) Leakage height for wall-mounted indoor unit (2) Leakage height for ceiling suspended indoor unit (3) Leakage height for ceiling cassette indoor unit

Refrigerant
piping

Refrigerant

piping '« Indoor unit

Indoor unit  Air outlet
(bottom surface)

Indoor unit

Refrigerant :
ipe joi Air outlet
pipe joint Leakage height*2
Leakage height*1 Leakage height Installation
Installation Installation he_ight or.
height height ceiling height
or1.8m(¥) or2.5m (¥

*1 If the installation height is unknown, the value marked with (*) in the above illustration is considered as the leakage height.
If the actual installation height is lower than the value marked with (*) in the above illustration, the actual installation height is considered as the leakage height.
*2 The installation height or the ceiling height, whichever is lower, is considered as the leakage height.
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11 Safety for Leak

[11-4 Installation Requirements for R32 Refrigerant ]

ECity Multi Y-Series
<Safety measure selection flow>

<Large space configuration> | Yes
No safety measures are required.

Total refrigerant amount > maximum refrigerant amount

| Select air conditioning system |

Not usable

Reassess the system

No

Does each room satisfy the following

requirement? Yes

Floor area £ Minimum allowable floor area
(7.3 m?) for indoor unit
installation

No

Maximum refrigerant leak concentration

( Total refrigerant amount
L(Leakage height x floor area)

JSLFLX 1/2*1

No (Install a detector and a shut off valve kit.)

Reassess the system

Does the installation
environment of shut off valve kit meet local
safety requirements and the following condition? *2 No

System refrigerant amount
SLFLx 112

Floor area x shut off valve kit installation height ~

Yes

Total piping length between the No

shut off valve kit and each indoor unit
meets the requirements. *3

Installation completed

*1 For details, refer to 11-4-4 1. "[1] Determining the necessity of the shut off valve kit".

*2 For details, refer to 11-4-4 1. "[2] Shut off valve kit installation requirements”.

*3 For details, refer to 11-4-4 1. "[3] Shut off valve kit installation requirements (for piping length)".

* Regardless of whether an air conditioning system is installed in the lowest basement or not, ensure that the total refrigerant amount of the air conditioning
system with the highest refrigerant amount in the building, when divided by the volume of the lowest basement, does not exceed the LFL. For details, refer

to 11-4-3. "Refrigerant leakage prevention for the lowest basement™.

* Installation requirements may be defined by the New Design Tool Software of Mitsubishi Electric Corporation or the Diamond System Builder Software of

Mitsubishi Electric Trane HVAC US.
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[11-4 Installation Requirements for R32 Refrigerant ]

<System diagram>
When using shut off device

Outdoor unit

Refrigerant piping

M-NET transmission line

6
Shut off

182 1 4 valve kit
TB3 *2

Shut off

"TB2 1 valve kit
TB3 *2

Shut off

"TB2*1 valve kit
TB3 ™

Remove the CNSB
short circuit

TB5

TB5 T

TB5

=1 =]

connector *8

Indoor unit

Indoor unit
(with built-in
refrigerant sensor)

=

MA remote
controller

Indoor unit
(with built-in

refrigerant sensor)

Indoor unit
(with built-in
refrigerant
sensor)

= =

Room A

MA remote MA remote

controller (main  controller

remote controller) (sub remote
controller) *4

MA remote
controller

Room B

Indoor unit
(with built-in
refrigerant sensor)

Indoor unit (with
*5 | built-in refrigerant
sensor)

[===o)
MA remote
controller

Room C

(with built-in
refrigerant sensor)
Unitin a large
space configuration
89

=

MA remote controller
(main remote controller) *3

Room D (large space)

=

MA remote controller
(supervisor remote
controller) *3

Supervisor room

Room A: A shut off valve kit is connected to one indoor unit.
Room B: A shut off valve kit is connected to multiple indoor units (the diagram illustrates two indoor units).
Room C: A shut off valve kit is connected to multiple indoor units (the diagram illustrates two indoor units).
Room D: For use in large space.

— No safety devices are required.

*1 Connect the outdoor unit, indoor unit, and shut off valve kit to TB2 on the shut off valve kit.

*2 Up to 8 indoor units can be connected to TB3 on the shut off valve kit.

*3 When using a supervisor remote controller, connect two MA remote controllers (PAR-43MAAUB or later), and set one as the main controller and the other
as the supervisor remote controller using the Main/Sub setting.
The main controller cannot be used as a supervisor remote controller.
A supervisor remote controller can be connected to any indoor unit.

*4 For requirements for pairing MA remote controllers, refer to 11-4-6. "Precautions for installing alarm device (MA remote controller, model name: PAR-
43MAAUB or later)".

*5 For requirements for grouping indoor units, refer to 11-4-6. "Precautions for installing alarm device (MA remote controller, model name: PAR-43MAAUB
or later)".

*6 The quantity of connectible shut off valve kits depends on the equivalent power supply of the connected outdoor unit.
Calculate the number of the shut off valve kit by referring to the Data Book for the outdoor unit or MELANS Centralized Controller Technical Manual.

*7 One shut off valve kit can be connected to indoor units installed in multiple rooms.

*8 For large space configuration, remove the CNSB short circuit connector on the indoor unit circuit board to disable the built-in refrigerant sensor in the indoor
unit.
For ceiling concealed models, however, do not use large space configuration.
For the conditions for removal of the CNSB short circuit connector, refer to 11-4-5. “[2] Enable/disable settings for refrigerant sensor (CNSB short circuit
connector)”.

*9 If disabled, the built-in refrigerant sensor in the indoor unit does not issue refrigerant leak alarm.

k4
©
[}
-
—
o
[
>
=
Q
©
(7]
-
-

BS_11 chapter 11 - 7



11 Safety for Leak

[11-4 Installation Requirements for R32 Refrigerant ]

ECity Multi R2-Series
<Safety measure selection flow>

the system

P

Select air conditioning system |

No

Total refrigerant amount < maximum refrigerant amount

Yes

Does the installation
environment of BC controller meet local

safety requirements and the following condition? *1
No

System refrigerant amount
Floor area x BC controller installation height

SLFLx 112

Yes

Does each room satisfy the following
requirement?

Floor area < Minimum allowable floor area
(7.3 m?) for indoor unit
installation

Yes

No

Total piping length

between each branch of the BC
controller and each indoor unit meets
the requirements. *2

No

Yes

Installation completed

*1 For details, refer to 11-4-4 2. "[1] BC controller installation requirements".

*2 For details, refer to 11-4-4 2. "[2] Branch piping length requirements for indoor units controlled by BC controller with a built-in shut off valve".

* Regardless of whether an air conditioning system is installed in the lowest basement or not, ensure that the total refrigerant amount of the air conditioning
system with the highest refrigerant amount in the building, when divided by the volume of the lowest basement, does not exceed the LFL. For details, refer

to 11-4-3. "Refrigerant leakage prevention for the lowest basement”.
* Installation requirements may be defined by the New Design Tool Software of Mitsubishi Electric Corporation or the Diamond System Builder Software of

Mitsubishi Electric Trane HVAC US.
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[11-4 Installation Requirements for R32 Refrigerant ]

<System diagram>

Outdoor unit

B3

Refrigerant piping
M-NET transmission line
TB2*1 TB2 *1
BC BS*7
TB3 *2 TBX TB3 *2
|
[l | i
L -
*3 Alarm
(field supplied)

Indoor it (vith Indoorurit (vith Indoor unit (with Indoor unit (with Indoor urit (vith Indoor urit (vith Indoor it (with Indoor unit (with

buitin refrigerant buitin refrigerant buitin refrigerant ouitin efrigerant| buitin refrigerant buitin refrigerant buitin refrigerant buitin efrigerant|

sensor) sensor) sensor) sensor) sensor) sensor) sensor) sensor)
l TB5 ‘ l TB5 ‘ l TB5 ‘ TB5 l TB5 ‘ l TBS ‘ l TB5 ‘ ITBS

*6
*5 *5
[===o) [===]o) [===o) [===]o) [===Jo) [===Jo) [===Jo) [===o)
MA remote MA remote MA remote MA remote MA remote MA remote MA remote MA remote MA remote
controller controller controller controller controller controller controller controller controller *4
(main remote  (sub remote
controller) controller)
Room A Room B Room C Room D Room E Room F Supervisor room

Room A: One indoor unit is connected to one branch port of the BC controller.
Room B: Two or more indoor units are connected to one branch port of the BC controller.
Room C: One indoor unit is connected to two branch ports of the BC controller.
(If the total capacity of downstream indoor units is 55 or above, two branch ports must be used. For details, refer

to the Installation Manual of BC controller.)
Room D-F: Indoor units are connected to the sub BC controllers. (Connection restrictions are the same as when connected

to the main BC controller.)

