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2.3 DISASSEMBLY PROCEDURE

AWARNING  Precaitions for sdety

@ Readthese "Recau Yors for sdety" carefully before sta (E §disassemby work and doit in the proper way.

® When disassembing, besureto tu E v the power. When disassenbling the eledrical components, check the eledrical wiring diagram.

@ The electrical components are under high voltage by the ope E W of the booster capadtor.
Fully discharge the capacitor before commencing a repair work. Failue to observe this warning could resutt in electric shack.

@ When partsof refrigerant cycle is dsassemided by welding, besureto work  Lecdlec Ynga refrigerant, if the refrigerant isn't
collected, the unit might explode.

@ Besureto callect refrigerant without spreading it in the air.

o These ontents are an example. Fleaserefer to asimilar part of actual unit.

(1) INdOOr UNItS ..evvnieiiiiii i See page 181.
(2) Outdoor unit
(a) Models FDC125, 140VN(S)A-W PCA012D089A /B\
2. To remove the fan motor (FM)

1. To remove the sevice panel O\
=) 3
(1) Reamovethe sevice panel.(%e No.1.)

(1) Remove5 sevice panel .xing *
screwsand removeit.
(2) Disconnet the motor connector(FMxx or GIFxx) orP@in control box.
(3) Remove4 fanguard . A& ] v Pws affeeremoveit.(Bt mark)
(4) Reamovethe propellerfan . /£ ] W amdremove it (EL mark)
(5) Ranove 4 fanmotor . /A ] wits and removeit.(E» mark)

Ny

3. To remove the dectronic expantion valve (EEV)
(1) Removethe ®rvicepanel.(Se No.1.)
(2) Disconnet the EEV onnedor(CNEV) on P@in control box.
(3) Ranovethe il of BBV by pull out on the top.
(4) Removewelded part of EE/ bywelding. (. mark

4. To remove the high pessureswitch (63H)
(1) Removethe srvice panel.(Se No.1.)
(2) Disconnet the 63Hconrector(CNH on PCB in ontrol box
(3) Remove welded part of highpressure swich by welding.(E- mark)

(5. To remove the 4way valve 0S h
(1) Removethe sevice panel.(Se No.1.)
(2) Disconnet the il of 4-wayvalwe conrector
(CNS) of’CB in ontrol box
(3) Ranovethe il of 4-wayvahe .Xng screv
and remove it.(B: mark)
(4) Remove welded part of 44way vale by
welding. (EL mark)
J

6. To remove the temperature sensors (example"Tho-D1")
(1) Reamovethe rvice panel.(Se No.1.)
(2) Disconnet the Tho-D1 comector(CNH) onPCBn control box.
(3) Pul out the temperature sensor "Tho-D1" from the sensor holder.
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. To remove the low pressure sensor (PSL)
(1) Remove the service panel.(See No.1.)
(2) Disconnect the PSL connector(CNPSL) on PCB in control box.
(3) Turn PSL unticlockwise and remove it.
(Double spanners are needed.)
* Be sure to collect a refrigerant before remove the low pressure sensor.

8. To remove the compressor (CM)

(1) Remove the service panel.(See No.1.)

(2) Remove the insulation which covers compressor. (Strings (a) —(b) should be loosen.)
(3) Remove the terminal cover fixing bolt and remove it, and disconnect the power wiring.
(4) Remove welded part of compressor by welding. (O mark)

(5) Remove 3 compressor fixing nuts(<— mark) using spaner or adjustable wrench.

Terminal cover

[

9. To remove the printed circuit board (PCB) )
(1) Remove the service panel and rear panel, top panel.
(2) Remove 3 cupper plate fixing screws.(O mark, Pic.®D)
(3) Pull off all the inserted connectors of control PCB.(Pic.)
(4) Take off 10 control PCB fixing locking supports and remove it.(Q mark, Pic.2)
(5) Pull off all the inserted connectors of NF PCB.(Pic.®)
(6) Take off 5 NF PCB fixing locking supports and remove it.(Q mark, Pic.®)

Front of control Rear of control
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(b) Models FDC200, 250, 280VSA-W

PCA012D109

. To remove the service panel
(1) Remove 2 service panel fixing screws and remove service panel.

. To remove the rear panel
(1) Remove the service panel.(See No.1.)
(2) Remove 12 rear panel fixing screws and remove rear panel.

I i
i
!
Ld !-\_
;J/ . 1
[ N\
3. To remove the fan motor (FM) ® . 1@

(1) Remove the service panel.(See No.1.) g

(2) Disconnect the motor connector(CNFANXx) on PCB in control box. _ == <R

(3) Remove 4 fan guard fixing screws and remove fan guard.(« mark, Pic.(D) - 11 i (‘5

(4) Remove the propeller fan fixing nut and remove propeller fan . || & - -/
("1 mark, Pic.(D) :

(5) Remove the fan motor wiring fixing bands. >

(6) Remove 4 fan motor fixing screws and remove fan motor.(« mark, Pic.2) ) =

A .
4. To remove the 4-way valve (20S) Coil of

(1) Remove the service panel and rear panel.(See No.1,2.) 4-way valve
(2) Disconnect the coil of 4-way valve connector(CNS)
on PCB in control box.
(3) Remove the coil of 4-way valve wiring fixing bands.
(4) Remove the coil of 4-way valve fixing screw
(< mark) and remove coil of 4-way valve.
(5) Remove welded part of 4-way valve by welding. ([ ] mark)

