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RAM-53NP3B
SPECIFICATIONS
TYPE DC INVERTER QUADRUPLE SYSTEM MULTI
OUTDOOR UNIT

MODEL RAM-53NP2B RAM-53NP3B

POWER SOURCE 19, 220 - 240V, 50/60Hz

TOTAL INPUT (W)

TOTAL AMPERES o REFER TO THE SPECIFICATIONS PAGE

COOLING CAPACITY (kW)

HEATING CAPACITY (B.T.U))

w 850
DIMENSIONS (mm) H 750
D 298
NET WEIGHT (kg) 51 /54

¥ After installation

SPECIFICATIONS AND PARTS ARE SUBJECT TO CHANGE FOR IMPROVEMENT

ROOM AIR CONDITIONER

OUTDOOR UNIT

JANUARY 2015  Refrigeration & Air-Conditioning Division



10.

11.

SAFETY DURING REPAIR WORK

In order to disassemble and repair
the unit in question, be sure to
disconnect the power cord plug
from the power outlet before starting
the work.

If it is necessary to replace any parts, they should be replaced with respective genuine parts for the unit,
and the replacement must be effected in correct manner according to the instructions in the Service Manual
of the unit.

If the contacts of electrical
parts are defective, replace the
electrical parts without trying to
repair them.

After completion of repairs, the initial state
should be restored.

Lead wires should be connected and laid as
in the initial state.

Modification of the unit by the user himself
should absolutely be prohibited.

Tools and measuring instruments for use in repairs or inspection should be accurately calibrated in advance.

In installing the unit having been repaired, be careful to prevent the occurence of any accident such as
electrical shock, leak of current, or bodily injury due to the drop of any part.

To check the insulation of the unit, measure the insulation resistance between the power cord plug and
grounding terminal of the unit. The insulation resistance should be 1M or more as measured by a 500V
DC megger.

The initial location of installation such as window, floor or the other should be checked for being and safe
enough to support the repaired unit again.

If it is found not so strong and safe, the unit should be installed at the initial location after reinforced or at
a new location.

Any inflammable object must not
be placed about the location of
installation.

Check the grounding to see whether
it is proper or not, and if it is found
improper, connect the grounding
terminal to the earth.




WORKING STANDARDS FOR PREVENTING BREAKAGE OF SEMICONDUCTORS

1.

Scope

The standards provide for items to be generally observed in carrying and handling semiconductors in relative
manufacturers during maintenance and handling thereof. (They apply the same to handling of abnormal
goods such as rejected goods being returned).

Object parts

(1) Micro computer

(2) Integrated circuits (I.C.)

(3) Field-effective transistor (F.E.T.)

(4) P.C. boards or the like to which the parts mentioned in (1) and (2) of this paragraph are equipped.

Iltems to be observed in handling

(1) Use a conductive container for carrying and storing of parts. (Even rejected goods should be handled
in the same way).

IC

A conductive polyvinyl bag

Conductive sponge

Fig. 1. Conductive container

(2) When any part is handled uncovered (in counting, packing and the like), the handling person must always
use himself as a body earth. (Make yourself a body earth by passing 1MQ earth resistance through a
ring or bracelet).

(3) Be careful not to touch the parts with your clothing when you hold a part even if a body earth is being
taken.

(4) Be sure to place a part on a metal plate with grounding.

(5) Be careful not to fail to turn off power when you repair the printed circuit board. At the same time, try
to repair the printed circuit board on a grounded metal plate.

Body earth
(Elimik conductive band)

Clip for connection with a
grounding wire

Fig. 2. Body Earth



(6) Use a three wire type soldering iron including a grounding wire.

Metal plate (of aluminium, stainless steel, etc.)
Bare copper wire (for body earth)

\1 | Working table

Resistor 1 MQ (1/2W)

Staple

., Earth wire

Fig. 3. Grounding of the working table

Soldering iron

Grounding wire

/

Screw stop at the screwed
part using a rag plate

Fig. 4. Grounding a solder iron

Use a high insulation mode (100V, 10MQ or higher) when ordinary iron is to be used.

(7) In checking circuits for maintenance, inspection or some others, be careful not to have the test probes of
the measuring instrument short circuit a load circuit or the like.



A CAUTION

1. In quiet or stop operation, slight flowing noise of refrigerant in the refrigerating cycle is heard occasionally,
but this noise is not abnormal for the operation.

2. When it thunders nearby, it is recommend to stop the operation and to disconnect the power cord plug
from the power outlet for safety.

3. In the event of power failure, the air conditioner will restart automatically in the previously selected mode
once the power is restored. In the event of power failure during TIMER operation, the air conditioner will
not start automatically. Re-press ON/OFF button after 3 minutes from when the unit off or power recovery.

4. If the room air conditioner is stopped by adjusting thermostat, or miss operation, and re-start in a moment,
there is occasion that the cooling and heating operation does not start for 3 minutes, it is not abnormal
and this is the result of the operation of IC delay circuit. This IC delay circuit ensures that there is no
danger of blowing fuse or damaging parts even if operation is restarted accidentally.

5. This room air conditioner should not be used at the cooling operation when the outside temperature is
below —10°C (14°F).

6. This room air conditioner (the reverse cycle) should not be used when the outside temperature is below
-15°C (5°F).
If the reverse cycle is used under this condition, the outside heat exchanger is frosted and efficiency falls.

7. When the outside heat exchanger is frosted, the frost is melted by operating the hot gas system, it is not
trouble that at this time fan stops and the vapour may rise from the outside heat exchanger.



SPECIFICATIONS

MODEL RAM-53NP2B RAM-53NP3B
FAN MOTOR 47 W
FAN MOTOR CAPACITOR NO
FAN MOTOR PROTECTOR NO
COMPRESSOR JU1015D9
COMPRESSOR MOTOR CAPACITOR NO
OVERLOAD PROTECTOR YES
OVERHEAT PROTECTOR YES
FUSE (for MICROPROCESSOR) 5.0A
POWER RELAY G4A
POWER SWITCH NO
TEMPORARY SWITCH NO
SERVICE SWITCH YES
TRANSFORMER NO
VARISTOR 450NR
NOISE SUPPRESSOR YES
THERMOSTAT YES(IC)
REMOTE CONTROL SWITCH (LIQUID CRYSTAL) NO

UNIT 19009
CSEB:\%ERANT CHARGING WITHOUT REFRIGERANT BECAUSE
(Refrigerant R410A) COUPLING IS FLARE TYPE.

PIPES (MAX.) MAX. 35m

% RAM-53NP2B
Additional charge of refrigerant is not required

% Ram-53NP3B
In case the pipe length is more than 35m, add refrigerant R410A at 20gram per every meter exceeds.



SPECIFICATIONS FOR INDOOR UNITS COMBINATION

TYPE

DC INVERTER QUADRUPLE SYSTEM MULTI COOLING AND HEATING

MODEL OUTDOOR UNIT

RAM-53NP2B

PHASE/VOLTAGE/FREQUENCY

10, 220 - 240V, 50/60Hz

CIRCUIT AMPERES TO CONNECT (A) 20A
CAPACITY (kW) 5.30
(B.T.U./h) 18,090
COOLING TOTAL INPUT (W) 1,550
(FOUR UNITS) EER (B.T.U./hW) 11.67
TOTAL AMPERES (A) 7.10 - 6.50
POWER FACTOR (%) 99
CAPACITY (kW) 6.80
(B.T.U./h) 23,200
HEATING TOTAL INPUT (W) 1,790
(FOUR UNITS) EER (B.T.U./hW) 12.96
TOTAL AMPERES (A) 8.20 - 7.50
POWER FACTOR (%) 99

MAXIMUM LENGTH OF PIPING

MAX. 35m (TWO UNIT TOTAL)

STANDARD CE (EMCSLVD)
MODEL RAM-53NP2B
W 1,008
PACKING H 800
(mm) D 394
cutt. 11.22
GROSS WEIGHT (kg) 53
FLARE NUT SIZE (SMALL/LARGE) (6.35D/9.52D)X2

OPERATION SCOPE

INDOOR SUCTION

OUTDOOR SUCTION

INDOOR SUCTION

TEMPERATURE (‘C) | TEMPERATURE (°C) HUMIDITY (%)
COOLING OPERATION SCOPE 16 ~ 32 —10 ~ 43 BELOW 80
HEATING OPERATION SCOPE BELOW 27 -15 ~ 21 —




SPECIFICATIONS FOR INDOOR UNITS COMBINATION

TYPE DC INVERTER QUADRUPLE SYSTEM MULTI COOLING AND HEATING
MODEL OUTDOOR UNIT RAM-53NP3B
PHASE/VOLTAGE/FREQUENCY 10, 220 - 240V, 50/60Hz
CIRCUIT AMPERES TO CONNECT (A) 20A
CAPACITY (kW) 530
(B.T.U./h) 18,000
COOLING TOTAL INPUT (W) 1,550
(FOUR UNITS) EER (B.T.U./hW) 11.67
TOTAL AMPERES (A) 7.12 - 6.52
POWER FACTOR (%) 99
CAPACITY (kW) 6.80
(B.T.U./h) 23,200
HEATING TOTAL INPUT (W) 1,620
(FOUR UNITS) EER (B.T.U./hW) 14.32
TOTAL AMPERES (A) 7.44 - 6.82
POWER FACTOR (%) 99
MAXIMUM LENGTH OF PIPING MAX. 45m (THREE UNIT TOTAL)
STANDARD CE (EMC&LVD)
MODEL RAM-53NP3B
w 1,008
PACKING H 800
(mm) D 394
cu.ft. 11.22
GROSS WEIGHT (kg) 56
FLARE NUT SIZE (SMALL/LARGE) (6.35D/9.52D)X2

OPERATION SCOPE

INDOOR SUCTION | OUTDOOR SUCTION | INDOOR SUCTION

TEMPERATURE ('C) | TEMPERATURE (°C) HUMIDITY (%)
COOLING OPERATION SCOPE 16 ~ 32 —10 ~ 43 BELOW 80
HEATING OPERATION SCOPE BELOW 27 —15 ~ 21 —
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3 ROOM MULTI-SPLIT INVERTER TYPE RAC: RAM-53NP3B

POSSIBLE COMBINATION TO OPERATE (SAME TIME OPERATION)

COOLING HEATING
POSSIBLE COMPINATIONS RATING (kW) FONER | AVPERE ) cop |ENERGY RATING o) } e TR A cop |[ENERGY
(RANGE) CONSUMPTION| 220 - 230 - 240 V RANK (RANGE) CONSUMPTION 220 - 230 - 240 RANK
TOTAL w) TOTAL] (W)
15 15 (106220 150 | sy |20 0 10 - 18 |40 | A (1 ome0) 200 | ooty |28 - 27 - 28 328 | c
c | 18 (106.200) 180 | vy |23 - 22 - 21 |se | A (1 tomo0) 250 | omqesey |32 - 30 - 29 362 | A
; 25 25 (oo 2s0) 250 | oesy |32 - 31 -20 a5 | A (ko) 390 (20:)‘3?;’80) 49 - 47 - 45 368 | A
S |as 35 100.250) 350 | onameey |47 0 45 - 43 |30 | A (t1bas0) 480 | onaergy |01 - 58 - 56 364 | A
50 50 (Lo 50) 500 | orgen |69 - 68 - 64 | 331 | A (t10re0) 650 | ovaorey |83 ¢ 78 - 78 361 A
so| 18 18 150 21_58;2990) 3.00 (203_21%00) 42 - 40 -39 | 326 A | 20 :1_502_"?_(;0) 400 (203(.)?580) 49 - 47 - 45 377 A
ag| 1o 18 1.0 "(1_5;;2?90) 3.30 (201)912500) 47 - 45 - 43 3.24 A 200 '('1_502_'55;0) 450 (201515370) 57 - 55 - 53 3.60 A
40|15+ 25 Y0 sk 400 | oogesyy |54 - 52 -0 a3 | A | 2% T 0B 590 | onaoroy |74 0 71 - 68 364 | A
50|18 38 0 o) 500 | oty |68 - 85 - 62 |3 | A | 2% 0 A 680 | Lonaoroy |84 - 80 - 77 374 | A
65| 1® 50 2 o) 530 | oonawoy |71 - 88 -85 a4z | A | MO0 0B 680 | Lonaoroy |84 - B0 - 77 374 | A
N 18 +18 180 "(1_5;;3(_’00) 3.60 (2010?%00) 50 - 47 - 45 3.33 A 250 '('1_502_'5520) 5.00 (2023%?250) 59 - 57 - 54 3.88 A
% 43|18+ 25 M sk 430 | e |50 - 56 - 54 a3 | A | P00 S0 640 | ooy |78 1 75 - 12 376 | A
T + ¥
% 53|18 35 T80 ko) 530 | oonaweoy |71 - 88 -85 a4z | A | B0 680 | Lonsoroy |85 - 81 - 78 368 | A
6g| '8 * 50 M0 e 5.30 (201)?260) 71 - 68 -es |4z | oA | MO0 P00 6.80 (2013?22810) 84 - 80 - 77 374 | A
50|28 * 25 20 k) 500 | oty |67 - 85 - 62 |40 | A | 30T S0 680 | Lonaoroy |84 - B0 - 77 374 | A
6o |25 * 35 22 a0 530 | onaey |71 - 88 -85 a2 | A | 2B 0 ST 680 | Lonaoroy |84 - B0 - 77 374 | A
70|35 33 285 isaaen) 530 | ooy |71 - 88 -85 a4z | A | M0 0 S0 680 | onsoroy |82 - 7O - 75 380 | A
75|28 * 50 1 "(1_58;?90) 5.30 (201)?15260) 71 - 68 - 65 342 A 227 '('1_56'_'7520) 6.80 (202)2810) 82 - 79 - 75 3.80 A
85|30 * 50 218 soben) 530 | onaeey |71 - 88 - 65 | sa2 | A | 2807 A% 680 | ovsorey |82 ¢ 78 - 75 380 | A
as| 1S T SN0 e | 450 | opame |61 - 58 -se st | A | 200 B0 T B0 600 | imaess |73 - 68 - 66 380 | A
4g| 15 F 15+ 18] 150 :1_5;;2?00)* 80 1 460 (2010‘312230) 65 - 62 - 60 | 338 A | 2% 11_502_'60_20) * 250 650 (20106—%0760) 74 - 70 - 68 401 A
55|10 T 15 251 145 ?1_53;‘(‘;_500)* 2411 530 (201515260) 71 - 68 - 65 342 A 172 ?1_501_'7720) * 336 6g0 (201:_?260) 7. 72 - 74 405 A
o |10 O SO N  aey 0| 530 | oneemey |71 - 68 -5 |saz | A [ M0 I ST ee0 | ooeey |77 - 72 - T4 405 | A
I R N (2010?;5280) R R I T e (zt;ri?geo) 77 - 72 - 74 405 | A
|16+ 18+ 18] 150 :1_5(1);2?00)* 1801 510 (20:)??260) 69 - 66 - 63 | 340 A 1.4 I1-502-.74§0) * 28 6g0 (2(;;?260) 77 - 72 - 74 405 A
sg| 1o T 18 25 1 *(1_58;?‘00)* 228 | 530 (20:)?15380) 71 - 68 - 65 342 A 162 ?1_502_'70;0) * 318 6e0 (2015?260) 7. 72 - 74 405 A
o |10 O ST a5 | ey |71 - 88 -5 |saz | A [ M0 BT ST ee0 | oosesny |77 - 72 - T4 405 | A
S R R (20:)?15280) R R I s e (20??260) 77 - 72 - 74 405 A
g R :1_53;2‘_100; 2041 550 (20:)?15280) 71 - 68 - 65 | 342 A 139 I1_502_'77_120) * 2T 60 (2&&??}60) 7 - 72 - 74 405 A
w |75 1O TS S N e ] 530 | ooomesny |71 - 68 -85 a4z | A | MDA SO0 e | ey |77 0 72 - T 405 | A
Elas|15*35+ 35] o isnaony 10| 530 | ooy |71 - 68 65 |saz | o [ V7O BV 28T a0 | ey |77 - 72 - T4 405 | A
54|18 F 18 18 AT 21_5;;2_700; B (20:)?15880) 71 - 68 - 65 | 342 A | 2 11_502_'72;0) * 22| gg (2(;‘;?260) 77 - 72 - 74 405 A
|18 F 18 250 156 *(1_5(1’;‘2%)* 2171 530 (2015156080) 71 - 68 - 65 342 A 201 ?1.502-'79120) T 219 6g0 (201:_?260) 7. 72 - 74 405 A
| M8 S A et 0| 59 | oneemy |71 - 68 -5 |aaz | A [ VR 8T S ee0 | ey |77 - 72 - T4 405 | A
I T N (2015‘15280) R N T e (201:_?260) 77 - 72 - 74 405 A
pg| 8 125+ 25( 140 21_5(1)l2_550)+ 1951 530 (20:)?15380) 74 - 68 - 65 | 342 A 180 11_502_'75_20) * 280 gg (20106_?260) 77 - 72 - 74 405 A
7|18 F 25+ 35] 122 “'(1_5;;;?60; 238 | 530 (20515280) 74 - 68 - 65 | 342 A 187 r1_502_'71;0) * 305 6g0 (2013?360) 7 - 712 - 74 405 A
s |10 OO A O8] 59 | ooeemy |71 - 68 -5 |aa2 | A [ MO BT R0 em0 | e |77 - 72 - T4 405 | A
75|25 * 25+ 251 177 *(15(1);;760)* 1771 530 (201){’15280) 71 - 68 -65 |34 | A | 2% ;1_50%f20) * 227 g (2(;;?260) 77 - 72 - 74 405 A
5|20 * 25+ 351 156 11_53;210)* 218 1 530 (202)?15?30) 712 - 681 -652 | 342 A | 200 ;1_502_'7020) * 280 gg (zgos-ﬁgsm M- 723 - 107 420 A
** REMARKS :

- ONE UNIT INDICATED ARE ONLY FOR ONE UNIT OPERATION WHEN TWO OR THREE INDOOR UNITS ARE CONNECTED.

- TWO UNITS INDICATED ARE ONLY FOR TWO UNIT OPERATION WHEN TWO OR THREE INDOOR UNITS ARE CONNECTED.
- THREE UNITS INDICATED ARE ONLY FOR THREE UNIT OPERATION WHEN THREE UNITS ARE CONNECTED.
- TOTAL VALUE OF EACH UNITS CAPACITY REACH 8.8kW.




DUAL AND TRIPLE SYSTEM MULTI R.A.C. RAM-53NP2B & RAM-53NP3B

INDOOR UNITS COMBINATIONS TO BE ABLE TO INSTALL

Two, three or four indoor units can be installed with one outdoor unit.
And total nominal cooling capacity should not be more than 8.8kW

CAPACITY (kW) SUITABLE ROOM SIZE (m?)
NOMINAL COOLING INDOOR UNIT at one unit operation at one unit operation
CAPACITY (kW) MODEL
COOLING HEATING COOLING HEATING
1.5kW RAK-15QPB 1.00~1.60 1.10~2.20 8~ 12 9~11
RAK-18RPB 1.50~2.00 1.80~3.50 8~ 12 9~11
1.8kW RAK-180XB 1.50~2.00 1.80~3.50 8~ 12 9~11
RAD-18QPB 1.50~2.00 1.80~3.50 8~ 12 9~11
RAK-25RPB 1.50~2.80 1.80~4.70 11~17 14~ 18
RAK-25RXB 1.50~2.80 1.80~4.70 11~17 14~ 18
2.5kwW RAD-25QPB 1.50~2.80 1.80~4.70 11~17 14~ 18
RAI-25QPB 1.50~2.80 1.80~4.70 11~17 14~18
RAF-25RXB 1.50~ 2.80 1.80~4.70 11~17 14~ 18
RAK-35RPB 1.50~3.90 1.80~5.80 16~24 17~22
RAK-35RXB 1.50~3.90 1.80~5.80 16~ 24 17~ 22
3.5kw RAD-35QPB 1.50~3.90 1.80~5.80 16~24 17~ 22
RAI-35QPB 1.50~3.90 1.80~ 5.80 16~24 17~22
RAF-35RXB 1.50~3.90 1.80~5.80 16~24 17~ 22
RAK-50RPB 1.50 ~ 5.60 1.80~7.20 23~ 34 23~29
RAK-50RXB 1.50 ~ 5.60 1.80~7.20 23~ 34 23~29
5.0kw RAD-50QPB 1.50~5.60 1.80~7.20 23~ 34 23~ 29
RAI-50QPB 1.50 ~ 5.60 1.80~7.20 23~ 34 23~29
RAF-50RXB 1.50 ~ 5.60 1.80~7.20 23~ 34 23~ 29

Be sure to connect two, three or four indoor units to this outdoor unit. If not, condensed water may
drop, resulting in trouble.
* Up to Three indoor unit is only applicable for RAM-53NP3B

- 10 -



DUAL SYSTEM MULTI R.A.C. RAM-53NP2B

INDOOR UNITS COMBINATIONS TO BE ABLE TO INSTALL

CONNECTING POSITION ON OUTDOOR UNIT (VALVE
POSSIBLE COMBINATIONSTO | ¢\ o) e 00011 6176 TO INSTALL (m?) DIAMETER)(mm)
INSTALL (kW)
No.1 No.2
6.35/9.52D 6.35/9.52D
15+15 (8~12)+(8~12) 15 1.5
15+1.8 (8~12)+(8~12) 15 1.8
15425 (8~12)+(11~17) 15 25
15435 (8~12)+ (16~ 24) 15 35
1.5+5.0 (8~12) + (23~ 34) 15 5.0
" 18+18 (8~12)+(8~12) 18 18
= 1.8425 (8~12)+ (11~ 17) 18 25
= 1.8+35 (8~12) + (16 ~ 24) 18 35
s 1.845.0 (8~12) + (23~ 34) 18 5.0
- 25425 (11~17) + (11~ 17) 25 25
2535 (11~17) + (16~ 24) 25 35
2.5+5.0 (9~ 15) + (22~ 31) 25 5.0
35435 (16~ 24) + (16 ~ 24) 35 35
3.5+5.0 (12~ 19) + (19~ 27) 35 5.0

1.5, 2.5, 3.5 & 5.0 means indoor units cooling
capacity class.

