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Original instruction

Please read carefully through these instructions that contain important information which complies with the
“Machinery” Directive (Directive 2006/42/EC), and ensure that you understand them.

Some of the details provided in these instructions differ from the service manual, and the instructions provided
here take precedence.

Generic Denomination: Air Conditioner

Definition of Qualified Installer or Qualified Service Person

The air conditioner must be installed, maintained, repaired and removed by a qualified installer or qualified
service person.

When any of these jobs is to be done, ask a qualified installer or qualified service person to do them for you.

A qualified installer or qualified service person is an agent who has the qualifications and knowledge
described in the table below.

Agent Qualifications and knowledge which the agent must have
Qualified » The qualified installer is a person who installs, maintains, relocates and removes the air
installer (+1) conditioners made by Toshiba Carrier Corporation.

He or she has been trained to install, maintain, relocate and remove the air conditioners made by
Toshiba Carrier Corporation or, alternatively, he or she has been instructed in such operations by
an individual or individuals who have been trained and is thus thoroughly acquainted with the
knowledge related to these operations.

» The qualified installer who is allowed to do the electrical work involved in installation, relocation
and removal has the qualifications pertaining to this electrical work as stipulated by the local laws
and regulations, and he or she is a person who has been trained in matters relating to electrical
work on the air conditioners made by Toshiba Carrier Corporation or, alternatively, he or she has
been instructed in such matters by an individual or individuals who have been trained and is thus
thoroughly acquainted with the knowledge related to this work.

» The qualified installer who is allowed to do the refrigerant handling and piping work involved in
installation, relocation and removal has the qualifications pertaining to this refrigerant handling
and piping work as stipulated by the local laws and regulations, and he or she is a person who
has been trained in matters relating to refrigerant handling and piping work on the air conditioners
made by Toshiba Carrier Corporation or, alternatively, he or she has been instructed in such
matters by an individual or individuals who have been trained and is thus thoroughly acquainted
with the knowledge related to this work.

» The qualified installer who is allowed to work at heights has been trained in matters relating to
working at heights with the air conditioners made by Toshiba Carrier Corporation or, alternatively,
he or she has been instructed in such matters by an individual or individuals who have been
trained and is thus thoroughly acquainted with the knowledge related to this work.

Qualified service | « The qualified service person is a person who installs, repairs, maintains, relocates and removes

person (x1) the air conditioners made by Toshiba Carrier Corporation. He or she has been trained to install,
repair, maintain, relocate and remove the air conditioners made by Toshiba Carrier Corporation or,
alternatively, he or she has been instructed in such operations by an individual or individuals who
have been trained and is thus thoroughly acquainted with the knowledge related to these operations.

» The qualified service person who is allowed to do the electrical work involved in installation,
repair, relocation and removal has the qualifications pertaining to this electrical work as stipulated
by the local laws and regulations, and he or she is a person who has been trained in matters
relating to electrical work on the air conditioners made by Toshiba Carrier Corporation or,
alternatively, he or she has been instructed in such matters by an individual or individuals who
have been trained and is thus thoroughly acquainted with the knowledge related to this work.

» The qualified service person who is allowed to do the refrigerant handling and piping work
involved in installation, repair, relocation and removal has the qualifications pertaining to this
refrigerant handling and piping work as stipulated by the local laws and regulations, and he or
she is a person who has been trained in matters relating to refrigerant handling and piping
work on the air conditioners made by Toshiba Carrier Corporation or, alternatively, he or she
has been instructed in such matters by an individual or individuals who have been trained
and is thus thoroughly acquainted with the knowledge related to this work.

« The qualified service person who is allowed to work at heights has been trained in matters
relating to working at heights with the air conditioners made by Toshiba Carrier Corporation or,
alternatively, he or she has been instructed in such matters by an individual or individuals who
have been trained and is thus thoroughly acquainted with the knowledge related to this work.




Definition of Protective Gear

When the air conditioner is to be transported, installed, maintained, repaired or removed, wear protective
gloves and ‘safety’ work clothing.

In addition to such normal protective gear, wear the protective gear described below when undertaking the
special work detailed in the table below.

Failure to wear the proper protective gear is dangerous because you will be more susceptible to injury, burns,
electric shocks and other injuries.

Work undertaken Protective gear worn

Protective gloves

All types of work “Safety” working clothing

Gloves to provide protection for electricians and from heat

Electrical-related work Insulating shoes
Clothing to provide protection from electric shock

Work done at heights (50 cm or more) Helmets for use in industry
Transportation of heavy objects Shoes with additional protective toe cap
Repair of outdoor unit Gloves to provide protection for electricians and from heat

The important contents concerned to the safety are described on the product itself and on this Service Manual.

Please read this Service Manual after understanding the described items thoroughly in the following contents
(Indications/lllustrated marks), and keep them.

[Explanation of indications]

Indication Explanation

ﬁ DANGER Indicates contents assumed that an imminent danger causing a death or serious injury of
the repair engineers and the third parties when an incorrect work has been executed.

Indicates possibilities assumed that a danger causing a death or serious injury of the
A WARNING | repair engineers, the third parties, and the users due to troubles of the product after work
when an incorrect work has been executed.

Indicates contents assumed that an injury or property damage (*) may be caused on the
A CAUTION repair engineers, the third parties, and the users due to troubles of the product after work
when an incorrect work has been executed.

* Property damage : Enlarged damage concerned to property, furniture, and domestic animal/pet

[Explanation of illustrated marks]

Mark Explanation

Indicates prohibited items (Forbidden items to do)
The sentences near an illustrated mark describe the concrete prohibited contents.

Indicates mandatory items (Compulsory items to do)
The sentences near an illustrated mark describe the concrete mandatory contents.

Indicates cautions (Including danger/warning)
The sentences or illustration near or in an illustrated mark describe the concrete cautious contents.
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Warning Indications on the Air Conditioner Unit

[Confirmation of warning label on the main unit]
Confirm that labels are indicated on the specified positions

If removing the label during parts replace, stick it as the original.

Warning indication

Description

4 N
WARNING WARNING
AZ) ELECTRICAL SHOCK HAZARD
A _ELECTRICAL SHOCK H RD Disconnect all remote electric power supplies
Disconnect all remote electric before servicing.
power supplies before servicing.
N\ J
4 N\
WARNING WARNING
. Moving parts.
A Moving parts. - . Do not operate unit with grille removed.
Do not operate unit with grille removed. Stop the unit before the servicing
L Stop the unit before the servicing. ) '
e N
& High temperature parts. High temperature parts.
You might get burned when removing You might get burned when removing this panel.
this panel.
N\ J

CAUTION

|

Doing so may result in injury.

Do not touch the aluminum fins of the unit.

CAUTION

Do not touch the aluminum fins of the unit.
Doing so may result in injury.

e R
CAUTION
A BURST HAZARD
Open the service valves before the
operation, otherwise there might be the
burst.
N J

CAUTION

BURST HAZARD
Open the service valves before the operation,
otherwise there might be the burst.




Precaution for Safety

/\ WARNING

Before starting to repair the air conditioner, read carefully through the Service Manual, and repair
the air conditioner by following its instructions.

Only qualified service person (1) is allowed to repair the air conditioner.
Repair of the air conditioner by unqualified person may give rise to a fire, electric shocks, injury,
water leaks and/or other problems.

Only a qualified installer (+1) or qualified service person (x1) is allowed to carry out the electrical
work of the air conditioner.

Under no circumstances must this work be done by an unqualified individual since failure to carry
out the work properly may result in electric shocks and/or electrical leaks.

Wear protective gloves and safety work clothing during installation, servicing and removal.

When connecting the electrical wires, repairing the electrical parts or undertaking other electrical
jobs, wear gloves to provide protection for electricians and from heat, insulating shoes and
clothing to provide protection from electric shocks.

Failure to wear this protective gear may result in electric shocks.

Use wiring that meets the specifications in the Installation Manual and the stipulations in the local
regulations and laws.

Use of wiring which does not meet the specifications may give rise to electric shocks, electrical
leakage, smoking and/or a fire.

Only a qualified installer (x1) or qualified service person (x1) is allowed to undertake work at

General heights using a stand of 50 cm or more or to remove the intake grille of the indoor unit to

undertake work.
When working at heights, use a ladder which complies with the ISO 14122 standard, and follow
the procedure in the ladder’s instructions.
Also wear a helmet for use in industry as protective gear to undertake the work.
When working at heights, put a sign in place so that no-one will approach the work location,
before proceeding with the work.
Parts and other objects may fall from above, possibly injuring a person below.
Do not touch the aluminum fin of the outdoor unit.
You may injure yourself if you do so. If the fin must be touched for some reason, first put on
protective gloves and safety work clothing, and then proceed.
Do not climb onto or place objects on top of the outdoor unit.
You may fall or the objects may fall off of the outdoor unit and result in injury.
When transporting the air conditioner, wear shoes with additional protective toe caps.
When transporting the air conditioner, do not take hold of the bands around the packing carton.
You may injure yourself if the bands should break.
This air conditioner has passed the pressure test as specified in IEC 60335-2-40 Annex EE.

/\ DENGER

Turn off
breaker.

Before carrying out the installation, maintenance, repair or removal work, be sure to set the circuit
breaker to the OFF position. Otherwise, electric shocks may result.

Before opening the intake grille of the indoor unit or service panel of the outdoor unit, set the
circuit breaker to the OFF position.

Failure to set the circuit breaker to the OFF position may result in electric shocks through contact
with the interior parts.

Only a qualified installer (+1) or qualified service person (+1) is allowed to remove the intake grille
of the indoor unit or service panel of the outdoor unit and do the work required.

Before starting to repair the outdoor unit fan or fan guard, be absolutely sure to set the circuit
breaker to the OFF position, and place a “Work in progress” sign on the circuit breaker.

When cleaning the filter or other parts of the indoor unit, set the circuit breaker to OFF without
fail, and place a “Work in progress” sign near the circuit breaker before proceeding with the work.
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Even if the circuit breaker has been set to the OFF position before the service panel is removed
0 and the electrical parts are repaired, you will still risk receiving an electric shock.
For this reason, short-circuit the high-voltage capacitor terminals to discharge the voltage before
Execute proceeding with the repair work.
discharge For details on the short-circuiting procedure, refer to the Service Manual.
between You may receive an electric shock if the voltage stored in the capacitors has not been sufficiently
terminals. discharged.
Place a “Work in progress” sign near the circuit breaker while the installation, maintenance, repair
or removal work is being carried out.
There is a danger of electric shocks if the circuit breaker is set to ON by mistake.
Prohibition
If, in the course of carrying out repairs, it becomes absolutely necessary to check out the
electrical parts with the electrical parts box cover of one or more of the indoor units and the
0 service panel of the outdoor unit removed in order to find out exactly where the trouble lies, wear
insulated heat-resistant gloves, insulated boots and insulated work overalls, and take care to
Stay on avoid touching any live parts.
protection You may receive an electric shock if you fail to heed this warning. Only qualified service person
(1) is allowed to do this kind of work.
/\ WARNING

Check earth
wires.

Before troubleshooting or repair work, check the earth wire is connected to the earth terminals of
the main unit, otherwise an electric shock is caused when a leak occurs.If the earth wire is not
correctly connected, contact an electric engineer for rework.

Atfter completing the repair or relocation work, check that the ground wires are connected properly.

Be sure to connect earth wire. (Grounding work) Incomplete grounding causes an electric shock.
Do not connect ground wires to gas pipes, water pipes, and lightning rods or ground wires for
telephone wires.

%,

Prohibition of
modification.

Do not modify the products.Do not also disassemble or modify the parts.
It may cause a fire, electric shock or injury.

Use specified
parts.

When any of the electrical parts are to be replaced, ensure that the replacement parts satisfy the
specifications given in the Service Manual (or use the parts contained on the parts list in the
Service Manual).

Use of any parts which do not satisfy the required specifications may give rise to electric shocks,
smoking and/or a fire.

Do not bring
a child close to
the equipment.

If, in the course of carrying out repairs, it becomes absolutely necessary to check out the
electrical parts with the electrical parts box cover of one or more of the indoor units and the
service panel of the outdoor unit removed in order to find out exactly where the trouble lies, place
"Keep out" signs around the work site before proceeding.

Third-party individuals may enter the work site and receive electric shocks if this warning is not
heeded.

Insulating
measures

Connect the cut-off lead wires with crimp contact, etc, put the closed end side upward and then
apply a water-cut method, otherwise a leak or production of fire is caused at the users’ side.

No fire

When performing repairs using a gas burner, replace the refrigerant with nitrogen gas because

the oil that coats the pipes may otherwise burn.

When repairing the refrigerating cycle, take the following measures.

1) Be attentive to fire around the cycle.
When using a gas stove, etc, be sure to put out fire before work; otherwise the oil mixed with
refrigerant gas may catch fire.

2) Do not use a welder in the closed room.
When using it without ventilation, carbon monoxide poisoning may be caused.

3) Do not bring inflammables close to the refrigerant cycle, otherwise fire of the welder may catch
the inflammables.




Refrigerant

The refrigerant used by this air conditioner is the R410A.

Check the used refrigerant name and use tools and materials of the parts which match with it.
For the products which use R410A refrigerant, the refrigerant name is indicated at a position on
the outdoor unit where is easy to see.

To prevent miss-charging, the route of the service port is changed from one of the former R22.

For an air conditioner which uses R410A, never use other refrigerant than R410A.

For an air conditioner which uses other refrigerant (R22, etc.), never use R410A.

If different types of refrigerant are mixed, abnormal high pressure generates in the refrigerating
cycle and an injury due to breakage may be caused.

Do not charge refrigerant additionally.

If charging refrigerant additionally when refrigerant gas leaks, the refrigerant composition in the
refrigerating cycle changes resulted in change of air conditioner characteristics or refrigerant over
the specified standard amount is charged and an abnormal high pressure is applied to the inside
of the refrigerating cycle resulted in cause of breakage or injury.

Therefore if the refrigerant gas leaks, recover the refrigerant in the air conditioner, execute
vacuuming, and then newly recharge the specified amount of liquid refrigerant.

In this time, never charge the refrigerant over the specified amount.

When recharging the refrigerant in the refrigerating cycle, do not mix the refrigerant or air other
than R410A into the specified refrigerant.

If air or others is mixed with the refrigerant, abnormal high pressure generates in the refrigerating
cycle resulted in cause of injury due to breakage.

After installation work, check the refrigerant gas does not leak.

If the refrigerant gas leaks in the room, poisonous gas generates when gas touches to fire such
as fan heater, stove or cocking stove though the refrigerant gas itself is innocuous.

Never recover the refrigerant into the outdoor unit.

When the equipment is moved or repaired, be sure to recover the refrigerant with recovering device.

The refrigerant cannot be recovered in the outdoor unit; otherwise a serious accident such as
breakage or injury is caused.

After repair work, surely assemble the disassembled parts, and connect and lead the removed
wires as before.

Perform the work so that the cabinet or panel does not catch the inner wires.

Assembly/ If incorrect assembly or incorrect wire connection was done, a disaster such as a leak or fire is
Cabling caused at user’s side.
After the work has finished, be sure to use an insulation tester set (500V Megger) to check the
resistance is 2MQ or more between the charge section and the non-charge metal section
(Earth position).
Insulator If the resistance value is low, a disaster such as a leak or electric shock is caused at user’s side.
check
When the refrigerant gas leaks during work, execute ventilation.
0 If the refrigerant gas touches to a fire, poisonous gas generates.
A case of leakage of the refrigerant and the closed room full with gas is dangerous because a
Ventilation shortage of oxygen occurs. Be sure to execute ventilation.

Compulsion

When the refrigerant gas leaks, find up the leaked position and repair it surely.
If the leaked position cannot be found up and the repair work is interrupted, pump-down and
tighten the service valve, otherwise the refrigerant gas may leak into the room.

The poisonous gas generates when gas touches to fire such as fan heater, stove or cocking stove
though the refrigerant gas itself is innocuous.

When installing equipment which includes a large amount of charged refrigerant such as a multi
air conditioner in a sub-room, it is necessary that the density does not the limit even if the
refrigerant leaks.

If the refrigerant leaks and exceeds the limit density, an accident of shortage of oxygen is caused.

Tighten the flare nut with a torque wrench in the specified manner.

Excessive tighten of the flare nut may cause a crack in the flare nut after a long period, which may
result in refrigerant leakage.

Nitrogen gas must be used for the airtight test.

The charge hose must be connected in such a way that it is not slack.

For the installation/moving/reinstallation work, follow to the Installation Manual.

If an incorrect installation is done, a trouble of the refrigerating cycle, water leak, electric shock or
fire is caused.




Once the repair work has been completed, check for refrigerant leaks, and check the insulation
resistance and water drainage.
Then perform a trial run to check that the air conditioner is running properly.

After repair work has finished, check there is no trouble. If check is not executed, a fire, electric
shock or injury may be caused. For a check, turn off the power breaker.

Ch:aé::aeix:ter After repair work (installation of front panel and cabinet) has finished, execute a test run to check
there is no generation of smoke or abnormal sound.
If check is not executed, a fire or an electric shock is caused. Before test run, install the front
panel and cabinet.
Check the following matters before a test run after repairing piping.
» Connect the pipes surely and there is no leak of refrigerant.
* The valve is opened.

Do not Running the compressor under condition that the valve closes causes an abnormal high
operate the pressure resulted in damage of the parts of the compressor and etc. and moreover if there is
unit with the leak of refrigerant at connecting section of pipes, the air is suctioned and causes further
valve closed. abnormal high pressure resulted in burst or injury.

Check after
reinstallation

Only a qualified installer (x1) or qualified service person (x1) is allowed to relocate the air
conditioner. It is dangerous for the air conditioner to be relocated by an unqualified individual
since a fire, electric shocks, injury, water leakage, noise and/or vibration may result.

Check the following items after reinstallation.

1) The earth wire is correctly connected.

2) The power cord is not caught in the product.

3) There is no inclination or unsteadiness and the installation is stable.
If check is not executed, a fire, an electric shock or an injury is caused.

When carrying out the pump-down work shut down the compressor before disconnecting the
refrigerant pipe.

Disconnecting the refrigerant pipe with the service valve left open and the compressor still
operating will cause air, etc. to be sucked in, raising the pressure inside the refrigeration cycle to
an abnormally high level, and possibly resulting in reputing, injury, etc.

Cooling check

When the service panel of the outdoor unit is to be opened in order for the compressor or the
area around this part to be repaired immediately after the air conditioner has been shut down, set
the circuit breaker to the OFF position, and then wait at least 10 minutes before opening the
service panel.

If you fail to heed this warning, you will run the risk of burning yourself because the compressor
pipes and other parts will be very hot to the touch. In addition, before proceeding with the repair
work, wear the kind of insulated heat-resistant gloves designed to protect electricians.

When the service panel of the outdoor unit is to be opened in order for the fan motor, reactor,
inverter or the areas around these parts to be repaired immediately after the air conditioner has
been shut down, set the circuit breaker to the OFF position, and then wait at least 10 minutes
before opening the service panel.

If you fail to heed this warning, you will run the risk of burning yourself because the fan motor,
reactor, inverter heat sink and other parts will be very hot to the touch.

In addition, before proceeding with the repair work, wear the kind of insulated heat-resistant
gloves designed to protect electricians.

Installation

Only a qualified installer (x1) or qualified service person (x1) is allowed to install the air
conditioner. If the air conditioner is installed by an unqualified individual, a fire, electric shocks,
injury, water leakage, noise and/or vibration may result.

Before starting to install the air conditioner, read carefully through the Installation Manual, and
follow its instructions to install the air conditioner.

Do not install the air conditioner in a location that may be subject to a risk of expire to a
combustible gas.

If a combustible gas leaks and becomes concentrated around the unit, a fire may occur.

Install the indoor unit at least 2.5 m above the floor level since otherwise the users may injure
themselves or receive electric shocks if they poke their fingers or other objects into the indoor unit
while the air conditioner is running.

Install a circuit breaker that meets the specifications in the installation manual and the stipulations
in the local regulations and laws.

Install the circuit breaker where it can be easily accessed by the qualified service person (x1).

Do not place any combustion appliance in a place where it is directly exposed to the wind of air
conditioner, otherwise it may cause imperfect combustion.
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Explanations given to user

« If you have discovered that the fan grille is damaged, do not approach the outdoor unit but set the circuit breaker
to the OFF position, and contact a qualified service person to have the repairs done.
Do not set the circuit breaker to the ON position until the repairs are completed.

Relocation

* Only a qualified installer (1) or qualified service person (1) is allowed to relocate the air conditioner.
It is dangerous for the air conditioner to be relocated by an unqualified individual since a fire, electric shocks,
injury, water leakage, noise and/or vibration may result.

* When carrying out the pump-down work shut down the compressor before disconnecting the refrigerant pipe.
Disconnecting the refrigerant pipe with the service valve left open and the compressor still operating will cause air,
etc. to be sucked in, raising the pressure inside the refrigeration cycle to an abnormally high level, and possibly
resulting in reputing, injury, etc.

(1) Refer to the “Definition of Qualified Installer or Qualified Service Person”

Declaration of Conformity

Manufacturer: Toshiba Carrier Corporation
336 Tadehara, Fuji-shi, Shizuoka-ken 416-8521 JAPAN
Authorized Nick Ball

Representative/TCF holder: Toshiba EMEA Engineering Director
Toshiba Carrier UK Ltd.
Porsham Close, Belliver Industrial Estate,
PLYMOUTH, Devon, PL6 7DB.
United Kingdom

Hereby declares that the machinery described below:

Generic Denomination: Air Conditioner

Model/type: RAV-SP1104AT8-E RAV-SP1404AT8-E RAV-SP1604AT8-E
RAV-SP1104AT8Z-E RAV-SP1404AT8Z-E RAV-SP1604AT8Z-E
RAV-SP1104AT8ZG-E RAV-SP1404AT8ZG-E RAV-SP1604AT8ZG-E
RAV-SP1104AT8-TR RAV-SP1404AT8-TR RAV-SP1604AT8-TR
RAV-SP1104AT8Z-TR RAV-SP1404AT8Z-TR RAV-SP1604AT8Z-TR
RAV-SP1104AT8ZG-TR RAV-SP1404AT8ZG-TR RAV-SP1604AT8ZG-TR

Commercial name: Super Digital Inverter Series Air Conditioner

Complies with the provisions of the “Machinery” Directive (Directive 2006/42/EC) and the regulations transposing
into national law.

Complies with the provisions of the following harmonized standard:
EN 378-2: 2008

Note: This declaration becomes invalid if technical or operational modifications are introduced without the
manufacturer’s consent.

Disposal

How to dispose of air conditioners with a rating of 12 kW and below in accordance with the 2002/96/EC Directive
WEEE (Waste Electrical and Electronic Equipment) is provided in the Installation Manual supplied with your product.
For disposal of the product above 12 kW in rating you should use a registered company in accordance with any
national or EU legislation.

<Model names with a rating of 12 kW and below (outdoor units)>

DI series

RAV-SM563AT-E RAV-SM803AT-E RAV-SM1103AT-E

SDI series

RAV-SP404AT-E RAV-SP404ATZ-E RAV-SP404ATZG-E
RAV-SP454AT-E RAV-SP454ATZ-E RAV-SP454ATZG-E
RAV-SP564AT-E RAV-SP564ATZ-E RAV-SP564ATZG-E
RAV-SP804AT-E RAV-SP804ATZ-E RAV-SP804ATZG-E
RAV-SP1104AT-E RAV-SP1104ATZ-E RAV-SP1104ATZG-E
RAV-SP1104AT8-E RAV-SP1104AT8Z-E RAV-SP1104AT8ZG-E
RAV-SP1104AT8-TR RAV-SP1104AT8Z-TR RAV-SP1104AT8ZG-TR
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New Refrigerant (R410A)

This air conditioner adopts a new HFC type refrigerant (R410A) which does not deplete the ozone layer.

1. Safety Caution Concerned to New Refrigerant

The pressure of R410A is high 1.6 times of that of the former refrigerant (R22).
Accompanied with change of refrigerant, the refrigerating oil has been also changed.

Therefore, be sure that water, dust, the former refrigerant or the former refrigerating oil is not mixed into the
refrigerating cycle of the air conditioner with new refrigerant during installation work or service work.

If an incorrect work or incorrect service is performed, there is a possibility to cause a serious accident.
Use the tools and materials exclusive to R410A to purpose a safe work.

2. Cautions on Installation/Service

1) Do not mix the other refrigerant or refrigerating oil.

For the tools exclusive to R410A, shapes of all the joints including the service port differ from those of
the former refrigerant in order to prevent mixture of them.

2) As the use pressure of the new refrigerant is high, use material thickness of the pipe and tools which are
specified for R410A.

3) In the installation time, use clean pipe materials and work with great attention so that water and others
do not mix in because pipes are affected by impurities such as water, oxide scales, oil, etc.

Use the clean pipes.

Be sure to brazing with flowing nitrogen gas. (Never use gas other than nitrogen gas.)
4) For the earth protection, use a vacuum pump for air purge.
5) R410A refrigerant is azeotropic mixture type refrigerant.

Therefore use liquid type to charge the refrigerant. (If using gas for charging, composition of the
refrigerant changes and then characteristics of the air conditioner change.)

3. Pipe Materials

For the refrigerant pipes, copper pipe and joints are mainly used.
It is necessary to select the most appropriate pipes to conform to the standard.
Use clean material in which impurities adhere inside of pipe or joint to a minimum.

1) Copper pipe

<Piping>
The pipe thickness, flare finishing size, flare nut and others differ according to a refrigerant type.

When using a long copper pipe for R410A, it is recommended to select “Copper or copper-base pipe
without seam” and one with bonded oil amount 40mg/10m or less.

Also do not use crushed, deformed, discolored (especially inside) pipes.
(Impurities cause clogging of expansion valves and capillary tubes.)

<Flare nut>
Use the flare nuts which are attached to the air conditioner unit.

2) Joint
The flare joint and socket joint are used for joints of the copper pipe.
The joints are rarely used for installation of the air conditioner.
However clear impurities when using them.
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4. Tools

1. Required Tools for R410A

Mixing of different types of oil may cause a trouble such as generation of sludge, clogging of capillary,
etc. Accordingly, the tools to be used are classified into the following three types.

1) Tools exclusive for R410A (Those which cannot be used for conventional refrigerant (R22))
2) Tools exclusive for R410A, but can be also used for conventional refrigerant (R22)

3) Tools commonly used for R410A and for conventional refrigerant (R22)

The table below shows the tools exclusive for R410A and their interchangeability.

Tools exclusive for R410A (The following tools for R410A are required.)

Tools whose specifications are changed for R410A and their interchangeability

R410A Conventional air
air conditioner installation conditioner installation
No. Used tool Usage .
Emstenpe of Whether conventional Whether .
new equipment equipment can be used conventional equipment
for R410A quip can be used
@ | Flare tool Pipe flaring Yes « (Note) Yes
Copper pipe gauge .
@ | for adjusting Flaring by Yes « (Note) * (Note)
projection margin conventional flare tool
® | Torque wrench Tightening of flare nut Yes No No
@ | Gauge manifold Evacuating, refrigerant
Yes No No
® | Charge hose charge, run check, etc.
® | Vacuum pump adapter | Vacuum evacuating Yes No Yes
@ Electronic balance for Refri t ch v e v
refrigerant charging efrigerant charge es es es
Refrigerant cylinder Refrigerant charge Yes No No
© | Leakage detector Gas leakage check Yes No Yes

(Note) When flaring is carried out for R410A using the conventional flare tools, adjustment of projection
margin is necessary. For this adjustment, a copper pipe gauge, etc. are necessary.

General tools (Conventional tools can be used.)

as the general tools.

N

Torque wrench
Pipe cutter
Reamer

Pipe bender
Level vial

SoseP

(2]

1) Clamp meter
2) Thermometer

1) Vacuum pump. Use vacuum pump by
attaching vacuum pump adapter.

In addition to the above exclusive tools, the following equipments which serve also for R22 are necessary

~

Screwdriver (+, -)

Spanner or Monkey wrench

Hole core drill

Hexagon wrench (Opposite side 4mm)
Tape measure

Metal saw

(&)

—_ -
N = O ©
—_ — = — o ~—

Also prepare the following equipments for other installation method and run check.

3) Insulation resistance tester (Megger)
4) Electroscope
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1-1. Indoor Unit

1. SPECIFICATIONS

1-1-1. 4-Way Air Discharge Cassette Type

<Single type>

Indoor unit RAV-SM | 1104UT-E | 1404UT-E | 1604UT-E | 1104UT-E | 1404UT-E | 1604UT-E
Model Outdoor unit RAv:sp |11 g::T'gz_aT-E 1 23:31;3{5 1 gg‘m‘gg 1104AT7 | 1404AT7 | 1604AT7
Cooling capacity (kW) (2.(15?1'(2).0) (2.(15-21'2.0) (2.(1;'1' 2.0) (2.15%%.0) (2.(13-21'2.0) (2.(1;1'8.0)
Heating capacity W) | 0256 | (2ariso) | 24190 | @486 | (2.ai8.0) | @419.0)
Power supply P Eov - 415\ B0 2P oV o
Running current (A) |4.45-4.07|6.03-5.52|7.55-6.91 4.45 6.03 7.55
Power consumption (kW) 2.37 3.46 4.49 2.37 3.46 4.49
Cooling | Power factor (%) 81 87 90 81 87 90
EER 4.22 3.61 3.12 4.22 3.61 3.12
Energy efficiency class = A A B — — —
Electrical ;
characteristics Running current (A) |4.52-4.14|5.97 -5.47 |7.26 - 6.65 4.52 5.97 7.26
Power consumption (kW) 2.42 3.42 4.30 2.42 3.42 4.30
Heating | Power factor (%) 81 87 90 81 87 90
COP 4.63 4.09 3.72 4.63 4.09 3.72
Energy efficiency class = A A A — — —
Maximum current (A) 14.7 14.7 14.7 14.7 14.7 14.7
Indoor unit
Main unit Zinc hot dipping steel plate
Appearance Ceiling panel Model RBC-U31PG(W,WS)-E , RBC-U31PGS(W,WS)-E
(Sold separately) | Panel color WS SHripowia(e S0Y 2,005, (o8B 3/0.3)
Height (mm) 319 319 319 319 319 319
Main unit Width (mm) 840 840 840 840 840 840
Outer dimension Depth (mm) 840 840 840 840 840 840
- Height (mm) 30 30 30 30 30 30
ée;:Z‘?S:;;rzLely) Width (mm) 950 950 950 950 950 950
Depth (mm) 950 950 950 950 950 950
Total weight Ma.ir.1 unit (kg) 24 24 24 24 24 24
Ceiling panel (Sold separately) (kg) 4.2 4.2 4.2 4.2 4.2 4.2
Heat exchanger Finned tube
Fan Turbo fan
Fan unit Standard air flow | H/M/L (m3/min) |33.5/24.0/19.535.0/24.0/20.5 |35.5/25.0/21.0|33.5/24.0/19.5 | 35.0/24.0/20.5 | 35.5/25.0/21.0
Motor (W) 68 72 72 68 72 72
Sound pressure level H/M/L (dB-A) | 43/38/33 | 44/38/34 | 45/40/36 | 43/38/33 | 44/38/34 | 45/40/36
Sound power level H/M/L (dB-A) | 58/53/48 | 59/53/49 | 60/55/51 58/53/48 | 59/53/49 | 60/55/51
Connecting pipe Drain port VP25
Outdoor unit
Standard length (m) 7.5 7.5 7.5 7.5 7.5 7.5
Min. length (m) 3 3 3 3 3 3
Outer dimension Max. total length (m) 75 75 75 75 75 75
Over 30m 40g/m (31m to 75m)
Hight difference Outdoor Iwaer (m) 30 30 30 30 30 30
Outdoor high  (m) 30 30 30 30 30 30
) . Gas side (mm) 15.9 15.9 15.9 15.9 15.9 15.9
Connecting pipe ——
Liquid side (mm) 9.5 9.5 9.5 9.5 9.5 9.5
Fan Propeller fan
Fan unit Standard air flow high (m3/min) 101 103 103 101 103 103
Motor (W) | 100 + 100 | 100 + 100 | 100 + 100 | 100 + 100 | 100 + 100 | 100 + 100
Sound pressure level Cooling/Heating (dB-A) 49/50 51/52 51/53 49/50 51/52 51/53
Sound power level Cooling/Heating (dB-A) 66/67 68/69 68/70 66/67 68/69 68/70
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<Twin type>

Indoor unit 1 RAV-SM | 564UT-E | 804UT-E | 804UT-E | 564UT-E | 804UT-E | 804UT-E
Model Indoor unit 2 RAV-SM | 564UT-E | 804UT-E | 804UT-E | 564UT-E | 804UT-E | 804UT-E
: 1104AT8-E | 1404AT8-E | 1604AT8-E| 1104AT7 | 1404AT7 | 1604AT7
Outdoor unit RAV-SP | {104AT8-TR | 1404AT8-TR | 1604AT8-TR
; ; 10.0 12.5 14.0 10.0 12.5 14.0
Cooling capacity (W) | (2.6-12.0) | (2.6-14.0) | (2.6-16.0) | (2.6-12.0) | (2.6-14.0) | (2.6-16.0)
: : 11.2 14.0 16.0 11.2 14.0 16.0
Heating capacity (W) | (2.4-15.6) | (2.4-18.0) | (2.4-19.0) | (2.4-15.6) | (2.4-18.0) | (2.4-19.0)
3 phase 4wired (3N-4pole) 3 phase 4wired (3N-4pole)
Power supply 380V - 415V 50Hz 380V 60Hz
Running current (A) |4.45-4.07 |6.03-5.52|7.55-6.91 4.45 6.03 7.55
Power consumption (kW) 2.37 3.46 4.49 2.37 3.46 4.49
Cooling | Power factor (%) 81 87 90 81 87 90
EER 4.22 3.61 3.12 4.22 3.61 3.12
Energy efficiency class = A A B — — —
Electrical .
. Running current (A) |4.52-4.14|5.97-5.47 |7.26 - 6.65 4.52 5.97 7.26
characteristics
Power consumption (kW) 2.42 3.42 4.30 2.42 3.42 4.30
Heating | Power factor (%) 81 87 90 81 87 90
COP 4.63 4.09 3.72 4.63 4.09 3.72
Energy efficiency class * A A A — — —
Maximum current (A) 14.5 14.5 14.5 14.5 14.5 14.5
Indoor unit
Main unit Zinc hot dipping steel plate
Appearance Ceiling panel Model RBC-U31PG(W,WS)-E , RBC-U31PGS(W,WS)-E
W:Moon-white(2.5GY 9.0/0.5),
(Sold separately) | Panel color WS:Stripe-white(2.5GY 9.0/0.5,(Gray:8B 3/0.3))
Height (mm) 256 256 256 256 256 256
Main unit Width (mm) 840 840 840 840 840 840
. ) Depth (mm) 840 840 840 840 840 840
Outer dimension
y Height (mm) 30 30 30 30 30 30
Ceiling panel ;i (mm) | 950 950 950 950 950 950
(Sold separately)
Depth (mm) 950 950 950 950 950 950
) Main unit (kg) 20 20 20 20 20 20
Total weight
Ceiling panel (Sold separately) (kg) 4.2 4.2 4.2 4.2 4.2 4.2
Heat exchanger Finned tube
Fan Turbo fan
Fan unit Standard air flow | H/M/L (m3/min) |17.5/14.5/13.0|20.5/16.0/13.5|20.5/16.0/13.5|17.5/14.5/13.020.5/16.0/13.5 |20.5/16.0/13.5
Motor W) 14 20 20 14 20 20
Sound pressure level H/M/L (dBA) | 32/29/28 | 35/31/28 | 35/31/28 | 32/29/28 | 35/31/28 | 35/31/28
Sound power level H/M/L (dBeA) | 47/44/43 | 50/46/43 | 50/46/43 | 47/44/43 | 50/46/43 | 50/46/43
Connecting pipe Drain port VP25
Outdoor unit
Standard length (m) 7.5 7.5 7.5 7.5 7.5 7.5
Min. length (m) 3 3 3 3 3 3
Max. total length
Outer dimension ax. total leng (m) 50 50 50 50 50 50
Over 30m 40g/m (31m to 50m)
Outdoor lower  (m 30 30 30 30 30 30
Hight difference = _W (m)
Outdoor high  (m) 30 30 30 30 30 30
. Main (mm) 15.9 15.9 15.9 15.9 15.9 15.9
Gas side
. . Sub (mm) 12.7 15.9 15.9 12.7 15.9 15.9
Connecting pipe
. Main (mm) 9.5 9.5 9.5 9.5 9.5 9.5
Liquid side
Sub (mm) 6.4 9.5 9.5 6.4 9.5 9.5
Fan Propeller fan
Fan unit Standard air flow high (m3/min) 101 103 103 101 103 103
Motor (W) | 100 + 100 | 100 + 100 | 100 + 100 | 100 + 100 | 100 + 100 | 100 + 100
Sound pressure level Cooling/Heating (dB-A) 49/50 51/52 51/53 49/50 51/52 51/53
Sound power level Cooling/Heating (dB-A) 66/67 68/69 68/70 66/67 68/69 68/70
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<Triple type>

Indoor unit 1 RAV-SM 564UT-E 564UT-E
Indoor unit 2 RAV-SM 564UT-E 564UT-E
Model Indoor unit 3 RAV-SM 564UT-E 564UT-E
Outdoor unit RAV-SP TR 1604AT7
Cooling capacity (kW) 14.0 (2.6-16.0) 14.0 (2.6-16.0)
Heating capacity (kW) 16.0 (2.4-19.0) 16.0 (2.4-19.0)
Power supply > PISov 415V, 50Hy 2 Pnasegov. sorz T
Running current (A) 7.55 - 6.91 7.55
Power consumption (kW) 4.49 4.49
Cooling | Power factor (%) 90 90
EER 3.12 3.12
) Energy efficiency class = B —
Er:icrgcl:(t:::'istics Running current (A) 7.26 - 6.65 7.26
Power consumption (kW) 4.30 4.30
Heating | Power factor (%) 90 90
COP 3.72 3.72
Energy efficiency class = A —
Maximum current (A) 14.8 14.8
Indoor unit
Main unit Zinc hot dipping steel plate
Appearance Ceiling panel Model RBC-U31PG(W,WS)-E , RBC-U31PGS(W,WS)-E
(Sold separately) | Panel color WS:Stripe-wiita(2 S6Y 8,005 (Orey B8 3/0.3)
Height (mm) 256 256
Main unit Width (mm) 840 840
Outer dimension Depth (mm) 840 840
- Height (mm) 30 30
(cfse;:yzgs:r:l'tely) Width (mm) 950 950
Depth (mm) 950 950
Total weight Main unit (kg) 20 20
Ceiling panel (Sold separately) (kg) 4.2 4.2
Heat exchanger Finned tube
Fan Turbo fan
Fan unit Standard air flow | H/M/L (m3/min) 17.5/14.5/13.0 17.5/14.5/13.0
Motor (W) 14 14
Sound pressure level H/M/L (dB-A) 32/29/28 32/29/28
Sound power level H/M/L (dB-A) 47/44/43 47/44/43
Connecting pipe Drain port VP25
Outdoor unit
Standard length (m) 7.5 7.5
Min. length (m) 3 3
Outer dimension Max. total length (m) 50 50
Over 30m 40g/m (31m to 50m)
Hight difference Outdoor lower (M) 30 30
Outdoor high (m) 30 30
Gas side Main (mm) 15.9 15.9
. . Sub (mm) 12.7 12.7
Connecting pipe -
Liquid side Main (mm) 9.5 9.5
Sub (mm) 6.4 6.4
Fan Propeller fan
Fan unit Standard air flow high (m3/min) 103 103
Motor (W) 100 + 100 100 + 100
Sound pressure level Cooling/Heating (dB-A) 51/53 51/53
Sound power level Cooling/Heating (dB-A) 68/70 68/70
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1-1-2. Concealed Duct Type

<Single type>

Indoor unit RAV-SM 1102BT-E 1402BT-E 1102BT-E 1402BT-E
Mode Outdoor unit RAV-SP | O | TR 1104AT7 1404AT7
Cooling capacity (kW) (2.(1591'2.0) (2.(15-21'451.0) (2.(13?1'2.0) (2.(13-21'2.0)
Heating capacity (kW) (2.411-11'421.0) (2.411?1'2.0) (2.1-11'421.0) (2.1?1'3.0)
R I W s
Running current (A) 5.51-5.05 6.73 - 6.16 5.51 6.73
Power consumption (kW) 2.94 3.86 2.94 3.86
Cooling | Power factor (%) 81 87 81 87
EER 3.40 3.24 3.40 3.24
) Energy efficiency class = A A — —
Er';f:'c‘i:'risﬁcs Running current A | 518-4.74 6.20 - 5.68 5.18 6.20
Power consumption (kW) 2.77 3.55 2.77 3.55
Heating | Power factor (%) 81 87 81 87
COP 4.04 3.94 4.04 3.94
Energy efficiency class = A A — —
Maximum current (A) 15.6 16.0 15.6 16.0
Indoor unit
Appearance Main unit Zinc hot dipping steel plate
Height (mm) 320 320 320 320
Outer dimension Main unit Width (mm) 1350 1350 1350 1350
Depth (mm) 800 800 800 800
Total weight Main unit (kg) 54 54 54 54
Heat exchanger Finned tube
Fan Centrifugal fan
Standard air flow | H/M/L (m3/min) | 27.0/23.0/18.9 | 33.0/28.0/23.1 | 27.0/23.0/18.9 | 33.0/28.0/23.1
Motor (W) 120 120 120 120
Fanunt External static (Satflggiall)rfgem) (Pa) 40
pressure fsofttgg exchange (P&) | 20/40/70/100 | 20/40/65/90 | 20/40/70/100 | 20/40/65/90
Sound pressure level H/M/L (dB-A) 42 /39 /36 44 /41 /38 42 /39 /36 44 /41 /38
Sound power level H/M/L (dB-A) 57 /54 /51 59 /56 /53 57 /54 /51 59 /56 /53
Connecting pipe Drain port VP25
Outdoor unit
Standard length (m) 7.5 7.5 7.5 7.5
Min. length (m) 3 3 3 3
Outer dimension Max. total length (m) 75 75 75 75
Over 30m 40g/m (31m to 75m)
Hight difference Outdoor lower (m) 30 30 30 30
Outdoor high (m) 30 30 30 30
. . Gas side (mm) 15.9 15.9 15.9 15.9
Connecting pipe
Liquid side (mm) 9.5 9.5 9.5 9.5
Fan Propeller fan
Fan unit Standard air flow high (m3/min) 101 103 101 103
Motor (W) 100 + 100 100 + 100 100 + 100 100 + 100
Sound pressure level Cooling/Heating (dB-A) 49/50 51/52 49/50 51/52
Sound power level Cooling/Heating (dB-A) 66/67 68/69 66/67 68/69
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<Twin type>

Indoor unit 1 RAV-SM | 562BT-E | 802BT-E | 802BT-E | 562BT-E | 802BT-E | 802BT-E
Model Indoor unit 2 RAV-SM | 562BT-E | 802BT-E | 802BT-E | 562BT-E | 802BT-E | 802BT-E
f 1104AT8-E (1404AT8-E |1604AT8-E| 1104AT7 | 1404AT7 | 1604AT7
Outdoor unit RAV-SP | 1104AT8-TR | 1404AT8-TR | 1604ATS-TR
: : 10.0 12,5 14.0 10.0 12,5 14.0
Cooling capacity (W) | (2.6-12.0) | (2.6-14.0) | (2.6-16.0) | (2.6-12.0) | (2.6-14.0) | (2.6-16.0)
; ; 11.2 14.0 16.0 11.2 14.0 16.0
Heating capacity (W) | (2.4-14.0) | (2.4-18.0) | (2.4-19.0) | (2.4-14.0) | (2.4-18.0) | (2.4-19.0)
3 phase 4wired (3N-4pole) 3 phase 4wired (3N-4pole)
Power supply 380V - 415V 50Hz 380V 60Hz
Running current (A) |5.51-5.05(6.73-6.16|8.61 - 7.88 5.51 6.73 8.61
Power consumption (kW) 2.94 3.86 5.12 2.94 3.86 5.12
Cooling | Power factor (%) 81 87 90 81 87 90
EER 3.40 3.24 2.73 3.40 3.24 2.73
Energy efficiency class = A A D — — —
Electrical :
_— Running current (A) |5.18-4.74(6.20-5.68 |7.77 - 7.11 5.18 6.20 7.77
characteristics
Power consumption (kW) 2.77 3.55 4.60 2.77 3.55 4.60
Heating | Power factor (%) 81 87 90 81 87 90
COP 4.04 3.94 3.48 4.04 3.94 3.48
Energy efficiency class = A A B — — —
Maximum current (A) 16.4 16.4 16.4 16.4 16.4 16.4
Indoor unit
Appearance Main unit Zinc hot dipping steel plate
Height (mm) 320 320 320 320 320 320
Outer dimension Main unit Width (mm) 700 1000 1000 700 1000 1000
Depth (mm) 800 800 800 800 800 800
Total weight Main unit (kg) 30 39 39 30 39 39
Heat exchanger Finned tube
Fan Centrifugal fan
Standard air flow | H/M/L (m3/min) | 13.0/11.9/9.8 |19.0/16.2/13.3(19.0/16.2/13.3| 13.0/11.9/9.8 {19.0/16.2/13.3(19.0/16.2/13.3
Motor (W) 120 120 120 120 120 120
Fan unit Standard
: P 40
External static (at shipment) (Pa)
pressure Set up for
tap exchange (Pa) 20/40/70/100
Sound pressure level H/M/L (dB-A) | 40/37/33 | 40/37/34 | 40/37/34 | 40/37/33 | 40/37/34 | 40/37/34
Sound power level H/M/L (dB-A) | 55/52/48 | 55/52/49 | 55/52/49 | 55/52/48 | 55/52/49 | 55/52/49
Connecting pipe Drain port VP25
Outdoor unit
Standard length (m) 7.5 7.5 7.5 7.5 7.5 7.5
Min. length (m) 3 3 3 3 3 3
. . Max. total length (m) 50 50 50 50 50 50
Outer dimension
Over 30m 40g/m (31m to 50m)
. . Outdoor lower  (m) 30 30 30 30 30 30
Hight difference -
Outdoor high (m) 30 30 30 30 30 30
) Main (mm) 15.9 15.9 15.9 15.9 15.9 15.9
Gas side
) ) Sub (mm) 12.7 15.9 15.9 12.7 15.9 15.9
Connecting pipe -
o Main (mm) 9.5 9.5 9.5 9.5 9.5 9.5
Liquid side
Sub (mm) 6.4 9.5 9.5 6.4 9.5 9.5
Fan Propeller fan
Fan unit Standard air flow high (m?3/min) 101 103 103 101 103 103
Motor (W) | 100 + 100 | 100 + 100 | 100 + 100 | 100 + 100 | 100 + 100 | 100 + 100
Sound pressure level Cooling/Heating (dB-A) 49/50 51/52 51/53 49/50 51/52 51/53
Sound power level Cooling/Heating (dB-A) 66/67 68/69 68/70 66/67 68/69 68/70
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<Triple type>