_+ 4-way valve

J

5. To remove the low pressure sensor (PSL)
(1) Remove the service panel and rear panel.(See No.1,2.)
(2) Disconnect the PSL connector(CNPS) on PCB in control box.
(3) Remove the PSL wiring fixing bands.
(4) Turn PSL to the left and remove PSL.
(Double spanners are needed.)
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6. To remove the electronic expansion valves (example"EEVC") Coil of EEVC

(1) Remove the service panel and rear panel.(See No.1,2.)
(2) Disconnect the EEVC connector(CNEEV1) on PCB in control box.
(3) Remove the EEVC coil wiring fixing bands.

(3) Remove the EEVC coil by pull out on the top.

(4) Remove welded part of EEV by welding. ((] mark)

7. To remove the high pressure switch (63H)

(1) Remove the service panel and rear panel.(See No.1,2.)

(2) Disconnect the 63H connector(CNH) on PCB in control box.
(3) Remove the high pressure switch wiring fixing bands.

(4) Remove the metal fitting fixing screws and remove metal fitting.(<«— mark)
(5) Remove welded part of high pressure switch by welding. ([_] mark)

(8. To remove bypass valves (example"SV1")

(1) Remove the service panel.(See No.1.)

(2) Disconnect the SV1 connector(CNF) on PCB in control box.

(3) Remove the coil of SV1 wiring fixing bands.

(4) Remove 3 coil of SV1 fixing screws and remove coil .(« mark)
\(5) Remove welded part of SV1 by welding.([ ] mark)

p
9. To remove the temperature sensors (example"Tho-D")
(1) Remove the service panel.(See No.1.)
(2) Remove the insulation which covers Tho-D.
(3) Disconnect the Tho-D connector(CNTH) on PCB in control box.
(4) Remove the Tho-D wiring fixing bands.
(5) Pull out the temperature sensor"Tho-D" from the sensor holder.

('10. To remove the compressor (CM)
(1) Remove the service panel and rear panel.(See No.1,2.)
(2) Remove front cover fixing screw and remove front cover.(« mark, Pic.(D)
(3) Remove 3 side cover fixing screws and remove side cover.(« mark, Pic.2)
(4) Remove the insulation ((a)—(d), Pic.(®) which covers compressor. (Strings (b)—(d), Pic.® should be loosen.)
(5) Remove 3 terminal cover fixing bolts(«— mark, Pic.®) and remove terminal cover
and disconnect the power wirings.
(6) Remove the crankcase heater.
(7) Pull out the temperature sensor"Tho-H" from the sensor holder.
(8) Remove the insulation ((e),(f), Pic.®) which covers welded part.
(9) Remove welded part of compressor by welding.([_] mark, Pic.®)
(10) Remove 3 oil separator fixing screws and remove oil separator.(« mark, Pic.®)
(\11) Remove 3 compressor fixing nuts(Q mark, Pic.®) using spanner or adjustable wrench.

=217 -



'22 « PAC-SM-426

)

|

I
!

I
B

11. To remove the printed circuit board (PCB)
< Control PCB>»
(1) Remove the service panel.(See No.1.)
(2) Pull off all the inserted connectors of control PCB.(Pic.()
(3) Remove wiring fixing screw of noise filter PCB.(> mark, Pic.(D)
(4) Take off 5 control PCB fixing locking supports and remove control PCB.(O mark, Pic.(D)
<Inverter PCB>
(1) Remove the service panel.(See No.1.)
(2) Remove 2 plate fixing screws and open plate.([_] mark, Pic.®)
(3) Pull off all the inserted connectors of inverter PCB.(Pic.®)
(4) Remove all wiring fixing screws of inverter PCB.(Pic.2)
(5) Take off 6 inverter PCB fixing locking supports and remove inverter PCB.(O mark, Pic.®)
< Noise filter PCB>
(1) Remove the service panel.(See No.1.)
(2) Pull off all the inserted connectors of noise filter PCB.(Pic.()
(3) Remove all wiring fixing screws of noise filter PCB.(Pic.(D)
(4) Take off 4 noise filter PCB fixing locking supports and remove noise filter PCB.(2 mark, Pic.d) )
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2.4 ELECTRICAL WIRING

See page 185.