*1 Connect an outdoor unit or another BC controller to TB2 of the BC controller.

*2 Connect an indoor unit controlled by the BC controller to TB3 of the same BC controller.

*3 A field-supplied building-wide alarm can be installed in case an indoor unit detects a refrigerant leak. For the setup, refer to the Installation Manual for the
BC controller.

*4 When using a supervisor remote controller, connect two MA remote controllers (PAR-43MAAUB or later), and set one as the main controller and the other
as the supervisor remote controller using the main/sub setting.
The main remote controller cannot be used as an a supervisor remote controller.
A supervisor remote controller can be connected to any indoor unit.

*5 For requirements for pairing MA remote controllers, refer to 11-4-6. "Precautions for installing alarm device (MA remote controller, model name: PAR-
43MAAUB or later)".

*6 For requirements for grouping indoor units, refer to 11-4-6. "Precautions for installing alarm device (MA remote controller, model name: PAR-43MAAUB
or later)".

*7 Up to 11 sub BC controllers can be connected.
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11 Safety for Leak

[11-4 Installation Requirements for R32 Refrigerant ]

11-4-3 Refrigerant leakage prevention for the lowest basement

Regardless of whether an air conditioning system is installed in the lowest basement or not, ensure that the total refrigerant
amount of the air conditioning system with the highest refrigerant amount in the building, when divided by the volume of the

lowest basement, does not exceed the LFL.

r

M
Axh

= LFL

M : Total refrigerant amount (kg)

. Total floor area of the lowest basement (m?)

h . Ceiling height of the lowest basement (m)

LFL : Lower Flammability Limit (kg/m?), 0.306 (kg/m?®) for R32

>

2F
55 2
) I A I I b T I T
| —) ;\KJ | —)
Total refrigerant Indoor unit
amount M Refrigerant leak
O

1F

Lowest basement

Staircase

Basement room

Total floor area of the lowest basement A
Ceiling height of the lowest basement h

*If the calculated result exceeds the LFL, additional safety measures should be implemented according to the local building code.
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[11-4 Installation Requirements for R32 Refrigerant ]

11-4-4 Precautions for shut off devices (Shut off valve kit [CMR-M100K-NA] and BC
controller [CMB-M-NU-MA/MB-SV])

Installation of shut off devices is required if the concentration of leaked refrigerant in the room exceeds 1/2 of the LFL.
Read through the following and consider the necessity and installation location of the shut off valve kit, installation location
of the BC controller, and length of branch piping.

1. Shut off device for Y-series (Shut off valve kit)

[1] Determining the necessity of the shut off valve kit
Determine whether the shut off valve kit is required in each room using the formula below.

Necessity of the shut off valve kit (in large space)
Installation of the shut off valve kit is not required if the following formula is satisfied.

( )
m 1
Rf =———— = x —
f Axhr LFL 2
R : Maximum refrigerant leak concentration (kg/m?)
m  : Charged refrigerant amount (total refrigerant amount) (kg)
A : Floor area (m?)
h- . Leakage height (m)
LFL : Lower Flammability Limit (kg/m?), 0.306 (kg/m?) for R32
. J

90
------ Leakage height 1.8 m
80 — — —Leakage height 2.2 m
Leakage height 2.5 m
)
= 10 Shut off valve kit
§ 60 Required (large space configuration)
E -
@ -
§ 50
(0]
2
% 40
- . Not required
S 30 .-~ (large space configuration) =<
© - []
c -
5 5
[Pt
2
10 2
< 2 e ©
(72}
0 -
-

0 50 100 150 200

Floor area of the space where refrigerant leaks [m?]
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11 Safety for Leak

[11-4 Installation Requirements for R32 Refrigerant ]

[2] Shut off valve kit installation requirements

AWARNING

(When R32 refrigerant is used)

*When installing the unit in the ceiling space, the floor area of the room under the unit is referenced.

+The unit shall be installed, operated and stored in a room with a floor area according to the following figure.

*When installing the shut off valve kit, if the floor area of the installation site falls below the minimum area (Amin) defined in
Equation 1, change the system or location of the kit.

+If the installation height of the shut off valve kit is not 2.5 m, install the shut off valve kit according to Equation 1.

+If the minimum area (Amin) is over 250 m?, review the safety measures and the installation location.

Amin = mc/(0.5 x 0.306 x Hr) ...Equation 1
mc: Refrigerant charge in the system
Hr: Height from the floor to the shut off valve kit

Table1
Refrigerant concentration and required safety measure
(height of ceiling = 2.5 m [8-3/16 ft])

Amin mc Amin mc
m? ft2 kg Ib oz m? ft2 kg Ib oz
5 53.9 19 4 3 110 11841 42.0 92 9
10 107.7 3.8 8 6 120 1291.7 45.9 101 3

20 215.3 7.6 16 12 130 1399.4 49.7 109
30 323.0 11.4 25 2 140 1507.0 53.5 117 15

40 430.6 15.3 33 11 150 1614.6 57.3 126
50 538.2 19.1 42 1 160 1722.3 61.2 134 14
60 645.9 229 50 7 170 1829.9 65.0 143 4
70 753.5 26.7 58 13 180 1937.6 68.8 151 10
80 861.2 30.6 67 7 190 2045.2 72.6 160 0
90 968.8 34.4 75 13 200 2152.8 76.5 168 10
100 1076.4 38.2 84 3 210 2260.5 79.5 175 4

* If the values of Table1 are different from the values calculated by Equation 1, use the results calculated by the New Design Tool software of Mitsubishi Electric

Corporation or the Diamond System Builder software of Mitsubishi Electric Trane HVAC US.

Fig. 1
Refrigerant concentration and required safety measure (height of ceiling space = 2.5 m [8-3/16 ft])

120

—  [265]
e
S 100 NG (UL60335-2-40 ed.4 for R32)
o
< [220]
[=
3 80
£ [176]
& At least one safety
& 60 [ measurementis
& [1321F required.*1, *2, *3
T 40
£ 88
I 20 No safety measurement
S 7

0

0 50 100 150 200 250
[538] [1076] [1615] [2153] [2691]

Amin (m?2) [ft?]

*1 Please be aware that this product does not have built-in safety measures for installation.

*2 The system is UL-Listed for the ETRS (ENHANCED TIGHTNESS REFRIGERATING SYSTEM). Therefore, please note that the installation requirements

indicated in Fig. 1 are mitigated compared to ASHRAE 15 or local building codes.
*3 For safety reasons, do not install a shut off valve kit of other manufacturers in the refrigerant circuit to prevent equipment failure.

Note |

For the amount of additional charge of R32 and its maximum amount within the system, refer to the Data Book.
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[11-4 Installation Requirements for R32 Refrigerant ]

[3] Shut off valve kit installation requirements (for piping length)

If the maximum concentration of leaked refrigerant exceeds 1/2 of the LFL, the shut off valve kit must be installed in a

location where the concentration of the refrigerant after shut off does not exceed 1/2 of the LFL. Therefore, install the shut

off valve kit within the total piping length L as shown in the illustrations below.

*For the selection of indoor or outdoor units and requirements on the total piping length and furthest piping length for the
systems, refer to the Data Book.

*Installation requirements are defined by the New Design Tool Software of Mitsubishi Electric Corporation or the Diamond
System Builder Software of Mitsubishi Electric Trane HVAC US.