Indoor unit 1 RAV-SM 562BT-E 562BT-E
Indoor unit 2 RAV-SM 562BT-E 562BT-E
Model Indoor unit 3 RAV-SM 562BT-E 562BT-E
Outdoor unit RAV-SP TR 1604AT7
Cooling capacity (kW) 14.0 (2.6-16.0) 14.0 (2.6-16.0)
Heating capacity (kW) 16.0 (2.4-19.0) 16.0 (2.4-19.0)
Power supply S SBov - 415 0 P oV o
Running current (A) 8.61-7.88 8.61
Power consumption (kW) 5.12 5.12
Cooling | Power factor (%) 90 90
EER 2.73 2.73
) Energy efficiency class = D —
Er:icrgcl:(t:::'istics Running current (A) 777 -7.11 7.77
Power consumption (kW) 4.60 4.60
Heating | Power factor (%) 90 90
COP 3.48 3.48
Energy efficiency class = B —
Maximum current (A) 16.4 16.4
Indoor unit
Appearance Main unit Zinc hot dipping steel plate
Height (mm) 320 320
Quter dimension Main unit Width (mm) 700 700
Depth (mm) 800 800
Total weight Main unit (kg) 30 30
Heat exchanger Finned tube
Fan Centrifugal fan
Standard air flow | H/M/L (m3/min) 13.0/11.9/9.8 13.0/11.9/9.8
Fan unit Motor (W) 120 120
External static (S;fgg%ﬁem) (Pa) 40
pressure tsa‘;‘ upfor o (P 20/40/70/100
Sound pressure level H/M/L (dB-A) 40/37/33 40/37/33
Sound power level H/M/L (dB-A) 55/52/48 55/52/48
Connecting pipe Drain port VP25
Outdoor unit
Standard length (m) 7.5 7.5
Min. length (m) 3 3
Outer dimension Max. total length (m) 50 50
Over 30m 40g/m (31m to 50m)
Hight difference Outdoor lower (M) 30 30
Outdoor high (m) 30 30
Gas side Main (mm) 15.9 15.9
. . Sub (mm) 12.7 12.7
Connecting pipe -
Liquid side Main (mm) 9.5 9.5
Sub (mm) 6.4 6.4
Fan Propeller fan
Fan unit Standard air flow high (m3/min) 103 103
Motor (W) 100 + 100 100 + 100
Sound pressure level Cooling/Heating (dB-A) 51/53 51/53
Sound power level Cooling/Heating (dB-A) 68/70 68/70
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1-1-3. Under Ceiling Type

<Single type>

—19—

Indoor unit RAV-SM 1102CT-E 1402CT-E 1102CT-E 1402CT-E
Mode Outdoor unit RAV-SP | O | TR 1104AT7 1404AT7
Cooling capacity (kW) (2.(1591'2.0) (2.(15-21'451.0) (2.(13?1'2.0) (2.(13-21'2.0)
Heating capacity U P 2418.0) (24140 (2.4-18.0)
Power supply 2 PrSRo 4TV BOHE Y
Running current (A) 5.23 - 4.79 6.67 - 6.11 5.23 6.67
Power consumption W) 2.79 3.83 2.79 3.83
Cooling | Power factor (%) 81 87 81 87
EER /W) 3.58 3.26 3.58 3.26
) Energy efficiency class = A A — —
S;Ziz(l:ct:::'istics Running current (A) 4.99 - 457 6.46 - 5.92 4.99 6.46
Power consumption (kW) 2.67 3.70 2.67 3.70
Heating | Power factor (%) 81 87 81 87
COP (W/W) 4.19 3.78 4.19 3.78
Energy efficiency class = A A — —
Maximum current (A) 15.2 15.2 15.2 15.2
Indoor unit
Appearance Main unit Shine white
Height m) 210 210 210 210
Outer dimension Main unit Width m) 1595 1595 1595 1595
Depth m) 680 680 680 680
Total weight Main unit kg) 33 33 33 33
Heat exchanger Finned tube
Fan Centrifugal fan
Fan unit Standard air flow | H/M/L (m®/min) | 27.5/24.0/21.2 | 30.0/26.0/23.1 | 27.5/24.0/21.2 | 30.0/26.0/23.1
Motor (W) 120 120 120 120
Sound pressure level H/M/L °A) 41/38/35 43/40/37 41/38/35 43/40/37
Sound power level H/M/L *A) 56 /53 /50 58 /55/52 56 /53 /50 58 /55 /52
Connecting pipe Drain port VP20
Outdoor unit
Standard length (m) 7.5 7.5 7.5 7.5
Min. length (m) 3 3 3 3
Outer dimension Max. total length (m) 75 75 75 75
Over 30m 40g/m (31m to 75m)
Hight difference Outdoor lower m) 30 30 30 30
Outdoor high m) 30 30 30 30
Connecting pipe Gas side m) 15.9 15.9 15.9 15.9
Liquid side m) 9.5 9.5 9.5 9.5
Fan Propeller fan
Fan unit Standard air flow high (m3/min) 101 103 101 103
Motor (W) 100 + 100 100 + 100 100 + 100 100 + 100
Sound pressure level Cooling/Heating *A) 49/50 51/52 49/50 51/52
Sound power level Cooling/Heating *A) 66/67 68/69 66/67 68/69
: IEC standard



<Twin type>

Indoor unit 1 RAV-SM | 562CT-E | 802CT-E | 802CT-E | 562CT-E | 802CT-E | 802CT-E
Model Indoor unit 2 RAV-SM | 562CT-E | 802CT-E | 802CT-E | 562CT-E | 802CT-E | 802CT-E
P 1104AT8-E | 1404AT8-E | 1604AT8-E | 1104AT7 | 1404AT7 | 1604AT7
Outdoor unit RAV-SP | 1104AT8-TR | 1404AT8-TR | 1604AT8-TR
: : 10.0 12,5 14.0 10.0 12,5 14.0
Cooling capacity (W) | (2.6-12.0) | (2.6-14.0) | (2.6-16.0) | (2.6-12.0) | (2.6-14.0) | (2.6-16.0)
; ; 11.2 14.0 16.0 11.2 14.0 16.0
Heating capacity (W) | (2.4-14.0) | (2.4-18.0) | (2.4-19.0) | (2.4-14.0) | (2.4-18.0) | (2.4-19.0)
3 phase 4wired (3N-4pole) 3 phase 4wired (3N-4pole)
Power supply 380V - 415V 50Hz 380V 60Hz
Running current (A) |5.23-4.79(6.67 -6.11 [8.39 - 7.68 5.23 6.67 8.39
Power consumption (kW) 2.79 3.83 4.99 2.79 3.83 4.99
Cooling | Power factor (%) 81 87 90 81 87 90
EER 3.58 3.26 2.81 3.58 3.26 2.81
Energy efficiency class = A A C — — —
Electrical :
_— Running current (A) |4.99-457(6.46-5.92|7.77 -7.11 4.99 6.46 7.77
characteristics
Power consumption (kW) 2.67 3.70 4.60 2.67 3.70 4.60
Heating | Power factor (%) 81 87 90 81 87 90
COP 4.19 3.78 3.48 4.19 3.78 3.48
Energy efficiency class = A A B — — —
Maximum current (A) 14.8 15.6 15.6 14.8 15.6 15.6
Indoor unit
Appearance Main unit Shine white
Height (mm) 210 210 210 210 210 210
Outer dimension Main unit Width (mm) 910 1180 1180 910 1180 1180
Depth (mm) 680 680 680 680 680 680
Total weight Main unit (kg) 21 25 25 21 25 25
Heat exchanger Finned tube
Fan Centrifugal fan
Fan unit Standard air flow | H/M/L (m3/min) |13.0/11.2/10.0(18.5/16.7/14.6|18.5/16.7/14.6|13.0/11.2/10.0| 18.5/16.7/14.6 |18.5/16.7/14.6
Motor (W) 60 60 60 60 60 60
Sound pressure level H/M/L (dB-A) | 36/33/30 | 38/36/33 | 38/36/33 | 36/33/30 | 38/36/33 | 38/36/33
Sound power level H/M/L (dB-A) | 51/48/45 | 53/51/48 | 53/51/48 | 51/48/45 | 53/51/48 | 53/51/48
Connecting pipe Drain port VP20
Outdoor unit
Standard length (m) 7.5 7.5 7.5 7.5 7.5 7.5
Min. length (m) 3 3 3 3 3 3
) ) Max. total length (m) 50 50 50 50 50 50
Outer dimension
Over 30m 40g/m (31m to 50m)
Outdoor lower  (m 30 30 30 30 30 30
Hight difference 4 _W (m)
Outdoor high  (m) 30 30 30 30 30 30
) Main (mm) 15.9 15.9 15.9 15.9 15.9 15.9
Gas side
) ) Sub (mm) 12.7 15.9 15.9 12.7 15.9 15.9
Connecting pipe -
o Main (mm) 9.5 9.5 9.5 9.5 9.5 9.5
Liquid side
Sub (mm) 6.4 9.5 9.5 6.4 9.5 9.5
Fan Propeller fan
Fan unit Standard air flow high (m3/min) 101 103 103 101 103 103
Motor (W) | 100 + 100 | 100 + 100 | 100 + 100 | 100 + 100 | 100 + 100 | 100 + 100
Sound pressure level Cooling/Heating (dB-A) 49/50 51/52 51/53 49/50 51/52 51/53
Sound power level Cooling/Heating (dB-A) 66/67 68/69 68/70 66/67 68/69 68/70
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<Triple type>

Indoor unit 1 RAV-SM 562CT-E 562CT-E
Indoor unit 2 RAV-SM 562CT-E 562CT-E
Model Indoor unit 3 RAV-SM 562CT-E 562CT-E
Outdoor unit RAV-SP TR 1604AT7
Cooling capacity (kW) 14.0 (2.6-16.0) 14.0 (2.6-16.0)
Heating capacity (kW) 16.0 (2.4-19.0) 16.0 (2.4-19.0)
Power supply 2RSSOV - 415V s0HE Y
Running current (A) 8.39 - 7.68 8.39
Power consumption (kW) 4.99 4.99
Cooling | Power factor (%) 90 90
EER 2.81 2.81
] Energy efficiency class = C —
Er:icrgcl:(t:::'istics Running current (A) 7.77 -7.11 7.77
Power consumption (kW) 4.60 4.60
Heating | Power factor (%) 90 90
COP 3.48 3.48
Energy efficiency class = B —
Maximum current (A) 15.3 15.3
Indoor unit
Appearance Main unit Shine white
Height (mm) 210 210
Quter dimension Main unit Width (mm) 910 910
Depth (mm) 680 680
Total weight Main unit (kg) 21 21
Heat exchanger Finned tube
Fan Centrifugal fan
Fan unit Standard air flow | H/M/L (m3/min) 13.0/11.2/10.0 13.0/11.2/10.0
Motor (W) 60 60
Sound pressure level H/M/L (dB-A) 36/33/30 36/33/30
Sound power level H/M/L (dB-A) 51/48/45 51/48/45
Connecting pipe Drain port VP20
Outdoor unit
Standard length (m) 7.5 7.5
Min. length (m) 3 3
Outer dimension Max. total length (m) 50 50
Over 30m 40g/m (31m to 50m)
Hight difference Outdoor lower (M) 30 30
Outdoor high (m) 30 30
Gas side Main (mm) 15.9 15.9
) . Sub (mm) 12.7 12.7
Connecting pipe -
Liquid side Main (mm) 9.5 9.5
Sub (mm) 6.4 6.4
Fan Propeller fan
Fan unit Standard air flow high (m3/min) 103 103
Motor (W) 100 + 100 100 + 100
Sound pressure level Cooling/Heating (dB-A) 51/53 51/53
Sound power level Cooling/Heating (dB-A) 68/70 68/70
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1-1-4. High Wall Type

<Twin type>
Indoor unit 1 RAV-SM | 562KRT-E | 802KRT-E | 802KRT-E | 562KRT-E | 802KRT-E | 802KRT-E
Model Indoor unit 2 RAV-SM | 562KRT-E | 802KRT-E | 802KRT-E | 562KRT-E | 802KRT-E | 802KRT-E
e e Rl e Rl
Cooling capacity (kW) (2.(1591'2.0) (2.(13-21'3.5) (2.25?1' 2.0) (2.25?1'3.0) (2.(15-21'2.5) (2.(155‘1'2.0)
Heating capacity (kW) (2.411-11'3.0) (2.411?13.0) (2.411-61' 8.0) (2.1-113,.0) (2.4115‘1'2.0) (2.411-61'8.0)
Power supply > Paov 415 oz 2oV otz T
Running current (A) |5.48-5.02(6.97 -6.388.57 - 7.85 5.48 6.97 8.57
Power consumption (kW) 2.92 4.00 5.10 2.92 4.00 5.10
Cooling | Power factor (%) 81 87 90 81 87 90
EER 3.42 3.08 2.75 3.42 3.08 2.75
Energy efficiency class = A B D — — —
Electrical .
characteristics Running current (A) |5.33-4.88(6.78-6.20|8.24 - 7.54 5.33 6.78 8.24
Power consumption (kW) 2.85 3.88 4.88 2.85 3.88 4.88
Heating | Power factor (%) 81 87 90 81 87 90
COoP 3.93 3.61 3.28 3.93 3.61 3.28
Energy efficiency class = A A C — — —
Maximum current (A) 14.5 14.8 14.8 145 14.8 14.8
Indoor unit
Appearance Main unit Pure white
Height (mm) 298 298 298 298 298 298
Outer dimension Main unit Width (mm) 998 998 998 998 998 998
Depth (mm) 221 221 221 221 221 221
Total weight Main unit (kg) 12 12 12 12 12 12
Heat exchanger Finned tube
Fan Cross flow fan
Fan unit Standard air flow | H/M/L (m3/min) |14.0/12.5/10.7 [18.5/14.6/12.2|18.5/14.6/12.2|14.0/12.5/10.7 | 18.5/14.6/12.2 |18.5/14.6/12.2
Motor (W) 30 30 30 30 30 30
Sound pressure level H/M/L (dBA) | 39/36/33 | 45/41/36 | 45/41/36 | 39/36/33 | 45/41/36 | 45/41/36
Sound power level H/M/L (dB-A) | 54/51/48 | 60/56/51 | 60/56/51 | 54/51/48 | 60/56/51 | 60/56/51
Connecting pipe Drain port VP16
Outdoor unit
Standard length (m) 7.5 7.5 7.5 7.5 7.5 7.5
Min. length (m) 3 3 3 3 3 3
Outer dimension Max. total length (m) 50 50 50 50 50 50
Over 30m 40g/m (31m to 50m)
Hight difference Outdoor lower (M) 30 30 30 30 30 30
Outdoor high  (m) 30 30 30 30 30 30
Gas side Main (mm) 15.9 15.9 15.9 15.9 15.9 15.9
) ) Sub (mm) 12.7 15.9 15.9 12.7 15.9 15.9
Connecting pipe
Liquid side Main (mm) 9.5 9.5 9.5 9.5 9.5 9.5
Sub (mm) 6.4 9.5 9.5 6.4 9.5 9.5
Fan Propeller fan
Fan unit Standard air flow high (m3/min) 101 103 103 101 103 103
Motor (W) | 100 + 100 | 100 + 100 | 100 + 100 | 100 + 100 | 100 + 100 | 100 + 100
Sound pressure level Cooling/Heating (dB-A) 49/50 51/52 51/53 49/50 51/52 51/53
Sound power level Cooling/Heating (dB-A) 66/67 68/69 68/70 66/67 68/69 68/70
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<Triple type>

Indoor unit 1 RAV-SM 562KRT-E 562KRT-E
Indoor unit 2 RAV-SM 562KRT-E 562KRT-E
Model Indoor unit 3 RAV-SM 562KRT-E 562KRT-E
Outdoor unit RAV-SP TR 1604AT7
Cooling capacity (kW) 14.0 (2.6-16.0) 14.0 (2.6-16.0)
Heating capacity (kW) 16.0 (2.4-19.0) 16.0 (2.4-19.0)
Power supply 2RSSOV - 415V s0HE Y
Running current (A) 8.57 -7.85 8.57
Power consumption (kW) 5.10 5.10
Cooling | Power factor (%) 90 90
EER 2.75 2.75
) Energy efficiency class = D —
Er:icrgcl:(t:::'istics Running current (A) 8.24 - 7.54 8.24
Power consumption (kW) 4.88 4.88
Heating | Power factor (%) 90 90
COP 3.28 3.28
Energy efficiency class * C —
Maximum current (A) 14.9 14.9
Indoor unit
Appearance Main unit Pure white
Height (mm) 298 298
Quter dimension Main unit Width (mm) 998 998
Depth (mm) 221 221
Total weight Main unit (kg) 12 12
Heat exchanger Finned tube
Fan Cross flow fan
Fan unit Standard air flow | H/M/L (m3/min) 14.0/12.5/10.7 14.0/12.5/10.7
Motor (W) 30 30
Sound pressure level H/M/L (dB-A) 39/36/33 39/36/33
Sound power level H/M/L (dB-A) 54 /51/48 54 /51 /48
Connecting pipe Drain port VP16
Outdoor unit
Standard length (m) 7.5 7.5
Min. length (m) 3 3
Outer dimension Max. total length (m) 50 50
Over 30m 40g/m (31m to 50m)
Hight difference Outdoor lower (M) 30 30
Outdoor high (m) 30 30
Gas side Main (mm) 15.9 15.9
) . Sub (mm) 12.7 12.7
Connecting pipe -
Liquid side Main (mm) 9.5 9.5
Sub (mm) 6.4 6.4
Fan Propeller fan
Fan unit Standard air flow high (m3/min) 103 103
Motor (W) 100 + 100 100 + 100
Sound pressure level Cooling/Heating (dB-A) 51/53 51/53
Sound power level Cooling/Heating (dB-A) 68/70 68/70
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1-1-5. Compact 4-Way Cassette (600 x 600) Type

<Twin type>
Indoor unit 1 RAV-SM 562MUT-E 562MUT-E
Model Indoor unit 2 RAV-SM 562MUT-E 562MUT-E
Outdoor unit RAV-SP R etbeS 1104AT7
Cooling capacity (kW) 10.0 (2.6-12.0) 10.0 (2.6-12.0)
Heating capacity (kW) 11.2 (2.4-14.0) 11.2 (2.4-14.0)
Power supply S Eov - 415 0 2P Bov o
Running current (A) 5.23-4.79 5.23
Power consumption (kW) 2.79 2.79
Cooling | Power factor (%) 81 81
EER 3.58 3.58
] Energy efficiency class = A —
Er:icrgcl:(t:::'istics Running current (A) 4.99 - 4.57 4.99
Power consumption (kW) 2.67 2.67
Heating | Power factor (%) 81 81
COP 4.19 4.19
Energy efficiency class = A —
Maximum current (A) 14.9 14.9
Indoor unit
Main unit Zinc hot dipping steel plate
Appearance Ceiling panel Model RBC-UM11PG(W)-E
(Sold separately) | Panel color Moon-white ( Muncel 2.5GY 9.0/0.5 )
Height (mm) 268 268
Main unit Width (mm) 575 575
Outer dimension Depth (mm) 575 575
B Height (mm) 27 27
(CSec;III(;]%:;;r‘;Itely) Width (mm) 700 700
Depth (mm) 700 700
Total weight Main unit (kg) 16 16
Ceiling panel (Sold separately) (kg) 3 3
Heat exchanger Finned tube
Fan Turbo fan
Fan unit Standard air flow | H/M/L (m3/min) 13.3/11.2/9.1 13.3/11.2/9.1
Motor (W) 60 60
Sound pressure level H/M/L (dB-A) 43/39/34 43/39/34
Sound power level H/M/L (dB-A) 58 /54 /49 58 /54 /49
Connecting pipe Drain port VP16
Outdoor unit
Standard length (m) 7.5 7.5
Min. length (m) 3 3
Outer dimension Max. total length (m) 50 50
Over 30m 40g/m (31m to 50m)
Hight difference Outdoor lower (M) 30 30
Outdoor high (m) 30 30
Gas side Main (mm) 15.9 15.9
. . Sub (mm) 12.7 12.7
Connecting pipe -
Liquid side Main (mm) 9.5 9.5
Sub (mm) 6.4 6.4
Fan Propeller fan
Fan unit Standard air flow high (m3/min) 101 101
Motor (W) 100 + 100 100 + 100
Sound pressure level Cooling/Heating (dB-A) 49/50 49/50
Sound power level Cooling/Heating (dB-A) 66/67 66/67
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<Triple type>

Indoor unit 1 RAV-SM 562MUT-E 562MUT-E
Indoor unit 2 RAV-SM 562MUT-E 562MUT-E
Model Indoor unit 3 RAV-SM 562MUT-E 562MUT-E
Outdoor unit RAV-SP TR 1604AT7
Cooling capacity (kW) 14.0 (2.6-16.0) 14.0 (2.6-16.0)
Heating capacity (kW) 16.0 (2.4-19.0) 16.0 (2.4-19.0)
Power supply 2RSSOV - 415V s0HE Y
Running current (A) 8.39 - 7.68 8.39
Power consumption (kW) 4.99 4.99
Cooling | Power factor (%) 90 90
EER 2.81 2.81
] Energy efficiency class = C —
Er:icrgcl:(t:::'istics Running current (A) 7.77 -7.11 7.77
Power consumption (kW) 4.60 4.60
Heating | Power factor (%) 90 90
COP 3.48 3.48
Energy efficiency class = B —
Maximum current (A) 15.4 15.4
Indoor unit
Main unit Zinc hot dipping steel plate
Appearance Ceiling panel Model RBC-UM11PG(W)-E
(Sold separately) | Panel color Moon-white ( Muncel 2.5GY 9.0/0.5 )
Height (mm) 268 268
Main unit Width (mm) 575 575
Outer dimension Depth (mm) 575 575
- Height (mm) 27 27
(Csec;:z]gs:;;rzltew) Width (mm) 700 700
Depth (mm) 700 700
Total weight Main unit (kg) 16 16
Ceiling panel (Sold separately) (kg) 3 3
Heat exchanger Finned tube
Fan Turbo fan
Fan unit Standard air flow | H/M/L (m3/min) 13.3/11.2/9.1 13.3/11.2/9.1
Motor (W) 60 60
Sound pressure level H/M/L (dB-A) 43/39/34 43/39/34
Sound power level H/M/L (dB-A) 58 /54 /49 58 /54 /49
Connecting pipe Drain port VP25
Outdoor unit
Standard length (m) 7.5 7.5
Min. length (m) 3 3
Outer dimension Max. total length (m) 50 50
Over 30m 40g/m (31m to 50m)
Hight difference Outdoor lower (M) 30 30
Outdoor high (m) 30 30
Gas side Main (mm) 15.9 15.9
. . Sub (mm) 12.7 12.7
Connecting pipe -
Liquid side Main (mm) 9.5 9.5
Sub (mm) 6.4 6.4
Fan Propeller fan
Fan unit Standard air flow high (m3/min) 103 103
Motor (W) 100 + 100 100 + 100
Sound pressure level Cooling/Heating (dB-A) 51/53 51/53
Sound power level Cooling/Heating (dB-A) 68/70 68/70
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1-1-6. Slim Duct Type

<Twin type>
Indoor unit 1 RAV-SM 564SDT-E 564SDT-E
Model Indoor unit 2 RAV-SM 564SDT-E 564SDT-E
: 1104AT8-E 1104AT7
Outdoor unit RAV-SP 1104AT8-TR
Cooling capacity (kW) 10.0 (2.6-12.0) 10.0 (2.6-12.0)
Heating capacity (kW) 11.2 (2.4-14.0) 11.2 (2.4-14.0)
3 phase 4wired (3N-4pole) 3 phase 4wired (3N-4pole)
Power supply 380V - 415V 50Hz 380V 60Hz
Running current (A) 5.23-4.79 5.23
Power consumption (kW) 2.79 2.79
Cooling | Power factor (%) 81 81
EER 3.58 3.58
] Energy efficiency class = A —
Electrlcall . Running current (A) 4.99 - 4.57 4.99
characteristics
Power consumption (kW) 2.67 2.67
Heating | Power factor (%) 81 81
COP 4.19 419
Energy efficiency class = A —
Maximum current (A) 15.1 15.1
Indoor unit
Appearance Main unit Zinc hot dipping steel plate
Height (mm) 210 210
Outer dimension Main unit Width (mm) 845 845
Depth (mm) 645 645
Total weight Main unit (kg) 22 22
Heat exchanger Finned tube
Fan Centrifugal fan
Fan unit Standard air flow | H/M/L (m3/min) 13.0/11.3/9.7 13.0/11.3/9.7
Motor (W) 60 60
Under air inlet H/M/L (dB-A) 45/40/ 36 45/40/ 36
Sound pressure level
Back air inlet H/M/L (dB-A) 33/31/28 33/31/28
Under air inlet H/M/L (dB-A) 60/55/51 60 /55 /51
Sound power level
Back air inlet H/M/L (dB-A) 48 /46 /43 48 /46 /43
Connecting pipe Drain port VP25
Outdoor unit
Standard length (m) 7.5 7.5
Min. length (m) 3 3
Max. total length
Outer dimension & 1018 ong (m) 50 50
Over 30m 40g/m (31m to 50m)
. . Outdoor lower  (m) 30 30
Hight difference
Outdoor high (m) 30 30
Mai 15.9 15.9
Gas side n (mm)
) ) Sub (mm) 12.7 12.7
Connecting pipe
L Main (mm) 9.5 9.5
Liquid side
Sub (mm) 6.4 6.4
Fan Propeller fan
Fan unit Standard air flow high (m?3/min) 101 101
Motor (W) 100 + 100 100 + 100
Sound pressure level Cooling/Heating (dB-A) 49/50 49/50
Sound power level Cooling/Heating (dB-A) 66/67 66/67
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<Triple type>

Indoor unit 1 RAV-SM 564SDT-E 564SDT-E
Indoor unit 2 RAV-SM 564SDT-E 564SDT-E
Model Indoor unit 3 RAV-SM 564SDT-E 564SDT-E
. 1604AT8-E 1604AT7
Outdoor unit RAV-SP 1604AT8-TR
Cooling capacity (kW) 14.0 (2.6-16.0) 14.0 (2.6-16.0)
Heating capacity (kW) 16.0 (2.4-19.0) 16.0 (2.4-19.0)
3 phase 4wired (3N-4pole) 3 phase 4wired (3N-4pole)
Power supply 380V - 415V 50Hz 380V 60Hz
Running current (A) 8.39 - 7.68 8.39
Power consumption (kW) 4.99 4.99
Cooling | Power factor (%) 90 90
EER 2.81 2.81
) Energy efficiency class = C —
Electrlcall . Running current (A) 7.77 -7.11 7.77
characteristics
Power consumption (kW) 4.60 4.60
Heating | Power factor (%) 90 90
COP 3.48 3.48
Energy efficiency class = B —
Maximum current (A) 15.8 15.8
Indoor unit
Appearance Main unit Zinc hot dipping steel plate
Height (mm) 210 210
Quter dimension Main unit Width (mm) 845 845
Depth (mm) 645 645
Total weight Main unit (kg) 22 22
Heat exchanger Finned tube
Fan Centrifugal fan
Fan unit Standard air flow | H/M/L (m3/min) 13.0/11.3/9.7 13.0/11.3/9.7
Motor (W) 60 60
Under air inlet H/M/L (dB-A) 45/40/ 36 45/40/ 36
Sound pressure level
Back air inlet H/M/L (dB-A) 33/31/28 33/31/28
Under air inlet H/M/L (dB-A) 60/55/51 60 /55 /51
Sound power level
Back air inlet H/M/L (dB-A) 48 /46 /43 48 /46 /43
Connecting pipe Drain port VP25
Outdoor unit
Standard length (m) 7.5 7.5
Min. length (m) 3 3
Max. total length
Quter dimension ax. tota’ leng (m) 50 50
Over 30m 40g/m (31m to 50m)
. . Outdoor lower  (m) 30 30
Hight difference
Outdoor high (m) 30 30
Mai 15.9 15.9
Gas side n (mm)
) . Sub (mm) 12.7 12.7
Connecting pipe
L Main (mm) 9.5 9.5
Liquid side
Sub (mm) 6.4 6.4
Fan Propeller fan
Fan unit Standard air flow high (m?3/min) 103 103
Motor (W) 100 + 100 100 + 100
Sound pressure level Cooling/Heating (dB-A) 51/53 51/53
Sound power level Cooling/Heating (dB-A) 68/70 68/70
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1-1-7. High Static Duct Type

<Single type>

Model Indoor unit RAV-SM 1403DT-A 1603DT-A
Outdoor unit RAV-SP 1404AT8-E 1604AT8-E
Cooling capacity (kW) 13.0 (3.3-14.1) 14.3 (3.3-16.0)
Heating capacity (kW) 14.0 (4.2-18.0) 16.0 (4.2-19.0)
Power supply 3 phase 4wired (3N-4pole) 415V 50Hz
Running current (A) 6.89 7.71
Power consumption (kW) 4.32 5.01
Cooling | Power factor (%) 87 90
EER 3.01 2.85
) Energy efficiency class = (B) (C)
S;Z?:::ct:::'istics Running current (A) 5.48 6.85
Power consumption (kW) 3.43 4.43
Heating | Power factor (%) 87 90
COP 4.08 3.61
Energy efficiency class = (A) (A)
Maximum current (A) 16.3 16.3
Indoor unit
Appearance Main unit Zinc hot dipping steel plate
Height (mm) 380
Outer dimension Main unit Width (mm) 1050
Depth (mm) 600
Total weight Main unit (kg) 57
Heat exchanger Finned tube
Fan Centrifugal fan
Standard air flow | & 100pa/HH( rLaaymin) 55.0 58.0
Fan unit Motor W) 600
External static gfu?"atrgp) (Pa) 100
pressure Rande ) (Pa) 50 — 250
Sound pressure level H (dB-A) 49 50
Sound power level H (dB-A) 64 65
Connecting pipe Drain port VP25
Outdoor unit
Standard length (m) 7.5 7.5
Min. length (m) 3 3
Outer dimension Max. total length (m) 75 75
Over 30m 40g/m (31m to 75m)
Hight difference Outdoor lower (M) 30 30
Outdoor high (m) 30 30
. . Gas side (mm) 15.9 15.9
Connecting pipe
Liquid side (mm) 9.5 9.5
Fan Propeller fan
Fan unit Standard air flow high (m3/min) 103 103
Motor (W) 100 + 100 100 + 100
Sound pressure level Cooling/Heating (dB-A) 51/52 51/53
Sound power level Cooling/Heating (dB-A) 68/69 68/70
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1-2. Outdoor Unit

Model | Outdoor unit RAV.SP | 110AATE.TR | 1404ATE.TR | 160AATBTR | | o | TOOMAT
3 phase 4wired (3N-4pole) 3 phase 4wired (3N-4pole)
Power supply 380V — 415V 50Hz 380V 60Hz
(Power exclusive to outdoor required.) (Power exclusive to outdoor required.)
Type Hermetic compressor
Compressor | Motor (kW) 3.75 3.75 3.75 3.75 3.75 3.75
Pole 4 4 4 4 4 4
Refirigerant charged (k@) 3.1 3.1 3.1 3.1 3.1 3.1
Refirigerant control Pulse motor valve
Standard length (m) 7.5 7.5 7.5 7.5 7.5 7.5
Minmum length (m) 3 3 3 3 3 3
Max. total length (m) 75 75 75 75 75 75
Pipe Additional refrigerant chrge 40g/m (31m to 75m)
under long piping connection
Height Qutdoor lower  (m) 30 30 30 30 30 30
difference | o tdoor higher  (m) 30 30 30 30 30 30
Height (mm) 1340 1340 1340 1340 1340 1340
3umt2;sion Width (mm) 900 900 900 900 900 900
Depth (mm) 320 320 320 320 320 320
Appearance Silky shade (Muncel 1Y8.5-0.5)
Total weight (kg) 95 95 95 95 95 95
Heat exchanger Finned tube
Gas side (mm) 15.9 15.9 15.9 15.9 15.9 15.9
Connecting pipe
Liquid side (mm) 9.5 9.5 9.5 9.5 9.5 9.5
Fan Propeller fan
Fan unit Standard air flow (m3/min) 101 103 103 101 103 103
Motor (W) | 100+ 100 | 100+ 100 | 100+ 100 | 100+ 100 | 100+ 100 | 100 + 100
Sound pressure level COO””Q/Heaﬁngj By 49/50 51/52 51/53 49/50 51/52 51/53
Sound power level Cooling/ Hea“”ng. | 6667 68/69 68/70 66/67 68/69 68/70
Outside air temperature, cooling (°C) 46 to —15°C
Outside air temperature, Heating (°C) 15 to —20°C
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1-3. Operation Characteristic Curve

» Operation characteristic curve, 50Hz <Super Digital Inverter>

RAV-SP1104ATS (2) (ZG)-E, -TR

RAV-SP1404ATS (Z) (ZG)-E, -TR

RAV-SP1604ATS8 (Z) (ZG)-E, -TR

<Cooling>

<Heating>
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* Operation characteristic curve, 60Hz <Super Digital Inverter>

RAV-SP1104AT7 (2) (ZG)
RAV-SP1404AT7 (2) (ZG)
RAV-SP1604AT7 (2) (ZG)
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Air flow : High

Pipe length : 7.5m
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» Capacity variation ratio according to temperature

RAV-SP1104ATS (2) (ZG)-E, -TR
RAV-SP1404ATS (Z) (ZG)-E, -TR
RAV-SP1604ATS8 (Z) (ZG)-E, -TR

RAV-SP1104AT7 (2) (ZG)
RAV-SP1404AT7 (Z) (ZG)
RAV-SP1604AT7 (2) (ZG)

<Cooling> <Heating>
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2. CONSTRUCTION VIEWS (EXTERNAL VIEWS)

2-1. Outdoor Unit

RAV-SP1104AT8 (2) (ZG)-E, -TR, RAV-SP1404AT8 (Z) (ZG)-E, -TR, RAV-SP1604ATS (2) (ZG)-E, -TR
RAV-SP1104AT7 (Z) (ZG), RAV-SP1404AT7 (Z) (ZG), RAV-SP1604AT7 (2) (ZG)
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RBC-TWP30E2, RBC-TWP50E2 (Simultaneous Twin)

Inner diameter @ C

Inner
diameter @ D

/ \ )
Inner _ _ L
diameter @ D
A
Model (RBC-) A B (o3 D
Liquid side 36 14 @95 | ¥6.4
TWP30E2
Gas side 43 23 @15.9 | @12.7
Liquid side 34 14 @9.5 | @9.5
TWP50E2
Gas side 44 21 @15.9 | @15.9
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RBC-TRP100E (Simultaneous Triple)
<Gas side>
Header assembly

300

100 80

80

N

Inner diameter ©@25.4
|

/

~

1 pc.

<Liquid side>
Branch pipe assembly

100 35 80

Inner diameter @12.7

i _

1 pc.
Gas side socket
: 015.9
a12.7 I
S '
I of 214 g
oo T N |
[
@15.9 @25.4
' (External (External
I diameter) diameter) |
[
3 pcs. 1 pc.

— —_ — —_— —_— —_—

—\

Insulator

Liquid side socket

Inner diameter
15.9

100

p—
Y A—

—~

c

~—

Inner diameter
@9.52

7
100

P
S~ —

,/,

/ 1

(W=
N

- ——-

I
6.4

9.5

| (External
I diameter)

3 pcs.

9.5

26

e

| | 012.7

(External
diameter)

1 pc.




3. OUTDOOR UNIT REFRIGERATING CYCLE DIAGRAM

r-_-_-_-_-_-_-_-_-_-—-—-—-—-—-—-—-—-—-—-—1
] s |
-
- ]
| TO sensor
| = |
| — PMV H
! TL sensor |
| Pressure H
1 switch Strainer |
| .
H S
| Check joint TE sensor |
- Capillar !
H Cooling: High pressure ®4p>|<®3y(6 pcs.)
Heating: Low pressure | | A4 -/ -——-coooo\--
| Q7 N -
! Heat exchanger Distri . . |
| TD sensor @8, 2 rows, 52 stages istributor Refrigerant pipe 1
H FP1.45, flat fin < at liquid side ©9.5 |
Packed valve
| In cooling operation -«— !
' L In heating operation --= Refrigerant pipe |
D, at gas side @15.9
Strainer Ball valve !
- |
| Cooling: Low pressure |
H le—— 025 x L180 Heating: High pressure |
| i
! @25 x L210 |
| Accumulator  Rotary compressor '
(2500¢c) (DA422A3F-27M)
'_________________________________________I
RAV-SP110 type
Pressure Pipe surface temperature (°C) Compressor Indoor/Outdoor
VP Kglom? Disch Sucti Indoor heat | Outdoor heat | drive revolution | Indoor | t€MP- °°"d'£'°"s
(MPa) (kg/cmeg) Ischarge uction exchanger exchanger frequency fan (DB/WB) (°C)
Pd | Ps | Pd | Ps (TD) Ts) (TC) T | e (rps) Indoor | Outdoor
Standard | 2.59 | 0.98 | 26.4 | 10.0 66 13 13 44 42 40 HIGH 27/19 35/—
Cooling | Overload | 3.30 | 1.09 | 33.7 | 11.1 78 9 13 49 43 53 HIGH 32/24 43/—
Low load 1.74 | 0.75 | 17.8 7.7 46 7 5 32 25 21 LOW 18/15.5 —5/—
Standard | 2.35 | 0.71 | 24.0 7.2 65 3 39 7 3 43 HIGH 20/— 7/6
Heating | Overload | 3.22 | 1.17 | 32.9 | 11.9 73 19 54 14 15 26 LOW 30/— 24/18
Low load 2.55 | 0.20 | 26.0 2.0 99 —23 45 -19 -19 96 HIGH 15/— -15/—
RAV-SP140 type
Pressure Pipe surface temperature (°C) Compressor Indoor/Outdoor
MP - Disch Sucti Indoor heat | Outdoor heat | drive revolution | Indoor | t€MP- °°"d'£'°"s
(MPa) (kg/em=g) Ischarge | Suclion | eychanger |  exchanger frequency fan (DB/WB) (°C)
Pd | Ps | Pd | Ps (TD) Ts) (TC) T | e (rps) Indoor | Outdoor
Standard 2.77 | 0.87 | 28.3 8.9 74 12 10 46 42 54 HIGH 27/19 35/—
Cooling | Overload | 3.50 | 0.98 | 35.7 | 10.0 84 10 14 54 46 64 HIGH 32/24 43/—
Low load 1.75 | 0.76 | 17.9 7.8 47 8 6 33 25 21 LOW 18/15.5 —5/—
Standard | 2.66 | 0.67 | 27.1 6.8 75 2 44 7 3 55 HIGH 20/— 7/6
Heating | Overload | 3.13 | 1.05 | 31.9 | 10.7 72 16 53 12 13 26 LOW 30/— 24/18
Low load 2.48 | 0.20 | 25.3 2.0 98 —23 44 -19 -19 96 HIGH 15/— —15/—
RAV-SP160 type
Pressure Pipe surface temperature (°C) Compressor Indoor/Outdoor
VP Kalom? Disch Sucti Indoor heat | Outdoor heat | drive revolution | Indoor | temp. conditions
(MPa) (kg/lem#g) Ischarge uction exchanger exchanger frequency fan (DB/WB) (°C)
Pd | Ps | Pd | Ps (TD) Ts) T0) @ | g (rps) Indoor | Outdoor
Standard | 2.89 | 0.78 | 29.5 | 8.0 81 10 9 48 43 65 HIGH 27/19 35/—
Cooling | Overload | 3.61 | 0.90 | 36.8 9.2 88 11 15 57 49 74 HIGH 32/24 43/—
Low load 1.75 | 0.77 | 17.9 7.9 48 9 7 33 26 21 LOW 18/15.5 —5/—
Standard | 2.88 | 0.65 | 29.4 6.6 82 2 47 7 3 63 HIGH 20/- 7/6
Heating | Overload 3.04 | 1.05 | 31.0 | 10.7 71 16 52 12 13 26 LOW 30/— 24/18
Low load 2.48 | 0.20 | 25.3 2.0 98 —23 44 -19 -19 96 HIGH 15/— —15/—

* This compressor has 4-pole motor. The value when compressor frequency (Hz) is measured by a clamp

meter becomes 2 times of No. of compressor revolutions (rps).
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4. WIRING DIAGRAM

4-1. Outdoor Unit
RAV-SP1104AT8 (2) (ZG)-E, -TR, RAV-SP1404AT8 (Z) (ZG)-E, -TR, RAV-SP1604AT8 (Z) (ZG)-E, -TR

RAV-SP1104AT7 (Z) (ZG), RAV-SP1404AT7 (Z) (ZG), RAV-SP1604AT7 (2) (ZG)

[
|
Posister 1 =
RED
RED RED CNB851
WHI gzgg gmg RED RED
Py onor Nt \Qﬁg Compressor
i i CN18 5 C
Noise Fiter v o oNit IPDU board  on211 AU RED
MHgiono  MCC-1600 one MCC-1596  cnzr2 4 WH'@
- CN12 CN213 W BLK
GRY CNO8 oNg3 CN13
RED CN19 CN20
¢ cnoo %\',\'SP CB'}'_?J YEL |YEL
= | Reactor
5 1 (CH-78)
51}
a1z s
x| @ x| |2
3 [ 0 o
CN504 CN505
BLU RED
C%S'_%Z
49¢ 63H
B8 N2 Fan IPDU board
o 0 0 REDprys MCC-1597
0RO 0 0 1 a E GRY CN500
CNB08  CN802 CNB09  CN690 o o , RED
- WHI WHI BLU GRN %[\é%z 00 CN700
RED CNO1 §
ol CN7087 34! = |z
oy " ] s
250V~ — ’
CN700 A4
Reactor CcDB YEL 208!
(CH-56) P.C. board
MCC-1599
GRY HI a s -
ol I ) CN704 AR%™ 1 ok
x| 2| |o Varistor BLU 1 Option
Scrow RED [ | cops
Earth |
. screw i CN710
i %} WHIT 1 WHI /5, PMV
N ]
QORI oycooi O U T U e ey o
Indoor i - ! D0
unit é_) Km ! ALl
Power Supply Earth | .
380-415V 3N~ 50Hz 7" Option
380V 3N~ B0 TS TE TO TO TL
Symbol Part name Color Identification
CM Compressor BLK :BLACK  WHI :WHITE
FM12 | Fan motor BLU :BLUE  BRN : BROWN
; an moto RED :RED  ORN : ORANGE
PMV Pulse motor valve GRY :GRAY YEL :YELLOW
D Pipe temperature sensor (Discharge) GRN :GREEN PUR :PURPLE
TS Pipe temperature sensor (Suction)
TE Heat exchanger sensor 1 o . .
TL Heat exchanger sensor 2 1. © indicates the terminal block. Alphanumeric characters
TO Outside temperature sensor in the cycle indicate the termial No.
20SF 4-way valve coil 2.The two-dot chain line indicates the wiring procured locally.
49C Compressor case thermostat 3.22277 indicates the P.C. board.
63H High-pressure switch 4.For the indoor unit circuit, refer to the wiring diagram of
RY Relay the indoor unit.
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5. SPECIFICATIONS OF ELECTRICAL PARTS

5-1. Outdoor Unit

No. Parts name Type Specifications
1 Compressor DA422A3F-27M —
2 | Outdoor fan motor ICF-280-A100-1 DC 280V, 100 W
3 | 4-way valve coll STF-01AJ502E1 AC 220 — 240V, 50/60 Hz
4 PMV coil UKV-A038 DC 12V
5 High pressure switch ACB-4UB83W OFF : 4.15 MPa
6 Reactor CH-78 42mH, 16 A
7 Reactor CH-68 18 mH,5A
8 Reactor CH-56 5.8 mH, 18.5 A
9 P.C. board (Compressor drive) MCC-1596 —
10 | P.C. board (Fan motor drive) MCC-1597 —
11 P.C. board (Control) MCC-1599 —
12 | P.C. board (Noise filter) MCC-1600 —
13 | Outdoor temp. sensor (TO sensor) — 10 kQ at 25°C
14 | Discharge temp. sensor (TD sensor) — 50 kQ at 25°C
15 | Suction temp. sensor (TS sensor) — 10 kQ at 25°C
16 | Heat exchanger sensor (TE sensor) — 10 kQ at 25°C
17 | Heat exchanger mid. temp. sensor (TL sensor) — 50 kQ at 25°C
18 | Fuse TLC 10A 10 A, 250V
19 | Fuse (Mounted on P.C. board, MCC-1596) GAC1 31.5A 31.5A,500V
20 | Fuse (Mounted on P.C. board, MCC-1596) SCT 3.15A T3.15 A, AC 250 V
21 Fuse (Mounted on P.C. board, MCC-1597) GDM 250V 15A 15 A, 250V
22 | Fuse (Mounted on P.C. board, MCC-1597) SCT 3.15A T3.15 A, AC 250V
23 | Fuse (Mounted on P.C. board, MCC-1599) FJL 250V 3.15A T3.15 A, AC 250 V
24 | Fuse (Mounted on P.C. board, MCC-1600) ET 6.3A T6.3 A, AC 250V
25 | Relay EL200/240A2-F(M) Contact : AC 480V, 20A
26 | Posistor ZPROYCE 101A 500 100 Q, 500V
27 | Compressor thermo. US-622 OFF :125+4°C,ON:60 +5°C
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6. REFRIGERANT R410A

This air conditioner adopts the new refrigerant HFC
(R410A) which does not damage the ozone layer.