(1) Indoor units

(2) Outdoor units

Model FDC100VNA-W, 125VNA-W, 140VNA-W
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Models FDC100VSA-W, 125VSA-W, 140VSA-W
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Models FDC200VSA-W, 250VSA-W, 280VSA-W
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2.5 PIPING SYSTEM

(1) Models FDC100-140VNA-W, 100-140VSA-W
(a) Single type
Models 100, 125, 140

Outdoor unit <— Cooling cycle < - - Heating cycle
M A-way valve Temperature sensor
Gas line ufﬂer = (Tho-A) \9

7
gt
I
|
Heat e xchanger
/\ Check valve e \

\Flare connecting Servi |
ervice valve

Temperature sensor (Flare connecting)
(Heat e xchanger)

- High pressure =
(Thi-R3) switch /

C M

Temperature sensor 6301 Temperature sensor
clurn air Mufﬂer (Tho-S) Lower pressure sensor
I-;"‘/ (Thi-A) Temperature sensor (PSL)
(Tho-D)

Heat e xchanger
Temperature sensor

| Temperature sensor (Tho-R1)
I.} — | (Heat e xchanger)

(Thi-R1)

Temperature sensor
(Heat e xchanger)

I;l‘/w

(Discharge)

Accumulator

Compressor
Temperature sensor

(Tho-R2)

Check joint

(Suction

)

Flare connecting
Subcooling
coil

Check joint

Liquid line Service valve
(#9.52) (Flare connecting)

Strainer

Strainer Strainer

Electronic Electronic
expansion valve expansion valve
(cooling)(EEVC) (heating)(EEVH)
Control
Receiver cooling

(b) Twin type
Model 140

Outdoor unit <—— Cooling cycle <- - - Heating cycle

Check joint 4-way valve o
/—Y; Temperature sensor

{ Muffler —> L (Tho-A) 9

{ - >

7

é _—

\Flare connecting

Temperature sensor
(Heat exchanger)

~ High pressure =
(Thi-R3) switch A

Service valve
(Flare connecting)
Heat e xchanger

Check val
L Eheck vatve Lower pressure

Temperature sensor 631 Temperature sensor sensor
Return air Muffler . (Tho-S) (PSL
(Thi-A) Temperature sensor Y g )
Heat exchanger (Tho-D) 6
Temperature sensor

Temperature sensor (Tho-R1)
(Heat exchanger)
(Thi-R1)
Temperature sensor
Heat exchanger,

(Thi-R2)

Discharge)

Accumulator

Compressor
Temperature sensor

joi Tho-R2
Flare connecting Check joint (Suction) (Tho-R2)
(99.52) Liquid line Subcooling
($9.52) coil
_____ - =
by, R et e WS a Check ot

S
Service valve
(Flare connecting)

Strainer

Strainer

Strainer

! i

! 1

1 1

i H I‘;iqui(}il )

| ranch pipe >

! : L Electronic Electronic

1 ! (6952) expansion valve expansion ya}lvc
' H (cooling)(EEVC) ool (heating)(EEVH)
| \ Contro

: : Receiver cooling

! |

! |
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Preset point of the protective devices

Parts name Mark eq:ju:i;t)ed 100, 125, 140 model
Temperatur.e sensor ) Active 63°C
(for protection over- Thi-R . N
loading in heating) Inactive 56°C
9 9 Indoor unit
Temperature sensor : Active 1.0°C
N Thi-R . .
(for frost prevention) Inactive 10°C
Temperature sensor . .
(for protection high Tho-R | Outdoor unit Acnv.e 65 C
. X Inactive 51°C
pressure in cooling)
Temperature sensor . .
(for detecting dis- Tho-D | Outdoor unit Acm’.e 13 BC
: Inactive 85°C
charge pipe temperature)
High pressure switch . Active 4.15MPa
(for protection) 63H1 Outdoor unit Inactive 3.15MPa
Low pressure sensor PSL Outdoor unit Active 0.079MPa

(for protection)

Inactive 0.227MPa
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(2) Models FDC200-280VSA-W

Twin type
Models 200, 250, 280

Gas branch pipe
($15.88)

'22 « PAC-SM-426

e
' = : ;
Indoor unit : Indoor unit Cooling cycle  <-- Heating cycle
: Check joint 4-way valve Temperature sensor
1 - ~
i g Gas line ¥ Muffler =\ (Tho-A) 9
Zaht Ly .I::] ------ F—AD >
Slervice valve
. F H
\Flare connecting (Flare connecting) Check joint ' l
Temperature sensor Lower pressure
(Heae exchanger) Hich /\ Check sensor P
- igh pressure
(Thi-R3) sw%tcl?
;l"]gmperat_ur)e sensor 63H1
eturn air,
(ThiA) Oil separator Heat exchanger
. . Temperature sensor
Heat exchanger Solenoid Strainer g (Tho-S)
valve(SV6) A 1
Temperature sensor ceumulator
(Heat exchanger)
(Thi-R1) /
Temperature sensor (Discharge) Temperature sensor, Temperature sensor
(Heat exchanger) (Suction)] (Tho-R1) A | |(Tho-R2)
(Thi-R2) " i l
ompressor’ ) ) Subcooli
) ‘Temperature sensor ubcooling
Flare connecting (Tho-H) coil
Strainer
9)_ 9). _____ Liquid line
- - 5
| i !
! ! ce---t-- ]
H H Service valve  Electronic Electronic
| | Liquid (Flare connecting) cxpapsmn valve expansion valve
: : branch pipe (cooling)(EEVC) Recorver (heating)(EEVH)
1 1 (99.52)
| o |
Lmmmee oo 2T o i
-

®Refrigerant line (one way) pipe size

Model

Gas line

Liquid line

200
250
280

In case of $22.22:35m
In case of ¢25.4 or 28.58 : 70m (200, 250)
60m (280)

In case of ¢9.52 : 40m (200)
In case of ¢ 12.7 : 70m (200, 250)
60m (280)

