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PREFACE

The latest technological innovations of air conditioners make remarkable progress. We are not able to perform our duty
without mastering the proper basic theory and knowledge in service skills and techniques.

The field of VRV system particularly

shows such a rising tendency. The techniques on trouble shooting and trouble removing corresponding to the
computerized and systematized products are required. Based on these requests, therefore, we have prepared this
manual, emphasizing the understanding on VRV system.

We wish that you would use this manual as a guidebook for the service of VRV system or as a reference book for
education of service personnel, which leads to the development of skills in whole service group of Daikin.

DEC.2004
DAIKIN INDUSTRIES, LTD.

After Sales Service Division
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What is a VRV System? Si30-408

1. What is a VRV System?
VRV System

® Thirty or more indoor units can be connected to single system.

B There are "cooling / heating selection -standard- type" and "individual operating system of
cooling and heating" according to type of the system.

®m One of the biggest characteristics is mounting of expansion valves ® to the indoor unit as
well as to the outdoor unit.

& : Position of expansion valve

SkyAir, Residential Air Conditioner
m Pair Type
Single indoor unit is connected to single outdoor unit.
(The expansion valve is mounted to the outdoor unit only.)

4D

®

m SKY AIR System for Simultaneous Operation (Twin, Triple, and Double-Twin)
These series are included in SkyAir. These types can be connected to two to four indoor
units to single system. However, the individual operation is not available, only the
simultaneous operation.

(The expansion valve is mounted to the outdoor unit only.)

EE

B Multi System for Individual Operation
Each indoor unit can be operated individually.
However, refrigerant piping is connected to each indoor unit using separate connecting
piping, not using halfway branch piping.
(The expansion valve is mounted to outdoor unit by each indoor unit.)

Al

®

R

) Introduction
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Si30-408

List of VRV Unit Models

2. List of VRV Unit Models
List of Outdoor Unit Models

2.1

Type |R22 C to H series R22 K series
VRV Standard C series VRV for High outdoor temp (with unloader comp.)
Model Type Service manual | Model Type Service manual
— — — RSNY8KTAL Heat-pump Si-06
RSC10,15C | Coolingonly | (ES20-2)
2 VRV Standard D series
£ | Model Type Service manual
g RSCY1_0,15D Heatjump Si-iGA
(&]
° VRV Standard G series
§ Model Type Service manual
& | RSCY5,10G | Heat-pump Si-45F
@ | RSC5,10G | Cooling only Si-45F
VRV Standard F series
Model Type Service manual
RSCY10,15F | Heat-pump Si-46A
RSC10,15F | Cooling only Si-46A
VRV Inverter G series VRV Inverter K series
Model Type Service manual | Model Type Service manual
RSXY5-10G(J) | Heat-pump Si-45F RSXY5-10K Heat-pump Si-05C
RSX8,10G(J) | Cooling only Si-45F RSX5-10K Cooling only Si-05C
Q | RSEY8,10G(J) |Heat recovery Si-45F RSEY8,10K Heat recovery —
IE' VRV Inverter H series VRV Inverter KU series
% Model Type Service manual | Model Type Service manual
E RSXY5-10H(J) | Heat-pump Si-46C RSX5-10KU Cooling only Si-91
> | RSX5-10H(J) | Cooling only Si-46C
S VRYV Inverter KA series
Q
S Model Type Service manual
g RSX5-10KA Cooling only Si-92
(%)
VRV Inverter K series (H/R with Scroll Comp.)
Model Type Service manual
RSEY8-10KLY1 Heat recovery Si-95
a s
&
5%
Tz
VRV Plus series
Model Function unit | Inverter Cnstant Speed Type Service manual
RXY16-30K | BL2 or 3K | RXY8 or 10K | RNY8 or 10K Heat-pump Si-05C
RX16-30K |[BC2or 3K | RX8 or 10K | RN8 or 10K Cooling only Si-05C
REY16-30K | BR2 or 3K | RXY8 or 10K | RNY8 or 10K Heat recovery Si-11
[0
3 VRYV Plus series for High outdoor temp
|_
5 Model Function unit | Inverter Cnstant Speed | Condenser | Type Service manual
© RXY16-30K-K | BL2 or 3K | RXY8or 10K | RNY8 or 10K | RXE2 or 3K | Heat-pump Si-94
E RX16-30K-K | BC2 or 3K | RX8 or 10K | RN8 or 10K | RXE2 or 3K | Cooling only Si-94
% VRV R22 Plus series
§ Model Main unit | Sub unit Type Service manual
% RSXY16-30KA | RXY8 or 10KA | RXE8 or 10KA Heat-pump | Si33-101
D
]
-
VRV Il series
Model Module Type Service manual
RXY5-48M | RXY8-16M Heat-pump | Si38-304
RX5-48M | RX8-16M Cooling only | Si38-304
Introduction 3
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List of VRV Unit Models Si30-408
Type | R-407C R410A
[0)
o
>
'_
S
IS
o
o
©
©
5
T
c
S
»
VRV Inverter K series
Model Type Service manual
RSXYP5-10KJY1 Heat-pump Si-90A
RSXP5-10KY1 Cooling only Si33-106
8
>
|_
8
1]
>
£
2
I
©
Q.
©
O
T
&
VRV Inverter K series (H/R with Scroll Comp.)
Model Type Service manual
RSEYPS, 10KJY1 Heat- Si-96
Recovery
o § VRV High COP type L series
3 '~ | Model Type Service manual
gg RSXYP5-10L Heat-pump Si33-201
[0
o
>
'_
@
Tt
[0
>
£
% VRV Plus series
§ Model Main unit Sub unit Type Service manual
O | RSXYP16-30KJ | RXYP8or10KJ | RXEP8or10KJ | Heat-pump Si33-002
8, | RSXP16-30K | RXP81020K |RXEP8to10K | Cooling only Si33-103
5 RSEYP16-30KJ | REYP8or20KJ | RXEP8or10KJ | Heat recovery Si33-105
VRV Il series
Model Module Type Service manual
RXYQ5-48M | RXYQ5-16M | Heat-pump Si39-302
Si39-404
REYQ5-48M | REYQ5-16M | Heat recovery Si39-306
4 Introduction



Si30-408

List of VRV Unit Models

2.2 Nomenclature

2.2.1 Nomenclature (Previous indication)

Indoor Unit

FXY @E@ V1

I— Power supply symbol

V1 : Single phase 220 to 240V, 50Hz
VE : Single phase 220 to 240V, 50Hz : 220V, 60Hz
VAL : Single phase 220V, 60Hz

Indicates major design category

KA : Models for ceiling mounted low silhouette duct type
Models for ceiling suspended type

KB : Models for super cassette

KJ : Models applied for EC regulation

KF : Outdoor air processing unit

Capacity Indication

Conversion to horsepower:

20:0.8HP 50:2.0HP 125:5HP
25:1HP 63:25HP 200:8HP
32:125HP 80:32HP 250:10HP
40:1.6HP 100:4 HP

Refrigerant type
No indication : R22
P : R407C

Type of unit

: Ceiling mounted cassette type (Double flow)

: Ceiling mounted cassette type (Multi flow) — Super cassette —
: Ceiling mounted cassette corner type

: Ceiling mounted low silhouette duct type (Low static pressure)
: Ceiling mounted built-in type

: Ceiling mounted built-in (Rear suction)

: Ceiling mounted duct type or outdoor air processing unit

: Ceiling suspended type

: Wall mounted type

: Floor standing type

: Concealed floor standing type

: Concealed floor standing type

rFr>» T2 0o XT0

ZzC
<

Indicates that this is a INVERTER SERIES indoor unit.
FX : Cooling Only
FXY : Heat Pump

(V1217)

Introduction
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List of VRV Unit Models Si30-408

Indoor Unit

FUY E@W

|— Power supply symbol
V1 : Single phase 220 to 240V, 50Hz

Indicates major design category
B: New ceiling suspended cassette
K: Wall mounted type 40-63

Capacity Indication

Conversion to horsepower:

40:1.6HP 50:2.0HP  63:2.5HP
71:3HP 100:4HP  125:5HP

Refrigerant : R407C

Type of unit
FUY : New ceiling suspended cassette type
FXYA : Wall mounted type 40-63

(V2863)

6 Introduction
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Si30-408

List of VRV Unit Models

Connection Unit (Only Necessary for FUYP Indoor Units)

BEV

71

K

VE

I

Power supply symbol
VE : Single phase 220 to 240V, 50Hz : 220V, 60Hz

Indicates major design category

Capacity Indication
Conversion to horsepower:
71 : 3HP

140 : 6HP

Type of Unit
Connection Unit.

(V2864)

BS Unit (Only Necessary for Heat Recovery System)

BSV

P

100

KJ

Al

I— V1 : Single phase 220 to 240V, 50Hz

Indicates major design category

Capacity Indication (Connectable total indoor unit capacity)
100 : Total indoor unit capacity less than 100

160 : Total indoor unit capacity 100 or more but less than 160
250 : Total indoor unit capacity 160 or more but less than 250

Refrigerant type
No indication : R22
P : R407C

Q: R410A

Indicates that this is a BS unit.
(v2287)

Introduction
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List of VRV Unit Models

Si30-408

Outdoor Unit (Combination Model Name)

RSX

] [

K ||Y1

Outdoor Unit (Modular Model Name)

& The unit with anti-corrosion treatment

RX

% The unit with anti-corrosion treatment

Power supply symbol
Y1 : 3 phase 380 to 415V, 50Hz TAL : 3 phase 220V, 60Hz
YAL : 3 phase 380V, 60Hz

Indicates major design category

L : Heat Pump (5, 8, 10HP) KL : Heat Recovery

KJ : Heat Pump, Heat Recovery KU : Cooling Only, 50Hz
K': Cooling Only KA : Cooling Only, 50Hz
(internal company symbol)

5:5HP 16:16HP 24:24HP 30:30HP
8 :8HP 18:18HP 26:26 HP
10:10HP 20:20HP 28:28 HP

Refrigerant : R407C
No indication : R22

Indicates that this is a
RSXY : Heat Pump
RSEY :Heat Recovery
RSX: Cooling Only

(V2288)

] e]

K||Y1

Power supply
Y1 : 3 phase 380 to 415V, 50Hz

Indicates major design category
KJ : Indicates that this is a Heat Pump or Heat Recovery type
K': Indicates that this is a Cooling Only type

8: 8HP 16:16 HP
10: 10HP 20:20HP

Refrigerant : R407C

RXY : Indicates that this is a main unit (Heat Pump)
REY : Indicates that this is a main unit (Heat Recovery)
RX : Indicates that this is a main unit (Cooling Only)
RXE : Indicates that this is a sub unit
(V2289)
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Si30-408

List of VRV Unit Models

2.2.2 Nomenclature (New indication)

Indoor Unit

Fx| [c|[a] [a0] [m][veE

VA

20
25
32
40

cCOZr»IT 0 XTNO

|— Power supply symbol
VE : Single phase 220 to 240V, 50Hz : 220V, 60Hz

: Single phase 220 to 240V, 50Hz

Indicates major design category

Capacity Indication
Conversion to horsepower:

:0.8HP 50:2.0HP 125:5HP
:1HP 63:25HP 200:8HP
:1.25HP 80:3.2HP 250:10HP
;1.6 HP 100: 4 HP

Refrigerant : R410A
No indication : R22

Type of unit

: Ceiling mounted cassette type (Double flow)

: Ceiling mounted cassette type (600x600 Multi flow)
: Ceiling mounted cassette type (Multi flow)

: Ceiling mounted cassette corner type

: Ceiling mounted built-in type

: Ceiling mounted duct type

: Ceiling suspended type

: Wall mounted type

: Floor standing type

: Concealed floor standing type

: Slim ceiling mounted duct type

: Ceiling suspended cassette type (Connection unit series)

Indicates that this is VRV system indoor unit.

(V2286)

BS Unit (Only Necessary for Heat Recovery System)

BSV||Q |[{100|| M ||V

I— V1 : Single phase 220 to 240V, 50Hz

Indicates major design category

Capacity Indication (Connectable total indoor unit capacity)
100 : Total indoor unit capacity less than 100

160 : Total indoor unit capacity 100 or more but less than 160
250 : Total indoor unit capacity 160 or more but less than 250

Refrigerant : R410A
No indication : R22

Indicates that this is a BS unit.

(V2287)

Introduction
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List of VRV Unit Models

Si30-408

Outdoor Unit

RXY | [a] [as] [m][v1

B

I— B : The unit is for European Standards

E : Unit with anti corrosion treatment

Power supply symbol

Y1 : 3 phase 380 to 415V,

TL : 3 phase 220V, 60Hz

50Hz

Indicates major design category

5:5HP 14:14HP
8 :8HP 16:16HP
10:10HP 18: 18 HP
12:12HP 20:20 HP

Refrigerant: R410A
No indication : R22

Indicates that this is a
RX : Cooling Only
RXY : Heat Pump
REY : Heat Recovery

22:22 HP
24 :24 HP
26:26 HP
28:28 HP

30:
32:
34 :
36:
38:

30 HP
32 HP
34 HP
36 HP
38 HP

40 :
42
44
46 :
48 :

YL : 3 phase 380V 60Hz

40 HP
42 HP
44 HP
46 HP
48 HP

(v2288)

Connection Unit (Only Necessary for FXUQ Indoor Units)

BEV

Q

71

VE

I— Power supply symbol

VE : Single phase 220 to 240V, 50Hz : 220V, 60Hz

Indicates major design category

Capacity Indication

Conversion to horsepower:

71:3HP
140 : 6HP

Type of refrigerant
Q: R410A

Type of Unit
Connection Unit.

(V2864)

10
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Si30-408 System Basic Configuration

3. System Basic Configuration

3.1 Cooling / Heating Selection -Standard- System
3.1.1 Type A
® R(S)XY(P) ~

Qutdoor unit

* Controls operation mode by using four way valve
R22/R407C ¢ Changing of outdoor heat exchanger to
condenser or evaporator

YA

Two pieces of piping for liquid and gas

Cooling Mode

Normal motorized valve
(SH) control

I

Master Slave Normal motorized valve (SH) control

* Selection for cooling / heating is possible only by master
remote controller (not displaying "selection under control")
which has been set.

* Slave remote controllers have following selection function
only.

(1) Cooling, dry and fan only at Master unit cooling
(2) Heating and fan only at Master unit heating

Slave

Introduction 11
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System Basic Configuration

Si30-408
3.1.2 TypeB
® BL 2 ~ 3K (A) : Functional unit
RXY ~ K (A) : Inverter unit
RNY ~ K (A) : STD unit
R22 R22
Functional unit 1 i1
STD unit Inverter unit

A7 7

) y a— 4 y 4

- '~.._______“"’.Enter to functional unit Among outdoor units: three pieces of piping for liquid,

from each outdoor unit. gas, and oil equalizer
To indoor units : Two pieces of piping for liquid and gas
—>
Cooling Mode <4+—
I
T '
/
7 Cooling Mode
. ’
. -
Normal motorized valve (SH) control
/
/
Master Slave _’ Normal motorized valve (SH) control
I
¢ Selection for cooling / heating is possible only by master remote
controller (not displaying "selection under control") which has
been set. Slave
« Slave remote controllers have following selection function only.
(1) Cooling, dry and fan only at Master unit cooling
(2) Heating and fan only at Master unit heating
12 Introduction
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Si30-408 System Basic Configuration

3.1.3 TypeC
e RX(Y)Q)~M

Outdoor unit Outdoor unit Qutdoor unit
R410A or R22 R410A or R22 R410A or R22

» Controls operation mode by using
four way valve

* Changing of outdoor heat
exchanger to condenser or
evaporator

12 12 12

Z 7 7

Three pieces of piping for liquid, gas, and oil equalizer
Oil equalizer is installed only when outdoor VRV system is connected.

Cooling Mode <+—

Normal motorized valve
(SH) control

Master Normal motorized valve (SH) control

* Selection for cooling / heating is possible only by master
remote controller (not displaying "selection under control")
which has been set.

* Slave remote controllers have following selection function only.
(1) Cooling, dry and fan only at Master unit cooling
(2) Heating and fan only at Master unit heating

Slave

Introduction 13
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System Basic Configuration Si30-408

3.2 Heat Recovery (Cooling / Heating Individual Operating)
System

e R(S)EYP(Q) ~

Outdoor unit . _
» Control operation mode by using plural four way valves

O * Outdoor heat exchanger is divided and changed to condenser
/ evaporator based on the load

R22 / R407C
/ R410A

BS unit

1L

7

Three pieces of piping for discharge, liquid,
and gas

BS unit

Selection to cooling and heating in the BS unit.