<System diagram>

Shut off valve kit Indoor unit
. T T T T T T T T T T T T T T ~
Outdoor unit { Total piping length L \l
Room A Floor area A
oc sV IC L~ Leakage height h,
L Total capacity
I Q
\ —~—
PR R R S -
4 Total piping length L
! Room B
Floor area A Ensure calculations are done for

\Total capacity )
Q each room where a shut off valve kit

Leakage height h:
Z 9 & is installed.

R T R R

P
/ Total piping length L
L Room C Floor area A
sV IC L~ Leakage height h
(Use the smallest
| room)
I Room D
| |
1 IC 1
: Total capacity, :
\ /
A I S—— | 7z
e A

L : Total piping length (m)
— Total piping length between the shut off valve kit and each indoor unit

Q : Total capacity
— The total capacity and quantity of indoor units connected to a shut off valve kit are as

follows: the total maximum capacity is 96, and the total quantity is 8.

A : Floor area (m?)
— In the actual calculation, use the room, of which volume obtained by multiplying the floor area

by the leakage height is the smallest.
hr : Leakage height (m)

Xx
©
o
-
1Y
L
>
2
o
©
(72}
-
=

[4] Equivalent piping length of shut off valve kit
When shut off valve kit is used in a system, the equivalent piping length of the shut off valve kit should be added to the
equivalent piping length calculation. For details, refer to section "Piping Design" of the Data Book.
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11 Safety for Leak

[11-4 Installation Requirements for R32 Refrigerant ]

2. Shut off device for R2-series (BC controller)

[1] BC controller installation requirements
Check that the difference of elevation between indoor and outdoor units and the length of refrigerant piping are within the
limitations provided by Data Book.

AWARNING

+If the minimum area (Amin) is over 250 m2, review the safety measures and the installation location.

+If the BC controller is installed above the ceiling, and the boundary with the living space is unclear, use the floor area of the
room directly below the BC controller and the height from the floor of that room to the ceiling for the calculation. Refer to the
Data Book for the details.

+If the BC controller is installed at a height of 1.8 m or less from the floor, install a device equipped with air circulation equip-
ment in accordance with local regulations.

+The unit shall be installed, operated and stored in a room with a floor area according to the following figure.

*Table 1 and Fig. 1 show the floor area of the BC controller installation site and system refrigerant amount when the height
from the floor to the BC controller is 2.5 m [8-3/16 ft]. However, if the height is not 2.5 m, please keep the minimum area
(Amin) calculated by Equation 1.

*When installing a BC controller, if the floor area of the BC controller installation site falls below the minimum area (Amin)
defined in Equation 1, please take appropriate safety measures in accordance with UL standards.

Amin = mc/(0.5 x 0.306 x Hr) ...Equation 1
mc: Refrigerant charge in the system
Hr: Height from the floor to the BC controller

Table1
Refrigerant concentration and required safety measure
(height of ceiling = 2.5 m [8-3/16 ft])

Amin mc Amin mc
m? ft? kg Ib oz m? t? kg Ib oz
5 53.9 19 4 3 110 11841 42.0 92 9
10 107.7 3.8 8 6 120 1291.7 45.9 101 3

20 215.3 7.6 16 12 130 1399.4 49.7 109
30 323.0 11.4 25 2 140 1507.0 53.5 117 15

40 430.6 15.3 33 11 150 1614.6 57.3 126
50 538.2 19.1 42 1 160 1722.3 61.2 134 14
60 645.9 229 50 7 170 1829.9 65.0 143 4
70 753.5 26.7 58 13 180 1937.6 68.8 151 10
80 861.2 30.6 67 7 190 2045.2 72.6 160 0
90 968.8 34.4 75 13 200 2152.8 76.5 168 10
100 1076.4 38.2 84 3 210 2260.5 79.5 175 4

* |If the values of Table 1 are different from the values calculated by Equation 1, use the results calculated by the New Design Tool software of Mitsubishi
Electric Corporation or the Diamond System Builder software of Mitsubishi Electric Trane HVAC US.

Fig. 1
Refrigerant concentration and required safety measure (height of ceiling space = 2.5 m [8-3/16 ft])

120
[265]

100 NG (UL60335-2-40 ed.4 for R32)
[220]

80
[176]

At least one safety

60 measurement is
[132] [ required.*1, *2, *3

System refrigerant amount (kg) [Ib]

40
[88]
20 No safety measurement
[44]
0
0 50 100 150 200 250
[538] [1076] [1615] [2153] [2691]

Amin (m2) [ft?]

*1 Please be aware that this product does not have built-in safety measures for installation.

*2 The system is UL-Listed for the ETRS (Enhanced Tightness Refrigerating System). Therefore, please note that the installation requirements indicated in
Fig. 1 are mitigated compared to ASHRAE 15 or local building codes.

*3 For safety reasons, do not install a shut off valve kit of other manufacturers in the refrigerant circuit to prevent equipment failure.
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[11-4 Installation Requirements for R32 Refrigerant ]

[2] Branch piping length requirements for indoor units controlled by BC controller with a built-in shut off valve

The BC controller with a built-in shut off valve is equipped with an internal shut off valve. The length of the branch pipe run-

ning from the shut off valve must meet the requirements to ensure that the maximum refrigerant concentration after shut off

does not exceed 1/2 of the LFL.

*For the selection of indoor or outdoor units and requirements on the total piping length and furthest piping length for the
systems, refer to the Data Book.

*Installation requirements are defined by the New Design Tool Software of Mitsubishi Electric Corporation or the Diamond
System Builder Software of Mitsubishi Electric Trane HVAC US.

<System diagram>

Indoor unit
Main BC (T T T e — e — e ——————— = -
controller Total piping length L 1
Outdoor | Room A Floor area A
unit Total capacity L — Leakage height hr
Q (up to M54)
ocC Room B
Total capacit Floor area A
Q (up t0p|v|54); L — Leakage height hr
Ensure calculations are
performed for each branch
oS-SS --S-S=-S=-S=-S-S-S=-S=-S=-S=-S=-S=-S=S======= port corresponding to each
room.
Room C Floor area A
BC Leakage height hr
< (Use the smallest
room.)
Room D
Total capacity
Q (up to M54)
Room E Floor area A
Total capacity [~ Leakage height hr
Q (M55 to M96) |
______________________________ 7
1~ TTowlpipinglengh L T T TmTTTTTTTTT !
1 Room A Floor area A
Total capacity L~ Leakage height hr
| Q (up to M54) 1
___________________ ~
_____________________________ Z
Room B \
I
Total capacity Floor area A |
Q(uptoM54) [ Leakage heighthr | Ensure that the same
! calculations are performed
/’ for each branch controlled
SSSSoSsSSSoSosSSSososSSSoss=S=s=s=s=s=s====( by the sub BC controller.
BS Room C Floor area A \I
Leakage height hr
< (Use the smallest |
room.) |
Room D
Total capacity |
Q (up to M54) ]
_____________________________ -
______________________________ 4
1
Room E Floor area A I
Total capacity |~ Leakage heighthr |
Q (M55~M96) 1
. _ - - P
Sub BC
controller
s )

L  : Total piping length (m)
— Total piping length between each branch of the BC controller and each indoor unit

Q : Total capacity
— The total capacity and quantity of the indoor units connected to each branch of the BC

controller are as follows: the total maximum capacity is 54(*), and the total quantity is 3.

A : Floor area (m?)
— In the actual calculation, use the room, of which volume obtained by multiplying the floor area

by the leakage height is the smallest.
hr . Leakage height (m)

* When using indoor units with M55 to M96 capacity, connect them to two branch ports.
§ y,
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11 Safety for Leak

[11-4 Installation Requirements for R32 Refrigerant ]

11-4-5 Precautions for installing indoor units

[1] Indoor unit installation location
*Do not use gas appliances or spray products near the unit.