Preset point of the protective devices

Parts name Mark Eq:':i':ed 200, 250, 280 model
Temperature sensor . .
(for protection over- Thi-R Indoor unit ACtl.Ve 63 C
L . Inactive 56°C
loading in heating)
Temperature sensor . . Active 1.0°C
(for frost prevention) Thi-R Indoor unit Inactive 10°C
Temperature sensor . .
(for protection high Tho-R | Outdoor unit Acu.ve 64 C
. N Inactive 50°C
pressure in cooling)
Temperature sensor . )
(for detecting discharge Tho-D | Outdoor unit ACt]Ye 1350(:
) Inactive 90°C
pipe temperature)
High pressure switch 63H1 Outdoor unit Active 4.15MPa
(for protection) Inactive 3.15MPa
Low pressure sensor . Active 0.079MPa
(for protection) PSL Outdoor unit Inactive 0.227MPa
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3.1 OUTLINE OF OPERATION CONTROL BY MICROCOMPUTER

3.1.1 Remote control (option parts) ..........cccoioiiiiiiiiiiiiiieceeaes See page 4.
3.1.2 Operation control function by the wired remote control ............ See page 7.
3.1.3 Operation control function by the indoor control ..................... See page 10.
3.1.4 Operation control function by the outdoor control
(1) Compressor speed .
Unit: rps
Mode Cooling Heating
Item FDC71 FDC90 FDC100 FDC71 FDC90 FDC100
Upper limit 120 (80) 120 (68) 120 (74) 120 (90) 120 (70) 120 (70)
Lower limit 12 12

Note Value in () are for the silent mode.

(2) Compressor protection start
(a) Compressor protection start |
(i) Operating condition
When the compressor is turned ON from the state of OFF
(ii) Detail of operation

During the protection start I control, the upper limit of compressor speed is restricted to the speeds as shown in the

following table.
Unit: rps
Time after establishment of operating conditions (Including acceleration time)
Less than 3 min | Less than 5min | Less than7 min | Less than 9 min | 9 min or more
Cooling 120 120 120 120
FDC71 . TH2=10°C 120 120 120 120
Heating™
TH2<10°C 48 56 56 96 End of control
Cooling 120 120 120 120
FDC90,100 Heating TH2=10°C 55 55 75 95
TH2<10°C 55 55 75 95

Note (1) Judgment by the outdoor air temperature sensor (TH2) is made only at the start of control during heating operation.
(b) Compressor protection start 11
(i) Operating condition

When the outdoor air temperature sensor (TH2) has detected 10°C or lower after starting the compressor during
heating operation

(ii) Detail of operation

During the protection start II control, the upper limit of compressor speed is restricted to the speeds as shown in the

following table.
Unit: rps
Time after compressor ON (Including acceleration time)
Less than 1 min | Lessthan5min | Lessthan7min | Lessthan9min | 9 min or more
FDC71 40 40 120 120
TH2=-5°C 40 45 120 120 End of control
FDC90,100 TH2<-5°C 55 55 120 120
(3) Outdoor fan control
(a) Outdoor fan speed and fan motor speed o
Unit: min®
Fan speed | 1stspeed | 2nd speed | 3rd speed | 4th speed | 5th speed | 6th speed | 7th speed | 8th speed
FDC71 150 225 485 520 570 685 300 850
FDC90,100 150 300 500 650 740 835 890 950

(b) Outdoor fan control at start (Cooling operation only)

When the outdoor air temperature (TH2) is lower than 22°C at the start of compressor, the outdoor fan is operated at a

fixed speed.

(1) When the outdoor air temperature is 11°C or higher, the compressor runs at 2nd speed for 30 seconds after the

compressor ON.

(i1)) When the outdoor air temperature is lower than 11°C, the compressor runs at 1st speed for 30 seconds after the

compressor ON.
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(c) Relationship between compressor speed and outdoor fan speed
Outdoor fan speed is controlled according to the operation mode (Heating/cooling) and the compressor speed.

Unit: rps
Fan speed Ist speed | 2nd speed | 3rd speed | 4th speed | 5th speed | 6th speed | 7th speed | 8th speed
FDCT1 Cool.mg - - - 0-22 22-30 30-58 58-80 80-
Heating — — - 0-30 30-38 38-78 78-85 85-
Cooling - - 0-30 30-46 46-64 64-70 70-75 75-
FDi 1
90,100 Heating — — 0-30 30-46 46-70 70-90 90- —

(d) Outdoor fan control at low outdoor air temperature
(i) Cooling

1) Operating conditions
When the outdoor air temperature (TH2) is 22°C or lower for 30 seconds continuously while the compressor speed
is other than 0 rps

2) Detail of operation
After the outdoor fan operates at A speed for 60 seconds; the corresponding outdoor heat exchanger temperature
shall implement the following controls.