The working pressure of the new refrigerant R410A
is 1.6 times higher than conventional refrigerant
(R22). The refrigerating oil is also changed in
accordance with change of refrigerant, so be careful
that water, dust, and existing refrigerant or
refrigerating oil are not entered in the refrigerant
cycle of the air conditioner using the new refrigerant
during installation work or servicing time.

The next section describes the precautions for air
conditioner using the new refrigerant.

Conforming to contents of the next section together
with the general cautions included in this manual,
perform the correct and safe work.

6-1. Safety During Installation/Servicing

As R410A’s pressure is about 1.6 times higher than
that of R22, improper installation/servicing may
cause a serious trouble. By using tools and
materials exclusive for R410A, it is necessary to
carry out installation/servicing safely while taking
the following precautions into consideration.

1. Never use refrigerant other than R410A in an air
conditioner which is designed to operate with
R410A.

If other refrigerant than R410A is mixed,
pressure in the refrigeration cycle becomes
abnormally high, and it may cause personal
injury, etc. by a rupture.

2. Confirm the used refrigerant name, and use
tools and materials exclusive for the refrigerant
R410A.

The refrigerant name R410A is indicated on the
visible place of the outdoor unit of the air
conditioner using R410A as refrigerant.

To prevent mischarging, the diameter of the
service port differs from that of R22.

3. If arefrigeration gas leakage occurs during
installation/servicing, be sure to ventilate fully.

If the refrigerant gas comes into contact with fire,
a poisonous gas may occur.

4. When installing or removing an air conditioner,
do not allow air or moisture to remain in the
refrigeration cycle.

Otherwise, pressure in the refrigeration cycle
may become abnormally high so that a rupture
or personal injury may be caused.

5. After completion of installation work, check to
make sure that there is no refrigeration gas
leakage.

If the refrigerant gas leaks into the room, coming
into contact with fire in the fan-driven heater,
space heater, etc., a poisonous gas may occur.

6. When an air conditioning system charged with a
large volume of refrigerant is installed in a small
room, it is necessary to exercise care so that,
even when refrigerant leaks, its concentration
does not exceed the marginal level.

If the refrigerant gas leakage occurs and its
concentration exceeds the marginal level, an
oxygen starvation accident may result.

7. Be sure to carry out installation or removal
according to the installation manual.

Improper installation may cause refrigeration
trouble, water leakage, electric shock, fire, etc.

8. Unauthorized modifications to the air conditioner
may be dangerous. If a breakdown occurs
please call a qualified air conditioner technician
or electrician.

Improper repair may result in water leakage,
electric shock and fire, etc.

6-2. Refrigerant Piping Installation

6-2-1. Piping Materials and Joints Used

For the refrigerant piping installation, copper pipes
and joints are mainly used.

Copper pipes and joints suitable for the refrigerant
must be chosen and installed.

Furthermore, it is necessary to use clean copper
pipes and joints whose interior surfaces are less
affected by contaminants.

1. Copper Pipes

It is necessary to use seamless copper pipes
which are made of either copper or copper alloy
and it is desirable that the amount of residual oil
is less than 40 mg/10 m.

Do not use copper pipes having a collapsed,
deformed or discolored portion (especially on
the interior surface).

Otherwise, the expansion valve or capillary tube
may become blocked with contaminants.

As an air conditioner using R410A incurs pres-
sure higher than when using R22, it is necessary
to choose adequate materials.

Thicknesses of copper pipes used with R410A
are as shown in Table 6-2-1. Never use copper
pipes thinner than 0.8mm even when it is avail-
able on the market.

NOTE

Refer to the “6-6. Instructions for Re-use Piping
of R22 or R407C".
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Table 6-2-1 Thicknesses of annealed copper pipes

Thickness (mm)
Nominal diameter Outer diameter (mm) R410A R22
1/4 6.4 0.80 0.80
3/8 9.5 0.80 0.80
1/2 12.7 0.80 0.80
5/8 15.9 1.00 1.00
1. Joints

For copper pipes, flare joints or socket joints are used. Prior to use, be sure to remove all contaminants.
a) Flare Joints

Flare joints used to connect the copper pipes cannot be used for pipings whose outer diameter exceeds
20 mm. In such a case, socket joints can be used.

Sizes of flare pipe ends, flare joint ends and flare nuts are as shown in Tables 6-2-3 to 6-2-5 below.
b) Socket Joints

Socket joints are such that they are brazed for connections, and used mainly for thick pipings whose
diameter is larger than 20 mm. Thicknesses of socket joints are as shown in Table 6-2-2.

Table 6-2-2 Minimum thicknesses of socket joints

Nominal diameter Rﬁiegsg:::i;gtje(:i:tizan?;en:;)f Minimum {:)r:nmt)thickness
1/4 6.4 0.50
3/8 9.5 0.60
1/2 12.7 0.70
5/8 15.9 0.80

6-2-2. Processing of Piping Materials

When performing the refrigerant piping installation, care should be taken to ensure that water or dust does not
enter the pipe interior, that no other oil other than lubricating oils used in the installed air conditioner is used,
and that refrigerant does not leak.

When using lubricating oils in the piping processing, use such lubricating oils whose water content has been
removed. When stored, be sure to seal the container with an airtight cap or any other cover.

1. Flare Processing Procedures and Precautions
a) Cutting the Pipe
By means of a pipe cutter, slowly cut the pipe so that it is not deformed.
b) Removing Burrs and Chips
If the flared section has chips or burrs, refrigerant leakage may occur.
Carefully remove all burrs and clean the cut surface before installation.
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c¢) Insertion of Flare Nut

d) Flare Processing

Make certain that a clamp bar and copper pipe have been cleaned.
By means of the clamp bar, perform the flare processing correctly.
Use either a flare tool for R410A or conventional flare tool.

Flare processing dimensions differ according

to the type of flare tool.

When using a conventional flare tool, be sure
to secure “dimension A” by using a gauge for
size adjustment.

@D
> | * A

'

%,

\Z

Fig. 6-2-1 Flare processing dimensions

Table 6-2-3 Dimensions related to flare processing for R410A / R22

A (mm)
Nominal _Outer Thickness Conventional flare tool Conventional flare tool
diameter diameter (mm) Flare tool for (R410A) (R22)
(mm) R410A, R22
clutch type Clutch type | Wing nut type | Clutch type | Wing nut type
1/4 6.4 0.8 0to 0.5 1.0t0 1.5 1.51t02.0 0.5t0 1.0 1.0t0 1.5
3/8 9.5 0.8 0to0 0.5 1.0to 1.5 1.5t02.0 0.5t01.0 1.0to 1.5
1/2 12.7 0.8 0to 0.5 1.0t0 1.5 2.0to 2.5 0.5t0 1.0 1.5t02.0
5/8 15.9 1.0 0to0 0.5 1.0to 1.5 2.0to 2.5 0.5t01.0 1.5t02.0
3/4 19.1 1.2 010 0.5 1.0t0 1.5 20t025 — —
Table 6-2-4 Flare and flare nut dimensions for R410A

Nominal Outer diameter Thickness Dimension (mm) Flare nut width
diameter (mm) (mm) A B c D (mm)

1/4 6.4 0.8 9.1 9.2 6.5 13 17

3/8 9.5 0.8 13.2 13.5 9.7 20 22

1/2 12.7 0.8 16.6 16.0 12.9 23 26

5/8 15.9 1.0 19.7 19.0 16.0 25 29

3/4 19.1 1.2 24.0 — 19.2 28 36

Table 6-2-5 Flare and flare nut dimensions for R22

Nominal Outer diameter Thickness Dimension (mm) Flare nut width
diameter (mm) (mm) A B c D (mm)

1/4 6.4 0.8 9.1 9.2 6.5 13 17

3/8 9.5 0.8 13.0 13.5 9.7 20 22

1/2 12.7 0.8 16.2 16.0 12.9 20 24

5/8 15.9 1.0 19.4 19.0 16.0 23 27

3/4 19.1 1.0 23.3 24.0 19.2 34 36
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Fig. 6-2-2 Relations between flare nut and flare seal surface

2. Flare Connecting Procedures and Precautions
a) Make sure that the flare and union portions do not have any scar or dust, etc.
b) Correctly align the processed flare surface with the union axis.
c) Tighten the flare with designated torque by means of a torque wrench.
The tightening torque for R410A is the same as that for conventional R22.
Incidentally, when the torque is weak, the gas leakage may occur.
When it is strong, the flare nut may crack and may be made non-removable.
When choosing the tightening torque, comply with values designated by manufacturers.

Table 6-2-6 shows reference values.

NOTE

When applying oil to the flare surface, be sure to use oil designated by the manufacturer.
If any other oil is used, the lubricating oils may deteriorate and cause the compressor to burn out.

Table 6-2-6 Tightening torque of flare for R410A [Reference values]

Tightening torque of torque

Nominal Outer diameter Tightening torque wrenches available on the market
diameter (mm) Nem (kgfem) N-m (kgf*m)

1/4 6.4 141018 (1.4 10 1.8) 16 (1.6), 18 (1.8)

3/8 9.5 331042 (3.3t04.2) 42 (4.2)

1/2 12.7 50 to 62 (5.0 to 6.2) 55 (5.5)

5/8 15.9 63 to 77 (6.3 10 7.7) 65 (6.5)

3/4 19.1 100 to 120 (10.0 to 12.0) —
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6-3. Tools

6-3-1. Required Tools
Refer to the “4.Tools”

6-4. Recharging of Refrigerant

When it is necessary to recharge refrigerant, charge the specified amount of new refrigerant according to the
following steps.

Recover the refrigerant, and check no refrigerant ¢

remains in the equipment. . I
When the compound gauge’s pointer has indicated

—0.1 Mpa (-76 cmHg), place the handle Low in the

A fully closed position, and turn off the vacuum
Connect the charge hose to packed valve service port pump’s power switch.
at the outdoor unit’s gas side.
Y
/ Keep the status as it is for 1 to 2 minutes, and
Connect the charge hose of the vacuum pump adapter. ensure that the compound gauge’s pointer

does not return.

4

A

Open fully both packed valves at liquid and gas sides.

Set the refrigerant cylinder to the electronic balance,

y connect the connecting hose to the cylinder and
) ) the connecting port of the electronic balance, and
Place the handle of the gauge manifold Low in the fully charge liquid refrigerant.
opened position, and turn on the vacuum pump’s power switch.
Then, evacuating the refrigerant in the cycle. (For refrigerant charging, see the figure below.)

1) Never charge refrigerant exceeding the specified amount.

2) If the specified amount of refrigerant cannot be charged, charge refrigerant bit by bit in COOL mode.

3) Do not carry out additional charging.
When additional charging is carried out if refrigerant leaks, the refrigerant composition changes in the refrigera-
tion cycle, that is characteristics of the air conditioner changes, refrigerant exceeding the specified amount is
charged, and working pressure in the refrigeration cycle becomes abnormally high pressure, and may cause a
rupture or personal injury.

(OUTDOOR unit)

Refrigerant cylinder
(With siphon pipe)

Check valve

Open/Close valve
for charging

1
| Service port

Electronic balance for refrigerant charging

Fig. 6-4-1 Configuration of refrigerant charging
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1) Be sure to make setting so that liquid can be charged.
2) When using a cylinder equipped with a siphon, liquid can be charged without turning it upside down.

It is necessary for charging refrigerant under condition of liquid because R410A is mixed type of refrigerant.

Accordingly, when charging refrigerant from the refrigerant cylinder to the equipment, charge it turning the
cylinder upside down if cylinder is not equipped with siphon.

[ Cylinder with siphon ]

Gauge manifold

é‘} @ OUTDOOR unit
1 1
L
X
X
Refrigerant
cylinder
Electronic
balance

Electronic
balance

R410A refrigerant is HFC mixed refrigerant.

Therefore, if it is charged with gas, the composition
of the charged refrigerant changes and the
characteristics of the equipment varies.

[ Cylinder without siphon ]

Gauge manifold
€3 €3
© ©

U

OUTDOOR unit

Japullko
wesabujey

Fig. 6-4-2

6-5. Brazing of Pipes
6-5-1. Materials for Brazing

1. Silver brazing filler

Silver brazing filler is an alloy mainly composed
of silver and copper.

It is used to join iron, copper or copper alloy, and
is relatively expensive though it excels in
solderability.

2. Phosphor bronze brazing filler

Phosphor bronze brazing filler is generally used
to join copper or copper alloy.

3. Low temperature brazing filler

Low temperature brazing filler is generally called
solder, and is an alloy of tin and lead.

Since it is weak in adhesive strength, do not use
it for refrigerant pipes.

1) Phosphor bronze brazing filler tends to react with
sulfur and produce a fragile compound water
solution, which may cause a gas leakage.
Therefore, use any other type of brazing filler at
a hot spring resort, etc., and coat the surface
with a paint.

2) When performing brazing again at time of
servicing, use the same type of brazing filler.

6-5-2. Flux

1. Reason why flux is necessary

» By removing the oxide film and any foreign
matter on the metal surface, it assists the flow
of brazing filler.

* In the brazing process, it prevents the metal
surface from being oxidized.

By reducing the brazing filler's surface tension,
the brazing filler adheres better to the treated
metal.
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2. Characteristics required for flux

 Activated temperature of flux coincides with
the brazing temperature.

* Due to a wide effective temperature range, flux
is hard to carbonize.

* It is easy to remove slag after brazing.

¢ The corrosive action to the treated metal and
brazing filler is minimum.

« It excels in coating performance and is
harmless to the human body.

As the flux works in a complicated manner as
described above, it is necessary to select an
adequate type of flux according to the type and
shape of treated metal, type of brazing filler and
brazing method, etc.

. Types of flux

* Noncorrosive flux

Generally, it is a compound of borax and boric
acid.

It is effective in case where the brazing

temperature is higher than 800°C.
 Activated flux

Most of fluxes generally used for silver brazing

6-5-3. Brazing

As brazing work requires sophisticated techniques,
experiences based upon a theoretical knowledge, it
must be performed by a person qualified.

In order to prevent the oxide film from occurring in
the pipe interior during brazing, it is effective to
proceed with brazing while letting dry Nitrogen gas
flow.

Never use gas other than Nitrogen gas.

1. Brazing method to prevent oxidation

1) Attach a reducing valve and a flow-meter to
the Nitrogen gas cylinder.

2) Use a copper pipe to direct the piping
material, and attach a flow-meter to the
cylinder.

3) Apply a seal onto the clearance between the
piping material and inserted copper pipe for
Nitrogen in order to prevent backflow of the
Nitrogen gas.

4) When the Nitrogen gas is flowing, be sure to
keep the piping end open.

are this type. 5) Adjust the flow rate of Nitrogen gas so that it
is lower than 0.05 m?¥/Hr or 0.02 MPa

It features an increased oxide film removing (0.2kgf/cm?) by means of the reducing valve

capability due to the addition of compounds

such as potassium fluoride, potassium chloride 6) After performing the steps above, keep the
and sodium fluoride to the borax-boric acid Nitrogen gas flowing until the pipe cools down
compound. to a certain extent (temperature at which
pipes are touchable with hands).
4. Piping materials for brazing and used 7) Remove the flux completely after brazing.

brazing filler/flux

Piping material | Used brazing filler Used flux @.©
Copper - Copper | Phosphor copper Do not use
Copper - Iron Silver Paste flux M Flow meter
Iron - Iron Silver Vapor flux
Stop valve

Nitrogen gas

1) Do not enter flux into the refrigeration cycle. cylinder , ,
. . . . From Nitrogen cylinder

2) When chlorine contained in the flux remains

within the pipe, the lubricating oil deteriorates. /

Therefore, use a flux which does not contain ? pi /\

. |pe ‘/I B —

chlorine. Nitrogen

3) When adding water to the flux, use water which \ gas

does not contain chlorine
(e.g. distilled water or ion-exchange water).

4) Remove the flux after brazing.

Rubber plug

Fig. 6-5-1 Prevention of oxidation during brazing
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6-6. Instructions for Re-use Piping of R22 or R407C

Instruction of Works:

The existing R22 and R407C piping can be
reused for our digital inverter R410A products
installations.

NOTE)

Confirmation of existence of scratch or dent of the
former pipes to be applied and also confirmation of
reliability of the pipe strength are conventionally
referred to the local site.

If the definite conditions can be cleared,
it is possible to update the existing R22 and
R407C pipes to those for R410A models.

6-6-1. Basic Conditions Needed to Reuse the
Existing Pipe

Check and observe three conditions of the refrigerant

piping works.

1. Dry  (There is no moisture inside of the pipes.)

2. Clean (There is no dust inside of the pipes.)

3. Tight (There is no refrigerant leak.)

6-6-2. Restricted Items to Use the Existing Pipes

In the following cases, the existing pipes cannot be
reused as they are. Clean the existing pipes or ex-
change them with new pipes.

1. When a scratch or dent is heavy, be sure to use the
new pipes for the works.

2. When the thickness of the existing pipe is thinner
than the specified “Pipe diameter and thickness” be
sure to use the new pipes for the works.

» The operating pressure of R410A is high
(1.6 times of R22 and R407C). If there is a scratch
or dent on the pipe or thinner pipe is used, the
pressure strength is poor and may cause break-
age of the pipe at the worst.

* Pipe diameter and thickness (mm)

Pipe outer diameter | 6.4 | @9.5 |012.7 |@15.9|019.0

R410A

Thickness R22 0.8 0.8 0.8 1.0 1.0
(R407C)

* In case that the pipe diameter is @12.7 mm or
less and the thickness is less than 0.7 mm, be
sure to use the new pipes for works.

3. The pipes are left as coming out or gas leaks.
(Poor refrigerant)
» There is possibility that rain water or air including
moisture enters in the pipe.
4. Refrigerant recovery is impossible.
(Refrigerant recovery by the pump-down operation
on the existing air conditioner)
» There is possibility that a large quantity of poor oil
or moisture remains inside of the pipe.
5. Adryer on the market is attached to the existing pipes.
* There is possibility that copper green rust
generated.

6. Check the oil when the existing air conditioner was
removed after refrigerant had been recovered.
In this case, if the oil is judged as clearly different
compared with normal oil

» The refrigerator oil is copper rust green :
There is possibility that moisture is mixed with the
oil and rust generates inside of the pipe.

* There is discolored oil, a large quantity of the
remains, or bad smell.

* A large quantity of sparkle remained wear-out
powder is observed in the refrigerator oil.

7. The air conditioner which compressor was ex-
changed due to a faulty compressor.
When the discolored oil, a large quantity of the
remains, mixture of foreign matter, or a large
quantity of sparkle remained wear-out powder is
observed, the cause of trouble will occur.

8. Installation and removal of the air conditioner are
repeated with temporary installation by lease and
etc.

9. In case that type of the refrigerator oil of the
existing air conditioner is other than the following oil
(Mineral oil), Suniso, Freol-S, MS (Synthetic oil),
alkyl benzene (HAB, Barrel-freeze), ester series,
PVE only of ether series.

* Winding-insulation of the compressor may
become inferior.

NOTE)

The above descriptions are results of confirmation by
our company and they are views on our air
conditioners, but they do not guarantee the use of the
existing pipes of the air conditioner that adopted
R410A in other companies.

6-6-3. Branching Pipe for Simultaneous
Operation System

* In the concurrent twin system, when TOSHIBA-
specified branching pipe is used, it can be reused.
Branching pipe model name:

RBC-TWP30E2, RBC-TWP50E2, RBC-TRP100E.
On the existing air conditioner for simultaneous
operation system (twin system), there is a case of
using branch pipe that has insufficient compressive
strength. In this case please change it to the branch
pipe for R410A.

6-6-4. Curing of Pipes

When removing and opening the indoor unit or outdoor

unit for a long time, cure the pipes as follows:

+ Otherwise rust may generate when moisture or
foreign matter due to dewing enters in the pipes.

* The rust cannot be removed by cleaning, and a new
piping work is necessary.

Place position Term Curing manner
1 month or more Pinching
Outdoors
Less than 1 month
Pinching or taping
Indoors Every time
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6-6-5. Final Installation Checks

<

Is there no scratch or dent on the existing pipes?

e

Existing pipe: NO * Use a new pipes.

NO

< Is it possible to operate the existing air conditioner? >

YES

Y

x After the existing air conditioner operated in cooling mode
for approx. 30 minutes or longer*, recover the refrigerant.

* For cooling the pipes and recovering of oil
* Refrigerant recovery: Pump down method

Y

* Remove the existing air conditioner from the piping and
carry out flashing (nitrogen pressure 0.5 Mpa) to remove
the remains inside of the pipe.

Note] In case of twin, also be sure to flash the
branching pipe.

)

Y

Was not largely discolored oil or

Nitrogen gas pressure 0.5 Mpa |

@@@gg

(If there is discharge of remains,
it is judged that there is a large quantity of remains.)

a large quantity of remains discharged? NO . . .
(When the oil deteriorates, the color of the Clean the pipes or use the new pipes. <€
oil changes to muddy and black color.)
If you are in trouble of
YES pipe cleaning, please contact us.
Y
m Connect the indoor/outdoor units to the existing pipe.
¢ Use a flare nut attached to the main unit for the
indoor/outdoor units. 3
(Do not use the flare nut of the existing pipe.)
¢ Re-machine the flare machining size to size for R410A.
Y
® When using a @19.1 mm pipe for the gas pipe of the first Piping necessary to change the flare nut/
branching pipe machining size due to pipe compression. machining size due to pipe compression.
— Turn the existing pipe switch on the cycle control 1) Flare nut width: H (mm)
P.C. board of the outdoor unit to ON side. . g&%pr)%rigipe 64 | @05 | @127 | o159 | @19.1
At shipment from factory OFF — ON for existing pipe @
(Refer to the table below.) \&/ | For R410A 17 22 26 29 36
(Be sure to set the contents in the table below in order H
to restrict the refrigerating cycle pressure of the For R22 Same as above | 24 27 assggége
equipment in the pipe standard.)
Existing pipe SW 2) Flare machining size: A (mm)
C -
Switeh A CopeaPe| @64 | 095 | @127 | @159 | ©19.1
Bit 3 of SW802 — ON W For R410A | 9.1 132 | 166 | 197 | 240
%
For R22 9.0 | 130 | 162 | 19.4 | 233
Y Becomes large a little for R410A
Do not apply the refrigerator oil to the flare surface.

* (Airtight test), Vacuum dry, Refrigerant charge,
Gas leak check

Y

Trial run
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6-6-6. Handling of Existing Pipe

When using the existing pipe, carefully check it for
the following:

» Wall thickness (within the specified range)

» Scratches and dents

» Water, oil, dirt, or dust in the pipe

* Flare looseness and leakage from welds
 Deterioration of copper pipe and heat insulator

Cautions for using existing pipe
Do not reuse the flare to prevent gas leak.

Replace it with the supplied flare nut and then
process it to a flare.

Blow nitrogen gas or use an appropriate means to
keep the inside of the pipe clean.

If discolored oil or much residue is discharged,
wash the pipe.

Check welds, if any, on the pipe for gas leak.

When the pipe corresponds to any of the following,
do not use it. Install a new pipe instead.

» The pipe has been open (disconnected from indoor

unit or outdoor unit) for a long period.

* The pipe has been connected to an outdoor unit
that does not use refrigerant R22, R410A or R407C.

The existing pipe must have a wall thickness equal
to or larger than the following thickness.

6-6-7. Recovery Method of Refrigerant

* Use the refrigerant recovery switch SW801 on the
P.C. board of the outdoor unit to recover refrigerant
when the indoor unit or outdoor unit is moved.

Procedure
1. Turn on the power of the air conditioner.

2. Select the FAN mode for indoor unit operation
with the remote controller.

3. Set SW804 on the P.C. board of the outdoor unit
to all OFF, and then push SW801 for one second
or more.

The air conditioner enters the forced cooling
mode for up to 10 minutes.

Operation or handling the valve to recover
refrigerant during this time period.

4. Upon completion of refrigerant recovery, close
the valve and push SW801 for at least one
second to stop operation.

5. Turn off the power.

Reference outside diameter Wall thickness
(mm) (mm)
@9.5 0.8
@15.9 1.0
J19.1 1.0

a _ N\

PR

SW804  SW805

il 5 g @
Sw802  swso3 SW800 SW801 SW806
Exis[ing pipe RefrigeIant

switch SW802 recovery switch

SW801
L

J

» Never use any pipe with a wall thickness less than

these thicknesses due to insufficient pressure
capacity.

To use an existing @19.1 mm pipe, set bit 3 of
SW802 (switch for existing pipe) on the P.C. board
of the outdoor unit to ON.

In this case, the heating performance may be

reduced depending on the outside air temperature
and room temperature.

SW802

When shipped from factory

When using existing pipe

/\ DANGER

Take care for an electric shock because the PC.
board is electrified.

ON

Sjefee

2 3 4

ON

Sjel

2 3 4
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7. CIRCUIT CONFIGURATION AND CONTROL SPECIFICATIONS

7-1. Outdoor Unit Control
7-1-1. Print Circuit Board, MCC-1596 (Compressor IPDU)

CN851 (Red) CN101 (White)
Connector for MCC-1597 (CN505) Connector for MCC-1597 (CN502)

E wilE i:EI'D'”“” T F'  joul
l!aaaagg Tl 2

CN13 (Black)
Terminal for power relay

F02

Electric circuit protective fuse
(500V, 31.5A)

™~ CN12 (White)
Terminal for MCC-1600 (CN17)

FO1

Electric circuit protective fuse
(500V, 31.5A)

DD

¢l __ CN11 (Red)
\ : O Terminal for power relay
. k
g =\ =
" CNO04 (Red)
Terminal for PTC thermistor

CN211 (Red), CN212 (White), CN213 (Black) CN19 (Yellow), CN20 (Yellow)
Compressor output terminal Terminal for reactor CH78
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7-1-2. Print Circuit Board, MCC-1597 (Fan Motor IPDU)

CN750 (White) CN700 (Blue) CN500 (Red)
Fan motor output (Upper side) Fan motor output (Lower side) Connector for MCC-1600 (CN23)
\ and reactor CH68

s [=40]

s e e\ UM

'Jlljlll'l'I]l- !Tﬂ?ﬁlﬁa 'I

FS08 TISA 250V e g
l—»‘—‘-o'\.n——l
R381 .

L

S:L.‘Y
=—{+13W]
S = s f;::@)

\ |

CN504 (Blue) CN602 (Black) F500
Connector for MCC-1599 Connector for MCC-1600 (CN51) Electric circuit protective fuse
(CN802) (250V, 15A)

P501 (Black) CN505 (Red) CN502 (White)

Lead wire for grounding Connector for MCC-1596 (CN851) Connector for MCC-1596 (CN101)
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7-1-3. Print Circuit Board, MCC-1599 (Interface (CDB))

CN708 (Blue) CNG608 (White)
Connector for power relay coil Connector for MCC-1600 (CN50)
CNO2 (Red)
Connector for CNB802 (White)

,m p— m Temp.sensor connector

CNG604 (White) TL sensor
CN603 (White) TD sensor
, CN602 (Yellow) TO sensor
, CN601 (White) TE sensor
CNG600 (White) TS sensor

F#g m\.13m !’\"\4

MCC-1600 (CN10 and CN19) Connector for MCC-1597 (CN504)
FO1
CN700 (Yellow) Power supply protective fuse
4-way valve connector (250V, 3. 15A)
g r{su X
|7

\\

Specific operation switch
/ SwW8o1

o —

208 T — SW804

| SW805

—— SW806

2
F
- - |splay select switch
\ SwW800
5 Sw8o03
§ Initial setting switch
3 SW802
g Power-ON,error display LED
o jm D800 to D804 (Yellow)
q’ D805 (Green)
/ \ Indoor/Outdoor communication
. signal LED
CN690 (Green) CN609 (Blue) CN710 (White) D503 (Green), (Outdoor — Indoor)
SHVI\%E:-PE?OSﬁ#ergtOI’ Case thermostat connector PMV1 Connector D502 (Orange), (Indoor — Outdoor)
CN704 (Blue) CN610 (Yellow) CNO1 (White)
Compressor ON Outside input connector Inter-unit cable connector

out put connector
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7-1-4. Print Circuit Board, MCC-1600 (Noise Filter)

CNO5 (Red)
Power supply terminal (L1)

FO1

Varistor protective fuse
(250V, 6.3A) I

CNO06 (White)
Power supply terminal (L2) ~_|

F02

CN10 (Red)
Terminal for MCC-1599 (CN02) and Terminal for PTC thermistor

CN16 (Red)
Terminal for power relay

Varistor protective fuse
(250V, 6.3A)

CNO7 (Black)
Power supply terminal (L3) ——

FO03

Varistor protective fuse — |
(250V, 6.3A)

CN20 (White)
Power supply terminal (L2) —

CNO08 (Gray)
Neutral terminal — |

(|dW 0=
i

'L\m.

)

¥

l

4

i

-

CN51 (Black)
Connector for

MCC-1597 (CN602)

—51—

CN50 (White)
Connector for

MCC-1599 (CN608)

= '-;%‘—"'“
—— O
I 1
Nl a2
@ = | @ lll CN17 (White)
== J Terminal for
. %F MCC-1596 (CN02)
I e __1] Ll CN18 (Black)
g | .—__'/'3— Terminal for
s L power relay
L I o
#’ T o T— CN19 (Gray)
» Terminal for
T!(Ll | NG MCC-1599 (CN02)
2 | T [T~ ©No9 (Brown)
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7-2. Outline of Main Controls

1. PMV (Pulse Motor Valve) control

1) PMV is controlled between 30 and 500 pulses during operation.

2) In cooling operation, PMV is usually controlled with the temperature difference between TS sensor and
TC sensor aiming 1 to 4K as the target value.

3) In heating operation, PMV is usually controlled with the temperature difference between TS sensor and
TE sensor aiming —1 to 4K as the target value.

4) When the cycle excessively heated in both cooling and heating operation, PMV is controlled by TD
sensor. The target value is usually 91°C in cooling operation and 96°C in heating operation.

REQUIREMENT

A sensor trouble may cause a liquid back-flow or abnormal overheat resulting in excessive shortening of the
compressor life. In a case of trouble on the compressor, be sure to check there is no error in the resistance
value or the refrigerating cycle of each sensor after repair and then start the operation.

2. Discharge temperature release control

1) When the discharge temperature did not fall or the discharge temperature rapidly went up by PMV
control, this control lowers the operation frequency. It subdivides the frequency control up to 0.6Hz to
stabilize the cycle.

2) When the discharge temperature detected an abnormal stop zone, the compressor stops and then
restarts after 2 minutes 30 seconds.

The error counting is cleared when the operation continued for 10 minutes. If the error is detected by
4 times without clearing, the error is determined and restarting is not performed.

* The cause is considered as excessively little amount of refrigerant, PMV error or clogging of the cycle.
3) For displayed contents of error, confirm on the check code list.

TD['C]
Abnormal stop
111
f Frequency normal down \
109
/ Frequency slow down \
106
/ Frequency hold \
103
Frequency slow up
/ (Up to command) \
96
/ As command is \
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3. Outdoor fan control

Revolution frequency allocation of fan taps [rpm]

wi|w2|w3|wa|ws|we | w7 | ws| wo | WA |WwWB|wC| wb | WE
SP110 to Up 200 | 240 | 240 | 260 | 320 | 380 | 480 | 500 | 530 | 610 | 640 | 660 | 720 | 780
SP160 Down — | — | 200 | 280 | 360 | 400 | 500 | 520 | 550 | 630 | 660 | 700 | 740 | 820

3-1) Cooling fan control

(@ The outdoor fan is controlled by TL sensor, TO sensor and the operation frequency.
The outdoor fan is controlled by every 1 tap of DC fan control (14 taps).

@ Only for 60 seconds after the operation has started, the maximum fan tap corresponding to the
zone in the following table is fixed and then the fan is controlled by temperature of TL sensor.

TL[C] 20 Hz 20Hz 45Hz
o WE tap Temp. range orlower | to45Hz | or higher
5 .
55 Min. | Max. | Min. | Max. | Min. | Max.
38°C <TO W6 | WC | W8 | WD | WA | WD
+1 tap / 20 sec 29°C<TO<38°C | W5 | WB | W7 |WC=| W9 | WC
( Up to the maximum ) 15°C<TO<29°C | W4 | W8 | W6 | WA | ws | wC
revolution frequency of each zone
5°C<TO<15°C | W3 | W6 | W5 | W8 | W7 | WA
38 - 0°C < TO < 5°C W2 | W4 | W4 | W6 | W5 | W8
Revolution frequency hold N S
35 —4°C<TO<0°C | W2 | W3 | W3 | W5 | W4 | W6
—1tap /20 sec
( Up to the minimum ) TO <—4°C W1 | W2 | W1 | W4 | W2 | W6
revolution frequency of each zone TO error Wi Twe w1 Two w2 | wo

# 1 WB for SP110
3-2) Heating fan control
(@ The outdoor fan is controlled by TE sensor, TO sensor and the operation frequency.
(Control from minimum W1 to maximum (according to the following table))

@ For 3 minutes after the operation has started, the maximum fan tap corresponding to the zone in
the following table is fixed and then the fan is controlled by temperature of TE sensor.

TE['C] (® When TE = 24°C continues for 5 minutes, the
compressor stops.
-2 taps / 20 sec. (Up to W1) It is the same status as the normal thermostat-
o4 Stop timer count OFF without error display.
2 taps / 20 sec. (Up to W1) The compressor restarts after approx. 2 minutes
29 30 seconds and this intermittent operation is not
—1 tap / 20 sec. (Up to W1) abnormal.
18 @ In case that the status in item ) generates
Revolution frequency hold frequently, stain on filter of the suction part of the
15 indoor unit is considered.
(Up to the m::)(;%%gn 2& S%Cf each zone) Clean the filter and then restart the operation.

Object: SP140 (SP160) Object: SP110

20 Hz 20Hz 45Hz 20 Hz 20Hz 45Hz
Temp. range or lower | to45Hz | or higher Temp. range or lower | to45Hz | or higher
Max. Max. Max. Max. Max. Max.
10°C <TO w7 w8 w9 10°C <TO w7 w8 W9
5°C<TO < 10°C w9 WA WB (WCQC) 5°C<TO <10°C w9 WA WA
-3°C=<TO<5°C | WB (WC) | WB (WC) wC -3°C<TO <5°C WA WA wC
—-10°C < TO <-3°C wWC wC wC —-10°C < TO <-3°C wWC wC wC
TO <-10°C WD WD WD TO <-10°C WD WD WD
TO error WD WD WD TO error WD WD WD
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4. Coil heating control

1) This control function heats the compressor by turning on the stopped compressor instead of a case heater.
It purposes to prevent stagnation of the refrigerant inside of the compressor.

2) As usual, turn on power of the compressor for the specified time before a test run after installation;
otherwise a trouble of the compressor may be caused.

As same as a test run, it is recommended to turn on power of the compressor beforehand when starting
operation after power of the compressor has been interrupted and left as it is for a long time.

3) A judgment for electricity is performed by TD and TO sensors.
If TO sensor is defective, a backup control is automatically performed by TE sensor.
For a case of defective TO sensor, judge it with outdoor LED display.

4) For every model, the power is turned off when TD is 30°C or more.

TO
! « Power-ON |
i condition 1
| TD<80C |
REQUIREMENT

(Normal time)

\ No power

Intermittent power-ON
10 minutes: ON /

5 minutes: OFF
Qutput

[40W or equivalent]

¥ Continuous power-ON
Qutput
[40W or equivalent]

1

| » Power-ON i

i conditon

i TD < 30°C ! 12°C

(In defective TO sensor)

\ No power

Intermittent power-ON
10 minutes: ON /

5 minutes: OFF
Output

[40W or equivalent]

¥ Continuous power-ON
Output
[40W or equivalent]

While heating the coil, the power sound may be heard. However it is not a trouble.

5. Short intermittent operation preventive control

1) For 3 to 10 minutes after operation start, in some cases, the compressor does not stop to protect the
compressor even if receiving the thermostat-OFF signal from indoor.

However it is not abnormal status. (The operation continuance differs according to the operation status.)
2) When the operation stops by the remote controller, the operation does not continue.

6. Current release control

No. of revolutions of the compressor is controlled by AC current value detected by T611 on the outdoor P.C.
board so that the input current of the inverter does not exceed the specified value.

Current [A]
Frequency down
A
I
Hold \ Hold
11-1.0
Normal operation \f
L SP110 SP140 SP160
Objective model
cooL HEAT COoOoL HEAT CcooL HEAT
I1 value [A] 9.6 15.2 9.6 15.2 9.6 15.2
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7. Current release value shift control
1) This control purposes to prevent troubles of

the electronic parts such as the compressor
driving elements and the compressor during
cooling operation.

2) The current release control value (I1) is

selected from the following table according to
TO sensor value.

Current release control value (I1)

[A]
Temperature range SP110 | SP140 | SP160
47°C <To 7.5 7.5 7.5
39°C <To < 47°C 7.5 8.7 9.6
To < 39°C 9.6 9.6 9.6
To < -5°C 7.5 8.7 9.6
TO error 7.5 7.5 7.5

8. Over-current protective control

1) When the over-current protective circuit detected an abnormal current, stop the compressor.
2) The compressor restarts after 2 minutes 30 seconds setting [1] as an error count.

3) When the error count [8] was found, determine an error and restart operation is not performed.
4) For the error display contents, confirm on the check code list.

9. High-pressure release control
1) The operation frequency is controlled to restrain abnormal rising of high pressure by TL sensor in

cooling operation and TC sensor in heating operation.

2) When TL sensor in cooling operation or TC sensor in heating operation detects abnormal temperature of
the stop zone, stop the compressor and the error count becomes +1.

3) When the compressor stopped with 2), the operation restarts from the point of the normal operation
zone (e point or lower) where it returned after 2 minutes 30 seconds.

4) The error count when the compressor stopped with 2) is cleared after the operation continued for
10 minutes.

If the error count becomes [10] without clearing, the error is determined and reactivation is not performed.
5) For the error display contents, confirm on the check code list.

HEAT TC/COOL TL
‘Cj

® O O T o

Abnormal stop

f Frequency normal down \

/ Frequency slow down \

/ Frequency hold \

/

Abnormal stop \

/

Frequency slow up (Up to command) \

/

As command is *
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10. Defrost control

1) In heating operation, defrost operation is performed when TE sensor satisfies any condition in A zone to
D zone.

2) During defrosting operation, it finishes if TE sensor continued 12°C or higher for 3 seconds or continued
7°C < TE < 12°C for 1 minute.
The defrost operation also finishes when it continued for 10 minutes even if TE sensor temperature was
7°C or lower.

3) After defrost operation was reset, the compressor stopped for approx. 40 seconds and then the heating
operation starts.

Start of heating operation

TE[C] o 10 15 39 45 55 d [min.]

DJzone]

Clzone]

* The minimum TE value and To value between 10 and 15 minutes after heating operation has started
are stored in memory as TEO and ToO, respectively.

In normal To In abnormal To
A zone When status (TEO —TE) — (ToO —To) = 3°C When status (TEO — TE) = 3°C
continued for 20 seconds continued for 20 seconds
B zone When status (TEO —TE) — (ToO —To) = 2°C When status (TEO — TE) = 2°C
continued for 20 seconds continued for 20 seconds
C zone When status (TE < —23°C) continued for 20 seconds
D zone When compressor operation status of TE < —2°C is calculated by d portion
4) The time of above d can be changed by Jsos J806 d
e )bl 4 508 ot O 0 [ e,
(Setting at shipment: 150 minutes) o x 90 minutes
X O 60 minutes
X X 30 minutes

O : Short circuit, % : Open

11. High-pressure switch/Compressor case thermostat control
1) When the high-pressure switch or the compressor case thermostat operates, the operation of the
compressor is terminated.

2) The compressor restarts after 5 minutes using [1] as an error count.
After restart, the error count is cleared when operation continues for 10 minutes or more.

3) An error is confirmed with the error count [10].
4) For the indicated contents of error, confirm using the check code table.
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8. TROUBLESHOOTING

8-1. Summary of Troubleshooting
<Wired remote controller type>

1. Before troubleshooting

1) Required tools/instruments
+ () and © screwdrivers, spanners, radio cutting pliers, nippers, push pins for reset switch
» Tester, thermometer, pressure gauge, etc.
2) Confirmation points before check
a) The following operations are normal.
1. Compressor does not operate.
* Is not 3-minutes delay (3 minutes after compressor OFF)?

* |Is not the outdoor unit in standby status though the remote controller reached the setup
temperature?

» Does not timer operate during fan operation?
* Is not an overflow error detected on the indoor unit?
* Is not outside high-temperature operation controlled in heating operation?
2. Indoor fan does not rotate.
» Does not cool air discharge preventive control work in heating operation?
3. Outdoor fan does not rotate or air volume changes.
» Does not high-temperature release operation control work in heating operation?
» Does not outside low-temperature operation control work in cooling operation?
* |Is not defrost operation performed?
4. ON/OFF operation cannot be performed from remote controller.
* Is not the control operation performed from outside/remote side?

* Is not automatic address being set up?
(When the power is turned on at the first time or when indoor unit address setting is changed, the
operation cannot be performed for maximum approx. 5 minutes after power-ON.)

* Is not being carried out a test run by operation of the outdoor controller?
b) Did you return the cabling to the initial positions?
c) Are connecting cables of indoor unit and remote controller correct?

2. Troubleshooting procedure
When a trouble occurred, check the parts along with the following procedure.

Trouble | — | Confirmation of check code display | — | Check defective position and parts.

NOTE

For cause of a trouble, power conditions or malfunction/erroneous diagnosis of microcomputer due to outer
noise is considered except the items to be checked.

If there is any noise source, change the cables of the remote controller to shield cables.
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<Wireless remote controller type>

1. Before troubleshooting

1) Required tools/instruments
« (¥ and &) screwdrivers, spanners, radio cutting pliers, nippers, etc.
* Tester, thermometer, pressure gauge, etc.
2) Confirmation points before check
a) The following operations are normal.
1. Compressor does not operate.
* Is not 3-minutes delay (3 minutes after compressor OFF)?

* |Is not the outdoor unit in standby status though the remote controller reached the setup
temperature?

* Does not timer operate during fan operation?
* Is not an overflow error detected on the indoor unit?
* Is not outside high-temperature operation controlled in heating operation?
2. Indoor fan does not rotate.
» Does not cool air discharge preventive control work in heating operation?
3) Outdoor fan does not rotate or air volume changes.
» Does not high-temperature release operation control work in heating operation?
» Does not outside low-temperature operation control work in cooling operation?
* Is not defrost operation performed?
4) ON/OFF operation cannot be performed from remote controller.
* Is not forced operation performed?
* Is not the control operation performed from outside/remote side?
* Is not automatic address being set up?
* Is not being carried out a test run by operation of the outdoor controller?
a) Did you return the cabling to the initial positions?
b) Are connecting cables between indoor unit and receiving unit correct?

2. Troubleshooting procedure

(When the power is turned on at the first time or when indoor unit address setting is changed, the operation
cannot be performed for maximum approx. 5 minutes after power-ON.)

When a trouble occurred, check the parts along with the following procedure.

Confirmation of lamp display
Trouble - (EX : When 4-way air discharge cassette type -
wireless remote controller is connected)

Check defective
position and parts.

1) Outline of judgment

The primary judgment to check where a trouble occurred in indoor unit or outdoor unit is performed with
the following method.

Method to judge the erroneous position by flashing indication on the display part of indoor unit
(sensors of the receiving unit)

The indoor unit monitors operating status of the air conditioner, and the blocked contents of self-diagnosis
are displayed restricted to the following cases if a protective circuit works.
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8-2. Troubleshooting

8-2-1. Outline of judgment

The primary judgment to check whether a trouble occurred in the indoor unit or outdoor unit is carried out with
the following method.

Method to judge the erroneous position by flashing indication on the display part of the indoor unit
(sensors of the receiving part)

The indoor unit monitors the operating status of the air conditioner, and the blocked contents of self-diagnosis
are displayed restricted to the following cases if a protective circuit works.

@® : Go off, O : Go on, O : Flash (0.5 sec.)

Lamp indication Check code Cause of trouble occurrence

Operation Timer  Ready

o ) () — Power supply OFF or miswiring between receiving unit and indoor unit

No indication at all

EO1 Receiving error
E02 Sending error Receiving unit Miswiring or wire connection error
9 between receiving unit and indoor unit
EO03 Communication stop
Operation Timer  Ready
. E08 Duplicated indoor unit No.
“O- o ) Setup error
a E09 Duplicated header units of remote controller
Flash

E10 Communication error between CPUs on indoor unit P.C. board

Wire connection error between indoor units, Indoor power OFF
E18 (Communication stop between indoor master and follower or between main
and sub indoor twin)

Operation Timer  Ready

PS PY -('D E04 Miswiring between indoor unit and outdoor unit or connection erorr
A (Communication stop between indoor and outdoor units)

Flash
Operation Timer  Ready PO1
® Q' 'Q P10 Overflow was detected. } Protective device of indoor unit worked.
Indoor DC fan error
Alternate flash P12
P03 Outdoor unit discharge temp. error } Protective device of »
P04 Outdoor high pressure system error outdoor unit worked.
P05 Negative phase detection error
P07 Heat sink overheat error Outdoor unit error
Opc?ration Timer Re.lady P15 Gas leak detection error
(ID ® C|> P19 4-way valve system error (Indoor or outdoor unit judged.)
Alternate flash P20 Outdoor unit high pressure protection
P22 Outdoor unit: Outdoor unit error

P26 Outdoor unit: Inverter Idc operation Protective Qewce of #1
outdoor unit worked.