(1) Marking
®: needs flare adapter (9.52 — 12.7D): Part No. TA261D-4 001

(2) Suitable room size is determined based on the conditions below:

+ Climate is in the temperate zone like Tokyo, Japan.
» For usual residential use.

« Smaller figure is for light construction which means light thermally sealed.
- Larger figure is for heavy constructions, which means well thermally sealed.

-—11 =



TRIPLE SYSTEM MULTI R.A.C. RAM-53NP3B
INDOOR UNITS COMBINATIONS TO BE ABLE TO INSTALL
POSSIBLE COMBINATIONS TO SUITABLE ROOM SIZE TO INSTALL (m?) CONNECTING POSITION ON OUTDOOR UNIT (VALVE
INSTALL (kW) DIAMETER)(mm)
No.1 No.2 No.3
6.35/9.52D 6.35/9.52D 6.35/9.52D
1.5+1.5 (8~12)+(8~12) 1.5 15
1.5+1.8 (8~12)+(8~12) 1.5 1.8
1.542.5 (8~12)+(11~17) 1.5 25
1.5+43.5 (8~12) + (16~ 24) 1.5 3.5
1.5+5.0 (8~12) +(23~34) 1.5 ® 5.0
1.8+1.8 (8~12)+(8~12) 1.8 1.8
2 1.842.5 (8~12)+(11~17) 1.8 2.5
5 18435 (8~ 12) + (16~ 24) 18 35
g 1.845.0 (8~12) + (23~ 34) 18 ® 50
- 2.542.5 (11~17)+(11~17) 2.5 2.5
2.543.5 (11~17) + (16 ~ 24) 2.5 3.5
2.5+5.0 (9~15)+(22~31) 25 ® 50
3.543.5 (16~ 24) + (16 ~ 24) 3.5 3.5
3.5+5.0 (12~19) + (19 ~ 27) 3.5 ® 5.0
1.5+1.5+1.5 (8~12) +(8~12) + (8~ 12) 1.5 15 1.5
1.5+1.5+1.8 (8~12) +(8~12) + (8~ 12) 1.5 15 1.8
1.5+1.5+2.5 (8~12)+(8~12)+(11~17) 1.5 1.5 2.5
1.5+1.5+3.5 (8~12)+(8~12)+ (16 ~ 24) 1.5 15 3.5
1.5+1.5+5.0 (7~11) +(7~11) + (20~ 29) 1.5 1.5 ® 5.0
1.5+1.8+1.8 (8~12)+(8~12)+(8~12) 1.5 1.8 1.8
1.5+1.8+2.5 (8~12)+(8~12)+(11~17) 1.5 1.8 2.5
1.5+1.8+3.5 (8~12) +(8~12) + (16 ~ 24) 1.5 1.8 3.5
1.5+1.8+5.0 (7~10) +(8~12) + (19 ~ 28) 1.5 1.8 ® 5.0
g 1.542.542.5 (8~12) +(11~17) + (11~ 17) 1.5 2.5 2.5
> 1.542.543.5 (7~11) + (11~ 16) + (14 ~ 22) 1.5 2.5 3.5
‘ﬂ% 1.5+3.5+3.5 (6~10) + (12 ~19) + (12~ 19) 1.5 3.5 3.5
= 1.8+1.8+1.8 (8~12)+(8~12)+ (8~ 12) 1.8 1.8 1.8
1.8+1.8+2.5 (8~12)+(8~12)+(11~17) 1.8 1.8 2.5
1.8+1.8+3.5 (8~12)+(8~12) + (15~ 23) 1.8 1.8 3.5
1.8+1.8+5.0 (7~11)+(7~11) + (18~ 27) 1.8 1.8 ® 5.0
1.8+2.5+42.5 (8~12) + (11~ 17)+ (11~ 17) 1.8 2.5 25
1.8+2.5+3.5 (8~12)+(9~15)+(14~21) 1.8 2.5 3.5
1.8+3.5+3.5 (7~11) +(12~19) + (12~ 19) 1.8 3.5 3.5
2.5+2.5+2.5 (11~16) + (11~ 16) + (11~ 16) 2.5 2.5 2.5
2.5+2.5+3.5 (9~14) +(9~14) + (12~ 19) 2.5 2.5 3.5

1.5, 2.5, 3.5 & 5.0 means indoor units cooling
capacity class.

(1) Marking
@®: needs flare adapter (9.52 — 12.7D): Part No. TA261D-4 001

(2) Suitable room size is determined based on the conditions below:

« Climate is in the temperate zone like Tokyo, Japan.
« For usual residential use.

« Smaller figure is for light construction which means light thermally sealed.
- Larger figure is for heavy constructions,which means well thermally sealed.
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FEATURES

1. NEW REFRIGERANT

(1) New refrigerant R410A with no harmful effect on the ozone layer
Refrigerant R410A, which does not damage the ozone layer, was adopted instead of HCFC-22 which is planned
to be phased out globally by 2020.

(2) New refrigerating oil
The new refrigerant HFC-R410A is not compatible with conventional mineral oils and no lubrication can be
expected with those oils. To solve this, the artificial synthetic ester oil is newly adopted.

Cautions in relation to HFC (R410A)

1. Safety during Servicing
This air conditioner uses the new refrigerant HFC (R410A) for protecting the ozone layer. R410A has
several different characteristic features from HCFC-22. Therefore keep the following care items during
servicing for safety.

(1) Since the working pressure of R410A model is about 1.6 times higher than that of HCFC-22 models, it
becomes necessary to use part of piping materials and servicing tools exclusive for R410A model.

(2) It is necessary to exercise more care to prevent the foreign matters (oil, moisture, etc.) from mixing into
the piping than in the case of HCFC-22 model. Also, when storing the piping, securely seal its
openings with pinching and taping, etc..

(3) Be sure to charge the refrigerant from the liquid-phase side, as the liquid-phase/gas-phase-composition
changes a little in the case of R410A model.

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

(5) If a refrigeration gas leakage occurs during servicing, be sure to ventilate fully.
If the refrigerant gas comes into contact with fire, a poisonous gas may occur.

(6) 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.

(7) After completion of service 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 fandriven heater, space
heater, etc., a poisonous gas may occur.

- 13 —



2. Refrigerant Piping Materials

(1) Thickness of Refrigerant Piping
Although the thickness is same as inal Outsi
that for HCFC-22 model, as R410A Nomina utside

Thickness
model features higher pressure, be diameter diameter (mm) (mm)
sure to confirm the thickness prior to 1/4 6.35 0.8
use.
3/8 9.52 0.8
% Do not use thin pipes (thinner than
0.7 mm).
Projection "A"(mm) for Flare Tool for R410A
(2) Flare's Expansion Pipe (Clutch Type)
The projection when the new flare
tool is used, is as follows. When
using the conventional flare tool, be <|
sure to secure the following projection 1/4:0-0.5 7
by using a gauge for projection 1/2: 0-0.5
adjustment. U
*When using the conventional flare <
tool, use a gauge for projection
adjustment.
. ) Nominal Opposite Side Dimensions (mm)
(3) Flare Nut Dimensions , diameter of Flare Nuts for R410A
Along with changes in the expansion
pipe dimensions, the opposite side 1/4 17 (17)
dimensions of flare nuts whose
nominal diameter is 1/2 change so 3/8 22 (22)
that different torque wrenches must
be used.

*Figures in () denote those for
HCFC-22.
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3. Servicing Tools

(Changes in the Product and Components)

® In order to prevent any other refirigerant from being charged, R410A model is provided with the outdoor
unit whose control valve has a different service port diameter (port size: 7/16 UNF 20 threads per inch
— 1/2 UNF 20 threads per inch).

® In order to secure larger pressure resisting strength, flare expansion pipe dimensions and flare nut
dimensions have been changed.

(New Tools for R410A)

New tools for R410A

Applicable to
HCFC-22 Model

Changes

As pressure is high, it is impossible to measure by means of

Gauge manifold X conventional gauge. In order to prevent any other refrigerant
from being charged, each port diameter has been changed.
In order to increase pressure resistance, hose materials and
Ch h y port size have been changed (to 1/2 UNF 20 threads per
arge hose inch). When purchasing a charge hose, be sure to confirm
the port size.
El . As pressure is high and gasification speed is fast, it is difficult
ectronic balance for - . .
- ; O to read the indicated value by means of charging cylinder, as
refrigerant charging air bubbles occur.
X The opposite side dimensions of flare nuts increase.
Torque wrench (nominal diam. Incidentally, a common wrench is used for nominal diameters
1/2, 5/8) 1/4 and 3/8.
By increasing the clamp bar's receiving hole, strengh of spring
Flare tool (clutch type) © in the tool has been improved.
Gauge for projection Used when performing flare processing by means of
g -
adjustment conventional flare tool.
Vacuum pump adapter O Connected to conventional vacuum pump.
Gas leakage detector X Exclusive for HFC refrigerant.

® Incidentally, the "refrigerant cylinder" comes with the refrigerant designation (R410A) and protector coating
in the U.S.'s ARI specified rose color (ARI color code: PMS 507).

® Also, the "charge port and packing for refrigerant cylinder" require 1/2 UNF 20 threads per inch

corresponding to the charge hose's port size.

- 15—




4. Servicing work (Rerfigerant recharging)

® Compound Pressure
pressure gauge gauge

—-0.1MPa

@ Handle Lo
@ Handle Hi
© Charge hose

Charge hose @

Vacuum pump Ball valve
adapter

Vacuum pump

| «<—Refrigerant

O Charge hose cylinder

@ Service valve (2-Way) Scale

_ @
Ball valve \

® Service valve

© Service port (3-Way)

| A CAUTION|

1. Be sure to use the vacuum pump, vacuum pump
adapter and gauge manifold to refer to their instruction
manuals beforehand.

2. Ascertain that the vacuum pump is filled with oil to the
level designated on the oil gauge.

3. After closed the ball valve of charge hose, it should be
disconnected at service port side and refrigerant cylinder
side at first.

Next, after discharging the remained gas in the charge
hose by opening the ball valve a little, disconnect it at
gauge manifold side. You can prevent from being
released the refrigerant suddenly by connecting the ball
valve to service port. And you can work with more
safety.

— 16 —

Gauge manifold

Working steps

(1. Connect the charge hose @ to outdoor unit. )

v

2. Connect the vacuum pump adapter to the
vacuum pump. Connect the 1/2" conversion
adapter to the vacuum pump adapter.
Connect the charge hose @ to the conversion
adapter.

Then, service valve
© &@is closed.

3. Connect the charge hose @ to the refrigerant\
cylinder. J

v

4. Open the handle Lo @.

Turn ON the power switch of the vacuum
pump & adapter.

¢ Run the vacuum pump in specified time.
5. When the compound pressure gauge's

pointer has indicated -0.1MPa, place the
handle Lo @ in the fully closed position.

Turn OFF the power switch of the vacuum
pump & adapter.

6. Remove the charge hose @ of vacuum pump\

at portion @)

( . .
7. Air purge of gauge manifold.
® Open the refrigerant cylinder's valve and
push the valve core at portion @ of gauge
manifold. Then the refrigerant is discharge in
a moment.

J

J

(8. Calculation of charged refrigerant amount. )

9. Charging of refrigeration.
® Open the handle Lo@® in a turn and charge
the designated amount.

(10. Completion of charging. )

(1 1. Be closed the valve of charge hose @. )

(12. Run the compressor at cooling operation. )

®Remove the charge hose @ rom portion ©.
®Remove the charge hose @ from portion (&

v
v

(1 5. Gas leakage check.

(14. Attach the caps.

13. Remove the charge hose Q& ®. ]




RAM-53NP2B

INSTALLATION

PIPE LENGTH
(1) Total 35m maximum pipe length.
(2) Pipe length for one indoor unit : maximum 25m.

Indoor unit 1 Indoor unit 2
E | F |

@ Nan))

Outdoor unit L1

L2
Q
B — —
177 /
HIGHT DIFFERENCE
(1) Height : maximum + 20m
(2) Height difference between each indoor unit < 5m.
Indoor unit
( ) ()
T J
Maximum 5m _Indoor unit
( ) ()
Outdoor unit .
— Maximum +20m
L)
= = ~ '

® To the outdoor unit, up to two indoor units can be connected until the total value of
capacity to 8.8 kW.

® Make sure to connect to two indoor units.
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RAM-53NP3B

INSTALLATION

PIPE LENGTH
(1) Total 45m maximum pipe length.
(2) Pipe length for one indoor unit : maximum 25m.

Indoor unit 1 Indoor unit 2 Indoor unit 3

C— ¢ ) £ 1
I :TIU )mj__:u )f_lj_r
Outdoor unit L1 L2 L3
<~ 7

I/

I:I///// I:I//////////////////////////////////

HIGHT DIFFERENCE
(1) Height : maximum + 20m
(2) Height difference between each indoor unit < 5m.

_Indoor unit
[ N
T Indoor unit *
Maximum 5m _Indoor unit
l [ (O
[ e
Outdoor unit Maximum .20
L »
2/
= = i

® To the outdoor unit, up tothree indoor units can be connected until the total value of
capacity to 8.8kW.

® Make sure to connect to two or three more indoor units.
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MODEL RAM-53NP2B

One unit of 1.5kW, 1.8kW, 2.5kW, 3.5kW or 5.0kW

.52 (3/8" (5kW unit: Optional flare adaptor for piping is
2982 BRI [T hecessary)

clae
@

Indoor unit 2
I:l
(1

Outdoor unit pipe connection port

* Remove the side cover.

« For installation, refer as shown below.

% g} — 96.35 (1/4")
-,
= E One unit of 1.5kW, 1.8kW, 2.5kW, 3.5kW or 5.0kW
3 © 29.52 (3/8") N
g o g 22800 ( Flare adaptor for piping W
- ®
06.35 (1/4") The flare adaptor for piping is required

depending on combination of indoor units.
+ 99.52 (3/8”") = @ 12.7 (1/27)
Parts number TA261D-4 001

» The space indicated with a = mark is required to guarantee the air conditioner's performance. Install the airconditioner in a

place big enough to provide ample space for servicing and repairs later on.

.. above 200mm

)

~ above 50mm when
installed on the
ceiling of balcony

sk above 100mm

% give clearance
> as wide as possible

" above 100mm

s above 700mm

above 200mm

Connecting the pipe
» Install the unit in a stable place to minimize vibrationor noise.

- After arranging the cord and pipes, secure them inplace.

Face this side (suction side) of the unit to the wall.

Remove side cover

when connecting the
piping and connecting

cord.

Pull downward

L

+ Hold the handle of the side cover. Slide down and takeoff
the corner hook, then pull. Reverse these stepswhen installing.

—19 —
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Dimension of Mounting Stand of

the Outdoor Unit

(unit : mm)

mounting stand

320
340

>

12
35
508 198

(19




MODEL RAM-53NP3B

952 (3/8") (5kW unit: Optional flare adaptor for piping is
2992 necessary,)

©6.35 (1/4")
One unit of 1.5kW, 1.8kW, 2.5kW, 3.5kW or 5.0kW

09.52 (3/8") (5kW unit: Optional flare adaptor for piping is
BEEE necessary.)

Outdoor unit pipe connection port
Indoor unit 2

(0

N
@?@1‘[@ e J®
p @ @

Indoor unit 3

-
[
N
<
|
18

* Remove the side cover.

« For installation, refer as shown below.

Parts number TA261D-4 001

~— O, "
'§ 06.35 (1/4")
g ; 26,52 (3187 One unit of 1.5kW, 1.8kW, 2.5kW, 3.5kW or 5.0kW
= m-ng 2952 BRI ( Flare adaptor for piping W
; 06.35 (1/4") The flar_e adaptor for piping is_required .
~ 1_ Oneunitof 1.5kW, 1.8kW, 2.5kW, 3.5kW or 5.0kW ?Z%eggl?e?/g; f)gﬂtilga?tlar}zg,; indoor units.

» The space indicated with a = mark is required to guarantee the air conditioner's performance. Install the airconditioner in a

place big enough to provide ample space for servicing and repairs later on.

.. above 200mm

s ébd\}é 50mm when
(installed on the )
- \ceiling of balcony

s above 100mm

% give clearance
as wide as possible

" above 100mm

R
oo
w

above 700mm

above 200mm

Connecting the pipe
« Install the unit in a stable place to minimize vibrationor noise.

« After arranging the cord and pipes, secure them inplace.

Face this side (suction side) of the unit to the wall.

Remove side cover

when connecting the
piping and connecting

cord.

Pull downward

¢

+ Hold the handle of the side cover. Slide down and takeoff
the corner hook, then pull. Reverse these stepswhen installing.

- 20 —

Dimension of Mounting Stand of
the Outdoor Unit

(unit : mm)

mounting stand

340

508

12
35

198




1. Remove flare nut from service valve.
2. Apply refrigerant oil to flare nut sections of servicevalve and pipings.

3. Match center of piping to large diameter side service valve and tank assembly, and tighten flarenut first by hand,
then securely tighten using torque wrench.

4. Perform air purge and gas leak inspection.

5. Wrap the insulating material arround side piping using vinyl tape.

Condensed water disposal of outdoor unit

+ There is holes on the base of outdoor unit for condensed water to exhaust.

+ To lead condensed water to the drain hole, place the outdoor unit on the mounting stand (optional) or on blocks to raise its
level more than 100mm from the ground surface. Connect the drain pipe as shown in the figure. Cover two other water

drain holes with the bushings included. (To insall a bushing, push in both ends of the bushing so that it aligns with the drain
hole.)

+ When connecting the drain pipe, make sure that the bushing does not lift off or deviate from the base.

- Install the outdoor unit on a stable, flat surface and check to see that the condensed water drains.

When Using and Installing in Cold Areas

When the air conditioner is used in low temperature and in snowy conditions, water from the heat exchanger may freeze
on the base surface to cause poor drainage. When using the air conditioner in such areas, do not install the bushings. Keep a
minimum of 250mm between the drain hole and the ground. When using the drain pipe, consult your sales agent.

* For more details, refer to the Installation Manual for Cold Areas.

Above 100mm
/Drain hole

Drain hole / S 2 ;

_ ng “— (@ Drain pipe
(® Bushing t t (® Bushing
f Push Push

QOuter diameter above 16mm
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Connection of the connecting cords and power cord. (Outdoor unit)
RAM-53NP2B

( A WARNING W

+ Connecting cord should be connected according to Fig.1, that the Indoor unit No. shall match with terminal board No.
of Outdoor unit.
* Be sure to fix the connecting cord with the band as shown below. Otherwise water leakage causes short circuit or faults.

Bind connecting cords to Terminal indications
make them fit between the
convex sections. Circuit breaker Indoor unit 1 Indoor unit 2
1 2 3
Type of grounding rod Length ~
SP-EB-2 900mm
—
4 A CAUTION D T Earth wire U
* If earth line cannot be taken from LE T : \
7 Earth
the power supply cqnnectlon, use Grounding rod (optional)
the optional grounding rod to do
earthing (Earth line and grounding rod are not supplied. )
S ’ ) Please use optional items below.

Wiring pattern
Indoor Unit é A WARNING ™

Connection of the power cord and connecting

e cord
Sc}ew for ground, earth screw ‘ Sc}ew for ground, earth screw ‘
. \ . \

L &
| ‘ Terminal board
i .

S

Securely screw in the power cord
and connecting cord so that it will not
get loose or disconnect.

Tightening torque reference value:
1.2t0 1.6 Nem (12 to 16 kgfecm)

\
i Terminal board

o

Connecting cord Green-and- Green-and- ; . )
(4Core15mma <t |Yellow Yellow Excessive tightening may damage
s;rfﬁlwsfccr'gam“”d’ ] Power cord and  the interior of the cord requiring
F7777\777 | B Connecting cord replacement.
s | i b -
T | 1 Terminal board /L ( A CAUTION )
,J \LZ:Z:Z i p— - -

Screw for ground, earth screw ~ Screw for ground, earth screw . To prevent a connection error, Connecting cords

For Indoor unit No. 1 For Indoor unit No. 2 should be bundled and taped to each respective

Posacorg Green-and-Yellow Outdoor Unit pipe. If connecting cords are mixed with other indoor

units, a refrigeration cycle abnormality may occur,
causing dripping. )

Fig. 1 N

+ When putting two connecting cords through the band.