The refrigerant sensor may be triggered by propane, butane, and fluorinated gases contained in spray products, acetone
and ethanol in drug or antiseptic solutions, dichloromethane in paint, and smoke from charcoal. In such cases, the sen-

sor may need to be replaced.
+Install the indoor unit at a height of 1.8 m or higher from the floor, as
shown in the figure on the right. (This height requirement applies to ceil-
ing cassette, ceiling suspended, and wall-mounted types.)
For duct installation, the requirements below must be satisfied.
*Ceiling height must comply with building codes.

For details, refer to the Installation Manual for the indoor unit.

——
z\zl;

1.8 m or higher
from the floor

\4

EDuct installation requirements for ceiling concealed model
¢+Install the indoor unit at a height of 2.5 m or higher.
*Ensure the ceiling height (duct opening) is 2.2 m or higher.

Ceiling

Ceiling space

Indoor unit (with built-
in refrigerant sensor)

-~ t l
2.5 m or higher
from the floor

2.2 m or higher
from the floor

Room ¢ v

tte indoor unit ir ion (example)

+If two different rooms share the same space above the ceiling from which the indoor unit draws air, install a partition

above the ceiling.
9 Partition the ceiling space
into two for Rooms A and B.
—_——

Ceiling space Ceiling space : |
Indoor unit (with ndoor unit (with Indoor unit (with 1 : Indoor unit (with
built-in refrigerant it-in refrigerant built-in refrigerant | | built-in refrigerant
Sensor) sensor) 1 1 sensor)
1 1 1 | ) 1
ano [===Yo) oDo
MA remote MA remote MA remote
controller controller controller
Room (living space) A Room (living space) B Room (living space) A Room (living space) B

16 - chapter 11

*Install the partition in accordance with building codes.
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[11-4 Installation Requirements for R32 Refrigerant ]

*Do not use a duct to draw in or blow out air from/to multiple rooms.

Ceiling space Ceiling space

Indoor unit (with built-in Indoor unit (with built-in

-

[===Jo

MA remote
controller

-

[===Yo)

MA remote
controller

Room (living space) A Room (living space) B Room (living space) A Room (living space) B

+Operation when ducted indoor units connected to the BC controller or shut off valve kit are installed in the same room
as other indoor units (including ductless units)

If the indoor units are installed as follows, change function setting No. 174 from “1” to “2” for the ducted indoor units.
(1) Indoor units (including ductless indoor units) connected to different ports on the same BC controller are installed
in the same room.
Note that if those indoor units are connected to the same ports, there is no need to change the setting.
(2) Indoor units (including ductless indoor units) connected to different shut off valve kits are installed in the same
room.

Note |

If the refrigerant sensors in any of the indoor units detect a refrigerant leak or if the refrigerant sensors fail, the fans
on all ducted indoor units to which this setting is applied will start.

[2] Enable/disable settings for refrigerant sensor (CNSB short circuit connector)
If the following condition is met, remove the CNSB short circuit connector from the indoor unit to disable the built-in refrig-
erant sensor. (Models that are not equipped with a built-in refrigerant sensor do not have the CNSB short circuit connector.)

Conditions for removal of the CNSB short circuit connector

Condition Indoor unit

Safety device is not required (in large space). Remove the CNSB short circuit connector !

(For reference)

e . . L Do not remove the CNSB short circuit connector.
Built-in refrigerant sensor on the indoor unit is used.

*1 Removing the CNSB short circuit connector will disable the built-in refrigerant sensor on the indoor unit.

11-4-6 Precautions for installing alarm device (MA remote controller, model name:

PAR-43MAAUB or later)

[1] Installation location
Install the MA remote controller as an alarm device in a location where a facility manager works, such as a supervisor room
or any room that requires safety devices. (This is not mandatory.)
*If the MA remote controller is used in a supervisor room, set the remote controller as a supervisor remote controller using
the Main/Sub setting. For details, refer to the MA remote controller Installation Manual.
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[2] Behavior of alarm device
Once the MA remote controller detects a refrigerant leak, it will issue an alarm and sound, and the operation lamp and back-
light will blink.

[3] Connection of alarm device
Connect one MA remote controller (PAR-43MAAUB or later) to one indoor unit.
A table below shows the requirements for grouping of indoor units and connecting of multiple remote controllers to a group.

<MA remote controller (PAR-43MAAUB or later)>

Connection of multiple remote controllers to a group

Applicable system

Grouping of indoor units

R32 indoor units equipped with built-in refrigerant sensors

Allowed (*1) (*2) (*3)

R32 indoor units set for large spaces

Allowed (*1)

Allowed
*Do not use a sub remote controller as an alarm device.
*Up to two remote controllers can be connected.

*1 Grouping connections between different refrigerant systems or between different system configurations are not allowed.

*2 Grouping connections across rooms are not allowed.

*3 The supervisor remote controller cannot be connected to grouped indoor units.

BS_11
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11 Safety for Leak

[11-4 Installation Requirements for R32 Refrigerant ]

11-4-7 Precautions for mesh ceiling

For rooms with a mesh ceiling, note the following points for unit selection and determination of pipe locations.
+If refrigerant leaks from the unit or pipe above the ceiling, it may enter the room through the mesh ceiling.
+In the case shown below, if refrigerant leaks, the leak may be detected in a room with the mesh ceiling, but the shut off

valve kit cannot stop the refrigerant leak.

Ceiling space Ceiling space
SV/BC SV/BC
A
Shuts off refrigerant but cannot Shut off valve does
stop it from entering the room. not work.
Indoor unit Indoor unit
| S —— | K
Room with a Ii:szr;gir;nt Room with a
g . i -
non-mesh ceiling Room with a the room non-mesh ceiling
mesh ceiling Detects the leak. : Not detect the leak.
Room A Room B Room C

18 - chapter 11
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[11-4 Installation Requirements for R32 Refrigerant ]

11-4-8 Restrictions on installation environment of outdoor units

If the outdoor unit is installed in a place where the refrigerant easily stagnates, the refrigerant may burn in the case of re-

frigerant leakage. Be sure to follow the installation restrictions below.
When installing the outdoor units in such places, do not install combustion appliances such as boilers together. Leaked re-

frigerant may catch fire.

1. Restrictions when installing outdoor units in a machine room
If the outdoor unit is installed in a machine room, refer to the latest ANSI/ASHRAE 15 or CSA B52 standards and install the

unit in accordance with UL60335-2-40 (Fourth Edition) GG.5DV.

2. Restrictions when installing outdoor units in louvered space
When installing the outdoor unit in louvered space as shown in the figure below, follow the conditions for the openings de-
scribed in the figure.

Longitudinal wall

Opening:
* The opening ratio must be 75% or more.

Height of the opening 2 0.15 m

>

Width of the opening 2 0.9 m
Height from the ground to the opening <0.125 m

3. Restrictions when installing outdoor units in a confined space
When installing the outdoor unit in a confined space as shown in the figure below, be sure to leave a clearance of at least
0.6 m to prevent the stagnating refrigerant from reaching a high concentration and becoming flammable.
Refer to the Installation Manual or the Data Book of the outdoor unit for details on the required surrounding space for the
outdoor unit.

Building or wall

Object
Outdoor unit

Object

Minimum distance: 0.6 m
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11 Safety for Leak

[11-5 Precautions for Test Run ]

11-5 Precautions for Test Run

[Note]
+Turn on the outdoor units after turning on the indoor units, shut off valve kits or BC controllers, and transmission
boosters.

+After turning on the system power, perform the circuit check (recommended) and test run.

The system power refers to the power to all units in the same refrigerant circuit system (outdoor units, indoor units, shut off
valve kits or BC controllers, and transmission boosters).

+Check the M-NET wiring according to the check flowchart before the circuit check and test run.

+The device managers are required to inform air conditioner users of necessary information by explaining it, posting it, or other
means, so that they can handle a refrigerant leak according to [11-7 Actions to Take When Refrigerant Leaks]

<Check flowchart>

How to check the M-NET wiring method

When installing a shut off valve kit or BC controller, make sure that the
M-NET transmission line is wired according to the Installation Manual for
the shut off valve kit or BC controller.

v

| Turn on the transmission boosters. *1 |
[

| Turn on the indoor units and shut off valve kits or BC controllers. |

1

| Turn on the outdoor unit. |

The outdoor unit or remote controller
displays the error code. Yes

Check the error code and address and
see “Troubleshooting.” *2

For other error codes, refer to the
Installation Manual.*3

Error code (7121) is displayed.