P29 Outdoor unit: Position detection error

P31 Stopped because of error of other indoor unit in a group
(Check codes of EO3/L03/L07/L08)

x1: These are representative examples and the check code differs according to the outdoor unit to be combined.
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Lamp indication

Check code

Cause of trouble occurrence

Operation Timer  Ready FO1 Heat exchanger sensor (TCJ) error
Eoy -0r ® Fo2 Heat exchanger sensor (TC) error Indoor unit sensor error
—
Alternate flash P10 Heat exchanger sensor (TA) error
Fo4 Discharge temp. sensor (TD) error
FO6 Temp. sensor (TE) error
Operation Timer  Ready Fo7 Temp. sensor (TL) error
BeS EeS O Fo8 Temp. sensor (TO) error Sensor error of outdoor unit =1
L 1
Alternate flash F12 Temp. sensor (TS) error
F13 Temp. sensor (TH) error
F15 Temp. Sensor miswiring (TE, TS)
Operation Timer  Ready
O: C: ® F29 Indoor EEPROM error
L 1
Simultaneous flash
Operation Timer  Ready
LS OO F31 Outdoor EEPROM error
—
Simultaneous flash
HO1 Compressor break down } Outdoor compressor system error =1
Operation Timer  Ready Ho2 Compressor lock
® ('D Py HO3 Current detection circuit error  }  Power supply, outdoor P.C. board error
Flash HO4 Case thermostat worked. } Compressor overheat, outdoor wiring error
HO6 PS pressure sensor error, Outdoor unit
low pressure protective operation low pressure system error
LO3 Duplicated header indoor units
Operation Timer  Ready LO7 There is indoor unit of.group connection ; — AUTO address
_(-]_ Y -CI)- in individual indoor unit. * If group construction and
i i . address are not normal
- LO8 Unsetting of group address power supply turned on
Simultaneous flash Missed setting automatically goes to
L09 (Unset indoor capacity) address sefup mode.
L10 Unset model type (Service board)
Operation Timer  Ready L20 Duplicated indoor central addresses
'/(i]\' O -/Ci)\- L29 Outdoor unit and other error
Simultaneous flash L30 Ouitside interlock error
L31 Negative phase error

x1: These are representative examples and the check code differs according to the outdoor unit to be combined.
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8-2-2. Others (Other than Check Code)

Lamp indication

Check code

Cause of trouble occurrence

Operation Timer  Ready
ST e T o

\
[ [ [

Simultaneous flash

During test run

Operation Timer  Ready
O o O

[
Alternate flash

Disagreement of cool/heat
(Automatic cool/heat setting to automatic cool/heat prohibited model, or
setting of heating to cooling-only model)
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8-2-3. Monitor Function of Remote Controller Switch

B Calling of sensor temperature display

<Contents>

Each data of the remote controller, indoor unit and outdoor unit can be understood by calling the service

monitor mode from the remote controller.

<Procedure>

1 Push + &L) buttons simultaneously for 4 seconds to
call the service monitor mode.

The service monitor goes on, the master indoor unit No. is
/¥

displayed at first and then the temperature of CODE No. 41/ is
displayed.

( [o0oto

J

§ TEMP.

the CODE No. of data to be monitored.

The CODE No. list is shown below.

Push temperature set ) > buttons and then change

TIMER SET

TIME

FAN

(HON/OFF

MODE

SAVE

VENT

d

FILTER
RESET TEST SET CL SWING/FIX

®» OQ O ¢

UNIT LOUVER

X

2 4 1
<Operation procedure>
1»2»3»?

3

Returned to usual display

CODE No. Data name Unit CODE No. Data name Unit
01 Room temperature °C 60 Outdoor heat exchanger (Coil) temperature (TE) °C
(Remote co.ntroller) 61 Outside temperature (TO) °C
s 02 Indoor suction temperature. (TA) C £ 62 Compressor discharge temperature (TD) °C
3 03 lgiooérgﬁie(’_‘l%‘inger (Coil) C o 63 Compressor suction temperature (TS) °C
€ P ) 5 65 Heat sink temperature (THS) °C
S 04 Indoor heat exchanger (Coil) °C = .
5 temperature (TC) 8 6A Operation current (x 1/10) A
12 x 07 Indoor fan revolution frequency rpm g * 6D Outdoor heat exchanger (Coil) temperature (TL) °C
- * F2 Indoor fan calculated operation time | x100h © *70 Compressor operation frequency rps
F3 Filter sign time x1h * 72 Outdoor fan revolution frequency (Lower) rpm
« F8 Indoor discharge temperature*1 °C #* 73 Outdoor fan revolution frequency (Upper) rpm
F1 Compressor calculated operation time x100h
The CODE No. with = marks in the above table are displayed only
on the indoor units of 4 series models and after.
(4 series indoor units mean RAV-SM1404UT-E for example.).
3 UNIT LOUVER . . .
Push button to select the indoor unit to be monitored.

Each data of the indoor unit and its outdoor units can be monitored.

4

Pushing (» button returns the status to the usual display.

*1 The indoor discharge temperature of CODE No. [F8] is the estimated value from TC or TCJ sensor.

Use this value to check discharge temperature at test run.
(A discharge temperature sensor is not provided to this model.)

» The data value of each item is not the real time, but value delayed by a few seconds to ten-odd seconds.
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Error mode detected by indoor unit

Operation of diagnostic function
Check . Status of » Judgment and measures
code Cause of operation air conditioner Condition
No communication from remote sto Displaved when 1. Check cables of remote controller and communication adapters.
EO03 controlle_r (in_cluding wireless) and (Automatig reset) erro? isydetected * Remote controller LCD display OFF (Disconnection)
communication adapter « Central remote controller [97] check code
The serial §igne_;1| is not output from 1. Outdoor unit does not completely operate.
0utgoor _U”'t to'lndoor _u“'t_' « Inter-unit wire check, correction of miswiring
: M|swm'ng of |r1ter-un|t' wwg ) Stop Displayed when + Check outdoor P.C. board. Correct wiring of P.C. board.
BO4 |- Defgctlv?aséergal sgndlng circuit on (Automatic reset) | error is detected | 2. When outdoor unit normally operates
outdoor PC. boar Check P.C. board (Indoor receiving / Outdoor sending).
« Defective serial receiving circuit on
indoor P.C. board
E08 | Duplicated indoor unit address 1. Check whether remote controller connection (Group/Individual)
was changed or not after power supply turned on
L03 | Duplicated indoor master unit (Finish of group construction/Address check).
Stop Displayed when * If group construction and address are not normal when the
Lo7 | There is group wire in individual indoor error is detected power has been turned on, the mode automatically shifts to
unit. address setup mode. (Resetting of address)
LO8 | Unsetindoor group address
. . Displayed when | 1. Set indoor capacity (CODE No. (DN) = 11)
LO9 | Unset indoor capacity Stop orror is detected
. S Displayed when | 1. Check outside devices.
L30 | Abnormal input of outside interlock Sto ;
P P error is detected | o Gheck indoor P.C. board.
1. Trouble of drain pump
P10 Float switch operation s Displayed when | 2. Clogging of drain pump
« Float circuit, Disconnection, top error is detected | 3 Gheck float switch
Coming-off, Float switch contact error . . .
4. Check indoor P.C. board.
1. Position detection error
Displayed when | 2. Over-current protective circuit of indoor fan driving unit operated.
P12 | Indoor DC fan error Sto| ;
P error is detected | 3 |ndoor fan locked.
4. Check indoor P.C. board.
4-way valve system error ) 1. Check 4-way valve.
P19 | - After heating operation has started, At mSt?ip eset D|splf';1y¢(s;dtwhter:i 2. Check ?—way valve and check valve.
indoor heat exchangers temp. is (Automatic reset) | error is detected | 3. Gheck indoor heat exchanger (TG/TCU).
down. 4. Check indoor P.C. board.
P31 Own unit stops while warning is output (Follc?vtzrr) i Displayed when 1. Judge f.ollower unit while header unit is [E03], [LO3], [LO7] or [LO8].
to other indoor units. (Automatic reset) | &OF is detected | 2. Check indoor P.C. board.
_Coming—off, disconnection or short of Stop Displayed when 1. Check indoor heat exchanger temp. sensor (TCJ).
Fo1 '(r-}-dcojr heat exchanger temp. sensor (Automatic reset) | error is detected | 2. Check indoor P.C. board.
_Coming—off, disconnection or short of Stop Displayed when 1. Check indoor heat exchanger temp. sensor (TC).
Fo2 |(r_1|%o)or heat exchanger temp. sensor (Automatic reset) | error is detected | 2. Check indoor P.C. board.
_Coming-off, disconnection or short of Stop Displayed when 1. Check indoor heat exchanger temp. sensor (TA).
F10 |(r_1|%<)aor heat exchanger temp. sensor (Automatic reset) | error is detected | 2. Check indoor P.C. board.
F29 Indoor EEPROM error Stop Displayed when | 1. Check indoor EEPROM. (including socket insertion)
+ EEPROM access error (Automatic reset) | error is detected | 5 Gheck indoor PC. board.
Communication error between indoor 1. Check indoor P.C. board.
E10 MCU Stop Displayed when
« Communication error between fan (Automatic reset) | error is detected
driving MCU and main MCU
Regular communication error between St Disotaved wh 1. Check remote controller wiring.
E18 | indoor aster and follower units and ( Automafc)is reset) erlr%pr iasyzetgct?eg 2. Check indoor power supply wiring.
between main and sub units 3. Check indoor PC. board.
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Error mode detected by outdoor unit

The check code has been ramified from 4 series and after.
The ramified check code is displayed only when both the indoor unit and the outdoor unit are 4 series and after.
(Ex. Combination of RAV-SM1404UT-E with RAV-SP1404AT8-E)
When the indoor unit is 3 series and before, the conventional check code is displayed.
(Ex. Combination of RAV-SM1402CT-E and RAV-SP1404AT8-E: Outdoor unit only is 4 series.)
Operation of diagnostic function
Check code
Indoor unit Cause of operation ) Stat:§ _of Condition Judgment and measures
before after air conditioner
3 series | 4 series
Fo4 Fo4 Disconnection, short of discharge Stop Displayed when | 1. Check discharge temp. sensor (TD).
temp. sensor (TD) error is detected | 2. Check outdoor P.C. board (MCC-1599).
FO6 Disconnection, short of outdoor temp. Stop Displayed when | 1. Check temp. sensor (TE).
sensor (TE) error is detected | 2, Check outdoor P.C. board (MCC-1599).
Fo7 Disconnection, short of outdoor temp. Stop Displayed when | 1. Check temp. sensor (TL).
sensor (TL) error is detected | 2, Check outdoor PC. board (MCC-1599).
F06
F1p | Disconnection, short of suction temp. Stop Displayed when | 1. Check suction temp. sensor (TS).
sensor (TS) error is detected | 2. Check outdoor P.C. board (MCC-1599).
F15 Miss-mounting of outdoor temp. Stop Displayed when | 1. Check temp. sensor (TE, TS).
sensor (TE, TS) error is detected | 2, Check outdoor PC. board (MCC-1599).
Disconnection, short of outside temp. ) Displayed when | 1. Check outside temp. sensor (TO).
FO08 FO8 Continue :
sensor (TO) error is detected | 2, Check outdoor PC. board (MCC-1599).
F13 Disconnection, short of heat sink St Displayed when | 1. Check outdoor P.C. board (MCC-1599).
temp. sensor (TH) op error is detected (Q201 is incorporated in TH sensor.)
Displayed when | 1. Check outdoor P.C. board (MCC-1599).
F31 Outdoor P.C. EEPROM error Stop error is detected
. . Displayed when | 1. Outdoor service P.C. board
L10 Unset jumper of service P.C. board Stop error is detected Check model type setting jumper wire.
1. Check outdoor P.C. board
Communication error between Displayed when (MCC-1596, MCC-1597, MCC-1599).
Log | outdoor PC.board MCU Stop error is detected | 2. Connection check between CN802 of MCC-1599 and
CN504 of MCC-1597, and also connection check
between CN505 of MCC-1597 and CN851 of MCC-1596.
Heat sink overheat error Displaved when 1. Check screw tightening between PC. Board and heat
PO7 | » Heat sink temp. sensor detected Stop erroF; isy Cetoctad sink and check radiator grease (MCC-1596).
L29 over specified temperature. 2. Check heat sink blast path.
1. Check gas leak, recharge
Detection of gas leak 2. Check full open of service valve.
P15 + Discharge temp. sensor (TD), Stop Displ'fayed when | 3, Check PMV (Pulse Motor Valve).
Suction temp. sensor (TS) detected erroris detected | , o broken pipe.
t t ified t X
emperaiure over speciiled temp 5. Check discharge temp. sensor (TD), suction temp.
sensor (TS).
4-way valve inverse error 1. Check operation of 4-way valve.
* After heating operation has started, 2. Check outdoor heat exchanger (TE), suction temp.
Pio |ndé>ortrr:eat exg?aggter temp. lowers st Displayed when sensor (TS).
under the speciied temp. op error is detected | 3. Check indoor heat exchanger sensor (TC).
+ After heating operation has started, 4. Check 4-way valve coil.
outdoor heat exchanger / suction
temp. rises over the specified temp. 5. Check PMV (Pulse Motor Valve).
Compressor break down 1. Check power supply voltage. (AC342 to 457V)
* Although operation has started, Displayed when | 2. Overload operation of refrigerating cycle
HO1 Hof operation frequency decreases and Stop error is detected
operation stops.
Compressor lock Displaved when 1. Trouble of compressor (Lock, etc.): Replace compressor.
HO2 HO2 | * Over-current detection after Stop erroF; isy detected | 2- Wiring error of compressor (Open phase)
compressor start-up
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Operation of diagnostic function

Check code
Indoor unit . Status of . Judgment and measures
Cause of operation air conditioner Condition
before after
3 series | 4 series
. - Displayed when | 1. Check outdoor P.C. board (MCC-1596).
Ho3 Current detection circuit error Stop error is detected (AC current detection circuit)
HO3
. 1. Check open phase of 3-phase power supply.
Open phase of 3-phase power Displayed when
P05 Suppplyp P P Stop erroF: isy detected | 2- Black lead wire to be connected to CNO3 of MCC-1596
does not pass through T611.
Discharge temp. error Displaved wh 1. Check refrigerating cycle (Gas leak)
P03 P03 + Discharge temp. (TD) over Stop erlrf)e 2’3 et\(’avctzr(; 2. Trouble of electronic expansion valve
specified value was detected. 3. Check discharge temp. sensor (TD).
1. Check case thermostat and connector.
Case thermostat operation 2. Check gas leak, recharge
Ho4 P Stop Displayed when | 3 Gheck full open of service valve.
* Abnormal overheat of compressor error is detected 4. Check PMV (Pulse Motor Valve)
5. Check broken pipe.
1. Check service valves are fully opened.
(Gas side, Liquid side)
2. Check of outdoor fan operation.
3. Check motor error of outdoor fan.
. 4. Check clogging of outdoor PMV.
P04 High pressure SW system error Stop glr?ﬁl?syggtggtzz 5. Check clogging of heat exchanger in indoor/outdoor units.
6. Short-circuit status of suction/discharge air in outdoor unit.
7. Check outdoor P.C. board error.
PO4 8. Check fan system error (Cause of air volume drop) at
indoor side.
9. Check PMV opening status in indoor unit.
PO5 Power supply voltage error Stop gielfglggt\évgteer& 1. Check power supply voltage. AC342 to 457V
1. Check outdoor heat exchanger sensor (TL).
High pressure protective operation 2. Check indoor heat exchanger sensor (TC, TCJ).
+ During cooling operation, outdoor 3. Check full open of service valve.
P20 Izﬁp;:& srgrogel‘r)sde;g;itgg tem Stop Displayed when | 4. Check indoor/outdoor fan.
. Duri‘:\ o heating ope':ation " doo‘:' error is detected | 5 Gheck PMV (Pulse Motor Valve).
temp. sensor (TC, TCJ) d‘etected 6. Check clogging and short circuit of indoor/outdoor heat
temperature over specified temp. exchanger.
7. Overcharge of refrigerant. Recharge
1. Check lock of fan motor.
Displayed when | 2. Check power supply voltage between L2 and N.
P22 P22 Outdoor fan system error Stop error is detected AC198 to 264V
3. Check outdoor P.C. board.
1. When performing operation while taking-off compressor
X wire, P26 error occurs. Check control P.C. board
P26 pog Short-circuit error of compressor Stop DISp|ay§d wher:j (MCC-1596).
i error is detecte
driving element 2. When performing operation while taking-off compressor
wire, an error does not occur. (Compressor rare short)
- ’ - Displayed when | 1. Check control P.C. board (MCC-1596).
P29 P29 Position detection circuit error Stop error is detected
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Error mode detected by remote controller or central controller

CC-LINK

Operation of diagnostic function

Judgment and measures

Duplicated indoor central addresses on
communication of central control system

Stop
(Automatic reset)

Displayed when
error is detected

Check code Cause of operation air?:?;lc]iistigfner Condition
Power supply error of remote controller, Indoor
EEPROM error
1. Check remote controller inter-unit wiring.
Not displayed at al No communication W|t.hlma.ster indoor unit 2. Check remote controller.
(Operation on » Remote controller wiring is not correct. Stop - 3. Check indoor power wiring.
remote controller « Power of indoor unit is not turned on. 4. Check indoor P.C. board.
's impossible.) * Automatic address cannot be completed. 5. Check indoor EEPROM.
(including socket insertion)
— Automatic address repeating phenom-
enon generates.
o . ) . Receiving error from remote controller
No communication with master indoor unit Stop . N
) . . o g 1. Check remote controller inter-unit wiring.
EO1 + Disconnection of inter-unit wire between (Automatic reset) Displayed when | 5 oo i troll
%2 remote controller and master indoor unit | « If center exists, error is detected | & “Neck remote controller.
(Detected by remote controller side) operation continues. 3. Check indoor power wiring.
4. Check indoor P.C. board.
Stop Sending error of remote controller
E02 Signal send error to indoor unit (Automatic reset) Displayed when | 1. Check sending circuit inside of remote
(Detected by remote controller side) # If center existsA, error is detected controller.
operation continues. — Replace remote controller.
1. In 2-remote controllers (including wireless),
E09 There are multiple main remote controllers. Ssltjopnit Displayed when there are multiple main units.
(Detected by remote controller side) _ (Sub unit error is detected Check that there are 1 main remote
continues operation.)
controller and other sub remote controllers.
L20 1. Check setting of central control system

network address. (Network adapter SW01)

Central controller
(Send)

CO05
(Receive)
Co6

Communication circuit error of central
control system
(Detected by central controller side)

Continues
(By remote controller)

Displayed when
error is detected

A O N =

Centra:_gcomtroller (Detected by indoor/central controller side) 2. Check network adapter P.C. board.
— . Check communication wire / miswiring
*3 . Check communication (U3, U4 terminals)

. Check network adapter P.C. board.
. Check central controller (such as central

control remote controller, etc.)

. Check terminal resistance. (TCC-LINK)

Central controller
P30

Indoor Gr sub unit error
(Detected by central controller side)

Continuation/Stop
(According
to each case)

Displayed when
error is detected

Check the check code of the corresponding
unit from remote controller.

*2 The check code cannot be displayed by the wired remote controller.
(Usual operation of air conditioner becomes unavailable.)

For the wireless models, an error is notified with indication lamp.

*3 This trouble is related to communication of remote controller (A, B), central system (TCC-LINK U3, U4),
and [EO1], [E02], [E03], [E09] or [E18] is displayed or no check display on the remote controller according
to the contents.
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8-2-5. Diagnostic Procedure for Each Check Code (Outdoor Unit)

1) This section describes the diagnostic method for each check code displayed on the remote controller.

2) In some cases, a check code indicates multiple symptoms.
In this case, confirm LED display on the outdoor P.C. board to narrow the contents to be confirmed.

3) The check code on the remote controller is displayed only when the same error occurred continuously by

multiple times while LED of the outdoor P.C. board displays even an error which occurred once.
Therefore the display on the remote controller may differ from that of LED.

LED display on outdoor P.C. board

Dip switch setup

* When turning on 1) only of SW803, the latest error
is displayed. As the memory is stored, it can be
confirmed even if the power supply is turned off
once. (excluding outside temp. sensor (TO) error)

* When the work finished or the outdoor temp.
sensor (TO) error was found, turn off all of SW803.
(The error which occurs at present is displayed.)

<Latest error display>
Only 1) of SW803 is ON.

/22l

1234

<Error display, which occurs at present>
All SW803 are OFF. (Initial status)

2a[elx

1234

Display selection

* When even a LED of D800 to D804 (Yellow)
goes on, error occurrence is indicated. <Display 1>

* If pushing the button switch SW800 for 1 second
under the above condition, the yellow LED is
displayed with flashing. <Display 2>

* When pushing SW800 for 1 second again, the
status returns to <Display 1>.

» The error contents can be confirmed by combining
<Display 1> and <Display 2>.

<Display 1> <> <Display 2>

(No error)  (Error occurred) (Push SW800)
D805 (Green) @) O O
D804 (Yellow) [ J O [ J
D803 (Yellow) o o [ J
D802 (Yellow) () o
D801 (Yellow) o O [ J
D800 (Yellow) o O o

(Example of discharge temp. sensor error)
@ : Go off, O : Go on, @ : Flash

Check Outdoor Check and troubleshooting
code LED display (Item without special mention Indicates part of outdoor unit.)
[E04] — [Indoor/Outdoor communication error]

Is setting of group address
of remote controller correct?

| Check CODE No. [14].

YES

Y

Are inner wiring and
inter-unit cables (1, 2, 3) normal?

Correct wiring
and inter-unit cable.

YES

Y

wiring of terminal blocks (1, 2, 3) normal?

Correct wiring of connectors
and terminal blocks.

YES

Y

Does D502 (Orange LED) flash after
power supply is turned on again?

< Are connection of CNO1 of MCC-1599 and

Check indoor P.C. board.
Defect — Replace

>_,
>_,
>_,
>_,

YES

Check outdoor P.C. board (MCC-1599).

Y

Defect — Replace
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Check Outdoor Check and troubleshooting
code LED display (Item without special mention Indicates part of outdoor unit.)
[FO4] |<Display 1> <Display 2> | [Discharge temp. sensor (TD) error]
@) O
O ® Is CN603 connection normal? NO Correct connector.
o [ ) Is resistance value of TD sensor normal? Sensor error — Replace
o
YE
O ° S
@) [
|| Check outdoor P.C. board (MCC-1599).
. Defect — Replace
[FO6] * There is a possibility that it is one of the following errors.
Confirm LED on outdoor P.C. board to judge which error it is.
Heat exchanger temp. sensor (TE) error, Heat exchanger temp. sensor (TL) error,
Suction temp. sensor (TS) error, Miswiring of heat exchanger sensor (TE, TS)
<Display 1> <Display 2> | Heat exchanger temp. sensor (TE) error]
@) O
©) L4 Is CN601 connection normal? NO Correct connector.
o (] Is resistance value of TE sensor normal? Sensor error — Replace
o
YES
O
@) [
|| Check outdoor P.C. board (MCC-1599).
- Defect — Replace
<Display 1> <Display 2> | [Heat exchanger temp. sensor (TL) error] — Refer to [FO7] column.
@) O
@) [
o o
o
O
O
<Display 1> <Display 2> | [Suction temp. sensor (TS) error] — Refer to [F12] column.
O O
@) [
[
e
@) [
O ®
<Display 1> <Display 2> | [Miswiring of heat exchanger sensor (TE,TS)] — Refer to [F15] column.
@) O
@) o
o
[
O
O
[FO7] | <Display 1> <Display 2> | [Heat exchanger temp. sensor (TL) error]
O O
O ® Is CN604 connection normal? NO Correct connector.
o o Is resistance value of TL sensor normal? Sensor error — Replace
o
YES
O
O

Check outdoor P.C. board (MCC-1599).
Defect — Replace

Y
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Check Outdoor Check and troubleshooting
code LED display (Item without special mention Indicates part of outdoor unit.)
[FO8] |<Display 1> <Display 2> | [Outside air temp. sensor (TO) error]
O O
O [
) Is CN602 connection normal? NO Correct connector.
°® ® Is resistance value of TO sensor normal? Sensor error — Replace
O [ YES
O [
|| Check outdoor P.C. board (MCC-1599).
g Defect — Replace
[F12] |<Display 1> <Display 2> | [Suction temp. sensor (TS) error]
O O
O [
) Is CN600 connection normal? NO Correct connector.
Is resistance value of TS sensor normal? Sensor error — Replace
o ©)
O [ YES
O [
o || Check outdoor P.C. board (MCC-1599).
g Defect — Replace
[F13] |<Display 1> <Display 2> | [Heat sink temp. sensor (TH) error]
O O
O [
o Check outdoor P.C. board (MCC-1599).
o Defect — Replace
O [
@) ©)
[F15] |<Display 1> <Display 2> | [Miswiring of heat exchanger sensor (TE, TS)]

oJoX X JoJo)
CJCJOJoX JO)

(

Is mounting status of
TE and TS sensors normal?

Correct sensor mounting.

>_No__>

YES

Y

<

Is CN600 connection normal?
Is resistance value of TS sensor normal?

Correct connector.
Sensor error — Replace

>ﬁg*

YES
Y

(

Is CN601 connection normal?
Is resistance value of TE sensor normal?

Correct connector.
Sensor error — Replace

>_No__>

YES

Check outdoor P.C. board (MCC-1599).

Y

Defect — Replace
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Check Outdoor Check and troubleshooting
code LED display (Item without special mention Indicates part of outdoor unit.)
[F31] |<Display 1> <Display 2>| [EEPROM error]
O O
O ©)
o
P Check outdoor P.C. board (MCC-1599).
Defect — Replace
@)
@)
[HO1] | <Display 1> <Display 2>| [Compressor break down]
O O
O [
) ) Is power supply voltage normal? NO Correct power supply line
AC342 to 457V P pply fine.
O [
[ ) [ ) YES
) CD Y
Is wire connection normal?
Compressor lead NO Check wire connection
(Board side, Compressor side), and correct it.
Reactor lead, Power supply lead
YES
Y
YES
< Is it not abnormal overload? >—> Correct and clear the cause.
NO
‘ Check outdoor P.C. board (MCC-1596).
g Defect — Replace
[HO2] | <Display 1> <Display 2>| [Compressor lock]

000000
000000

Is power supply voltage normal?
AC342 to 457V

YES

Y

Is wire connection normal?
Compressor lead
(Board side, Compressor side),
Reactor lead, Power supply lead

YES
Y

A

< Is compressor normal?

:

NO
Y

< Is there no refrigerant stagnation?

;

YESV

< Does PMV normally operate?

:

YES

Y

NO
Correct power supply line.

NO Check wire connection

and correct it.

YES Check outdoor P.C. board.

Defect — Replace

NO
Compressor lock — Replace

NO Check TE, TS sensors and PMV.

Defect — Replace

Check outdoor P.C. board (MCC-1596).
Defect — Replace
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Check Outdoor Check and troubleshooting
code LED display (Item without special mention Indicates part of outdoor unit.)
[HO3] | <Display 1> <Display 2> | [Current detection circuit error]
O O
O [
o [ ) Check outdoor P.C. board (MCC-1596).
O Y Defect — Replace
[ ©)
o ©)
<Display 1> <Display 2> | [Power supply error (Vdc)] — Refer to [P05] column.
O O
©) o
o o
@) ©)
O [
@) ©)
[HO4] | <Display 1> <Display 2> | [Case thermostat operation]
O O
O [ NO
) ) Are CN609 connection Correct connector.
and case thermostat normal? Case thermostat error — Replace
@) ©)
) ) YES¢
L o Is cooling/heating operation available NO Check outdoor P.C. board (MCC-1599).
when short-circuiting case thermostat? Defect — Replace
YESy
NO ) . .
Is there no gas leak? Repair defectives position.
Is it not refrigerant shortage? Recharge refrigerant.
YES
Y o
< Is valve fully opened? >—> Open valve fully.
YES|
>NO Correct defective position
< Is PMV normal? Replace defective part.
YES
o Check crushed or broken pipe.
Defect — Correct and Replace
[L10] |<Display 1> <Display 2> | [Unset model type] : Only when service P.C. board is used

000000
000®00

Cut jumper line according
to the explanation sheet packaged
with the service P.C. board.
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Check Outdoor Check and troubleshooting
code LED display (Item without special mention Indicates part of outdoor unit.)
[L29] * There is a possibility that it is one of the following errors.
Confirm LED on outdoor P.C. board to judge which error it is.
Communication error between MCU, Heat sing temp. sensor (TH) error,
EEPROM error, Unset model type, Heat sink overheat error, Gas leak detection,
4-way valve inverse error
<Display 1> <Display 2>| [Communication error between MCU]
O O 1. Connection check between CN802 of MCC-1599 and CN504 of MCC-1597
e) Kl/lnéjcalfgg%onnection check between CN505 of MCC-1597 and CN851 of
(.) 2. Check outdoor P.C. board (MCC-1596, MCC-1597, MCC-1599).
) °® Defect — Replace
[
<Display 1> <Display 2> | [Heat sink temp. sensor (TH) error] — Refer to [F13] column.
O @)
O [
o
o
O [
O
<Display 1> <Display 2>| [EEPROM error] — Refer to [F31] column.
O O
@)
o
o
@)
O
<Display 1> <Display 2> | [Unset model type] — Refer to [L10] column.
O O
O [
o
O [
O
o [
<Display 1> <Display 2> | [Heat sink overheat error] — Refer to [P07] column.
O @)
O [
[ o
@)
O
@)
<Display 1> <Display 2> | [Gas leak detection] — Refer to [P15] column.
O O
O [
[
@)
@)
O
<Display 1> <Display 2> | [4-way valve inverse error] — Refer to [P19] column.
O O
@)
[ L
O [
@)
O
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Check Outdoor Check and troubleshooting
code LED display (Item without special mention Indicates part of outdoor unit.)
[PO3] | <Display 1> <Display 2> | [Discharge temp. error]
O O
O o Is there no gas leak? NO Repair defective position.
o o Is refrigerant charge amount adequate? Recharge refrigerant.
O ® YES
Q . > NO Repair defective position
O < Is PMV normal? Replace defective part. '
YESV
YES
< Is it not abnormal overload? >—> Correct and clear the cause.
NO )
Is CN603 connection normal? NO Correct connector.
Is resistance value of TD sensor normal? Sensor error — Replace
YES
o || Check outdoor P.C. board (MCC-1599).
- Defect — Replace
[PO4] x There is a possibility that it is one of the following errors.

Confirm LED on outdoor P.C. board to judge which error it is. (1) high-pressure SW system error,
(2) power supply error (Vdc), (3) high-pressure protective operation, (4) case thermo operation.

<Display 1> <Display 2>

oJoloX Jole)
000000

[High pressure SW system error]
Power supply error (Vdc), High pressure protective operation, Case thermostat

operation.

Doesn’t high pressure switch
operate?

YES
Y

NO
>—>< Is circuit wiring normal? >—>

Wiring check,
Correct.

Are parts of
high pressure switch normal?

Parts check
Defective — Replace

e

YES
Y

NO

< Is service valve fully opened?

>—> | Open service valve fully.

YES
Y

Reset the power supply and
then do a trial operation according
to the season.

(B) < Cooling operation
(C) « Heating operation

| (B) Cooling operation. |

Y

Y

YES

Check Comp. IPDU PC board
Defective — Replace

Does cooling outdoor fan
normally operate?

NO Is there no fan breakage
or coming-off?

o

YES

A

YES

Y

Y

Is there any element
which blocks heat exchanger
of the outdoor unit?
® Clogging of heat exchanger

@ Short circuit

NO

~

| Repair defective position.

Connection of connectors,
Fan IPDU, Fan motor, Wiring.

YES

Y

Elimination of
blocking element

Y

Overcharge of refrigerant/
Clogging/Pipe breakage/
Abnormal overload
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Check Outdoor Check and troubleshooting
code LED display (Item without special mention Indicates part of outdoor unit.)
[PO4]

| Heating operation |

Y

Does the heating indoor fan
normally operate?

YES
Y

Is there any element which
blocks indoor heat exchanger? \ YES

@ Filter clogging

@© Clogging of heat exchanger

® Short circuit

=<

Are connections of
connectors,capacitors
and fan motor normal?

YES

NO

Elimination of
blocking element

Repair

defective position.

NO

Y

Clogging by refrigerant
overcharge/Pipe breakage/
Abnormal overload

Y

_,<

Are characteristics
of TC and TCJ sensor

resistance value normal?

Check indoor P.C. board
Defective — Replace

YES

NO

Replace

TC or TCJ sensor.

<Display 1> <Display 2>

[Case thermostat operation] — Refer to [H04] column.

O O
O [
[ [
©) ©)
[ L
[ L
<Display 1> <Display 2>
©) ©)
O [
[ o
©) ©)
O [
@) ©)

[Power supply error (Vdc)] — Refer to [P05] column.

<Display 1> <Display 2>

oJoloX Jole)
000000

[High pressure protective operation] — Refer to [P20] column.
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Check Outdoor Check and troubleshooting
code LED display (Item without special mention Indicates part of outdoor unit.)
[PO5] | <Display 1> <Display 2> | [Power supply error (Voltage error)]
O O
Is there no open phase YES o
(@) o < of the power supply? | Correct wiring. |
@) ©) [
O () Is there no down or up YES
of power supply voltage? | Confirm electric construction, etc. |
O (AC342 to 457V)
NO
> Check outdoor P.C. board (MCC-1600).
g Defect — Replace
[PO7] | <Display 1> <Display 2> | [Heat sink overheat error]
O O ,
Y Is there no loosening of —
©) screws of motor drive element of YES Apply radiation grease
[ ) o outdoor P.C. board (MCC-1596) Q201? to objective part.
Did not forget to apply radiation grease Retightening of screws.
(@) to rear side of Q2017
o NO
O Y
Is not the ventilation flue NO
of the heat sink blocked? Remove blocking matter.
Is not the fan blocked? Correct short-circuit.
(Short-circuit, etc.)
YES
. Check outdoor P.C. board (MCC-1596).
g Defect — Replace
[P15] | <Display 1> <Display 2> | [Gas leak detection]
O O NO ; : —
O ® ~Isthere no gas leak? Repair defective position.
Is refrigerant charge amount adequate? Recharge refrigerant.
® © ms¢
o Is PMV 12 NO Correct defective position.
O S norma ) ’ Replace defective part.
@) YES ¢
NO
< Is valve fully opened? >—> | Open valve fully. |
YES y
YES
< Is there no crushed pipe? >—> | Correct and replace piping. |
NO y
Check temp. sensor. Error Correct connector.
TD sensor CN603, TS sensor CN600 Sensor error — Replace
OK
> Check outdoor P.C. board (MCC-1599).
o Defect — Replace
[P19] | <Display 1> <Display 2> | [4-way valve inverse error]

oJoXol JoJe)
CJoX X JOJe)

Is operation of
4-way valve normal?
(Check pipe temp., etc. in
cooling/heating operation.)

YES

NO ¢
Is power supplied o
to 4-way valve coil?
YES '
Check operation of
outdoor I/F (CDB) P.C. board.
OK

Temperature sensor check
TE sensor CN601
TS sensor CN600
Indoor TC sensor
Defect — Correct and repair

| Replace coil of 4-way valve.

Check outdoor P.C. board.
Defect — replace

Check 4-way valve.

o z
=}
Y

Defect — Replace
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Check Outdoor Check and troubleshooting
code LED display (Item without special mention Indicates part of outdoor unit.)
[P20] | <Display 1> <Display 2> | [High pressure protective operation]

oJoloX JoJe)
L X JOX JOI®

\NO

Y

< Is valve fully opened? /

YES

Y

Reset the power supply

Open valve fully.

and then perform test run
matching to the season.

Cooling season
Cooling operation

Heating season
Heating operation

Y

Is there no problem N
on outdoor TL sensor?
(Measurement of resistance value)

T

<

YES

| Replace sensor.

Y

S

Is there no crack or N

loosening of outdoor fan?

s

<

YES

Check outdoor fan.
Defect — Replace, retightening

Y

Does not the outdoor fan N

perform abnormal operation?

T

<

YES
Check the same items as
[P22] error.
Y
Is there no element
which interfere heat exchange YES

of outdoor unit?
» Clogging of heat exchanger

¢ Short ci

rcuit

Y

NO

Eliminate interfering element.

Y

broken pipe,

Check overcharge of refrigerant, clogging of cycle,

Defect — Correct defective position.

abnormal overload, etc.

Y

Does indoor fan NO
normally operate?

Are indoor fan motor NO
and connector normal?

YES

Y

Is there no element which
interfere heat exchange of indoor unit?
* Clogging of filter
* Clogging of heat exchanger
* Short circuit

NO

YES Y

| Repair defective position.

Y

Are resistance values
of indoor TC and TCJ
sensors normal?

NO Replace

sensor.

YES

Check indoor P.C. board.
Defect — Replace

Y

YES
Eliminate interfering element.

Y

Check overcharge of refrigerant, clogging of cycle,

broken pipe, abnormal overload, etc.
Defect — Correct defective position.
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Check Outdoor Check and troubleshooting
code LED display (Item without special mention Indicates part of outdoor unit.)
[P22] | <Display 1> <Display 2> | [Fan system error]
O O
) Is there no problem on power supply voltage? NO Check wiring construction.
o o (342 to 457V) Ask repair of power supply.
O YES
O Y
O [ ] Does the fan rotate without trouble when rotating
shaft of fan motor with hands during power-OFF?
Is there no problem on coil resistance of fan motor? YES
Between red and white lead wire  : 12 to 20Q
Between white and black lead wire : 12 to 20Q
Between black and red lead wire  : 12 to 20Q
NO Y
Y
Check outdoor P.C. board (MCC-1597).
Replace fan motor. | Defect — Replace
Single operation check for outdoor fan
1) Set SW804 of Dip switch as the following figure and then push SW801 for
approx. 1 second to check single operation of outdoor fan. Use this method to
check which fan, upper or lower fan, has a trouble.
* When pushing SW801 for 1 second again or 2 minutes passed, the fan stops.
2) After check, turn off all Dip switch - -
SW804. Outdoor fan single operation
SW804 SW801
foEE| o
1234 Push
[P26] | <Display 1> <Display2> | [Short-circuit of compressor drive element]
O O
) Is there no problem on connection NO
([ of compressor lead or reactor? | Correct wiring.
®) ) (Check referring to Wiring diagram.)
O YES|
© ¢ Th d t i >m ;
e same error does not occur in
< operation without compressor lead. | Replace outdoor P.C. board.
YES
|| Check compressor. (Rear short, etc.)
- Defect — Replace
[P29] | <Display 1> <Display2> | [Position detection circuit error]
O O
©) ©)
[ Check outdoor P.C. board (MCC-1596).
@) Defect — Replace
O [
@) ©)
— <Display 1> <Display 2> | [Other error] Compressor disorder due to sudden change of load, etc.
No code

e00@e0O0
@ePO®®®0

# Although the display of outdoor LED outputs, t
and error is not determined.

he unit automatically restarts

* LED display also may output due to negative phase of compressor or wire

coming-off.
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Temperature sensor

Temperature — Resistance value characteristic table

TA,TC,TCJ,TE, TS, TO sensors

Representative value

TD,TL sensors

Representative value

2

1

1

Resistance (kQ) (50°C or lower)

R,

00

Temperature ("C)

TD,TL sensors

0
0 10 20 30 40 50 60 70 80 90 100

50

00

50

T,

Temperature (°C)

0 0
0 10 20 30 40 50 60 70 80 90 100

Resistance (kQ) (50°C or higher)

Temperature Resistance value (kQ) Temperature Resistance value (kQ2)
(°C) (Minimum value) | (Standard value) | (Maximum value) (°C) (Minimum value) | (Standard value) | (Maximum value)
0 32.33 33.80 35.30 0 150.5 161.3 172.7
10 19.63 20.35 21.09 10 92.76 99.05 105.6
20 12.23 12.59 12.95 20 58.61 62.36 66.26
25 9.75 10.00 10.25 25 47.01 49.93 52.97
30 7.764 7.990 8.218 30 37.93 40.22 42.59
40 5.013 5.192 5.375 40 25.12 26.55 28.03
50 3.312 3.451 3.594 50 17.00 17.92 18.86
60 2.236 2.343 2.454 60 11.74 12.34 12.95
70 1.540 1.623 1.709 70 8.269 8.668 9.074
80 1.082 1.146 1.213 80 5.925 6.195 6.470
90 0.7740 0.8237 0.8761 90 4.321 4.507 4.696
100 0.5634 0.6023 0.6434 100 3.205 3.336 3.468
TA,TC,TCJ,TE, TS, TO sensors
= S
G f
= o
-~ o))
® 5}
o =
c o
S >
:
& 5
@)

* As TH sensor (Outdoor unit heat sink temp. sensor) is incorporated in the outdoor control P.C. board, the

resistance value cannot be measured.
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Table Inspection of outdoor unit main parts

No. Parts name Checking procedure
1 Compressor Measure the resistance value of each winding by using the tester.
(Model : DA422A3F-27M)
Red - .
Position Resistance value
Red — White
White — Black 0.79 £ 0.04 Q
White Black
Black — Red
Under 20°C
2 | Outdoor fan motor Measure the resistance value of each winding by using the tester.
(Model : ICF-280-A100-1)
Red . .
Position Resistance value
Red — White
White — Black 14.8+1.5Q
White Black
Black — Red
Under 20°C

3 4-way valve coil Measure the resistance value of each winding by using the tester.

(Cooling/heating switching)
(Model : STF-01AJ502E1)

=

Connector : White

Resistance value

1435 £ 144 Q

Under 20°C
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9. SETUP AT LOCAL SITE AND OTHERS

9-1. Calling of Error History

<Contents>
The error contents in the past can be called. ( [05EE0 )
<Procedure> TN
oo T e [X] (
1 SET  TEST B LI U] B =
Push O + ® buttons simultaneously for
4 seconds or more to call the service check mode. - Son o

Service Check goes on, the CODE No. 017 is displayed, and then
the content of the latest alarm is displayed. The number and error

TIMER SET FAN MODE

contents of the indoor unit in which an error occurred are dis- — VT
played. e (@)
R(Eé)ETT(E}% égé (C:L) SWH\E?/FIX UNIT LOUVER
2 In order to monitor another error history, push the set bid

temperature (v) / (a) buttons to change the error
history No. (CODE No.). -

CODE No. £// (Latest) = CODE No. &% (Old)
NOTE : 4 error histories are stored in memory. 2 3 1

3 Pushing » button returns the display to usual display.
<Operation procedure>

REQUIREMENT 1—-2-3
Do not push &L) button, otherwise all the error histories of the indoor T

unit are deleted. Returned to usual display

9-2. Group Control Operation

In a group control, operation of maximum 8 indoor units can be controlled by a remote controller.
The indoor unit connected with outdoor unit (Individual/Master of twin) controls room temperature according to
setting on the remote controller.

<System example>

ouT ouT ouT ouT ouT
| | | | |
Master
N 1-1 N 2-1 IN 3-1 N 4-1 IN 7-1
/\ /\ N / Max. 8 units
Remote controller

1. Display range on remote controller
The setup range (Operation mode/Air volume select/Setup temp) of the indoor unit which was set to the
master unit is reflected on the remote controller.

2. Address setup
Turn on power of the indoor unit to be controlled in a group within 3 minutes after setting of automatic
address. If power of the indoor unit is not turned on within 3 minutes (completion of automatic address
setting), the system is rebooted and the automatic address setting will be judged again.

1) Connect 3 In/Out cables surely.
2) Check line address/indoor address/group address of the unit one by one.

3) The unit No. (line/indoor gout address) which have been set once keep the present status as a rule if the
unit No. is not duplicated with one of another unit.
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B Indoor unit power-ON sequence

C Power

ON )

<By feed unit>

* The unit without power feed waits entirely
— Waiting status is released by system start

* Reboot when power is fed on the way

<Automatic
address judgment> Y

v
-

< Gr construction check /

\ Not normal

Y

Normal
= Gr normal

1) There is no duplicated indoor unit address.
2) There is no invalid indoor unit address.
3) Individual unit and master/follower units

are not intermingled.
4) Only a unit for individual.

5) A master indoor unit and 1 or more
follower indoor units for Gr.

System start

<Initial communication> \

[

Outdoor model distinction (1

Gr construction, louver infor|

Twin Master/follower distinction (Indoor unit)

0 seconds) (Indoor unit)

mation (Remote controller)

Y
AN

NO
3 minutes elapse >—>

Y

YES

Automatic address starts.

(Approx. 1 minute up to finish)

Y

Remote controller operation is available.

<Usual regular
communication>

<Cautions at test run>

* Power supply/Indoor/Outdoor serial and Gr wiring: OK
¢ Powers of all indoor units are turned on within 3 minutes.
* Reception time for remote controller operation
(After power supply was turned on)
1) When address is OK : Approx. 50 seconds
: Approx. 4 to 5 minutes

2) In AUTO address

(Approx. 50 seconds after power-ON)

gl
-

Y

Regular communication between indoor units (Every 30 seconds) (Master/Follower)
Regular communication on the identical pipe (every 30 seconds) (Twin Master/Follower)
(When the above status changes, immediately communicates.)

(Repetition)

* In a group operation, if the indoor unit which was fed power after judgment of automatic address cannot
receive regular communication from the master unit and regular communication on identical pipe within
120 seconds after power was turned on, it reboots (system reset).

— The operation starts from judgment of automatic address (Gr construction check) again.
(If the address of the master unit was determined in the previous time, the power fed to the master unit and

reboot works, the master unit may change though the indoor unit line address is not changed.)



9-3. Outdoor Unit
9-3-1. Various Setting on Outdoor Unit (Existing piping, Power save, Cooling-only, etc.)

The following settings are available by DIP switch setup and jumper line setup.

ON

i

Function Set position Control contents
Turn the switch to ON when mounting a duct to the discharge port
of the outdoor unit. Add 3 taps to the upper limit value of the
outdoor fan tap.
High static TMhe c?%eratior; is. %ggormet/j I1/vith 910 -
pressure setup SW802 (Max: Upper fan: rpm / Lower fan: rom (WF)).

In this case, the upper limit value of static pressure for duct is 5Pa
or less on 25°C degrees and please use straight duct.

In this case, the outdoor noise level may increase.

Turn the switch to ON when @19.1 is used for the existing pipe.