Screw

s ~N
A WARNING

Insulating plate
- Leave some space in the connecting cord for maintenance purpose

‘v)’ ‘«. and be sure to secure it with the cord band.
’ \ == .— Cord band .S .
=7 ( ecure the connecting cord along the coated part
of the wire using the cord band. Do not exert
Connecting cord pressure on the wire as this may cause
L overheating or fire.

- Hold the handle of the side cover, slide down and take off the corner hook, then pull. Reverse these steps when installing.
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Connection of the connecting cords and power cord. (Outdoor unit)
RAM-53NP3B

( A WARNING W

+ Connecting cord should be connected according to Fig.1, that the Indoor unit No. shall match with terminal board No.
of Outdoor unit.

* Be sure to fix the connecting cord with the band as shown below. Otherwise water leakage causes short circuit or faults.

Bind connecting cords to Terminal indications

make them fit between the

convex sections. o ) ) )
Circuit breaker Indoor unit 1 Indoor unit 2 Indoor unit 3

1 2 3

Type of grounding rod Length
SP-EB-2 900mm
4 A CAUTION A greeemneea g ------ R Earth wire ]

* If earth line cannot be taken from = \
the power supply connection, use . ! \/ Earth
the optional grounding rod to do Grounding rod (optional)

earthing (Earth line and grounding rod are not supplied. )
\ ’ ) Please use optional items below.

Wiring pattern
Indoor Unit 4 A WARNING A

Connection of the power cord and connecting

Indoor unit No. 1 Indoor unit No. 2 Indoor unit No. 3
- T T T T - cord
Screw1orground earth screw ‘ Screw for ground, eanh screw ‘ Screw1orground earth screw ‘

Securely screw in the power cord

[l “ ] “ \I | and connecting cord so that it will not
- Terminal board - Terminal board - Terminal board ‘ .
... ... ... ‘ get loose or disconnect.
m m m ,J Tightening torque reference value:
Connecting cord Green-and- Green-and- Green-and- 1.21t0 1.6 N'm (12 to 16 kgf-cm)
(4Core1.5mm)<4—_ | Vellow Yellow Yellow

_ Excessive tightening may damage
Connecting cord . . ..
(acore15mm2) | Power cord and the interior of the cord requiring

Screw for ground,

earth screw O 1 | O o | -
,f,f\i,j Wii [ ,7‘ 7 = I Connecting cord g placement.
[Tt } {i Bl | IIII-\ III\ N <
Terminal board / = Term\nal bnard Termmal board / = 4 N\
| S L,;; L A CAUTION
Screw for ground, earth screw  Screw for ground, earthscrew Screwforground earthscrew . To prevent a connection error, connecting cords
For Indoor unit No. 1 For Indoor unit No. 2 For Indoor unit No. 3 should be bundled and taped to each respective
Powercord  Green-and-Yellow Outdoor Urit pipe. If connecting cords are mixed with other indoor
units, a refrigeration cycle abnormality may occur,
Fig. 1 L causing dripping. )
+ When putting two connecting cords through the band.
Screw
- 2\
, A WARNING
Insulating plate
- Leave some space in the connecting cord for maintenance purpose
m and be sure to secure it with the cord band.
’ ‘ =y .— Cord band .
¢ = ( + Secure the connecting cord along the coated part
of the wire using the cord band. Do not exert
Connecting cord pressure on the wire as this may cause
overheating or fire.

.

+ Hold the handle of the side cover, slide down and take off the corner hook, then pull. Reverse these steps when installing.
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CONSTRUCTION AND DIMENSIONAL DIAGRAM
MODEL RAM-53NP2B

957 340
26 850 81 20 298 20
55 168
- =R >
1 = |’=- o Handle
o &5 [
Handle
= 0 o R
HITAGHI QR
| o)
o)
4 &
o]
] = . |l ~ . S
——r —— 11 =
Air suction grill \ Air outlet
c
©
ES]
Holes for anchor bolt g o
=R _
— More than
e 100
o| O
QAll <
A= 0| M|
;“’ 9
M h o
.. than S co
Fixing holes o ore ©
9 2 ~ 200 SER
le 507 198 !/
Notch for anchor bolt
Service space

(2- @ 12 Notchs)
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CONSTRUCTION AND DIMENSIONAL DIAGRAM
MODEL RAM-53NP3B

957 340
55 168 26 850 81 20 298 20
B i n—
L3 1 — L
.n TH-_Handle
= < A 1
N p—"
Handle
[9Y]
o o 0
HITACHI o v
[s\)
[Te)
[sV}
WOla
Al
o [Te}
NN
H o)
[
|| #¢ S
Air suction grill l :Air outlet 211
§
Holes for anchor bolt S5
o O
2-@ 12 s~
57 o s 7
More than
Q @ Qg
™l M
S ©aN
N =S — > e
More than
12 200 8 g
Fixing holes 37 2 VA e -
=
507 198 I/ /|
Notch for anchor bolt

(2- @ 12 Notchs) Service space
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MAIN PARTS COMPONENT

FAN MOTOR

Fan Motor Specifications

MODEL RAM-53NP2B
POWER SOURCE DC: 120 ~ 380V
OUTPUT 47W
RED (U)
M
CONNECTION
M M
BLACK (W) WHITE (V)
20°C
RESISTANCE VALUE () | (gg'p) | 2M 382 + 3.9
BLU : BLUE YEL : YELLOW BRN : BROWN WHT : WHITE
GRY : GRAY ORN : ORANGE GRN : GREEN RED : RED
BLK : BLACK PNK : PINK VIO : VIOLET
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MAIN PARTS COMPONENT

FAN MOTOR

Fan Motor Specifications

MODEL RAM-53NP3B
POWER SOURCE DC: 120 ~ 380V
OUTPUT 47W
RED (U)
M
CONNECTION
M M
BLACK (W) WHITE (V)
20°C
RESISTANCE VALUE (Q) (68°F) 2M 382 + 3.9
BLU : BLUE YEL : YELLOW BRN : BROWN WHT : WHITE
GRY : GRAY ORN : ORANGE GRN : GREEN RED : RED
BLK : BLACK PNK : PINK VIO : VIOLET
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COMPRESSOR MOTOR

Compressor Motor Specifications

MODEL RAM-53NP2B
COMPRESSOR MODEL JU1015D9
PHASE SINGLE
RATED VOLTAGE AC 220 ~ 240 V
RATED FREQUENCY 50/60 Hz
POLE NUMBER 4
WHITE
M
CONNECTION M M
YELLOW RED
20°C o
(68°F) 2M 1.298 + 7%
RESISTANCE VALUE (Q)
75°C
WIS (RED) V/R (YELLOW)
[ %
e
U/C (WHITE)
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COMPRESSOR MOTOR

Compressor Motor Specifications

MODEL RAM-53NP3B
COMPRESSOR MODEL JU1015D9
PHASE SINGLE
RATED VOLTAGE AC 220 ~ 240 V
RATED FREQUENCY 50/60 Hz
POLE NUMBER 4
WHITE
M
CONNECTION
M M
YELLOW RED
20°C 0
(68°F) 2M 1.298 + 7%
RESISTANCE VALUE (Q)
75°C .
W/S (RED)

V/R (YELLOW)

/ |
Z

\ i

U/C (WHITE)
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WIRING DIAGRAM
MODEL RAM-53NP2B

ELECTRIC ELECTRIC

REVERSING [ —-~ : DPANSON  EXPANSON VRO PFE
VALVE? VALVE 1 BLK
REACTOR F1ICYCLE ®¢
JECTR B[S Igeron s« o
VL BN ] 3Lk [ 1] [CIRCUT | S NARROWPPE2 2
o2 A B
R0OO7 R 6 6 i © g
Q602 | Q601 DB602 + i - - 000000 —-—000000}- =
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B RAM-53NP3B

[Main HIC board] top side
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BASIC MODE

Operation mode

Fan

Cooling

Dehumidifying

Heating

Auto

Basic operation of
start/stop button

Start  Stop  Start  Stop

button
Operation lam|

Off-timer

Start/stop button

Reserve button
Cancel button

_r

Operation lam|
Timer lam)

Timer memory

(Off-timer during stop) (Change in reserved time)

On-timer

Timer functions

Start/stop button

Reserve button

Cancel button

Operation lamp

Timer lam|
Timer memory

(Change in reserved time)  (On-timer during operation)

Off ->0n
On -> Off timer

Start/stop button

Reserve button

Cancel button

| rr |

eration lam,
Timer lamp

Timer memor

OFE4 ON ONg4 OFF ON 4 OFF F|

(Off->On timer) ~ (On->Off timer)  (On->Off timer)

(Off->On timer)
during operation)

during stop)

Changes from “Hi” to “Med” or
“Lo” depending on room

won s oy oo

Set to “ultra-Lo”,”Silent”,”Lo”,"Med”,”Hi”,”ultra—Hi” or “stop” depending on the room
temperature, time and heat exchanger temperature. Set to “stop” if the heat exchanger

room temperature.

Runs at “ultra—Lo” when thermo is off.

than when the compressor
stops.

temperature. = temperature is “DNZKOF_M” during Thermo OFF.(When reach at “DNZKON_M”, fan speed
;1 g Room temperature set to “ultra—Lo” again.)
5|5 In modes other than left
Auto R ) ) .
& When the compressor is running at maximum
X d Heat exchanger temperature
Setting temperatur spe.e
during hot-dash or when recovered from NORUPHM NOROPHM
5 5 5‘;,) defrosting. DASUPHH.M DASDNH M :Z:i:::: NORDNL:M
E EEL g DASUPHM — NORDNS_ M
EE f DASDNH i
° DASUPL M
Thermo_judgment DASUPS M DASDNLM
Gompressor - DASDNS M
Hi DNZKON_M
Med DNZKOF M
Lo
(Compressor stopped Ultra-High
—_— forcibly for 3 minutes) %gh—
c ed
8 1. Runs at “Hi” until room temperature reaches to Low
o “setting temperature—SFTDSC_M” after operation
s] .
S is started.
£ 2. Runs at “ultra-Lo” when thermo is off.
o) - - P — T p -
T | Hi Operates at “Hi” regardless of the Set to “ultra-Hi” when the compressor runs at Set to “ultra-Lo","Silent”,"Lo”, Med","Hi", ultra-Hi" or "stop  depending on the room
£ room temperature. cold dash mode speed, and to “Hi” in other temperature, time and heat exchanger temperature. Set to “stop” if the heat exchanger
3 modes. Runs at “ultra-Lo” When thermo is off. temperature is “DNZKOF_M” during Thermo OFF.(When reach at “DNZKON_.M”, fan speed
:’-)_ set to “ultra—Lo” again.)
c Set to”ultra—Hi” when the compressor is running at maximum speed during hot dash or when
& recovered from defrosting.
Med Operates at “Med” regardless of Operates at “Med” regardless of the room temperature. Set to "ultra—Lo”,"Silent”, Lo","Med","Hi", ultra—Hi" or stop dfpending on the room
the room temperature. Runs at “ultra-Lo” when thermo is off. temperature, time and heat exchanger temperature. Set to “stop™ if the heat exchanger
temperature is “DNZKOF_M” during Thermo OFF.(When reach at “DNZKON_M”, fan speed
set to “ultra—Lo” again.)
Lo Operates at “Lo” regardless of the Operates“ at “Lo” :egardless of the room temperature. Set to “Lo” in modes other Set to “ultra-Lo”,”Silent”,”Lo”,"Med”,”Hi”,”ultra—Hi” or “stop” depending on the room
room temperature. Runs at “ultra—Lo™ when thermo is off. than when the compressor temperature, time and heat exchanger temperature. Set to “stop” if the heat exchanger
stops. temperature is “DNZKOF_M” during Thermo OFF.(When reach at “DNZKON_M”, fan speed
set to “ultra-Lo” again.) The fan speed is controlled by the heat exchanger temperature;
Silent Operates at “Silent” regardless of the Operates at “Silent” regardless of the room temperature. Set to “Silent” in modes other the overload control is executed as in the following diagram:

Heat exchanger temperature
PDCIN2_M

PDCOF2.M
”"Lo"" Silent” X 108%
”"Lo”” Silent

Basic operation of
temperature controller

Performs only fan operation at the
set speed regardless of the room
temperature.

Startstop switch
Operation lamp

T

§ Meg

2 1o
Si

Fan

See page 55.

See page 59.

See page 61.

Operating mode is judged by room temperature.

(1) Judging by room temperature
Operating mode at start up is judged (initial judgment).
(a) Conditions forjudgment (any of the followings).

When auto operation is started after the previous auto mode operation.
When auto operation is started after the previous manual mode operati

on.

When the operating mode is switched to auto while operating at manual mode.

(b) Judging method
[ Cooling ] : Room temperature
[ Heating] : Room temperature

= Remote controller setting
< Remote controller setting

[ Room temperature setting of

Cooling

remote controller ]

Heating

Sleep operation
(with sleep button ON)

+ Enters sleep operation after set
as on the left.

+ Action during sleep operation
Lo (sleep) operation

+ Same as at left
+ See page 57.

+ Same as at left
+ See page 59.

+ Same as at left
+ See page 63.

+ Same as at left.
« Performs the sleep operation of each operation mode.
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RAM-53NP2B

PROM. ADD. LABEL NAME VALUE
000 PSTARTC1 d 250 pulse
001 PSTARTC1k_d 300 pulse
002 PSTARTC2_d 150 pulse
003 PSTARTC2k_d 300 pulse
02E DFCTPS_d 150 pulse
030 DFSPPS_d 10 pulse
031 BNTDFSPT_8u 10 sec
036 DFPSMX_d 400 pulse
03A PCLOSH d 86 pulse
13F DFCTPS2_d 400 pulse
157 DFCTPS1U_d 230 pulse
159 DFCTPS2U_d 230 pulse
165 STARTOTP_c 25.0°C
166 SDRCT1_C1 2500 min-1
167 TSKTM1_C1 60 sec
168 SDRCT1_C2 2500 min-1
169 TSKTM1_C2 60 sec
16F SDSTEP 500 min-1
170 TSKSPT 30 sec
184 CMAX2 5000 min-1
198 WMAX2S2U 6000 min-1
7A6 NDWN_ON 97.2°C
7A7 NDWN_OFF 95.0°C
85F TDF414_1U 60 sec
860 TDF414 2U 70 sec
866 TDF415_1U 80 sec
867 TDF415_2U 70 sec
86D SDRCT2 2000 min-1
86E TSKTM2 70 sec
86F DFSTEP 500 min-1
870 TDSPT 60 sec
871 DEFMAX 4000 min-1
872 SDRCT2_2U 2300 min-1
873 TSKTM2_2U 45 sec
874 DFSTEP_2U 700min-1
875 TDFSPT_2U 40 sec
876 DEFMAX_2U 6000 min-1
88C T_DFCTPS 50 sec
898 DEFOFF_1U 15.4°C
899 DEFOFF_2U 15.4°C
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RAM-53NP3B

PROM. ADD. LABEL NAME VALUE
000 PSTARTC1_d 250 pulse
001 PSTARTC1k_d 300 pulse
002 PSTARTC2_d 150 pulse
003 PSTARTC2k_d 300 pulse
004 PSTARTC3_d 150 pulse
005 PSTARTC3k_d 300 pulse
02E DFCTPS_d 150 pulse
030 DFSPPS_d 10 pulse
031 BNTDFSPT_8u 10 sec
036 DFPSMX_d 400 pulse
03A PCLOSH_d 86 pulse
13F DFCTPS2_d 400 pulse
157 DFCTPS1U_d 230 pulse
159 DFCTPS2U_d 230 pulse
165 STARTOTP_c 25.0°C
166 SDRCT1_C1 2500 min-1
167 TSKTM1_C1 60 sec
168 SDRCT1_C2 2500 min-1
169 TSKTM1_C2 60 sec
16F SDSTEP 500 min-1
170 TSKSPT 30 sec
184 CMAX2 5000 min-1
186 CMAX3 5700 min-1
198 WMAX2S2U 6000 min-1
1AB WMAX3S2U 6000 min-1
1AD WMAX3S3U 6150 min-1
7A6 NDWN_ON 97.2°C
7A7 NDWN_OFF 95.0°C
85F TDF414_1U 60 sec
860 TDF414_2U 70 sec
861 TDF414_3U 60 sec
866 TDF415_1U 80 sec
867 TDF415_2U 70 sec
868 TDF415_3U 60 sec
86D SDRCT2 2000 min-1
86E TSKTM2 70 sec
86F DFSTEP 500 min-1
870 TDSPT 60 sec
871 DEFMAX 4000 min-1
872 SDRCT2_2U 2300 min-1
873 TSKTM2_2U 45 sec
874 DFSTEP_2U 700min-1
875 TDFSPT_2U 40 sec
876 DEFMAX_2U 6000 min-1
877 SDRCT2_3U 2500 min-1
878 TSKTM2_3U 60 sec
879 DFSTEP_3U 800 min-1
87A TDFSPT_3U 60 sec
87B DEFMAX_3U 6000 min-1
88C T_DFCTPS 50 sec
898 DEFOFF_1U 15.4°C
899 DEFOFF_2U 15.4°C
89A DEFOFF_3U 15.4°c
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Basic Cooling Operation

CLMXTP_M

Room temperature

1.33C

Temperature set for cooling
(value set by remote control: (+) SHIFTC)

SFTDSC_M
0.66C

1.33C
0.66C

Dash period

Fan speed set to "aute"

Fan speed set

i s
Start / stop switch top

Thermo judgment Thermo OFF

Ultra-Hi

H S
Indoor fan Mad —
Lo

Silent

Ultra-Lo - (Engaged in the set fan speed in cases other than "auto" fan speed)

Operation lamp

1min.

=

Max. _{
(CMAX_M or CMAX2_M)

Rating —

pressor rotation speed

Starting rotation

£ speed
S [Outdor temperztee >STARQTP ] TSKTM C1
|0udmrlempaa1uesSTAHOTP_qu_M1_02

n.

(MINRPM)

0
Reversing valve
(heating "on" mode)

15sec

Fan tap is controlled from outdoor unit.
Outdoor fan

Notes:
(1) Cool dash is started when the operation is started at fan speed “AUTO” or “HI” or when the fan speed is changed to “AUTO” or “HI” during cooling operation, and when the
compressor speed (P item) reaches (CMAX_M or CMAX2_M) or higher.
(2) The maximum compressor speed period during cool dash is finished.
1 When 25 minutes have elapsed after cool dash was started.
2 When the room temperature reaches the cooling set temperature -1°C (including cooling shift) and then becomes lower than the preset temperature by 0.66°C after the steady
speed period
3 When thermo is OFF.
(If cool dash finished in the above 1, the compressor does not go through the steady speed period but it starts fuzzy control.)
(3) The thermo OFF temperature during cool dash is cooling set temperature (including cooling shift) -3°C. After thermo OFF, cool dash is finished and fuzzy control starts.
(4) The compressor minimum ON time and minimum OFF time is 3 minutes.
(5) The time limit for which the maximum compressor speed (CMAX_M or CMAX2_M) during normal cooling can be maintained is less than 60 minutes when the room temperature
is less than CLMXTP_M: it is not provided when the room temperature is CLMXTP_M or more.
(6) Compressor speed is determined by instruction sent from indoor unit and corrected by outdoor unit according to such factors as capacity, fan speed, number of units being operated,
outdoor temperature, discharge pressure and etc.
(7) If another indoor unit is doing heating operation, cooling operation cannot be done.
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Cooling Sleep Operation

Sleep key

Set to 7 hours

Operation lamp

[SLEEP] on the remote
controfier is lit

ul

Silent See besic operation

Timer lamp
Hi | s
T
Med I :
Indoor fan Lo : :
T ]
!

-— !
Stecp I
|
Outdoor fan I
|
1
. i
facing u L t
Vertical air o b o o o omt oo o o ) ) ! )
defiector Horizontal !
I
Shut +

Compressor speed

Notes.

(1) The sleep operation starts when the sleep key is pressed.

(2) When the sleep key is set, the indoor fan is set to "sleep silent" (FCSOY_M).

(3) The indoor fan speed does not change even when the fan speed mode is changed.

(4) If the set time is changed during sleep operation, all data including set temperature, time,
etc. is cleared and restarted.

(5) If sleep operation is canceled by the cancel key or sleep key, all data is cleared.

(6) If the position of air deflector is being operated using remote control, the operation will be
performed at any desired position of air deflector.

Cooling Defrost

Cooling defrost signal

Indoor heat exchange temperature

va

TEIOF_M

TEION_M

Hi

Med See basic operation See basic operation
Indoor fan

Lo

Silent, Sleep

Ultra-Lo

15sec.

Outdoor fan

Reversing valve
(heating “on"

* mode)

Compressor speed

3 minutes balance period

{Outdoor temperaiure > STAROTP_C) TSKTHi1_C1
{Outdoor temperature < STAROTP_C) TSKTHi1_C2

1rmin.
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Dehumidifying Dehumidifying Sleep Operation

Room temperature judgement Set to 7 hours
Room temperature Sleep key .