Controls cooling and heating by selection the inside
solenoid valve

—
Cooling Mode <

Normal motorized valve
(SH) control

]
Master Slave . Normal motorized valve (SC) control

* Selection for cooling / heating is possible only by master
remote controller (not displaying "selection under control")
which has been set in each BS unit. Master

* Slave remote controllers have following selection function only.

(1) Cooling, dry and fan only at Master unit cooling
(2) Heating and fan only at Master unit heating

14 Introduction
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Si30-408

Super Wiring System

4. Super Wiring
4.1

Power supply

System

Points of Super Wiring System

g;psh;:)sci, 51250 \\// Outdoor unit Outdoor unit
(Master unit) (Slave unit)
I 1 I 1
Point © AlBC o o
] Cooling / heating selection
All contrgl wires shall be of remote controller Power supply
no polarity and two core type.
0-0l[ 0]
T
Centralized control
device
o 2
[FT] 2
Power supply 3
Single phase, 220 ~ 240 V / L / 1 ©
Indoor unit Point ®
O[F1F2] O[F1[F2] - Wire from terminal unit of
[1.0] [1-O] 0O-O connection wiring to
-ﬁ -ﬁ -%l avoid three wires clamping
on terminal block. (Use
[ 1 [ 1 [ relay terminal for halfway
Remote controller Remote controller Remote controller branch)
NPl NPl
Remote controller 7
Power supply 3-phase, 200 V 4+ 14 A
Power supply . . N
3-phase, 200 VV R Outdoor unit A Outdoor unit B
(Master unit) (Slave unit)
Outdoor unit C [ ][ ] [ ][ ] 1 ][ ]
(Slave unit) 5 AlB[C 5 o
Cooling / heating selection
remote controller
0O-0O|| -0
= Point ®
F1F2| [F1[F2)
I1-O connection wiring
L / - Wire by refrigerant piping 0
[ \“ system <
- This time, in super wiring @
| YRR system, centralized g
Power supply transmission line is
Single phase, 200 V / L / integrated to I-O ®
connection wiring.
Wiring between indoor
units beyond the system is
O O not available. (Otherwise,
1O ] LI-0] operation with temperature
‘|Z| ‘|Z| F| control will not be
’T NP . ’T NgP . . N available.)
Remote controller Remote controller
Remote controller
TPl TPl
Remote controller
To other system
Point @
0-0 connection wiring
- Connection wiring between
refrigerant piping systems
- Maximum ten refrigerant piping
systems can be installed. J
- In order to connecting to system
including conventional system
wiring, connect centralized
transmission lines with this part.
Introduction 15
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Super Wiring System Si30-408

4.2 Wiring Length

B In super wiring system, limit the wire length within the following number except the wiring of
remote controller, due to standardization of wiring for connection between outdoor and
indoor unit and centralized transmission lines.

The farthest length: 1000m or less,

the total wiring length: 2000m or less
(When using sheathed wire, the total wiring length can be 1500m or less)

Example of System

Between A and C 900m

I v ——
e Cutdoor unit
) VAL VA VA VAR VAR T
ON/OFF | | | : l
controller | | - —L, 5 < < '\ > \] 7 { A
Spgedenel 11 0 o A
I L "] L
I I
J | {
- — - Between B and D 200m : l
—_—————— - -
/o _ gemeenanaCaoom____\ |
/ //-_—_—_—__—_—__—:l_‘-\ Outdoor unit I !
(T A ="ai i}
L i N ] Y
| A

SkyAir SkyAir

N N N~ T

m |n the above system, the farthest connecting distance is 900m between (A) and (C), conforming the condition of the
farthest length of 1000m or less, and the total wiring length is 1100m, the sum of 900m between (A) and (C) plus
200m between (B) and (D), also conforming the condition of 2000m or less.

Thus, as long as both the farthest length and the total wiring length stay within the limits, the system operates
without any trouble.

n Note: Be sure to check the farthest length and the total wiring length in designing.
If the sum of lengths exceeds the restricted limits, divide the system, or install more DIII-NET
expander adapters as countermeasures.

16 Introduction
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Si30-408

REFNET Piping

5. REFNET Piping

5.1 Allowable Length of Refrigerant Piping

5.1.1 For RSXY(P) ~ KA(L)

Outdoor unit (Slave unit)

A

Outdoor unit (Master unit)

#1 refrigerant branch kit

Indoor units [ ]

H1

Indoor units

_

m Allowable Length of Refrigerant Piping (Actual length)

Qutdoor unit (master) to
Outdoor unit (slave) [a]

#1 branch kit to Indoor unit [c]

Outdoor unit to Indoor unit (b + c)

Allowable length (m) 5m or less

40m or less

120m or less

m Allowable Level Difference

Between outdoor unit and indoor unit [H1]

Between indoor
units [H2]

Between outdoor units
(master and slave units) [H3]

Allowable level 50m or less

difference (m) | If outdoor unit is located lower than indoor unit: 40m or less

15m or less

5m or less

n Notes: 1. Be sure to use REFNET piping materials for piping branch part.
2. Do not make branch part after branching with REFNET header.

Introduction
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REFNET Piping

Si30-408

5.1.2 For RX(Y)(Q) ~ M

Qutdoor unit 1

Outdoor unit 2

Hs

N a~
Outdoor branch kit

#1 refrigerant branch kit

Indoor units .

m Allowable Length of Refrigerant Piping (Actual Length)

Outdoor branch to Outdoor
unit [a]

#1 branch kit to idoor unit [c]

Outdoor branch to Indoor unit [b + c]

Allowable length (m)

10m or less 40m or less

150m or less

m Allowable Level Difference

Between outdoor unit and indoor unit [H1]

Between indoor

Between outdoor units [H3]

units [H2]
Allowable level 50m or less 15m or less 5m or less
difference (m) | If outdoor unit is located lower than indoor unit: 40m or less
n Notes: 1. Be sure to use REFNET piping materials for piping branch part.
2. Do not make branch part after branching with REFNET header.
18 Introduction
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Si30-408

REFNET Piping

5.2 For Refrigerant Piping

m Guideline for Tightening Flare Nut (When No Torque Wrench is Available.)

n Notes:

Piping size Tightening angle (guideline) Recommended arm length of tool
06.4 60° ~ 90° Approximately 150mm
09.5 60° ~ 90° Approximately 200mm
012.7 30° ~ 60° Approximately 250mm
015.9 30° ~ 60° Approximately 300mm
¢19.1 20° ~ 35° Approximately 450mm

N —

When pipe jointing with flare nut, use both open-ended spanner and a torque wrench.
If no torque wrench is available, refer to the following item 3 as a guide.

3. In the work of tightening flare nut, there should be a spot where the tightening torque
suddenly increases. Thereafter, tighten further with tightening angle shown in above list.

B Bending Radius in Pipe and Flare Tightening Torque

Piping size Bending radius Tightening torque (N-cm)
$6.4 30 to 40 mm 1420 ~ 1720
$9.5 30to 40 mm 3270 ~ 3990
012.7 40 to 60 mm 4950 ~ 6030
015.9 40 to 60 mm 6180 ~ 7540
019.1 — 9720 ~ 11860

B Processing Dimension for Flare Section

. ) Dimension-A
Piping size Flared shape
R22, R407C For R410A
06.4 8.6 ~9.0 8.7 ~9.1
09.5 12.6 ~ 13.0 12.8 ~13.2 .
012.7 15.8 ~ 16.2 16.2 ~ 16.6 rl
015.9 19.0~ 194 19.3~19.7 e
$19.1 23.3 ~23.7 (24)
B Calculation List on Equivalent Length of Joint (For Reference) Unit: m
Type Pipe diameter| oo 4 | 495 | 9127 | ¢15.9 | ¢19.1 | ¢25.4 | ¢31.8
L joint
% 0.16 0.18 0.20 0.25 0.35 0.45 0.55
Trap bend
1.4 1.3 1.5 2.0 2.4 3.4 4.0
REFNET joint
0.5
s
REFNET header
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Explanations on P-H Diagram (Refrigerant Characteristics Table) Si30-408

1. Explanations on P-H Diagram (Refrigerant
Characteristics Table)

P-H diagram shows characteristics of various refrigerants with pressure on vertical axis and
enthalpy on horizontal axis.

Isothermal line

Subcooled area
(Subcooled liquid)

Saturated area
(Saturated vapor)

Pressure P(MPa)

Superheated area

(Superheated vapor)

Saturation curve

Enthalpy h (KJ - kg™)

B Change of state change from gas to liquid is said condensation and that from liquid to gas
said evaporation. The boundary state of each change is said saturation, and the temperature
generating saturation is said saturation temperature.

m Saturation temperature depends on kinds of refrigerant and pressure. The characteristics of
saturation temperature are shown on P-H diagrams of various refrigerants, which is called
saturation curve.

B The characteristics of temperature gradients for pressure and enthalpy are shown on P-H
diagrams, which is called "isothermal lines". By knowing the zone divided with saturation
curve in which the intersection point of pressure and isothermal line is included, the
information on the state of refrigerant can be provided. The intersection above can be
obtained by measuring pressure and temperature of refrigerant at a certain point.

B As to single refrigerants (R22, R134A etc.), isothermal line has no gradient in the saturated
area ,that is, the saturation temperature under certain pressure is same at both liquid side
and gas side. As to mixed refrigerants (R407C, R410A etc.), in which plural refrigerants with
different boiling points are mixed, their isothermal lines have gradients in the saturated area,
so the saturation temperatures under certain pressure are different at liquid side and gas
side. They are called zeotropic refrigerants, with the exception that R410A is called false
azeotropic refrigerant.

States of refrigerants are classified following 3 categories.

B Superheated vapor: state that refrigerant is existing as gas

m Saturated vapor: state that is mixture of liquid and gas (this is also called wet vapor)
B Subcooled liquid: state that refrigerant is existing as liquid

\

Zeotropic refrigerant R407C has different saturation points at
liquid side and gas side. (gas side is higher than liquid side)

22 Basic Information
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Si30-408 Concept of Basic Refrigeration Cycle

2. Concept of Basic Refrigeration Cycle

The refrigeration cycle is composed of repetition of the following process.

"Compression — Condensation — Expansion — Evaporation”

The refrigerating machine conducts above cycle with compressor, condenser, expansion valve
and evaporator.

Condenser .
High pressure High

High pressure liquid | Hot air v\ / High pressure gas

Expansion valve Compressor Temperature

Low pressure liquid Cold air A& \

Low pressure gas
Low pressure Low
Evaporator

(T
Liquid h-::-::-::-::-::-::-::-:-:_;.’-‘,c- Gas

Heating effect (Condensing capacity)

P <

Discharge superheated degree

Subcooled degree —Jp
(SC)

Pc

. / Tel
/./

Cooling effect (Evaporating capacity) I

Theoretic refrigeration cycle neglecting pressure loss, etc. drawn on P-H diagram is shown as
above.
The difference between "temperature" and "pressure equivalent saturation temperature" is
called superheated degree.
m The difference between discharging pipe temperature and condensation temperature is
called discharging superheated degree(DSH).
m The difference between suction pipe temperature and evaporating temperature is called
suction superheated degree (SH).
(Generally, superheated degree means suction superheated degree)
The difference between "temperature" and "pressure equivalent saturation temperature" in
subcooled liquid is called subcooled degree (SC).

In order to prevent wet operation (*), the superheated degree is made at evaporator outlet and
refrigerant flow rate into evaporator is regulated with expansion valve, so that the superheated
vapor can be sucked by compressor.
*  Wet operation is a state of operation, where wet vapor due to the vapor not completely
vaporized in the evaporator, wet vapor is sucked by compressor.
(Wet operation may cause damage of compressor due to liquid compression, dilution of
refrigeration oil, etc..)

Basic Information 23
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Points of Refrigerant Control of VRV System Si30-408

3. Points of Refrigerant Control of VRV System
3.1 Cooling Operation

Subject to change of the number of operation (thermostat-on) units, capacity, air flow rate,
suction temperature, humidity change of indoor units

B Load on total system changes.

B Loads on every indoor machine are different.

Outdoor electronic expansion valve is fully opened.

As to stopping unit and thermostat-off unit, motorized /
valve should be closed completely not to send
Superheated degree control refrigerant into indoor heat exchanger. Cooling
-.-'.n'\.-‘,n‘,u'\.
Ll L Ll T i
o
R !
' eceiver '.'E
e ]
. SRR S
=
1 [ | v I Low pressure sensor
Operation —— E- Operation +— - Stop =t I
.__:-:;:'f e '_"___.,.' Compressor
! [ ..--
;-:.' ,':--' - IR ... ... o
R T b
Gas pipe themistor
Liquid pipe themistor
Compressor In order to maintain the cooling capacity corresponding to the capacity of evaporator and load

Capacity Control fluctuation, based on the pressure detected by low pressure sensor of outdoor unit (Pe), the

compressor capacity is so controlled to put the low pressure equivalent saturation temperatures
(evaporation temperature = Te) close to target value.

Superheated In order to maintain the superheated degree in evaporator and to distribute proper refrigerant
Degree Control of  flow rate in spite of different loads on every indoor unit, based on the temperature detected by
Indoor Electronic  thermistors of liquid pipes and gas pipes, indoor electronic expansion valve is so regulated as to
Expansion Valve put superheated degree at evaporator outlet close to target value.

¢ Superheated degree SH = (indoor gas pipe temperature — indoor liquid pipe temperature)

24 Basic Information
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Points of Refrigerant Control of VRV System

3.2 Heating Operation

Subcooled degree control

I/ / "]

<,

Subject to change of the number of operation (thermostat-on) units, capacity, air flow rate,
suction temperature, of indoor units

B Load on total system changes.

B Loads on every indoor unit are different.

Suction pipe thermistor
Superheated degree control /

\

As to stopping unit and thermostat-off unit, electronic
expansion valve should be minute-closed (approx.
200 pls) in order to prevent refrigerant from collection
in indoor heat exchanger.

Heating

Gas pipe thermistor

High pressure sensor \

Low pressure sensor

Liquid pipe thermistor

Compressor
Capacity Control

Superheated
Degree Control of
Outdoor
Electronic
Expansion Valve

Subcooled

Degree Control of
Indoor Electronic
Expansion Valve

In order to maintain the heating capacity against condenser capacity and load fluctuation, based
on the pressure detected by high-pressure sensor control (Pc), compressor capacity is so
controlled to put the high pressure equivalent saturation temperature (condensing temperature
= Tc) close to target value.

In order to maintain the superheated degree in evaporator, based on the pressure detected by
the low pressure sensor (Te) and the temperature detected by the thermistor of suction pipe,
outdoor electronic expansion valve is so controlled as to put superheated degree at evaporator
outlet close to target value.
» Superheated degree SH = (outdoor suction pipe temperature — outdoor evaporating
temperature)

In order to distribute proper refrigerant flow rate in spite of different loads on every indoor unit,
based on the pressure detected by the high pressure sensor of outdoor unit (Tc) and the
temperature detected by the thermistor of indoor liquid pipes, indoor electronic expansion valve
is so controlled as to put subcooled degree at condenser outlet close to target value.
* Subcooled degree SC = (outdoor condensing temperature — indoor liquid pipe
temperature)

Basic Information
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Points of Refrigerant Control of VRV System Si30-408

3.3 Compressor Capacity Control

P(MPa)

Target condensing temperature Discharge pressure Pc :

Detected by high-pressure sensor

/

AP = pressure loss
(caused by compressor operation capacity and
Target evaporating temperature piping length)

/ Suction pressure Pe : / N e

detected by low-pressure sensor

h (KJ - kg)

In the compressor capacity controller of VRV system, the pressure detected (Pe or Pc) by
pressure sensor installed in outdoor unit is converted into equivalent saturation temperature,
and the evaporation temperature (Te) while cooling or the condensation temperature (Tc) while
heating are so controlled with Pl control as to put them close to the target value in order to
maintain stable capacity in spite of incessantly varying load. (Refer target value below table.)

Target condensation temperature / Target evaporation temperature /
High pressure Low pressure
R22 46°C 1.8MPa 5.5°C 0.59MPa
R407C 48°C 1.9MPa 7.5°C 0.58MPa
R410A 46°C 2.8MPa 6.0°C 0.96MPa

*Above all target temperatures mean saturation temperatures on gas sides.