Existing ‘ . )
piping setup t :'gh_Stat'C, pressure setup | |, this case, the heating capacity may lower according to outside
xisting piping setup temp. and indoor temp. in heating operation.
Power save setup
Snow-proof fan control
urn the switch to when using the power save function.
Power save proor Turn the switch to ON when using the p functi
setup * all are OFF at shipment. The control to lower the compressor frequency (Approx. —10%) is
performed by indoor heat exchanger temp. in heating operation.
When snow enters from clearance of the fan guard or heat
exchanger into blast path and it is accumulated, the control to
Snow-proof prevent generation of motor lock is validated.
fan control When outside temp. is below 4°C though the compressor stops,
the outdoor fan operates with W5.
Defrost The defrost interval is cut to shorten it than the standard status.
efros
time change J805, J806 For contents of control and cutting method, refer to Section
7-10. Defrost control.
When it is needed to lower the maximum value of the compressor
frequency, cut the jumper line. Max. frequency at heating is
lowered.
In this case the Max. capacity decreases.
Max. frequency 1807 Max. frequency of compressor
change SP110 SP140 SP160
Model
COOL | HEAT | COOL | HEAT | COOL | HEAT
Standard status 53.4 | 100.2 | 64.2 | 100.2 | 74.4 | 100.2
When J807 iscut | 53.4 | 69.6 | 642 | 75.0| 744 | 79.8
Cooling-onl When using the air conditioner as a cooling-only conditioner, cut
sgtzpl) g-only J808 the jumper line. (An air conditioner can be changed to cooling-only

conditioner by “OF” of DN code on the remote controller.)
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9-3-2. Service Support Function (LED Display, Switch Operation)

1. Outline

A various setup and operation check can be performed by DIP switches at 3 positions
(SW802, SW803, SW804) and the pushdown button switches (SW800, SW801) at 2 positions.

Operation part

Part No. Specifications Operation contents
SW800 Pushdown button switch Exchanges the displayed contents of LED (D800 to D804) on the outdoor
SW803 DIP switch control P.C. board.
SW801 Pushdown button switch
Performs the specific operation to check maintenance.
SW804 DIP switch
SwW802 DIP switch Performs various initial settings. (Refer to 9-3-1.)
Display part
Part No. Specifications Operation contents
Indoor/Outdoor communication (Serial communication) signal display
D502 Orange LED (Receive signal from indoor signal)
Indoor/Outdoor communication (Serial communication) signal display
D503 Green LED (Send signal from outdoor signal)
Error display
When all SW803 are OFF, or when any of D800 to D804 goes on, LED
D800 to D804 Yellow LED displays that the outdoor controller detects an error.
When status of SW803 is other than OFF, various indications are displayed.
Power-ON display
D805 Green LED When the power of the outdoor unit is turned on, LED goes on.

When SW801 and SW804 operate the specific operation, LED flashes.

* All LED are colorless when it goes off.

LTI ’ .
Sw804  SW805 Enlarged view of
ON ON LEDs
L S R R =
SW802  SW803 SW800 SW801 SW806 1| D804
1| D803
LED 1| D802
| D805
= =80
= o —1| D8O
| D800 - J

D502 [] [] D503 5

\
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9-3-3. Others

1. Selection of LED display (SW800, SW803 operation)

1) Display selection list
The displayed contents of LED D800 to D804 on the outdoor control P.C. board can be exchanged by
operation of SW803.

Switch Function / Contents Refer
SW803 Error display (Error generating at present) Refer to
— Error generating at present is displayed. 2)
EI EI EI EI This switch goes off when an error does not generate.
1 2 3 4
Error display (The latest error: Latest error including present) Refer to
After error status was cleared, the error which generated 2)
SW803 before can be confirmed by this setting. (Reconfirmation is
oN available even if power supply was turned off once.)
H B H B « If an error generates at present, the same contents as those
12 3 4 of error which is generating at present are displayed.
 Only error of TO sensor is not displayed by this setting.
(Confirm it by setting of error which is generating at present.)
Temperature sensor display Refer to
o - Ts The detected value of temperature sensor is displayed. 3)
SW803 SW803 SW803
dopo|feon|Hong
1.2 3 4 1. 2 3 4 1 2 3 4
TO TL TH
SW803 SW803 SW803
ggon|iang|Beog
1 2 3 4 1. 2 3 4 1. 2 3 4
TA TC TCJ
SW803 SW803 SW803
doon|fenn|Eonn
1.2 3 4 1.2 3 4 1. 2 3 4
w803 Current display Refer to
— The current value which flows in the outdoor unit is displayed. 3)
1980
Compressor operation frequency display Refer to
. SW803 The operation frequency of the compressor is displayed. 3)
dnan
W80 PMV opening display Refer to
o The opening of PMV (Pulse Motor Valve) is displayed. 3)
o0
SWaos Ps sensor display Refer to
o Detected Ps sensor is displayed. 3)
1006
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2) Error display

The error which is generating at present and the latest error (Latest error information including present)
can be confirmed by lighting LED D800 toD804 on the outdoor control P.C. board.

a) When all DIP switch SW803 are OFF, the status of error which is generating at present is displayed.

b) <1> only of DIP switch SW803 is turned on, the error which generated before
(Latest error information including present) is displayed.a)

c) Ifthereis an error, any of LED D800 to D804 goes on. (Display 1)

d) When pushing the pushdown button switch SW800 for approx. 1 second, the display is exchanged.
(Display 2)
e) When pushing SW800 again or after 2 minutes, the status returns to that of Display (.

Present error
SW803

ON

i

Latest error
SW803

ON

i

(Legend)
[ o
D800 D801 D802
(Yellow) (Yellow) (Yellow)

D803
(Yellow)

[ O
D804 D805
(Yellow) (Green)

@ :Gooff, O :Goon, @ :Flash

(initial cispley) | (SWB00 operation) Error contents e o code

000000 000000 | Normal —
Q0O O®O®(O | Discharge temp. sensor (TD) error Fo4
0O O©@®@®O | Heat exchanger temp. sensor (TE) error Fo6
@@O©@®@®(O | Heat exchanger temp. sensor (TL) error Fo6, FO7

000800 000000 Outs'ide temp. sensor (TO) error Fo8
Q00O©@®@®(O | Suction temp. sensor (TS) error Foe, F12
@0OO®@®(O | Heatsink temp. sensor (TH) error F13, L29
@® (O | Heat exchanger sensor (TE, TS) miswiring Fo6, F15
@ee®®O0 EEPROM error F31, L29
@0000®0O | Compressor break down HO1

000000 0OO0O®®O | Compressor Io.ck - Ho2
@@00@@®(0O | Current detection circuit error HO3
Q0 O©O®O®(O | Casethermostat operation Ho4, P04
0POO@@®O | Model unset L10, L29

| Jolo] JeJe) P@O0®®®QO | Communication error between MCU L29
@O@O®O®®@Q | Other error (Compressor disorder, etc.) Error is not determined.
@O00@®(O | Discharge temp. error P03
Q0P @®@®O | High pressure SW system error P04
@0®0@®(0O | Power supply error P04, PO5
@P@®@@®(0O | Heat sink overheat error P07, L29

000800 @O0 | Gas leak detection P15, L29
Q@@ @O | 4-way valve reverse error P19, L29
Q0O O®®O | High pressure protective operation P04, P20
QOO O®®QO | Fan system error P22
QOO®®®QO | Driving element short-circuit P26
o O | Position detection circuit erro P29

* As the error code displayed on the wired remote controller may differ according to type of indoor model,
multiple codes are described.
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3) Sensor, current, compressor operation frequency, PMV opening display
The values detected by the controller, such as temperature sensor or current value are simply confirmed.

(Legend)
o [ [ [ @)
D800 D801 D802 D803 D804 D805
(Yellow) (Yellow) (Yellow) (Yellow) (Yellow) (Green) ® : Go off, O : Go on
Temperature sensor (°C)
™ TE TS Compressor PMV
Ittem - SW803 - SW803 - SW803 Cu(l;&;ent 3geLaetI:%n opening
=we | HoEn |0ges  [Heod Gom) | (Puls®)
1. 2 3 4 1. 2 3 4 1. 2 3 4
SWao3 SWaos SWao3 Sweos SWeo3 Swaos
ON ON ON ON ON ON
dgog [Hoog) [ogo) | [Oeas) | Hogg) | Booo
swis03 SWs03 sWa0a
LED ON ON ON
display Jogg, ([BEgn| |00
1 2 3 4 1. 2 3 4 1 2 3 4
000000 Below —25 0t0 0.9 Oto4 0to 19
000000 —25 to —21 1t01.9 5t09 20 to 39
000000 —20to-16 2t02.9 10to 14 40to0 59
olel I I Je) -15to —11 3t03.9 15t0 19 60 to 79
000000 —-10to —5 4t04.9 20 to 24 80 to 99
000000 —5to0 —1 5t05.9 25 to 29 100 to 119
[ Jolel I Je) Oto4 6106.9 30to 34 120 to 139
000000 5t09 7t07.9 35 to 39 140 to 159
000000 10to 14 8108.9 40 to 44 160 to 179
o] I JoI Je) 15t0 19 9t09.9 45 to 49 180 to 199
000000 20 to 24 10to0 10.9 50 to 54 200 to 219
o]o] JoI Je) 25 to 29 1110 11.9 55 to 59 220 to 239
000000 30 to 34 12t012.9 60 to 64 240 to 259
o] JeJol Je) 35to 39 1310 13.9 65 to 69 260 to 279
" JoleoJeol Jo) 40 to 44 14 t0 14.9 70 to 74 280 to 299
o]eje]e] JO) 45 to 49 15t0 15.9 7510 79 300 to 319
000000 50 to 54 16 t0 16.9 80 to 84 320 to 339
o] I I JeJe) 55 to 59 17t017.9 85 to 89 340 to 359
[ JoI I JeJle) 60 to 64 1810 18.9 80 to 84 360 to 379
oJol I JeJe) 65 to 69 1910 19.9 95 to 99 380 to 399
000000 70to 74 2010 20.9 100 to 104 400 to 419
000000 75t0 79 21t021.9 105 to 109 420 to 439
[ JoJo] Jele) 80 to 84 22 t0 22.9 110to 114 440 to 459
00000 85 to 89 2310 23.9 11510 119 460 to 479
000000 90 to 94 24 10 24.9 120 to 124 480 to 499
000000 95 to 99 25 t0 25.9 125 to 129 500
L. JO] _Je]e]e) 100 to 104 2610 26.9 130to 134 —
o]e] _Je]e]e) 105 to 109 2710 27.9 135 to 139 —
000000 110to 114 2810 28.9 140 to 144 —
000000 115to0 119 29 t0 29.9 145 to 149 —
L. Jeje]e]e]e) Over 120 3010 30.9 150 to 154 —
0]0]0]0]0]0) Sensor error, unconnected Over 31 Over 155 —

* As TD, TL and TH are sensors for high temperature, there is error at normal temperature or below position.
* For current value, the current for the outdoor unit only is displayed.
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4) Specific operation for maintenance check (SW801, SW804)

The following specific operations for the maintenance check are performed by operation of SW801 or
SW804.

a) Select DIP switch SW804. (See table below)
b) Push the pushdown button switch SW801 for approx. 1 second.
¢) The following functions start. While each function starts, LED D805 (Green) flashes.

d) When pushing the pushdown button switch SW801 again for approx. 1 second, when selecting DIP
switch SW804 or when the specified time of each function elapsed, each function stops and
LED D805 (Green) returns to the continuous lighting.

<Specific operation>

Sw8o4 Operation when pushdown button switch SW801 is pushed

Refrigerant recovery operation

N The outdoor unit performs cooling operation.
B H B B The indoor unit does not work by this operation alone.
T 555 Therefore operate the fan beforehand.

SW804

Indoor cooling test run demand
The cooling test run is performed. (— Note 1)

SW804

figgd

Indoor heating test run demand

SW804 ) .
The heating test run is performed. (— Note 1)

(T

Fan motor forced operation
Drive the fan motor forcedly.

ON
H H B B When pushing SW801 again or when 2 minutes elapsed,
123 4 the operation returns to the normal control.

SW804

PMV full open operation
Open PMV (Pulse Motor Valve) fully.

ON
H H H B When pushing SW801 again or when 2 minutes elapsed,
123 4 the operation returns to the normal control.

SW804 [NOTE]

Although these operations can
be performed even during
operation, basically perform
operation while the unit stops.

swsoa PMV full close operation If p‘?rfor”?ir.‘g this operqtiqn
N Close PMV (Pulse Motor Valve) fully. during driving the unit, it is
HORHE When pushing SW801 again or when 2 minutes elapsed, | 92ngerous beciuse the dden
1235 4 the operation returns to the normal control. pressure may change suddenly.
SW804 PMV middle opening operation

Set PMV (Pulse Motor Valve) to middle opening.

ON
H H H B When pushing SW801 again or when 2 minutes elapsed,
12 3 4 the operation returns to the normal control.

Note 1) Indoor cooling test run demand / Indoor heating test run demand

Only when combining with the following indoor unit, cooling/heating operation can be performed from
the outdoor unit.

Test run is available: Indoor unit of 4 series and after (RAV-SM:x::4UT-E etc.)

Test run is unavailable: Indoor units other than the above-mentioned indoor units, or indoor units other
than above-mentioned indoor units are included in the twin, triple, double twin connection.

Note 2) The forced test run by this setting cannot be cleared on the indoor remote controller.
Be sure to clear the test run by operation of the outdoor unit. (Push SW801 again for 1 second.)
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Sws8o04

Operation when pushdown button switch SW801 is pushed

4-way valve relay operation (For RY700, CN70 check)

ONSW804 Turn on 4-way valve power relay (RY700).
B B B H When pushing SW801 again or when 2 minutes elapsed,
T2 3 4 the operation returns to the normal control.
Heater output relay operation
Swso4 (For check RY703, CN703 check)
N
CEI EI EI EI Turn on relay for option heater (RY703).
12 3 2 When pushing SW801 again or when 2 minutes
elapsed, the operation returns to the normal control.
Outside output relay operation (RY704, CN704)
SW804

-2

T

Turn on relay for outside output (RY704).

When pushing SW801 again or when 2 minutes
elapsed, the operation returns to the normal control.

[CAUTION]

Although these operations can
be performed even during
operation, basically perform
operation while the unit stops.

If performing this operation
during driving the unit, it is
dangerous because the
pressure may change suddenly.

Forced start command

ONSW804 The indoor unit connected to the system is forcedly started.
EI EI EI EI (The indoor unit starts operation by setting of the operation mode on the remote controller.)
1.2 3 4

SWa0s Forced stop command
Tj EI EI H The indoor unit connected to the system is forcedly stopped.
1.2 38 4

Relay operation change for outside output
SW804 yop g P

-2

I

[CAUTION]
Do not use this setting.

—~90—




10. ADDRESS SETUP

10-1. Address Setup Procedure

When an outdoor unit and an indoor unit are connected, or when an outdoor unit is connected to each indoor
unit respectively in the group operation even if multiple refrigerant lines are provided, the automatic address
setup completes with power-ON of the outdoor unit. The operation of the remote controller is not accepted while

automatic address works. (Approx. 4 to 5 minutes)

Setup of line address of outdoor unit,
indoor unit address, and group address

Y

Completion of cabling work

Y

Do you arbitrarily set the \ NO
indoor unit address? /
YES | (MANUAL) NO / -
\ Is refrigerant line 1 line? >
Y YES

\ NO
< Is group control performed? /)

>
>

YES (To AUTO address mode)
Y

/ Do you change setting after
\automatic setting at the first time?

Y YES

Connect one remote controller with
one indoor unit (1 : 1) tentatively with
communication cable.

<
<

Y

Y Y

Turn on power of outdoor unit. Turn on power of outdoor unit. Turn on power of outdoor unit.

After completion of address
setup, change is to arbitral ) (Setup of automatic )

(

A

Set to all indoor units one by one. address/group manually. address finishes within
4 to 5 minutes.

(

END

» When the following addresses are not stored in the neutral memory (IC503) on the indoor P.C. board, a test
run operation cannot be performed. (Unfixed data at shipment from factory)

Item code | Data at shipment Setup data range

Line address 12 0099 0001 (No. 1 unit) to 0064 (No. 64 unit)

Indoor unit address 13 0099 0001 (No. 1 unit) to 0064 (No. 64 unit) . .
Max. value of indoor units in the identical refrigerant line

0000 : Individual (Indoor units which are not controlled in a group)

Group address 14 0099 0001 : Master unit (1 indoor unit in group control)
0002 : Sub unit (Indoor units other than master unit in group control)
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10-2. Address Setup & Group Control

<Terminology>
Indoor unit No. : N - n = Outdoor unit line address N (Max. 30) - Indoor unit address n (Max. 64)

Group address : 0 = Single (Not group control)
1 = Master unit in group control
2 = Sub unit in group control

Master unit (= 1) : The representative of multiple indoor units in group operation sends/receives signals to/from
the remote controllers and sub indoor units.
(* It has no relation with an indoor unit which communicates serially with the outdoor units.)

The operation mode and setup temperature range are displayed on the remote controller LCD.
(Except air direction adjustment of louver)

Sub unit (=2) : Indoor units other than master unit in group operation

Basically, sub units do not send/receive signals to/from the remote controllers.
(Except errors and response to demand of service data)

Header unit (Representative unit) (Master Twin)

: This unit communicates with the indoor unit (follower) which serial-communicates with the
outdoor units and sends/receives signal (Command from compressor) to/from the outdoor
units as the representative of the cycle control in the indoor units of the identical line address
within the minimum unit which configures one of the refrigerating cycles of Twin.

Follower unit (Subordinate unit) (Sub Twin)
: Indoor units excluding the header unit in Twin

This unit communicates with (Header) indoor unit in the identical line address and performs
control synchronized with (Header) indoor unit.

This unit does not perform the signal send/receive operation with the outdoor units. :
No judgment for serial signal error.

10-2-1. System Configuration
1. Single 2. Twin

Outdoor

\\

—1
.
pu—

Indi1v-i3:iual (Master/Header) 1-1 1-2

Indoor Master/Header Sub/Follower

| —
—

Remote
controller

\\

3. Single group operation

2-1 1-1 4-1 3-1 8-1
Sub/Header Sub/Header Master/Header Sub/Header Sub/Header

[ ]
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10-2-2. Automatic Address Example from Unset Address (No miswiring)
1. Standard (One outdoor unit)

1) Single

1-1
Individual

(Master/Sub)

[]

2) Group operation (Twin, Triple operation)
(Multiple outdoor units = Miltiple indoor units only with serial communication)

2-1

Sub/Header Sub/Header Sub/Follower| |Master/Header| |Sub/Follower| |Sub/Follower

1-1 1-2 3-1 3-2 3-3

[]

Only turning on source power supply (Automatic completion)

e Header unit:

¢ Follower unit:

The header unit receives the indoor unit data (thermo status) of the follower
(Without identical line address & indoor/outdoor serial) and then finally controls the
outdoor compressor matching with its own thermo status.

The header unit sends this command information to the follower unit.

The follower unit receives the indoor unit data from the header
(With identical line address & indoor/outdoor serial) and then performs the thermo
operation synchronized with the header unit.

The follower unit sends own thermo ON/OFF demand to the header unit.
(Example)

No. 1-1 header unit sends/receives signal to/from No. 1-2 and No. 1-3 follower units.
(It is not influenced by the line 2 or 3 address indoor unit.)
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10-2-3. Automatic Address Example from Unset Address (No miswiring)
1. Standard (One outdoor unit)

1) Single 2) Twin 3) Triple (SP160 only)
(1-1) (1-2) (1-1) (1-2) (1-3)
1-1 1-2 1-1 1-2 1-3 1-1
Individual Master/Header Sub/Follower Sub/Header Master/Follower Sub/Follower
(Master/Header)

[] [] []

Only turning on source power supply (Automatic completion)

2. Group operation
(Multiple outdoor units = Multiple indoor units with serial communication only, without twin)

2-1
Sub/Header

[]

1-1
Sub/Header

3-1
Master/Header

8-1
Sub/Header

(Max. : 8 units)

Only turning on source power supply (Automatic completion)

3. Multiple groups operation

Single Twin Triple
2-1 1-1 2-3 3-1 3-3 1-2
Sub/Header Sub/Header Master/Follower Sub/Header Sub/Follower Sub/Follower
2-1 11 1-2 3-1 3-2 3-3

Manually change addresses of the multiple follower units simultaneously from the remote controller.

Change is necessary
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10-3. Remote Controller Wiring

« Strip off approx. 9 mm the wire to be connected.

» For single system, use non polarity, 2 core wire is
used for wiring of the remote controller.
(0.5 mm?2 to 2.0 mm? wires)

* For the synchronous twin, triple system, use
2-conre shield wire (Vinyl cord for microphone 0.5
to 2.0 mm?) to conform to the EMC standard.

Single system

Indoor side

Indoor/Outdoor

connecting wires N O
r -
i ()OI, I

Outdoor side O |
!@@@m@-
e d

380-415 V 3N~, 50Hz
380 V 3N~, 60Hz

Simultaneous triple system (SP160 only)

Remote controller

inter-unit wiring

Remote controller Remote controller
inter-unit wiring

Wiring diagram

Terminal block for remote controller Terminal block

wiring of indoor unit

¥
5 A @y —IDA
B@—'7' h———gB

Remote controller wire
(Procured locally)

Remote controller
unit

* For details of wiring/installation of the remote
controller, refer to the Installation Manual enclosed
with the remote controller.

Simultaneous twin system

Remote controller
inter-unit wiring

Remote controller

Remote controller
wiring

Indoor side Indoor side

©20o |
) = =] 4
Indoor/Outdoor I
connectingwires __| _| “1T— _\é
Indoor power
DG @ I inter-unit wiring S

i
Outdoor side | P '---.|

380-415 V 3N~, 50Hz
380 V 3N~, 60Hz

Remote controller

wiring I 7 |
Indoor side Indoor side | Indoor side |
e @! ey
Indoor/Outdoor ==K - g
connecting wires
&_) Indoor power @ Indoor power D

Outdoor side

380-415 V 3N~, 50Hz
380 V 3N~, 60Hz

inter-unit wiring

inter-unit wiring

Triple
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10-4. Address Setup (Manual setting from remote controller)

In case that addresses of the indoor units will be (Example of 2-lines cabling) _ _
determined prior to piping work after cabling work (Real line: Cabling, Broken line: Refrigerant pipe)
« Set an indoor unit per a remote controller. Outdoor Outdoor

P e DO

 Turn on power supply.

N

© ONO ORhW

/ g ‘ i ¥
: M\ : N\
0| | 06| dee|| ®e®
Indoor Indoor Indoor Indoor
ao® G B ®
/\I/\\ / V\\ / /

\ /
Line address — 1 (™ 1 2 2
Indoor unit address — 1 2 1 2
Group address — 1 2 2 2
SET oL TEST . (N6G)
Push O + O + ® buttons simultaneously
for 4 seconds or more. Remote controller
. For the above example, perform setting by
(<— Line address) connecting singly the wired remote controller
Using the temperature setup (v) / (Ca) buttons without remote controller inter-unit cable.
)
( Group address
set /Z to the CODE No. R L 0000
Master unit : 0001
. . . . . | f trol
Using timer time ® / @ buttons, set the line address. Subunit  : 0002 | ' CaSE Ot group contro

Push & button. (OK when display goes on.)

(< Indoor unit address)
Using the temperature setup (¥) / Ca) buttons, set /7 to the CODE No.

Using timer time @ / @ buttons, set 1 to the line address.
Push & button. (OK when display goes on.)

(< Group address)
Using the temperature setup (¥) / Ca) buttons, set /4 to the CODE No.

Using timer time ® / @ buttons, set S50 to Individual, Z52/ to Master unit, and 502 to sub unit.

10 Push (85 button. (OK when display goes on.)

1 1 Push % button.

Setup completes. (The status returns to the usual stop status.)

(o000 )

TIME SAVE VENT

| o T ||
2 5 5 5 8 FAN MODE 3 y 6 y 9
EN D 1 1 %V % SET| CL SW\NG/F\X UNIT LOUVER 4’ 7’ 1 0

gt
g

I
I

1

<Operation procedure>

1-2-3-4-5-6-7—-8-9—-10—-11 END
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10-5. Confirmation of Indoor Unit No. Position

1. To know the indoor unit addresses though position of the indoor unit body is recognized

* In case of individual operation (Wired remote controller : indoor unit =1 : 1)
(Follow to the procedure during operation)

<Procedure> G )

T Push 229 button if the unit stops.

2 Push button.
Unit No. /-/is displayed on LCD.
(It disappears after several seconds.)

UNIT LOUVER

— 1

The displayed unit No. indicate line address and Operation
indoor unit address. O®

FILTER
RESET TEST ~ SET CL

(When other indoor units are connected to the
identical remote controller (Group control unit), other

unit numbers are also displayed every pushing 2
UNIT LOUVER
[CED) button.

<Operation procedure>

71— 2 END

2. To know the position of indoor unit body by address

* To confirm the unit No. in the group control
(Follow to the procedure during operation) (in this procedure, the indoor units in group control stop.)

<Procedure>

The indoor unit numbers in the group control are i N
successively displayed, and fan, louver, and drain pump
of the corresponding indoor unit are turned on.

(Follow to the procedure during operation)

VENT TEST .
1 Push C&O and » buttons simultaneously for
4 seconds or more.

* Unit No. AL/ is displayed. 1 o
* Fans and louvers of all the indoor units in the ®® CBD o
group control operate. I Yate) ép ¥ o

2 Every pushing o™5" button, the unit numbers
in the group control are successively displayed. 3 — 2

» The unit No. displayed at the first time indicates the

master unit address. <Operation procedure>
* Fan and louver of the selected indoor unit only
operate. 1—2— 3END

3 Push &) button to finish the procedure.
All the indoor units in the group control stop.
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<Maintenance/Check list>

Aiming in environmental preservation, it is strictly recommended to clean and maintain the indoor/outdoor units
of the operating air conditioning system regularly to secure effective operation of the air conditioner.

It is also recommended to maintain the units once a year regularly when operating the air conditioner for a long time.

Check periodically signs of rust or scratches, etc. on coating of the outdoor units.
Repair the defective position or apply the rust resisting paint if necessary.

If an indoor unit operates for approx. 8 hours or more per day, usually it is necessary to clean the indoor/outdoor
units once three months at least.

These cleaning and maintenance should be carried out by a qualified dealer.
Although the customer has to pay the charge for the maintenance, the life of the unit can be prolonged.

Failure to clean the indoor/outdoor units regularly will cause shortage of capacity, freezing, water leakage or
trouble on the compressor.

Object
Part name Contents of check Contents of maintenance
Indoor | Outdoor
Heat exchanger O O = Blocking with dust, damage check  Clean it when blocking is found.
Fan motor O O * Audibility for sound * When abnormal sound is heard
Filter O — * Visual check for dirt and breakage + Clean W't_h water if dirty
* Replace if any breakage
* Visual check for swing and balance * Replace fan when swinging or
Fan O o) + Check adhesion of dust and external balance is remarkably poor.
appearance. « If a large dust adheres, clean it with
brush or water.
Suction/ ) . * Repair or replace it if deformation or
Discharge grille O — Visual check for dirt and scratch damage is found.
Drain pan O — ’ vc\:,gfecrk blocking by dust and dirt of drain » Clean drain pan, Inclination check
Face panel, Louver O — » Check dirt and scratch.  Cleaning/Coating with repair painting
» Check rust and pealing of insulator . . S
External appearance — » Coating with repair paintin
PP O » Check pealing and floating of coating film 9 pairp g
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11. REPLACEMENT OF THE SERVICE P.C. BOARD (4316V417) MCC-1599

1. Setting the jumper wires and DIP switches

Part name Function Setting
J800 to J803 | Model switching Cut these jumper wires according to the following table.
Jumper wire Set these jumper wires to the settings of the P.C. board

J804 to J811 | Settings before replacement

Set SW802 to the setting of the P.C. board

Swsa02 Settings before replacement

. SW803 LED indication switching Set SW803 to all OFF.
DIP switch

SW804 Special operations for service | Set SW804 to all OFF

SW805 Special operations for service | Set SW805 to all OFF

Model switching (J800 to J803)

Since this service P.C. board is available for several models, cut the jumper wires according to the following table.

If they are not cut correctly, an error code “L10” or “L29” appears on the wired remote controller and the
operation of the air conditioner is disabled.

Model name J 800 | J801 | J802 | J 803

Factory setting (default) O O

RAV-SM2244AT8:-E, AT7:

RAV-SM2804AT8+-E, AT7x

RAV-SP1104AT8x-E, AT7x

RAV-SP1404AT8x-E, AT7+

X |x|0|0|0|0O
O/0|0|0|0|0O

©)
X
X
©)
©)

X[ 1O|X|O|X

RAV-SP1604AT8+-E, AT7x

[—Characters that indicate the following
No. character : Standard models O : Connected,
z : For salt-affected areas X :Cut

ZG : For heavily salt-affected areas

(OMCC-1599 O

SW805
SO \0aaa| heEm
swoz (R B D] [BHE] 105
- —
1

— J804 to J806

J807 to J811—e=g; ,H-II
:=| O Do
= a1k
L
\> [ ]
O I | S I} SO ©)
J800 to J803
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12. HOWTO EXCHANGE COMPRESSOR

12-1. Exchanging Procedure of Compressor (Outline)

START

Y

Has refrigerant recovery work been done?

NO‘ Open PMV forcedly and then recover refrigerant

Y

. YES

Turn off the leakage breaker.

using a refrigerant recovery unit.

<
<

Y

Remove the defe

ctive compressor.

Y

Mount a service compressor.

Y

Leakag

e check

Y

Vacuuming

Y

Charge the

refrigerant.

Y

END

12-2. Exchange of Compressor

Never recover the refrigerant to the outdoor unit.

For the refrigerant recovery work during reinstallation
of repair work, be sure to use the refrigerant recovery unit.

Recovery of refrigerant to the outdoor unit is unavailable;
otherwise a serious accident such as explosion or
injury may be caused.

For exchange of compressors, refer to (11) Compressor in Section 14. Detachments.

—100 —



N3-L 3

“SJIOM SIU} 0} pajejas abpajmouy| ay) yum pajuienboe Ajybnoioyy snuy
SI pUE paulel) Usag dABY OYM S|ENPIAIPUI IO [ENPIAIPUI UE A SI8jjew Yons Ul pajonusul usaq Sey ays
10 ay ‘AjaAneulsye ‘1o uonelodio) Jalue) eqiysol Agq apew siauonipuod Jie ayy yum syybiay je Burjiom
0} Bunejes sia)ew Ul paulel) usaq sey sjyblay Je }1om 0} pamoje s oym uosiad 90IAI8S P
“SIOM SIU} O} pajejal
abpajmous| 8y} yim pajulenboe AjyBnoloyy snyy si pUE paulel} usag SABY OYM S[ENPIAIPUL JO [ENPIAIPUI
ue Ag sJa)jew yons ul pajoniisul uaag sey ays 1o ay ‘AjoAneuss)je ‘4o uoneiodio) Jalie) Bqiysol
Aq apew siauonipuod Jie ayj uo siom Buidid pue Buipuey yuelabiyas o} Bunejas siepew Ul paulely
uaaq sey oym uosiad e si ays Jo ay pue ‘suolejnbal pue sme| [eoo| 8y} Aq pajejndis se sjiom B
Buipuey yuesabuyai siyy 0} Buiurepad suole:
u| paAjoAul siom Buidid pue Buipuey juelabiiyes 8y} op 0} pamoje s| oym uosiad 891AIas pa
“Iom sy} 0} pajejal abpajmouy sy} yim pajuienboe
AjyBnooyy snyj st pue paulel} usag SABY OYM S[ENPIAIPUI JO [ENPIAIPUI UB AQ SI8)eW YoNs ul pajonsul
uaaq sey ays Jo ay ‘Ajaaleuss)je Jo uonesodio) Jalie) eqiysol Aq apew SI9UORIPUOD JIE U} UO }I0M
|eoLoaje 0) Bunejal siepew Ul paulel} uaag sey oym uosiad e S| ays Jo ay pue ‘suole|nfal pue sme|
|e20] 8y} Aq pajejndyys se yiom [eoL}O8]9 siy) 0} Buluienad suonesyiienb sy} sey [eAOWa) pue UOREJO|SI
‘iedal ‘UoNE|[BISUI UI POAJOAUI }I0M [ED11}O9]8 U} OP O} Pamoj[e sI oym uosiad 8iAIes palyiienb ay] «
‘suonesado asay) 0} pajejal abpajmouy ay} yym pajuienboe Ajybnoioy) snyj si pue paulel) usaq
9ABY OUM S[ENpIAIpUI IO [enpIiAIpul Ue Aq suonesado yons Ul pajonijsul usaq sey ays Jo ay ‘AjoAneuaye
‘0 uonesodio) Jale) eqIyso) Aq apeul SISUOHIPUOD Jle 8y} SAOWSI PUE 8)ed0[al ‘UIBJUIEW
‘redau ‘|lejsul 0} paulel) Usaq sey ays Jo aH “uonesodlo) JaLle) eqiysol Aq apew SIaUonIpuod
Jle B} S9AOWAJ PUE S8)edoal ‘sulejulew ‘siiedal ‘s|jejsul oym uosiad e si uosiad 90118 palyijenb ay] .

uosiad soinIes

“YI0M Sy} 0} pajeja.l abpajmouy a8y} yum pajuienboe Alybnoioyy
SNy} SI pUB paulel) Usag SABY OYM S[ENPIAIPUI JO [ENPIAIPUI UB AQ SJ9JJEW UONS Ul PajonJisul uaaq
sey ays Jo ay ‘AjoAeussyje ‘1o uonelodio) Jale) eqiyso] Aq apew SJauonpuod Jie ay} yim sjybiay je
Buisuom o} Bunejas siepew ul paulel) usaqg sey sjyblay Je 31om 0} Pamo||e S| oym Ja||ejsul palijenb ay] «
“SIOM SIU} O} pajejal
abpajmous| 8y} yim pajurenboe AjyBnoloy) snyy si pue paulel} Usag aABY OYM S[ENPIAIPUI JO [ENPIAIPUI
ue Ag s1ejew yons ui pajonuisul usaq sey ays 10 ay ‘AjpAeussyje 4o uoneiodio) Jaiue) eqiyso)
Aq apew siauonipuod Jie ayy uo yiom Buidid pue Buipuey juesablya. o} Buije|as sieyew ul pauiely
uaaq sey oym uoslad e s| ays Jo ay pue ‘suone|nbai pue sme| [eo0] 8y} Aq payeindis se yJom Buidid
pue Buipuey juesabliyal siy} o} Buiuiepad suonesyyiienb sy} sey [erowal pue UOREDO[B ‘UoHE|[eIsul
ul paajoAul suom Buidid pue Buipuey juelablyal ay) op 0} pamolie si oym Ja||esul paiijenb ayj «
“SJIOM SIU} 0} pajejas abpajmouy| ay) yim
pajutenboe Ajybnoioy} snyy si pue paulel} Usaq SABY OYM S|ENPIAIPUI IO [ENPIAIPUI UE Ag SJajjew yons
Ul pajonuisul usaq sey ays 10 8y ‘AjeAneussyje ‘1o uonelodio) Jalue) eqiysol Aq apew SIsuoIpuod Jie
9y} UO yJom [ed1}0a]a 0} Buijejel siepew ul paulel) ueag sey oym uosiad e s| ays Jo ay pue ‘suofejnbal
pue sme| [eo0] 8y} Aq paje|ndns se suom [eow}oa)a siyy o) Buiurepad suoneoiijenb sy sey [eAowal
pUE UOI}EO0|a ‘UOIJE|[E)SUI Ul POAJOAUL IOM [EDL1}03[3 B} Op O} PAMO||E SI OUM Jaj[EIsul paiiienb ay] «
‘suonjelado asay) 0} pajejas abpajmous auy yum pajutenboe Ajlybnoloyy
SNUY) SI PUB PaUlel} U] dABY OYM S[ENPIAIPUI JO [ENPIAIPUI U Ag suoljesado yons ul pajonsisul
uaaq sey ays Jo ay ‘AjaAleuss)je Jo uonesodio) JaLle) eqiyso] Aq apew SIaUOIIPUOD JIe 8y} SAOWaI
pue 8)edojal ‘ulejulew ‘|lejsul 0} paulel) usaq Sey ays 1o aH "uoljelodio) JaLlie) eqiysol Aq apew
SJBUONIPUOD JIe B} SOAOWSI PUB S8)ed0[al ‘SUlejulew ‘s|jejsul oym uosiad e s Jajjejsul payiienb ayy «

payiend

aAey jsnw juabe ay} yoiym abpajmouy pue suopesyljend

Juaby

3|} B} Ul paquosap abpajmouy pue suoiesiienb ay) sey oym jusbe ue si uosiad ao1AI8s palylienb 1o Jsjjelsul p

‘Mmojaq
enb v

‘noA 1oy way} op 0} uosiad 8o1A18s payijenb 1o Jsjejsul payijenb e yse ‘euop aq 0} si sqol asay} Jo Aue usypp
‘uosiad a21AI8s palyifenb Jo Jajjejsul payijenb e Aq paaowal pue palledas ‘paulejulew ‘paj[ejsul g JSNL JOUORIPUOD JIe 8y

UOSIad 99IAISS PAYI[END 0 I3||EISU| PIYI[END 4O UOKIUKEQ

12U01}Ipuo A1y :UoljeUlWIOUd( D1IBUID

JonpoJd JnoA yym paiddns

[ENUB\ UONE|[BISU| PUE [ENUBIA S JBUMQ B} YNMm Jayjaboy aoeld ajes e ul way) desy 0} ains aq ‘suolonljsul asay) Buipes Joyy
"eouapaoald aye) aiay papiroid suononisul

ay) pue ‘ponpoud JnoA yym paiddns [enuejy Uole|[EISU| B} WO} JOYIP SUORONISUI 9SaY) Ul paplAoid S|IEJap 8y} JO sWoS

“WwIay} puejsIapun nok jeyy ainsus pue (93/Z#/900Z SA08IIJ) dARoaIId

Sasuiyoepy, auy yum sa1idwod ydiym uonewoyul juepoduwy
“Jauon)

1EJUOD Jey) suononysul asay) ybnolyy Ajnjeleo peal ases|d
uo9 Jie eqiysoy siy} Buiseyoind 1oy noA yuey

JapaAu| jepbiq Jadng

-N3

e g O HES1ENONL VL

" AT1VvO071 G3LN3IN3TdINI 39 OL SNOILONNA €1
" SNOILIANOD 9NILVYIdO J3INOILIANOD dIV ¢L

Trrrrrrrrrrr "dONVNIALNIVIN TVANNY L
S NAY LS3L 0L

ONIdid LNVY3IORI43Y
SNOILIANOD NOILVTIVLSNI
" 4INOILIANOD IV LNVYIOIY438 MAN 40 NOILVTIVLSNI
LINVYIOINATYH ANV S1LHVd AYOSS3IIIV
e ST g ue 0 4 SNOLLNY O3

“reeetc e ONIHSINIG
e ONIHLNVE
"MHOM TVORILOTTT
TTTTTT ONIDYENd IV

TANOTOVDOMNOO®

ST Yo

Ge'l 3-(92)(2)8.Lv091 dSAVY

ge'l 3(92)(2)8.LV#0¥ L dSAVY

se'L 3-(92)(2)8.LV10LLIS-AVY
(VAIN) 9ss 19PON

0} juswdinba ay} Jo Jasn o Jajjejsul 8y} Jo Ay

[((BEES

‘(1,) 9sS 0} |enba 1o uey} Jojealb 0sg Jomod }INduId-oys
e ypum Aiddns e 0} Ajuo pajosuuod si Juswdinba ayy jey; ‘Alessaoau Ji Jojesado }Jomjau UORNGUISIP Sy} Y)M UOIE)NSU0D Aq ‘ainsus

Isuodsal ay si }| “wajsAs a1jgnd ay) pue Ajddns sJasn ay} usamiaq juiod aoepajUl

ay} e (1,) 9SS o} [enba o uey) Jayealb si 9sS Jamod JINduId-Joys 8y} Jeyy papiroid Z1-g-00019 D31 Uim saljdwod Juswdinbs siy

LNVYIOI43d MAN 40 NOILJdOaV

“19Ae| 8U0ZO0 BU} JO UONONASEP JusAaid 0} JopIo
Ul Zz Juesabliyal [BUORUSAUOD BU} JO pesjsul (V0L #d) D4H Jueseblyss mau e pajdope sey ey} adA} mau e s Jauol

u0Q AV SIUL

TONONJISUl [eUibHO

TVNNVIN NOILVTIVLSNI "€l

JapaAu| jeybiq Jadng

_
—
o
—

_



N3-€

1sInq 8y} 8q Jybiw
aJay) 9sIMIay)o ‘uoljesado ay) 810jaq SOAJEA 92IAIBS BY} uadQ
QYVZVH LS¥Ng

NOILNYD

j8inq 8y} 8q ybiw

aJay} 8simiaylo ‘uoijesado ayy

210Jaq SaAeA BOIA8S By} uadO
QyvzvH 1sing

NOILNVYD

‘Anfuy ur ynsas Aew os Bulog
“JiUN 8} JO SUly WNUIWN|E 8Y} Yono} Jou og

NOILNYD

‘Ainfuy ur ynsas Aew os Buiog
“Jun ayy jo suly
wnuiwn|e a8y} yono} jou og

NOILNVYD

‘[aued siy) Buinowas uaym pauing 386 Jybiw nox
‘sped ainjesadwa} ybiH

NOILNYD

‘[aued sjyy Buirowas uaym
paulinq 396 jybiw nox
‘sped ainjesadws) ybiH

NOILNVYD

‘Buroinies ay aiojeq Jun ayy dojg
“panowal 3)|uB yym jiun ajesado Jou og
‘sued Buinopy

ONINFVM

("-Buoinos sy 210494 Jun 8y} dojg
‘panowal

a||B yym Jun ejesado jou oq
‘sped Buinop

ONINYVM

¢-N3

Je8Y WOl pue SUBIDLIOSS 10} Uoda}0Id BpInoid 0} SIA0ID

Jun J0opINo 4o sledoy

\

deo 80} 9A08}01d [EUORIPPE UM SS0US

sjoalqo Aneay
Jo uonepodsuel|

‘Buioiaies a10yeq saljddns Jemod o1j08|e Sj0Wal ||e Joeuuodsiq
AYVZVH MOOHS TvOId.L0313

ONINFVM

Ansnpui ui sn 1oy sjouwjeH

(s10W 10 WO QG)
sjybiay Je auop oA

o0ys 213989 wouy uonoajoid apiroid o} Buiyyo|n

‘Buioinies a1ojeq
sa||ddns Jamod ou309[8
ajowal ||e Joauuoosig

QUVZYH YOOHS TvILO313

ONINYVM

J

saoys Bunensuj
JeaY WOl pue SUBIOLIOSIS 10} UOID3}01d 8pIA0Id 0} SIA0ID

SIOM paje|al-edL}os|3

Buiyjopo Bupyiom Ajejes,
sano|B aAoajold

om jo sadhy ||y

ulom 1eab aAoajoId

uayepapun Y10

uonduosaq

uoneaipui Bujusep

Jun J2uUoIpUo) JIy 3y} uo suoljesipu] Buiuiepp

pajiejap spom [eroads sy Buiyepspun usym mojaq paquosap Jeab aAios)old ay) Jeam Uesb aAnosjoud [ewlou yons o} u

*saun(ul Jayjo pue

SHO0YS 9130818 ‘suing ‘Ainful 0} a|qidaosns aiow aq ||Im NOA asneoaq snolabuep s| Jeab aanoajold Jadoid ayy Jeam o} ainjieq

"Mojed 9|qe) 8y} Ul
ppe u|
‘Buiyiofo yiom

Aojes, pue sanolb aaioajold Jeam ‘parowal 1o paliedal ‘paulejuiew ‘pajjeisul ‘papodsuel) ag 0} SI JOUOIIPUOD Jie 8y} USYA

JaaAu] |eybiq Jedng

1e95) 9A1}99)0.d Jo uonuyaqg

JapaAu| eybiqg Jadng

—102 -



N3-G S

‘Auadoud Buiesado s| JaUORIPUOD B BY) Jey) 308yd 0} UNI }s8} B }onpuod uay |

“obeuleIp JoJem PUB 9OUEB)SISaI UONBINSUI B} %992 pue syes)| Juelablijal 10} 308yd ‘}1om uoie|[ejsul ayj Jo uonsjdwod uodn
"apIS $,19SN JB PasNED S| YO0US JL}09|9 IO JEd| B Sk

4ons JaJsesIp B ‘MO| S| anjeA 9oUE)SISal ay} | (UoNoas YuUeT) uonoss [ejaw abieyo-uou sy pue uoposs abieyd ay) usamiaq
QIow 1o |\ Z SI 92uejsisal ay) 30ayd 0} (JaBBay AQOS) 1S J8)S8) UoNeINSUl UB 8SN 0} 8INS 8 ‘Paysiuly SBY YIoMm au} Jayy
'0}@ ‘SO0US JL}O9J9 Ul JNsal Jo 9je[edsa o) swiajqoid

|eojueyoaw asneo Aew SNjels 9|qnoJ} 8y} Ul JoUOHIPUOD Jle 8y} asn o} Buinuiuoy ‘saALIe uosiad ao1aias palijenb jun
(eoue)sul 1o} ‘Jasealq JINIID By} JESU 9IIAISS JO N0, Buriew Aq) uo paulny aq jou ||im Jamod ay) ey} ainsus o) sdajs aye|
msod 440 8y} 0} Jayjealq }INoLI0 BY) }8s INg J|asInNoA Jauoly) IE 98U} Yono} jou
Op “J2UONIPUOD JIe BU} Ul Pa1IN00 sey (Bunjes] si Jayem Jo jeay Jo [009 0} S|Ie} JOUORIPUOD JIE BY) ‘PJeay aJe Spunos [euwliouqe
‘Buuing jo jjaws e si a1ay) ‘paseadde sey Aejdsip Jo1d UE UBYM SE YONS) 3|qNO.} JO puly| SWIOS ey} Paoljou dABY NOA USYA
*S$31090 9s8y} Bulonpuog 1S4l INOYIM UO pauin} s Jomod 8y} Ji Yooys oujo8|8

ue aA1@0a1 Aew noA "uoisod NO 8y 0} Jayeald JiNdJIo 8y} }9S Pue ‘pasojo aJe JuN JOOPINO auy) Jo [aued 89IA1as pue Jun
Joopul 8y} Jo JoA02 Xoq sped [eoL1}09]8 aU} Jey} %08y ‘Hom ay} pajejdwod Buiney Jaye Jauoipuod Jie ayy Buresado aiojeg

unui js9oj|

*ally e Jo/pue Buiyows o} sl a6 Aew

papua)xa sI 8|ged 8y} a1aym saoe|d 8y} Ul 8|gNoJ} UOIOBUUOD "Papudlxa aq a|qed Jomod U} }SNW SSOUEJSWINDIID OU Japupn
*$100pJNO pasn ag 0} paubisap SI YoIym aUO [[ejsul ‘SI00PINO JayESIq N2 B} Buljjelsul UsYan