(
olo [SLEEP] on the remote ;
oG controle s it I
Cooling preset | + ¢ 1
Hi ! !
T
B8 Med . \
™| O T
Q |
3|8 Indoor fan Lo ; X
- T
B Silent See besic operation :
Sleep

Outdoor fan

Start / Stop Switch
Operation lamp
facing up

|

Vertical air heescemcccente e s ce e e r e =-
Thermostat judgement * deflector Horizontal t
I
il Shut :
Indoor fan Med 5 min. OFF/1 min. ON___/ : :
) 1

Lo/Silent [ | [}
15sec. 15sec. Compressor speed

ONii8 i —— —— 00

According 1o outdoor control

Reversing valve

1min. 1min.
-t ]

Start rotation
speed

Notes:

(1) The sleep operation starts when the sleep key is pressed.

(2) When the sleep key is set, the indoor fan is set to "sleep silent" (FDOY_M).

(3) The indoor fan speed does not change even when the fan speed mode is changed.

(4) If the set time is changed during sleep operation, all data including set temperature, time, etc. is cleared and

Compressor rotation speed

restarted.

Not (5) If sleep operation is canceled by the cancel key or sleep key, all data is cleared.
oles:

(1) The indoor fan is operated in the “Lo” or “Silent” mode, OFF for 5 minutes and ON for 1 minute, repeatedly according to the humidity
judgement when the thermostat is turned OFF.

(6) If the position of air deflector is being operated using remote control, the operation will be performed at any desired
position of air deflector.

(2) The commpressor is operated forcedly for 3 minutes after operation is started.

(3) The minimum ON time and OFF time of the compressor are 3 minutes.
(4) Atthe start of operation, the thermostat will be off when room temperature = setting temperature —1.33°C; the thermostat will be on when room
temperature = setting temperature —0.66°C.
(5) The following procedure is performed to prevent excessive cooling during operation other than start. However, this procedure applies only when the
thermostat is intermittent:
- Whether THERMO ON is to continue or not depends on the thermal condition when the 3-minute forced operation ceases.
O “THERMO ON continues” when room temperature 2 setting temperature +1°C: (The THERMO operation value is usually the same as that at “start of
operation”)
2 “Forced THERMO OFF” when room temperature < setting temperature +1°C: (The same THERMO operation value as that at “start of operation” is
usually used for recovery)
Therefore, if the air-conditioner is stabilized under this thermal condition, it will enter intermittent operation, which is “3-minute operation/3-minute stop”.
(6) Compressor speed is determined by instruction sent from indoor unit and corrected by outdoor unit according to such factors as capacity, fan speed,
number of units being operated, outdoor temperature, etc.
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Basic Heating Operation

Atd
=
EI ;I
g o (&)
<£ = | ©
= i ]
s S
Heating set temperature
(remote control set
temperature @ SHIFTW_M)
18°C
Dash |periqd
Fan speed set to "auto"
Thermo Thermo
Start / Stop switch Start Stop | Start  opf J Stop Start OFF Stop
Thermo judgmet Y
Defrost signal oL Max. 3min. |
Preheating judgment Preheating released Preheating released
Ultra-Hi
Hi — - - r - : -
Med [
Indoor fan Lo Control by heat exchanger temperature - Control by heat exchanger temperature ).
Silent Sleep r Control by, heat p Control by|heat exchanger temperature Control by hea |exchangev temperature
Ultra-Lo (Intermittent) T (Intermittent)
Hot keep lamp
(Duct type only) - r
Operation lamp @v
RPMKEP Preheating period is
WMAX1 or WMAX2
Max. -
(WMAX—M) reheatin riod i r
8 (WMAXZ_M) | _Preheating period is WMAX1 or WMAX2
a
* Rating -
S
7]
[%2]
o . .
g Starting rotation speed
£ (TSKTM1_W1 or TSKTM1_W2)
I} A
(&) Min.
(MINRPM)

0

3min.

. . 15sec. 15sec. 15sec. 15: 1
Fan tap is controlled from outdoor unit. >t >t sec 5sec

Outdoor fan
Reversing valve (cooling "on" mode)

Notes:
(1) Hot Dash is started when the operation is started at fan speed “AUTO” or “HI” or when the fan speed is changed to “AUTO” or “HI” during heating operation, and when the compressor speed
(P item) reaches (WMAX_M or WMAX2_M) or higher with the room temperature at 8°C or less and outdoor temperature at 10°C or less.

(2) The maximum compressor speed period during hot dash is finished (1) when the room temperature reaches the heating set temperature (including heating shift) plus SFTDSW_M or (2) when the
thermo is off.

(3) The thermo OFF temperature during hot dash is heating set temperature (including heating shift) plus 3°C. After thermo OFF, hot dash finishes, and Pl control starts.

(4) The compressor minimum ON time and minimum OFF time is 3 minutes.

(5) The time limit for which the maximum compressor speed (WMAX_M or WMAX2_M) during normal heating (except for hot dash) can be maintained is less than 120 minutes when the room temperature is
18C or more; it is not provided when the room temperature is less than 18°C and outdoor temperature is less than 4°C.

(6) The operation indicator will blink every second during initial cycle operation, preheating, defrosting (including balance time after defrost is finished), or auto fresh defrosting. However, with duct type
models, operation indicator does not blink, but Hot Keep indicator will light. And Hot Keep indicator will also light in “Thermo OFF” mode.

(7) For preheating judgment, preheating starts if the heat exchange temperature is lower than YNEOF_M and is cancelled if the heat exchange temperature is YNEOF_M plus 0.33°C or higher at the start of
operation using the START/STOP button.

If the room temperature falls to less than 18°C in the "Ultra-Lo" mode, the indoor fan stops. When the room temperature is 18°C+0.33°C or more, the ultra-Lo operation restarts. However, the ultra-
Lo operation during preheating or preheating after defrosting does not stop if the room temperature is less than 18C.

(9) Compressor speed is determined by instruction sent from indoor unit and corrected by outdoor unit according to such factors as capacity, fan speed, number of units being operated, outdoor
temperature, discharge pressure etc.

(10) If another indoor unit is doing cooling operation, dehumidifying operation or fan operation, heating operation cannot be done.
(11) Indoor fan will reduce 1 step lower if heat exchanger thermistor sense lower temperature than default setting. Indoor fan resume to initial setting once heat exchanger thermistor sense above than default setting.

8

~
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Heating Sleep Operation

The

Set to 7 hours
Sleep key

Operation lamp

Timer lamp

[SLEEP] on the remote
controller is fit

Indoor fan Lo

silent | See basic
operation

Sleep

See basic

Outdoor fan operalio_n*_

Vertical air  Facing up

Horizontal
Shut

Compressor speed

Notes:

(M
(2)
3
(4)
(5)
(6)
7

The sleep operation starts when the sleep key is pressed.

When the sleep key is set, the indoor fan is set to "Sleep Silent" (FWSQY_M).

The indoor fan speed does not change even when the fan speed mode is changed.

When defrosting is to be set during sleep operation, defrosting is engaged and sleep operation is restored after defrosting.

If the set time is changed during sleep operation, all data including set temperature, time, etc. is cleared and restarted.

If sleep operation is canceled by the cancel key or sleep key all data is cleared.

If the position of air deflector is being operated using remote control, the operation will be performed at any desired position of air
deflector.

NOTE:

1.

Refer to the PWRITE-ZU data for the constats expressed by capital alphabet letters in the drawing.
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MODEL RAM-53NP2B

EXPANSION VALVES

The expansion valves are initialized when power is supplied. The valve for unit 1 is fully closed (=520 pulses), and then that for unit 2 is fully
opened (480 pulses). The valve for unit 2 is fully closed (-520 pulses), and then that for unit 3 is fully opened (480 pulses). The valve for unit
3 is fully closed (=520 pulses), and then that for unit 4 is fully opened (480 pulses). The valve for unit 4 is fully closed (-520 pulses). When
the valve for unit 1, 2, 3, 4 is fully closed (0 pulse), start-up is possible.

The start openings are held during the steady speed period when the compressor is started. After the steady speed period is finished, the
TD control is entered. The start openings are set to PSTARTC*K_d when the outdoor temperature at start 40°C or more, and to PSTARTC*_d
when it is less than 40°C.

* Indicate number of operating indoor unit

Compressor rotation speed

When the compressor is started, it will be in steady speed period.
The compressor speed and duration during steady speed period is as below:

COMP Speed Duration Outdoor
(min™) (sec) Temperature (°C)
SDRCT1_C1 TSKTM1_C1 >STAROTP_C
SDRCT1_C2 TSKTM1_C2 < STAROTP_C

After the steady speed period is finished, the speed increases at the rate of SDSTEP (min-1) within TSKSPT (sec) until the target speed is

Outdoor fan

reached.
Power
5| Unit1 :
E | | Cooling
g Unit 2 | [ Cooling
2 | !
8 i !
=3 ; i
s | ‘
S | [
& | Operation | i
) _
c i - | 1 1S1S | 1Sy
g Rush-in prevention 3 H‘:‘ =
& | Power 100ms 1 :
£ 2| Turns on :' |
2 2| for heating 1 :
o I

i Start sequence Target speed
Compressor | [TSKTMI_C]
rotation speed | Steady speed period Step up control |
[SDSTEPJmin="1
[SDRCT1_C] JITSKSPT] sec
500 | 100ms e nftalzaton S I -
— 480 4 o o] ]
2 g 3 \ [PSTARTC1*_d] <TD control + AN compensation + Diving control >
5 o L I R i —— e
c i [ |
9 ; — T
2 500 1 . i
@ T | [ e
Sl A T | TD control + AN compensation + Diving control >
g \ | \ [PSTARTC2"_d] <TD control + AN compensation + Diving control >
[ S . . ; B 3 ______ B IS, -
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MODEL RAM-53NP3B

EXPANSION VALVES

The expansion valves are initialized when power is supplied. The valve for unit 1 is fully closed (-520 pulses), and then that for unit 2 is fully
opened (480 pulses). The valve for unit 2 is fully closed (-520 pulses), and then that for unit 3 is fully opened (480 pulses). The valve for unit
3 is fully closed (=520 pulses), and then that for unit 4 is fully opened (480 pulses). The valve for unit 4 is fully closed (-520 pulses). When
the valve for unit 1, 2, 3, 4 is fully closed (0 pulse), start-up is possible.

The start openings are held during the steady speed period when the compressor is started. After the steady speed period is finished, the
TD control is entered. The start openings are set to PSTARTC*K_d when the outdoor temperature at start 40°C or more, and to PSTARTC*_d

when it is less than 40°C.

* Indicate number of operating indoor unit

Compressor rotation speed

When the compressor is started, it will be in steady speed period.
The compressor speed and duration during steady speed period is as below:

COMP Speed Duration Outdoor
(min™) (sec) Temperature (°C)
SDRCT1_C1 TSKTM1_C1 > STAROTP_C
SDRCT1_C2 TSKTM1_C2 < STAROTP_C

After the steady speed period is finished, the speed increases at the rate of SDSTEP (min-1) within TSKSPT (sec) until the target speed is

reached.

Power

Unit 1

Cooling

Unit 2

Cooling

Unit 3

Cooling

Operation

Rushv-in prevention

w

1S.1S | A

Power

100ms ‘K

[ B

9| Power relay | Compressor requirement

Turns on
for heating

Reversin
valve

Outdoor fan

Compressor
rotation speed

Start sequence

Target speed

[TSKTM1_C]

Steady speed period

Step up control 3
[SDSTEP]min—"1

[SDRCT1_C] [[TSKSPT] sec
100ms Initialization i }
520 4———LS 2§ e Fommmmmmmeooeee Frmmmmmmmmmees e -
- 480 - -------m--m--- oo ‘ E R — R — S —
g 3 : \ [PSTARTC1*_d] <TD control + AN compensation + Diving control >
0 ------ ‘: : ------ :L ------ _3 ------------------------
4 3 i 1 3
§ 520 —\ - G E R R s
S| Y| 480 N R ~\ oo R -
.% £ \ 1 f _\ [PSTARTC2*_d] <TD control + AN compensation + Diving control >
] o ! " !
g 0O 5 N —— [—— E—
u ; : 1 1
520 A R L U .
© 480 --mmmmmmmmemm e Koo f e i N O — e
g | 1 | \ [PSTARTC3*_d] <TD control + AN compensation + Diving control >
VS SR - o S B S —————
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DEFROST
Reversing valve defrost system is employed: it consists of balancing period— reversing cycle period — balancing period.
(1) Defrost start condition
* When all the following conditions are established defrost is executed:
(1) Normal operation
(2 Heat exchange temperature is within defrost range specified by outdoor temperature and heat exchange temperature.
(Defrost signal occurred).
(3) Defrost inhibit period linked to outdoor temperature has elapsed.
(2) Defrost release condition
* If any of the following conditions is established, defrost is released:
(1) Heat exchange temperature returns (heat exchange temperature = DEFOFF).
(2) Defrost max time of 12 minutes has elapsed.

+ Released by condition (1) during balancing period: When remaining balancing period has elapsed, returned to initial

condition (ASTUS=0).

+ Released by condition (1) or (2) during reverse cycle period: [TDF415_*U] shifted to balancing period.

(3) Output during defrost

* Indoor defrost request: Transmitted to all units being operated in heating mode.

» Compressor : Balancing period for [TDF414_*U] (min-1) — Starting of reverse cycle period by [SDRCT2] min- for
[TSKTM2] (sec) —Accelerating by [DFSTEP (min-1) for duration [TDFSPT](sec) in remaining reverse cycle
period until defrost MAX speed [DEFMAX] is reached — Balancing period for [TDF415_*U] (sec).

* Electric expansion valve

Unit being stopped : [FULL CLOSE] 30 seconds after balancing period has passed —[FULL CLOSE] during
reverse cycle period— [PCLOSH_d] 15 seconds before balancing period is finished

Unit being operated : [DFCTPS_d] 30 seconds before balancing period is finish — Synchronized with step-up
of rotation speed of compressor, opened by [DFSPPS_d] pulse and reaches MAX opening
degree [DFPSMX_d] when rotation speed of compressor reaches [DEFMAX].

* Indicate number of operating indoor unit.

RAM-53NP2B & RAM-53NP3B DEFROST TEMPERATURE

N
20
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S 0 T T R N U T R
6 | | IV
© | | DEFROST END| . _ Y T S S S N U N SO B
* ... TEMPERATURE |
] ! !
5 L eorm |
= R S et A R S SR [ S S E St S
T 6
(© I [ e |
5-=20 . .10 .0 = 10 - . 20
R RN N 2 o N i o
= | 10 BN DEFROST
,,,,,,,,, START
U 1 P R - |-+~ TEMPERATURE |--{-------
”””””””””””””””””””” og |

OUTDOOR (°C)

* above graph is showing the ideal value by micon program.
* guaranteed temperature range of this model is —15°C to +21°C at heating.
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MODEL RAM-53NP2B

» Time chart when executing defrost (Unit 1 operated and Unit 2 stopped)

= .
£ Unit 1 Heating |
s Unit 2
g |
2
g
o
£
o
(&)
Defrosting signal
_§ Unit 1 Defrost request
C .
o Unit 2 }
@ | | |
g | | |
o | | 1
& | | |
Z2| Tumon i | 30 sec ‘ I [T_4BEN_DEF]
2 ¥| for heating i l——— : |
1 J5 sec,| | ! | |
Outdoor fan | ; i ; |
3?1{[;:13 ngiod ﬁ%?:'ﬁﬂ?fg]r 'Odi 1 Reverse cycle period (max [DFMXTM]) ,1 Balancing period [TDF415_2U]/}
i I g |
L/ \/\N\ | ! Defrosting sequence i | Start sequence
%?Q&%fiﬁ%'ed | | [TSKTM2_2U] — | [TSKTM1_W1]
| ) | _
[ =20 . [DEFMAX_2U] >
| [DFSTEP_2U] min™! | |
i [SDRCT2_2U] /[TDESPT_ZU] sec | ! [SDRCT1_W1]
‘ | | | __[T_DFCTPS
| w | ! | DFPSMX_d  [T_DFCTPS] |
480 4--- i R : ; 4--- [ ! e
- Hold | w | ! i
= W W W . ! ! !
2| E ﬁ—H_m—f {[PSTARTH2 d]| =\ =]
© | D | ! T i |
z 0 [DFCTPS2U.d] = | [DFSPPS_d] Pulse/TDFSPT_2U] sec EDFCTPS_d]‘ |
kel T | T T T [ [ [ A
2 30 sec. ! | | i | | i
g 480 5%y 3 ‘ | L L |
=2 : i T ! 1 T - 1
= Hold | | | | | : |
c | ! 1 | | 1
> \ 3 I [PCLOSH_d]
| Pul ' _/._.—M
0 1 : — —
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MODEL RAM-53NP3B

» Time chart when executing defrost (Unit 1 and Unit 2 operated, Unit 3 stopped)

£ Unit 1 Heating
;t) Unit 2 Heating
2|  Unit3
@
o
S| \Units4
Defrosting signal
_§ Unit 1 Defrost request
C .
o Unit 2 Defrost request i
3 Unit 3 | |
] ‘ | ‘
g | | |
& Unit 4 | | |
Z2| Tumon i i 30 sec | ' [T_4BEN_DEF],|
£ =| for heating | | | 1 | i
1 15 sec. | ] ! |
Outdoor fan  f——"-——¢—— | ! | l
E.,ﬁ]:gts :)Igﬁod ﬁ%?:l?ﬂg;ﬁ{ IOdi 3 Reverse cycle period (max [DFMXTM]) J Balancing period [TDF415_2U] ;
oW WX ! | Defrosti ! ! tart
Compressor | ‘ efrosting sequence } ; Start sequence
rotation speed | [TSKTM2_2U I ) | [TSKTM1_WA1]
3 [ = ]‘ ! [DEFMAX_2U] >
| | | [DFSTEP_2U] min-! 3
! [SDRCT2_2U] /[TDFSPT_ZU] sec ! [SDRCT1_W1]
! 1 ! __[T_DFCTPS] |
; | ! | ‘ DFPSMX_d
480 : ; weeeenn : : . ] R
z 9 W e WL 1 i ! 1 T \—fi
S ! | | | {[PSTARTH2.d]_m\_~|
) i . | |
o [DFCTPS?_U__d] ‘ ] [DFSPPS d] Pulse/[TDFSPT_2U] sec EI?TETPS d L
| 1 i 3 | DFPSMX | |
480 : L L ‘ e [oFFsMxdl i s R
0| % WHOM—-\_—J_I—I_I \ s
e | = | | ; w (PSTARTHZ 0]
S| > | ‘ DFCTPS_d
2 o [DFCTPS2U._d) [DFSPPS_d] Pulse/[TDFSPT_2U] sec [ I
o T Tt i Tttt
g 30 ‘
sec |
© |
g 480 = e
Wie Vg VWL |
= |
=) | PCLOSH_d]
. 0 Pulse P d_ AN
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AUTO-FRESH DEFROST
« During heating operation is stopped, and when auto-fresh condition is established, defrost operation will be performed while
operation is stopped.
Auto-fresh consists of balancing period at start of defrost for [TDF414_*U] seconds— Reverse cycle period for MAX 12
minutes.
(1) Start conditions for auto-fresh
* When all the following conditions are established, auto-fresh is executed:
(1) Defrost request signal is present.
(2 All indoor units are stopped.
(@ 15 minutes of auto-fresh inhibit period has elapsed.
(4) Compressor is ON when operation is stopped.
(B Compressor delay command is sent from indoor unit when operation is stopped.
(2) Release condition of auto-fresh
* If any one of following conditions is established, auto-fresh is released:
(1) Heat exchange temperature returns (heat exchange temperature = DEFOFF)
(2 12 minutes of defrost MAX time has elapsed.
® Failure occurred.
(4) Either unit 1 or unit 2 or unit 3 or unit 4 started operation.
% Released during start of balancing period : Stopped or started after remaining balancing period has elapsed.
Released during reverse cycle period : Stopped or started after balancing for 3 minutes.
(3) Outputs during auto-fresh
[Indoor unit defrost request]: Transmitted only to unit to which auto-fresh is applied (indoor unit stopped last).
[Compressor]: Accelerated by DFSTEP min"'/TDFSPT seconds and reaches defrost MAX speed [DEFMAX].
[Electric expansion valve]:
Unit auto-fresh not applied: FULL CLOSE when balancing for 30 seconds has elapsed at start of defrost.
Unit auto-fresh applied : Synchronized with step-up of rotation speed of compressor, opened by [DFSPPS_d] pulses and
reaches MAX opening degree [DEFSMX_d] when rotation speed of compressor reaches [DEFMAX].
(4) Note
+ Shifted to auto-fresh in defrost mode when operation is stopped.
* All indoor units must be stopped to fulfill condition for auto-fresh.
If signal is delayed, auto-fresh condition will not be established. MODEL RAM-53NP2B

* Indicate number of operating unit.