The pressure loss in piping increases depending on connecting piping length and operation
capacity of compressor. In order to compensate capacity lowering caused by the pressure loss
in piping, the following correction are made.

Correction of Target Evaporation Temperature by AP.

Target evaporation temperature Target evaporation
A temperature setting
.............. : "Higher" setting
. :"Normal" setting
o .
wBCC | (factory setting)
SO TR e » — - :"Lower" setting
S, e T,
;
faa, ]
"""" 1
s, 1
______________ [ — = 1
1
Min Compressor operation capacit :
P P! pacity Max

€ Target value adjustment can be made through field setting.
Long connection piping at the installation site may increase pressure loss in piping and an
inverse installation (outdoor unit is placed lower than indoor unit) may increase liquid pipe
inside resistance. In such case, "lower" setting of target evaporation temperature by using
field setting will give stable operation.
On the other hand for short connection piping, higher setting will make stable operation
easy.

In addition, samplings of evaporation temperature and condensation temperature are so made
that pressure detected by every pressure sensors of high/low pressure are read every 20
seconds and calculated. And every time the compressor capacity (INV frequency or STD ON/
OFF) is controlled to eliminate deviation from target value.

26
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Points of Refrigerant Control of VRV System

3.4 Control of Electronic Expansion Valve

Electronic
Expansion Valve
of Outdoor Unit

Electronic
Expansion Valve
of Indoor Unit

m In Cooling Operation
In cooling operation, outdoor electronic expansion valve should basically be fully open.
Note: In some models of type L or newer, the valve can be fully closed with a bridge circuit.

® In Heating Operation = Superheated Degree Control

Superheated degree [SH] is calculated from the low pressure equivalent saturation temperature
(Te) converted from the pressure detected by the low pressure sensor of outdoor unit (Pe) and
temperature detected by suction pipe thermistor (Te). Electronic expansion valve opening
degree is so regulated that the superheated degree [SH] becomes close to targeted
superheated degree [SHS].

When SH > SHS, adjust to make opening degree wider than present one.
When SH < SHS, adjust to make opening degree narrower than present one.
SH : Superheated degree (Ts — Te)
SHS : Target superheated degree (Normally 5°C)

® In Cooling Operation = Superheated Degree Control

Superheated degree [SH] is calculated from temperature detected by the gas pipe thermistor of
indoor machine (Tg) and the temperature detected by liquid pipe thermistor (Tl). Electronic
expansion valve opening degree is so controlled that the superheated degree [SH] becomes
close to targeted superheated degree [SHS].

The compensation is made based on the temperature difference between setting temperature
and suction air thermistor temperature (AT).

When SH > SHS, adjust to make opening degree wider than the present one.
When SH < SHS, adjust to make opening degree narrower than the present one.
SH : Superheated degree (Tg — TI)
SHS : Target superheated degree
[Normally 5°C, however, when the temperature difference (AT) decreases, SHS
increases. (even when SH is large, the opening degree becomes small.)]
AT : Remote controller setting temperature - suction air thermistor detection value

m Subcooled Degree Control in Heating Operation

Subcooled degree [SC] is calculated from the high pressure equivalent saturation temperature
(Tc) converted from the pressure detected by high pressure sensor of outdoor unit and the
temperature detected by liquid pipe thermistor of indoor unit (Tl). Electronic expansion valve
opening degree is so regulated that the subcooled degree [SC] is close to target subcooled
degree [SCS].

The compensation is made based on the temperature difference between setting temperature
and suction air thermistor temperature (AT).

When SC > SCS, adjust so to make opening degree wider than present one.
When SC < SCS, adjust so to make opening degree narrower than present one.
SC : Superheated degree (Tc —TI)
SCS : Target subcooled degree.
[Normally 5°C, however, when the temperature difference (AT) decreases, SCS
increases. (even when SC is large, the opening degree becomes small.)]
AT : Remote controller setting temperature - suction air thermistor detection value

(Reference) Control range of outdoor electronic expansion valve
¢ R22 unit ... 0 to 2000pls
* R407C unit ...
(1) Ve-up standard (RSXYP 5 to 10L): 0 to 480 pls
(2 Others: 0 to 2000 pls
* R410 A unit ... 0 to 1400 pls

Basic Information
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Control of Indoor Unit Si30-408

4. Control of Indoor Unit

4.1 Thermostat-control

4.1.1 Operation Range of Remote Controller Thermostat
Room temperature is controlled by remote controller thermostat side and suction thermostat
(body-thermostat) on indoor unit side.
(However, when remote controller thermostat is set to "Not used " with field setting, the unit can
be controlled only by body-thermostat.)

Preset temperature

(TS)
Range in which remote controller thermostat

saf oo
~ In cooling operation

I:I Range in which body-thermostat can be used
30—

|:| Differential
28 -

Remote controller tj
. Switching point between remote controller

26— thermostat and body-thermostat
24 -
22 -
20 ] ] ] ] 1 ]

12 14 16 18 20 22 24 26 28 30 32 34
Suction temperature (TH1)
Preset temperature
(TS)
30

28 In heating operation

26

24

Fmostat
22

20

16

15

12 14 16 18 20 22 24 26 28 30 32 34
Suction temperature (TH1)

n Note: When the outdoor air (OA) mixed with indoor air is sucked, the room temperature may happen
to be out of the set temperature because the air temperature is out of the area of "operation
range of remote controller thermostat ". In such a case, install the remote controller thermostat
in the room where there is no influence of outdoor air.

28 Basic Information
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Si30-408 Control of Indoor Unit

4.1.2 Thermostat-control in Normal Operation
As to VRV system, remote controller thermostat is set to use when shipped from factory.
Normally thermostat differential is set to setting temperature —1°C at cooling, while set to setting
temperature +1°C in heating when shipped from factory.

Tr < Preset temperature —1°C

In cooling operation Normal operation > Thermostat OFF Tr : Temperature detected by suction
air thermistor (R1T)

Tr > Preset temperature +1°C

In heating operation | Normal operation > Thermostat OFF

However, the unit can be controlled only by body-thermostat when using 1 group remote
controller. For cassette type indoor unit, the unit is controlled with compensation value of —2°C
against body-thermostat detection value in heating operation. (Thermostat - differential can be
changed from 1°C to 0.5°C with field setting. Refer to page 43 and page 44 for changing.)

4.1.3 Thermostat - control in Dry Operation
In dry operation, control is made based on suction temperature at the time of operation start.

Tr<Tro -1°C

When Tro < 24.5°C In dry operation >| Thermostat OFF Tro : Suction air temperature at dry operation start

Tr<Tro -1.5°C

When Tro > 24.5°C In dry operation > Thermostat OFF Tr : Temperature detected by suction air thermistor (R1T)

Fan is driven with L flow rate during dry operation, and turned off for a period of 6 minutes
during thermostat-off, and then with L flow rate. (In order to prevent humidity from rising in the
room during thermostat-off.)

Basic Information
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Control of Indoor Unit Si30-408

4.2 Drain Pump Control
4.2.1 Drain Pump Control

(1) When the float switch is actuated during the cooling thermostat ON.

. ON
Thermostat (Operation) Malfunction stop with "A3"
on remote controller
OFF
Float switch OFF
ON
) ON
Drain pump
OFF
5 min. 5 min.
*1 Residual operation 5 sec.

*1: The purpose of residual operation is to completely drain any moisture adhering to the fin of the indoor heat
exchanger during the thermostat off.

(2) When the float switch is actuated during thermostat OFF:

Thermostat (Operation)ON ] ] >
Malfunction stop with "A3" on remote controller2
OFF
Enters malfunction treatment if the float switch
does not return within 5 minutes.
Float switch OFF
ON
ON
Drain pump OFF
+—>
5 min.
5 sec.
*2: When operation stopped, no malfunction will be displayed, however, when operation started next time, it will be
displayed.
Enters malfunction
treatment if the float
"AF" display on remote controller *2 switch does not return
(unit can be operated) within 5 minutes.
_>
~_ON
Thermostat (Operation) Malfunction stop with "A3"
y| on remote controller2
OFF
Float switch OFF -I -I -I -I -I -I
ON

1st time | 2nd time| 3rd time | 4th time | 5th time

e 2 AR
o o o] [of Jof fo jollcse

5min. 5min. 5min. 5min. 5min. 5min. 5 min.
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Control of Indoor Unit

4.3 Freeze-up Prevention Control

Conception of
Freeze-up
Prevention
Control

n Note:

Freeze-up prevention by off-cycle (The control be carried out with individual indoor unit.)

When the temperature detected by liquid pipe temperature thermistor (Th2) of the indoor heat
exchanger lowers, and the following ON condition is fulfilled, the unit enters freeze-up
prevention operation (forcedly thermostat off).

In freeze-up prevention operation, fan-tap is fixed at the flow rate of L. The operation will be
stopped with the OFF condition below.

ON condition: The temperature (Th2) is —1°C or less for cumulative 40 min., or —5°C or less for
cumulative 10 min.

OFF condition: The temperature (Th2) is +7°C or more for successive 10 min.

Example: Case where temperature is =5°C or less for cumulative 10 min.  For 10 min.
|
+7°C
0°C
-5°C
Freeze-up prevention control
Forcedly thermostat OFF
>
For 10 min.

B To make freezing uneasy
* Aiming to limit the frequency of thermostat on / off and keep comfortableness.
— Wide range of continuous operation can be kept
¢ Aiming to maintain reliability of compressor
— The frequency of compressor on/off is limited (Capacity control of indoor electronic
expansion valve).
B To make sure to remove the frozen matter, once enter into frozen mode.
* Aiming to make sure to prevent water from leakage
— The condition to remove the frozen matter completely is adopted.

When multi-flow cassette (super cassette) of indoor unit is set as two-way or three-way
discharge, on condition is changed as below:
1°C or below continues for cumulative 15 minutes, or
0°C or below continues for continuous one minute
When freeze-up prevention is actuated, fan-tap is fixed at the flow rate of LL.
(Off condition is similar to the standard)

Basic Information
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Control of Indoor Unit

Si30-408

4.4 Heater Control
4.4.1 Heater Control of VRV System

Optional heater (wiring modification adapter is required) is made on/off under the conditions
below.

On Condition (All
Conditions
should be

|
|
|
Satisfied) u
|
]

Heating mode & thermostat-on

Not under hot-starting

Not under preparation of oil-return or defrosting

Not under pressure equalizing

Tc (High pressure equivalent saturation temperature transmitted from outdoor) < 50°C
Th2 (Indoor liquid pipe thermistor) < 43°C

Off Condition
(Any One of the
Conditions below
should be
Satisfied.)

Becomes any mode except heating
Thermostat-off

Under hot-starting

Under preparation of oil-return or defrosting
Under pressure equalizing

Tc>60°C

Th2 > 47°C

4.4.2 Fan Residual Operation
In order to prevent the thermal protector from actuation during heater is off, the fan will be
operated with residual operation for the certain period of time after heater is off. (This operation
shall be carried out regardless of heater)

Residual operation time = Ceiling suspended type: 100 seconds, others: 60 seconds

32
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Si30-408 Control of Indoor Unit

4.5 Thermostat Control in Cooling / Heating Automatic
Operation

In cooling / heating automatic operation, the unit is controlled as shown below based on set
"differential value". Factory setting of differential valve is 5°C. As to charging method of setting
value, refer to page 43 and page 44.

Cooling/Heating
Differential: at
°C Automatic heating Automatic cooling
5 22°C . 27°C
W A T=5C o |
| I I I I I
I I I I I I
I | I I I I
I I I I I I
I I I I I I
: : : : ! ! Cooling thermostat ON
| | | ! ; * Cooling thermostat OFF
| L L |
N : |
I I I I
| | Display selection | | | !
! Cooling—Heating | L 1 :
| ; Display selection !
: l : Heating—Cooling :
I I I
T
Heating thermostat OFF | | | |
Heating thermostat ON T | : : : :
I I I I I I
I I I I I I
I I I I I I
! ! ! ! ! !
10 3DC "
- Vl
P A T/2+2°C(4.5°C)
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Control of Indoor Unit Si30-408

Cooling/Heating
Differential: at Automatic heating Automatic cooling
3°C 2c o 25C

-l |

Display selection
Cooling—Heating

1
I
I
I
i
Cooling thermostat ON
Cooling thermostat OFF
i
I
I
H

Display selection
Heating—Cooling

Heating thermostat OFF i f
Heating thermostat ON

AT/2+2°C(3.5°C)

Cooling/Heating
Differential: at

0°C Automatic heating / cooling
25°C

Cooling thermostat ON
Cooling thermostat OFF

:

Display selection
Cooling—Heating

> ————

Heating—Cooling

1
1
1
1
1
1
1
1
1
1
1
1
1
H Display selection
1
1
1
1
1
1
1
1
1
1
L}

[
1
1
1
1
|
Heating thermostat OFF |
Heating thermostat ON '
i i
1 1
1 1
1 1
L} L}

L

AT/2+2°C(2°C)

In order to prevent hunting in cooling / heating:

B After cooling operation thermostat turns off, if the temperature does not reach setting
temperature —2°C, heating operation should not be on.

B After heating operation thermostat turns off, if the temperature does not reach setting
temperature +3°C, cooling operation should not be on.
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Other Functional Operations

5. Other Functional Operations

5.1

Explanations on Main Functional Control

5.1.1 Cooling Operation

Compressor capacity control

Constant evaporation temperature (Te) control
(Basic target value: R22 = 5.5°C, R407C = 7.5°C, R410A = 6°C *Compensation is
applied)

Indoor electronic expansion valve
control

Constant superheated degree (SH = Tg — Tl) control
(Basically compensation of 5°C is required. As to R407C unit, temperature gradient
compensation is applied.)

High pressure stepping down
control

As rising of the high pressure, decreased the compressor capacity.

High pressure protection control

Forcedly thermostat-off with limitation on retrying

Low pressure stepping down
control

Low pressure stepping down control is not made.
(Capacity is decreased by normal control of compressor.)

Low pressure protection control

Hot gas bypass is on. — Forcedly thermostat-off with limitation on retrying

Low outdoor temperature cooling
control

As lowering of the high pressure, outdoor fan is controlled. (fan-tap drops).

Cooling overload control

Instruction of forcedly opening degree is given to indoor electronic expansion valve.
(Disregard of superheated degree control, even opening degree)

Discharge pipe temperature control

Based on discharging pipe temperature Td and discharging superheated degree
DSH = Td - Tc,

Injection is on. — Compressor capacity is lowered.—> Forcedly thermostat off with
limitation on retrying

Qil return control

Based on cumulative operation time, oil return operation should be carried out
periodically.
(According to the state of operation, cumulative operation time may be compensated.)

5.1.2 Heating Operation

Compressor capacity control

Constant condensing temperature (Tc) control
(Basic target value: R22 = 46°C, R407C = 48°C, R410A = 46°C *Compensation is
applied)

Outdoor motorized valve control

Constant superheated degree (SH = Ts — Te) control
(Basic 5 deg. compensation is applied.)

Indoor motorized valve control

Constant subcooled degree (SC = Tc — Tl) control
(Basic compensation of 5 deg is applied.)

High pressure stepping down
control

(= Heating overload control) Compressor capacity control — QOutdoor electronic
expansion valve control (Disregard of superheated degree control) and Outdoor fan
control (Fan tap is lowered.)

High pressure protection control

Forcedly thermostat-off with limitation on retrying

Low pressure stepping down
control

As lowering of the low pressure decreases the compressor capacity.

Low pressure protection control

Hot gas bypass is on. — Forcedly thermostat-off with limitation on retrying

Defrost control

Based on lowered Tb, defrosting operation is carried out. (Compensation based on Ta).

Discharge pipe temperature control

Based on discharging pipe temperature Td and discharging superheated degree
DSH = Td - Tc,

Injection is on. — Compressor capacity is lowered — Forcedly thermostat-off with
limitation on retrying

Qil return control

Based on cumulative operation time, oil return operation should be carried out
periodically.
(According to the state of operation, cumulative operation time may be compensated.)

Basic Information
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Other Functional Operations Si30-408

5.2 Explanations on Electric and Functional Components
5.2.1 For RSXY8, 10K and RSXYP8, 10KJ

B Schematic Diagram of Refrigerant

Gas pipe & Th3 @
Tl
Liquid pipeg L
: : Th2 :
: @
g . Gas plpe§ -------- :r-r;é--é ------------
: | T
®
SENPL Thi @
: : -~
i D L
: Liquid pipe: 8 | Yo
Accumulator e, Th2.® e
Gas pipe Gas pipe i Tha @
S o
Liquid pipe
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Si30-408

Other Functional Operations

m Explanation on Component Function

No.