Check that the configuration is correct with the Turn on the power for indoor units,
shut off valve kits, or BC controllers

MA remote controller or maintenance tool. *3
that are not powered on.

! .

After the configuration check, perform the circuit check
(recommended).

*1 Do this only when a transmission booster is used.
*2 For details, refer to the specified page. [11-9 Troubleshooting]
*3 For details, refer to the specified page. [11-9-2 Checking and Changing the System Configuration]

BS_11
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[11-6 Precautions for Servicing ]

11-6 Precautions for Servicing

11-6-1 Check before Servicing

+In a service call, check the type of device refrigerant.

Type of refrigerant charged in the product: R32

+In a service call, check the device symptoms.

If you will perform the service for refrigeration cycle systems, be sure to check the symptoms with the issued Data Book and
Service Handbook.

+Check of required tools: Tools to be used need to be selected according to the type of refrigerant. For details, refer to the
specified page. [1-1-2 Tool Preparation]

+Check of piping to connect: Check the type of refrigerant used in the device to be relocated or replaced.

+If the refrigerant gas leaks during servicing and the residual gas comes into contact with a flame, toxic gases, ignition, and
fire may result. Ventilate workplaces sufficiently during work.

+Check with the contractor if an insufficient amount of refrigerant has been charged to the specified amount during installation.
+Ensure safety in brazing work space by ventilating the space and carrying a potable refrigerant leak detector before starting
the work.

11-6-2 Refrigerant Charging during Servicing

*When a part or compressor in the refrigerant circuit is replaced

Recover the existing refrigerant in the system completely to the outside of the system. After replacing a part or compressor,
check for leakage and perform vacuum drying and then recharge the refrigerant to the specified amount.

Key points for work

After removing a part, immediately attach a replacement part to the piping.
When cooling parts or piping, do not allow water or moisture to enter the refrigerant circuit.

11-6-3 Circuit Check

The following two points can be checked with the circuit check.
It is recommended to perform the circuit check in a test run.

*Whether the alarm is activated with the leak detection signal
*Whether the shut off valve is activated when the refrigerant leaks

11-6-4 How to Perform the Circuit Check

[Note]

+Note that the check method differs according to the system configuration.

+If the supervisor remote controller is installed, check if the alarm of the supervisor remote controller is functioning to ensure
that the safety device is appropriately operating. After checking, turn on and off the start/stop button of the main remote con-
troller to cancel the error code (0911) and perform the following circuit check.

+Do not perform the circuit check simultaneously from multiple devices. Additionally, do not operate other devices during the
circuit check.

[For Y series]

The following diagrams show the systems during the circuit check.
The circuit check is performed on the MA remote controllers of Rooms A and B.

BS_11 chapter 11 - 21
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11 Safety for Leak

[11-6 Precautions for Servicing ]

[Circuit check with the configuration using the built-in refrigerant sensor of the indoor unit (diagram of the circuit

check of Room A)]

Outdoor unit

B3

Refrigerant piping

M-NET transmission line

- jzs.hut off valve kit
83 Safety shut off valve closes
for a specified period

Indoor unit
(Refrigerant sensor)

MA remote
controller

Issues alarm
(for 10 seconds)

Room A

Indoor unit
(Refrigerant sensor)

Operation

MA remote
controller

Displays error code
(0911) (*1)

Room B

Indoor unit

Operation
continues

[===o)

MA remote
controller

Displays error code
(0911) (*2)

Room C (large space)

g4

MA remote controller
(Supervisor remote
controller)

Issues alarm
(for 10 seconds)/
Displays error code
(0911)

Supervisor room

*1 While the indoor unit is stopped, the error code (0911) may not be displayed depending on the check start timing.
*2 While the indoor unit is in operation, the error code (0911) is displayed at the upper left of the remote controller screen.

While the indoor unit is stopped, the error code (0911) is not displayed.
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[11-6 Precautions for Servicing ]

[For R2 series]

Outdoor unit

Refri t pioi
elrigerant piping M-NET transmission line

TB2
BC BS

83 TBX TB3
Safety shut off valve closes }
(for a specified period) - s

Issues building-wide alarm
(for 10 seconds) *3

TB2

Locally procured
Indoor Indoor Indoor Indoor Indoor Indoor
unit unit unit unit unit unit
TB5 TB5 TB5
I I
Operation Operation Operation Operation Operation
stops stops continues continues continues
[===To] [===Jo)
MA remote MA remote MA remote MA remote MA remote MA remote MA remote
controller controller controller controller controller controller controller
Issues alarm Displays error code Displays error code Displays error code Displays error code Displays error code Issues alarm
(for 10 seconds) (0911) (*1) (0911) (*2) (0911) (*2) (0911) (*2) (0911) (*2) (for 10 seconds)
Displays error code
(0911)
Room A Room B Room C Room D Room E Room F Supervisor room

*1 While the indoor unit is stopped, the error code (0911) may not be displayed depending on the check start timing.
*2 While the indoor unit is in operation, the error code (0911) is displayed at the upper left of the remote controller screen. While the

indoor unit is stopped, the error code (0911) is not displayed.
*3 A field-supplied building-wide alarm can be installed in case an indoor unit detects a refrigerant leak. For the setup, refer to the

Installation Manual for the BC controller.
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11 Safety for Leak

[11-6 Precautions for Servicing ]

1. When the circuit check is performed from the MA remote controller (PAR-43MAAUB)

[Procedure]
1) Press the MENU button on the main screen. . :
The main menu screen appears. 2'305'1 F%,
Room 84 °F B |uee.
Cool Set temp. Auto
o
% g 8l°F |&e
‘
o
SELECT
2) Press the F2 or F3 button to select the item. Mai Mai
Pressing the F2 button moves the cursor to the left. =1, SifEE
Pressing the F3 button moves the cursor to the right. ﬁ
Initial setting
[ < | P |
)
SELECT
MENU | [RETURN HOLD %
3) Select the service menu icon with the cursor and press the SELECT/HOLD , ,
b Main Main meru
utton.
Each menu item is displayed. li
Service
HE e ©E
< | > |
4) Select “Test run” with the cursor and press the SELECT/HOLD button. ,
Service menu
pTest run
Input maintenance info.
Settings
Check:
Others

Main menu:RETURN

5) Select “Circuit check” with the cursor and press the SELECT/HOLD button.
Test run menu

Test run

Drain pump test run
RC alarm test
pCircuit check

Seryvice menu:MEN

24 - chapter 11
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[11-6 Precautions for Servicing ]

6) Check the circuit check start screen and press the SELECT/HOLD button. e
The circuit check starts. ol T Tes
M-NET address [

Circuit test Before start
Safety dev.  Preoperation
Check for alarm signs.
(sourd & blinking back|ight)

+*The MA remote controller will issue an alarm and sound, and the operation . .
lamp and backlight will blink. (For approximately 10 seconds) CueuTit et
* The operation duration of the safety shut off valve differs according to the
system. (Approximately 10 seconds to 2 minutes)
* If the supervisor remote controller is connected, it will also issue an alarm
and sound, and the operation lamp and backlight will blink. (For approxi-
mately 10 seconds)

M-MNET address 1

Circuit test In progress

Safety dev. In operation
Check for alarm signs.

(sound & blinking backl ight)

End the test: End button

+Press the [Stop] button to stop the alarm. Ci R
After the stop button is pressed, the stop confirmation screen appears. HIEnG was
M-MET address 1

+Select [Stop].
The ala[rm gt]ops, Circuit test In progress
Satety dew. In operation
To stop the alarm,
press the Stop button.

7) After the safety shut off valve operation completion is displayed, press the T
RETURN button. IFCUIT Tes
The circuit check is complete. M-NET address 1

Circuit test Erd

Safety dev.  Completed

End the test: RETLRN

[Troubleshooting]
*When the circuit check is stopped

*The circuit check is stopped and the check is incomplete.
+If the error of the error code (0911) has occurred in the units other than the circuit check target units, cancel the error.