£ Unit 1 Heating

§ Unit2 Heating

2

8

o

15

5

O

Defrosting signal

183 Unit 1 Defrost request Balancing request
(=4 .

2 Unit 2 Balancing request
k7]

[

3

o

(5]

i
22| Turnson |
2= 15 sec
ZB| for heating — e 30sec,

Outdoor fan |

Auto-fresh inhibit period 15min Balancing period [TDF414_1U] Reversing cycle period (max[DFMXTM]) Balancing period 3 min.
Compressor Target speed ‘ Defrosting sequence ,
rotation speed  _ Target speed ; [TSKTM2_1U]
2rooms | DERMAN]
operation | 1 room operation [DFSTEP_1U] min™*
| P [SDRCT2_1U] ! /[TDFSPT_1U] sec
[T_TEISI_OPEN]
~| 48 ‘ 1525 N Y

25 NN NN N N j.r—f

g \_[DFCTPSTU d] | ~/ |DFSPPS._d] pulse[TOFSPT_1U] sec

5 0

[

c

g 480

R

g Hold
0 AW 0 Pulse Hold
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FORCED COOLING
* In order to accumulate refrigerant, units operate in cooling cycle.
Execution condition and operation status are shown below.

[Execution condition]
* With indoor unit 1 2 not operated, when forced cooling switch is turned ON, forced cooling will be

performed.
* Always operation status of indoor units are monitored and forced cooling is inhibited when operation of any unit is detected.
[Operation status]
* Outdoor unit fan: Fixed in LO.
» Compressor rotation speed: Fixed in 3000min-1.
* Expansion valve/reversing valve : Set in normal conditions.

[Note]
* During forced cooling, if failure occurs in outdoor unit, thermostat is turned off. However, it is not counted.
* Since rotation speed of compressor is fixed in 3000min-! during forced cooling, steady speed period of compressor at start is

not performed.

+ The following shows the operation state of forced cooling.

Power
Service switch
_§ Unit 1 ? Forced cooling request Balancing request
c . | ! |
o Unit 2 3 Forced cooling request Balancing request
@ | | ‘
3 :
=] !
o T
' :
o
& | Operation |
[} T
= ; ; | 18,18 | 1S, i
g Rust in prevention | ;(—1—| > i
& Power | 100ms
£| Tumson § § |
22| for heating 1 1 |
& | | |
Outdoor fan i i
i 1 15 sec |
| ! Balancing period 3 min !
Compressor ! ! 9p 1
rotation speed | |
100ms |._s. Initialization [TSKTM1_C1 80 sec i !
520 : r‘ r < > -
- 480 - - e ;
Q| E ! <Td control + AN compensation + Diving control> !
RE=] ! Hold !
2 0 | _[PSTARTC4_d] !
S 1 :
[%] ] i
5 520 ‘ ‘ |
@ 2 480 A : A Td control + AN tion + Divi trol :
5 ‘ <Tdcontol+ AN compensalion + Divng controb> -~ |
0 | [PSTARTC4_d]

X% TSKTM1_C and PSTARTC2$ are EEPROM data.
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FORCED COOLING
* In order to accumulate refrigerant, units operate in cooling cycle.
Execution condition and operation status are shown below.

[Execution condition]
* With neither indoor unit 1 and 2, 3 not operated, when forced cooling switch is turned ON, forced cooling will be

performed.
* Always operation status of indoor units are monitored and forced cooling is inhibited when operation of any unit is detected.
[Operation status]
* Outdoor unit fan: Fixed in LO.
» Compressor rotation speed: Fixed in 3000min-1.
* Expansion valve/reversing valve : Set in normal conditions.

[Note]
* During forced cooling, if failure occurs in outdoor unit, thermostat is turned off. However, it is not counted.
* Since rotation speed of compressor is fixed in 3000min-1 during forced cooling, steady speed period of compressor at start is

not performed.

+ The following shows the operation state of forced cooling.

Power
Service switch
_§ Unit 1 ? Forced cooling request Balancing request
c . | ! i
o Unit 2 3 Forced cooling request Balancing request
B i | ‘ ‘
g Unit 3 Forced cooling request Balancing request
g
& | Operation |
[} T T
.t ; - i 1Sy1S | A8, ‘
g Rust in prevention | f—ﬁ—| > i
g Power | 100ms
£9| Tumson § § |
22| for heating | 3 3
Outdoor fan | 3
i 1 15 sec 3
3 3 Balancing period 3 min 3
Compressor ! ! 9P 1
rotation speed ! |
100ms L . Initialization [TSKTM1_CH 80 sec i |
520 : r‘ " F 2 ;
- 480 - oy >
= \ i <Td control + AN compensation + Diving control> !
) ! i
0 | _[PSTARTC4_d] j
520 ‘ ; !
o | | 480 B : -\ S T
> | E o <Td control + AN compensation + Diving control> o
= o Hold of
> 0 B T[PSTARTC4 d] L
k) | ! |
(%2}
S | ! |
3 520 1 T T ‘
e 80 ' A Td control + AN D | !
= ‘ | <Td control + AN compensation + Diving control> !
5 \} i 3 Hold |
0 ! I | [PSTARTC4_d]

% TSKTM1_C and PSTARTC2$ are EEPROM data.
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MODEL RAM-53NP2B

PROCESSING AT OVERHEAT THERMISTOR (OH) HIGH TEMPERATURE
<> Restriction Start Conditions
* If any expansion valve is operated at 480 pulses and the OH temperature > [NDOWN_ON], the compressor speed will be

reduced at a rate of 100 min-1/30 seconds.
* This reduced rotation speed is based on the speed when the reduction started, and will be maintained until the reduction is

finished. However, the reference speed will be exchanged only if the target speed is lower than the speed when the

reduction started.
* If [NDOWN_OFF] = OH temperature = [NDOWN_ON] and the OH temperature does not rise from that 20 seconds

before, the reduction of compressor speed will not occur.

<> Restriction Release Condition (in common for all)
* The restriction will be released when OH temperature < [NDOWN_OFF], and the compressor speed will be increased at a

rate of 50 min-1/30 seconds to restore the target speed.

When one unit is operated for cooling

Unit 1 Cooling

Unit 2

[NDWN_ON]

[NDWN_OFF]

Turns on
for heating

He:,’g{‘féng OH temperature | Compressor requirement

Outdoor fan

Decreases by 100 min—1/30 sec. Increases by 50 min—1/30 sec.

30 sec_, 30 sec | 30 sec | 30 sec 3 30 sec 3 30 sec 3 30 sec 3

Compressor
rotation speed

.—l—'_'_NV\

120 se¢: 20 seg:
D>

\QOSGS‘ZOSGS\

480 == P ST
HE ‘
. 0 e e e e e e et e o e
il
2
@ BB
o
X (V)
w | =

5
0 0 Pulse
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Unit 1

Heating

Unit 2

[NDWN_ON]
[NDWN_OFF]

Rexglr\?éng OH temperature | Compressor requirement

Turns on
for heating

Outdoor fan

Compressor
rotation speed

Increases by 50 min—1/30 sec.

Decreases by 100 min—1/30 sec. |
30 sec | 30 sec ‘ 30 sec ‘ 30 sec ‘

30 sec | 30 sec | 30 sec |

.—l—'_'—m

Expansion valve

120 sec, 20 sec, 1 20 sec: 20 sec:
480 T ~ .
D |
O_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
0 Sttt
[aV)
.‘é‘
>
0_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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MODEL RAM-53NP3B

PROCESSING AT OVERHEAT THERMISTOR (OH) HIGH TEMPERATURE

<> Restriction Start Conditions
* If any expansion valve is operated at 480 pulses and the OH temperature > [NDOWN_ON], the compressor speed will be

reduced at a
* This reduced

rate of 100 min"1/30 seconds.
rotation speed is based on the speed when the reduction started, and will be maintained until the reduction is

finished. However, the reference speed will be exchanged only if the target speed is lower than the speed when the

reduction stal

rted.

* If NDOWN_OFF] = OH temperature = [NDOWN_ON] and the OH temperature does not rise from that 20 seconds
before, the reduction of compressor speed will not occur.

<> Restriction R

elease Condition (in common for all)

* The restriction will be released when OH temperature < [NDOWN_OFF], and the compressor speed will be increased at a
rate of 50 min-1/30 seconds to restore the target speed.

When one unit is operated for cooling

Unit 1

Cooling

Unit 2

Unit 3

[NDWN_ON]

[NDWN_OFF] |

Turns on
for heating

He‘\g‘rvsgng OH temperature | Compressor requirement

Outdoor fan

Compressor
rotation speed

Increases by 50 min—1/30 sec. ;
30 sec 3 30 sec 3 30 sec 3 30 sec 3

Decreases by 100 min—1/30 sec.
30 sec | 30 sec | 30 sec !

120 se¢ 20 se¢, 120 sec 20 sec:
480_,,4% S — s
£ J_f_f L‘\__\
5 i
O_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
[}
>
g B s
sy
Q|
c
g > 0 Pulse
X 0
[
T
[s]
E
0 Pulse
0
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Unit 1

Heating

Unit 2

Unit 3

[NDWN_ON]
[NDWN_OFF]

Turns on
for heating

Re&g{&g”g OH temperature | Compressor requirement

Outdoor fan

Compressor
rotation speed

Increases by 50 min—1/30 sec. |
30 sec | 30 sec | 30 sec ‘ 30 sec |

.—-—'_'—MA

@)

ecreases by 100 min—1/30 sec.
0 sec ! 30 sec | 30 sec !

W

1 20 sec, 20 sec, 1 20 sec: 20 sec:
480 T ~ .
:) |
0_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
(]
=
g 0 R ittt
c [aV)
S| =
2| >
[
o2 T
w
. 0 R ity
[s)
:‘é’
=)
0_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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REFRIGERATING CYCLE DIAGRAM

MODEL RAM-53NP2B

N

Jeurens

é@

6CDO CD o o
0 CO DO DD

006 CO
00

(o)

Y

coo
0,

>c$3cidjé y j o

J

T oA[eA Buisionay

|
|
-=> ge90
SA[eA 80IAI8S 190U9|IS ,
7 laurens 1eurRAS
|
—=> GE'90 aA[eA uoisuedxa 201}09
i N /2R | & [eA uol 1109]3
I & i YY) (=
ﬁ OA[eA 90IMIOS 192U9|IS
|
- N uone[noIy Y]
2 2 puIM 7 Jourens
m m , aAjeA uoisuedxa 01109|3 _H._v
5 5 7 aNim
2 ) 19buUBYOXS
£ £ 1eay Joopu| ﬁ
|
|
A 2560 | —
“ ® & I B
T 4 BA[eA 80IAI8S JERIVETIS
|
——
N 2560 -
1S & i ® (Do
7 SA[BA 90INISS 190Ua|IS
|
|
| yue} uonong A
’ |
| g h
| A
| ~_-
| o
|
yue)} uonong —
7 190U9|Ig
1INN HOOANI ! 1INN HOOALNO
Jossaidwo)
Bunesy : < — —

Bunsoueq ‘Bulkypiwunysq ‘Buljoo) : ?

- 76 —



REFRIGERATING CYCLE DIAGRAM

MODEL RAM-53NP3B
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DESCRIPTION OF MAIN OPERATION CIRCUIT
B RAM-53NP2B

1. Main Power Supply Circuit
MAIN PWB

F1 LoD4 LoDe
© kP |

BLK £

SURGE ABSORBER §_ =2 (012 =
SA N

—

C013

|

v
con1

||

GN1

[

coo2
-
Cot14

()

2P Terminal
Terminal block

WHT

3

z—‘

GN2

iF

Bt
L
Pt
Pt

DB2

R012
co23

RO11

T101

c102 %nwz

y VI

L33

p102  R107

cL21

R100
€122
N

5 R1L3
R1l4 G117

1}
c103
003 crg4
1k

R103

cL09
Pt

Lot
RLO3

(Indoor unit 2)

NE107

11
L3

Q502

B-0V
Microcomputer Standby output

Fig. 1-1

3P-Termin:

@ AC 220~240V power supplied to the 2P terminal block is supplied to DB2 via the noise filter circuit, 2A fuse (F3),
and varistor (VS5). High-voltage DC smoothed by DB2 and C023 is used to create DC voltage on the
transformer's secondary side by the switch control IC (IC1) and switching transformer.

@ Secondary side DC voltage is used in the following six systems:

1) B-15V :Power supply for communication circuits between outdoor and indoor

) B-5V  :Power supply for main microcomputer and peripheral circuits

) B-12V : Operating power supply for electric expansion valve

)16V :Power supply for compressor motor drive IPM and fan motor drive IPM

) 12V :Power supply for reversing valve relay, power relay, in-rush current relay, and operating

amplifier for compressor motor and fan motor current amplification
(6) 5V : Power supply for inverter microcomputer and peripheral circuits

@ Primary Components

(1) C001, C002, CO12,CO13,C014, CO07, CO08, LOO4, LOO6
Absorb electrical noise generated during operation of the compressor, and reduce noise level emitted to the
power line.

(2) Surge absorber, varistor 1, 2, 5
Absorb external surges, such as induced lightning.

(3) IC1
IC for control of switching power.

(4) 1C4
DC/DC converter IC for generating 5V from 12V.

(5) 1C9
DC/DC converter IC for generating B-5V from B-15V.
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DESCRIPTION OF MAIN OPERATION CIRCUIT
B RAM-53NP3B

1. Main Power Supply Circuit
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@ AC 220~240V power supplied to the 2P terminal block is supplied to DB2 via the noise filter circuit, 2A fuse (F3),
and varistor (VS5). High-voltage DC smoothed by DB2 and C023 is used to create DC voltage on the
transformer's secondary side by the switch control IC (ICT) and switching transformer.
@ Secondary side DC voltage is used in the following six systems:
(1) B-15V :Power supply for communication circuits between outdoor and indoor

(2) B-5V  :Power supply for main microcomputer and peripheral circuits
) B-12V : Operating power supply for electric expansion valve
)
)

Fig. 1-1

3P-Termina

16V :Power supply for compressor motor drive IPM and fan motor drive IPM
12V :Power supply for reversing valve relay, power relay, in-rush current relay, and operating
amplifier for compressor motor and fan motor current amplification
(6) 5V : Power supply for inverter microcomputer and peripheral circuits
@ Primary Components
(1) C001,C002,C012,C013,C014,C007,CO08, LOO4, LO06
Absorb electrical noise generated during operation of the compressor, and reduce noise level emitted to the
power line.
(2) Surge absorber, varistor 1, 2, 5
Absorb external surges, such as induced lightning.
(3) IC1
IC for control of switching power.
(4) 1C4
DC/DC converter IC for generating 5V from 12V.
(5) 1C9
DC/DC converter IC for generating B-5V from B-15V.

@
(4
(5
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@ Inverter Microcomputer Power Control
The power to the inverter microcomputer is turned ON/OFF by commands from the main microcomputer.
Q502,PQ102,Q101, and Q102 are related.

@ Specifications and Checkpoints for Main Power Supply Circuits

Output \oltage . 4 ) Examples of Possible Failure Modes for
Name  Specification Primary Load =+ Measurement Location Output Failures (for Reference)

i . Indoor/outdoor| Tester © terminal: B-15V indicator (L107) . .
B-TSVoutput| 1555V communication| Tester © terminal: B-OV indicator (J5) LD401 ~ LDA402 (green) do not light or blink.
B-12Voutput| 12+42V Expansion | Tester o terminal: B-12V indicator (R120) | LD351 (red) blinks 5 or 6 times (related to

valve Tester o terminal: B-OV indicator (J5) refrigerant cycle error) and stops.
Main . -
i ) Tester e terminal: B-5V indicator (J4) LD353 (green) does not blink.LD351 (red) does
B-SVoutput | 5201V ml'::r:ocor.nputer Tester e terminal: B-OV indicator (J5) not blink. Outdoor unit does not operate.
ermistor
. Inverter Tester e terminal: 5V indicator (R814) . .
SV output 504V microcomputer| Tester © terminal: 0V indicator (C891) LD351 blinks 8 times.
N IC2,3,4,5,6 |Tester @ terminal: 12V indicator (WH65-2) . .
12V output 12%1V relay circuits | Tester e terminal- 0V indicator (C891) LD351 blinks 2, 4, 8 or 14 times and then stops..
Compressor IPM . P

16V output | 15.5 15V DCC fan drive circuit Ez:g : Eg:m:g:: (1)\6/\{&3?;;?3?;&99)1) LD351 blinks 3,4 or 12 times and then stops.

onverter circuit

@ Check each voltage. If the above specifications are satisfied, the main power supply circuit can be considered

normal.

@ Due to high voltage, be particularly careful to avoid electric shock. Further, take care to avoid short-circuit
accidents caused by incorrect connection of measuring instruments. Otherwise, the board could be damaged.

@ Even after the power is turned off, an electric charge remains in the smoothing capacitor, and a voltage of 260V to
360V is applied between the terminals of the smoothing capacitor.
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2. Converter Circuit
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Fig. 2-1

@ This circuit rectifies the AC220-240V between L and N on the 2P terminal block, and creates a DC voltage.
During operation of the compressor, the rectified circuit voltage is approximately (DC320V - 360V).

@ Primary Components Reference:

(1) Intelligent Power Module (IPM) O In case of IPM failure or poor connection,
used for configuration of inverter section. immediately after starting the compressor, it might

stop due to abnormal speed reduction, switching

failure, Ip cut, etc.

Reference:
O If there is a failure in the diode bridge (DB601, DB602),

DC voltage is not generated and operation might not
occur.

(2) Diode bridge (DB601, DB602)
Rectifies AC220-240V from terminal blocks
L and N to a DC power supply.
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(3) Smoothing Capacitor (C019~022, 500uF, 450V)
Boosts and smoothes (averages) voltage rectified by the diode.

Reactor 5. 3mH

C021
C022

vd

Input
voltage

HIC iMicrocomputer
I
|
? Eﬂ RRZE ACT chopper output
D201 D202
I ﬁ R3sz @9 ACT Ip cut
l ;0652
HIC-0V
Fig. 2-2

Input voltage (AC) Effective voltage
’\AC220—240V /\

Current flowing
through reactor
(during low load) | |
| ‘_

Q601, Q602
Chopper interval

Current flowing
through reactor \
(during high load) \
T \ I T I/ 1

Q601, Q602
Chopper interval

Y NN TN Y

DC260 - 360V

Fig.2-3
(4)IGBT for improving power factor (Q601, Q602)
When load on the compressor increases, the power factor is improved by applying current to the chopper interval
between Q601 and Q602 shown in Fig. 2-3.
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3. Reversing Valve Control Circuit

REVERSING VALVE RL4 /WH63—2 (RED)
® 5o
® REVERSING VALVE RELAY
SK1 AC220-240V
@
®
CN2 (RD)
VH—2P
[Main PWB ) Inverter PB
12v ‘
§ ; Inverter
~ HIC
3 ‘ Inverter
Z ‘ 162 Microcarputer
% @ r‘ 28)—(10)~<1-7) @G6)Reversing Valve
{E Lﬁ Cooling : Lo
= ‘ Heating @ Hi
5 1oN23 CN25 |
5 | XA-4P XA-4P
e (WH) (WH) ’
&£
Figure 3-1

@ The reversing valve is controlled by operation commands from the indoor microcomputer.Current is applied to the
reversing valve coil in the direction designated for each operation mode to slide the valve.

@ Before checking the power to the reversing valve, remove the CN2 connector, measure the resistance at both ends of
the connector to see if itis 1970 £138 Q. Perform the following power checks only if the result of this check is normal.
If this check produces an abnormal result, either a lead wire is broken or there is a failure in the reversing valve.

@ Voltage at each point is approximately as shown below table when measure by tester.
(When voltage between pin 1 to pin 4 of CN2 is measured).

Operation Condition

Voltage between pin 1 to pin 4 of CN 2

Cooling

defrost is completed.

General operation of cooling About 0V
In normal heating operation About AC 220-240V
) MAX. rotation speed instructed
Heating by indoor microcomputer after About AC 220-240V

Defrosting

About OV
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Inspection when Timer Lamp on Indoor Unit Flashes Once

Note: Be sure to turn the power off before performing the following inspection.

Yes

Is the reversing valve connector Connect the reversing valve |
(CN2) disconnected? connector.

S

Disconnect the reversing valve
connector (CN2).

-

Did you measure a resistance of No There s a failure in the

1970 £138 Q with a tester on each |:> reversing valve coil or a |:>

Replace the reversing valve coil
lead wire is broken.

end of the reversing valve connector?

Yes

-

Yes
Is the 2A fuse (F3) on the

board blown?

Replace the MAIN P.W.B. | |

S

Turn on the power, and check  |Pm™3

the voltage of the powered Replace the MAIN P.W.B. | |
outdoor unit.

Normal

-

There might be a failure in the
reversing valve unit, refrigerant |:> Inspect and repair the location |
leakage, or a bad cycle. of the failure.

Check the operation again to confirm that it is normal. <
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4.Temperature Detection Circuit
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Fig. 4-1

@ The OH thermistor circuit detects compressor head surface temperature, the DEF thermistor circuit detects defrost
operating temperature, and the outside air temperature thermistor circuit detects the outside air temperature. In
addition, the electric expansion valve thermistor (narrow pipe 1) detects the temperature of narrow pipe going to
indoor unit 1 and (wide pipe 1) detects the temperature of the wide pipe going to indoor unit 1. (Narrow pipe 2) and
(wide pipe 2) are for indoor unit 2.