Parts name

Symbol

(Electric
symbol)

Function

Outdoor
unit sensor

Outdoor thermistor

Ta

R1T (Th1)

In heating operation standby due to outdoor
temperature (forcedly thermostat-off at 27°C or
higher), influence to defrost condition.

Heat exchanger thermistor

Tb

R2T (Th2)

In heating operation, used for detection of
defrosting

Discharge pipe thermistor

Tdi, Tds

R31T (Th3-1)
R32T (Th3-2)

Used for protection control of discharge pipe
temperature

® | @ | ®| O

Suction pipe thermistor

Ts

R4T (Th4)

In heating operation, used for superheated degree
(SH = Ts — Te) control of outdoor electronic
expansion valve

High-pressure sensor

Pc, Tc

(SENPH)

Used for high pressure control and for compressor
capacity control in heating operation.

Although the pressure (Pc) is detected, controlling
should be based on the equivalent saturation
temperature (Tc).

Low-pressure sensor

Pe, Te

(SENPL)

Used for low pressure control and for compressor
capacity control in cooling operation.

Although the pressure (Pe) is detected, controlling
should be based on the equivalent saturation
temperature (Te).

Indoor unit
sensor

Suction air thermistor

Tr

R1T (Th1)

Used for thermostat control and compensation of
electronic expansion valve control.

Liquid pipe thermistor

Tl

R2T (Th2)

Used for superheated degree (SH = Tg — Tl) control
in cooling operation and freeze-up prevention
control.

Used for subcooled degree (SC = Tc — TI) control
during heating operation and cancellation of hot
start (34°C) control.

Gas pipe thermistor

Tg

R3T (Th3)

Used for subcooled degree (SH = Tg — TI) control
in cooling operation.

Components
of outdoor unit

Inverter compressor

INV

(MC1)

Used to conduct the capacity control (constant Te
control in cooling, constant Tc control in heating)
with inverter.

STD compressor

STD

(MC2)

Used to conduct the capacity control with
compressor using commercial power supply and
inverter compressor (delayed start).

Receiver

Making constant supply of liquid refrigerant to liquid
receiver and evaporator (expansion valve).
Storing excessive refrigerant

Accumulator

Gas-liquid separator avoiding direct suction of
liquid refrigerant to compressor.

Outdoor unit heat
exchanger

Working as condenser in cooling operation and as
evaporator in heating operation (air-cooled)

Outdoor unit electronic
expansion valve

Y1E (20E)

Controlling so as to keep superheated degree (SH
= Ts — Te) constant (basically 5°C)

Hot gas bypass solenoid
valve

Y2S (20RP)

Used for pressure equalizing and low-pressure
protection in no operation.

Injection solenoid valve

Y3S Y4S
(20RT)

Conducts protection control with discharge pipe
temperature (Tdi, Tds) and discharge superheated
degree (Tdi, Tds — Tc)

Check valve

Prevents refrigerant from backword flow in
operation only with inverter compressor.
(Prevention of standard compressor start with
deferential pressure)

Four way valve

Y1R (208)

Making selection of cooling / heating cycle
(energized coil for heating)

Components
of indoor unit

Indoor unit heat exchanger

Heat exchanger works as evaporator in cooling
operation and as condenser in heating operation.
(Air cooled type)

Indoor unit electronic
expansion valve

Y1E (20E)

Used for superheated degree (SH = Tg — Tl) control
in cooling operation, and for subcooled degree (SC
= Tc — TI) control during heating operation.
Avoiding liquid collection, by setting the valve as
minute opening (240 pls) in heating thermostat-off
(when compressor is on).

* Electric symbols vary depend on the model of unit. For correct symbol, refer to relevant wiring diagram.

Basic Information
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Other Functional Operations

Si30-408

5.2.2 For RXY(Q)14, 16M

m Schematic Diagram of Refrigerant

Gas pipe

Heat exchanger®

Filter

Heat exchanger® E]i Heat exchanger® ﬁ
1L I R3T: T m; R3T 1L M RaT
Gleld) © Clete) © o) ©
Fan ‘ Fan Fan
| — | — | — )
R2T RI1T®@ H R2T R1TO@ R2T RiT®
(@) | 9 ®

Electronic expansion valve Electronic expansion valve
o

Filter

Indoor unit

Filter
Indoor unit

Indoor unit

Electronic expansion valve

Filter

Liquid pipe

N
wn
1
®g
3
o
<
3
<
[0}

Receiver

Fusible plug
® .
Pipe heat exchanger
Pressure
regulating tube
valve 20 >
1@ Check valve Check valve
O ety -
N Solenoid valve Capillary tube ,:?n
Filter \ (?)
Check valve Check valve )
= % Capillary
Electronic expansion ( §>J tube ‘
Checkvalve | Electronic expansion valve 2 @) D ®
valve b ( | Check
® — Heat exchanger } \éill\;en oid
;‘:‘i;Subcooling heat I !
@ exchanger valve®
| T
NS _ K\Four way valve @) I/
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L, @ ® Check; w
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switch @
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switch Oil separator

Filter ®E]
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valve Callpnlary }ube
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Oil separator
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switch
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tube

§%_ Filter
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38 Basic Information
https: . rufir ov.htm|

Bce xaTajsoru u HHCTPYKIHHU 31€Ch:



Si30-408

Other Functional Operations

B Functional Parts

(Electrical :
No. Part name Symbol symbol) Function
; Used to detect outdoor temperature, thus
@ | Outdoor thermistor Ta (R1T) compensating discharge pipe temperature and others.
Used to detect suction pipe temperature, thus

(@ | Suction pipe thermistor Ts (R2T) conducting constant control of the suction

superheated degree in heating operation.

® (I?;\?\c;;large pipe thermistor Tdi (R31T)

: : : Used to detect discharge pipe temperature, thus

@ (DS'%%'%rge pipe thermistor Tds1 (R32T) |conducting the protection control of compressor

- : : temperature.
® (Dslﬁ%\%rge pipe thermistor Tds2 (R33T)
: Used to detect the liquid pipe temperature of air heat
Outdoor ® meéarlrtn(ia;(t%f:anger deicer Tb (R4T) exchanger, thus making judgment of defrosting
unit sensor operation.
. Used to detect gas pipe temperature on the
Subcooling heat - . ;
: evaporation side of subcooling heat exchanger, thus
@ fhxgrﬁg?g gas pipe Tsh (R5T) conducting the constant control of outlet superheated
degree of the subcooling heat exchanger.
Used to detect outlet liquid pipe temperature of the

Receiver outlet liquid pipe TI (R6T) receiver, thus conducting the preventive control of drift
thermistor between outdoor units in heating operation on the

multi outdoor unit system.
: : . Used to detect oil equalizer pipe temperature, thus
©) %’éﬁgg?grzer pipe To (R7T) detecting the opening / closing operation of the stop
valve for oil equalizer pipe.

N | High-pressure thermistor Pc, Tc | (S1INPH) |Used to detect high pressure.

O | Low-pressure thermistor Pe, Te (STNPL) |Used to detect low pressure.

; ; ; Used for thermostat control and the compensation of

Discharge air thermistor Tr (R1T) electronic expansion valve control.

Used to control superheated degree (SH=Tg—TI) in
cooling operation.
Indoor unit C ; * Used to freeze-up prevention control.
sensor @ |Liquid pipe thermistor Tl (R2T) Used to control subcooled degree (SC = Tc—TIl) in
heating operation.
* Used for hot start reset (34°C).
. ; Used to control superheated degree (SH=Tg—TI) in

12 | Gas pipe thermistor Tg (R3T) cooling operation.

A |INV compressor INV (M1C) Inverter compressors are driven by inverter at a

frequency in the range of 52 Hz to 210 Hz. STD

B | STD compressor 1 STD1 (M2C) compressors are only operated with commercial

power supply. The following section shows the
number of operation steps in combined use of the
inverter and STD compressors.

C |STD compressor 2 STD2 (M3C) RXY(Q)5M : 20 steps

RXY(Q)8, 10, 12M : 29 steps
RXY(Q)14, 16M : 35 steps
This inverter fan operates at revolution speed in eight
D |INV fan — (M1F) steps by inverter drive for heat exchange with the air

heat exchanger.

Components ; ; Used for PI control in heating operation so that the

of outdoor unit | | Fl\l/le;g;) hic expansion valve EV1 (Y1E) outlet superheated degree of the air heat exchanger
will be kept constant.

: : Used for Pl control so that the outlet superheated

F Electronic expansion valve EV2 (Y2E) degree of the subcooling heat exchanger will be kept
(Subcooling) constant.

G | Solenoid valve (Hot gas) SVP (Y1S) Used to prevent the transitional drop of low pressure.
Solenoid valve (Qil sSVO (Y2S) Used to conduct oil equalization between outdoor
equalizer) units on the outdoor unit multi system.

Used to maintain high pressure in cooling operation

| Solenoid valve (Receiver SVL (Y3S) with low outdoor temperature. Furthermore, used to
gas inlet) prevent the refrigerant from accumulating in outdoor

units in stop mode on the multi outdoor unit system.

J Solenoid valve (Receiver SVG (Y4S) Used to recover the refrigerant into the receiver.

gas purging)

Basic Information
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Other Functional Operations

Si30-408

(Electrical

expansion valve

No. Part name Symbol symbol) Function
Solenoid valve (Non- On the outdoor unit multi system, used to prevent the
K | operating unit gas SVSG (Y5S) refrigerant from accumulating in outdoor units in stop
discharging) mode.
Solenoid valve (Non- On the outdoor unit multi system, used to prevent the
L |operating unit liquid pipe SVSL (Y6S) refrigerant from accumulating in outdoor units in stop
closing) mode.
_ Used to switch the unit to cooling operation or heating
M | Four way valve (Y7S) operation.
High-pressure switch (For .
P INV compressor) (STPH) . . L .
In order to avoid the increase in high pressure while in
gfogﬁgggrnbsnn q | High-pressure switch (For . (S2PH) malfunction, these switches are actuated at a
STD compressor 1) pressure of 3.8MPa or more to stop the unit.
High-pressure switch (For (2.7 MPa for R22 unit)
igh- ure swi
R |sTD compressor 2) - (S3PH)
In order to avoid increase in pressure at abnormal
: _ _ hating due to fire, the fusible part melts at a
S |Fusible plug temperature of 70 to 75°C, thus relieving pressure into
atmosphere.
Pressure regulating valve 1
T | (Receiver to Discharge — —
pipe) In order to prevent damage to functional parts due to
- increase in pressure in transport or storage, these
U (Pl_rlei?g rei rzgtglﬁgge\i’\?g)e 2 — — valves open at pressure of 2 to 2.7MPa, thus avoiding
quid pip the increase in pressure.
Pressure regulating valve 3 (1.5 ~ 2.0 MPa for R22 unit)
V | (Qil equalizer pipe to — —
Discharge pipe)
This heat exchanger serves as an evaporator while in
X | Indoor unit heat exchanger — — cooling operation or a condenser while in heating
operation (air cooling).
Components Used to control the superheated degree (SH = Tg —Tl)
of indoor unit in cooling operation or subcooled degree (SC = Tc —
v Indoor unit electronic _ (Y1E) TI) in heating operation. This valve slightly opens (i.e.,

240 pls) with thermostat OFF (compressor ON) in
heating operation, thus preventing the accumulation
of oil.

40
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C. Field Settings from
Remote Controller
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Field Settings from Remote Controller Si30-408

1. Field Settings from Remote Controller

The following modes can be selected by using the | CHECK/TEST | button on the remote
controller.

B-1. Display of Service Data
(Mode No. 40/41)

B-2. Service Setting
(Mode No. 43/44)

Service Mode

Press and hold the |CHECK/TEST | button

or a period of 4 seconds or more.

Press and hold the |CHECK/TEST | button

or a period of 4 seconds or more.

A.
A-1. Setting of Individual Function for Indoor Unit
(Mode No. 10 to 15/ 20 to 25)
A-2. Setting in Centralized Control
(Mode No. 00/ 30)
A-3. Setting AirNet address
(Mode No. 03)

C-1. Special Field Setting
(Mode No.50)

Field Setting Mode Special Setting Mode

Press the |[CHECK/TEST

button once.

Normal Mode

After 10 seconds

Check Mode

P-| Test Operation Mode

Press the [CHECK/TEST

button once.

Following codes can be checked as often as When the system put into "TEST OPERATION" mode,
pressing | CHECK/TEST | button once. forcedly thermostat on
. Malfunction code ("TEST OPERATION" is displayed on remote controller.)

- Indoor unit model code
- Outdoor unit model code

42 Field Settings from Remote Controller
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Si30-408 Field Settings from Remote Controller

1.1 Field Setting Mode

1.1.1 Settings of Individual Functions for Indoor Unit

Individual functions of indoor unit can be changed from the remote controller. At the time of
installation or after service inspection/repair, make field settings in accordance with the
following descriptions.

Be noted that wrong settings may result in malfunctions.

(If any optional accessory is mounted to the indoor unit, changes in settings may be needed.
For details, refer to information in the manual for optional accessories.)

Procedure (») Turn on the power supply.

Turn on the power supply of indoor unit. (Setting is available only with turning on the power
supply.)
Check installation and electric wiring again before turning on the power supply.
(After all LCDs are displayed for turning the power supply, operation is occasionally not
accepted, displaying "88" for a period of about one minute.)

(@ Put the system into field setting mode.
While in normal mode, press and hold the [&] button for a period of four seconds or more
to put the system into "Field Setting Mode".

(3 Select mode No.
Select a desired "mode No." using the button.

(@) Select indoor unit No.
While in group control, to make field settings for individual indoor unit (i.e., if mode No. 20,
21, 22, 23 or 25 is selected), press the button and select the "indoor unit No." to be
set. (Be noted that this operation is not required for the group batch control.)

(5) Select setting switch No.
Press the upper button of [4] and select the "set switch No.".

(6) Select setting position No.
Press the lower button of [g] and select the "set position No.".

(@) Determine the content of settings.
Press the button once and "determine" the content, the setting of which has been
changed.
Return to the normal mode.
Press the button to return the system to "normal mode".
(Example) To set the filter sign time to "Filter Contamination-Heavy" while in group batch
setting mode, set the Mode No. to "10", the Set Switch No. to "0", and the Setting
Position No. to "02".

(- JUUOUU h

DAIKIN !
4 R a—
AIR CONDITIONER |_—H Mode No.
1_31'_7 |1 Field Set Mode

SETTING

UNIT No. 7

| Setting Position No. |-

| Setting Switch No. I/

| 2
4435 [ 4
= e o\
? =y v
2 8- |
L 6
—
\< ]
(VL042)
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Field Settings from Remote Controller

Si30-408

m List of Setting ltem

[ ]: Factory setting

Mode | Setting Setting Position No. Note 2)
No. Switch Setting Contents
Note 1) | No. & 01 02 03 04
; Approx. Approx.
Filter contamination-Heavy/ Super long life 10,000 5000
Light filter hours hours
(Setting of time intervals to A A
display filter sign) I . pprox. pprox.
0 ; 1 Long life filter Light |2500 Heavy | 1250 — —
(Use this setting to reduce
the time intervals to a half to hours hours
display filter sign if the filter Approx. Approx.
is easily contaminated.) Standard filter 200 100
10(20) hours hours
Types of long-Iife filters : ) Normal (long | Super long life
1 (siS;r%mg of time intervals to display filter life filter) filter — —
2 Remote controller thermostat Use Not use — —
Computation of interval time to display filter
sign : . . .
3 (Make this setting not to display the filter Display No display
sign.)
Selection of optional accessories output : :
: : Indoor unit Operation Abnormal
0| (Field seioction of output for adapterfor | ynermostat ON - output output
When
. . . ternal
External ON-OFF input (Make this setting to ON-OFF extern _
1 conduct ON-OFF operation from outside.) Forcedly OFF operation %rg\t/(ieé:éui)sn
connected
Thermostat selection (Make this setting to o o . .
2 use the remote sensor.) 1°C 05°C
12(22) Air flow rate with thermostat OFF
3 (Support for increased capacity of air LL Set airflow rate — —
cleaning unit.)
\s/;/qs\t/e m ,(Asutomatic mode differential
- etting of temperature differential for . . . . . . . .
m(‘;“' ; 4 | automatic mode on cool/heat simultaneous | 01:0 | 02:1| 03:2 | 04:3105:4106:507:6|08:7
u ni?o operation type of unit)
settings Automatic restart function after automatic
resetting from power failure : : . _
5 (Return to the conditions before power Not equipped Equipped
failure)
Adaptable to high ceiling (Make this setting : o : o
0 to install unit to ceiling of approx. 2.7 m or Star;\?ard High cgllmg 1| High cglllng 2 —
more in height.)
1 Selection of airflow direction (Make this 4 directions 3 directions 2 directions _
setting when blocking pad kit is mounted.) F T w
Airflow direction adjustment (Make this
13(23) 3 settin? v&/r;en outlet decorative plate is Equipped Not equipped — —
mounted.
Setting of air flow direction adjustment : Downward .
4 range Upward side Standard side
Field selection of air flow rate
5 (Air flow rate control through air outlet for Standard Option 1 Option 2 —
phase control)
0 — — — — —
1 Humidification with heating thermostat OFF | Not equipped Equipped — —
Direct duct connection (Make this setting
2 when the unit is connected via ducting Not equipped Equipped — —
directly with outdoor air processing unit.)
15(25) 3 Interlocking of drain pump and humidifier Not equipped Equipped — —
Field selection to make individual setting of
5 ventilation under remote and centralized Not equipped Equipped — —
control
Field selection to make individual setting of
6 cleaning under remote and centralized Not equipped Equipped — —
control

n Notes: 1. The settings are made by group in a batch. Through the selection of mode No. in the ( ),
individual settings can be made by each indoor unit as well. Checking of setting changes,
however, can only be enabled in individual mode in the ( ). (In the case of group batch
control, even with settings changed, "01" will be displayed at all times.)