‘Juabe ay) Aq passaooe Ajises aq Ued JI aI8UM JaXEeaIq JINDIID B} [esu]

‘sme| pue

suone[nbal [ed0o] 8y} Ul suone|ndiys 8y} PUE [ENUEBW UONKE|[BISUI 8Y) Ul SUOHEdYIoads 8y} Sjoall Jey) Jaxeaiq JIN0JID B |[ejsu]
‘Auadoid pajosuuod aie salm punolb ay) 1ey) 308yd ‘Yiom uolesolal Jo Jiedas ayy Bunajdwod Jeyy

‘saum auoyds|a} 1o} salim punoib 1o spos Buiuybil pue ‘sadid Jejem ‘sadid seb 0} saim punoib J0suuod jou og

300ys oL09e Ue sasned Buipunoib ajejdwoou]

(3Jom Buipunoi) "aim Yuea J09UU0D 0} 3INs 8g

"$H00YS 911}038 wouy uonoajoid apiroid o} Buiyjojo pue seoys Bunejnsul ‘Jeay woly pue sue
0} sano|b Jeam ‘sqol |eolos|e Jayjo Buiyepapun Jo sped [eowjos|a ayy Buuiedas ‘saim [eo1}os|a ayy Buijosuuod usypp
"SHED| [BOLO9[0 JO/PUEB SHOOYS JL}OS|9 Ul JNsal

Jenpiaipul payijenbun ue Aq aUop aq YoM SIU} }SNW SSOUEJSWINDIIO OU Japupn
lenb Jo (},)J8||e}sul payiienb e Alup

Kew Apadoud s1om sy} Jno Aued o} ain|iey aou
“JUOIIPUOD JIE BU} JO YIOM [EDLI}DBS BUj} INO ALIED O} pamolj(e I (|, )uosiad aoIAIes pi

Buiim |eoa113o9|3

"YoE.|s Jou SI }l Jey} Aem e yons Ui pajosuuod aq jsnw asoy abieyo ay |

189} Jybiuie ay) Joj pasn aq jsnw seb uaboiN

"UoIjoUNEW O} JAUORIPUOD JIE By} asned Aew Ajaje|dwiod

Jie ayy abind o} aunjie "ajoko Bunesabliyel ay) ul paxiw aq |im Juelablyal sy} uey} Jayjo saseb ou jey; os Ajeje|dwod

Jre ay) oBind pue [enueyy UONE|[BISU| B} Ul SUOONIISUI U} MOJ|0} ‘Pajed0]al JO Pa||ejsul Udaq SEY JOUOHIPUOD JIB U} UBYAA
‘pajesauab aq Aew seb snoixou ‘abuel Bujood e se yons ‘@ainos ally

B JBSU SMOJ} PUE WOOJ BY} ojul syea| seb juelaBlyal J| yea| Jou saop seb Juesabliyal Jey) WU ‘HIoM Uole|[ejsul ay) Jayy
‘abexes| juesablyal ur ynsal Aew yoiym ‘pouad Buo| e Jaye nu ey ayy

Ul 30eI0 B 9SNEO ABW INU BJB) 8Y) JO USJYBI 9AISS90XT JouUBW payioads ay) ul Youaim anbio) B yyum jnu alejy ayy usybi]
‘Anful e asneo Aew yoiym ‘pazinssaid

19A0 s| $8[0Ad uolelabliyel 8y} pue Jie syons Jossaldwod ayy ‘adid juesablyal Jnoyym pue uado aAjeA ay} yum pajesado

s| Jossaidwod ay} §| Jauonipuod Jie ay) bunelado alojeq yiom uone|esul 8y} buunp Ajginoas adid juesablyal ayy |[eIsu|

Buidid juesablyoy

JapaAu| jepbiq Jadng

‘Aanfur up ynsas Aew yo1ym ‘||ej 0} Jun Joopino ayy asnes Aew Ayjiqeinp

JuBIOIYNSU| JIUN JOOPINO aU} Jo JyBlam ay) Joddns o} ybnoua s|qeinp S| ey} uoneso| e ul Apadold jiun Joopino sy |[e}su|
“Jun ay} Buljjelsul usym pasn ag }SNW Jun Joopino ay} Bulnoas oy (ZLIA ‘0LIN) Sinu pue (ZLIN ‘0LIN) s)og pajeubisep ay
'0)0 ‘abeyjes| Jojem ‘UoneIgIA ‘asiou 0} asli 9AIB 1o Jano a|ddo} o umop |le} 0} Jonpoid ay}

asned Aew sUONONIISUI 8SBY) MOJ||0} O} 8IN|IE- JOUOHIPUOD Jie 8y} |[EISUI O} [ENUEB\ UONE|[EISU| SU} U SUOIONISUl U} MOJ|0
‘Aunfur ur Bupnsal umop ey Aew

1un ay Jo yBrem ay puejsyim o} saoejd Buosis yBnous je JauonIpuod Jie By} |[eISu|
‘pasn

aq jsnw (8/€M 40 0LIA) Sinu pue (g/eM 40 OLIA) sioq Buibuey pajeubisap ay) ‘papuadsns aq 0} SI Jlun J0opul 8Y} USYAA

Jun ay) ‘ybnous jou

1 yibuass auy §

uonejjejsul

‘uolsnquiod joapadwi asnes

Aew j1 8sIMIBYI0 ‘JBUORIPUOD JIE JO PUIM U} 0} pasodxa Ajjoaulp si )i aJaym aoe|d e ul eoueldde uonsnquiod Aue aoe|d jou og
‘Buiuuny S| JBUOKIPUOD e B} B|IYM }UN Joopul B} ojul s}o3(qo Jay)o Jo si1abuly Jiay) asod Asy) Jt syooys

011}09|0 9AI9081 IO SOA|aSWaY} ainful Aew s19sn 8y} 8SIMIBYI0 80UIS [9AS] JOOJ) BU} SA0JE W G°Z ISED] Je JIun J0opul 8y} |[ejsu]
"jealq pjnoys spueq

ay} J1 JjasinoA ainfur Aew noA “uoneo Bupioed ay) punose spueq sy} JO P|oY 3XE} Jou Op JaUOHIPUOD e ay} Burodsues) usypn
‘sded a0} aA0sj01d [BUONHIPPE YIIM SOOUS Jeam ‘Jauoljipuod die ay) Buipodsuel) usypy

*IN020 AewW all) B ‘Jlun 8y} pUNOJe Pajeljuaduod Sawodaq pue syes| seb

9|qisnquiod e J| "seb a|qusnqwoo e 0} alidxa Jo ysli & 0} 0algns aq ABW Jey) UOIED0| B Ul JSUORIPUOD I dU) [[ejsul Jou og
Juaplooe Aousiolap uabAxo ue asned Aew juelabliyel pajeljuasuod Ajybiy Jo uoleNWNIoY ‘SaINseaw

ay} Juswajdwi NOA usyM JaUORIPUOD JIE 8y} paseyoind NOA WOoyM WOy J8[eap 8y} JNSUOD “SHES| }l §i USAS UOIJEIju8duod
Jwi| 8y} Buipasoxa woly Juelabuyas ayy Juanaid o) sainsesw sjeudoidde axe) ‘WO [[EWS B Ul JIUn 8y} [[ejsul oA J|

uo[}ed0]| Uolje|[eISUI JO UOIJI|9S

"UOI)IPUOD B|qe)s Ul papodsuel) Si JBUOIIPUOD Jle 8U} Jey) SINSUS [[BYS NOA

VOl ¥Y @Y} S Jauoiipuod Jie siy) Aq pasn Juesablyal ay |

‘mojaq uositad e Buunfu Ajqissod ‘enoge woly |jey Aew s10a[qo Jayjo pue sued

“YJom ay} yum Buipasdoid a10jaq ‘uoneao] yJom auy yoeoidde |im suo-ou jeyy os aoe|d ul ubis e jnd ‘syybiay je Bupom usyp
“JJom ay} yum Buipasooid aioyaq Jayealq a0 ayy Jeau ubis  ssaiboid

} JNOYNM 4O O} Joyealq JNIIO 8y} J8S ‘Hun JoOpINo ay} Jo spied Jayjo Jo Jayjly sy} Buiues|o uaypy
“SI0OM 8y} @)epapun 0} Jeab aAnosjoid se Alisnpul Ul 8sn Joj Jaw[ay B JEaM 0S|y "SUOIjonJIsul
S,J9ppe| 8y} Ul 21npaooid 8y} Moj|o} PUE ‘pPIEPUE)S ZZ L1 OS] 82U} Uim salidwod yoiym Jappe| e asn ‘sjybiay Je Buiyiom usyp
‘Ainfur ur ynsau

pue J1un JoopINo 8y} Jo Jo |je} Aew s}0a[qo a8y} Jo |[e} Aew NOA "Jun Joopino ayj jo do} uo sjoalqo aoeld 1o ojuo quilo Jou oq
‘paaoold uayy pue ‘Buiyiolo yiom Ajajes pue sanolb aaosjoid uo ind isuly ‘uoseal

BWOS 10} PAYONO} 8q ISNW Ul 8Y} J| 0S Op NOA Ji Jj8sINoA ainful Aew NoA “}iun JoopINOo 8y} JO Ulj WinUIWN[e 8y} Yonoy Jou og
‘leAowsal pue Buioiaes ‘uonejjeisul Buunp Buiyjolo yiom Ajajes pue sano|b aajosjoid Jeapy

“}I0M 9¥EelapUN 0} Jiun Joopul 8y} Jo 9||ub axejul sy} aAowal 0} Jo aJow

10 W9 (G Jo puejs e Buisn syyblay e yiom axepapun o) pamojle si (|, )uosiad aoi1aias payiienb Jo (|,)J8|[eysul payiienb e AluQ
“oxelsiw Ag NO 0} }9s SI Ja)eauq JINoII0 8y} Ji SHO0YS O11}0a]d JO JoBuep e si 818y ‘N0 palued

Buiag si 3iom [erowal Jo Jiedal ‘9ouBUSIUIBW ‘UOIE|[E)SUI BU) S]IYM JBXEDI] JINOLID BY) Jeau ubis ssaifoid ul iop, e 90e|d
Insal ABW $300ys 211}93]9 ‘asImIay}Q uonisod
440 2y} 0} Jeyealq }IN2JIO BY) }S 0} BINS 8] HIOM [eAowal Jo Jiedal ‘@oueUsjuUlEW ‘Uole|lejsul 8y Ino Buikues alojeg
‘palinbai yJom 8y} op pue jun Joopino ayj Jo [aued aoIAI8S

10 JUn Joopul 8y} Jo 9||ub axejul ay) aAowal 0} pamolle s (},)uosiad aoia1es payiienb o (|,)ia|eisul payienb e AjuQ “sued
JOLIBJUI AU} Y)IM JOBJUOD UYBNOIY) S$H00YS O11J098 Ul Jnsal Aew uonisod 440 8y 0} Jaxealq Jindulo 8y} }8s 0} ainjied “uonisod
440 8y} 0} Jeyeald }NDJID 8y} }8S ‘}Iun J0OPINO 8y} JO [aued 891AI8S 10 Jun Joopul 8y} Jo a|jub axejur ayy Buluado aiojeg
‘JInsas Aew uoneiqiA Jo/pue asiou ‘abeyes] Jojem ‘Ainful ‘syo0ys dL308|e ‘all) B ‘[enplAipul payiienbun ue Aq pajjejsul

SI JOUOIIIPUOD JIE U} J| "JOUOIIPUOD JIE U} |[ejsul 0} pamojie si (|, )uosiad aoinias payiienb Jo (1,)i9]leisul payiienb e Aluo
*JAUORIPUOD JIE BY}

|[BISUI O} SUOIONJISUI S} MOJ|0) PUE ‘[ENUBJ UONE|[ESU| U} yBnouy) A|injeied peal Jauonipuod Jie ay) [jejsul o) Buipe)s aiojeg

ul 3Jop\, e 9oeld pue

|esduan

oNINavm \/

Al34VS ¥04 SNOILNVOIdd

JapaAu| eybiqg Jadng

y-N3

}

-103 -



N3-Z A

“JauonIpuod siy} jo aull Alddns Jamod ay} Joj pasn aq jsnw (pasn aq ueo sadA} asny ||e) asnj uone|ejsul Y 0Z Y »
‘Ww ¢ }Sea) je Jo uoljesedas J0BJUOD B Y)Im YdoMms e Jo sueaw Aq Ajddns Jemod ujew ay) 0} pajosuuod aq jsnw soueldde siy] -
Alddng Jamogd urey ay} wouy asuelddy ayj }08uuoasiq oL

"J9)Jua JOU S90p }SNP I0/pUE Iajem Jey) os ‘Ajuo

YOI Y 104 apew sbumy aunssaud ybiy yum sjeusiew Buidid uesjo pue mau asn ‘sadid Buijosauuod 104 ‘spun (Yol y) uessblyal

Mau ay} Joj palinbai ale sjoo) [eads ‘A|Buip10d0y "spun Juelablyjal [BUOIUSAUOD BUj} JO 9SOU) WO} JUSISYIP SJe S|00) UONE|[BISUl

pue jiun urew uo Jod Buibieyo jo suoioses Bunosuuod Jo sazis ay) ‘1o auiyoew Bunesablyal Jo yuelablyal jo Buixiw Jusaaid o)

“}N2.IO JBUOHIPUOD Jie Y0 Y Juesablyal adA) mau ay) Jajus Jou saop |10 duIyoew uonelablyal 1o

‘Juesablyal Jowloy ‘Isnp ‘Jsjem Jey} ains aq ‘yJom uolejjeisul Buunp ‘eioyaiay] “pabueyd usaq osje sey |10 sulyoew uonetabliyel

ay) ‘Juesablyal mau ay) jo uondope ay) yum paluedwoddy “zzy juelabiija jo jey) se saw 9'| "xoidde si jueseblujel YO LY Jo

ainssaid Buiyiom ay} asneoaq s|io pue ‘suelquiawl Buizipixo ‘Jajem se yons sanundwi Aq pajoasye aq o} jde si juelabiyal o L vy
R-E'\ Al

INOZO AO¥LSIA LON S30A HOIHM (VOLY) LNVHIDI¥ATY O4H MAN IHL SLdOAY ¥ANOILIANOD ¥IV SIHL  »

uolje|[ejsu| Jauonipuoy Jy Juelablay maN

NoiLnvo \/

JapaAu| jepbiq Jadng

. uoSIad S0IAI8S payiend Jo Jaj[ejsul payliend JO uoniuyed, 8y} 0} 1oy (1,)

-0)e ‘Aunfu ‘Bunindau ui Bunynsas A|qissod pue ‘jaas| ybiy Ajjewuouge ue o} 8j9Ad uolelabiyal ayy apisul ainssald ay) buisies

‘Ul paxjons aq 0} 08 ‘Ule asneo [Im Bunesado s Jossaidwoo sy pue uado o] SAJBA 8IAIBS B} YIm adid Juesablyal ayy
Bunosuuoosiq “adid yuelablyas 8y} Buoauuoos|p a104aq J0ssa1dwod ay) UMop INys Yiom umop-dwnd a8y} Jno Bulkiied usypy

‘ynsai Aew uoneiqia

Jo/pue asiou ‘ebexea) Jajem ‘Ainful ‘s3o0ys oL}99e ‘a1l B 90Ul [ENPIAIPUI paljijenbun ue Aq pajeoojal ag 0} JUOIPUOD Jie
3y} Joy snosabuep si}| JaUORIPUOD Jle By} 8)ed0[al 0} pamol|e si (|, )uosiad adinies paylienb 1o (|,)ia]elsul payilenb e AluQ

uojjeso|ay

“JUN 8y} Ulejulew pue asn 0} MOY JWO}SND 8y} 0} Utejdxa O} [enue|y S JBUMQ U} MOJ|0} ‘YIOM UONE|[EISUI B} JOYY  «
‘paje|dwoo ale siiedal ayy jun
uonisod NO 9y} 0} Jayeald JINdJIo 8y} J8s Jou 0Q "auop siiedas ay) aAey 0) uosiad 8IAIas payiienb e 1oejuod pue ‘uonisod
440 9y} 0} JayeaIq JINDJID BY} 1S JNg JuN Joopjno sy} yoeoidde jou op ‘pabewep si o|jub uej 8y} Jey) paIancosIp aABY NOA Y| «
*JOUOIIPUOD JIE 8Y} Ul PALINOD0 SeY S|qNno.} Jey} JUSAS 8U} Ul JJO JI UIN} 0} 8|ge 84 JOU |[IM BYS 10 8y ‘Si Jayealq }NndlIo ay}
2JaYMm MOUS| JOU S0P JaSN 8y} J| ‘PaJeDO| SI JoyEaIq JINOIIO BU)} 819YM Jasn ayj} [|9] ‘YIom uone|eisul 8y} Jo uoiejdwod uodn  «

Jasn 0} uaalb suoneue|dxy

JapaAu| eybiqg Jadng

9-N3

—104 —



N3-6

(00} [euopuanuog) zzd O

juesabuyal buibieyd

aunseaw buibieyd juelabley

(s100} [euopuanuog) zzd O

sadid Buipjap

Japullho
uabouyu pue auiyoew Buipjopn

(s100} feuopuanuog) zzd ©)

sadid Bumny

Jayno adig

WW 6'GL@ pue Ww /2 'ZL@ 1o} aAsnjox3 \/

sjnu aseyy Buuaybi]

youaim anbuoj

Ajuo voLyy 104 \/

AK1on0001 JuelsablLjeY

juswdinba A19n0081 Juesabluyey

(s1003 leuopuaruod) zzd ©)

sadid Buipuag

Jepuag

"pajsnipe aue suoisuawip 4t ojqesn ©O)

sadid jo Buiuiyoew sie|4

|00} 21|14

(s1003 leuopuaru0)) zzd ©)

Buifip wnnoep

uonouny uonuanaid
moypoeq yum dwnd wnnoep

s|gesnun

Buihip wnnoep

dwnd wnnoep

Aimeu paiedaid \/

4080 Yes| sen

10}09}0p HEd| SBD

(‘pesjsul
aunseaw bBuibieyod juetabljal ay) asn) ajgesnun

pasn aq jou ued

Japuljko Buibieyn

Aluo oL ¥y Joj Aimeu pasedaid \/

Auo oLy Joj Aimeu pasedaid \/

308yo uonelado pue
juesabuyal buibieyos/Buiunnoep

asoy Buibieyn

plojluew abnegy

juawdinba/s|oo} asn 0} moH

asn

juawdinba/sjool

(a1m Jamod 1oy pasn)
SpJepue)s D\ 0} BuIojuod Jo4

Jeyy dwelo

as) 10} su

AV LNVYHIOIRI43H M3AN 40 NOILVTITVLSNI m

a|qejieAe a.e Juswdinba/s|oo) [EUORUBAUOY : @
(012 0201 10 ZzY uesablyel 1oy asn jou 0 "Ajuo YO LY 104 asn) Aimeu patedaid : \/

puaba

‘Alaaisnjoxa pasn aq jsnw juswdinba pue sjoo} pasedaid AimaN
“}Iom uonje|ejsul 8y} Buipels ai1o0jaq a|qe} Buimo|jo} ayy Ul pajsi| Juswdinba pue sj00} 8y} a1edaid

nesald pue juawdinb3g/sjoo] paiinbay m

VO 7Y Juesablyal mau ay} Joj paiinbal a1e s|00} SAISN|OX8
Buimoj|o} oy} ‘A|BuIp1029y JueISBLa] [BUOIJUSAUOD BU) JO 9SOY) WOJ) JUSISHIP 18 SUOIOSS UOIJOSUL0D |00} UONE|EISUl
ay} pue jun ay} jo pod Buibieyd ayy jo sazis sy ‘paxiw Bujwooaq woly 1o Bunessbiyes Jo Juelsblyal Jusiayip Jusnaid o] -
“JauolIpuod Jie Juelabliyas mau sy}
J0 9j9A0 Bunesablyas ayy Jajua |10 Burjelabliyal [BUOUSAUOD Jo/pue ‘Juesablijal [BUOIUSAUOD ‘4SNP JSJEM }9] 0} Jou [njaled ag
‘pabueyo usaq osje sey |10 Bunesabiyas ay ‘Juelsblyas mau sy} Jo uondope sy} YIAA

'S}je} pue ‘s|lo ‘SaueIqISW SpIXO ‘Jajem Se yons sanundwi o) a|qndaosns aiow S| juesabuyel Yo Ly 8yl .

J3IANOILIANOD

JaaAu] |ey)biq Jedng

(19109 adid) ped abessed Buposjoud 104 _EH_E_% 1 Jed abessed 1oy [eusjew piens

(49100 adid) saum Bunosyoid Jo4 . L ysnq aA1308)oid

(— | [ deo Jaqqnu jooidiarepn

l a|ddiu ureig
(¥-ao

pasojoua ay) 0} Jojal asea|d ‘|enueyy Uone|eIsu] EnUEBL UOIE!IE1SUl 11U 100D

sy} ul Jeadde jou op ey} sebenbue| Jayjo J04) b ! HElEIsuL PIno

JBWOISNd 8y} 0} ARoalip siy} pueH
abesn adeys Ao aweu Jed

sped A10ssa20y m

INVHIORI4ATY ANV S18Vd AMOSS3OIV

8-N7

4

JapaAu| eybiqg Jadng

-105 -



N3-L}

dnypeys Buunp Jossaidwod ayj Jo8j0id 0} uni Js8) B
Bunues a10jeq sinoy |, }ses| je Jayealq abeyes| ay) uo uinj

uny 3sa|

‘saJim auoyda|a) Jo} salim ypes Jo spos Buiujybil
‘sad|d Jeyem ‘sadid seb 0} saiim ypes 198uuod Jou oq
300ys OL}08e Ue asned ued Buiypes aya|dwoou)

(34om BuipunouiB) "aiim yiea ay} }oaUU0D 0} dINS 3
"300ys oL}03e Ue 0}
pasodxa aq Aew noA ‘payues Auadoid jou st jun Joopino
ay} J| HO0YS o1}09]9 JuaAaId SE [[om SEe ‘Jun JoopINo
aUy} Jo (Japanul) JaaAu0d Aouanbaly ayy ul Aouanbauy
ybiy e jo eoussald 8y} 0} BNP SIELNS HUN JOOPINO

ay} uo AyoLoa)e Jjo Buibieyo yuanaid ueo Buiypes sadold -

Buiyes

L

*0}9 ‘JouIqed B} UM JOBIUOD Ojul
W09 jou op Asyj jeyy os sdwefo yjm saim Buiosuuod
100P}N0/100pU| PUE SBIIM JoMod BU} XIj O} 8Ins og

ULIIM [e211399]3

(pun Joopyno ayy

u| paulejuod jou s juesabujel abind Jie ay] ) e abind
0} Jiun Joopjno ay} ul pabieyo juelebujes esnjouoqg .
‘dwnd wnnoea e asn Jle sbind o] .

abund 1y

‘seb

uaBouyu ay) ajendeAs ‘paja|dwon siisa} Jybitie ayy Jayy ¢
‘1s8} JyBipie ue Jonpuod
0} (edN Gl '¥) @inssaud ubisap ayj 0} Hod ao1nIas

sy wouy pabieyo seb usbouyu yum adid ayy azunssaid ‘g
*sapis pinbi| pue seb sy} uo seAlea

a|puids sy} usjyby Jeyuny ‘ys8) Jybiuie ue Buiels aiojeg "L

1s9) b1y m

'S90INSP
1930 J0 Jossaidwod 8y} Jo uonounyew e asnes Aew siy |
‘w ¢ uey) Japoys si jey) adid Juesabuyas e Josuuoo Jouog .
*J0ss21dWOD BY} Y}M 8|gNnoJ} SNOLSS asned
Aew BuibieyosanQ Ajgjeinooe juelabuyal ayy abieyd
(6 008°L
s1 juelabliyal [euonIpPE JO JUNowe "xejy) ‘w G/ je Buidid
J0 yibus| |ejo} wnwixew e o} dn juelsbuyal jo w/b O ppe
‘w g spasoxa Buidid juelabluyal jo yibus) [e}0} By} UBYAA
juesablyal jo uonippe Buunp uopney

‘W Qg Spa9oxa
jey) buidid jo w | Aiens

1o} uesabuyai jo 6 o ppY WGLO}LE
<juelsbuyal Jo uonippys>
"a)is [e00] 8y} Je Aiessadauun wogore

Jlun 1oopno
way) /loopui 0} pajdsuuod
adid juesabiiyal jo ybua

adid juesabiiyau jo yjbuar

‘uonje|jejsul 81040q sway Buimo|o) 8y} 0} s1edaid 0} ains og
uoljejjejsul aiojog m

SNOILIANOD NOILVTIVLSNI

4

JaaAu] |ey)biq Jedng

ol 0L-N3

“ONIdId LNVYIDI¥43Y, peas Ainjares ‘Buiuiyoew aseyy Buiwiopad siojeg  «

VO LY 10} 8S0U} 40 JSUONIPUOD Jie ay} yum palddns sinu alely 8y} asn
‘JuesaBliyal [BUOIUBAUOD BU} IO} 8SOY) WO JusIaylp a1e Bululyoew alely pue sjnu aley oyl «
Bujuiyosew aiejy pue sjnu ase|4

'S9SSOUNOIY) 9S8Y) UBY) SS9 SSauxoIy) [lem e yum sadid Jeddoo Aue asn jou oq

‘ww 6°GlL@ Joj wwi 0°| Jo
SSBUNDIU} |[EM B UM PUE ‘Wl /'Z ] PUB ‘W G'6Q ‘W $ 9gs 1O} W g°( JO SsaudIy} [[em e yum sadid Jaddoo |eseuab asn  «
sadid Jaddoa jesauab Buisn uaypy

‘Ayoeded ainssaud jJusidNsUl 0} aNp SBSSAUNDIY} 9SOY) UBY) $S9] SSaUNDIY) [[BM B Yim )1y Buidid [euonuaAuoo ay)

9SN JOU 0Q "WW G| 4O} Wl (', JO SSBUNOIY} [[eM B UJIM PUE ‘WW /"Z|@ PUB ‘WW G'6@ ‘W $'9gs JOJ WW g°() JO SSaUXDIY}
llem e yym 31 8sn 0} ains aq ‘sadA} yuelabliyas s|qeoldde Jo uonesipul ou yum py Buidid [euoiuaauod ayy Buisn usypy
1 Buidid jeuonuaAuos ayy Buisn uaymp

(Volvd) 3ueiablujal maN

Buidid jueiabiiyoy m

JapaAu| eybiqg Jadng

-106 —



N3-EL
= F— Pa—
38 alow alow
2 mol| o | o
i o i
38
58
g

S}HUN 910W 10 OM] JO UOIE|[EISUI [BLISS 2
LLLLLL L L

giy
e
o

TT77777777

alow
10 000}

alow
10051

uone|igsul yun sbuis |
uone||ejsul piepues
“JIun JOOPINO 8y} JO JyBIaY By} UBY) JOMO| 8G PINOYS ‘Jun

B} JO JeaI PUB JUOL B} YIOq Ul SjoB}SqO UE Jo jybiay ay |
“Jun 8y} Jo Ya| pue Jybu sy} 0} pue sAoge usdO

j1UN JO Jeal pue JuoJ} Yyjoq Ul Sa|9e3}Sq0

2

alow
40000k
7/

J1Un aAoqe ay} Je osj|e 3|9e)sqo

210w
10000°L

35
38
°g ity 4 ity
L LT[ J¢
o o o
S}UN BI0W IO OM]} JO UOHE|[EJSUl [BLBS 7
LLLLLLL L L
38
8¢g 3ty
el
ki

uopejielsul Jun SIBuIS |

FTTTEIEETTe)

€l

210w 1o 00Z

Vs

Jlun aAoqe os|e 3|9e}sqO

JIUN JOOPINO By} Jo

1UBIoY 8y} Uey} JomO| 8q PINOUS B[oE}SAO 8L o 1yBley By L

alow alow alow alow

10 00€ 10 00€ 10 00€ 100G}
T I M

I
i i i

R it R

aq pInoys 8|oe)sqo
3y} Jojublay 8y L

.
“Jlun JoOpINO By} Au
J01yBiay ay) uey) semo| |

Rty
/

vd

S}HUN ©10W 10 OM] JO UOIE|[BISUl [BSS °C

P
7 alow

alow

10 00€ 10051

o

aJow
10002

2
SapIs o] pue 1yBu Ylog Uo S3REISI0 T
ity
[ Je
[

TTT77777777

alow
10 051

uone|ielsul Jun sjbuis |
994y sl apis Jaddn

apIs Jeal je a|oejsqQ

(ww :31un)
uoljejjejsuj 1o} 9oedg AiessadsoN m

JaaAu] |ey)biq Jedng

cl

pleIys (mous) puipy

pialys (mous) puim plalys (mous) puim

<ajdwex3>

*(paunooud A||eo0)) plalys mous e Yoepy
| Uo Jun
ay} 90e|d puE (MOUS Paje|NWNOE JO Ud|[e) 8y} SA0]e
aq ||ImM Jun 8y} Jey; ainsus o} ybnouas ybiy s yoiym)
puejs e |[ejsul Jo Jaybiy Uonepunoy ay) ayew Jayyg «
"MOUS paje[nwinooe Jo udjle} ayy Aq pajoaye Ajasianpe
Buraq wouy yun ay) Juanaid o} sdays aye)} ‘Aneay aq Aew
S|[BJMOUS 21aym BaJE UE Ul Jun ay) Buljejsur usyp
‘puim 8y} Aq pajosye jou si
} 1B} OS pja1ys puim Jo Jonp e asedaid ‘apow JOQOD Ul
(4emo] 10 9, G- :dwa} apISINQ) suolipuod ainjesadwa}
9pISINO MO JopunN JUORIPUOD JIe Ue Buisn Uaypp -

pum Buong
puim Buong

"UoNoalIP PUIM 3y} 0}
anneal a|bue Jybu e je 1os si uod abieyosip su) jeyy
0S Jlun 8y} |[EJSUI PUE ‘JBUOIHIPUOD Jle 8y} JO LUOSEDS
Jeuonelado ay} Buunp uonoalIp puIM 8y} Japisuo) (g

*90BlNS |[em pue
JlUN 8y} USaM}aQ BJ0W 1O WW QG douelsip e deayy
‘Buipjing ay} Jo |lem

9y} seoey Jod abieyosip sy jey) os Jun ayy Jleisul (|

‘so|dwexa BuIMmo||o} 8y} Ul 0} palIajal sainseaw
Buyooisdpuim ayy A|dde ‘Buip|ing e jo doyoou Jo siieys
Jaddn ayj uo se yons spuim buoujs 0} pasodxa Apuejsuod

SI Jey} UONEDO| B Ul JIUN JOOPINO 8y} Buljjejsul usypy g
‘plaIys puim 1o jonp e Buisn

Aq uonesado uej [ewlou aindas ‘Buip|ing e Jo salo}s Yl
By} UO J0 }se02 E a)jl| spuim Buoss o} pasodxa skemje

SI Jey} UONEDO| B Ul Pa|[esul SI UN JOOPINO UE UBYAN ‘2
*payo0|q jou Si Jie

ab.1eyosIp 8y} 819ym UONEDO| B Ul JiUn JOOPINO aY) |[eISU]| "|

‘swa|qoid Aue sasod Jayem ujelp Yolym Ul UOHEIO| Y
'}99} S}l 2IN08S 0} AINS 3]

‘uorjisod pajeAs|e Ue Ul paj[elsul S JiUN JOOPINO 8y} USYAL  «
papiwsues}

S1}1UN JOOp}NO 8y} Jo asiou Bunelado ay) aJoym UOIEO| Y -
asnoy Bulioqybiau e Jo mopuim ay) jsuiebe smolq

J1UN JOOPINO U} 4O Jie paBIeyosIp 8y} YDIYM Ul UOREDO| Y«
("yuswdinba yons woly asiou
0} anp swia|qoid 1o [0U0D [EWLIOU]E JBUOIIPUOD JIe By}
10 uonoUNyeW BSNED AW UONEOO| B YONS Ul UOKE|[e)sU|)
pasn s (Juswdinbe uonesunwwod pue ‘yuswdinba

|eaipaw ‘Jojesauab somod ajeAud uawdinba Japeaul

Buipnjour) uswdinba Aouanbal-ybiy a1eym uoneso| v

pasn sI JuaA|os d1ueblio yoiym ul u

SAIS01I0D 10 ‘@¥jows ‘Joden ‘|lo 0} }oalgns uoneso| yy -
(*pauinbau si @oueUB UIBW
leroadg) (ease Buuds-joy) seb apyins jo [N} si Jey}

2U0 Jo (eale [e)SE0D) 919YdSOWIE BUIeS B UM UOIBIO| Y

*suoljeao| Buimo||oj ayj ul Jiun Joopjno ayj j[ejsul Jou oqg

Ja)em pableyosip wouy

swa|qoid abeurelp Aue sonpoid Jou S80p Jey} UOReIO| Y -
JUN JOOPINO U} JO UOHEIGIA

Jo asiou Bunelado ay) asealoul Jou S90P JeU} UOIEIO| Y

ybijuns Joau1p o ulel 0} pasodxa jJou S Jey) UONEdO| Y«
J9IN0 Jie pue sjajul

JIe 8U} JESU S9[OE)SUO WO} 931} UOI)EIO| PJE[UBA-[[BM Y «

S1JUBSUOD S,JOWOISND 3Y} JdYE SUoH
3y} S}93W Jey) UOIEDO] B U JIUN JOOPINO 3y} |[BJSu]

NoiLnvo \/

uoijes0T uole|jelsu| m

JapaAu| eybiqg Jadng

C¢L-N3

—107 —



N3-G}

‘Bunjiom ajiym sano|b siom Anesy Jeam oy ains ag

1oA02 adid 8y} Jo ped Jamoj sy} Je Jis
auy yo Bumno Aq payunow Ajises si Jano adid 8y 190D
adid ay} Junow 0} ains aq ‘sadid ay} Buosuuod JaYy
“uone|lejsul ay}
a)eyl|1oe} 0} S19A00 adid By} Japun S}IS 8Y} IND "PLJOBULOD
uaaq aney sadid Jaye s1on00 adid sy} yoepe o0} ains ag
‘sadid pue
saJm J09j01d 0} 9|0y abessed ayj} punole |eusjew plenb
pue ysng aAiajoid paiddns sy} |lejsur uayy pue ajoy sy}
woJ} S1INg 8A0Wal ‘ajoy Jnoxoous| ayy no Buiyound Jayy .
‘payound aq Ajises ued ajoy
JNOXO0UY \ "JOALIPMBIOS B JO YUBYS B} )M SaWI} Md}
e U0I}08s JNo3o0uy By} uo dej pue JaAoo adid 8y} yoeyeg

“1ojeap ay) JOBU0I ‘s|iejep Jo4

*JoUON}IPUOD Jle 8y} |[ejsul Ajojes 0} JapIo

ul A||e20] Jeyesy 8zaaJ-ue ue a1ndoid 0} papusWIWOIa] S| }|
‘uey Jo

JouIge 8y} yim ajgnody ul Bunnsal ‘Buizesly ayed wopoqg ayy
0} anp }noiyIp g Aew Jayem pajsosep Bululesp 4amol Jo 9, 0
S| ainjesadwia) J00PINO Y} Jey) UoHIPUOD ay} Japun awiy Buo|
e Jo} pawiopad Aisnonuiuod aq o} si uoljesado Buneay e j

90UBI9JOY 104 m

Gl

-aje|d aseq ayj ybnouyy ssed |im sauim Jo sadid yoiym
ybnouy} Joanoo adid ayj Jo Jed Jnoxyoouy| sy} Yo axel
‘suonoalIp { Ul

pajoauu0o aq ued sadid BulaUUOD J0OPINO/I00PUl BY|  «

uonoalip umoqg
uonoaulp juol4

uoioalIp 9pIS AU

19n00 adig I

uonoauIp Jeay

ainpadsoid Jnoyoouy]

1909 adid Jo Jnoyoouy m

ONIdid INVYIORH43Y @

3|0y Inoxoouy

deo Jaqqnu jooidiayepy

a|ddiu ureig

a|ddiu ureig

deo Jaqqnu jooidiarepy

(C—) )
)

‘ued ulelp e asn
‘Al@yo1dwoo Jajem pabieyosip Buiuiesp A[9A[OS[|00 UBYAL  «
“19)em Jo Buiddup Jo Buimap asnes Aew suopIpuod awos
‘Bupjes|
woJy Jojem juanaid o) °0}e ‘[eLIS}EW BUODI[IS YIM A[oIndas
SMaI0S B} pue 9|0y JNOXO0UY [eas Os|y JaxJew ay}
uo p|oSs (WW 9| :WeIp Jauu|) asoy UIeIp ay} asn pue ‘ded
Jaqgnu jooidiayem pue ajddiu ujesp Buimoljo} ayy yoene
‘asoy ulelp ay} ybnoiy) paulelp aq o} SI JSJeM USUAL  «

JaaAu] |ey)biq Jedng

sso| oGl H

'$$9| JO W G|, 0} }|oq Joydue ay) Jo ulbiew Jno ay} oS

~— uonepunoy

<

‘wioyep Aew
J1 ‘payoddns si Baj Buixiy
841 4o pus 8y} Ajuo 4|

Yym Ajuo Jun Joopino
ay) yoddns jou og

aoo9 ON

“Jun Joopino
2y} o ajeid woyoq sy} yyeausapun
PuUE I 10BIUOD Ul SI Jey) Ba) Buixy
8y} Jo 99euNns woypoq ay) Yoddng

uonepunoy
j1un Joopno
Jo ajejd wonog
~ —
aooo
uonepunoy
sped Jaqqnu
Jooud-uoneiqin ypm 69| Buixiy
uopeIqiA qIosqy
— —
aooo

“yiom Buidid auyy sopisuod ‘Buidid piemumop
UJIM Jlun JOOPJNO UE Joj Uoiepunoy ay) Buljejsul usypy
“Jun Joopino ay} Jo aje|d Woyog ay} yieausapun
pUE Ypm JoEjU0D Ul st jeyy Baj Buixiy ay jo eoepns
woj0q ay} Joddns Ajjoauip o} sped Jaqgnu jooid-uonelqin
PUE UONEPUNO} By} [[elsul ‘Mojaq ainBij 8y} Ul UMOYs sy «

142 vL-N3

ajoy Buyunow
a|ddiu ulesg
ajoy uresqg

m /

Z BH i :
o & \ﬁmi

051 009
G258

ajoy ureiqg
(sated ¢ X QLN 5N }0q Joyouy)
'S}|0q JoyouE ay) ypm Ajuy
aseq ay) X1 ‘welbelp aseq Buimo||oy sy} 0} Buiploddy  «
*9]BUBLLD JOU OP SPUNOS [BWIOUJE JeU) 0S 8seq ay} Jo
SSaU[BJUOZIIOY PUE YIBUSIIS Y} ¥O8YD ‘UoNe|[ejsul aIojeg -

Jun Jooping jo uone|leisu| m

alow alow alow alow alow
10002 100002 10008't 10 00€ 10000'L

= 1 1 1

e Do el] e

uone|[e}sul prepuels

“Jiun JOOPINO 8} 4O JyBIaY dU} UBY} JOMO| 8 PINOYs
J1UN 8y} JO BB PUE JUOI) U} Y0 Ul BJ9BIS]O UE JO JyBlay ay |
“Jun 8y} Jo Ya| pue Jybu sy} 0} pue sroge usdo

1eal pue jJuoiy uj uoije||e}s|

|eas

JapaAu| eybiqg Jadng

-108 -



N3-2}

*agepns
paieyy ay3 o} J1o auiyoew Bunesabuyaa Ajdde jJou oqg

"aj0Ao uoljesablyal 8y} Yym a|gnod} os|e ing
‘yes| seb e Ajuo Jou asned Aew suooauU09 838 dwoou|
*anbuoy Buluayybiy payioads ay) je
S}IUN JOOP}NO/I00PUI BUj} }08ULOD Jey} Suoljoas Bunosuuod
aleyy ayy usybl ‘youaim anbioy e Buisn ‘aioye18y |
“(sewm 97}

"xo1ddy) 2z 40 1eys uey) Jeybly si yOL Y JO 8nssald .
‘uaBouyiu yum suonoauuod adid ayy jo

s)es| seb 1oy Y0ayD 0} 8INS 8q ‘HIOM UOIe|[e)sul U} I8y  «

1210 Qo009 ON
puoo uoNe|[ejsul awos o} Buipioooe

yealq Aew Jnu ay) ‘enbuo} aAlssaoxs BuiAidde § -z
"sjeaiq Aew aAfeA ayL

"J9A09 Jo ded 8y} Uo Youaim Juadsalo ayyjnd jou og |

NoiLnvo \/

L

apis seb je anjep

Jnu aue|4
=
pauayybi ?\
=D
“WN‘V pauasooT

aAleA Buidig “7

189m0

(‘wewp) ww g'GL
(weip) ww g'e
adid saddod jo “eip 49InQ

(w63 28 0} 8°9) Z8 0} 89
(weB3 2% 0} €°€) Z¥ O} €€
anb.o} Buiuayybi

(weN un)

“apIs pinbi| 8y} UO BAJeA BUj} JO JnU Bleyy au} usjybi
10 U9s00| 0} JUS9saID 3|Buls B asn ‘puBY JBYI0 8y} UO
*anbuo} Bujuayybiy palinbai ay) 0y pausiybny
9 JOUURD JNU BJeyy By} JUS0saI0 3|Buls B asn noA J| apis
seb ay) uo aAjeA ay) Jo Inu aley) ay) usyybiy Jo ussoo|

0} SBUOUSIM OM) BSN 0} aINs aq ‘ainbly ay) ul UMoYs sy g

“youaim anb.o) yum uayybil “YOURIM Y)IM X14

apis papeaiyy

papeaiy Ajleusaiu|

U asel4 anjen paxoed Jo uoun jeH

"youaim
anbuoy e yym 1 usjybiy pue a1nbly BU} Ul UMOYS SB YOUIM

B U}IM JnU By} X1} uay] “siabuly JnoA yym jnu aieyy sy}
uajybny Ajiny pue sadid Buioauuod ayj Jo sisuad ay} ublly

Jed Buiosuuod jo Buiuayybil m

JaaAu] |ey)biq Jedng

*azis ulbsew uoiosfoid

ay) Bunsnlpe Joj |njosn s| abneb adid Jeddoo ay |

"82|s aueyy payoads 8y 0} ) snipe 0} zzy

10} Jey} uey} aiow ww g ‘xoidde no |00} ay} |Ind ‘|oo}
ale|) [BUONUSAUOD 8U) UM 0L Y Joj Buueyy jo aseo u]

L6l 6'GlL
el S6
<Amu< adid Jaddos jo welp 133nQ

(ww :1un) v :az1s 19)owelp Bune|4

6'Sl
G090
gLoo0L g6
voivd adid saddoo

pasn

0 "welp Jayn
100} [eUOUBAUOD pasn joo} voLvY | 4 P 424N0

(adAy yoynD) pibry

(ww :31un) g :Buisely ur uibrew uonosafoid

‘adid Jaddoo ayj jo uibiew uonoasfoid ayy bupsnipe

Aq pasn aq UED S|00} [EUORUBAUOD BY} ‘IOASMOH

‘PapuUBWIWIOdal Bl YO LY

10} painjoejnuew A|mau s|oo) aleyy ay) ‘Zzy Juelablyel

O 9S0U} WO} JBYIP YO L #Y JO sazis Buleyy ay) sy

-adid ay} aueyy pue ‘adid sy} ojul Jnu alel e pasu|

"VOL¥Y Joj asoy

10 J3UoNIpUOo Jle 8y} Yim paljddns synu aiej) ay) asn
-adid ay} auejy usy) pue ‘edid auy ojul Jnu alejy e pasu| ‘gz

"jes| seb e asneo Aew Jey) sung 9Aowal 0} aIns ag
“Jopno adid e yym adid ayy Iny )

Buiie|4

9l 9L-N3

ww o' ww 6'sLg
ssawaIyL J9)jawWelp 13NQ
apis sen
ww g0 ww 560
ssawyaIyL J9)oWelp 19IN0
apis pinby

uonoauuod buidid

‘sjuiod UoNOBUUOD Je s)ea| seb oy ¥oayy i
‘dAINd WNNOVA
e Buisn sadid Buiposuuod ay) ul Jie sy sjendeny ‘g
‘Jun
8y} pue sadid usamjaq UOIOBULOD By} Joauuod Apybll 'z
‘sadid
Bunosuuoo ay) apisul woij Aeme ainjsiow pue jsnp deay |
MUOM ONIdId 404
MO39 SINIOd LNVLYOdINI ¥ 3STHL 40 3LON INVL

NoiLnvo i/

uopoauuo) buidid Jueirablyey m

yoea auQ ade} OAd “Aund| 2
(o1yy ww | ‘weoy ausjAyieAiod)
leusiew Bunensul adid

Ww 6'GLg 9pIs sen

yoes suo ww g'6@ :epis pinbr| v
buidid yuesabuyey

fho aweu sued

(pain2oud Ajjeso)
sled uonejejsuj [euondo m

JapaAu| eybiqg Jadng

-109 —



N3-6/

“pod a61eyd ay) 0} PaOBULOD Ajwil SI ‘9100 DAlEA
ay} ysnd oy uonosfoid e sey yaiym ‘esoy abieyasip ayj jo pod
Bunosuuoo auy Jayleym urebe yoeyo ‘pabieyo jou st Jie UBUM

-abneb |10 ayy Jo

dwnd wnnoea ayj 1ey) 308yd
‘way) Buisn a10j8q |00}

yoea yym paijddns sjenuew ayj o} Buiiayes Ajoaiiod pjojluew
abneb pue ‘Jeydepe dwnd wnnoea ‘dwnd wnnoea ay} esn

aul| payoads ayj 0} dn p:

be

_ ‘Aj2anoas pod abieyd ay) jo sdeod pue anjea ayy uayybly

T

_ ‘pod ab1eyd ayj wolj asoy abieyd sy }oauuodsIq 7

T
7 (apis seb uay) ‘opis 7

pinbi| 1e ‘1s114) "A|In} 8|puBY BAJEA 10 W8S dAeA 8y} uadQ

T
‘uinjal Jou seop

abneb ainssaid punodwoo ayj Jo J0JeDIPUI BY} JBY) Yoayd

puE ‘sajnuiw g Jo | 1o} si )i se dwind wnnoea ay} eAes]