@ Thermistors are negative resistance elements. The resistance value grows smaller as the temperature rises, and grows
larger as the temperature falls.

@ If the compressor overheats, the resistance value of the OH thermistor grows smaller. B-5V is divided between the OH
thermistor and R331, and therefore the voltage of pin @ on the main microcomputer rises.

@ The voltage of pin @ on the main microcomputer is compared with the value set and stored internally. If the set value
is exceeded it is determined that the compressor has overheated, and operation is stopped.

@ If frost accumulates on the outdoor heat exchanger, the temperature of the heat exchanger will fall rapidly. Therefore, the
resistance value for DEF thermistor grows large and the voltage of pin@ on the microcomputer falls. If this voltage
drops below the value set and stored internally, defrosting of the main microcomputer will start.

@ Outdoor temperature is read by the outdoor temperature thermistor (voltage of pin® on the microcomputer).
Commands from the indoor microcomputer, values read from the outdoor temperature thermistor, and values read from
the OH thermistor are taken into account to control the speed of the compressor and the speed of the outdoor fan.
Typical values that indicate the relationship between outdoor temperature and voltage are shown below.

Table 4-1
Outdoor temperature {C)
Voltage (V) at both ends of R333

20
2.75

30
3.22

40
3.62

—10 0
1.19 | 1.69

@ The temperatures at narrow pipe 1- 2 and wide pipe 1 - 2 are read by thermistors, and the amount that electric
expansion valves 1 - 2 are opened is changed to control the distribution of refrigerant.

Reference:

When a thermistor is open and disconnected, pins® - @ and @ - @ on the main microcomputer are

approximately OV. When there is a short-circuit in a thermistor, these pins are approximately 5V, LD351 will lit and

LD352 blinks during stanby mode or running. Except for overheat thermistor, if there is a short-circuit in a overheat

thermistor the LED indication during stanby mode and running will be different as below Table 4-2.

The number of blinks by LD352 indicates the area/portion in unit that thermistor detect have problem.

10
2.23

Table 4-2
Unit condition LD351 indication LD352 indication
Stanby Mode Lit 1 time blinking
Running 6 times blinking Off
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4. Temperature Detection Circuit
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@ The OH thermistor circuit detects compressor head surface temperature, the DEF thermistor circuit detects defrost
operating temperature, and the outside air temperature thermistor circuit detects the outside air temperature.In
addition, the electric expansion valve thermistor (narrow pipe 1) detects the temperature of narrow pipe going to
indoor unit 1 and (wide pipe 1) detects the temperature of the wide pipe going to indoor unit 1. (Narrow pipe 2) and
(wide pipe 2) are for indoor unit 2. (Narrow pipe 3) and (wide pipe 3) are for indoor unit 3.

@ Thermistors are negative resistance elements. The resistance value grows smaller as the temperature rises, and grows
larger as the temperature falls.

@ If the compressor overheats, the resistance value of the OH thermistor grows smaller.B-5V is divided between the OH
thermistor and R331, and therefore the voltage of pin ) on the main microcomputer rises.

@ The voltage of pin @ on the main microcomputer is compared with the value set and stored internally. If the set value
is exceeded it is determined that the compressor has overheated, and operation is stopped.

@ If frost accumulates on the outdoor heat exchanger, the temperature of the heat exchanger will fall rapidly. Therefore, the
resistance value for DEF thermistor grows large and the voltage of pin@ on the microcomputer falls. If this voltage
drops below the value set and stored internally, defrosting of the main microcomputer will start.

@ Outdoor temperature is read by the outdoor temperature thermistor (voltage of pin@ on the microcomputer).
Commands from the indoor microcomputer, values read from the outdoor temperature thermistor, and values read from
the OH thermistor are taken into account to control the speed of the compressor and the speed of the outdoor fan.
Typical values that indicate the relationship between outdoor temperature and voltage are shown below.

Table 4-1
Outdoor temperature {C)
Voltage (V) at both ends of R333

=10 0 10 20 30 40
119 | 1.69 | 223 | 275 | 322 | 3.62

@ The temperatures at narrow pipe 1 - 3 and wide pipe 1 - 3 are read by thermistors, and the amount that electric
expansion valves 1 - 3 are opened is changed to control the distribution of refrigerant.

Reference:

When a thermistor is open and disconnected, pins@ - @ and @ - @ on the main microcomputer are

approximately OV. When there is a short-circuit in a thermistor, these pins are approximately 5V, LD351 will lit and

LD352 blinks during stanby mode or running. Except for overheat thermistor, if there is a short-circuit in a overheat

thermistor the LED indication during stanby mode and running will be different as below Table 4-2.

The number of blinks by LD352 indicates the area/portion in unit that thermistor detect have problem.

Table 4-2
Unit condition LD351 indication LD352 indication
Stanby Mode Lit 1 time blinking
Running 6 times blinking Off
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5. Electric Expansion Valve Circuit
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Fig. 5-1

@ There are two electric expansion valves for indoor units 1-2.

@ The electric expansion valves are powered by B-12V for expansion valves. 1- or 2-phase current is applied to
4-phase wound wires, switching the poles of the wound wires to control valve openings.

@ The relationship between the switching direction of the current phase and the open/close direction of the valves is
shown in the following table. When current is applied, approximately 0.9V passes through pins MD-@ of CN15
and CN19; when no current is applied, it is approximately 12V.When the power is reset, the expansion
valve is initialized for approximately 35 seconds. During initialization, use a tester to measure pins D-@
on CN15 and CN19.If there is a pin that does not change at approximately 0.9V or 12V, there is an
abnormality in that expansion valve or the main microcomputer.

@ The logic waveform for when an expansion valve operates is shown in Fig. 5-2.

Table 5-1
CN15,CN19 . Power conditions
! Lead wire
PinNo. 1 2 3 4 5 6 7 8
@ White ON | ON | OFF | OFF | OFF | OFF | OFF | ON
® Yellow OFF | ON ON | ON | OFF | OFF | OFF | OFF
@ Orange | OFF | OFF | OFF | ON | ON ON | OFF | OFF
©) Blue OFF | OFF | OFF | OFF | OFF | ON ON | ON
Operation mode
1—-2—3—4—-5-6—7—8 VALVE CLOSE
8—7—6—5—4—3—-2—1 VALVE OPEN
Connector 12V
Pin No. @ 0.9v
®
@
@ [
32ms 96ms
160ms

Fig. 5-2
When controlling an expansion valve, the temperature of the compressor head is detected and then the opening is

adjusted to stabilize the valve to the target temperature.
This control cycle is performed once every 20 seconds, and a few pulses are output.
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5.Electric Expansion Valve Circuit
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@ There are three electric expansion valves for indoor units 1-3.

@ The electric expansion valves are powered by B-12V for expansion valves. 1- or 2-phase current is applied to
4-phase wound wires, switching the poles of the wound wires to control valve openings.

@ The relationship between the switching direction of the current phase and the open/close direction of the valves is

shown in the following table.When current is applied, approximately 0.9V passes through pins (D-@ of CN15,

CN19, and CN26 ; when no current is applied, it is approximately 12V.When the power is reset, the expansion

valve is initialized for approximately 35 seconds. During initialization, use a tester to measure pins M-@

on CN15,CN19, and CN26. If there is a pin that does not change at approximately 0.9V or 12V, there is an

abnormality in that expansion valve or the main microcomputer.

@ The logic waveform for when an expansion valve operates is shown in Fig. 5-2.

Table 5-1
CN15, CN19, CN26 . Power conditions
I Lead wire
PinNo. 1 2 3 4 5 6 7 8
@ White ON ON OFF | OFF | OFF | OFF | OFF | ON
® Yellow OFF ON ON ON | OFF | OFF | OFF | OFF
@ Orange OFF | OFF | OFF ON ON ON | OFF | OFF
©) Blue OFF | OFF | OFF | OFF | OFF ON ON ON
Operation mode
1-2—3—4—5—6—7—8 VALVE CLOSE
8—7—6—5—4—3—-2—1 VALVE OPEN
Connector 12v
Pin No. @ 0.9v
3 |
@
@ [ [
32ms B 96ms
160ms
Fig. 5-2

When controlling an expansion valve, the temperature of the compressor head is detected and then the opening is
adjusted to stabilize the valve to the target temperature.
This control cycle is performed once every 20 seconds, and a few pulses are output.
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@ One (IC32) 8-bit type shift register ICs that convert serial signal input to parallel and output the parallel
signals are used on the circuits of electric expansion valves 3.
@ An example of circuit operation when an expansion valve is powered is shown in the time chart in Fig. 5-3.
@ A clock signal (16 cycles at 750us/cycle) is output from pin @ on the microcomputer.
(One cycle for the clock signal is 500us off, 250us on.)
@ A serial signal #' of the power pattern is synced with the clock signal and output from pin @ of the microcomputer.
#1 The serial signal is the pattern of the current applied to phase 1 or phase 2 of a 4-phase wound wire on
an expansion valve, that has then been converted to serial format. A serial signal is output so that the
center of the ON serial signal (Hi-level 500us) aligns with the rising edge of the clock signal.
The content of the shift register in IC is updated by operations® and @ described above.
Next, 250us after the ON signal is output for the 16th cycle of the clock signal,
@ the latch signal from pin@) on the microcomputer is turned OFF (Lo-level 500us) and then ON again (Hi-level).
@ After the time required to apply current has elapsed, if powering of the expansion valve is required the cycle
returns to (D and repeats the operation.
With the operation described above, the opening of expansion valves is controlled while applying current to phase 1
or phase 2 of a 4-phase wound wire on an expansion valve, according to the content of the shift register updated
when the current is applied. When the opening of the expansion valve reaches the target amount, the stop pattern
described in @ above is applied and then operations@ - @ are performed to complete the control of the
expansion valve.

Microcomputer @ Pin clock signal OV = e
@ Pin latch signal o — _l
@ Pin serial signal oV — i
1C32 Clock signal o — b b b b b
1 [Carent application time_500ms or 25ms] ¢
Latch signal oV —

1C32 Serial signal oV —

IC34 @ Electric ExpansionValve3 @ 0V —

@ Electric ExpansionValve3 @ 0OV —

@ Electric ExpansionValve3 @ 0V —

@ Electric ExpansionValve3 @ 0OV —

Fig. 5-3 Time Chart
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6 . Outdoor Fan Motor Control Circuit

@ This outdoor unit is equipped with a built-in outdoor fan motor control circuit.

Qutdoor
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1 ~360V TR
‘ %ﬂ r [_‘E}} [_‘E} T Outdoor fan
| Sl la713 [[ar12 [ am ! motor
| DRIVE GIRCUIT
| - |
! Inverter !
‘ DC current Id Microcomputer ‘
Fig. 6-1

Based on operation commands from the indoor microcomputer, the speed of the outdoor fan motor on this unit is
determined by the main microcomputer and controlled by the inverter microcomputer.

Actual speed is estimated based on DC waveforms from R741 to control the speed so that it matches the
operational commands.

Overcurrent and other failures in the outdoor fan motor are detected by the magnitude of the direct current.

(1) Control of outdoor fan motor at startup
If the propeller fan is already rotating at the start of operation, due to disturbances such as strong wind,
operational behavior will vary according to the direction and speed of such rotation as described below.
Favorable wind is defined as wind that blows outward from the mouth ring.

Strong headwind :Control is not performed, to protect the equipment, and the propeller is blown in the
opposite direction by the wind.The unit starts automatically once the wind has weakened.

Headwind : After the speed reduces gradually and finally stops, the speed is controlled in the normal
direction.

Favorable wind :The speed of the fan is controlled normally.

Strong favorable wind : Control is not performed, to protect the equipment, and the propeller is blown in the
normal direction by the wind.The unit starts automatically once the wind has weakened.

(2) Control of outdoor fan motor during operation
The speed of the propeller fan might drop during operation of the outdoor fan motor due to disturbances such as
strong wind.
If such conditions continue for a long period of time, the propeller fan will stop. (Self-diagnosis lamp LD351:
Blinks 11 times)
When the fan is restarted, the operation described in (1) above is used.
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(3) Confirmation method when self-diagnosis lamp LD351 blinks 12 times
If LD351 on the Main P.W.B. blinks 12 times (fan lock detected) and operation stops, use the following

procedure to check the unit.

1. Mechanical locking caused by the insertion of foreign objects such as sticks into the propeller fan or freezing due
to the accumulation of snow will cause fan lock to be detected and causing the unit stop it operation.
Remove any foreign objects.
2. Check whether CN24 is securely inserted. A poor connection will cause a fan lock detection and causing the unit
stop it operation. If CN24 is loose, insert it securely.
3. Strong wind around the outdoor unit might cause a fan lock detection.
Check if the unit restarts. (Several minutes might be required for the unit to restart.)
If the unit continues to operate after restarting, there is no failure in the outdoor fan motor or electrical components.
4. Perform a check of the outdoor fan motor. The procedure is shown below.

Procedure for Checking the Outdoor Fan Motor

Turn OFF the power, and wait 15 minutes for the voltage to drop. Measure the DC voltage; once it
has dropped to 10V or less, remove the outdoor fan motor connector (CN24).

J L

Turn the outdoor fan motor by hand, checking for abnormalities
such as locking.

] [omar}

Un-insert outdoor fan motor connector CN24. Measure the resistance
values at fan motor connector contact between each terminal

(between pins M-, @ - ®,and ®- D).
* Normal value: 20 to 50 Q

| Cema) ) M) <

[ Replace the inverter board. ] Replace the outdoor fan motor.

5.Insert the outdoor fan motor connector (CN24).

* Also use the above procedure if F4 (2A fuse) is blown.

Caution
*The power supply for the outdoor fan motor is also used as the power supply for the compressor, and therefore

has a high voltage (DC260 to 360V). Use sufficient caution to avoid electric shock when checking operations and
performing repairs.

—91 —



7 . Circuits for Communication between Microcomputers

@ This unit uses two microcomputers: a main microcomputer and an inverter microcomputer. The two-way
communication circuit shown in Fig. 7-1 is used for communication between these two microcomputers.

Main

5 <——CG)

RX €3

R815

S

I
8ol
ov

—
>
()

IS)

CN21
XA-7P
(WHT)

Microcomputer

Signals from the main microcomputer to the inverter microcomputer follow this route:
main microcomputer @ — Q807 — PQ812 — IC5 — Q251 — inverter microcomputer .

Signals from the inverter microcomputer to the main microcomputer follow this route:
inverter microcomputer @ — Q203 — PQ811 — main microcomputer 3.

CN22
XA-7P
(WHT)

R253

Fig. 7-1

- 92 —

i) TX

Inverter
Microcomputer

9 RX




RAM-53NP2B

8. Indoor/outdoor communication circuit

Indoor side | | | Outdoor side
i Lo Outdoor main
I NO circuit
= 11 11
3 2 2 F10
3 O O—ovo B-15V
v 1 1 o
| |
Isls Is s 1e | ! 28 8 g
Indoor Indoor side IC} bl ] 2 TGO 3v3 2 I < v L
Microcomputer (IC601) transmission circuit f |
o T301 C341 R342 | | R864 (864  L8OS
The communication - H H g Outdoor reception
> hing 1
c;appevégmu(]out / | | 2 ciruitfor Indoor Outdoor switching
of room iz) < N
1 1 g
= 8 Qutdoor transmitting
Indoor = (5—(5— 8 Outdoor switching 2
Transmision ' 12 21 . circuit for Indoor 1
Output e
P P B-15V ?;m Outdoor swiing 3
Indoor | | B-OV
Reception ' ' - Outdoor swiching 4
Input Indoor side reception circuit | | g
® FELER #]e 0

R854 (854 1804

Outdoor reception

1
dicuit forIndoor Main

microcomputer

R856  R852

Outdoor transmitting
circuit for Indoor 2 @ Outdoor unit
Nl 49) reception
Q824 input 1
B-0V

@) Outdoor unit
39) transmission
output 1

©) Outdoor unit
27) reception
input 2

Communication switching circuit

@ Outdoor unit
(29 transmission
output 2

Fig. 5-1

The unit is receiving a signal that it sent
<Typical communication waveform> (Itis not used particularly as a signal)

Microcomputer —/_l
signal (@ IIIIIJIIIIIIIIIIIII TR

Microcomputer

reception Sgnal__(B) i | e

Signal between connecting
cable 2 and 3

Indoor side

N RN N RN E AR R R RN
B [Microcomputer A’
Z n signal () I TN (LR
= |Microcomputer
S |receptionsignal__ (® —EIIIIII T AT
Approx. Approx.
< 7sops T Y 450 T
<Enlarged waveform> . .
Signal sent by indoor microcomputer @ Signal sent by outdoor microcomputer @ Signal between connecting cab\eZandS@ ﬁ:%?gégrenrgutgrmdoorand outdoor @@
T T T T T
> 30kHz demodulated waveform =
a y ol 1 | 1 1
N
> = = =
o a a
5 : " :
ov ov oV
30kHz demodulated waveform | I | | I |
5mS, DIV 5mS./DIV . 5mS “DIV 5mS./DIV
Fig. 5-2

* Indoor and outdoor communications are conducted by using lines 2 and 3 of connecting cable. Line 2 of connecting cable is share
with a transmission channel that powers the indoor unit.

* Data communicated between the indoor and outdoor units are outputted from the microcomputer as serial signals and are
transmitted as demodulated by a 31kHz carier wave (for indoor) and a 30kHz carier wave (for outdoor).

Check

If the communication fails between the indoor and outdoor units for some reason, the product will give a self-diagnosis
display either by “the timer lamp blinking 3 times (indoor failure)” or “the the timer lamp blinking 12 times (outdoor failure)”
depending on the cause.
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8. Indoor/outdoor communication circuit
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Fig. 5-1

The unit is receiving a signal that it sent

<Typical communication waveform> (It is not used particularly as a signal)

8 [Microcomputer —/_l \‘

2 Jurensmission signal_(2) I[II‘IIIIIIIIIIIIII (e

S |Microcomputer /

2 |receptionsignal (B I

Signal between connecting \V4 \VJ

cable2and 3 LEEEEHA T LT = e e =
Microcomputer
transmission signal (@) T T

Microcomputer

reception signal () UL R LR R LR

Approx. ‘ Approx.

Outdoor side

|

750us 450us
<Enlarged waveform>
Signal sent by indoor and outdoor
Signal sent by indoor microcomputer @ Signal sent by outdoor microcomputer @ Signal between connecting cable 2 and 3 @ m%rocomputgr @@
T T T T T

> 30kHz demodulated waveform—

a V| | 1 1

A
= = > >
=) [a} - o
: S “ 5
ov ov | | | ov

5mS,/DIV 5mS./DIV . 5mS./DIV 5mS DIV
Fig. 5-2

* Indoor and outdoor communications are conducted by using lines 2 and 3 of connecting cable. Line 2 of connecting cable is share
with a transmission channel that powers the indoor unit.

* Data communicated between the indoor and outdoor units are outputted from the microcomputer as serial signals and are
transmitted as demodulated by a 31kHz carier wave (for indoor) and a 30kHz carier wave (for outdoor).

Check

If the communication fails between the indoor and outdoor units for some reason, the product will give a self-diagnosis
display either by “the timer lamp blinking 3 times (indoor failure)” or “the the timer lamp blinking 12 times (outdoor failure)”
depending on the cause.
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8. Hibernation Mode

c102 %Rmi

Ann

133

=

R112

©
C}Pi
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|| Rit0
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Ril4 0117
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CITe gy

103
113
0103 i34

R115

o108
g
B
<107 RL03
H’ Riot
2 c108

1k

Pt

DI

RLOS

Q502

B-0V
Main Microcomputer Standby output

Fig. 8-1

@ This model have designed to enter hibernation mode for energy saving and power consumption reduction during stanby.
@ Unit will enter hibernation mode during below stanby condition if not received any signal from remote controller
and expansion valve already completed initialization .

1) Stanby continuesly
2) Unitin running condition, then off the unit by remote controller and leave the unit in stanby condition.

@ During hibernation activation, main microcomputer pin will change to LOW condition.
Due to this pin become LOW, Q502, PQ102, and Q101 will be OFF. As Q101 OFF, 12V and 5V will drop to 0V.
Due to 5V drop to 0V, Q103 and Q102 will be OFF and causing 16V also drop to OV.

@® During hibernation mode, DC voltage will be as below condition.

(1) B-15V : Maintain at 15V
(2)B-5V  :Maintain at 5V

(3)B-12V :Maintainat 12V
(4)16V  :DroptoQV

512V :DroptoQV

6)5V  :DroptoQV

AlI'LED on the Main P.W.B and Inverter P.W.B (LD301, LD351, LD352, LD353, LD401 and LD402) will be OFF during

this mode.

@ If outdoor unit have failure/error, all indication including error diagnosis LED will be OFF once the smoothing
capacitor (C019 ~ C021) voltage reduce to 29V.