2. Make no settings of any item not listed above. Furthermore, if indoor units have no

corresponding functions, nothing will be displayed.

3. To return to normal mode, "88" may be displayed to initialize the remote controller.

44
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Si30-408 Field Settings from Remote Controller

1.1.2 Settings of Group No. for Centralized Control System
In order to control with central controller or ON/OFF controller, settings of group No. to each
group using remote controller are necessary.
(Connect remote controller to indoor unit, which does not need remote controller, then remove
the remote controller after setting.)

Procedure (1) Turn on the power supply.

Turn on the power supply of indoor unit (+ System of rate control). (Setting is available only
with turning on the power supply.)
Check installation and electric wiring again before turning on the power supply.
(After all are displayed for turning the power, operation is occasionally not accepted,
displaying "88" for a period of about one minute.)

(@ Put the system into setting mode.
While in normal mode, press and hold the button for a period of four seconds or more
to put the system into "Field Setting Mode".

(3 Select mode No.
Select mode No. 00 using button.

(@) Select group No.
Select group No. using the upper and lower button of .
(Group No. increases such as 1-00, 1-01 to 1-15, 2-00, to 4-15)

() Determine group No.
Determine the content using button.

(6) Return to normal mode.

Press button.

n Note: Refer to installation manual for using simple remote controller.
Refer to each attached instruction manual for the settings of group No. of HRV or various kinds
of adapters (general purpose adapters)

(- JUUOU h

AIR INDITIONER O :)
o -
oo 1 Field Set Mode
;"DD SETTING
|
4
- a
-0
= | ® o\
I5 = | v v.
2 EE oar
— —
\S ] n! 7,

(VLO44)

Make the settings of group No. while the "group" in LCD is blinking. When no blinking, press the
button.

Field Settings from Remote Controller 45
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Field Settings from Remote Controller Si30-408

m Examples of Settings of Group No.

Lo e -

i HRV
Indoor unit fz¥ £ Fi Fs F.UF.
N-P N-P N-P NP
Centralized remote controller ) 4 )
ON/OFF controller 1 1 r Group control using remote controller
] (automatic address)
i; < Group No. 1-00 1-01 1-02
for centralized control

Y 77
N-P
N

remote
controller Group control usmg remote controller

(automatic address)
1-03 1 -04

Method for Address Setting for Individual Units

When setting the address in indoor units unit such as adjustment of charges, select mode No.
30. Then, make settings as the following procedure.

Procedure (1) Turn on the power supply.

Turn on the power supply of indoor unit (+ Rate control unit). (Setting is available only with
turning on the power supply.)
Check installation and electric wiring again before turning on the power.
(In turning on the power supply after all LCDs are displayed, the operation is occasionally
not accepted displaying "88" for a period of about one minute.)

(@ Put the system into setting mode.
While in normal mode, press and hold the [&] button for a period of four seconds or more
to put the system into "Field Setting Mode".

(® Select mode No.
Select mode No. 30 using button.

(@) Select unit No.
Select unit No. using button.

(5) Select group No.
Select group No. using the upper and lower button of .
(Group No. increases such as 1-00, 1-01 to 1-15, 2-00, to 4-15)

(6) Determine group No.
Determine the content using button.

(@ Return to normal mode.
Press button.

n Note: Refer to installation manual for using simple remote controller.
Refer to attached information for the settings of group No. of HRV or various kinds of adapters.

When setting the address in indoor units unit such as adjustment of charges, select mode No.
30. Then make settings as the following procedure.

46 Field Settings from Remote Controller
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Field Settings from Remote Controller

m Examples of Address Settings

Group No. for centralized control

1-00

1-01

1-03

( UUCO

panin

,AIH CONDITIONER

oo

SETTING

—
Il —H Field Set Mode

6t = vt

For remote control and connecting each indoor
units to DIl net.

Field Settings from Remote Controller
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Field Settings from Remote Controller Si30-408

1.1.3 Settings of AirNet Address

n Note:

For the setting of AirNet address of indoor unit, select mode No. using remote control and follow

the procedure below.
(Make settings by changing unit No. with no remote control equipped.)
The settings of AirNet address make it easy to check indoor unit by using service checker.

Do not change the settings at AirNet maintenance clients due to pre-setting.

Procedure . Turn on the power supply.
Turn on the power supply of indoor unit (+ unit of rate control or checker). (Setting is
available only with turning on the power supply.)
Check installation and electric wiring again before turning on the power supply.
(In turning on the power supply after all LCDs are displayed, the operation is occasionally
not accepted displaying "88" for a period of about one minute.)
. Put the system into setting mode.
While in normal mode, press and hold the button for a period of four seconds or more
to put the system into "Field Setting Mode".
. Select mode No.
Select mode No. 03 using button.
. Select unit No.
Select unit No. using button. (Unit No. 1-16)
. Set AirNet address.
Select AirNet address using the upper and lower button of  [¢]. (Settings with number in the
range from 1 to 128 is available.)
. Determine group No.
Determine the content using button.
. Return to normal mode.
Press button.
(TI0 )
¥ O
\ ,AIR CONDITIONER o > /
T od [ Field Set Mode |
;"E-,B SETTING
[Group No.J-|
| 5
[oX] .
t e o\
o=l -
2 748 |
L TEST 5
—
\s ]
(VL042)
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Si30-408 Field Settings from Remote Controller

1.2 Service Mode

The operation of button of remote controller enables "service data" gain and "service
settings" with service mode.

® How to Enter the Service Mode

Normal ; ;
operation Field setting Service mode
mode mode

1 button for a period of four 2 button for period of four
seconds or more. seconds or more.

1.2.1 Check on Service Data
(1) Select mode No.
Select a desired mode No. 40 or 41 using button.
(@ Select unit No. (For group control only)
Select indoor unit No. to be set using button.
(® Select malfunction history No. or sensor data No.
Select a desired malfunction history No. or sensor data No. by using button.
(@) Each data will be displayed. (Refer to table next page.)
(5 Return to normal operation mode.
Press button once.

(- JUUOUL h
—{{ Mode No.|

7
\ ,AIHCONDITIONER O :)
a | |

UNITNo. > ]

1-00

(VL042)
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Field Settings from Remote Controller Si30-408

Mode No. Function Contents and setting methods Example of display on remote

controller
N Display of malfunction | Displays malfunction history. it 1
v code histor Unit
y The history No. can be changed with the
button. Malfunction code
2-U4 4G
History No: 1-9 ’jl\\/lalfunction code |
1: Latest
L’t;i Display of sensor data | Displays various types of data. ]
and display of address Select the data to be displayed with the Example of sensor data display

data
button. Unit No.| | Type of sensor

Sensor data 11

0: Remote controller thermostat

1: Suction 27 41

2: Liquid pipe

3: Gas pipe F_\
Address data Temperature ‘C
& Indoor unit address Example of address display

5: Outdoor unit address Uit N T T add
6: BS unit address nit No. ype of address
7: Zone control address

8: Cooling/heating batch address 18 ;
9: Demand/low noise address 1 4l

50 Field Settings from Remote Controller
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Si30-408 Field Settings from Remote Controller

1.2.2 Service Settings
(1) Select mode No.
Select a desired mode No. by using button.
(While in wireless remote controller, setting of "43" forcedly fan ON is only available.)
(@ Select unit No. (For group control only)
Select indoor unit No. to be set by using .
(While in wireless remote controller, select the upper [ A | and lower [ ¥ | button.)
(® Make required settings in each mode.
In mode 44 and 45, press the button before setting so that the setting change can be
made. (The "code" in LCD blinks.)
Refer to table next page.
(@) Determine the set content. (Mode 44, 45)
Press the button to determine.
(After determination, the "code" in LCD changes from blinking to lightening.)
(6) Return the system to normal operation mode.
Press the button once.

(- UUUUU h
pay 10} h
\ ,AIRCONDITIONER S am— /
o |9
I'UG SETTING
I
2 @:| A
| @mo @ é‘)\
3 4|1 = | v v
—]
\< |
(VL042)
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Field Settings from Remote Controller

Si30-408

Mode No.

Function

Contents and setting method

Example of display on remote

controller

171:"' Forcedly fan ON Forcedly fan ON

By selecting the unit No. with the Unit 1

button, the fan of each indoor unit will be

forcedly turned on (forcedly ON) individually. uy3
l_/ljl Individual setting )

Unit 7
Code
Select the unit by using button.
P 4y
Set the air flow rate with the button. Air flow rate T Air flow direction

Set the air flow direction with the
button.

1: Low ||PO ~ P4

3: High

Unit No. transfer

Transfer unit No.

Select the unit No. with the button,

Select the unit no. after transfer with the .

Present unit No. |

Unit 7
Code
be 45
Unit No. after
transfer

52
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Si30-408

Field Settings from Remote Controller

Method to Specify the Indoor Unit No.

In indoor units where group control is made, mode No. 43 (turn on the forcedly fan) is used to
specify the location of installation of the indoor unit with a certain No.

(When the malfunction occurs within remote control group, above method can also be utilized to
specify the indoor unit which has the trouble.)

Procedure Turn on the power supply.

(1) Turn on the power supply of indoor unit (+ rate control unit).

(No settings can be made without turing on the power supply.)

Check the installation and electric wirings once again before turning on the power supply.

(When the power supply is turned on, there may be cases where any operation cannot be

accepted with "88" displayed once.)
(@ Put the system into setting mode

Pressthe [&] button for a period of 4 seconds or more, and put the system into "Field

Setting Mode".
(® Put the system into service mode.

Pressthe [Z] button for a period of 4 seconds or more once again.
(@) Select the mode No.

Select the mode No. 43 using the button. (Unit No. 1-16)
(6) Select the unit No.

Select the unit No. using the button. (Unit No. 1-16)
(® The fan in relevant indoor units starts to operate.
(@ Turn the system into the normal mode.

Press the button.

e N
UUUU
4 o
i AIR CONDITIONER O (:
[onitnio |7 -
UNITNo. ™ ]
H3 [ Field Set Mode
7'00 SETTING
|
N
2 3{ RN
——]
\s ]
(VLO042)
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Field Settings from Remote Controller

Si30-408

1.3 Check Mode

Check of malfunction code, indoor model code and outdoor model code is available using check

mode by operating the [

ST

button on remote controller.

1.3.1 Check on Malfunction Code and Model Code

1. Press the
once. (*1)

Unit g
Lo

Malfunction code
Check

2. Press the button ——— Indoor model code is

once again. (*1)

displayed.

0 7 ;‘ ... Capacity code
F...Indoor system code

E. ..Indoor type code

*2: The symbols have no connections

with the field service.

3. Press the button ———3 Outdoor model code is

one more time. (*1)

*1: When the operation by
buttons is not performed
for a period of 10 seconds,
the display automatically
shows normal mode.

displayed.

AAT

button — Malfunction code is displayed

(P.104) on the contents of

malfunctions code.

—> Example of capacity code display

Example of model Display
FXYCP28M 028
FXYFP8OM oen

—> Example of indoor system code

Classification

Display | ~of product

Classification of
system

VRV system

(VAV indoor)

VRV system

Outdoor air
processing unit

VRV system

Standard indoor

VRV system/
For equipment

i g i TR

Particular
application

Example of indoor type code

Refer to "a list on malfunction code"

Display

Type

Model

A Wall mounted

FXA(Q)

Double flow

FXC(Q)

Corner

FXK(Q)

Multi flow

FXF(Q)

Ceiling suspended

FXH(Q)

Built-in

FXS(Q)

Floor standin

g FXL(Q)

Concealed ceiling duct

FXM(Q)

Concealed floor standing type

FXN(Q)

Multi flow 600x600

FXZ(Q)

Slim Ceilling mounted duct

FXD(Q)

o |lw|o|r|v|r|je|T|Mm|m|O

New ceilling suspended cassette

FXU(Q)

—> Example of indoor unit model code Display

Display Type Model
AA1 VRV System Inverter K Series RSXY(P)
AA3 R407C VRV PLUS Series RXY(P)
A92 VRV Heat Recovery Series RSEY(P)
AAS5 High COP type R407C L Series RSXYP-L
AAA VRV Il RX(Y)(Q)-M

54

Bce xaTajsoru u HHCTPYKIHHU 31€Ch:

https:;

Field Settings from Remote Controller

.rulfir P

ov.html



Si30-408 Field Settings from Remote Controller

1.4 Test Operation Mode

Putting the system into test operation mode is available by operating the button of
remote controller.

1.4.1 Setting of Test Operation Mode

Test operation mode setting is available by operating as follows.

Normal .
: Test operation
operation
mode
mode

Press the

button four times

After setting of test operation mode, pressing the | ON/OFF| button starts to operate test
operation.
("TEST OPERATION" is displayed on the remote controller.)

Field Settings from Remote Controller 55
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Field Setting on Outdoor Unit

2. Field Setting on Outdoor Unit

Using pushbutton switches on the PC board enables a variety of settings.
However, setting items and setting No. etc. are different according to the model.

The following explanation was made based on the representative models of RX(Y)(Q) ~ M. For

further details, refer to each service manual of applicable model of the target machine.

BS1 BS2 BS3 BS4 BS5

MODE || SET ||RETURN|| TEST ||RESET
(V2760)

* For the multi-outdoor system, make setting using the master unit.
(Setting using the slave unit is not valid.)

The following 3 setting modes are available.
1. Setting mode 1 (H1P: OFF)

Initial state (while in normal operation): Used to make setting of the method of "Cool/Heat

selection".

This mode is displayed while in "malfunction”, "low noise control", and "demand control" as

well.
2. Setting mode 2 (H1P: ON)
This mode is used to make changes of operating conditions or settings of a variety of
addresses, mainly for service work.
3. Monitor mode (H1P: Blinking)
This mode is used to check the contents set in Setting mode 2.

Si30-408

B Procedure for Changing Mode

Using the MODE button, the modes can be changed as follows.

(MODE button) for 5 seconds. ’—L one time.
Setting mode 2 L,\ —] Setting mode 1 [\ % Monitor mode

MODE Push the BS1(MODE button) one time. \jopg MODE
Q On . Off O Blinking
H1P H1P H1P

Push and hold the BS1 (Normal) Push the BS1(MODE button)

(V2761)

Steps to Change Mode

(Set): Select mode with BS2 (SET button) in each selection step.

A

Press BS1 (MODE button) for more than 5 sec. Setting mode 1 Press BS1(MODE button).

(Initial condition)

' '

Setting mode 2 Monitor mode
= Setting item selection (Set) | Check item selection (Set)
Press BS3 Press BS3
V(RETURN button), V(RETURN button).
Setting condition .
selection (Set) Contents display

Press BS3 Press BS3
V(RETURN button), (RETURN button).

Setting condition
(Contents) display

Press BS3

(RETURN button). Press BS1
(MODE button).