T

_ ‘dwnd wnnoea ayy 440 uin| 4
T

: ‘Ale1e|dwoo Mo ejpueH 8so0;) :
i)

(1) (BHwWo 9/-) B LOL— SejEDIPUI
abneb ainssaid punodwoo sy} pun BuiNnoeA 83ndexg

T

_ ‘Inu aJeyy ay) usjybrey 7
T

(2,) "ubnouy} sassed Jie ayy jey) 3oayo
0} 91| & (apls seD) aAjeA payoed 8y} JO JnU Biej} Y} USSO0T

T

_ (1) "dwnd wnnoeA ayy NO un]. 7
T

: ‘Al Mo ejpueH uadQ :

T
"19s ay} jo pod
abieyo ayy 0} (uid Bumes) 8100 aajeA ayy ysnd oy uonoafold
e yim asoy abireyd ay} o Hod Buioauuod ayy Yoepny

T

.>_Ew_QEoovmmo_uw_m>_m>v_8_cmE
ay) Jaye asoy abieyd ayj }08uu0d ‘ainbly ayj Ul UMOYS Sy

dwnd wnnoep

6l

apis sef je anjeA paxoed

((uid Bumesg) 2100 anjep)
Jod ebieyn

(Auo oLy Jod)
uonuanaid mojy

-18)unoo Joj Jeydepe \

dwnd wnnoep

(Ajuo voL 1y o) »
asoy ableyn

__
%ﬁ%ﬁ OO

anjen pjojuew abneg \

(Auo oLy Jod)
asoy abieyn

Mo SjpueH

4/61,5 9-)

edX L0L—

abneb ainssaig abneb ainssaid punodwo)

("o1oho
uonesabuyal ay) yum ajgno} asnes Aew j ‘o Ly Buipnjour
Jauonipuod Jie ue ut ind si dwnd wnnoea ayy ul 1o §|)
'sdojs dwnd ay} uaym Jauonipuod Jie ayy jo adid ay
ojul mojpjoeq Jou saop dwnd ayj ul |10 8y} Jey) os Jajuanaid
MO|P{OBQ] B YlIM BUO 8sn 0} a.ns aq ‘dwind wnnoea ay} Jo4
‘asea10ap
Kew Ayoeded ay) ‘sulewal Jie J| '19s ay} Ul sulewal jey)
(030 ‘uabounu) sie ay) abieyosip 0} dwnd wnNnNoeA e as  «
“JUBLIUOIIAUS [ELSBLIB} 8Y) dAlasald
0} alaydsowsye ayj 0} seb juelsabuyal ayy abieyosipjouoq -
Jun ayy Buljeysur usym (sadid Buosuuod auy ul Jie
ajenoend) Jie abind o)  dwnd wnnoep, Jdope ‘Juswuoliaue
|euisaula) 8y} Jo uoneasasald ayy 0} 30adsal YA

abind 1y m

‘seb

uabouyiu ay) ajendeAs ‘paja|dwion siise) Juybiure auy) Jayy
‘181 ybie ayy

10npuod 0} (edl G| ') ainssaid uBisap ay) 0} pod aoinles
ay} wouy pabieyo seb usaboiyu yum adid ayy azunssald
“apis pinbl| pue apis seb ay) Uo seAfen

a|puids ayy uayybny Jayuny }s8) ybiue ue Buiuels alojeg

1s9) BV m

ONIOdNd AV

JauaAu] |eybiq Jedng

9

8l

J0nguysiq

1un J00pu|

1un 100pu|
a|duy snoaueynwig Jo ainbiy

un 100pu|

un 100pu|

ulm} snoauejnwis jo ainbiy

_——

un J0opuj

Hun Joopino

9]buig Jo ainbi4

$89] 10 0} 90 475 560 6510 Ko 09Lds A7dIRbL
$S8| 10 0| 5’60 6510 5’60 6'Gl0 091dS ‘OvidS NIML
$S8| 10 0| 90 yN4%%] 5’60 6'Gl0 0LLdS
apis pinbi] apls se9 apis pinbiq apls sen
suoipod
juaq jo JaquinN add Buiyoueig adid uiepy 19pON waysAg
(wuw) 1930welp adid
S0 o€ o€ ol Sl 0S Ao p9Lds IdRL
S0 (3 o€ ol S 0S 09LdS ‘OvLdS NIMLL
S0 0€ 0€ oL Sl 05 0LLdS
wnwixep wnuwixep wnwixepy
seddn seddn €1 -V7 - vi e YT LT .
(u) Jlun JoopnQ | :31un Joopuy (40l 40 €7 €T 417
loopul-100pu| 21 —€7 27 . PrPRTIN 1opON walshAs
sadid sadid
ybusj |ejor
H 100p3no-ioopu| panquisia|  panquisig
(w) @duasayp JubioH (w) yibuaj adid ajqemoy

91du1} ‘uim) snoauej nwig

S'6Q 6GlLO
s8] 10 O]
apis pinby apis seo
suoiiod juaq jo JaquinN (ww) so30welrp adig
0¢ oe S/
J9MO :J1un Jooping Jaddn :31un Joopu| 1 yibua) |ejor

(w) (H 100p3no-100pU|) 22UBIPIP WYBIOH

(w) ybus| adid ajqemo||y

ajbuis

yjbua adid juesabiiyoy m

JapaAu| eybiqg Jadng

~110 -



N3-LC ¥4

9ZIS QUM BJIM JO JaquinN
(99 031 6¥209 40 u_..zm LOH) +«S3JIm Buroauuod Joopnojioopul

QI0W O LWW G| X ¢
(99 031 64209 40 4-NY L0H) Joum Jamog

QIoW 10 ,WW GZ X §
v 02 asny p|aly papuswiWwoddy
v 91 Ju3LND Buluuns wnwixep
2H 05 Addns Jamod

~NE A GL-08€
81V09L 81vovlL 81VO0LL (adAL dS-AVY) 19POIN

‘suonjeoyoads Buimo|joy 8y} Yim auim Jamod B }0aUu0d 4auoIpuod Jie ay) Jo-

‘ain|iej e asned Rew UoI398UU09d J081100U|

“JlUN Yoea JO %00|q [eujlIs) dU} UO SISqUINU [BUILLIS} [2OUSP] BY) O} Salim BUIjOSUUOD JOOPINO/I00pUl 8U} }08UU0D

Joyealq abeyes

16

19]|04JU0D BjOWB PAIIA

un Joopu|

ajoy adid

dwep pio

loued

x0q sped o1309|3

xoq
sped oujoaje ay} Ul pauojs sdwejo piod pue aje(d Buixy aajea
adid 8y} Ypm sauIm 8SBY} 8INJSS 0} 8INS B ‘SIOWIBYLNS
(Joy awo2aq adid abieyosip ayj pue Jossaidwod ay])
‘adid ab.1eyos|p Jo Jossaldwoo
By} Yyono} Jou op salim ay} jeyy os adid Buosuuod
ay) buoje pueq Buipueq e ypm saim Bunosuuod
Joopjno/ioopul pue saiim Jamod ay) dweo o} ains ag  «
‘az|s a)endoidde ue o) uiebe sjoy ayy
p ‘pasn aq 0} adid Buim 8y} J1 Jou S0P 9ZIS 9|0y 8uj} J|
*BuLim Joj ajoy oy} ybno.yy pajjelsul ag Ueo o

ay} uo sued o1309]8 89S UED NOA pue ‘[dued ay} sA0WSY

= O ——

7

O} O +—— ZHO0G ‘~NE A S§17-08€

9] J1emod jnduj
o—{[—

> &

un Joopino

“BuULIIM 8}IS-UO MOYS S8Ul| paysep ayL

1un JoopnE pue }ufn J0opuj usdMlaq BuLIp m

‘paiinbai
$90IAp dAN}09)0Id pue sadA) paloads ‘sassaudoly}
payoads ypm sauim Buioauuoo-sju| pue Jamod ayy asn .

‘wiay) Bulgad
uaym sanm Bunosuuoo-isjul pue Jamod ay) Jo Jojejnsul
Jauul JO 910D SAIJONPUOD 8y} Yojelos Jo abewep jou og  «

“Jonpoud 8y} o} payoeye sdwejo p1od 8y} asn 0} INS 8g  «
‘sped
|eoL}08]e BWOS JO JNo-uing & asned Aew Buuim Buoipy  «

NOILNVD

"all} 10 Y90Us dL}OdJ8 Ue asned Aew uone|ejsul
a)9|dwooul ue 1o }nouIo Jamod 8y Jo sabenoys Ajoede)
*suone|nBas Buuim jeuoneu
Ujim 2oUBPIODDE Ul pajjelsul aq |jeys asueldde ayy ‘¢
‘salim auoydaja} 1oy sasim punolb Jo spou Buiuyybil
‘sadid Jejem ‘sadid seb 0} saim punoib Joauuod jou oQg
*)o0ys 214303]3 0} pea| Aew Buipunoub ajajdwosu|
(¥40Mm BuipunoJB) *a1im yjiea ay} }0aUU0d 0} ains ag
"0} ‘all} & 9SNed Aew UolEX| JO UONOBUUOD 8)a|dwoou)
*S|eulwa) ayy jo Jed
Bunoauu0d ay) J09)4e JoU S0P SAJIM U} O} UOISUS)}
|eusa)xa ayj Jey} os A|21nN2as Sallm X1j pue ‘pajosuuod
ale SaJIMm 3y} Jey) ainsuad ‘sasim payioads ay) Buisn °L

o

oNINavm i/

MHOM TVIIILOT 13

JaaAu] |ey)biq Jedng

VA

“adid yueisabuyau (ssa)
10) J3JaW Qg B IO} PaoNpal aq Jou pasu Juesablyel sy

‘(Ajeyesedas pjos) adid Buiyouelq

By} yim pajiddns [enuew uone|ejsul ayj o} Jajal
‘swajsAs a|du) pue uim o) Juesablijel [eUolIppE PPE O] »
ybus| adid :7

(0e-1) x 6 01

TWG/~lE

jJueI3b1Ija1 [EUORIPPE BUIPPY

‘uorjelado [BWIOU SO|GESIP YDIYM ‘SaLIeA Uofisodwod
Juesablyal ayy ‘paysiuajdal si juelablyal snoaseb usyp
uesablyal pinbi ysiuaidey

juesablyaas Buiysiusjdau 10y Juswaiinbay

*Buljood

Buunp apis seb ayj uo aajea ay} jo pod abieyd ayy

wioyy Juesabiyai Jo Junowe paiinbal ayy abieys ‘yunowe
paioads ay) o} pabieyd ag jouues Juesablyal sy} UsYpm 'z

“Buiiom jou si

JauonIpuod Jie 8y} ajym Juelablyel sy abieyd uay) pue
saAleA ay) asojo ‘adid Jueisabuyas ayy Buiwnnoea Jeyy |

ainpasoud Buiysiuajdaa juesabuyay

‘Juesabljal Jo Junowe payoads ayy

ppe ‘pasn s| w og ueyy Jabuo| adid juelabi
0} dn sadid jueiablyai 1oy paysiua|dal Juelablyal sy aney

0} paau jou saop jey} adA} ssajebieyo w g e S| |opow Siyl

juesabriyal Bulysiuajdoy m

0c 0¢-N3

(weyf 871 0} 1)
weN 8 0} ¥}
(weyb3y G2 01 0°2)
WeN GZ 0} 02
(Weyby 'y 01 £°€)
WeN Z¥ 0} €€

yod abieyn

wwe'glLg

9IS dAeA
ww G'6g

anbuoy Buiuayyby den

‘youaim anbioy e yum deo ayy uayybn Ajpunoeg .«

"9010} Jayuny Ajdde o0} Aiessadauun si |
Joddo)s oy} SayLIS } [IUN WB)S SAlBA By} uadD -
suonnesasd Buijpuey anjep

U
oy} abewep Aew anblio) anissaoxa BulAlddy “weN G
Buipasoxe anbuoy A|dde jJou op ‘yaddoys auyy payoeal

Sey JOALIPMaIOS By} Jaye ‘pauado Ajny sl SAJBA 8U} SJIUM

Jaddoys uiepy
(wa)g) aAleA Jo ped sjqenopy

111

Ajny pauado Aj@19/dwoo pasojy
uonisod ajpueHq
U auel4
(uedo |n4)

“Jaddols ay) spy ) [pun 06
Ag 8sIM¥00[018)UN02 11 LN}
“JaALIPMaIOS Snuiw e Buisn

Jun anlep

apis seg

‘youaim uobexay ww e yum aajea ay} uado
apis pinbi

*9A[eA By} 8s0|0 40 uadQ
aAleA ay) uado 0} MOH m

JapaAu| eybiqg Jadng



N3-€¢ x4

*SpJepue)s QN3 O} WIojuod 03 JapJo ui a1im Ajddns somod ayj 0} 19y dwe|d papiroid ayj yoepe o} ains ag

oNINavMm \/

dweo psoD dwep piod

(Kiossaooe)
Jseyy dwen

aum Aiddns Jamod aum Bunosuuo) dwep pioy
aul| ype3 ull yreg ﬁN\ (ww)
(U \ oy ®
bl MBIOS Ype: MaJos ypeg m
I
t Lo @
0 SDezt

aum Bunosuuod
aum Aiddns Jamog Joopjno/ioopu|

widysAs ajdi] ‘wayshAs uim] ‘waysAs a|bulg

aum Bunodsuuod pue piod jamod yibus| buiddiyg

JaaAu] |ey)biq Jedng

[44 ¢¢-N3

‘swiaysAs o|dl} SNOBUEYNWIS PUE UM} SNOSUEHNLIS SU} Ul JIUN JOOPU| YOES 10 SBIIM YLES JoSUU0D
“Spes| YHES 0} SJIM PlaIYS 8U} JO SPUS Yjog }08Uu0d 0} ains g “swajqoid asiou jusaaid o} swajsAs a|diy snosueynuwis
pUE UIM} SNOBUEYNWIS BU} Ul BULIM 18]|0JJU0D )oWal BU} 0} (810W JO LW O°Z 0} G'0 SAAIN) 1M PIBIYS 8100-Z SN,

Alddns _wson_

apis J00pINO

BuLim jun-ieyur BuLim yun-iayul _
Jamod Joopu| mﬂu Jamod Joopu| m@/

_ apis Joopu|
ﬁ_
Z - -

Buuim pun-sayur Buim pun-sayur
19]|0)U0D BjoWRY 19]|0JJU0D BjoWRY

sauim Bunosuuoo
J100pINQ/100pU|

apis Joopu|
apis Joopu|

_

Bum
J8]|0)U00 Sjoway

J9]|0)U00 BjoWaY

(Ajuo 091dS) waysAs a|dLy snoaueynwig

Alddns Jjemog

apis J00pINO

Jun-s9yul

Mw 1amod J00puj _
—I—-1

_ opis
. Joopuj _
|

saim Bunosuuoo
Joop)nQ/Joopu|

i
[

_

&l
®

apis Joopu|
Bunim poxi}
18]|01)u0D BjoWaY
By} ul pajesodiooul 8 JsNW WW ¢ }Se| Je Jo uojjesedas
18]|0J)U0D Bj0WaY J0BJU0D B Sey pue sajod ||B S}oauuoosIp Jey} YoHMs

SUOIO2UUOD 1M PaXI4

“Jamod sulew ay} 0} PajosUU0D a8 Ued Jonposd syl «

puoo Jie 8y} Joy A|ddns Jamod aaisnjoxa ue aledald
wa)sAs uim} snoauejnwig “9OWS 10

a1l [BOL}990 UE 0) pea| Aew Buuim ay9|dwoouljoaodul  «
“JUONIPUOD JIE SIY} JO aul|

Aiddns Jemod 8y} 1o} pasn aq jsnw asn} UOHE(BISUI Uy «

Alddns Jjemog

NoiLnvo i/

aplis J00pINO

soum aA130adsal 0} Buipioooe salim }9auuo) “9)

Buyjoeuu0d J00pINO/IOOPU] ‘alBuis s1 waysAs ay) Jayjaym Buipuadap ‘spiepuels
DINT 0} 92UBWLIOJUOD Ul JBJIP SUOI}O3UUOD Bulpy *G

opis Joopu] "y)Bua) aiue ay) 1oA00 0} ybnous Buoj saiim asn

‘Rem 8y} uo Jayjoue
0} paulof a.im e asn jou op ‘salim BulosuuodIBiul 104 “f

‘sped [ejaw Jo [eou}o9]e AUB Yono) Jou

Ja]joAU0D Blowey op Aay} Jey} os way) ssedold "ade) uone|nsul [eoL}oaje
UNM (S10}oNpuOD) SPIOD Payyeaysun ay} ajejnsu| ‘g

“Jun J0opIN0 8y} ojul Buiwod wouy Jejem juanaid ‘[eulwis)

Buim J9]j0)u00 Sjoway

wayshs a|buig JUN JOOPINO By} 0} BIIM BuIjBUU0D By} BuRIBUUOD UBUM 2

(eJ0w 10 ;Ww G'L) 99 O 5209 10 4-NY LOH

18]|03U0D “SHUN JOOPINO PUE J0opUl

2joWal BU} Y)IM PasOjous [ENUBJ UOIE|[BISU| BU) O} Jojol B} JO %00|q [BUILLIB} B} UO SIdQINU SADSdSAI JIBY) Yim
‘uone||ejsul/BuLIm JS||0UO0D SJOWSI B} UO S|iejep Jo4 payiuap! S [eullwiia) 8y} 0} a4m BuiosuU0D By} JoBUU0D |
weibeip Bundipy 31IM 0) MOH

JapaAu| eybiqg Jadng

—112-



N3-G¢

“} yBnoayy Buluun. Jus.LND [BOLYOSIS
UE sey pl1eoq ‘O'd 8y} 9SNeoaq 3o0ys OL}I9|8 JO [njoled og

y3aoNva /

L08MS
Youms A1enooas
Juesabujey

!

908MS L0SMS 008MS

O o 9

Jamod ayj Jjo uing

‘uoljesado dojs o} puooas | }ses| je 1o} | 0gMS ssaid pue
AA|BA Y} 9S00 ‘A1aA09a1 Juelsablyal Jo uona|dwos uodn
“pouiad swy siy}

Buunp juesablyal J9A0081 0} BAJEA BU} 8puey Jo ajeladQ
‘sanuIW Q|

0} dn o} apow Buljood paio} 8y} S19jUS JOUOHIPUOD Jie
2y "aIow Jo puodas | o} LO8MS ssaid uay) pue ‘440
|[E 0} 1UN JOOPINO U} JO pIe0q "O'd dY} U0 y08MS 18S
"J9]|0J}u0d BjoWal

2y} Yyum uonesado Jun Joopul Joj 9pow N4 ay} 199]9S
“JBUOIIPUOD JIe B} JO Jamod 8y} uo uin|

2i1npasoig

"sjnuIW Qg 1se3| Je Joj uonesado Buljoos e wiopad
‘waysAs Bunsixa ayy ul juessblyal ayy Bupenosal alojeg
‘panow n 10opINo I0

Joopul 8y} uaym juelablijal 1aA09a1 0} Jiun JOOPINO dy} JO
pJeoq "O'd 8y} Uo L08AAS YoNms A1anooal Juesablyal asn

juesabliyey Bulianoo9y m

ATIVOOT1 A3LNINTTdINI 39 OL SNOILONNS M..h

14

v €2 1 v €2 |

ALAR ARA

adid Bupsixa Buisn uaypn Aioyoey wouy paddiys usypp

C08MS

‘alnjesadwa} woou pue ainjeladwsy Jie

apisjno ayj uo Bupuadep paonpal aq Aew aouewsopad
Buneay ay) ‘ased siy} U] "NO O} }iun JoopINo ayj} Jo pieoq
"O'd 8y} uo (adid Bulisixe 10} YoUMS) ZOBMS 4O € U] Jes
‘Buidid Bunsixa ayy Joy adid seb ww |'gLg e Buisn uaypp
‘Ajoeded ainssald jJusidIyNsul 0} NP SaSSaUNDIY)

9S8y} UBY} SSB]| SSBUYDIY} |[em e yym adid Aue asn jou og

0l 0610
0L 6'Sl0
80 §'60

(wuwi) sa32Welp

(ww) ssawpois 11Em apISINo 2oUdIRYRY

*sassaUdIY} BuImo]|0) B} uey) Jable|

10 0} |enba ssausjoly} [|lem e aAey isnw adid Buiisixe ay )
"0L0vY 10 YOL Y ‘gzY uelabliyel asn jou saop

ey} J1UN J0OPINO UE 0} PaJoauu0d uaaqg sey adid ay |
‘pouiad Buoj e 1o} (31un Joopno 1o yun

Joopul wouy pajoauuodsip) pauado usaq sey adid ay

‘pesysul adid mau e |[gjsul ) 8sn
jou Op ‘BuIMO||0} B} JO Aue o} spuodsaiod adid ey} USYAL

“syea| seb Joy adid ayy uo ‘Aue Ji ‘spjam 3oayd

“adid ay) ysem ‘pabieyosip si anpisal

yonuwi 1o 1o palojoosip J| “ues|d adid ay} Jo apisul 8y}
doay 0} sueaw ajeldoidde ue asn Jo seb uaboyu mo|g
"alej} B 0)

1 sseo0.1d uay) pue Jnu aieyy palddns ay} yum y aoe|dey
‘syea| seb juanald 0} Jnu aley e asnal jou oQg

adid Bunysixa Buisn 10j suonne)

Joje|nsul jeay pue adid Jaddoo jo uoneiousiaqg
spjem woJy abeyes| pue sseuasoo| ale|4

adid 8y} Ul }SNp 10 ‘WIp ‘|I0 UB)epn

SJUap pue sayoleIds

(abuel pay1oads ay) ulylm) SSBUNDIY) [[eAL

:Buimol|oy
ay} 1oy 3oayd Ajjnyauen ‘adid Buisixa ayy Buisn usypp

adid Bunsix3 bulpueH m

JapaAu| jepbiq Jadng

1£4 v¢-N3

“plom Aew uoiosjold Ayeses ‘suo

U0D BAOGE SY} JO BPISINO PASN SI JSUORIPUOD JIE §|

*dwa} qing 19M\ uojjelado Bunesy

-dwsa) qing Aig

0061 0} 0,02~
0.9% 0} D.G1—

uopesado Buijoon

:suoIpuUod ainjeladwsa} BuIMO||o} BU} JopUN JOUOIIPUOD Jle 8y} sjelado ‘eouewlopad Jedoid Jo4

SNOILIANOD ONILVY3dO H3INOILIANOD HIV Nh

“ainjie}
Jossaidwoo uas pue Bunies| Jayem ‘Buiol ‘souewopad Jood uj Jnsal [Im AlieinBas sjun JoopINo/I00pUl AU} UBSIO 0} ain|ie
‘uosiad 90119 palyifenb e Ag 1no paLied aq pjnoys aoueusjulew pue Buiues|o siy| “syjuow ¢ A1oAa 8ouo Jses|
1B PauBs|d aq 0} PaaU [|IM SHUN JOOPINO/I00PUI 8Y)} ‘Ajiep sinoy g Jnoge Joj pajesado si Jiun Joopul Ue Ji ‘ajni [eJeuab e sy
‘papuswwooal A|Buoss

aJe sjuN J0op}NO/I00pUI BY} JO SoUBUBJUIEW pUE Buiues|o ‘siseq Jejnbal e uo pajelado si jey} wajsAs Buluolpuod Jie ue Jo4  «

FONVNILNIVIN TVNNNY Ll

‘lenuely S J8UMQ U} Ui payioads se ainpaootd J081100 8y} Ul JBUORIPUOD Jie 8y} djesad]  «
‘Aanfu Jo
1sInq € 8sneod ABW Yolym ‘sasealoul Jayuny ainssald [eussjul U} PUE Ul paXoNs g UED JIe ‘UOI0aUUOD B Je Yed| & SI a1ay) J|
‘syusuodwod Jayjo Jo Jossaidwod
ay) abewep Aew Yyolym ‘pazunssaidiano awooaq [[Im Jun JOOpINo 8y} ‘Paso|d SAJBA 8U) Yim pajelado s Jossaidwiod ay} j|
‘uado s| aAjeA 3y} Jey]
*sye9| Jnoyyim Ajaunsas pajoauuod ale sadid jje jeyy o
:unJ )s9} e Buipiels aiojaq Buimo||o) 3y} §oay .
"Jossaidwod ayj jeayaid 0} Jun ayj 0} Indul QWA GL-08€ 2ul woly palddns si semod ‘Jossaidwod ay) 308301d 0]
dnpeys Bunnp Jossaidwod ay) 309304d 0} uni )sa) e Buiiels aiojaq sinoy gZ| }ses| je Jayeaiq abeyea| ayj uo uing

NNY 1S31 Qh

“J0}e|nsul jeay ou aAey jey) sadid 1o apis seb ay} uo aAjeA ay} Jo salim Bulpauuod 10opiNo/loopul pue salim Jamod ay) deayy
"Jusjeainba J1ay} Jo s}axoelq Joddns Jjays-ayi-IJo Yim |[em ay) o}
Wwiay} JOA0D ‘pajoauuod usaq aAey adid ulelp pue ‘salim jun-sajul ‘adid juelaBuyas ayy Joyy

way) dweyo pue adey Buiysiuy yi

ONIHSINIL Q

“}o0ys 0108 Ue 8ousledxe Aew nNoA ‘sul| yues ue Jnoynm jiun Joopino pabieyd auy yonoy noA

“JIUN JOOP)NO By} Ul (JoUaAUI) J8USAU0D Aouanbauy ayy Aq pajesausb anem Aouanbauj-ybiy ay) 0} anp aoeuns Jun

Joopjno ay} uo sableyo [eoL}oala pue asiou Buionpai 0} pue 3ooys o1}o3je Buuaraid o) [euassa s aul| Yyuea ay) bunosuuo)
‘spiepuejs [eoluyos} ajqeolidde Buimojjoy Aadoid sull yues ay) 108uuo)

ONIHLYV3 %

JapaAu| eybiqg Jadng

—113 -



N3-/C

00sd
108d
cosd
€08d
¥08d
G08d

Jomo

sa3al
J0 malA pabuejug

(Buysel4 :0 NO :O 440 : @)

908MS LO8MS 008MS

© [6] [©

yx4
€08MS  Z08MS
e
poeganng
S08MS  08MS

il

“Jiun J0OpINO 8y} JO pieoq
"O'd 8y} JO I8| Jomo| 8y} uo pajeoo|

16 S3YoIMS dId Pue SAFT BYL

*

Z apow Aejdsiq

| apow Aejdsiq

® & Ol | @@ O|@®@  O|O|O Jou8 MG einsseud YbiH| 6z
o|lo|lo|e|lo|O|@|O|O|O Aedsip aul|-aUO Ul JOLIB JINOJIO UORDBJEP UONISOd | +Z
cNNCEN NECHN NEOHN NEONNONNC) uono9j0.d JIN2IIO-HOYS JoALP Jossaidwo) | €2
ol ®@e|lo|lo| @O | @ O|O|O 10118 JOJOW UBy JOOPINO| 22
oO|le| o e @@ O|®@|O|O|O uonesado asesjas ainssaid YbIH| 1z
oO|le@e @/ o|O0|OC|@|O|O|O 10118 BS19A81 BAIRA Aem-t| 0z
@/ 0Oj]0o|]0o|0o|OC|@|O|O]|O pajoslep yes| sen| 61
® @ O|l0o|Oo|OC|@|O|O|O 1e8YJBN0 YUIS JeBH | 8L
® ® O @@ O|O0C|@|O|0O]|O (abeyjon [ewlouge Jo pajosjep aseyd uado) Jemod jewsouqy | /|
[ BN BN BEECEECEEONN NEONNONNC) Jo1le ainjesedws) ebieyosia| 9L
oOlo|o|@|Oo|OC| @ O|0O|e J0JJ3 uofjesiunwiwod NDN-NON| SL
e o|l@e|o|@|OC|@|O|0O| @ (p1e0q "O'd 99IAIBS DY) UO) JOS JOU EIEP [9POIN| L
® &6 O e @ O|® O e o0 pajeAloe Jossaldwoo 1o} Jejsowsay) | €
® 6 6 O 0O|0C|@e|OC| @@ 10118 JINDJID UOVBIep JuBLIN) | Z|
®|  ®6 &6 O/ O|@@| O |0 |0 00| Jossaidwo)| ||
[ BN BN BN BECENONN NECOEN NN J umopyeelq Jossaidwo)| 0}
oOlo|o|lo|]Oo|OC|@®@ | @®@| O|O 10118 NOYHd33 100PINO | 6
® O] 0|0l O0|0C|@®@ | @®@| O|O 10118 UONO3UUOD (S1/31) Josuas ainjelsadwa) JoopINO| 8§
® | O|l0o|@|O0|OC|@®@|@®@|O|O Jou1e Josuas (H1) quisjesH| 2
[ BECHEONN NN NECEN NN NECOHNC) Jou8 Josues (1) uonong| 9
e Ol e @ & O e & O|O Jou113 Josuss (O 1) ainjesadwsy Jie apiIsiN0|
[ BN BECEECEECEEONN NN NECNNC] Jous Josuss (1) sebueyoxa jeaH| ¢
® | 6 O|loc @ O @ ®@| O |O Jo1Jd Josuss (31) JeBueyoxe jesH| ¢
® | ® O e/ ®@ O|®@|® | OO Jous Josuss (q1) ebieyosia| z
o ® O 0 06 o o o o o [BWION| |
080 | €080 | 2084 | 108a | 0084 | ¥084 | €080 | Z08d | 1080 | 008A asnes oN

JapaAu| jepbiq Jadng

9

*SIND00 }I B|IYM AJUO Pa3OBYD B UED 10113 J0SUdS (L) anjesadwa) J1e SpISINo Uy «
“Jouis 8y} Ayyuapi o} 8|qe} Buimolioy ayy wody Y0831 0} 008140 sejels
Buiysey} Jualino ay} sjenba g apow Aejdsip pue umop papol sajels g3 ayy sjenba | apow Ae|dsip asoym Jouia ue puiq
'z apow Aejdsip o} sebueyo snjeys g7 YL "puo9das | jses) Je 10} 008MS SSald

(1 eapow Ae|dsiq) 70831 ©} 008 JO SBIEIS BYY UMOP Jor

'NO 03 €08MS YoIMS dId 40 | 19 18S

9¢-N3

- oo

SIN220 J1abuo| ou aje)s [ewiouqe ayj ybnoyjje ysed ay} ul 9jels [ewoude ue bulkjiap

"asneo sy Ayjuapi o} 8jqe) Buimolioy ayy wol y08Aa3T 0} 0081 40 Snjeys

Buiysey) Jua1uno ay) sjenba g apow Aejdsip pue umop payol sejels 37 ay) sjenbs | apow Aejdsip asoym apod ayj 309yd
'z @pow Aejdsip o} sebueyo snjeys g7 8yL "puodas | jses) Je 1o} 008MS SSald

(1 apow Ae|dsiq) ‘70831 0} 008 JO SBIEIS BYY UMOP Jor

440 01188 Sl €08MS UOHMS dId 18Ul %084D

- oo

Snje}s [ewoudqe juaiind Bulkjap

“JUN JOOpUI B} JO [ENUEJ UORE|EISU| B} Ul PAQLIOSaP 81e jiun Joopul
BU} JO JB]|04}UOD BJOWBI PAIIM B} UO pake|dsip S8Pod 408U B} JO S|ieleQ "SHI8UD SNOLIBA 10} SBPOD %98Ud pue sq3T 8y} asn

“Jlun JOOPU B} JO J3||0J3UOD BJOUIBI PAJIM B} UO pake|dsip sapod 3oayod
ayj Buisn 0} UOHIPPE Ul JIUN JOOPINO BU} JO PIEOq “D'd dU} U0 SATT SU} YIM }un JOOPINO auy} Jo sisoubelp }nej wiopad Ued NoA

ONILOOHS3TaNOo¥ L Vh

JapaAu| eybiqg Jadng

— 114 -



N3-6¢

6¢

uni ysa)

*20eNS aJey) ay) o} |lo Jojesablyal Aldde Jou og

>08Yo
yea| seo) ‘abieyod yuelabuyay ‘Aip wnnoep ‘(3s8) WBIIY) o

awiy A1ong sioopu|
Buidey Jo Buiyoulq
yjuow | ueyy ssa
sI00pINQ
Buiyould J0W JO Yuow |
Jauuew Buung wiay uoljed0| Juswase|d

V0L 7Y 10} 1Bie| o] € Sawooag

A

€€c | v6L | zoL | o€l | 06 2y lod

0yz | L6L | 991 | ZEL | L6 | Voipyiod
Jejawelp

06L0 | 6610 | L2VD | 60 | ¥'9D Jono| f—g—|
adid Jaddop

(ww)

v :9zIs Bujuiyoew aiel4 (z

3M0GE

se awesg 12 174 BA0(ge se swes 229 104
9 62 9z 2 L | VOLpyiod ﬁl: 7
seewep| 7N
06l@ | 6610 | LCl@ | S60 90 Jeyno @
adid Jaddop
(ww)

H :Uipim anu aued (1
uoissaldwod adid 0} anp azis Buluiyosew

NO « Z08MSJo € g
youms

Ms adid Bupsixg

("psepueys adid ayy ul Juswdinba ay)

J0 aunssaud ajoAo Bunesabluyal ay) 1o14sal 0} JopIo Ul
MOJaq 9|gE)} 8Y} Ul SJUSJUOD By} }8S 0} aIns ag) (‘Mojaq
a|qe} 8y} 0} Jojey) adid Bunsixe 10} NO « 440 A10joey
woyy Juswdiys }y "apis NO O} HuN JOOPINO 8y} JO PIEOq

Dd 1043u02 3J9A2 8y} uo yoyms adid Bunsixe ayy uin| «

(ww 6°GL@ st ozis adid seb
dH 9 01 € [spow YO LY INO) (dH €) 08dS 10 Jun Joopino
ay) 1o} pasn s| Jebbiq Jo ww g@ adid seb e jey) eseo u|

Anu aueyy ay} abueys o} Aiessaosau Buidigd

A

V0L ¥ 10} 921s 0} 82IS BululyoeWw 8JB)) 8} dUIYORW-9Y *
(-adid Bunsixe
By} JO JNU aJe|} Y} 8SN JoU 0() "SHUN JOOPINO/I00PUI
BU} JOJ JIUN UleW BU} 0} PaYOEJe INU aJey) e as() e
Bunsixa ay) 0} SHUN JOOPINO/IOOPUI B} JOBUUOD

—>| ‘sadid mau asn Jo sadid ay} ues|n
S3A

(‘Juesaud ale surewsal jo Ayyuenb abie|
e Jey) pabpnl si )i ‘sulewsal jo abieyosip si a1ay} §|)

oN A

(10109 3oe|q 40 APPNW
e 0} sabueyo |10 ay} JO 10j0d By} ‘sajeloLs}ep
10 8y} UBYAN) ¢,pabieyosip surewsal jo
Auenb ab.e| e Jo |10 paiojoosip Ajabie| sepn

A

o1

‘adid Buiyoueuq
By} ysnjy 0} ains aq osje ‘sadid uim} Jo aseo U] [ajoN
‘adid ay} Jo apisul sulewsai Aue
anowal 0} (ed|N G0 @inssaid uabouyu) Buiysnyy no Aues
pue Buidid 8y} wouy JouonIpuod Jie BupsIxd ay) SA0WSY e

A

M@@ e

i ed\l G'0 @inssaid seb uaboiN i

poylew umop dwind :A19nodal Juesablyay e
Jlo Bullanooa pue sadid ayy Buiues|o 1o o

Juesablyal

ay) Janooal ,1obuo Jo seynuiw g “xoidde 1oy apow
Bulj0oo ul pajesado si suolIpuod e Buisixe sy} JaYY e

sax A

ON \

¢Jauonipuod e Bunsixe ay) ajesado o} s|qissod )i s|

on A

sadid mau asn e
‘pasn aq jouue) :sadid Bunsixg

S3IA

¢sadid Bunsixa 8y} Uo SJUSP JO SBYDIRIOS BBy} aly

JaaAu] |ey)biq Jedng

‘Aiessaoau ale
sadid mau pue ‘Bujues|o Aq peAowal 8q JOUUBD }SNI 8y
‘sadid 8y} sJe)us UONESUSPUOD 0} NP Jayew ublaloy

10 ainjsiow uaym pajesausb aq Aew jsni asimisyiQ
:smoJjo} se sadid ay} a1nd ‘awiy Buol
€ 10} Jlun JOOP}NO 10 Joopul ay} Buiuado pue Buirowas usypp

mwm_m jo m:_._:U
VOl 104
adid youelq e 0} buidid ay) abueyo ases|d ‘ased yons uj
‘yibuans

aAIssa1dwod Juaioiynsul aaey jeyy pasn Buleq sadid
youelq Jo sased ale a1ay} ‘(waysAs a|duy ‘uimy) weysAs
uonelado snoaue) WIS 1o} JaUORIPUOD Jie Bunsixa ay} uQ

3001 dY1-09Y ‘2TI0SdML-089Y ‘2I0EdML-08Y
:aweu japow adid Buiyoueig

ag ueo j| ‘pasn aq o} si adid Buiyouelq jey) p:
sey YaIHSOL Uaym ‘Wa)sAs Uim) JUusLINdUOD dY Ul «
wa)sAs uoneiado snoaueynwis 1oy adid Buiysueag

‘seluedwod

1930 Ul YLy peldope aney Jey) sisuonipuod Jie Jo sadid
Bunsixa ay Jo asn ay} 8ajuelent Jou op Ing ‘sIBUOIIPUOD
JIB JNO UO SM3IA Ino juasaidal pue Auedwod ino

Aq paw.yuoo usaq aAeY s)nsal aJe suonduosap aA0qe 8y |

“ojelola)ep
Kew Jossaidwod ayj Jo uonensul-buipuim sy «
*saLIas Jayie Jo Ajuo I\ ‘salias 18)sa
‘(azoaup-|oureg ‘gyH) suszuaq |Axe ‘(jlo oneyiuAs) SN ‘S
-|0a14 ‘osIung ‘(Jio [esaully) [10 Buimojjo} By} Uey) JBYO SI
Jauoipuod Jie Bunsixa ayy Jo |10 Jojesabuyas jo adAy sy | ‘6
"0}o pases| usym se yons pajeadal aie JSUOIpUuod
JIe 8y} Jo [eAowal pue uolje|jejsul Alelodwa) Usyp\ g
“JNOD0 [[IM B|gGNOJ} ‘PAAISSTO S| Jojew
uBI910} JO BINIXIW JO BNPISBI JESM JBYJO IO ‘}SNp [E}OW
Auiys ‘enpisai jo Ayyuenb abie| e ‘|10 paIojodSIp UBYAN »
‘paoejdal Bulaq pue Bujiey
Jossaidwod sy} Jo AIOJsIy e SEY JBUORIPUOD Il dY} UBYA\ /L
“|lo Juesablyal By} Ul USsS 8q UED anpisal
Jeam Jayjo Jo }snp [eaw Aulys jo Ayjuenb able| v «
Jlews peq
e 1o ‘anpisai Jo Apjuenb able| e ‘|10 paIojoosIp Sl 818y «
+adid ay} apisul pajessuab usaq sey jsni pue |10
By} Yim paxiw sey ainjsiow Jeyy Ajiqissod auyj si aiay |
110|090 ul udalb Jsni Jaddoo s aloy]
lewlou
woly Juasayip Aueso aq o} pabpnl si 10 ay} Ji 08yD
‘palanooal usaq sey juesablyal
19)je PAAOLUBI S| JBUONIPUOD Jle Bulsixe ay} UsYA\ “9

8¢ 8¢-N3

‘pajessusb
uaaq sey jsnu usalb saddoo ey Ayjiqissod ayy st aisy] -
‘sadid Bupsixe
ay) 0} payoeype s IaAIp a|ge|ieA. A|e1o1aWwWod e UsYp\\ G
‘sadid 8y} apisul sulewal a1njsiow 10
110 Auip jo Ayyuenb abue| e jeyy Anjiqissod ayy sl 818y
Jiun A1enooal
jJuesablyal e Buisn palanooal aq jouued Juesablyal UsYpm v
-adid ay} Buusjus ‘ainisiow
Buipnjour ‘ie 1o Jajem uiel jo Ay sod ay) sl 219y
"paj|ya. pue paiedal Jou aIom SO
ay} pue sadid ay} wo.ly payes| seb ay} Jo ‘pajoauuod:
sadid 8y} YjIm 1| SEM JIUN JOOPINO BY} USYA\ '€
‘syplom Buidid yuesaBlyas sy Joy sadid
MBU 8SN 0} 8INS 8q ‘WW /" Uey} SS9| SI SSaUNDIY}
Y} pue sS9| 40 WW 2z Sl Jeyowelp adid ay} aseo u| «

(0L0vd)
0L | 0L | 80 | 80 | 80 ¢cd | sseuxlyl
VOLPY
0'6L0|6'5L0|L210| 560 | ¥'9@ | Jelowelp sejno adid

(ww) ssauyoly) pue sajowelp adid
"9SED }SIOM BY) Ul
yeauq 0} adid ay) asneos Aew yoiym ‘syenbapeul aq Aew
yibuans ainssaud ay} ‘pasn si adid Jsuulyy e uo adid auy
U0 JUSp 10 YoJelos e st aiay} §| (D20¥Y Pue 2z Jo 1ey)
sawi} 9') by st Yo LY Jo ainssaid Bunelado ay] «
‘syiom Buidid yuelablyes ayy 4oy sadid mau
asn 0} aIns 8 ,‘'ssaudOIY) pue Jajawelp adid, payoads
ay) uey} Jauuly) si ssausjolyy adid Bunsixe sy} usypmy 'z
‘syom Buidid juelaBiyas ayy Joj sadi
M8U 8sn 0} 8INs 8q ‘AABBY SI JUSP 10 YOJEIOS B UBUM |
M3U UM wiay}
abBueyoxa Jo sadid Bupsixa ayj uea|) "aie Aay) se pasnal
aq jou pinoys sadid Bunsixa ay} ‘saseds Buimoj|oy ayj u|

sadid Bunysixa Jo asn 10} suonolIsay

("s)es| yuelablyal ou ale alay] ) Wybil ‘¢

(*sadid ayj Jo apisul }snp ou si alay|) uea|n g

(*sadid ayj jo apisul aunysiow ou sj atayy) Aig |

‘syjiom Buidid yuesabiyas

By} Ul SUOHIPUOD 931y} JO doUBsaId B} BAISS]O pue 308yD

sadid Buijsixa asnai 0} papaau suonIpuo?d diseg

‘sjopow VoL

Joy asoy 03 sadid 920¥Y pue zzy Bul
a|qissod ‘paies)d aq ued su
*3)Is |e20| 9y} 0} paLlajal Ajjeuonjuaauod ase Yjbuans
adid ay3 jo Ayjigerjal ayy Buiwiyuod pue sadid Bunsixa
ayj uo sjuap Jo SaYoJeIds Jo adUd)sIXa ay) Buiwiyuo)

oNINdvMm \/

‘suonejlejsul Jonpoud VoL vy Japaul [eybip
1no Joy pasnai aq ued Buidid 9201 pue gz bunsixs ay)

SuonoNIIsul Y10M

XIAN3ddV mh

JapaAu| eybiqg Jadng

—115—



N3-LE L€

*901j0U Jnoypm suolyesyoads jonpoud Aue abueyd o} ybu sy} seaiasal Jainjoejnuew ay |

spuepayloN
SHaMIBPPIY gV 0862
9/ SNQIsOd ‘6€ 1eBISIIN

eusny |ebnuod Ag S21Uy2s| TOO0DHILNI puejjoH
Ze19 0108-V ‘Gi essebsialod €¥0-¥6.Z dpIxewe) | osld’| 908819 ‘SUBYlY GZG L)L
H'a'w yeoys|jesebsjapueH B103NS 010 HIP3 € N ‘8lo4 -}991)s UssIapuy By -'y'S
L I »DZOOW__/\ \CNDCJI Op BPIUBAY Y7 OpBUOIDIpuUOD OCEO_:UCOO;__< SB||aH J81ie) 929819
Binqueyion ¢/ ¥V - [ebnuod Jeuien [ebnyog wisyssie|yosiaiun
20%-S * g€ Beausnpu) sposy puejod 91./G8 T esseljsuosip3
-9¥68 X09'0'd - gV Jo1ie) uspamg MesIeM 9/9-20 | ndejsod Y "00 B HqWD Jalue) Auewsan
pupep '0°0'7 'dg eys|od Jaiied puejod souelq
97082 '8€-9¢ BuB||8ISED uspamg ‘Binquaiion X8pay [SNRUON 22110 61
08sed - “7'S eueds3 Jelie) uledg €1 20%-S 'z€ Beauysnpu) sposy dg [IYL 8p 8oy 'y'S J8uied |souel4
euisny -9¥68 XOg9'0Od - gV Jaleny AemioN pueuld ‘HuIS|oH 0S600
zZel9) 0108-V ‘G ossebsialod EJ[BN ‘9L HINH BaUSA BIS V8C djusionAeuur] AQ Jauey puejuig
‘H'q'w Yeoys|jesebsjapueH ‘Jeauis elesd bulpjing oouind puejuig ‘Buis|eH 05600
uabejueewy ‘ ‘ANODHIV BIUSGAO|S ‘P $0IM9S 0OIM.LND eleN V/8Z 8luaonABUUI AQ Jele) B|uojs3
eusny wnibjeg Yewueq ‘punssylepaly
Zel9 0108-V ‘G ossebsiolad uadiemuy ‘0192-9 ‘Zh 009€ ‘01 foysioy ‘s/v X3AID yewuaq
H'q'w yeoys|jasabsjopueH ueeyo yeiB0jo4 AN NIHJ10d  Bunoquiaxn 908819 ‘sUalY GZGLL
usBejueewy ‘ ‘ANODYIV eeno|s -10a11s ussiepuy by -y’
eusny eluenyin Buuonipuoolly sejjeH Jaued snidAD
Ze19 0108-Y ‘Gy ossebsiajed pugjuld "BUIS|dH 05600 wnibleg
H'q'w yeoys|jesabsjepueH olgnday V8¢ @)ualonaeuur] AQ Jeuled eine] uadiemuy ‘0L92-9 ‘21
uabejueewnpy  ‘ANOONIVY yosz9 Aley ‘(ouen) ejueselin 85002 ueeyo yesbojod4 ‘AN NIHA10a wnibjeg
aas 6 ‘o1zues 'Y BIA vdS Joutey Arey eusny zeio
97d ‘uonaq ‘yinowAid 1s3 PpuB|aI| ‘MOPIOIA 0108-Y ‘Gt assebsajad
‘puj Jonljog ‘oS0l Weysiod 00 Aeig yled ssauisng ssoi) H'q'w yeoys|jesabsiapueH
P XN Ja1lEeD BqIYSOL AN uldayinos o€ 3uN uejpyd 19 puepJ| usbejueew|y ‘ANODYIY elsny