@ For inspection during hibernation mode, service person can measure DC voltage B-15V, B-12V and B-5V on

Main P.W.B.
But to measure DC voltage 16V, 12V and 5V on Inverter P.W.B., service person shall on the indoor unit by remote

controller first. This will change the unit from hibernation mode to normal.
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14 | TROUBLE SHOOTING |

PRECAUTION FOR CHECKING

e N
Indoor fan motor
% Power source
, = AC220~240V ,
Indoor electrical 50/60Hz Outdoor electrical
Mo -, e e -
‘ ®\ N3 ! A2 ]!
‘ = ‘ = Compressor
| § § motol
D A N G E R ‘ izz E i 'z E | r
‘ g 2
1. Remember that the | Yo |8 | e
0V line is biased to ‘ | Hi
162V in referance to | T d ,
the ground level. ‘ | !
‘ Control circuit }—0—0—4 Control circuit ’
2. Also noted that it takes I Lo .
about 15 minutes =
: Grounding earth
until the voltage fall
after the power switch
is turned OFF. Ground Voltage @O point
ofeachpart - / ”””””””””””””””””
Earth Voltage
\\
®@ point
\_ Y,
e R
Always keep your hands
and metal part away from
the enclosure of the DANGER!
DANGER oscilloscope. Don't install
. the ground
When using an Iineg
oscilloscope, never '
ground it. Don’t forget
that high voltages
as noted above
may apply to the
oscilloscope.
\_ Y,
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SELF CHECK

When it is difficult to judge whether the compressor or the electrical part is faulty resulting self
diagnosis lamp LD351 blink 2,3,4 or 5 times, please confirm first the compressor terminal insulation
by using mega ohm checker. If the insulation is normal, proceed to below self-check method.

M Self-check diagnosis method

1. Switch OFF main power supply. (Wait until DC voltage fully discharged :15 minutes or more)

2. Un-insert jumper wire connector at CN30.
3. Switch ON main power supply. (LD352 will blink 1 time)
4. Press and hold TEST SWITCH for more than 1 second.

*IPM and the compressor motor will activated and each IGBT inside IPM will be checked
internally by inverter microcomputer. Microcomputer will detect short-circuit and open-circuit
of the IPM to determine IPM condition either in good condition or already broken.

5. Self-check diagnosis result will appear.
*The content of diagnosis result shall refer to below table.

M Self-check diagnosis result

[SELF-CHECK] DIAGNOSIS RESULT

L0301

DIAGNOSIS CONTENT

REPAIR METHOD

1 TIVE BLINK

ELECTRICAL OK.

CHANGE COMPRESSOR.

LTINES BLIK

PEAK CURRENTCUTOFF SGAALDETECTED,

CHANGE INVERTER PW.B.

TTHES BLIK

CONPRESSOR CURRENT ABNORHAL,

COMPRESSOR CONNECTOR LOOSE=>CHECK CONNECTOR.
AFTER CHECK COMPRESSOR CHANGE INVERTER PW3.

{0TVES BLAK

OC VOLTAGE ABNORMAL.

AC VOLTAGE ABNORMAL (BEYOND RATED 10%)
&> CONNECT WITH CORRECT AC VOLTAGE.

AC VOLTAGE NORMAL (WITHIN RATED +10%)
B CONNECTOR CNEA ] BAD INSERTON=> CHECK COMNECTOR
OTHER => CHANGE BOTH MAIN & INVERTER PWS.

3 THES LA

EEPROM READING ERROR.

CHANGE INVERTER PW.B.

In case abnormality found at the checking result, please confirm the connecting cord having
problem or not before replace the defect part according to the table of self-check diagnosis

result.

In case no abnormality found at electrical part, insert back the jumper wire connector at CN30

as original condition before it can be use.

*|f forgot to insert back as per original condition, the system will operate as below table

condition after power restored.

Time after Unit condition

power restored

Below than Indoor timer lamp will 12 times blinking

3 minutes (show error - outdoor communication circuit failure).

3 ~ 6 minutes

Can run as normal.

After 6 minutes

Unit enter hibernation mode. Can run as normal.

TEST SWITCH

INVERTER P.W.B
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Collect refrigerant using test switch operation

1. Turn OFF the breaker and wait for 1 minute or more before turn ON back the breaker.
2. Detach the electrical cover of outdoor unit and ensure LD353 is blinking once.
KW Wait 20 seconds or more before pressing the test switch for 1 second or more to start the forced cooling

4. Pressing the test switch again for 1 second or more will stop the operation.

TEST SWITCH

INVERTER P.W.B

COMPRESSOR
CONNECTOR

B Cautions
. Do not any circumstances operate the outdoor unit for more than 5 minutes.

. Doing work with the compressor connector removed will cause the LD351 to blink
4 times. It will not start the operation.

. For another test run, turn OFF the breaker and turn it back ON to reset the power
supply. (The test switch is accepted only once after power ON. After operation by

remote controller, it is not accepted.)
. When the operation with the test switch is done, turn OFF the breaker.
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How to operate the outdoor unit indipendently

G. Connect the large dia. pipe side and small dia. pipe side service valves using a pipej

Parts to be prepared

Connect the small diameter
service valve and the large
diameter service valve using
the reducing union and copper
pipe as shown on the right.

Charge refrigerant of 300g
after vacuuming (3% 1)

o

Outdoor unit

1
1
) )
,Reversing
valve

(2/8")

Small diameter
service valve

(1) Reducing union
2/8” (6.35mm)
3/8” (9.52mm)
(2) Copper pipe (2/8” and 3/8")

J

The operation method is the same as “Collect refrigerant using test switch”.
¢1 The charging amount of 300g is equivalent to the load in normal operation.

Lighting mode of the self-diagnosis lamp

INVERTER P.W.B

(@ Mounting location of the self-diagnosis lamp

Do not operate more than 5 minutes

LD401

e o e e ||

e S0

— 99 —



V¢v19000ad Wd YN JONVHO | THRIQNEV ]
] Y0SSFHAINOI FHL LIFSNI | € TVINJONEY QYOTHOSSIAINOD | TYNHONEY YNITE
“LINN ¥00G1NO ONY HOOCNI NIIML3E 318Y0 ONLLOINODYOIHO = | M ¥LANI IONVHD | <— THRONSOHTOI0 RS 3004 3 aEN0d [3OVLIOA 90 SINILy
‘NOLLYA3dO ON LINN H00GLNO HO HOX3 NOLYDINNWHOO 2 TNV ¥ [uomE N0V YN
B R R W ———
3UV43dO LON IAVA ONISHIAY °T LR T U | S e adong ots oo INng
o 211 ONIAOW LUYLS3H THA NV | <— ONM ONOHLS 0L 310 JOLS AMYHOGIEL SN
ANIOd ONDO3HO SH3HLO ¢ WA 30038 NI ONOUIS N8
(0403 4) 1 214NN HOLON N3 JONYHO : HISONGY KOLON O Sk 0k T < CWNONCHISOLINT OIS RMOATEL | ig c0iSed S3MIL
m.\S.m MMHMM\,Z_ mOZ<IO |4<§MOZ N_OHOE GMd Y3LYFANI S NIV HLOE FONVHO [ YHLO0
. OIL¥3SNI HOLO3NNGD YO3H) | <— | )
006~ 1O¥INOO NEEILE 3TN JONVLSISRS RO e s auronc i oot (A | [S3L0
“LOVINOD HOLOINNOD HOLOW N4 LY JONYLSISTY FHNSYIN JOVLI0A LOFHH0O AlddnS | <— (%0} ¥ 39¥L10A 031vY ONOATE) TYAHONEY
o e
g . m N 310 [ - NOIY I
ATedS HMOINNH HOHOLIS ) SR D rv——— ey 40 s
(OHLIN SISONOVI [93HD HOLOW N4 ¥00dLnol &M d NIVIVIONYHO [€———————— 103330 LINOEI0
HOLOINNOO H0FHO | <— NOLLYISNI HOLOINNOO OSSO0 Qv | - S MINITE
T 11304024 0N 31040 LNIONEH YOH) | €——————— V3T LNVHIOINATY mm%%ﬁ%%u_ SINILY
1 LE3N NIV HL0B 3ONWHO[H0LH ONIYRY 0K IS, IATA FOINSIS H03HO | <——— NadO JON IATVA 0IANIS
. F10A0 INVYIOIYATY HOIHO Y3HLO I MNNg
i ﬁmm%%ﬁ,@%&o@%% ONNOOTE 40 36140 3L AN | <— CIOOTBSINGHIOHRNS 1N 2000110 |40k ka0 SINILS
(54017 LY NIHLIW) TYIVSON 30LT10A O | TYHEONeY 3917100 00| NTS, SISON9VIQ 10304736101 0330084 NoL TSN | IV mwsu :w
3OV10AOY L9300 HI LOZNNOD 1 DIOZHO-4T3ST 40 LIS THL | HOSS24N0D FHLYOHO LAY ONY 1NOG
(5401 G314 NOATE) MIKONGY FOMLT0N O NO G35V LNFILSNFQY VI |<— ONDIOZHO 3N08Y HLIM 3nSS ON 4[| AR R
BN FONH OSSO YOO o T g HOLOINNOD Y03HO | <— GALI3N0D N OLO3NCD KOSS3HN0D Ty N
H0LO3NOD 3K < 35007 H0L030N0J HSS340) I 3wy 34791 30IA3S 3H1 YO3HO | «———— N3O LON 3Avh 3013S |iaaio v saile
a3 3o [aamensoiasniee] T | [ SHSSRGRR 36R m@mm%% D Evvesm———— ] TICIEREY e
405538dH00 3ONYHO voworozn| 3T G ¥3LHIAN] FONVHO | €————————— 103430 N0
YOLSIWYIHL FONVHO | €—— LNJ ¥O a3LY JYIM HOLSINYIH.
QOHLIN HIvd3d LN3LNO SISONOHId :_HS._ KIN03S SOLONGD LH3ON | < TH3SN LoD oL oL
11NS3Y SISON9VIA IMOIHI-4713S =
“SINILZ) N8 THA T 3L HOOQM IS | [OSOURISILE] | MRONEY | g | 117
OV 2560 LONTIMBLSIS 3, 00 GRREAOONSGILS RIS | | IR A0 ) |OISHOHL
M Y3dINNF OV LYISNI ONY ATddnS ¥3MOd NIVIV 330 HOLIMS 9 NOLLYOOT - |yypg | NOLLYOOT - fyypag
YL MOS8 Y3134 M3 T SR SS0iOMD 0 THoNeY oy
.Dzﬁoomm ! Z<I._. mmnwE MOm IQ._._\Sw ._.wMH m_.:. mwmmn_ .ﬁ G'Md ¥ILYIANI 8 NIVW HLOS FONVHO ZOP,MUM—HMM_AMﬁUFMM O
"LV Bl A BT | e S S | s | 0 | 0
"A1ddNS ¥3MOd NIYW 440 HOLIMS *} T18Y0 ¥IMOd MOFHO [ €= N1, vz,zmﬂ 1V ATddNS ¥3MOd ON
QOHLIN SISONOVIC [MOIHO-473S] QOHLIW HIvd3Y INIOdONINOTHD  [ssiid - Lzgean|vgean
(" "NIXOHE S Ml 40 350 ML NI GHv3H 38 NYO Il O dO.S ONIINA NOILYOIANI a1
ONNOS ANOT ALITIBISSOd 34 Fe3HL DH03H0-4T3ST INMNG IYHL LN L - -
“QOHLIN DYO3HO-473S] MOTAE OL 03300¥d TYION SINOLLYINGNI 3HL 4 (IYWHON) QYO THIAO N A
“YIHOTHO WHO YOIWONISN AG NOILYINSNI TYNINYIL HOSSFAAN0D TYWHON 1n
e i itk Do SIS NOLY3A0 01
/ J 31¥43d0 40SSTFHdINOD ONIINA NOILYOIANI 431

UIISREHL 3 NIRRT

LT

i | Il
J0ON AGQNVIS ONRING 30 T G31|_TvveoN [ D] (2 wooani) ey
313N NV HLOG FONVHO [ <— L3330 LNDHONOLLYINANO) 20yl Do ELE = EOEDY
TIB0YOBHD ALY IS4 0N | <— WAOTA (311v6) 014 - 63 [HOOCUNOMOOON g | (1 HOOGND e
18YO ONILOINNOD LSN1Y <~ NOLINOOSH TBONLIMNO | oy romwod | FWIL oyl
18D ONLIZNNOD FONVHO | <— GRLIZMNOISITEH) HLIZND
1INQ HOOQNI HLIM ATIVVION G3LO3NNOJ| ONLOINNOD 1
§id Y3LHINI'S NIV HLOB 3ONVHO | €————— 103430 LINJYIO| TYWHONEY LI T NOBHIG LI
G ALEEINT 2 NHITHLOS 3ONVHO [<———— 103330 1n0a0| e [ 440 TR0l [
TIBYO ¥ HO3HO | <= I TIRELL Keens M2 N WHLEHO RN ﬁ __
300W AGONVLS ONIING 440 TIIM a31|  TWINYON B 0O R
(NOLLONNITYIN LON SI ONIMNITE) TYWHON | TYWHON N s
INJINOD Idd MOSEN
QOHLIN YIVd3Y | INIOd ONIMITHO | ssondwa-mas | SNLVLS| A3 B
NOILYH3d0 ONIJNA NOILYOIANI d31
NYHOYIA ONIFIM 3

55400

QY08
WNIEL

o

;-f W
S et THFHONOLISO B0 LSTRE3AL 3da OV
T o ITHANOISNYeX3 ONIOTTE

asnva
e

"ANOJ3S | NYHL FHOW 404 HOLIMS 1S3L
JHLNIVOY HSNd ‘NOILY43d0 dOLS OL "AN0J3S

| NYHL 340N 404 HOLIMS 1S31 IHL HSNd

340438 SANOJ3S 02 LIYM N3HL A1ddNS ¥IMOd 3HL
13534 35¥31d ATLNIANIJIANI LINN H00ALNO FHL
31v43d0 0L 4O INVHIOII43Y FHL 1937100 OL

[NOILY¥3d0 1009 039404 |

WM ONIDIAAS 3L

LHVLSNYD AINO NHL AO MOT38 S1 LI LHL
QININOD ONY (N3 d TYNINYL N33ML3g)
39VL10A 90 UNSY3N 400 0L F9YLI0N
3HLY04 SILONING) LS 1Y Livh 353 1d

(A09600) YSIM MIOHS 1410313 \F/
439NVA i/

Gt

i
WS
W

"HOLOZNOD

aa w HOSSIH0D

G d B3N

)N INIOd
ININFINSYIN

ELal
10%aT

) d INIOd
INBNGENSVIN
39V110A 20

dwe| sisoubeip-419s ay3 Jo spow bunybi @

dwe| sisoubeip-}|9s 9yl Jo spow bunybii

- 100 —



vey19000ad B ¥ FONHO | e G| [ PSSO e GG AT o
|| e<—— )
“LINN 3000LNO GNY YOOGN! N33HL38 318V ONILOINNOD YO3HO = %mﬁﬁmmwé %w%w <~ %oi;u@m% mxﬁmﬁw%%ﬁ% %m%_mxw,m mwx“ﬁ 300N ASGNVLS ONINA 440 TIM 31| TWINHON MM W_m\wum“__v EETy
’ K "M g | GMd YILEIAN S NIVIV HLOG JONYHD | €— 103330 LINJYID NOLLYIINIINOD TR000N B0
O O oSN NSO Y0 Al P e pep—— NG| | TEOCBORLYIOMO| <— NIOBSNII0I-&i KOORIONON]  ynna | <0va
. OoN TS i I 3ONVHD (1 ¥O0aNI)
M . o p ey e N 11 I 1 e ] T TR
INIOd ONINDFHI S3HLO L L ST01S WIRDAAL o [GGEE N ALO 0WH)| <——— 103330 LnoWo|_TVNeONEY n
— . M 210038 <— auionouts oL 3nadois Ruveoaal | JUINOMS e | ST WOt a0l ——— 1m0 10w .
(30034 4) o 3143 ONY HOLON N4 FONVH) - TWIRSONGY HOLON QNN NIVOY AVIOH THN e ASdOIS NS [SIMLL 1y IO 03| < LTI D gty | TVWONSY
1o EMG LN INTH):  THION BOLOMN AN Y05 30N50 oS3 | <— 00 NI OLEESN B0 8 40543 3971101 Ng QO ABANVLS ONINA 440 TIM G31]  TWINMON
006~07- LOVINO N33MLIE VA JONVLSISIS TN (%01 ¥ 30YL10A G309 NIHLIN) THWNON | KddS¥3ii0d STNILO (NOLLONN VIV LON SI ONINNITE) TYNHON| _TYNHON
1OYINOD mobmzzoo HOLOW Nv4 L¥ JONVLSISTY mm:m<m2.< JVLIOA LOZHH00 A1ddNS | <— (0} ¥ 39WL10A G314 ANOAIE) TYIVIONGY QOHLIW ¥IvdTY | INIOd ONIMOTHD [ scEoo Tonivis| @31
LIFHSNY 3HLLY SATTRONGY ON SN €| [ s wooom soviams | < 3AL00ON Y030 [IETHETENS e 3ONW-1135
“FINJ YOLINNOO HOLOW Nv4 ¥00QLNO LISNENN 2 €0y~ 0raT 8343 | I | |SINLL 6} NOILYH3dO ONIYNA NOILYIIANI a3
MedS MO NN 10 FOIINS ') NN HOLSNOS S| <— 0 2N LV H0L03N05 v lolRlud 10 s
INOLLYOINNIIOD)
(OHLI SISON9YIA [¥03HI YOLOW Nvd ¥00aLnOl 0d NIYIW 3ONVHO[<——————— 103330 LINJ¥I0
HOLOANNOO HOFHD | <— NOLLYISNI HOLOINCO OSSO0 e | - S N8
1U3YHORAONY T10K0 INREBORBL Y030 | € ———————— DI LINVAIORITY | ROLAIEL SINILY
i H3L3AN NV HL08 3ONVHO 4023 ONYa NOwdZ3] N 15, IV F0INYFS YOIHO | <———— N3O LON IATvA Jaings | H05S3edlC0
M 310A0 INVYIONIA3Y YOFHO Y3HLO TYNIN3L
gwﬁ%%w,ﬁﬂ%ﬁ%mwmzﬁny%% ONDOOTS 403500 31 AONDY | <— CP0TESToNOVIOEANS LN ¥00aLn0 [l b REng e =
{540,  G3IY NHLIW) N 39¥LT0N 0 | TEONEY 30w110 00| N8, SiSoNovia | bizHo-1s] 0L 033004 NovInsu | T RUNRE
30HL10A OV 193400 HLIM L9NN0D 1 [¥03HO-413ST 40 1NSTH IHL | HOSSIAANOD FHLYOHO ¥aLH WY INOd [ = =1 o i @R G W
(540, G2 ONOASE) WRONGY 39VLT0N O NO G358 INTILSNPQY iV | <— ONDIOZHO FA0BY HLIM NSS! ON o [ At s o ao o o 6D S0
SN SN0 MOSSTENO OO LY oo o g HOLOINNOD HOIHO | <— GRLOENI0D LON YOLIMND HOSS2ND el iy J
HOLINOD Y03H) < 35007 K0LOINOD HOSSRAEN00 QSN sapiss IATVA FOINHIS FHL YOFHO | <———— N3d0 LON IATWA 30IAN3S |INausnd wad S z|2 ol 2 g
N Y3 SONVHO | BB A 0] e, | | S e I e 4310 30 [ | e LHYHI NOILISOd HOLSINY3HL 3did ONY
H0SSIN0ITOWH| Yo TwomIoFE| N BN | € (M9 01 HOSANANGD DN £ JNVANOISNYdX3 QLI
————— ,
QOHL3N HIvd3d IN3INOJ SISONOVIQ _‘M@mm_ mﬁmﬁyﬁﬁﬁwu«nw < 10H0a3Ld0Ks mm%mmwm@%%ﬂw "ONOJ3S | NYHL F4ON ¥O4 HOLIMS 1S3L
A134N03S YOLOINNOD LH3SNI | €— LY3SNI 4TvH HOLOINNOO HOLSIWYIHL i .
17NS3Y SISONOVIA _.v_Om_IOJ_n_mm”_ =0 ! JHLNIYOY HSNd NOILYY3dO dOLS 0L 'ANOJ3IS
- | NYHL 340N 404 HOLIMS 1S3 FHL HSNd
“SINNL 21 INITE TI JIYTS3HIL ¥OOON ol g”w“ﬂmm@m% NS | g |1 340439 SANOO3S 07 LIVM N3HL ATddNnS ¥3mod HL
OV %R0 LN TINILSIS L 0G0 0iSas : o] e 13534 3531 K1N3ON3EONI LIN $000LNO HL
SN YOVE LGN ONY KIddrSSNONYI 0HOLIS 9| | | AQ0n |y | NOlso0n g NOUY9OT 17340 OL HO LNVE391438 3L LOTI09 0L
(376¥L MO39 Y3439 ¥V3ddy j_gzaw SIS0NOHIa wcm_éam g [NOILY¥3d0 1009 039404 |
i M ot o —— S w2\ B =
———
"06ND 1Y HOLOINNOD FAM¥3dHNT LHISNHN 7 IHL08 JONHD ol Eendv e | Aiddns | 440 | 440 T HHOM ONIDIAY3S FHL
a . 318¥0 ONILOINNOD %03HO | €—  NOILOINNODSIW 318¥0 ONILOINNOD [¥IMOd ON
'A1ddNS ¥3IMO0d NIVIN 40 HOLIMS ' J18YD ¥3MOd YOFHO [ €= N1, TYNINYAL LV A1ddNS ¥3MOd ON THVLS NV AINO NJHL AOK MOT38 SI LI LykL
QOHL3IN SISONOVIA [03HO-4138] GOHLIW HIVdTy INIOdONDIOFHD  |3850,esean e QIANOD ONY N D d TYNINS3L N33MLTE)
(" NBIO¥ESI NI 40 3V0 mnh N Dﬁx JANYVO NI NON ) dOLS ONIYNA NOLLYOIANI d317 99170/ 90 NSYIN 40T OL 39¥LT0A
NNOS ANOT ALMIGISSOd 3 3L DIOFHO-7135] INNQ LYHL 3LON ML _ L
"OOHL3DYO3HO-4T36] MOS8 OL T33008 TMIRONSINOLYINSNI 3H1 3 (TYAHON) QYOTHAA0 | i | 3HL 404 SAUTNIN ) L3V31 17 L 359 |
AEN03H) AHO YOI NS 8 NOLLNSNI NI 0S53Rl TWHEON 1n FEEEI (1\0900) YSIY MOOHS 1410313 7/
SHLIN00 NACAPHSaIIL S0 77 NTE SSONSHI- TS NHA ALV SAIVLS NOLYE3d0 06T e
ST THORLOTTE 31 O OSSRAA00 HL EHLEHN UELE00L 0L IN9NID e YIONYA i/
A / 31v¥43dO0 ¥OSSTANOD ONIENG NOLLYDIONI O3 b

- 101 -

dwe| sisoubeip-}|9s ay3 Jo spow bunybi @

duwiej sisoubeip-}|9s 9y Jo spow bunybi




Refrigerant cycle check (gas leak or compressor failure)

Operate the unit after re-connect
the connector for compressor.