Press BS1
(MODE button).

Y

(V2762)
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Si30-408 Field Setting on Outdoor Unit

2.1 Explanation of Basic Mode
2.1.1 Setting Mode 1

Normally, the system is set to "Setting
Mode 1". In other condition, press the
[MODE button(BS1)|once to put the

Example of LED display

system into "Setting mode 1". No. Setting (Display) items

H1P | H2P | H3P | H4P | H5P | HEP | H7P
Display of Malfunction / In
1 preparation / Test operation* e|®|OC & 0 & O
2 |Select cooling / heating (Individual) | @ | @] O] ©®©]10©]©® | ©
. _ 3 qu;lgggooling / heating (Batch o elelolele @
<Selection of Setting Item> : :
Press the|SET button (BS2)|to set 4 |Select (.:oollng / h(leatlng (Batchslave) @ | @1 0] 0] OO | ©®
LED display for setting item. 5 | Low noise operation (BN BEORN BN EN BN J
6 |Demand operation e &6 C|lo|0 0|0
* Setting No. 1, 5 and 6 are to display only current condition.

Display contents of Malfunction / In preparation / Test operation

e Setting items No.1,5 and 6 display Normal ele|lo e @0 0 @
the present status only. -
Refer to the sheet in the lower right Malfunction e|0j|C 06 06 0
* Setting items No. 2,3 and 4 can
select the cooling / heating selection
method. Display contents in low noise operation
— After setting, press the
[RETURN button (BS3)|to Normal © 6 0|0 0]0]0
determine the content. In low noise operation [ BN NEORN BN N JON N
* Displays
arechanged
by setting
No.2,3and
4.
Display contents in demand operation
Pressing the[RETURN button (BS3)| Normal e e O o o o]0
puts the system into the initial setting. In demand operation e e 0OleleelO
* Displays
arechanged
by setting
No. 2,3 and
4.
O:ON
@ : OFF
@ : Blink
Field Settings from Remote Controller 57
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Field Setting on Outdoor Unit Si30-408

2.1.2 Setting Mode 2

No. tting item t Content
Press and hold the[MODE button 0| Settingite Set Content j
(BS1) for a period of five seconds or . . gT(gafg;wcgrégiL':V compressor, operation is made only using the
more to put the system into "Setting 0 (|W\?rg§r?1%¥eos%%rra fon The operation is for temporary use until replacing of the
" operation inhibit) compressor. The comfort declines excessively. Therefore,
mode 2". P replace the compressor without delay.
(However, for RX(Y)(Q)5M, this setting is not available.)
1 ﬁgg{iﬁzs in bateh cooling/ Sets the address in unified cooling/heating operation.
2 'a‘g‘d"’rggése - Demand Address in low noise and demand operation
5 | Indoor unit forcedly fan H | The indoor fan in the stop condition is forcedly to operate. (H tap)
<Selection of Setting ltems> "
9 6 Ln‘;je?,g{ignn forcedly Indoor unit is forcedly to operate.
Press the|SET button (BS2)|and set - . —
the LED display to setting items 8 | Te setting Target evaporation temperature in cooling
shown on the right. 9 | Tc setting Target condensing temperature in heating
Setting of defrost Changes temperature conditions for defrosting. Setting is
Press thelRETURN button (BS3)|tO 10 | Selection available to defrost quick or slow.
finalize the setting items. (The current 11 |Starting in sequence Sets when starting in sequence.
setting conditions are displayed while setting (ON is factory setting.)
blinking.) 12 g’éﬁ?:é ?:t’tmgse ’ Receives the low noise or the demand signal from outside.
13 | AirNet address Sets the AirNet address.
18 High static pressure Set when mounting air discharge duct and operating in high static
setting pressure
In defect of the STD compressor, operation is made only using
Emergency operation the INV compressor. The operation is for temporary use until
19 | (STD compressor replacing of the compressor. The comfort declines excessively.
: : HH operation inhibit) Therefore, replace the compressor without delay.
<Selection of setting conditions> (However, for RX(Y)(Q)5M, this setting is not available.)
Press the|SET button (BSZ)|and set 20 |Setting of refrigerant re- | \;. o refrigerant re-filling operation
the LED display to conditions to be flling operation ° g operon
Setting of refrigerant
set. 21 | recovery vacuuming Sets to refrigerant collection mode.
mode
Press the|RETURN button (BS3)| to —— : —
finalize the check items 20 Setting of nighttime low Egizléles to set the simplified operation of automatic night low
- noise level Time is subject to "starting set" and "ending set".
o5 Setting of external low Sets the low noise level when the low noise signal is input from
noise level outside.
26 Starting time of nighttime | Sets the starting time of the nighttime low noise.
low noise operation ("Setting of the nighttime low noise" is required.)
27 Closing time of the night | Sets the closing time of the nighttime low noise.
low noise operation ("Setting of the nighttime low noise" is required.)
Uses for the troubleshooting of the DC compressor. The inverter
Press thel RETQRN bUtFO_n_ (BSS)land 28 Setting of power waveform is output without wiring to the compressor. Therefore,
put the system into the initial state of transistor checks mode | the mode is convenient to identify if the defect part is the
n : n compressor or the PC board.
Setting mode 2".
9 29 Setting of capacity When the low noise operation or the nighttime low noise
* P operation was performed, this setting enables to release the low
If you become confused about the priority noise operation automatically if the capacity is required.
|Sett|ng halfway thl’OLigh it, press the 30 | setting of demand 1 level Change the target value of power consumption when the demand
MODE button (BS1)|. Thus, the 1is input.
system will return to Setting mode 1. ) The demand 1 is always performed by making this setting without
32 Setting of constant input from outside.
demand (It is effective against such a problem that the capacity in the
breaker is small and the breaker trips when the load is growing.)
Emergency operation
Master unit with multi-
38 || . .
outdoor-unit system is
inhibited to operate.)
Emergency operation Prohibits o . . . .
: ; . perating the corresponding outdoor unit tentatively for
39 gilt%\i)%lgmi: sW g?embzlsh the parts of outdoor-multi malfunction. The comfort declines
inhibited to op):erate.) excessively. Therefore, replace the parts without delay.
Emergency operation
40 (Slave unit 2 with multi-
outdoor-unit system is
inhibited to operate.)

T

The numbers in the "No." column show the number of times to press the

[SET button (BS2)| -
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Si30-408 Field Setting on Outdoor Unit
LED Display
Under Cooling/Heating Setti dition disol
repa- i etting condition displa
No. Used Example Page Fr)altign, selection Low | Dema 9 pay
Malfun Ir&divli— Battt:h Blatch noise nd
ction ual master | slave « .
H1P | H2P | H3P | H4P | H5P | HeP | H7P Factory setting
For emergency
measures by inverter in Normal o : "
measures. ! peration 0000000
0 mg'(\:’r;?#gl installation o °® °® °® °® °® @ |Emergency operation OX N N N NON J
o (INV compressor is
The unit will stop when inhibited to operate.)
this setting made with :
multi system unit.
o ceeeesl
1 Ole|e|e| e| e | O [Guyimoer ! g
31 | O@O0OO0O0OO0O0
3838388
Setting for mounting of Binary number 1
2 external control adapter o o o o o o o (6 digits) ~
31 |O®@00000
Used for deciding the : *
5 | system citerindooror | O | @ | @ | @ | O] @ |0 |Ngmaoermen 1588888
outdoor.
Forcedly puts the indoor
unit into the test
operation mode. N | 0000®eO0
[UNDER ormal operation *
6 | CENTRALIZED C|l® @& | ® O | Ol ® Jguorforcedyoperaion | O® ® ® ® O @
CONTROL] is displayed
in indoor remote
controller.
Correction of the
pressure loss in piping High O X X NOX N )
8 | Select according to the O o o O o o ® |[Normal 0000000
piping length and scale Low C00000O
of the pressure loss.
Correction of the
pressure loss in piping High O N N NON N ]
9 | Select according to the O o o O o o O [Normal 0000000
piping length and scale Low C00000 O
of the pressure loss.
, . Quick 0000000
10 Changing of the time for O °® °® O ° o) ® |Normal 0000000
entering in defrost. Slow 000000 O
Equipped 000000 O
1 O| ® | ® O | ®] O] O Iyotequipped X XX X XX
Setting when mounting ea "
of external control g:t;?ﬁé:l?\lvgnmse C000060
12 | adapter. o o o o o o ® | External low noise - OX N N N NON J
Can be used together Demand: YES
with No. 30. )
Sesssse
Convenient to check the Binary number 1
13 checker type 3 system o o o o o o o (6 digits) ~
O NONONORONG)
High static pressure C00000 O
setting OFF
18 o o o o ® o ® High static pressure OX XN N N NON J
setting ON
For emergency QFF 8 : : : : : 8*
19 | measures of individual e Y e Y ® o) o) ﬁﬁ%lzeg operation:
installation unit when the STD 2 operation: FYeX |
defect of STD. Inhibitedp : ceee
4o | Setting for refrigerant o ° o ° o ° ° CR)efrigerant charging: C00000 O
charging RefrigerantcharginggON | O @ @ @ @ O @
Fully opens motorized Refrigerant recovery: C00000 O
21 | valve forcedly in indoor O ( O ( O [ O |OFF
or outdoor unit Refrigerantrecovery:ON | O 0 @ @ ® O @
OFF 0000000
Level 1 (Outdoorfanwith | O @ @ @ @ @ O
6 step or lower)
22 O o O o O O @® |Level2(Outdoorfanwih | O @ @ @ ® O @
5 step or lower)
Level 3 (Outdoorfanwith | O @ @ @ @ O O
4 step or lower)
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Field Setting on Outdoor Unit

Si30-408

No.

Used Example

LED Display

Page

H1P

Under
prepa-
ration,
Malfun
ction
H2P

Cooling/Heating

selection

Indivi-
dual
H3P

Batch
master
H4P

Batch
slave
H5P

Low
noise

H6P

Dema
nd

H7P

Setting condition display

*Factory setting

25

@)

@)

Level 1 (Outdoor fan with
6 step or lower)
Level 2 (Outdoor fan with
5 step or lower)
Level 3 (Outdoor fan with
4 step or lower)

Ce00000
C00000 0
cCeeecee

26

About 20:00
About 22:00
About 24:00

O
L
L
L
L
o
O

*

27

About 6:00
About 7:00
About 8:00

*

28

For checking the quality
of the INV compressor.
Only applicable to DC
inverter compressor.

O

O

O

@)

OFF
ON

*

29

OFF
ON

*

30

60 % demand
70 % demand
80 % demand

32

OFF
ON

*

38

39

40

For emergency
measures of the
outdoor-multi system
installation

(For the series of VRV II)

O |0 O |O

O|0C| @ | @

® o O | O

® o O | O

O |e®@] OO

Oj|le]jOjle

®e|o®e] ® |O

OFF
Master unit operation:
Inhibited

*

@)

@)

@)

@)

@)

OFF
Slave unit 1 operation:
Inhibited

*

OFF
Slave unit 2 operation:
Inhibited

*

00| OO OO|0C0|OOO|I0C0O| OO |OO0|00O
o0 00 00 00 000 00 00 000 00
o0 00 00 00 000 00 00 000 00
o0 00 00 00 000 00 00 000 00
00 00 00 00 000 00 00 (00 Oo
ce| Oe OCeCe e e Ce Oe eCe 6o
60| 6O, @O 60 000 60 6O 060 0o
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Si30-408 Field Setting on Outdoor Unit

2.1.3 Monitor Mode

Pressing the[MODE button (BS1)] No. Setting items LED display Data
while in "Setting mode 1" will enter H1P | H2P | H3P | H4P | H5P | H6P | H7P play
"Monitor mode". 0 | Various settings (N EE AR AN AN BN E;tfvf,to
1 ﬁggtﬁzs in batch cooling / olelelelelelo
2 | Low noise - Demand address olejoejejoejOle
. . 4 | AirNet address (*1
<Selection of Setting Item> ) dlejejejOl|e]e howersix
The number of connected igits
Press the|SET button (BSZ)|and set 5 lindoor units (*2) >|o|]®|®]O|®]|O
the LED display to setting items. The number of connected zone
7 units (Outdoor, except BS) >|l®|®]|®]OJO|O
8 | The number of outdoor units olejejOlejoe o
The number of zone units Lower six
1 (Outdoor, except BS) 2|00} ®)0|O digits
Lower
. four
12 | The number of terminals (AN BN NEOHEON N BN N b
<Check the set contents> ?&%ﬁ%r}
Pressing the[RETURN button (BS3)] Lower
will display respective data by LED. 13 | The number of terminals olelelololel]o Ij(i);irts
(lower)
14 EIJ;r;tsetl)wt of malfunction olelelololole
: Refer to
15 (C(:)?]rg%r;/tcg &af‘g;’(;c“on = |ole|l]e]oJOolO]O page
Pressing the[RETURN button (BS3)| | | 16 | (g aveos nafore) " ole|o|e|e]|e]|e |Maine
will put the system into the initial state list in the
Of "MonItOI’ modeu 20 | Content of retry (lateSt) O . O . O . . g?apter
21 Content of retry (one (4) ole|lo|le]|o]|e] o |touble-
. . cycle before) shootin
* Pressing the[MODE button (BS1)]will Content of rotry (wo 9
return the system to "Setting mode 1". | 22 | gycles before) clejojejOjOle

T

The numbers in the "No." column show the number of times to press the
[SET button (BS2)] -

Display contents of setting item No.0 “Various settings”

Setting of EMG ON (BN BN NEORN BN NN
operation/ backup
operation (*5) OFF (AN BN BN BN BN BN )
Short
o o|le/e|/e|OC|e | e
Setting of defrost Middle
selection time > e & ®j0|0 O
Long
o oo/ e/ e|e|e e
H (AN NN BN BN N EONN )
Te setting M (N BN BN NN NECHNK )
L (AN BN BN BN BN BN J
H (AN BN BN BN BN B NG
Tc setting M (BN BN BN NN BN N EU
L (AN NN BN BN NN BN J

Explanation of Used Examples

* 1: Use when checking the checker system.

* 2: Check the numbers to connected indoor units for transmission
malfunction, etc.

* 3: Check the malfunction code.

* 4: Check the Retry contents.

* 5: Check when the operation pattern of outdoor unit is unusual.

Field Settings from Remote Controller 61
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Field Setting on Outdoor Unit Si30-408

While pressing the button, press the | RETURN | button when No. 1 to No. 15 LED meets the
target, thus making it possible to check respective data.

@

> 00000
16 4 1
32 8 2

)

000 0000

' 64 16
No.12 128 32

0cee e00e

Eoa
No.i3 8 2

For data name and others of No. 1 to No. 22, refer to information listed in table on the preceding page.

Data expresses addresses or the number of units in binary numbers and
has two expression methods.

For example, the cool/heat unified address of No. 1 LED is expressed in
binary number of lower six digits. (0 to 63)

In the case of (1), the address becomes 010110 (in binary number), which
translates to 16 + 4 + 2 = 22 (in decimal number). As a result, the address
becomes 22.

For example, the number of terminal units for Nos. 12 and 13 is expressed
in eight-digit binary number, which are the combination of four upper and
four lower digits for Nos. 12 and 13 respectively. (0 to 128)

In the case of (2), the addresses for No. 12 and No. 13 become 0101 and
0110 respectively and the combination of the two addresses becomes
01010110 (in binary number), which translates to 64 + 16 + 4 + 2 =86 (in
decimal number). As a result, the number of terminal units becomes 86.

62
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Si30-408

Field Setting on Outdoor Unit

2.2 Use of Each Setting Mode
2.2.1 Setting of Operation of Refrigerant Additional Charge

Total Process of

When all refrigerants cannot be charged while the outdoor unit operation stops, operate the
outdoor unit, then charge refrigerants from the service port of liquid pipe stop valve. Use
pushbutton switch on the printed circuit board in outdoor unit to start the refrigerant additional
charge operation.