® Value of A
Outdoor fan
15°C < Outdoor air temperature 15th speed
10°C < Outdoor air temperature £ 15°C 12th speed
Outdoor air temperature £ 10°C 10th speed

a) Outdoor heat exchanger temperature = 21°C
After the outdoor fan speed drops (down) to 1 speed for 60 seconds; if the outdoor heat exchanger temperature is
lower than 21°C, gradually reduce the outdoor fan speed by 1 speed. (Lower limit 9th speed)
b) 21°C < Outdoor heat exchanger temperature = 38°C
After the outdoor fan speed maintains for 20 seconds; if the outdoor heat exchanger temperature is 21°C-38°C,
maintain outdoor fan speed again.
¢) Outdoor heat exchanger tempeature > 38°C
After the outdoor fan speed rises (up) to 1 speed for 60 seconds; if the outdoor heat exchanger temperature is
higher than 38°C, gradually increase outdoor fan speed by 1 speed. (Upper limit 15th speed)
3) Reset conditions
When either of the following conditions is satisfied
a) The outdoor air temperature (TH2) is 25°C or higher and fan speed is 15th speed or more.
b) The compressor speed is 0 rps.
4) Outdoor fan speed and fan motor speed

Unit: min

Fan speed | 9th speed | 10th speed | 11th speed | 12th speed | 13th speed | 14th speed | 15th speed
FDC71 150 200 240 260 290 390 485
FDC90,100{ 200 225 250 275 300 400 500

(ii) Heating

1) Operating condition
When the outdoor air temperature (TH2) is 4°C or lower for 30 seconds continuously while the compressor speed is
other than 0 rps

2) Detail of operation
The outdoor fan is stepped up by 2 speed step at each 20 seconds. (Upper limit 8th speed)

3) Reset conditions
When either of the following conditions is satisfied
a) The outdoor air temperature (TH2) is 6°C or higher.
b) The compressor speed is 0 rps.

(e) Outdoor fan control at overload
(i) Cooling

1) Operating condition
When the outdoor air temperature (TH2) is 41°C or higher for 30 seconds continuously while the compressor com-
mand speed is other than 0 rps

2) Detail of operation
The outdoor fan is stepped up by 3 speed. (Upper limit 8th speed)

3) Reset conditions
When either of the following conditions is satisfied
a) The outdoor air temperature (TH2) is 40°C or lower.
b) The compressor speed is 0 rps.

=227 -



'22 « PAC-SM-426

(ii) Heating
1) Operating conditions
When the outdoor air temperature (TH2) is 13°C or higher for 30 seconds continuously while the compressor speed is
other than 0 rps
2) Detail of operation
After the outdoor fan operates at -3 speed for 60 seconds; the corresponding outdoor heat exchanger temperature shall
implement the following controls.
a) Outdoor heat exchanger temperature = 10°C
After the outdoor fan speed rises (up) to 1 speed for 60 seconds; if the outdoor heat exchanger temperature is
lower than 10°C, gradually increase the outdoor fan speed by 1 speed.
b) 10°C < Outdoor heat exchanger temperature = 13°C
After the outdoor fan speed maintains for 20 seconds; if the outdoor heat exchanger temperature is 10°C-13°C,
maintain outdoor fan speed again.
¢) Outdoor heat exchanger tempeature > 13°C
After the outdoor fan speed drops (down) to 1 speed for 60 seconds; if the outdoor heat exchanger temperature
is higher than 13°C, gradually reduce outdoor fan speed by 1 speed. (Lower limit 2nd speed)
3) Reset conditions
When either of the following conditions is satisfied
a) The outdoor air temperature (TH2) is 11°C or lower.

b) The compressor speed is 0 rps.

(f) Outdoor fan motor protection
If the outdoor fan motor has operated at 75 min or lower for more than 30 seconds, the compressor and fan motor are stopped.
(4) Defrost operation
(a) Starting conditions (Defrost operation can be started only when all of the following conditions are satisfied.)
(1) After start of heating operation
When it elapsed 35 minutes (Accumulated compressor operation time)
(i1) After end of defrost operation
When it elapsed 35 minutes (Accumulated compressor operation time)
(iii) Outdoor heat exchanger sensor (TH1) temperature
When the temperature has been below -5°C for 3 minutes continuously
(iv) The difference between the outdoor air temperature and the outdoor heat exchanger temperature (TH2-TH1)
® The outdoor air temperature = -2°C : 7°C or higher
® -15°C < The outdoor air temperature < -2°C : 4/15 x The outdoor air temperature + 7°C or higher
® The outdoor air temperature = -15°C : -5°C or higher

0
o
2
R
e
o
(=9
=]
8
o]
&
2 -0 >
= Qo
2 &
= 5
g - Defrost operation
= & start
— Q?‘
g -15 )
< 55
g &
=]
o
-20
-20 -15 -10 -5 0 5 10

Outdoor air temperature (‘C)
(v) During continuous compressor operation
In addition, when the speed command from the indoor control of the indoor unit during heating operation has counted 0 rps

10 times or more and all conditions of (i), (ii) above and the outdoor air temperature is 3°C or less and the temperature for

outdoor heat exchanger sensor (TH1) is -5°C or less: 62 rps or more, -4°C or less: less than 62 rps are satisfied, defrost
operation is started.
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(b) Ending conditions (Operation returns to the heating cycle when either one of the following is satisfied.)
(1) Outdoor heat exchanger sensor (TH1) temperature: 10°C or higher

(i1) Continued operation time of defrost operation — For more than 15 minutes

* Defrost operation

Heating operation

Max. 15 minutes 2-7 minutes *

T
1 1
| - !
[ 7
1 1
1 1

Hot start operation

¥ Depends on an operation condition, the time can be longer than 7 minutes.
(5) Cooling overload protective control

(a) Operating conditions

When the outdoor air temperature (TH2) is 41°C or higher for 30 seconds continuously while the compressor speed is other

than O rps

(b) Detail of operation

(i) Taking the upper limit of compressor speed range at 85(60)rps, if the output speed obtained with the fuzzy calculation exceeds
the upper limit, the upper limit value is maintained.