For details of the error code, refer to the specified page. [7 Troubleshooting Using Error Codes]
+If the supervisor remote controller is installed, turn on and off the start/stop button of the main remote controller to cancel

the error of the error code (0911).

*When the circuit check result is abnormal

There may be an abnormality detection or power failure. Check the unit statuses.
¢+If an alarm is not issued or the operation lamp and backlight fail to blink

The remote controller may be malfunctioning. Stop using it and contact your dealer (installer, service shop).
*How to delete the error display on the supervisor remote controller

Turn on and off the start/stop button of the main remote controller.

* The error display will disappear in five minutes after the circuit check ends.

+If “Cannot start circuit check” is displayed

If the system configuration does not need safety measures, the circuit check cannot be performed.
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11 Safety for Leak

[11-7 Actions to Take When Refrigerant Leaks ]

11-7 Actions to Take When Refrigerant Leaks

[Note]

*When refrigerant leaks, ventilate the place sufficiently by opening the windows and doors or other means.

Then, immediately report the alarm issuance to the device manager.

The following diagrams show the systems when refrigerant leaks.

[For Y series]

Outdoor unit

TB3

Refrigerant piping

M-NET transmission line

— % Shut off valve kit
TB3
fety shut off
valve closes

Indoor unit
(with built-in
refrigerant sensor)

MA remote
controller

Displays error code
(1522) (1)

Room A

Indoor unit
(with built-in
refrigerant sensor)

TBS Leak detected

Operation
stops

4

[===o)

MA remote
controller

Issues alarm
Displays leak-related
information
Displays error code
(1521)

Room B

Indoor unit
(with built-in
refrigerant sensor)

Operation
continues

[===o)

MA remote
controller

A

[===o)

MA remote
controller

Displays error code
(1522) (*2)

Room C (large space)

Issues alarm
Displays error code
(1522) (*3)

Supervisor room

*1 While the indoor unit is stopped, the error code (1522) may not be displayed depending on the leak detection timing.
*2 While the indoor unit is in operation, the error code (1522) is displayed at the upper left of the remote controller screen.

While the indoor unit is stopped, the error code (1522) is not displayed.

*3 Since the error codes (1521/1524/ 5558) are prioritized, the error code (1522) may not be displayed.
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[11-7 Actions to Take When Refrigerant Leaks ]

[For R2 series]

Outdoor unit

B3

Reffri t pipi
elrigerant piping M-NET transmission line

TB2 TB2

BC
B3 TBX

BS

TB3
Safety shut off valve closes }
(for a specified period) [ Y

Building-wide alarm

(locally procured) *5

4

Inqoor Indpor ™ eak detected Indpor Inqoor Indpor Inc!oor
unit unit unit unit unit unit
TB5 TBS TBS TB5 TB5
I I
Operation Operation Operation Operation Operation Operation
stops stops continues continues continues continues
[===Jo) [===Yo [===Yo [===]o] [===Yo] [===Yo [===]o)
MA remote MA remote MA remote MA remote MA remote MA remote MA remote
controller controller controller controller controller controller controller

Displays error code
(1522)

Displays error code
(1522)

Issues alarm
Displays error code
(1522) (*6)

Displays error code
(1522)

Issues alarm (*2)
Displays leak-related
information
Displays error code
(1521)

Displays error code Displays error code
(1522) (*1) (1522) (*3)

Room A Room B Room C Room D Room E Room F Supervisor room

*1 While the indoor unit is stopped, the error code (1522) may not be displayed depending on the leak detection timing.

*2 While the indoor unit is in operation, the error code (1522) is displayed at the upper left of the remote controller screen. While the
indoor unit is stopped, the error code (1522) is not displayed.

*3 Alarm issuance can be disabled. For how to disable the alarm issuance, refer to the Installation Manual for the MA remote controller.

*4 Indoor units not connected to the branch that is connected to the indoor unit that has detected the leak can continue to operate.

*5 A field-supplied building-wide alarm can be installed in case an indoor unit detects a refrigerant leak. For the setup, refer to the
Installation Manual for the BC controller.

*6 Since the error codes (1521/1524/ 5558) are prioritized, the error code (1522) may not be displayed.

11-7-1 In Case of the Alarm in a Room

If the MA remote controller is used
*The remote controller of the detected indoor unit sounds an alarm, the operation lamp and backlight blink, and the following
screen appears.

Refrigerant leak info 3/3

Refrigerant leak info 1/3 Refrigerant leak info 2/3

Error Urt dd/mm/ ey Cortact information
Refrigerant leak detected. p1521 1 24409722 12:33PM [ealer
Cortact wour HWAC contractor 1521 2 24/89/22 12:32PM Tel
for immediate assistance. 1521 4 24/89/22 12:31FPM
1521 & 24489722 12:36PM
Stop alarm:Stop button Stop alarm:Stop button Stop alarm:Stop button
: ¥ P

+Ventilate the room sufficiently by opening the windows and doors or other means and immediately report the alarm issuance
to the device manager.

+Follow the on-screen instructions to stop the alarm.
* This stops the alarm but does not cancel the error.

+After the alarm stops, the error can be canceled. However, if the error is canceled with the causes unremoved, the remote
controller will detect the error again and sound an alarm.

+Check the refrigerant leak according to [11-7-3 Flowchart for Refrigerant Leak].

BS_11 chapter 11 - 27

4
(]
Q

-
—
(2]

(™4
>

-

2
©

(2]

-

-




11 Safety for Leak

[11-7 Actions to Take When Refrigerant Leaks ]

11-7-2 In Case of the Alarm in the Supervisor Room

*The remote controller sounds an alarm, the operation lamp and backlight blink, and the following screen appears.

Refrigerant leak info 1/2 Refrigerant leak info
Error  Unt dd/mm/fyy Comtact information

1521 1 24/89/22 12:33PM Dealer

1521 2 24/09/22 12:32PM Tel

1521 4 24/09/22 12:31PM

1521 6 24/089/22 12:36PM

Stop alarm:Stop button Stop alarm:Stop button

+Check the detected indoor unit and ventilate the room sufficiently by opening the windows and doors or other means.

+Follow the on-screen instructions to stop the alarm.
* This stops the alarm but does not cancel the error.
+Check the refrigerant leak according to [11-7-3 Flowchart for Refrigerant Leak].
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[11-7 Actions to Take When Refrigerant Leaks ]

11-7-3 Flowchart for Refrigerant Leak

[For Y series]

Step 1: Initial judgment

When refrigerant leak is detected, there is a possibility of
“refrigerant leak” or “non-target gas detection.” Therefore, the
primary judgment is performed to determine if there is a leak.

Start the primary judgment

Step 3: Operation recovery from non-target gas detection

| The following is the workflow to be followed when the detection
is likely to be a non-target gas leak.

Turning the
»/ power back on *4

Interview

There are non-target gases

(Check if non-target gases are g
due to the use of spray, etc.
3

Generation of non-target gases is not found or cannot be confirmed

System operation check ) . - .
Refrigerant may be insufficient for operation

(Operate another system to check if
the refrigerant is insufficient
for operation.) *1

Problems are not found in operation or cannot be confirmed

Visual check of refrigerant leak

. Check for oi leak and corrosion. Refrigerant leak can be visually checked

+ Check with gas leak detectors
nd soapy water

!

Abnormality
detection

Not detected

Detected

4

Shut off valve continues
to be closed

Shut off valve opens

|
|
|
|
|
L
|
|
|
|
|
|
|
|
| Turn off the power
:

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Replace the sensor *2

Turning on the

Detected again

Leak detection

Problems are not found in visual check or cannot be confirmed

When it is difficult to determine whether
the detection was “refrigerant leak” or
“non-target gas detection” (safe side)

Step 4: Operation recovery

The following is the workflow to be i
followed when it is difficult to determine |
whether the detection was a refrigerant |
leak or non-target gas leak.

Abnormality Detected
detection

Turning the
power back on *4

k.