Refrigerant
it STEP 1
Additional Check the closing of liquid and
Charge Additional gas-side stop valves and oil
dditiona equalization pipe stop valves.
charge R410A
for stopping \I/
state of
COMPpressor. Turn off the power supply.
Charge refrigerant in liquid
status from service port of liquid-
side stop valve.
Have all refrigerants been vES
charged?
NO Open the liquid and gas-side
STEP 2 stop valves.
Additional Open gas-side stop valve.
Close liquid-side stop valve.
charge R410A Open oil equalization stop
while the valve for multi-outdoor unit
compressor system. Remove the charging hose.
operates.
Start the unit operation in \I/
refrigerant additional charge . . .
mode (Setting mode 2: Refer to Refrigerant additional charge is
the following for more details.) completed.
Have all refrigerants been Open the liquid-side stop valve. J
charged?
Operation 1. Turn off the main switch and charge refrigerant. Then, turn on the power supply of indoor
Procedure and outdoor units.
[Be sure to turn off the main switch and charge refrigerant in the stop state of outdoor unit.
Then, charge the lacking refrigerant according to this operation procedure. Operation other
than this procedure causes malfunction.]

. Be sure to open gas-side stop valves and oil equalization stop valve fully for multi-outdoor
unit system and to close liquid-side stop valve completely. (With opening status, the
refrigerant cannot be charged.)

. Set (A) additional refrigerant charge operation ON in stop state by using the

Setting Mode 2| (H1P: Light). The operation starts.
(H2P displays the test operation (blinking), then [Test Operation] and [Under centralized
control] are displayed on remote controller.)
Field Settings from Remote Controller 63
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Field Setting on Outdoor Unit Si30-408

. Press the RETURN button (BS3) if the refrigerant is charged to the specified capacity. The

operation stops.

[The operation stops automatically in maximum approximately 30 minutes.

If the additional refrigerant charge is not completed within 30 minutes, set the (A) additional
refrigerant charge operation again and start to operate.

If the compressor stops soon after re-operating, the refrigerant could be over charged. The
refrigerant charging is no more available.]

. Remove the refrigerant charge hose. Then, be sure to open liquid-side stop valve fully

immediately.(Otherwise, the piping could burst due to liquid seal.)

Operating Frequency of compressor: 210Hz
Condition Solenoid valve: Open (Y1S, Y2S, Y3S produced before December 2003, Y1S, Y2S
produced after January 2004)
The outdoor fan: High pressure control
The indoor expansion valve (all the rooms): 1024 pls
The indoor fan: H tap
Operating . Charge the refrigerant normal way first.
Procedures Charge from the service port of liquid-side stop valve in stop state of outdoor unit.
(Close fully the liquid and gas side stop valves.)
* Be sure to operate as the following only if all the refrigerant cannot be charged after trying
the charge in stop state of outdoor unit.
(Otherwise this causes malfunction.)
. Turn on the power supply of indoor and outdoor units and open the gas side stop valve fully.
(Be sure to close fully the liquid-side stop valve.)
. Setting of service mode
Press and hold the MODE button for a period of five
seconds while in "Setting mode 1" to put the system into C © © 6 6 0 ©
"Setting mode 2".
Press the SET button and set the LED display to the
refrigerant re-filling operation. ©C e O eO ee
Press the RETURN button. O ©e @ 6 6 06 O
Press the SET button and set the LED display as shown
in the right figure. ©C e e e 6 0 e
Press the RETURN button and the setting is completed. O @ &6 @6 6 O o
The operation starts when the RETURN button is
pressed again. ©C0 e e o6 0 9o
0.34MPa O O @ O O O O
During operation, the system 0.34MPa O O @ @ O O O
displays the pressure level of low
pressure. 0.25MPa OO0 @ @ ®8 O O
0.15MPa OO e & &6 & O
When operation is completed. (The system operation O O e e O O
stops within 30 minutes.) - . This pattern shows that the unit
(The display of the immediately previous pressure level | stopped at pressure level the pressure
blinks.) level of [0.25MPa or less]
. Itis completed if the refrigerant is charged to the specified capacity. If the charge is not
completed within 30 minutes, make the setting again and operate
(Pressing the check button in refrigerant additional charging operation stops the operation.)
. Remove the refrigerant charge hose and open the liquid-side stop valve fully.
64 Field Settings from Remote Controller
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Si30-408 Field Setting on Outdoor Unit

2.2.2 Setting of Refrigerant Recovery Mode
When the refrigerant is recovered in the field, open the expansion valves in indoor and outdoor
units fully.
Prohibit the operation of both indoor and outdoor units.

Operation 1. Make the setting of (B) Refrigerant recovery / evacuation mode ON using the
Procedures Setting Mode 2| in stop state.

The expansion valves of indoor and outdoor units open fully and some of solenoid valves
energized. (H2P displays the test operation (blinking), then “Test Operation” and “In
Centralized Control” are displayed in remote controller and the operation is prohibited. After
setting, do not cancel the until the refrigerant recovery is completed.)

2. Recover the refrigerant by using the refrigerant recovery machine. (For further details, refer
to the manual attached to the refrigerant recovery machine.)

3. Press the MODE (BS1) button and release the :

* Fix the electronic expansion valves of indoor and outdoor units with full opening status for
the operation of refrigerant recovery.

Operating 1. Stop the operation.
Procedures 2. Make the setting of service mode.

Press and hold the MODE button for a period of 5 seconds while in
Setting mode 1 to put the system into Setting mode 2.

Press the SET button to set the LED display to the refrigerant
recovery mode.

Press the RETURN button.

Press the SET button to set the LED display as shown in the right
figure.

Press the RETURN button and the setting is completed.

OO0l O |0l OO
e 6 o6 o o o
® 6 66 o O | o
e 6 o o o o
® 6 66 o O | o
® Ol o |0 0@ | O
® 6 0 <o O |0

Press the RETURN button again and put the system into the initial
state.

3. Turn off the power supply of indoor and outdoor units.
(Turn off the power supply of either one unit of indoor and outdoor, then turn off the power
supply of another unit within 10 minutes.)

4. Conduct the refrigerant recovery.

* The setting can be canceled using the setting mode or the setting mode can be released by
resetting the power supply of outdoor unit.

2.2.3 Setting of Evacuation Mode

When the refrigerant is recovered in the field, open the expansion valves in indoor and outdoor
units fully and energize some solenoid valves.

Operation 1. Make the setting of (B) Refrigerant recovery / evacuation mode ON by using the
Procedures Setting Mode 2] in stop state.

The expansion valves of indoor and outdoor units open fully and some solenoid valves are
energized. (H2P displays the test operation (blinking), then “Test Operation” and “In
Centralized Control” are displayed on remote controller and the operation is prohibited. After

setting, do not cancel the [Setting Mode 2] until the evacuation is completed.)

2. Operate the evacuation by using the vacuum pump.

3. Press the MODE (BS1) button and cancel the .

Field Settings from Remote Controller 65
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Si30-408

2.2.4 Working in the Check Operation

Provide the test operation mode and study the following items in order to prevent the
malfunction in the field installation: the check for erroneous wiring, the check the stop valve,
judging the piping length, judging the refrigerant over-charging, the check for missing thermistor
(or reverse connection) in discharging pipe and the minimum opening degree at start of the

motorized valve.

Check operation function

Step1

Step2

Step3

Step4~6 | Various judgment functions

Step7

Step8

Stopping

Press and hold BS4
for a period of 5 seconds or more

y

Pressure equalizing

10 seconds to 10 minutes

y

Cooling start control

20 seconds to 2 minutes

y

Cooling stability waiting

10 minutes

y

- Stop valve close check

- Erroneous wiring check

- Refrigerant over charge check
- Piping length check

3 minutes

y

Pump down residual operation

Less than 5 minutes

y

Standby for restarting

5 minutes

Completion

LED display (H1IP~H7P O ON O BLINKING @ OFF)

L N NON N N N J

000000

L NON N N NON

000000

L NOCN N NON N J

\
0000000

L NCN N NONOX J

L NCH N NONONG)

L NON NON N N
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For Troubleshooting Si30-408

1. For Troubleshooting

Every service engineer shall have consciousness, confidence, responsibility, and pride
as a service person of manufacturer.

According to action patterns shown below, take prompt and on-target measures against defects
or failures pointed out by customers.

1. Thoroughly listen to complaints or requests from customers.

Hearing of complaints or requests from customers

Under what circumstances the customers will have complaints or be satisfied?

¢ On what equipment, in which rooms or locations?

* When? (— In the evening, at the startup in the morning, while all units are in operation,
while a small number of units are in operation, or else)

¢ Under what circumstances? (— The system does not cool, water leakage or malfunction
occurs, or else)

2. Assume according to the contents of the hearing from customers and reproduce
circumstances (or approximate circumstances) under which defects are caused to
check the operating conditions. Furthermore, check the operating conditions under
any other circumstances.

Check the contents described in the attached check items on the operating conditions, and
then record them in the operating condition check sheet (p.108).

3. Referring to the book of case examples, check to be sure whether applicable
information is described.

4. Using the FTA technique, probe the causes of defects and narrow down the causes
by a process of elimination.
Referring to attached analysis on causes by FTA and samples, probe the causes of defects.

5. Take measures and check to be sure the conditions after the measures in the same
manner as that under 2., above.
¢ Failures or defects in products — Rectify them by repair or adjustment.
» Defects in construction area or facility design — Contact the request party. (Prompt
contact with the distribution channel.)

6. Explain customers about overview, contents of checks, results of checks, contents of
measures, results of measures, and observations in plain expressions, have the
customers accept the explanation, and then leave the site.

There are differences among individuals in product knowledge, know-how, and likes and
dislikes. In order to enlist cooperation from other service engineers or sections, however, pin
down and recap at least 1. to 3. out of items aforementioned. After that, with service engineer’s
own observations added, the service engineer shall approach the customer.

(Be sure to try to rectify the failure or defect himself.)

68 Troubleshooting
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Check ltems before Troubleshooting

2. Check ltems before Troubleshooting

2.1 Check Iltems on Operation Condition (Essential ltems as
a Minimum)

Check Items for
Outdoor Unit

Check Items for
Each Indoor Unit

Other Check
Items

Model name of outdoor unit

Outdoor temperature / Suction temperature of the outdoor unit

High pressure

Low pressure

Liquid pressure (Measurement is required)

Compressor discharge pipe temperature

Compressor suction pipe temperature (at the place near the low pressure sensor)
Compressor capacity (* Hz + ON / OFF)

Total capacity with indoor unit operation (with thermostat-ON)

Model name of indoor unit

Suction temperature (No. 41 on remote controller)
Discharge temperature (Measure with thermometer)
Set flow rate (Check with remote controller)

Liquid pipe temperature (No. 41 on remote controller)
Gas pipe temperature (No. 41 on remote controller)
Opening degree of electronic expansion valve

Number of indoor unit connected (Total capacity / Capacity ratio of indoor unit to
outdoor unit)

Approximate piping length, Additional refrigerant charged amount

Frequency of occurrence of abnormality or malfunction

Timing of occurrence of abnormality or malfunction (Time band, etc.)

Operating condition of the room (Number of units in operation or thermostat-ON)

Check the condition by preparing a state that resembles the state which has appeared at
the time of malfunction.

For the troubles occur occasionally or appear when the specified unit is operated, check
the above items in each case of specified unit individual operation, other unit individual
operation and all units operation.

*

Check by using the "Operation condition check sheet" (P.108) for eliminating leakage
of check item

Troubleshooting
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Check Items before Troubleshooting Si30-408

2.2 Check for Malfunction in Cooling Operation

When cooling malfunctions, check on the following factors to specify the state of malfunction
(peculiar on site). (In order to avoid an insufficient investigation at the initial check)

Year round cooling Outdoor unit short circuit

Low Outdoor temperature High

Y

- Low outdoor temperature control - High pressure stepping down (protection) control

Server, equipment room, etc.

Low Indoor temperature (WB) High
- Actuation of freeze-up prevention - Cooling overload control
Excessively light load, short circuited in indoor unit, Excessively heavy load,
erroneous selection of model erroneous selection of model

Small Indoor unit operation capacity, EV opening degree Large

3
Y

- Low pressure stepping down (protection) control - Cooling overload control

Large pressure loss

Small Piping length, difference in vertical level Large

g
Y

- For operation with the target evaporating temperature
or lower (Unbalance between load and control)

<At the time of ordinal operation, starting-up, oil return operation>
Make sure that the timing of cooling malfunction generation.

If EV opening of all indoor units are the same degree, the instruction (control) for valve opening
degree is sent from the outdoor unit.
Make sure to grasp the state by using the checker.

70 Troubleshooting
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2.3 Check for Malfunction in Heating Operation

When heating malfunctions, check on the following factors to specify the state of malfunction
(peculiar on site). (In order to avoid an insufficient investigation at the initial check)

Cold area, Snowfall area Hot area, urban area

Low Outdoor temperature High

Y

- Excessively frequent defrosting operation - Operation standby due to outdoor temperature

Open type shops, offices etc.

Low Indoor temperature High

Y

- Heating overload (high pressure stepping down) control
- Excessively frequent defrosting operation (fan control)

Excessively light load, short circuit in indoor unit, Excessively heavy load,
erroneous selection of model erroneous selection of model

Small Indoor unit operation capacity, EV opening degree Large

i
Y

- Refrigerant depositing in the indoor unit not in operation
- Rising of high pressure due to excess refrigerant

Large pressure loss

Small Piping length, difference in vertical level Large

i
Y

- Height difference in
installation level of indoor units For operation with the target evaporating temperature

- Height dlffgrence_ betweenl or lower (Unbalance between load and control)
outdoor unit and indoor unit

<At the time of normal operation, starting-up, before and after oil return operation, before
and after defrosting>

Make sure that the timing of heating malfunction generation.

If EV opening of all indoor units are the same degree, the instruction (control) for valve opening
degree is sent from the outdoor unit.
Make sure to grasp the state by using the checker.

Troubleshooting 71
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Si30-408

3. Method of Troubleshooting
Excessive / Insufficient Charging of Refrigerant

For VRV system, troubleshooting can be executed only with the operating conditions of air
conditioner relating to pressure control and electronic expansion valve control, and the methods
of judgment are shown below.

3.1

1.

For excessive charging
(The operating capacity of compressor has a tendency to increase in cooling while decrease
in heating.)

1.

Operate with light load by using capacity control of compressor due to increasing of high
pressure (condensing temperature).
(Compressor capacity cannot be controlled to obtain the target pressure.)
As a result, circulation volume of refrigerant decreases, and cooling and heating will
malfunction.
In heating operation, since a large amount of liquid refrigerant is stagnant between the
outlet of condenser and the liquid line, the cooling temperature of refrigerant become
large and discharge air temperature lowers even when the target pressure (see below) is
maintained in heating operation. Moreover, the detecting temperature of liquid pipe
thermistor in indoor unit may be kept at approx. 40°C or higher normally, while in this
case, the temperature may lower to approx. 35°C or lower due to a stagnancy of
refrigerant. Accordingly, the discharge temperature may become approx. 30°C.
In heating operation, the control is executed during closing operation of EV opening
degree.
Since the liquid pressure rises with the rising high pressure, even if the EV is throttled to
the minimum opening degree (200 pls), refrigerant cannot be super heated at the outlet
of heat exchanger and liquid refrigerant which does not evaporate returns to compressor,
resulting an operation so called "wet operation".
¢ Superheated degree = 0 — The discharge pipe temperature lowers.

(Condensing temperature + 20°C or less)

For insufficient charging
(The operating capacity of compressor has a tendency to decrease in cooling while increase
in heating.)

1.

2.

The discharge pipe temperature of compressor rises. (Suction SH increases, and
discharge pipe temperature also increases.)

Refrigerant at the outlet of evaporator is superheated. (Electronic expansion valve will be
opened fully.)

In this case, for the suction superheat degree of compressor is increased, alarm display
of insufficient gas (U0) is displayed.

In cooling operation, when the operation capacity of compressor is small, since the low
pressure (evaporating pressure) is low against refrigerant load, the unit cannot be
operated with required capacity due to decreasing of refrigerant circulation volume. In
heating operation, it is required to check that the difference between high pressure and
liquid pressure is 0.3 to 0.4 MPa.

Due to the characteristic of expansion valve, refrigerant cannot flow easily when the
pressure difference between inlet and outlet of the valve is 0.2 MPa or more, therefore,
liquid refrigerant will be stagnant between indoor heat exchanger and liquid piping.
Large pressure difference — Shortage of refrigerant

Small pressure difference — Excessive charge of refrigerant

Target Pressure and Temperature

Targetcondensingtemperature/ | Target evaporating temperature /
High pressure Low pressure

R22 46°C 1.8MPa 5.5°C 0.59MPa
R407C 48°C 1.9MPa 7.5°C 0.58MPa
R410A 46°C 2.8MPa 6.0°C 0.96MPa

*

Above target temperature stands for the saturation temperature at gas side.
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Method of Troubleshooting

3.1.1 Change of High / Low Pressure and Frequency with Excessive /
Insufficient Refrigerant Gas Charge (Presentation with Image)

Cooling

[For operation with all units connected (100 %)]
1. Excessively Charged Refrigerant Gas

| No status change within the range that the receiver can absorb the refrigerant. |

High pressure

Low pressure

High pressure stepping down control|

High pressure rises
gradually with increasing
of frequency.