(ii) The lower limit of compressor speed is set to 30(40[30:FDC71])rps and even if the calculated result becomes lower
than that after fuzzy calculation, the speed is kept to 30(40[30:FDC71])rps. However, when the thermostat OFF, the speed is
reduced to 0 prs.

Note Values in () are for outdoor air temperature at 47°C.

(c) Reset conditions
When either of the following condition is satisfied.
(i) The outdoor air temperature (TH2) is lower than 40°C.
(ii) The compressor speed is O rps. Upper limit 60rps
Lower limit 40 (30:FDC71) rps

Upper limit 85rps
Lower limit 30rps¢ f

OFF

40 41 46 47
Outdoor air temperature(°C)

(6) Cooling high pressure control
(a) Purpose
Prevents anomalous high pressure operation during cooling
(b) Detector
Outdoor heat exchanger sensor (THI)
(c) Detail of operation:

(Example) Fuzzy

After lapse of 20 sec. or over"”’ 1 t 8rps"”
After lapse of 20 sec. or over”’ 1 t 8rps"”
After lapse of 20 sec. or over”’ Sgggfg(l)l I:;:l
Orps
1 1 1
T T T
A B C
Outdoor heat exchanger temperature (°C)
Outdoor air Time after A B c
temperature(TH2) compressor ON
Less than 10 min 50 (45) | 58 (50)
Less than 15 min 50 (46) | 58 (51)
TH2 2 32°C Less than 20 min 50 (47) | 58 (52) | 60 (62)
Less than 25 min 50 (48) | 58 (53)
25 min or more 50 58 (54)
TH2 < 32°C — 51 53 56

Note Values in () are for the model FDC71.
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Notes (1) When the outdoor heat exchanger temperature is in the range of B-C°C, the compressor speed is reduced by 8 rps at each 20 seconds.
(2) When the temperature is C °C or higher, the compressor is stopped.
(3) When the outdoor heat exchanger temperature is in the range of A-B°C, if the compressor speed is been maintained and the operation has
continued for more than 20 seconds at the same speed, it returns to the normal cooling operation.

(7) Cooling low outdoor air temperature protective control
(a) Operating conditions
When the outdoor air temperature (TH2) is C°C or lower for 20 seconds continuously while the compressor speed is
other than 0 rps

(b) Detail of operation
(1) The lower limit of the compressor speed is set to 45 (35) <20> rps and even if the speed becomes lower than 45 (35)
<20> rps, the speed is kept to 45 (35) <20> rps. However, when the thermostat OFF, the speed is reduced to 0 rps.
(i) The upper limit of the compressor speed is set to 75 <120> rps and even if the calculated result becomes higher than

that after fuzzy calculation, the speed is kept to 75 <120> rps.

Notes (1) Valuesin ( ) are for outdoor air temperature is C or D.
(2) Values in < > are for outdoor air temperature is E or F.

ON (Upper limit 75 (60:FDC71) rps e Values of A, B, C, D, E, F
Lower limit 45 rps Model FDC71VNP-W
7'y ON [ Upper limit 75 rps Outdoor air temperature (°C)
Lower limit 35 rps
v A B (o3 D E F
1 ON (' Upper limit 120 rps|  First time 9 | 1 | 22| 25 | 26 | 28
v Lower limit 20 rps After th 4
er the secon
time 16 19 25 28 26 28
OFF
Models FDC90, 100VNP-W

A B C D E F Outdoor air temperature (°C)
Outdoor air temperature (°C)

A B Cc D E F

First time 9 11 22 25 26 28

(c) Reset conditions

When either of the following condition is satisfied
(i) The outdoor air temperature (TH2) is F °C or higher.

(i1) The compressor speed is 0 rps.
(8) Heating high pressure control
(a) Operating conditions
When the indoor heat exchanger temperature (Thi-R) has risen to a specified temperature while the compressor is turned on
(b) Detail of operation

Compressor speed is controlled according to the zones of indoor heat exchanger temperature as shown by the

following table.
Thi-R < P1 P1SThi-R<P2 | P2SThi-R<P3 | P3EThiR

Protection control speed (NP) Normal Retention NP-4rps NP-8rps

Sampling time (s) Normal 10 10 10
Model FDC71VNP-W Unit: °C Models FDC90, 100VNP-W Unit: °C
NP Thi-R P1 P2 P3 NP Thi-R P1 P2 P3

10 NP <50 45 52 54.5 10 NP <90 45 52 57
50 £ NP <115 45 52 57 90 S NP <120 45-43 52-45 57-48
115 £ NP <120 45-43 52-50 57-55 120 SNP 4 45 48
120 £ NP 4 50 55
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(9) Heating overload protective control
(a) Operating conditions
When the outdoor air temperature (TH2) is 13°C or higher continues for 30 seconds while the compressor speed is other than 0 rps
(b) Detail of operation

(i) Taking the upper limit of compressor speed range at 90(75)rps, if the output speed obtained with the fuzzy calculation exceeds
the upper limit, the upper limit value is maintained.