Not detected
Shut off valve continues

Shut off valve opens
to be closed

Detected again
Leak detection

Not detected

v

|
|
|
|
|
|
|
|
|
|
:
|
|
|
|
|
|
|
|
|
|
|
|
|

Shut off valve closes

Move to normal use

*1 Check the error code on the display.
For details, contact your dealer.
*2 Replace the sensor of the indoor unit that had a refrigerant leak. For how to replace
it, refer to the Service Handbook for each model.
*3 The refrigerant sensor may react to the following non-target gases.
« Sprays of propane, butane, refrigerant, etc.
« Solvents and sanitizers that contain acetone or ethanol
« Paints that contain dichloromethane
» Smoke from charcoal fire
*4 When the error code is 1521, turn on the outdoor unit, the indoor unit that has a
leak, and the transmission booster connected to that indoor unit again.

BS_11

power *4
Not detected -> Shut off valve opens
A ¢
| Test run | | Shut off valve closes | | Test run |
1
Step 2: Operation recovery

Turn off the power
Refrigerant recovery

Replace the sensor *2

from leak detection

The following is the workflow
to be followed when the
detection is likely to be a
refrigerant leak.

Turning on the

power *4
-> Shut off valve opens
¥

Located

Leaking point
located?

Not located

Check airtightness

Leaking point
located?

Not located
(Check with vacuum drying)

Located

Turn off the power

| Repair the leaking point

Check airtightness
(Enclose nitrogen)

Vacuum drying
Located with

vacuum drying

Leaking point
located?

Charge refrigerant
Turn on the power

Test run
Move to normal use
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11 Safety for Leak

[11-7 Actions to Take When Refrigerant Leaks ]

[For R2 series]

When refrigerant leak is detected, there is a possibility of
“refrigerant leak” or “non-target gas detection.” Therefore, the
primary judgment is performed to determine if there is a leak.

Start the primary judgment

Interview
v There are non-target gases

Step 3: Operation recovery from non-target gas detection

| The following is the workflow to be followed when the detection
is likely to be a non-target gas leak.

Turning the
»|[ power back on *4

(Check if non-target gases are generated
due to the use of spray, etc.
*3

Generation of non-target gases is not found or cannot be confirmed

System operation check

(Operate another system to check if Refrigerant may be insufficient for operation

the refrigerant is insufficient
for operation.) *1

Problems are not found in operation or cannot be confirmed

Visual check of refrigerant leak

. Check for oil leak and corrosion. Refrigerant leak can be visually checked

+ Check with gas leak detectors
nd soapy water

Problems are not found in visual check or cannot be confirmed

When it is difficult to determine whether
the detection was “refrigerant leak” or
“non-target gas detection” (safe side)

The following is the workflow to be
followed when it is difficult to determine

Turning the ) )
power back on *4 whether the detection was a refrigerant
l leak or non-target gas leak.
Detected
detection

Not detected

y

Shut off valve continues

Step 4: Operation recovery

!

Abnormality
detection

Not detected

Detected

v

Shut off valve continues
to be closed

Shut off valve opens

|
|
|
|
|
L
|
|
|
|
|
|
|
|
|
|
|
|
|
|
‘
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Detected again

Turning on the

Leak detection

power *4
Not detected -> Shut off valve opens
A ¢
| Test run | | Shut off valve closes | | Test run |
i

Move to normal use

Shut off valve opens

Leak detection

Not detected

to be closed

Detected again

k.

Move to normal use

*1 Check the error code on the display.
For details, contact your dealer.

*2 Replace the sensor of the indoor unit that had a refrigerant leak. For how to replace

it, refer to the Service Handbook for each model.
*3 The refrigerant sensor may react to the following non-target gases.
« Sprays of propane, butane, refrigerant, etc.
« Solvents and sanitizers that contain acetone or ethanol
« Paints that contain dichloromethane
» Smoke from charcoal fire
*4 When the error code is 1521, turn on the outdoor unit, the indoor unit that has a
leak, and the transmission booster connected to that indoor unit again.
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Shut off valve closes

Turn off the power
Refrigerant recovery

Replace the sensor *2

Step 2: Operation recovery
from leak detection

The following is the workflow
to be followed when the
detection is likely to be a
refrigerant leak.

Turning on the
power *4
-> Shut off valve opens

Located

Leaking point
located?

Not located

Check airtightness

Leaking point
located?

Not located
(Check with vacuum drying)

Located

Turn off the power

| Repair the leaking point

Check airtightness
(Enclose nitrogen)

Vacuum drying
Located with

vacuum drying

Leaking point
located?

Located
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[11-8 Other Services ]

11-8 Other Services

1. List of services
Check the contents of servicing and maintenance and perform work with safety in mind.

Contents Procedures
(1) Replacement of indoor unit boards (with manual address setting) This page below
(2) Replacement of indoor unit refrigerant sensors This page below
(3) Replacement of MA remote controllers This page below

(1) Replacement of indoor unit boards (with manual address setting)

[Procedure]
1) Turn off the target indoor unit.

2) Remove the control box cover.
3) Replace the board.

Set the same address as the removed board for the indoor unit after replacement.
4) Turn on the indoor unit.

* Be sure to replace the boards one by one.
* For details of the replacement procedure, refer to the Service Handbook for the indoor unit.

(2) Replacement of indoor unit refrigerant sensors
[Procedure]
1) Turn off the target indoor unit.
2) Replace the refrigerant sensor.
3) Turn on the indoor unit.

* For details of the replacement procedure, refer to the Service Handbook for the indoor unit.
* In case of refrigerant leak, proceed with the replacement work according to [11-7-3 Flowchart for Refrigerant Leak].

(3) Replacement of MA remote controllers
[Procedure]
1) Turn off the target indoor unit.
2) Replace the remote controller.
3) Turn on the indoor unit.
* For servicing, refer to the Installation Manual (Installation) for the remote controller.
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11 Safety for Leak

[11-9 Troubleshooting ]

119 Troubleshooting

[Memo]

The system power refers to the power to all units in the same refrigerant circuit system (outdoor units, indoor units, shut off
valve kits, BC controllers, and transmission boosters).

11-9-1 Troubleshooting List

Item

Symptom

Remedy

When the first power-on was performed in an incorrect order

When the outdoor unit was tuned on
before the indoor units and shut off
valve kits/BC controllers were turned
on

The seven-segment LED dis-
play of the outdoor unit and
the remote controller show the
error code (7121).

Turn the power back on in the following order.
(After turning on the indoor units and the shut off
valve kits/BC controllers, turn on the outdoor
unit.)

When the power was shut off by mistake

(including power failures)

When the power to the entire system
was shut off

Turn the power back on in the following order.
(After turning on the indoor units and the shut off
valve kits, turn on the outdoor unit/BC control-
lers.)

When the power to the outdoor unit
was shut off

The remote controller displays
the error code (6607).

Turn the power back on.

When the power to the shut off valve
kit was shut off

+The safety shut off valve
closes.

+The indoor unit turns off the
thermostat, disabling cooling
and heating.

Turn the power back on.

When the power to the BC controller
was shut off

+The built-in shut off valve
closes.

*The indoor units in the sys-
tem turn off the thermostats.

Turn the power back on.

When the power to the indoor unit
was shut off

No operation takes place.

Turn the power back on.

When the power to the indoor unit
and shut off valve kit was shut off

+The safety shut off valve
closes.
*No operation takes place.

Turn the power back on.

When the connection configuration, including partitioning, was changed

When the number of indoor units was
changed

When the number of shut off valve
kits was changed

When the M-NET wiring connections
were changed without changing the
numbers of indoor units and shut off
valve kits

For details, refer to the specified page. [11-9-2
Checking and Changing the System Configura-
tion]

When an air tightness test and vacuum
drying are required (When the shut off
valve needs to be opened)

When the power to the shut off valve kit/
BC controller is shut off, the safety shut
off valve closes, making it impossible to
perform air tightness tests and vacuum
drying.

[When the power is on]

After shutting off the power to the outdoor unit,

shut off the power to the shut off valve kit/BC

controller and indoor unit.