*333M Jo} 8|qisuodsal Auedwo) Jo sweN
Anunog

“1eonpoud ayy Jo ‘1onpoud ay) p|os Jey) Jajieisul/ialeap/doys ay) ‘Ajioey [ediolunw ay) 19B1U0D aseald ‘UonewIolUl [BUONIPPE JO4  «
‘painsus aq jsnw suole[nbai [e20] yim aoueldwod alIym ‘pPamol|o} 8q 0} dABY Jou Op
suonebiigo 333 M ‘N3 aY} apisino pios st jonpoud sy} ased u| ‘Ajunwwo) ueadoing apisino pjos synpoid o} Aldde jou saop aAOBIP SIYL  «
“adoos mo| A1unod 4o o |ley 1ey) s1onpoud 1oj Pamoj|o} 8q 0} SABY Jou Op suohebljgo JJFA PUB ‘PEMO]|0} 8] ISNW Me|
Anunoo ‘adoos 333N Wouy sjonpoid BWos apnjoxa SMe| AJunod 8sed U] “Sme| aje)s Jaquisw Buowe saousiayip aq Aew a1y} ‘SSS|oUUBASN  «
*s19zaaly pue siojesablyal ul Bnid ‘MY Z1 03 dn swaysAg J|dS ‘(s1auoiIpuo) Jiyy WOOY MOPUIAN)
Iwnya( ‘syun s|qenod o} ajqealjdde 333\ oY) Jepisuod pue ,‘uonejaidiaul 3030, oy buimojjoj [eseusb ul ate ap\ -
*A1JUN02 Yoes Ul 18S 81e SUONOUES ‘BAI0alIJ U} JO UOHB[OIA B JO 8SBO U]«
"MOJaq UMOYS SI AjUN0D Yoea Ul JOJNguISIp 4No 4O 1l 8y L
‘wa)sAs aA1}08]|00
e ybnouy} Jo Ajjoalip Jayjle ‘@)SeMm JO JudLwieal} pue UoIjos||oo Joy d|qisuodsal ale Jonpoid ayy Jo Jonquisip pue Jepodwi Jeonpoid 8y .
"Anoauip 333M plo dn sjoid Joingusip ay) aAey o) sjqissod aq Aew Ji ‘uoije|jejsul 1onpoid Mau e Jo 8SeD U]
“J0inquysip 8y} Jo Ayjedioiunw inoA Aq payioads se ‘Ajjioe} uonoajoo sjendoidde ayy 0} jonpoud sy Bujuinyas 1oy s|qisuodsal sl Jasn 8y«
"aA0a.IQ Y} Japun sjjey 1onpoud siy) 1ey) suesw 1onpoid ay) o) paxiye st jey) M |0qWAS UIg PO|9BYM JNO-PASSOI0 BYL
“|esodsip |euy o} 6uiob (,333M\,) 333 @1sem jo Auenb |ejo) ayy Jwi| 0} pue ‘(,333,) Juswdinba o1uoi}o8|e % oL308|e Jo BulpAoal
aseasou| ‘Juswdinba 01008 pue [EOLIOBIS JO WEal)s d)sem Buisealoul Jsey ay) a)oe) 0} 81e DI/96/200Z SAISIIP N JO seAdalqo 8yl
‘a)sem [ediolunw paposun se Jo
pasodsip aq jouued pue ‘paje|dwoo sI asn sy Jsje Ajgjesedas pe}os||00 aq isnw }| “D3/96/Z200Z SAOaIIP NT Yim Jueldwoo sijonpoad siyp .
‘(juswdinb3 o1u01j03|3 pue [eo}os]3 d)seA) JIIM 2ANvaIIA DT/96/200Z Y} SWOI[OM PUE JUSWUOIIAUS O} SAI)SUSS AIBA Ble BN\
"LINN 3HL 40 3SN3Y ¥O 1VSO0dSIa ‘3417 40 AN ¥od
Q3433N SI L3004 SIHL NI NOILYINYOLNI FHL "30Vd 34VS V NI d33X "LINN IHL ONITTVLSNI 380439 avay
*ONINYVM ANV NOILVINYOZNI LNVLYOdII

JapaAu| jepbiq Jadng

0€

‘suonsanb Aue Joj “0}a ‘siaj[ejsul ‘siajeap Joejuo) L
‘uornesiBa| [eoo] Jo ueadoin3 uo Buipuadap painbal aq Aew s)es| juelablyas o) suonoadsul [edlpousd ‘9
‘uone|siba|
|eo0] Juens|as Aue pue seseb asnoyusaif pajeurion)y ulepad uo 900z/z8 "ON uonenbay (93) Jepun Adwoo |leys
‘seb ay) Buibieyoal Jo yonpoud sy} Buinow usym se yons ‘onpoud siyy ul seb asnoyusaib pajeunon)y ayy jo Bulpuey Auy g
‘Jonpo.d s1y} 891A18S pue $S829E 0} paMo||e aJe [suuosiad aoinIas payiienb Alupg ¢
"o|qissod se uoos se paiiedal pue paddols aq |jeys yes| ay) ‘pajosjep
s1 seb asnoyuaaib pajeuLion|) paulejuoo ay} Jo abexes| Aue uayp ‘|esodsip Jo 8o1AIes ‘Uoie|jelsul Bulnp aiaydsouwe ay) 0}
pajuan Janau st sef esnoyusaib pajeulion) sy} jeyy ainsul ‘seb asnoyusalBb pajeuLion|; PaUIBJUOD 8Y} JO UOISSIWS JUsAdld °¢
‘o Buiqgnu wouy Buium ay) Juanaid 0} [8ge| By} JOAO }93Ys dAloaj0ld
jualedsuel; papnjoul ay} aoe(d ‘uay] "ul 8|qiiepul Buisn jage| Juesablyal ay) uo Ayyuenb juelabiyal pabieyo ayy ayum Aues|y 'z
"uol}eoo| Bulienooal Jo/pue Buibieyo ayy o) Jusoelpe |age| Juelablyas pasojous ay) aised |

NoiLnvo \/
GL6 L [ seo Jo (dM9) [enuajod Bujuiem [eqolo
Voilvd _ Seo Jo aweN |[edlwayd

10903014 030AY 8y} Aq paianod seseb asnoyuaalb pajeurionyy sulejuod jonpoud sy

0€-N3

JapaAu| eybiqg Jadng

—116—



[4> ¢E-N3

"JUBSUO0D S, JaInjoejnuew
8y} JNOY}IM PaoNpOoJjul 8Je SUONEed Ipow [euolelado JO [eojuyos) Ji pifeAul SBW00aq UOIEIE[OaP SIY] BJON

800¢ ‘¢-8.€ N3
‘pJepue)ls paziuowey Buimojjos ayy Jo suoisiroid ayy ypm saljdwo)

ME| [eUOI}EU O
Buisodsuely suone|nbal ayy pue (D3/2#/900Z 2AI08IIQ) 2AR0aIIT AIBUlyoely, 8y} jo suoisiroid ay} yum saljdwo)

J8UolIpUO) Iy SBLaS JeuaAu| [eNbig Jedng ‘aWeu [BloJawwon

H1-97Z81VY09LdS-AVY HL1-Z81VF09LdSAVY “H.1-81VY09LdS-AvY
‘YL-9Z81V0YLdS-AVY "HL-Z8LVYOVLdSAVY “HL1-81V¥0VLdS-AVY
“HL-9Z81VY0LLdSAVY “H1-Z81V0LLdS/AVY “HL-81VF0LLdS-AVY

‘3-9Z781V¥091dS-AVY ‘I-Z81VF09LdS-AVY ‘3-81V¥09LdS-AVYH

‘3-9Z81VY0v L dS-AVY ‘I-Z81VY0rLdS-AVY ‘3-81V¥0vLdS-AVY
‘3-9Z81VY0LLdSAVY ‘T-Z81V10LLdS-AVY ‘I-81V0LLdS-AVY :adAyepony

JeUORIPUOD JIY :UONeUILOUS( JHBUSD)
:MOJoq paquosap Alsulyoew ayj jey salejoap AgaieH

wopbury pspun
'9d. 97d ‘uoreq ‘HLNOWATd
‘a)eis3 |euysnpu| JaAl||ag ‘@so|) weysiod

‘PY1MN Jsuied eqiysol usploy 401
Jojoaui@ Bunesuibuz vIN3 eqiysoL Jonnejussaidoy
lleg %0IN pazuoyiny

NVAVI 1258-91+ usx-edonziys ‘lys-iin4 ‘eieyspel 9g¢
uolesodio) Jaied eqiysol “Jainjoejnuepy

Ajwiojuo) jo uonesepag

JapaAu| eybiqg Jadng

—117 -



14. DETACHMENTS

14-1. Qutdoor Unit
RAV-SP1104AT8 (7), RAV-SP1404AT8 (7), RAV-SP1604AT8 (7) series

No.| Part name Procedure Remarks
@ | Common
procedure A WARNING

Stop operation of the air conditioner and turn off
breaker switch.

/\ CAUTION

Ensure wearing of gloves when performing any work
in order to avoid injury from parts, etc.

1. Detachment
1) Remove the service panel.
(Hexagonal screws @4 x 10, 2 pcs.)
» Remove the screws and then pull service panel
downward to remove.

2) Remove the power supply cable and the indoor/
outdoor connecting wire from the cord clamp and
the terminal.

3) Remove the top plate.

(Hexagonal screws @4 x 10, 5 pcs.)

2. Attachment
1) Attach the top plate.
(Hexagonal screws @4 x 10, 5 pcs.)

2) Connect the power supply cable and the indoor/
outdoor connecting wire to the terminal and then
fix with the cord clamp.

b
V Top !)I%

/\ CAUTION

The power supply cable and the indoor/outdoor
connecting wire must be affixed along the crossover
pipe using a commercially available bundling band so
that they do not make contact with the compressor,
gas valve, gas pipe and discharge pipe.

3) Attach the front panel.
(Hexagonal screws @4 x10, 2 pcs.)
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No.

Part name

Procedure

Remarks

Discharge
port cabinet

1.

Detachment

1)
2)

3)

Carry out the operation in 1. of O above.
Remove the screws fixing the inverter assembly,

the discharge port cabinet and the partition board.

(ST1T @4 x 8, 4 pcs.)

Remove the screws for the discharge port cabinet
and the bottom plate.
(Hexagonal screw @4 x 10, 2 pcs.)

Remove screw for the discharge port cabinet and
heat exchanger. (ST1T @4 x 8, 1 pc.)
Remove screw for the discharge port cabinet and
the motor base. (ST1T @4 x 8, 2 pcs.)

Remove screws for the discharge port cabinet
and the fin guard.
(Hexagonal screw @4 x 10, 2 pcs.)

Attachment

1)

2)

Attach the discharge port cabinet and end board
of heat exchanger and fix with a screw.
(ST1IT @4 x 8, 1 pc.)

Mount other removed screws into original
positions.

Heat exchanger Motor base

Fin guard

Bottom plate
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No.

Part name

Procedure

Remarks

Side cabinet

1.

Detachment
1) Carry out the operation in 1. of O above.

2) Remove the screws fixing the inverter assembly
and the side cabinet. (ST1T @4 x 10, 3 pcs.)

3) Remove the screws for the side cabinet and the
valve fixing plate. (ST1T @4 x 10, 2 pcs.)
4) Remove screw for the side cabinet and piping
panel (rear). (Hexagonal screw @4 x 10, 2 pcs.)
5) Remove screw for the side cabinet and the
bottom plate. (Hexagonal screw @4 x 10, 1 pc.)
6) Remove screws for the side cabinet, heat
exchanger and the fin guard.
(Hexagonal screw @4 x 10, 5 pcs.)

Attachment

1) Temporarily suspend the side cabinet on the
inverter assembly using the hook.

2) Mount the removed screws in the opposite
procedure to that during detachment.

Discharge port cabinet Side cabinet

Inverter ass’y

Valve fixing plate

B eninin,

P

Valve fixing plate
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No.

Part name

Procedure

Remarks

Inverter
assembly

1.

2.

Detachment
1) Carry out the operation in 1. of (D, 1. of 3 above.

2) Remove the connectors connected to the Fan IPDU
board, the connector connected to other components
from the control board
(Interface board).

CN600: TS sensor (3P: White, tube: Gray)
CN601: TE sensor (2P: White, tube: Blue)
CN602: TO sensor (2P: Yellow, tube: Black)
CN603: TD sensor (3P: White, tube: Red)
CN604: TL sensor (2P: White, tube: White)
CN609: Case thermo. (2P: Blue)
CN690: High poressure switch (3P: Green)
CN700: 4-way coil (3P:Yellow)
CN710: PMV coil (6P: White)

» Fan IPDU board

CN700: Outdoors lower fan motor (3P: Blue)
CN750: Outdoors upper fan motor (3P: White)

Cut the banding band and remove connector connected
from fan motor to fan motor relay board.

* Remove connectors after unlocking housing section

3) Remove the screw (1 position) fixing the discharge port
cabinet.

4) Cut bundling band fixing various lead lines to inverter
assembly.

5) Remove sound-insulation plate (upper).

6) Remove terminal cover of compressor and remove
compressor lead.

7) Pull up the inverter assembly at upper side to remove
hook of partition plate (rear left part).

Attachment
1) Mount the inverter assembly on the partition plate.

/\ CAUTION

When mounting the inverter assembly on the partitioning
plate, ensure proper mounting of the hook (rear left part)
with partitioning plate.

2) Mount the individual components in the opposite
procedure to that during detachment.

Inverter \
assembly

NN
SN

o )

- o T
an:|PDU board

; = ding band’

: ij-inﬁg{%ﬁnﬂ/ﬂp ate

( )
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Part name Procedure Remarks

Interface board 1. Detachment

(Control board) 1) Carry out the operation in 1. of @, and
MCC-1599 1. of @ above.

2) Remove lead wires and connectors to other
components from the interface board
(control board).

CNO1 : Indoor/Outdoor connection terminal
(5P: White)

CNO2 : Power relay (3P: Red)

CN600: TS sensor (3P: White, tube: Gray)

CN601: TE sensor (2P: Green, tube: Blue)

CN602: TO sensor (2P: Yellow, tube: Black)

CN603: TD sensor (3P: White, tube: Red)

CN604 : TL sensor (2P: White, tube: White)

CN608: Connection with noise filter board
(2P: White)

CN609: Case thermo. (2P :Blue)

CN690: High pressure switch (3P: Green)

CN700: 4-way coil (3P: Yellow)

CN708: Magnet switch (3P: Blue)

CN710: PMV coil (6P: White) e o]

CN802: Connection with Fan IPDU board
(5P: white)

* Remove connectors after unlocking housing
section

&L

Remove the claws of the supports
(4 positions) fixing the board and remove the
interface board (Control board).

2. Attachment
1) Mount the interface board (Control board).

2) Mount the individual components in the
opposite procedure to that during detachment.

Statue of control board when removed
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No.

Part name

Procedure

Remarks

Fan-IPDU board
MCC-1597

1.

2.

Detachment

1) Carry out the operation in 1. of @O, and
1. of @ above.

2) Remove lead wires and connectors to other

components from the Fan-IPDU board.

CN500:

CN502:
CN504:
CN505:
CN602:
CN700:
CN750:

Connection between reactor and
noise filter board (7P, Red)
Compressor IPDU board (3P, White)
Interface board (5P, Blue)
Compressor IPDU board (5P, Red)
Noise filter board (2P, Black)
Outdoors lower fan motor (3P, Blue)
Outdoors upper fan motor (3P, White)

= Connectors should be removed after
unlocking the housing section.

3) Remove screw fixing the earth wire.

4) Remove the claw of the support (4 positions)
fixing the board and the screw (5 positions)
fixing the heat sink and then remove the Fan-

IPDU board.

Attachment
1) Mount Fan-IPDU board

2) Mount components in the opposite method to

that when removing.

FAN-IPDU board

Screw

Earth wire

Support
(2 positions)

Support
(2 positions)

State of Fan-IPDU board when removed
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Part name Procedure Remarks

Noise filter | 1. Detachment

board 1) Perform the operation in 1. of M,1. of @),
MCC-1600 1.-2 of ® and 1.-2 of ®.

2) Remove the screws (3 positions) fixing the inverter assem-
bly (front). Then slide the inverter assembly (front) upwardly
and remove.

3) Remove the lead wires connector to other components from
the noise filter board.

Fan-IPDU boardg

CNO5: Power supply terminal block (red)
CNO06: Power supply terminal block (White)
CNO7: Power supply terminal block (Black)
CNO08: Power supply terminal block (Gray)
CNO09: Connection to earth (Brown)
CN10: Posister (Red)

CN16: Relay (Red)

CN17: Compressor IPDU board (White)
CN18: Relay (Black)

CN19: Relay (Gray)

CN20: Power supply terminal block (White)
CN23: Fan-IPDU board (5P, Red)

CN50: Interface board (2P, White)

CN51: Fan-IPDU board (2P, Back)

# Connectors should be removed after unlocking the
housing section.

4) Remove the claw of the support (2 positions) and the screw
(2 positions) fixing the base and then remove the noise filter
base.

2. Attachment
1) Mount noise filter board.

2) Mount components in the opposite method to that when
removing.

— . State.of[noize.
filter board il
wheng‘rgmoved

Using the hook,
it is possible to temporarily suspend
the inverter assembly (front).
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No.

Part name

Procedure

Remarks

Compressor
IPDU board

MCC-1596

2.

. Detachment

1) Carry out the operation in 1. of D, 1. of @,
1.0f ®,1.0f ® and 1. of @.

2) Remove the screw (4 positions) fixing the inverter
assembly (IPDU).

3) Remove the lead wire and connector to other
components from the compressor IPDU board.

CNO4 : Posister (Red)

CNO09 : Power supply terminal block (Yellow)
CN10 : Power supply terminal block (Yellow)
CN11 : Relay (Red)

CN12 : Noise filter board (White)

CN13 : Relay (Black)

CN101: FAN-IPDU board (3P, White)
CN211: Compressor (Red)

CN212: Compressor (White)

CN213: Compressor (Black)

CN851: FAN-IPDU board (5P, Red)

+ Connectors should be removed after unlocking
the housing section.

4) Slide and remove the inverter assembly (IPDU).

5) Remove the screws (4 positions) fixing the heat
sink and the screws (3 positions) fixing the
compressor IPDU board and then remove the
compressor IPDU board.

Attachment
1) Mount compressor IPDU board.

2) Mount components in the opposite method to that
when removing.

Inverter assembly (front)

Screws (4 positions)

'Am or, &
IPDU board

State of compressor IPDU board
when removed
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No

Part name

Procedure

Part name

Fan motor

Carry out works of item 1 of D and work of @.

Remove the flange nut fixing the fan motor and the propeller
fan.

» The flange nut is loosened by turning it clockwise.
(When tightening it, turn it counterclockwise.)

Remove the propeller fan.

Remove the connector for the fan motor from the inverter.
(Remove the ferrite core of the lower fan motor because it is
used.)

Remove the fan motor lead from the fan motor lead fixed
rubber of the penetrated part of the partition board.

Remove the fixing screws (4 pieces each) while supporting
the fan motor so that it does not fall down.

* Cautions for assembling of fan motor

« Tighten the flange nut with 4.95N+m (50kgfecm).

 Adjust length of the fan motor lead wire at the fan motor
lead fixed rubber so that the fan motor lead is not slack-
ened; otherwise the fan motor lead may come to contact
with the propeller fan.
Attach the fan motor lead fixed rubber to the partition
board so that the projection is set at the refrigerating
cycle side.

» Be sure so that the rector body does not contact with the
fan motor lead.

» Be sure to bundle the removed bundling band with the
bundling band on the market.

* Necessarily attach the ferrite core of the lower fan motor
again. (Fix it with bundling band on the market.)

REQUIREMENT

Be sure to fix the fan motor lead to the motor base using the
metal band of the motor base so that the fan motor lead
does not come to contact with the propeller fan.

Propeller fan— ——— /)J"
\ < o

= 'L;ggsened by,
turnirTg”équliv'\./tise

Connector of
upper fan motor

Projection/Refrigerating
cycle side

Fan motor lead
fixed rubber

Ferrite core

Fah motor lead
fixed rubber g
o~
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No.| Part name Procedure Remarks
Compressor | 1. Removal of defective compressor

Compressor 1) Recover the refrigerant gas.

lead

2) Carry out work of item 1 of D, 1 of @ and 1 of @.

3) Remove the piping panel (Front).

Remove the piping panel (Front) and screws of the
bottom plate. (Hexagonal screw @4 x 10, 2 pcs.)
Remove screw of the piping panel (Front) and the
piping panel (Rear). (Hexagonal screw @4 x 10, 1 pc.)

4) Remove the piping panel (Rear).

Remove the piping panel (Rear) and screws of the
bottom plate. (Hexagonal screw @4 x 10, 2 pcs.)

5) Remove the sound-insulation plate.

(Upper, rolling in, rolling out)

6) Remove the terminal cover of the compressor and
then remove the compressor lead and the compressor
case thermo.

7) Remove TD sensor which is fixed to the discharge
pipe.

8) Remove the compressor lead.

Control P.C. board U : CN211 Red
V : CN212 White
W : CN213 Black
9) Remove ferrite core from compressor lead.
10) Using a burner, remove the discharge pipe and the
suction pipe which are connected to the
compressor.

/\ WARNING

In case of removing the piping by broiling the welded
part with a burner, if there is oil in the pipe, it may burst
into flames at the moment that wax melted, so take
sufficient care.

CAUTION

Note so that the flame does not catch the
4-way valve and PMV. (A malfunction may be caused.)

11) Pull off the discharge pipe and the suction pipe of
the refrigerating cycle upward.

12) Remove the compressor nuts which fix the
compressor to the bottom plate. (3 pcs.)

13) Pull out the compressor toward you.

CAUTION

As weight of the compressor is 20kg or more, handle it
by 2 workers.

Bundliﬁg band
(For thermal proof) 8

Ferrite core

|

Remove 3
(Discharge\pipg
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No. Part name Procedure Remarks
Compressor 2. Mounting of compressor
i Wrap the ferrite core with the compressor
Compressor lead 1) Mount the compressor in the reverse loag it for 1 fima,
(Continued) procedure for removal.

NOTE

After replacement of the compressor, be sure
to replace the compressor lead. (Repair part
code of compressor lead: 43160612)

In this time, wrap the ferrite core with the
compressor lead wire by 1 time.

As shown in the right figure, mount the
sound-insulation plate (rolling in, rolling out)
by passing through it between the
compressor and the piping, and between the
piping and the partition board.

Fix TD sensor by the bundling band for heat-
proof on the market via the pipe cover so that
TD sensor does not directly come to contact
with the discharge pipe.

3. Vacuuming
1) Connect the vacuum pump to the charge
port and the check joint of the gas pipe valve
and then drive the vacuum pump.
2) Carry out vacuuming until the vacuum low
pressure gauge indicates 1 (mmHg).

NOTE

Before vacuuming, open PMV fully.

If PMV is closed, vacuum may be impossible
between liquid pipe valve and PMV of the
outdoor unit.

Forced full-opening method of PMV
» Turn on the leakage breaker.

* Turn on 1 and 3 of Dip switch SW804 on the
control P.C. board of the outdoor unit.

» Keep pushing SW801 on the control P.C. board of
the outdoor unit for 1 second or more.

« After pushing SW801 for 1 second or more, turn
off the leakage breaker within 2 minutes.

4. Refrigerant charge
1) Add the refrigerant amount determined by
the pipe length from the charge port of the
valve.

Compressor lead

0 to 50 /

(Compressor lead positioning standard)

Put the end of
sound-insulation
plate (rolling out
on the other en
at this position.

Pass through sound-
insulation plate
(rolling out) between
suction pipe and
header pipe.

Pass through sound-insulation plate
(rolling in) between compressor and
discharge pipe, suction pipe and then put
the end of sound-insulation plate on the
other end at this position.

There should be no clearance between
sound-insulation plate (upper) and sound-
insulation plate (rolling out).

Sound-insulation plate
(upper)

ol

Sound-insulation
K rolling out) :
Insert one side
‘underfcultural rivet.
ot R
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No.

Part name

Procedure

Remarks

PMV coil

1. Detachment
1) Carry out work of item 1 of (D.

2) Turn the coil while pulling upward and then
remove the coil from the PMV main unit.

2. Attachment

1) Surely match the positioning projection of
the coil with the concave part of PMV main
unit and then fix it.

Concave part PMV main unit

PMV coil

Positioning projection

Fan guard

1. Detachment
1) Carry out works of item 1 of D and 1 of @.

REQUIREMENT

To prevent scratch on the product, carry out
the work on cardboard, cloth, etc.

2) Remove the discharge port cabinet and then
put on it so that the fan guard side directs
downward.

3) Remove the hooking claws (8 positions) of
the fan guard.

2. Attachment

1) Push the hooking claws (8 positions) with
hands from the front side to fix the claws.

REQUIREMENT

Check that all the hooking claws are fixed at
the specified positions.

Fan guard Bell mouth Discharge

port cabinet

N\
\
\\!\\\‘.\\i‘l

Hooking claw
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15. EXPLODED VIEWS AND PARTS LIST

Outdoor Unit

RAV-SP1104AT8-E, RAV-SP1104AT8Z-E, RAV-SP1104AT8ZG-E
RAV-SP1104AT8-TR, RAV-SP1104AT8Z-TR, RAV-SP1104AT8ZG-TR
RAV-SP1104AT7, RAV-SP1104AT7Z, RAV-SP1104AT7ZG

41,42, 43
38, 39, 40
f/
/
/
L7
L7
/
4
:
~ 37 |t
@
@
@
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Model name RAV-SP
Location | . No. Description 1104ATS-E 1104AT8Z-E | 1104AT8ZG-E
No. 1104AT8-TR 1104AT8Z-TR | 1104AT8ZG-TR
1104AT7 1104AT72Z 1104AT72G
1 43019904 | Holder, Sensor 3 3 3
2 43032441 | Nipple, Drain 1 1 1
3 43047246 | Bonnet, 3/8 IN 1 1 1
4 43047669 | Nut, Flange 2
5 43049739 | Cushion, Rubber 3 3 3
6 4304C703 | Compressor, DA422A3F-27M 1 1 1
7 43050407 | Thermostat, Bimetal 1 1 1
8 43060029 | Filter, Noise 1 1 1
9 43063317 | Holder, Thermostat 1 1 1
10 43197164 | Nut, Flange 2 2
11 43197174 | Nut, Comp. 3 3
12 43097212 | Nut, Comp. 3
13 43100437 | Panel, Front, Piping 1 1 1
14 43100438 | Panel, Back, Piping 1 1 1
15 43100439 | Panel, Front 1 1 1
16 43100440 | Plate, Roof 1 1 1
17 43100470 | Panel, Side 1 1 1
18 43100442 | Panel, Air Outlet 1 1 1
19 43100443 | Base Ass'’y 1 1 1
20 43107274 | Guard, Fin, Side 1 1 1
21 43107275 | Guard, Fin, Back 1 1 1
22 43107276 | Hanger 3 3 3
23 43109422 | Guard, Fan 2 2 2
24 43120244 | Fan, Propeller, PB521 2 2 2
25 43122113 | Bell Mouth 2 2 2
26 4312C037 | Motor, Fan, ICF-280-A100-1 2 2 2
27 43146676 | Joint, Check 1 1 1
28 43146686 | Valve, Packed, 9.52 1 1 1
29 43146687 | Valve, 4-Way, STF-0401G 1 1 1
30 43146722 | Coil, Solenoid, STF-01AJ502E1 1 1 1
31 43146724 | Valve, Ball, SBV-JA5GTC-1, RoHs 1 1 1
32 43148170 | Accumulator, 2.5L 1 1
33 43148188 | Accumulator, 2.5L 1
34 43151301 | Switch, Pressure 1 1 1
35 43160612 | Lead Ass’y, Compressor 1 1 1
36 43194029 | Bonnet 1 1 1
37 4311M659 | Mark, TOSHIBA 1 1 1
38 4314G266 | Condenser Ass’y, Down 1
39 4314G267 | Condenser Ass’y, Down 1
40 4314G268 | Condenser Ass’y, Down 1
41 4314G269 | Condenser Ass’y, Up 1
42 4314G270 | Condenser Ass’y, Up 1
43 4314G271 | Condenser Ass’y, Up 1
44 4314N023 | Valve, Plus, Modulaing, UKV-25D100 1 1 1
45 4314N025 | Coil, PMV, UKV-A038 1 1 1
46 4314Q031 | Strainer, 9.52 1 1 1
47 4314Q032 | Strainer 1 1 1
48 43158227 | Reactor, CH-78-FC 1 1 1
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Inverter Assembly

RAV-SP1104AT8-E, RAV-SP1104AT8Z-E, RAV-SP1104AT8ZG-E
RAV-SP1104AT8-TR, RAV-SP1104AT8Z-TR, RAV-SP1104AT8ZG-TR
RAV-SP1104AT7, RAV-SP1104AT7Z, RAV-SP1104AT7ZG

705 714 712 720
702 704

718, 719 720 / /
B e -
ng 0
o) = o
O
O

: O | =

Q |:| o ?

OO Bt
o ¢ » . —
1 Ll

R

711 718,719 —
[O][o&o][o]
N B

]
/

721 710 708 709

717 713 720
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Model name RAV-SP
Location| o . No. Description 1104ATS-E 1104AT8Z-E | 1104AT8ZG-E
No. 1104AT8-TR | 1104AT8Z-TR | 1104AT8ZG-TR
1104AT7 1104AT7Z 1104AT7ZG
701 | 43058288 | Reactor, CH-56-4Z 1 1 1
702 | 43154177 | Relay, 480V, 20A 1 1 1
704 | 43158207 | Reactor, CH-68 1 1 1
705 | 43153006 | PTC-Thermistor, ZPROYCE101A500 1 1 1
706 | 43050425 | Sensor Ass’y, TC (F6) 3 3 3
707 | 43150319 | Sensor Ass’y, TD (F4) 2 2 2
708 | 43160565 | Terminal Block, 3P, 20A, AC250A 1 1 1
709 43160579 | Terminal, 30A, 4P 1 1 1
710 | 43060859 | Fuse Block, 30A, 250V, FH153-PB 1 1 1
711 | 4316vate ggm%ﬁ?g%ﬁss’yv MCC-1596, 1 1 1
712 4316V391 | PC. Board Ass’y, MCC-1597, Fan-IPDU 1 1 1
713 | 4316V417 | PC. Board Ass'y, MCC-1599, CDB 1 1 1
714 | 4316V398 | P.C. Board Ass'y, MCC-1600, N/F 1 1 1
715 | 43063325 | Holder, Sensor 1 1 1
717 | 43160590 | Fuse, 6.3A, AC250V 3 3 3
718 | 43282001 | Bushing 5 5 5
719 | 43183020 | Collar 5 5 5
720 43063248 | Supporter Ass’y 2 2 2
721 | 43060700 | Fuse, 10A, 250V 1 1 1
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Outdoor Unit

RAV-SP1404AT8-E, RAV-SP1404AT8Z-E, RAV-SP1404AT8ZG-E
RAV-SP1404AT8-TR, RAV-SP1404AT8Z-TR, RAV-SP1404AT8ZG-TR
RAV-SP1404AT7, RAV-SP1404AT7Z, RAV-SP1404AT7ZG

41,42, 43
38, 39, 40
f/
/
/
L7
L7
/
4
:
~ 37 |t
@
@
@
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Model name RAV-SP
Location | . No. Description 1404ATS-E 1404AT8Z-E | 1404AT8ZG-E
No. 1404AT8-TR 1404AT8Z-TR | 1404AT8ZG-TR
1404AT7 1404AT72 1404AT72G
1 43019904 | Holder, Sensor 3 3 3
2 43032441 | Nipple, Drain 1 1 1
3 43047246 | Bonnet, 3/8 IN 1 1 1
4 43047669 | Nut, Flange 2
5 43049739 | Cushion, Rubber 3 3 3
6 4304C703 | Compressor, DA422A3F-27M 1 1 1
7 43050407 | Thermostat, Bimetal 1 1 1
8 43060029 | Filter, Noise 1 1 1
9 43063317 | Holder, Thermostat 1 1 1
10 43197164 | Nut, Flange 2 2
11 43197174 | Nut, Comp. 3 3
12 43097212 | Nut, Comp. 3
13 43100437 | Panel, Front, Piping 1 1 1
14 43100438 | Panel, Back, Piping 1 1 1
15 43100439 | Panel, Front 1 1 1
16 43100440 | Plate, Roof 1 1 1
17 43100470 | Panel, Side 1 1 1
18 43100442 | Panel, Air Outlet 1 1 1
19 43100443 | Base Ass'’y 1 1 1
20 43107274 | Guard, Fin, Side 1 1 1
21 43107275 | Guard, Fin, Back 1 1 1
22 43107276 | Hanger 3 3 3
23 43109422 | Guard, Fan 2 2 2
24 43120244 | Fan, Propeller, PB521 2 2 2
25 43122113 | Bell Mouth 2 2 2
26 4312C037 | Motor, Fan, ICF-280-A100-1 2 2 2
27 43146676 | Joint, Check 1 1 1
28 43146686 | Valve, Packed, 9.52 1 1 1
29 43146687 | Valve, 4-Way, STF-0401G 1 1 1
30 43146722 | Coil, Solenoid, STF-01AJ502E1 1 1 1
31 43146724 | Valve, Ball, SBV-JA5GTC-1, RoHs 1 1 1
32 43148170 | Accumulator, 2.5L 1 1
33 43148188 | Accumulator, 2.5L 1
34 43151301 | Switch, Pressure 1 1 1
35 43160612 | Lead Ass’y, Compressor 1 1 1
36 43194029 | Bonnet 1 1 1
37 4311M659 | Mark, TOSHIBA 1 1 1
38 4314G266 | Condenser Ass’y, Down 1
39 4314G267 | Condenser Ass’y, Down 1
40 4314G268 | Condenser Ass’y, Down 1
41 4314G269 | Condenser Ass’y, Up 1
42 4314G270 | Condenser Ass’y, Up 1
43 4314G271 | Condenser Ass’y, Up 1
44 4314N023 | Valve, Plus, Modulaing, UKV-25D100 1 1 1
45 4314N025 | Coil, PMV, UKV-A038 1 1 1
46 4314Q031 | Strainer, 9.52 1 1 1
47 4314Q032 | Strainer 1 1 1
48 43158227 | Reactor, CH-78-FC 1 1 1
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Inverter Unit

RAV-SP1404AT8-E, RAV-SP1404AT8Z-E, RAV-SP1404AT8ZG-E
RAV-SP1404AT8-TR, RAV-SP1404AT8Z-TR, RAV-SP1404AT8ZG-TR
RAV-SP1404AT7, RAV-SP1404AT7Z, RAV-SP1404AT7ZG

705 714 712 720
702 704
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Model name RAV-SP
Location| o . No. Description 1404ATS-E 1404AT8Z-E | 1404AT8ZG-E
No. 1404AT8-TR | 1404AT8Z-TR | 1404AT8ZG-TR
1404AT7 1404AT7Z 1404AT7ZG
701 | 43058288 | Reactor, CH-56-4Z 1 1 1
702 | 43154177 | Relay, 480V, 20A 1 1 1
704 | 43158207 | Reactor, CH-68 1 1 1
705 | 43153006 | PTC-Thermistor, ZPROYCE101A500 1 1 1
706 | 43050425 | Sensor Ass’y, TC (F6) 3 3 3
707 | 43150319 | Sensor Ass’y, TD (F4) 2 2 2
708 | 43160565 | Terminal Block, 3P, 20A, AC250A 1 1 1
709 43160579 | Terminal, 30A, 4P 1 1 1
710 | 43060859 | Fuse Block, 30A, 250V, FH153-PB 1 1 1
711 | 4316vate ggm%ﬁ?g%ﬁss’yv MCC-1596, 1 1 1
712 4316V391 | PC. Board Ass’y, MCC-1597, Fan-IPDU 1 1 1
713 | 4316V417 | PC. Board Ass'y, MCC-1599, CDB 1 1 1
714 | 4316V398 | P.C. Board Ass'y, MCC-1600, N/F 1 1 1
715 | 43063325 | Holder, Sensor 1 1 1
717 | 43160590 | Fuse, 6.3A, AC250V 3 3 3
718 | 43282001 | Bushing 5 5 5
719 | 43183020 | Collar 5 5 5
720 43063248 | Supporter Ass’y 2 2 2
721 | 43060700 | Fuse, 10A, 250V 1 1 1
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Outdoor Unit

RAV-SP1604AT8-E, RAV-SP1604AT8Z-E, RAV-SP1604AT8ZG-E
RAV-SP1604AT8-TR, RAV-SP1604AT8Z-TR, RAV-SP1604AT8ZG-TR
RAV-SP1604AT7, RAV-SP1604AT7Z, RAV-SP1604AT7ZG

38, 39, 40

M PN

" O
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Model name RAV-SP
Location | . No. Description 1604ATS-E 1604AT8Z-E | 1604AT8ZG-E
No. 1604AT8-TR 1604AT8Z-TR | 1604AT8ZG-TR
1604AT7 1604AT72Z 1604AT72G
1 43019904 | Holder, Sensor 3 3 3
2 43032441 | Nipple, Drain 1 1 1
3 43047246 | Bonnet, 3/8 IN 1 1 1
4 43047669 | Nut, Flange 2
5 43049739 | Cushion, Rubber 3 3 3
6 4304C703 | Compressor, DA422A3F-27M 1 1 1
7 43050407 | Thermostat, Bimetal 1 1 1
8 43060029 | Filter, Noise 1 1 1
9 43063317 | Holder, Thermostat 1 1 1
10 43197164 | Nut, Flange 2 2
11 43197174 | Nut, Comp. 3 3
12 43097212 | Nut, Comp. 3
13 43100437 | Panel, Front, Piping 1 1 1
14 43100438 | Panel, Back, Piping 1 1 1
15 43100439 | Panel, Front 1 1 1
16 43100440 | Plate, Roof 1 1 1
17 43100470 | Panel, Side 1 1 1
18 43100442 | Panel, Air Outlet 1 1 1
19 43100443 | Base Ass'’y 1 1 1
20 43107274 | Guard, Fin, Side 1 1 1
21 43107275 | Guard, Fin, Back 1 1 1
22 43107276 | Hanger 3 3 3
23 43109422 | Guard, Fan 2 2 2
24 43120244 | Fan, Propeller, PB521 2 2 2
25 43122113 | Bell Mouth 2 2 2
26 4312C037 | Motor, Fan, ICF-280-A100-1 2 2 2
27 43146676 | Joint, Check 1 1 1
28 43146686 | Valve, Packed, 9.52 1 1 1
29 43146687 | Valve, 4-Way, STF-0401G 1 1 1
30 43146722 | Coil, Solenoid, STF-01AJ502E1 1 1 1
31 43146724 | Valve, Ball, SBV-JA5GTC-1, RoHs 1 1 1
32 43148170 | Accumulator, 2.5L 1 1
33 43148188 | Accumulator, 2.5L 1
34 43151301 | Switch, Pressure 1 1 1
35 43160612 | Lead Ass’y, Compressor 1 1 1
36 43194029 | Bonnet 1 1 1
37 4311M659 | Mark, TOSHIBA 1 1 1
38 4314G266 | Condenser Ass’y, Down 1
39 4314G267 | Condenser Ass’y, Down 1
40 4314G268 | Condenser Ass’y, Down 1
41 4314G269 | Condenser Ass’y, Up 1
42 4314G270 | Condenser Ass’y, Up 1
43 4314G271 | Condenser Ass’y, Up 1
44 4314N023 | Valve, Plus, Modulaing, UKV-25D100 1 1 1
45 4314N025 | Coil, PMV, UKV-A038 1 1 1
46 4314Q031 | Strainer, 9.52 1 1 1
47 4314Q032 | Strainer 1 1 1
48 43158227 | Reactor, CH-78-FC 1 1 1
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Inverter Unit

RAV-SP1604AT8-E, RAV-SP1604AT8Z-E, RAV-SP1604AT8ZG-E}
RAV-SP1604AT8-TR, RAV-SP1604AT8Z-TR, RAV-SP1604AT8ZG-TR
RAV-SP1604AT7, RAV-SP1604AT7Z, RAV-SP1604AT7ZG
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Model name RAV-SP
Location| o . No. Description 1604ATS-E 1604AT8Z-E | 1604AT8ZG-E
No. 1604AT8-TR | 1604AT8Z-TR | 1604AT8ZG-TR
1604AT7 1604AT7Z 1604AT7ZG
701 | 43058288 | Reactor, CH-56-4Z 1 1 1
702 | 43154177 | Relay, 480V, 20A 1 1 1
704 | 43158207 | Reactor, CH-68 1 1 1
705 | 43153006 | PTC-Thermistor, ZPROYCE101A500 1 1 1
706 | 43050425 | Sensor Ass’y, TC (F6) 3 3 3
707 | 43150319 | Sensor Ass’y, TD (F4) 2 2 2
708 | 43160565 | Terminal Block, 3P, 20A, AC250A 1 1 1
709 43160579 | Terminal, 30A, 4P 1 1 1
710 | 43060859 | Fuse Block, 30A, 250V, FH153-PB 1 1 1
711 | 4316vate ggm%ﬁ?g%ﬁss’yv MCC-1596, 1 1 1
712 4316V391 | PC. Board Ass’y, MCC-1597, Fan-IPDU 1 1 1
713 | 4316V417 | PC. Board Ass'y, MCC-1599, CDB 1 1 1
714 | 4316V398 | P.C. Board Ass'y, MCC-1600, N/F 1 1 1
715 | 43063325 | Holder, Sensor 1 1 1
717 | 43160590 | Fuse, 6.3A, AC250V 3 3 3
718 | 43282001 | Bushing 5 5 5
719 | 43183020 | Collar 5 5 5
720 43063248 | Supporter Ass’y 2 2 2
721 | 43060700 | Fuse, 10A, 250V 1 1 1
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WARNINGS ON REFRIGERANT LEAKAGE

Check of Concentration Limit

The room in which the air conditioner is to be
installed requires a design that in the event of
refrigerant gas leaking out, its concentration will
not exceed a set limit.

The refrigerant R410A which is used in the air
conditioner is safe, without the toxicity or combustibility
of ammonia, and is not restricted by laws to be imposed
which protect the ozone layer.

However, since it contains more than air, it poses the
risk of suffocation if its concentration should rise
excessively. Suffocation from leakage of R410A is
almost non-existent.

With the recent increase in the number of high
concentration buildings, however, the installation of
multi air conditioner systems is on the increase because
of the need for effective use of floor space, individual
control, energy conservation by curtailing heat and
carrying power etc.

Most importantly, the multi air conditioner system is able
to replenish a large amount of refrigerant compared with
conventional individual air conditioners.

If a single unit of the multi conditioner system is to be
installed in a small room, select a suitable model and
installation procedure so that if the refrigerant
accidentally leaks out, its concentration does not reach
the limit (and in the event of an emergency, measures
can be made before injury can occur).

In a room where the concentration may exceed the limit,
create an opening with adjacent rooms, or install
mechanical ventilation combined with a gas leak
detection device.

The concentration is as given below.

Total amount of refrigerant (kg)
Min. volume of the indoor unit installed room (m?3)
< Concentration limit (kg/m3)

The concentration limit of R410A which is used in multi
air conditioners is 0.3kg/m?2.

NOTE 1 :

If there are 2 or more refrigerating systems in a single
refrigerating device, the amounts of refrigerant should
be as charged in each independent device.

_— Outdoor unit

e.g., charged pa—
amount (10k —e.g.,
(10kg) O O charged amount (15kg)

[ [ [ [ 1 /):I
Room A [ Room B | Room C | Room D | Room E Y Room F

7
Indoor unit

For the amount of charge in this example:
The possible amount of leaked refrigerant gas in
rooms A, B and C is 10kg.
The possible amount of leaked refrigerant gas in
rooms D, E and F is 15kg.

Important

NOTE 2 :
The standards for minimum room volume are as follows.
(1) No partition (shaded portion)

==

(2) When there is an effective opening with the
adjacent room for ventilation of leaking refrigerant
gas (opening without a door, or an opening 0.15%

or larger than the respective floor spaces at the top
or bottom of the door).

| »— Outdoor unit
—Refrigerant piping

= -

(8) If an indoor unit is installed in each partitioned room
and the refrigerant piping is interconnected, the
smallest room of course becomes the object. But
when a mechanical ventilation is installed
interlocked with a gas leakage detector in the
smallest room where the density limit is exceeded,
the volume of the next smallest room becomes the
object.

i Indoor unit

/ Refrigerant piping
Outdoor unit
| &3 \_I\
Indoor unit
Small Medium
room room Large room

Mechanical ventilation device - Gas leak detector

NOTE 3 :
The minimum indoor floor area compared with the

amount of refrigerant is roughly as follows:
(When the ceiling is 2.7m high)

wl ||
4
35 Range below the /
m? density limit /
30k of 0.3 kg/m3 Y,
(countermeasures
not needed)
© 25
o
< 20 4
S / Range above
= 15 L/ the density limit
S / of 0.3 kg/m3
s 10 (countermeasures ——
£ / neede
£ T
0 10 20 30
Total amount of refrigerant kg
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