(ii) The lower limit of compressor speed is set to 30(40)rps and even if the calculated result becomes lower than that after
fuzzy calculation, the speed is kept to 30(40)rps. However, when the thermostat OFF, the speed is reduced to 0 prs.
Note Values in () are for outdoor air temperature at 17°C.
(c) Reset conditions
The outdoor air temperature (TH2) is lower than 11°C.
Upper limit 75rps

o Lower limit 40rps
Upper limit 90rps ?

Lower limit 30rps'

OFF

11 13 16 17
Outdoor air temperature(°C)

(10) Heating low outdoor air temperature protective control
(a) Operating conditions
When the outdoor air temperature (TH2) is 4°C or lower for 30 seconds continuously while the compressor speed is other than 0 rps
(b) Detail of operation

The lower limit compressor speed is changed as shown in the figure below.

Model FDC71VNP-W Models FDC90, 100VNP-W

7 S Lower limit45rps = & | Tttt Lower limit 55rps

X o — e Lower limit 45rps
1 Lower limit 35 rps t ‘

3 77777 Lower limit 35rps

--- Normal operation

-1 1 4 6 -10 -8 -1 1 4 6
Outdoor air temperature(°C) Outdoor air temperature (°C)

Normal operation

(c) Reset conditions

When either of the following condition is satisfied

(i) The outdoor air temperature (TH2) is higher than 6°C.

(i) The compressor speed is 0 rps.
(iii) Compressor protection start II is activate.
(11) Compressor overheat protection

(a) Purpose

It is designed to prevent deterioration of oil, burnout of motor coil and other trouble resulting from the compressor overheat.
(b) Detail of operation

(1) Speeds are controlled with temperature detected by the sensor mounted on the discharge pipe.
(Example) Fuzzy

A A After lapse of 3 min. or over " l t 4rps
After lapse of 3 min. or over® 4
ps
After lapse of 3 min. or over Lower limit ® 1
l 0 rps
+ } }
95 105 115

Discharge pipe temperature (°C)

Notes (1) When the discharge pipe temperature is in the range of 105-115°C, the speed is reduced by 4 rps.
(2) When the discharge pipe temperature is raised and continues operation for 20 seconds without changing, then the speed is reduced again by 4 rps.
(3) Ifthe discharge pipe temperature is in the range of 95-105°C even when the compressor speed is maintained for 3 minutes when the temperature is in the range

0f 95-105°C, the speed is raised by 1 rps and kept at that speed for 3 minutes. This process is repeated until the command speed is reached.
(4) Lower limit speed

Cooling | Heating

Lower limit speed 25 1ps 321ps
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(i) If the temperature of 115°C is detected by the sensor on the discharge pipe, then the compressor will stop immediately.
When the discharge pipe temperature drops and the time delay of 3 minutes is over, the unit starts again within 1 hour
but there is no start at the third time.

(12) Current safe
(a) Purpose
Current is controlled not to exceed the upper limit of the setting operation current.
(b) Detail of operation
(i) Input current to the converter is monitored with the current sensor fixed on the printed circuit board of the outdoor unit and, if
the operation current value reaches the limiting current value, the compressor speed is reduced.
(i1) If the mechanism is actuated when the compressor speed is less than 30 rps, the compressor is stopped immediately.

Operation starts again after a delay time of 3 minutes.

(13) Current cut
(a) Purpose
Inverter is protected from overcurrent.
(b) Detail of operation
Output current from the inverter is monitored with a shunt resistor and, if the current exceeds the setting value, the
compressor is stopped immediately. Operation starts again after a delay time of 3 minutes.
(14) Outdoor unit failure
This is a function for determining when there is trouble with the outdoor unit during air-conditioning.
The compressor is stopped if any one of the following in item (a), (b) is satisfied. Once the unit is stopped by this function,
it is not restarted.
(a) When the input current is measured at 1 A or less for 3 continuous minutes or more
(b) Ifthe outdoor unit sends a 0 rps signal to the indoor unit 3 times or more within 20 minutes of the power being turned on

(15) Serial signal transmission error protection
(a) Purpose
Prevents malfunction resulting from error on the indoor <> outdoor signals
(b) Detail of operation
(i) If the compressor is operating and a serial signal cannot be received from the indoor control with outdoor control
having serial signals continues for 7 minutes and 35 seconds, the compressor is stopped.
(ii) After the compressor has been stopped, it will be restarted after the compressor start delay if a serial signal can be

received again from the indoor control.
(16) Rotor lock

If the motor for the compressor does not turn after it has been started, it is determined that a compressor lock has oc-
curred and the compressor is stopped.