[When the power is off]

Turn on the shut off valve kit/BC controller and

the indoor unit connected to that shut off valve

kit/BC controller.

* The product is shipped with the safety shut off
valves of the shut off valve kit and BC control-
ler opened. If the power has never been turned
on after shipment, air tightness tests and vac-
uum drying can be performed without the pow-
er-on procedure.

The alarm was activated due to the use
of sprays, etc.

The system responds in the

same way as it detects a leak.

For details, refer to the specified page. [11-7 Ac-
tions to Take When Refrigerant Leaks]
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[11-9 Troubleshooting ]

Item Symptom Remedy

When the remote controller installed in | The remote controller may fail | Refer to the Installation Manual (Settings) for
the supervisor room has not been set as | to sound an alarm when the the MA remote controllers to set the remote

the supervisor remote controller system detects a leak and controller as the supervisor remote controller.
during the circuit check.

When the refrigerant is recovered For details, refer to the specified page. [11-10
Other Precautions]
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11 Safety for Leak

[11-9 Troubleshooting ]

11-9-2 Checking and Changing the System Configuration

1. Checking the system configuration

The system configuration can be checked by operating the MA remote controller (PAR-43MAAUB or later) after the interlock

inspection.
Check it in the following procedure.

[Procedure]

1) Press the MENU button on the main screen.
The main menu screen appears.

2) Select the service menu icon with the cursor and press the SELECT/HOLD

button.
Each menu item is displayed.

3) Select “Check” with the cursor and press the SELECT/HOLD button.
The check menu is displayed.

4) Select “Diagnosis” with the cursor and press the SELECT/HOLD button.
The diagnosis menu is displayed.

Select “System config. check” with the cursor and press the SELECT/HOLD
button.

5

~
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[11-9 Troubleshooting ]

6) Check the system configuration check screen and press the SELECT/HOLD
button.
Check the indoor unit address.

Svatem config. check
M-NET address [

Select:SELECT

7) The system configuration information collection starts. S T

Collecting system info...
Please wait.

8) When the information collection ends, the following system configuration check screens are displayed.
Note that the screens to be displayed differ according to the system configuration.

“o” represents the enabled status and “-” represents the disabled status.

[Configuration with the built-in refrigerant sensor of the indoor unit]

System config. check 1/3 System config. check 2/3 Syatem config. check 3/3
Indoor unit address BA Blarm kit addrress 151 Blarm kit [ e
Refrigerant sensor (@) Satety SV o Blarm kit E e
&larm Cremote cortrol) O Alarm kit & o > glarm kit F o
Safety SV (0U) = &larm kit B = flarm kit G =
Safety SV (BC) @) &larm kit C = tlarm kit H =

Return :RETURK Return :RETURR Returm :RETURK
¥ Paoe

[Configuration that needs no safety measure (use with large space configuration)]

System config. check 1/3 System config. check 2/3 Syatem config. check 3/3
Indoor unit address BA Blarm kit addrress 151 Blarm kit [ e
Refrigerant sensor e Satety SV o Blarm kit E e
&larm Cremote comtrol)  — Alarm kit & o > glarm kit F o
Safety SV (0U) = &larm kit B = Blarm kit G &
Safety SV (BC) = &larm kit C = flarm kit H =
Return :RETURN Return :RETURMN Return :RETURK

* When safety measures are not required, the refrigerant sensor and alarm (remote controller) functions are disabled.

1. Changing the system configuration
[Memo]
The system power refers to the power to all units in the same refrigerant circuit system (outdoor units, indoor units, shut off
valve kits, BC controllers, and transmission boosters).
[Note]
This section summarizes the procedures. For details of the work, such as plumbing, refer to the corresponding pages of each
Installation Manual and this Manual.
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11 Safety for Leak

[11-9 Troubleshooting ]

ltem

Procedure

When the unit is removed

* Before shutting off the system
power, recover the refrigerant.
For details, refer to the specified

page. [11-10 Other Precautions]

m When the indoor unit and shut off valve kit are removed

1. Shut off the system power.
2. Remove the target units.
3. Turn the system power back on. Turn on the outdoor unit last.

When a unit is added

* Before shutting off the system
power, recover the refrigerant.
For details, refer to the specified
page. [11-10 Other Precautions]

For Y series

m When an indoor unit that needs no safety device is added

1. Shut off the system power.
2. Install a new indoor unit.
3. Turn the system power back on. Turn on the outdoor unit last.

m When an indoor unit to be connected to the shut off valve kit is added

1. Shut off the system power.
2. Install a new indoor unit.
3. Turn the system power back on. Turn on the outdoor unit last.

m When a shut off valve kit and an indoor unit to be connected to that shut off valve kit
are added together
1. Shut off the system power.
2. Install a new shut off valve kit and indoor unit.
3. Turn the system power back on. Turn on the outdoor unit last.

For R2 series

m When an indoor unit to be connected to the BC controller (BC/BS) is added

1. Shut off the system power.
2. Install a new indoor unit.
3. Turn the system power back on. Turn on the outdoor unit last.

When the M-NET wiring is
changed without changing the
number of units

For Y series

m When the terminal connected to the M-NET wiring of the indoor unit is changed from
the TB3 terminal of one shut off valve kit to that of another shut off valve kit

m When the terminal connected to the M-NET wiring of the indoor unit is changed from
the TB3 terminal of the outdoor unit to that of the shut off valve kit

m When the terminal connected to the M-NET wiring of the indoor unit is changed from
the TB3 terminal of the shut off valve kit to that of the outdoor unit

* If the error code 7102, 7119, 7120, or 7121 is displayed, steps 3 to 6 are not re-
quired.

1. Shut off the system power.

2. Change the terminal connected to the M-NET wiring of the indoor unit.
3. Turn on the DIP switch (SW 5-2) on the outdoor unit control board.

4. Turn on the outdoor unit and wait for five minutes.

5. Shut off the power to the outdoor unit and wait for five minutes.

6. Turn off the DIP switch (SW 5-2) on the outdoor unit control board.

7. Turn the system power back on. Turn on the outdoor unit last.
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11-10 Other Precautions

11-10-1 Precautions for Refrigerant Recovery, Vacuum Drying, and Air Tightness Test

Recover the refrigerant without shutting off the system power.

If an airtightness test, vacuum drying, refrigerant recovery, or refrigerant charging is necessary with the power off, turn off the
power to the outdoor unit or heat source unit first, and then turn off the power to the BC controller/the shut off valve kit and
the power to the indoor units. When turning on the power, start the BC controller/the shut off valve kit and indoor units first,
and then start the outdoor unit or heat source unit. (If the BC controller/the shut off valve kit or indoor unit is turned off first,
the shut off valve may close, resulting in inadequate refrigerant recovery and potential injuries from a refrigerant burst or sim-

ilar incidents while removing the unit.)

11-10-2 Precautions That Must Be Taken for Maintenance

Device managers must make sure that the environment of installed safety measures is maintained.
Strictly follow [11-3 Safety for Servicing] when performing maintenance work.

11-10-3 Precautions That Must Be Taken for Removal and Disposal

You must be careful about the stagnation of leaked refrigerant depending on the installation conditions. Follow the instructions
below.

+When removing the indoor unit, be sure to perform refrigerant recovery or pump down before dismounting the piping to ensure
there is no residual refrigerant in the circuit. Never use heat or fire when removing the indoor unit. If you must use fire, ensure
there is no residual refrigerant in the circuit.

+*When removing the outdoor unit, be sure to perform refrigerant recovery or pump down before dismounting the piping to en-
sure there is no residual refrigerant in the circuit. Never use heat or fire when removing the outdoor unit. If you must use fire,
ensure there is no residual refrigerant in the circuit.

+Strictly follow [11-3 Safety for Servicing] when removing and discarding units.
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Service Handbook

Model
PUHY-EM72, EM96, EM120, EM144, EM168, EM192T(Y)XU-A
PUHY-EM264, EM288, EM312, EM336, EM360, EM384T(Y)SXU-A

PUHY-HM72, HM96, HM120T(Y)XU-A
PUHY-HM144, HM192, HM240T(Y)SXU-A
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