5 times
blink

4 times
blink

3 times
blink

2 times
blink

LD351 ON

1 time

LD352 blink

OFF | OFF | OFF | OFF

About
10sec

Time to
blink

Within

2~3sec 30min

Is the self-diagnosis
lamp shown as per
this table?

Suspect
failure
item

Gas

Compressor
P leak

QOutdoor

Manifold guage
for R410A

Refer to cycle

inspection mode.

electrical

assembly

Outdoor electrical assembly

B Check drive signal using PRD
checker

Normal

(

When the self-diagnosis
lamp is the same to abov
figure lighting mode

Compressor is abnormal.

Itis a gas leak.
Please repair and re-charge the gas.

;

Change compressor

Abnormal
(gas leak)

Re-charge gas

N

><Perform final basic operation check >

Please change it and re-charge gas.
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List of error code when using Self-Diagnosis Memory Function

Please refer to the display screen of wireless or wired remote control.
(This error code only for error happen at outdoor side).

RAM-53NP2B
INDOOR WIRELESS WIRED
OPERATION REMOTE REMOTE SELF-DIAGNOSE
LAMP CONTROL CONTROL CONTENT ERROR DESCRIPTION DETAIL MAIN CHECK POINT
BLINKING DISPLAY DISPLAY
® % 0 &
: 002 02 1] . 1. Compressor
2 times 01 Peak current cut. Over current is detected. 2 Inverter P.W.B.
® x O
. 003 03 Compressor abnormal |Position detection signal has no input |1. Compressor
3 times 01 low speed rotation. during operation. 2. Inverter P.W.B.
® & 6 & oo Fail to switch from initial low
) 004 04 [1] Compressor switching L . 1. Compressor
4 times 01 failure. ;r}c/ar?:ency sync to position detection 2 Inverter P.W.B.
1. Outdoor unit is expose to direct
. 005 Overload lower limit Overlaod r_;ondltlon sltlll presisting sunlight or its air flow blocked.
5 times even rotation speed is below the lower|2. Fan motor
01 cut. - -
rpm limit. 3. Fan motor circuit
4. The voltage is extremely low
1. Leak of refrigerant
® % 0 . 2. Compressor
6 times 006 06 [1] OH thermlstor OH thermistor is operating. 3. OH thermistor circuit
01 temperature rise.
& 4. Fan motor
5. Fan motor circuit
® % 0 = Communication error |Communication between inverter 1. Connector insertion at CN21 &
8 times 00018 between microcomputer and main CN22
i microcomputer. microcomputer failed. 2. Main and Inverter P.W.B.
009 0o T 1. Main P.W.B
) 09 . ) . Main P.W.B.
9 times 01 Indoor type mismatch. |Single model connected. 2. Indoor unit
® % 0 o 1. Power supply voltage
. 010 Abnormal power L
10 times 01 Source. P Power supply voltage is incorrect. 2. “PA?/ivné)r Inverter P.W.B. or both
012 T Outdoor f is not rotat 1.F t
) 12 utdoor fan rpm is not rotate as . Fan motor
12 times 00 Fan motor faulty. intended rpm. 2. Fan motor circuit
® % 0 ) i 1. Inverter P.W.B.
13 times 00113 ErIE(I:rROM reading :\r/]llcl:zré);(')?rg;')\;ljter cannot read the data If still NG after change Inverter
* : ’ P.W.B, change Main P.W.B.
® & 0 = o
. 014 14 Active converter ver voltage is detected or 1. Inverter P.W.B.
14 times 01 defect. compressor load is abnormal. 2. Compressor
® % 0 &
7 times 00711 Overheat Thermistor
%
072 ® % 0 ©
. 72 .
7 times 01 Defrost Thermistor
073 s T 1 | loutdoor T t
. 73 utdoor Temperature
7 times 01 Thermistor
> ! - Thermistor's connector not connected |1. Thermistor
® &% 6 & Narror pipe thermistor
7 times 074 abnormpa? or thermistor's wire worn out or 2. Connection of thermistor faulty
01 % | |(indoor no.1) shorted. 3. Thermistor circuit
® 6 = | |Wide pipe thermistor
7 times 00715 5 L] abnormal
% ] |(Indoor no.1)
® % 0 @ Narror pipe thermistor
7 times 00716 cn abnormal
* (Indoor no.2)
® % 0 = ||Wide pipe thermistor
7 times 00717 abnormal
% | |(Indoor no.2)
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List of error code when using Self-Diagnosis Memory Function

Please refer to the display screen of wireless or wired remote control.
(This error code only for error happen at outdoor side)

RAM-53NP3B
INDOOR WIRELESS WIRED
OPERATION REMOTE REMOTE SELF-DIAGNOSE
LAMP CONTROL CONTROL CONTENT ERROR DESCRIPTION DETAIL MAIN CHECK POINT
BLINKING DISPLAY DISPLAY
® % 0 =
} 002 02 [1] . 1. Compressor
2 times 01 Peak current cut. Over current is detected. 2 Inverter P.W.B.
® & 6 & c 1 c
. 003 03 ompressor abnormal |Position detection signal has no input |1. Compressor
3 times 01 low speed rotation. during operation. 2. Inverter P.W.B.
® % 0 o _ Fail to switch from initial low
. 004 04 m Compressor switching i . 1. Compressor
4 times 01 failure. z';ler?éjency sync to position detection 2 Inverter P.W.B.
1. Outdoor unit is expose to direct
® % 0 o . Overlaod condition still presisting sunlight or its air flow blocked.
. 005 0] Overload lower limit ) .
5 times 01 05 out even rotation speed is below the lower|2. Fan motor
% i rpm limit. 3. Fan motor circuit
4. The voltage is extremely low
1. Leak of refrigerant
6 & . 2. Compressor
6 times 006 0] OH thermlstor OH thermistor is operating. 3. OH thermistor circuit
01 temperature rise.
% 4. Fan motor
5. Fan motor circuit
008 ® % 0 o Communication error |Communication between inverter 1. Connector insertion at CN21 &
8 times 01 o8 [1] between microcomputer and main CN22
* microcomputer. microcomputer failed. 2. Main and Inverter P.W.B.
® & 0 « )
9 times 009 09 [1] Indoor type mismatch. |Single model connected. 1. Main P'W.'B'
01 © 2. Indoor unit
010 o T 1 | [Abnormal 1.p ly volt
) 10 normal power L . Power supply voltage
10 times 01 E - SOUrce. Power supply voltage is incorrect. 2. Main or Inverter P.W B. or both
P.W.B.
012 2z L] Outdoor f is not rotat 1. Fan mot
) 12 utdoor fan rpm is not rotate as . Fan motor
12 times 00 Fan motor faulty. intended rpm. 2. Fan motor circuit
® & 0 = ) . 1. Inverter P.W.B.
13 times 00113 13 [i] EEPROM reading Mlcéré);;ng')\:ter cannot read the data If still NG after change Inverter
s | |emon n - P.W.B, change Main P.W.B.
® % 0 ©
14 times 014 14 m Active converter Over voltage is detected or 1. Inverter P.W.B.
01 % defect. compressor load is abnormal. 2. Compressor
@ H O i
7 times 00711 Oveheat Thermistor
072 ® % 0 u
7 times 01 Defrost Thermistor
® % 6 & Thermistor's connector not connected |1. Thermistor
7 times 00713 73 m ?ﬁtdoqrtTemperature or thermistor's wire worn out or 2. Connection of thermistor faulty
* ermistor shorted. 3. Thermistor circuit
® & 6 ¢ Narror pipe thermistor
7 times 00714 abnormal
® (Indoor no.1)
6 % 0 = ||Wide pipe thermistor
7 times 00715 abnormal
% | {(Indoor no.1)
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® % 0 & Narror pipe thermistor
7 times 00716 76 [1] abnormal
% (Indoor no.2)
o7 ® % ﬁ 2| |wide pipe thermistor
7 times 01 abnormal
# | |(Indoor no.2)
® % 0 & Narror pipe thermistor
7 times b abnormal
01 3
(Indoor no.3)
® & 6 « Wide pipe thermistor
7 times 00719 abnormal
&

(Indoor no.3)

Thermistor's connector not connected
or thermistor's wire worn out or
shorted.

1. Thermistor

2. Connection of thermistor faulty
3. Thermistor circuit
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DISMANTLE AND ASSEMBLY PROCEDURE
B RAM-53NP2B

1. Electrical parts (preparation to remove board) 2. Dismantle procedure of inverter board
(1) Remove screw that fix the service valve cover and push (1) Un-insert connectors (4 places) and TAB terminal (4 places).
it down to take it out.
(2) Remove the screws on both sides of top cover and then TABY (brown)
TABA (red
remove the top cover. TAB2 (yellow) CN24  Power relay TAB (black) (e

CN22 Compressor connector
CN25

>

(2) Remove screw (7 pieces) that fixed the board.
SCREW

(3) Remove the screws that holding the electrical cover
and then remove the cover.

(3) Take out the board by lift up after release the hook that hold the
board in its place.

Hook
(2 places)

’ \
| -

1

< b
|
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3. Dismantle procedure of main board
(1) Un-insert connector (11 places), TAB terminal (6 places)
and un-screw 1 piece earth screw.

Earth wire
fix screw

Power relay
oN2 TABS5 (black)
CN21 CN23 TAB4 (red)

Terminal Block
TAB 1 (black)

Terminal Block
TAB N (white)

CN4 Terminal Block

TAB L (black)

(2) Release the hooks (2 places) that locking the board
and lift up the board to take it out.

4. Assembly procedure of inverter board
(1) Preparation before insert back the board.
Applied uniformly with small amount to 6 places of electronic

part at back side of board.
° . I ey
o Q o ee P ttue s
- |
I o
Silicon applied ]
location < !

(2) Insert the board into the pcb support and fix it with hooks
(2 places).

Board insert

@ direction Board insert

(@) direction

(3@ Lock by the
hooks (2 places) \ ¢
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(3) Arrange the board position so that hole for fixing screw
and holes at heat sink are concentric.

Arrange hole position (7 places)

Screw

(5) Insert back connector ( 4 places) and TAB terminal
(4 places) at it original location.

TAB1 (brown)
CN24

TAB4 (red)

TAB2 (yellow) Power relay TAB (black)

5. Assembly procedure of main board
(1) Insert back the board into pcb support and lock it with
hook (2 places).

Board insert
2 direction

@ Board insert
direction

(2) Insert back the connectors (11 places), TAB terminals
(6 places) and 1 piece of earth screw.

Earth wire
fix screw

Power relay

o TAB5 (black)

CN21 TAB4 (red)

Terminal Block
TAB 1 (black)

Compressor connector
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Terminal Block
TAB N (white)

Terminal Block
TAB L (black)



DISMANTLE AND ASSEMBLY PROCEDURE
B RAM-53NP3B

1. Electrical parts (preparation to remove board) 2. Dismantle procedure of inverter board

(1) Remove screw that fix the service valve cover and push (1) Un-insert connectors (4 places) and TAB terminal (4 places).
it down to take it out.
(2) Remove the screws on both sides of top cover and then TAB1 (brown)

TAB4 (red)
remove the top cover. TAB2 (yellow) CN24  Powerrelay TAB (black)

CN22 Compressor connector
CN25

(2) Remove screw (7 pieces) that fixed the board.

(3) Remove the screws that holding the electrical cover
and then remove the cover.

(3) Take out the board by lift up after release the hook that hold the
board in its place.

Hook
(2 places)

. N
/ \
h .

B
< Py

N e
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3. Dismantle procedure of main board
(1) Un-insert connector (13 places), TAB terminal (7 places)
and un-screw 1 piece earth screw.

Earth wire
fix screw

Power relay
TABS (black)

CN23 TAB4 (red)

Terminal Block
| TAB 1 (black)

Terminal Block
TAB N (white)

Terminal Block
TAB L (black)

(2) Release the hooks (2 places) that locking the board
and lift up the board to take it out.

Hook
W (2 places)

- 115 -

4. Assembly procedure of inverter board

(1) Preparation before insert back the board.
Applied uniformly with small amount to 6 places of electronic
part at back side of board.

. 00O

Silicon applied
location

<

(2) Insert the board into the pcb support and fix it with hooks
(2 places).

Board insert

@ direction Board insert

(@) direction

(3 Lock by the
hooks (2 places) \ ¢




(3) Arrange the board position so that hole for fixing screw
and holes at heat sink are concentric.

Arrange hole position (7 places)

Screw

(5) Insert back connector ( 4 places) and TAB terminal
(4 places) at it original location.

TAB1 (brown)
TAB2 (yellow)

TAB4 (red)

CN24  Power relay TAB (black)

5. Assembly procedure of main board
(1) Insert back the board into pcb support and lock it with
hook (2 places).

Board insert
@direction

Hook
2 pl

@ Board insert (2 places)

direction \

(2) Insert back the connectors (13 places), TAB terminals
(7 places) and 1 piece of earth screw.

Earth wire
fix screw

Power relay
oN2 TABS5 (black)
CN21 CN23 TAB4 (red)

CN21

Terminal Block
| TAB 1 (black)

Terminal Block

TAB N (white)

Terminal Block
TAB L (black)

Compressor connector

CN25
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PARTS LIST AND DIAGRAM

OUTDOOR UNIT
MODEL : RAM-53NP2B
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MODEL RAM-53NP2B

NO. PART NO. Q’TY / UNIT PARTS NAME
1 KPNT1 001 6 PUSH NUT
2 PMRAC-24CP5 905 1 TOP COVER
3 PMRAC-25NH4 S09 1 THERMISTOR SUPPORT (OH)
4 PMRAC-40CNH2 S14 1 THERMISTOR (OH)
5 PMRAC-60YH7 S01 1 COMPRESSOR
6 PMRAC-60YHA3 S05 1 CONDENSER
7 PMRAC-63CA1 S02 1 TERMINAL BOARD (2P)
8 PMRAC-VX13CET S04 1 TERMINAL BOARD (3P)
9 PMRAC-70YHA 907 1 PROPELLER FAN
10 PMRAC-S24HPA S05 1 NET
11 PMRAC-X18CD S04 1 REACTOR
12 PMRAM-33NP2B S06 1 COIL (REVERSING VALVE)
13 PMRAM-33NP2B S07 1 REVERSING VALVE
14 PMRAM-52QH5 S03 1 D-GRILL-AS
15 PMRAM-53NP2A S05 1 STRAINER (CO-PIPE-AS)
16 PMRAM-53NP2B S01 1 P.W.B (MAIN)
17 PMRAM-53NP2B S02 1 P.W.B (INVERTER)
18 PMRAM-53NP2B S03 1 CABINET
19 PMRAM-53NP2B S04 1 SIDE PLATER R
20 PMRAM-53NP2B S05 1 THERMISTOR-V-R
21 PMRAM-53NP2B S06 1 THERMISTOR-V-W
22 PMRAM-53NP2B S07 2 EXPANSION VALVE
23 PMRAM-53NP2B S08 1 EXPANSION VALVE COIL (W)
24 PMRAM-53NP2B S09 1 EXPANSION VALVE COIL (R)
25 PMRAM-53NP2B S10 1 FAN MOTOR
26 PMRAM-55QH4 S05 1 THERMISTOR (DEFROST)
27 PMRAM-65QH4 918 1 STRAINER (ST-PIPE-AS 2)
28 PMRAM-65QH4 919 1 STRAINER (ST-PIPE-AS 3)
29 PMRAM-65QH4 S10 1 THERMISTOR (OUTSIDE TEMPERATURE)
30 PMRAM-65QH4 S15 2 VALVE (2S)
31 PMRAM-65QH4 S16 2 VALVE (3S)
32 PMRAM-72Q9 S05 1 SIDE PLATE L
33 PMRAM-72Q9 S08 1 SUPPORT (FAN MOTOR)
34 PMRAM-72Q9 S09 1 SV-COVER
35 PMRAM-72QH5 S20 1 THERMISTOR SUPPORT
36 RAC-2226HV 805 3 COMPRESSOR RUBBER
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PARTS LIST AND DIAGRAM

OUTDOOR UNIT

MODEL : RAM-53NP3B
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MODEL RAM-53NP3B

NO. PART NO. Q’TY / UNIT PARTS NAME
1 KPNT1 001 6 PUSH NUT
2 PMRAC-24CP5 905 1 TOP COVER
3 PMRAC-25NH4 S09 1 THERMISTOR SUPPORT (OH)
4 PMRAC-40CNH2 S14 1 THERMISTOR (OH)
5 PMRAC-60YH7 S01 1 COMPRESSOR
6 PMRAC-60YHA3 S05 1 CONDENSER
7 PMRAC-63CA1 S02 1 TERMINAL BOARD (2P)
8 PMRAC-VX13CET S04 1 TERMINAL BOARD (3P)
9 PMRAC-70YHA 907 1 PROPELLER FAN
10 PMRAC-S24HPA S05 1 NET
11 PMRAC-X18CD S04 1 REACTOR
12 PMRAM-33NP2B S06 1 COIL (REVERSING VALVE)
13 PMRAM-33NP2B S07 1 REVERSING VALVE
14 PMRAM-52QH5 S03 1 D-GRILL-AS
15 PMRAM-53NP2A S05 1 STRAINER (CO-PIPE-AS)
16 PMRAM-53NP3B S01 1 P.W.B (MAIN)
17 PMRAM-53NP3B S02 1 P.W.B (INVERTER)
18 PMRAM-53NP2B S03 1 CABINET
19 PMRAM-53NP2B S04 1 SIDE PLATER R
20 PMRAM-53NP3B S03 1 THERMISTOR-V-R
21 PMRAM-53NP3B S04 1 THERMISTOR-V-W
22 PMRAM-53NP2B S07 3 EXPANSION VALVE
23 PMRAM-53NP2B S08 1 EXPANSION VALVE COIL (W)
24 PMRAM-53NP2B S09 1 EXPANSION VALVE COIL (R)
25 PMRAM-53NP2B S10 1 FAN MOTOR
26 PMRAM-55QH4 S05 1 THERMISTOR (DEFROST)
27 PMRAM-65QH4 918 1 STRAINER (ST-PIPE-AS 2)
28 PMRAM-65QH4 919 1 STRAINER (ST-PIPE-AS 3)
29 PMRAM-65QH4 S10 1 THERMISTOR (OUTSIDE TEMPERATURE)
30 PMRAM-65QH4 S15 3 VALVE (2S)
31 PMRAM-65QH4 S16 3 VALVE (3S)
32 PMRAM-72Q9 S05 1 SIDE PLATE L
33 PMRAM-72Q9 S08 1 SUPPORT (FAN MOTOR)
34 PMRAM-72Q9 S09 1 SV-COVER
35 PMRAM-72QH5 S20 1 THERMISTOR SUPPORT
36 RAC-2226HV 805 3 COMPRESSOR RUBBER
37 PMRAM-65QH4 S17 1 STRAINER (ST-PIPE-AS 1)
38 PMRAM-53NP3B S05 1 EXPANSION VALVE COIL (B)
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HITACHI

RAM-53NP2B PM NO. 0583E
RAM-53NP3B

Printed in Mala ysia
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