(17) Refrigeration cycle system protection
(a) Operating conditions
(1) When 5 (Heating: 9) minutes have elapsed after the compressor ON or the completion of the defrost control
(i) Other than the defrost control
(iii) When, after satisfying the conditions of (i) and (ii) above, the compressor speed, indoor air temperature (Thi-A) and

indoor heat exchanger temperature (Thi-R) have satisfied the conditions in the following table for 5 minutes:

Indoor air temperature (Thi-A)/

Operati d C d (N Ind ir t ture (Thi-A
peration mode ompressor speed (N) ndoor air temperature (Thi-A) Indoor heat exchanger temperature (Thi-R)
Cooling 40=N 10=Thi-A=40 Thi-A—4<Thi-R
< . 1 = ()°
Heating 40=N : Outdoor air temperature =0°C 0 <Thi-A =40 Thi-R<Thi-A+4

60=N : Outdoor air temperature < 0°C

(b) Detail of operation
(1) When the conditions of (a) above are satisfied, the compressor stops.
(i1) Error stop occurs when the compressor has stopped 3 times within 60 minutes.
(c) Reset condition
When the compressor has been turned OFF
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(18) Silent mode

As “Silent mode start” signal is received from the remote control, it operates by dropping the outdoor fan speed.

Model Ttem
FDC71VNP-W
FDC90, 100VNP-W

Outdoor fan tap (Upper limit)

Cooling: 7th speed, Heating: 7th speed

Cooling: 7th speed, Heating: 5th speed

(19) Broken wire detection on temperature sensor
(a) Outdoor heat exchanger temperature sersor, outdoor air temperature sensor
If the following is detected for 5 seconds continuously within 2 minutes to 2 minutes and 20 seconds after the

compressor ON or within 20 seconds after power ON, the compressor stops. After a delay of 3 minutes, it restarts but,

if the same is detected repeatedly 3 times within 40 minutes, the compressor stops with the anomalous stop.
Note During defrost operation and for 3 minutes after the end of defrost operation, it is not detected.

* Outdoor unit heat exchanger temperature sensor: -55°C or lower
* Outdoor air temperature sensor: -55°C or lower
(b) Discharge pipe temperature sensor
If the following is detected for 5 seconds continuously within 10 minutes to 10 minutes and 20 seconds after the

compressor ON, the compressor stops. After a delay of 3 minutes, it restarts but, if the same is detected repeatedly 3
times within 40 minutes, the compressor stops with the anomalous stop.

Note During defrost operation and for 3 minutes after the end of defrost operation, it is not detected.

* Discharge pipe temperature sensor: -25°C or lower

3.2 MAINTENANCE DATA

See page 42 of 1.2 chapter.
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3.3 ELECTRICAL WIRING

See page 185.

(1) Indoor un
(2) Outdoor units

Model FDC71VNP-W
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Models FDC90VNP-W, 100VNP-W
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3.4 PIPING SYSTEM
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Model 71
Outdoor unit ~—— Cooling cycle —*--- Heating cycle
Service valve Outdoor air
Gas pipe (Flare connecting) e temperature sensor
(¢12.7) Muffler [ — S (TH2)
— f >
Temperature sensor| » ---- Discharge pipe o I';'l
(Heat temperature sensor
exchanger) Reducer f = (TH3) ;
(Thi-R3) (Accessory) Check joint (= g
Temperature sensor
(Return air) 4-way valve,
(Thi-A)
I';I Heat
Heat Accumulator [\.exchanger
[N\exchanger Compressor
I%I\ Heat
Temperature sensor| exchanger
(Heat femperaure sensor;
exchanger) X Receiver (THI)
“ThiRD) Service valve ) Capillary tube
(Flare connecting) Electronic
Temperature sensorf expansion valve
(Helz]it ) Liquid pipe (EEV)
e()_(rchia;ir (6635) I Capillary tube
- -
et 7900 —=
Strainer Strainer
\ Reducer
(Accessory)
Models 90,100
Outdoor unit <—— Cooling cycle ~--- Heating cycle
Service valve Outdoor air
Gas pipe (Flare connecting) . femperature sensor
(¢ 15.88) (TH2)
. . 3\
Temperature sensor ---- Discharge pipe -
(Heat temperature sensor Accumlator
exchanger) (TH3) Heat
(Thi-R3) Check joint exchanger
Temperature sensor
(Rctu_rn air) 4-way valve
(Thi-A) Capillary
I%l tube
Hea}:
I'(;I\ [M\exchanger Compressor
Tcmpcmlulc sensor Heaﬁ
(Heat exchanger
exchanger) temperature sensor
N Service valve (TH1) O
(Thi-R1) v .
(Flare connecting) Electronic
Temperature sensor expansion valve
(Heat Liquid pipe (EEV)
cxch_angcr) (66.35) Capillary tube
(Thi-R2) ™ o — ——mp
<~ P m—
Strainer Strainer
Reducer
(Accessory)
Preset point of the protective devices
Parts name Mark Equipped unit 71 model 90,100 model
Temperature sensor (for protection overloading in heating) | +1. r1 or Active 63°C, Inactive 56°C
Thi-R2 Indoor unit
Temperature sensor (for frost prevention) Active 1.0°C, Inactive 10°C
N . . Active 62°C | Active 60°C
Temperature sensor (for protection high pressure in cooling) TH1 . 5 . N
Outdoor unit | nactive 45-50 C | Inactive 50°C
Temperature sensor (for detecting discharge pipe temperature) TH3 Active 115°C, Inactive 95C
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