(Low pressure is
maintained constant.)

Frequency becomes to
the minimum.

Frequency

Heating

For maintaining of low pressure, capacity control

shall be conducted resulting frequency rising.

Subcooled degree increases.

(Temperature drops in liquid connection piping)

Low pressure rises due to decreasing

of compressor output.

Progress of excessive gas charging

No status change within the range
that the receiver can absorb the refrigerant

High pressure

Low pressure

Frequency

constant.)

Frequency becomes to
the minimum.

T
(High pressure is maintained:

|

ol

For maintaining of high pressure,
capacity control shall be conducted

resulting frequency lowering.

Low pressure rises due to
lowering of frequency.

Outdoor electronic expansion valve closes due to overload control.

High pressure lowers immediately
after the overload control.

Low pressure lowers due to closing of
outdoor motorized valve.

Hot gas bypass actuates with low
pressure protection = actually, low
pressure hunting will be generated.

Troubleshooting
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Method of Troubleshooting Si30-408

2. Insufficient Refrigerant Gas

Cooling

Opening degree of indoor electronic expansion valve increases.
|

Fan control will be executed for
maintaining high pressure with low
outdoor temperature cooling control

Any one of motorized valve is fully open. = Actually, hunting will be generated.

Frequency becomes to
the minimum.

High pressure

[

High pressure lowers due to
decreasing of compressor
capacity.

(Low pressure is
maintained constant.)

AV

Low pressure

Low pressure rises due to
large opening degree of
indoor electronic
expansion valve, and
frequency increases a little
with capacity control.

/

1
1

1

| s
1 Low pressure cannot be maintained
|| when frequency becomes the

: minimum.
1

1

1

1

1

1

|

Frequency
For maintaining of low pressure,
capacity control shall be conducted Y
resulting frequency lowering. :
|:| Progress of gas shortage

Heatmg Opening degree of indoor electronic expansion valve increases.

Outdoor electronic expansion valve is opened fully, and frequency increases.

Discharge pipe or low-pressure stepping down control
|

Frequency becomes to the minimum.

High pressure

| (High pressure is

T
' maintained constant.) :
1

Low pressure

/

~——

|
|
|
|
|
|
|
|
|
|
L
]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Frequency
For maintaining of low pressure, Frequency lowers due to
capacity control shall be stepping down control. l
conducted resulting frequency !
lowering.
74 Troubleshooting
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Method of Troubleshooting

3.2 Abnormal Judgment for Various Sensors
When pressure sensor, thermistor or current sensor detects an abnormal value (upper limit
value or more, or lower limit value or less), the unit will be halted with display of "Abnormal
cord". [Abnormal stop]

Outdoor Unit

R22 model R407C model R410A model Malfunction
Sensor name Electronic | Upperlimit | Lowerlimit | Electronic | Upperlimit | Lowerlimit | Electronic | Upperlimit | Lowerlimit code
symbol value value symbol value value symbol value value
High-pressure sensor | SENPH | 71.4°C | -40.5°C | SENPH | 74.4°C |-35.7°C| SINPH kg‘}c?nz kg-cjng JA
Low-pressure sensor | SENPL | 26.8°C |-53.5°C | SENPL | 32.7°C |-39.6°C| SINPL kg}ffnz kg%ﬂlz Jc
Outdoor air thermistor | Th1 90.0°C |-43.7°C| RiT 90.0°C |-43.6°C| RI1T 90.0°C |-43.6°C H9
mzf%?sﬁ%?a"ger Th2 | 90.0°C |-43.7°C| R2T | 90.0°C |-43.6°C| R4T | 90.0°C |-43.6°C| J6
Discharge pipe
thermistor Th3-1 [196.0°C |-10.2°C| R3-1T |165.0°C|-20.0°C| R31T |165.0°C|-20.0°C J3
(For INV)
Discharge pipe
thermistor Th3-2 [196.0°C |-10.2°C| R3-2T |165.0°C|-20.0°C| R32T |165.0°C|-20.0°C J3
(For STD)
puction pipe Th4 | 90.0°C |-10.2°C| R6T | 90.0°C |-43.6°C| R2T | 90.0°C |-43.6°C| J5
Oil temperature
thermistor Th5-1 | 90.0°C |-10.2°C — — — — — — JH
(For INV)
Oil temperature
thermistor Th5-2 | 90.0°C |-10.2°C — — — — — — JH
(For STD)
Header thermistor The 90.0°C [-10.2°C| R4T 90.0°C |-43.6°C 90.0°C |-43.6°C J7
Current sensor — — — T1A 40A 5A T1A 40A 5A J2
. RXY ~ K(A) RXYP ~ K .
Applicable models RNY ~ K(A) RSXYP ~ L RXY(Q) ~M
Indoor Unit
R22 model R407C model R410A model Malfunction
Sensor name Electronic | Upperlimit | Lowerlimit | Electronic | Upperlimit | Lowerlimit | Electronic | Upperlimit | Lowerlimit code
symbol value value symbol value value symbol value value
;'igaettﬁ’é‘mgt%?r liquid | ho | 120°C | -50°C | Th2 | 120°C | -50°C | R2T | 120°C | -50°C | C4
Egg‘tﬁ’gﬁg"i‘é‘%ﬁr 9as | Thz | 120°C | -50°C | Th3 | 120°C | -50°C | R3T | 120°C | -50°C | cC5
Suction air thermistor Th1 130°C | —40°C Th1 130°C | —40°C R1T 130°C | —40°C C9
fischarge air Th4a | 130°C | —40°C | Th4 | 130°C | —40°C | R4T | 130°C | —40°C | cCA
Remote controller
thermistor for suction Th 130°C | —-40°C Th 130°C | —40°C R1T 130°C | —40°C CJ
air
Applicable models G ~ KA type P ~ Ktype Q ~ M type —
Troubleshooting 75

Bce kaTajioru 1 MHCTPYKIUH 3€eCh: "™

rufir

ov.html



Method of Troubleshooting
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3.2.1 Thermistor

1. Symptoms with Thermistor Resistance Deviation

In Cooling with
Superheat
Degree Control

¢ Indoor unit liquid pipe thermistor

(Higher temperature detected)

- When the resistance deviates to smaller value.

- When the resistance deviates to larger value.

(Lower temperature detected)

Superheat degree (SH) = Tg-Tl

Superheated degree (SH) = Tg-Tl

v

Tg-Tl decreases.

v

Indoor electronic EV closes.

v

Superheat operation, cooling
capacity lowering (Freeze-up
protection cannot be detected.)

¢ Indoor gas pipe thermistor

-When the resistance deviates to smaller value.

(Higher temperature detected)

v

Tg-Tl increases.

v

Indoor electronic EV opens.

v

easily.)

Wet operation (Freeze-up
protection can be applied

- When the resistance deviates to larger value.

(Lower temperature detected)

Superheated degree (SH) = Tg-Tl

Superheat degree (SH) = Tg-Tl

v

Tg-Tl increases.

v

Indoor electronic EV opens.

v

Wet operation

v

Tg-Tl decreases.

v

Indoor electronic EV closes.

v

Superheat operation,
cooling capacity lowering

Code of Thermistors Detecting Various Temperatures

Units using R22, R407C

Units using R410A

Tl (indoor liquid pipe temperature)

Th2

R2T

Tg (indoor gas pipe temperature)

Th3

R3T
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In Heating with
Subcooled
Degree Control

In ON / OFF
Judgment for
Heating Hot Start

¢ Indoor unit liquid pipe thermistor
- When the resistance deviates to smaller value.
(Higher temperature detected)

Subcooled degree (SC) = Tc-Tl

v

Tc-Tl decreases.
(Subcooling does not work.)

v

Indoor electronic extension
valve closes.

v

- When the resistance deviates to larger value.

(Lower temperature detected)

Subcooled degree (SC) = Tc-Tl

v

Tc-Tl increases.
(Subcooling works excessively.)

v

Indoor electronic extension
valve opens.

v

Liquid refrigerant is stagnant in indoor heat exchanger.
(High pressure rises due to heating overload.)

Refrigerant delivery among indoor

units cannot be balanced.

¢ Indoor unit liquid pipe thermistor
- When the resistance deviates to larger value.
(Lower temperature detected)

Condition for canceling hot start
Tl > 35°C or 3 minutes elapse from thermostat ON.

v

TI < 35°C is detected.

v

Hot start cancellation delays. (For 3 minutes or less)

v

Insufficient capacity for
start-up

Tc: Equivalent saturation temperature of detected value of outdoor high pressure sensor (Pc)

TI: Detected temperature of indoor liquid pipe thermistor

(Th2 for units using R22 or R407C, R2T for units using R410A)

Troubleshooting
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2. Construction of Thermistor

B ERRAEA A RARRARANA uan)
N . ’/t'/" i . > .
g %
el &S
> % i A% T — v - s
s o L x L) Y o, e, 3, T
S h s S S R AN NN AR RN

\ Soldering (with eutectic solder)

No. Name Material
1 Thermistor Metallic oxide Glass Dumet wire
2 Coat agent 1 Silicon resin
3 Coat agent 2 Epoxy resin
4 Filling agent Epoxy resin
5 Protective pipe Phosphor deoxidized copper

For Thermistor

Malfunction Electrolytic corrosion (transfer of cuprous oxide) generated.
AR AR ﬁﬁf =
AN R ANRN
Moisuture enters into the thermistor through the
clearance between lead wire and filler.
78
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3. Thermistor Temperature - Resistance Characteristic

Unit: kQ
Thermisitor
Temperature °C A B c D
-10 112.0 — — 48.48
-8 100.4 — — 43.92
-6 90.2 88.0 866.8 39.84
-4 81.1 79.1 782.7 36.19
-2 73.0 711 707.6 32.93
0 65.8 64.1 640.4 30.00
2 59.4 57.8 580.0 27.37
4 53.7 52.3 525.6 25.00
6 48.6 47.3 477.0 22.87
8 441 42.9 433.4 20.94
10 40.0 38.9 394.2 19.20
12 36.3 35.3 358.9 17.63
14 33.0 32.1 327.1 16.21
16 30.1 29.2 298.5 14.91
18 27.4 26.6 272.6 13.74
20 25.0 24.3 249.0 12.67
22 22.9 22.2 228.1 11.70
24 20.9 20.3 208.9 10.82
26 19.1 18.5 191.5 10.01
28 17.5 17.0 175.8 9.27
30 16.1 15.6 161.5 8.60
32 14.8 14.2 148.4 7.98
34 13.6 13.1 136.6 7.41
36 12.5 12.0 125.8 6.89
38 11.5 111 116.0 6.42
40 10.6 10.3 107.0 5.98
42 9.8 9.5 98.8 5.57
44 9.1 8.8 91.3 5.20
46 8.4 8.2 84.4 4.86
48 7.8 7.6 78.1 4.54
50 7.2 7.0 72.3 4.25
52 6.7 6.7 67.1 3.98
54 6.7 6.0 62.2 3.73
56 6.2 5.5 57.8 3.50
58 5.7 5.2 53.7 3.28
60 4.96 — 50.0 3.08
62 4.62 — 46.5 2.90
64 4.30 — 43.3 2.73
66 4.01 — 40.4 2.57
68 3.75 — 37.6 2.42
70 3.50 — 35.1 2.28
72 3.27 — 32.8 —
74 3.06 — 30.6 —
76 2.86 — 28.6 —
78 2.68 — 26.8 —
80 2.51 — 25.1 —
82 — — 23.5 —
84 — — 22.0 —
86 — — 20.6 —
88 — — 19.4 —
90 — — 18.2 —
92 — — 17.1 —
94 — — 16.0 —
96 — — 15.1 —
98 — — 14.2 —
* Heat exchanger
(Indoor / Qutdoor)
Application : /S\iLﬁgorgrilc:te ¢ Radiator fin ¢ Discharge pipe * annrwgvearﬁLre
controller
¢ Qutdoor air
Troubleshooting 79
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3.2.2 Pressure Sensor

1. Voltage Measuring Point

Outdoor PC board
+5V (Blue)
7 s
Red 2
[
& ¢ Black g
Micro control 2
A/D input e Green—o~ g
White >
—
Measure voltage (DC) between these pins.
Outdoor PC board
Connector for high-pressure sensor
+5v (Red)
? Red §
3
F Black ©
2
/ Green 2
Micro control . g
A/ D input White %

[

Measure voltage (DC) between these pins.

When the color of harness is not as mentioned above, find the measuring point by following
procedure.
1. Black is GND.
2. Find DC5V line.
3. The remained wire is the sensing section.
(For the same pressure, higher output voltage can be detected with low-pressure sensor,
while lower output voltage detected with high pressure sensor.)

80 Troubleshooting
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Output voltage (VH, VL)

= (VH - 0.5) X 0.98

High pressure PH

Low pressure PL=(VL-0.5)x0.98/3

PH : Detection pressure [High pressure side] MPa
P\ : Detection pressure [Low pressure side] MPa
Vy : Output voltage [High pressure side] Vpc
V| : Output voltage [Low pressure side] Vpg
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2. Voltage Characteristic of Pressure Sensor (R22, R407C)
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3. Voltage Characteristic of Pressure Sensor (R410A)

PH =1.38V —0.69
PL=0.57V—0.28

Ph : Detection pressure [High pressure side] MPa
P\ : Detection pressure [Low pressure side] MPa
Vy : Output voltage [High pressure side] Vpc
V| : Output voltage [Low pressure side] Vpg

High pressure

(Pr)

—_——t - — — =

—————— - —— =

et B e

L

|

_— 4 - — - — - - — =

B T

Low pressure

Do

i

(1.7MPa

[
————

Detection pressure

15.3+1.5

Vbc

Output voltage (VH, VL)

Troubleshooting

82

-html

rufir

Bce kaTajioru U HHCTPYKIMH 3]€cCh: "™



Si30-408 Method of Troubleshooting

3.3 Structure and Operation of Electronic Expansion Valve

For VRV system, EBM type linear control valve is employed to use as an electronic expansion
valve for superheated degree control or subcooled degree control.

In the valve, single-phase excitation drive type pulse motor is employed. On receiving 2000 pls
signal, goes to full open. The stroke of gear is 0.7 mm from full open to complete close. The
below figure shows the inside structure of driving section, and the gear ratio is 1/ 30.

Electronic expansion valve driving part

/ / Mold part

Motor shaft

Pulse motor | _—

| Gear part

Output shaft \

Main body

mounting nmc Y

Valve body \

O 0 00 00 O
O 00000

Bellows

Troubleshooting 83
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3.3.1 Malfunction Example of Electronic Expansion Valve

m Gas Leakage

Gas leakage

" Full refrigerant gas
in driving section

1

—_—
000000 Qo0
o [«] Crack is found in bellows.

o Moisture entered into the
o] bellows due to the following

o causes, and froze resulting
(o] break of the bellows.

o - Inadequate fastening torque
o for the nut

- Deterioration of the packing

® Malfunction (Complete Close)

0000000
o o

® Malfunction (Full Open)

Gears run idle due to wear of gear teeth.

|

—_—
000000 QOO
o o

/ The valve is protruded excessively into the valve seat.

When driving section of electronic expansion valve is
removed during operation, default setting (initialize)
shifted and the output shaft may be incorrect position.
If this operation is repeated, protrusion of valve cannot
be returned.

Above cause of the trouble may be result leakage of
motorized valve (inner leakage).

a

When electronic expansion valve is removed during
the unit is operated, make sure to conduct initialization
before ending of the work.

84
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3.4 Structure and Movements of Four-way Valve

® Movement in Cooling

From discharge of compressor

N\
(

T

-

Four way valve is a representative
valve which is used for heat pump type
air conditioner. This valve functions to
selection flow direction of superheated
refrigerant discharged from
compressor. In heating operation, the
valve feeds the refrigerant to indoor
heat exchanger. While in cooling and
defrosting in heating, the valve feeds to
outdoor heat exchanger.

For VRV system standard unit, one
four-way valve is installed, however, for
some units of other series, plural valves
may be installed.

Moreover, there is two-way valve or
three way valve operated with the same
mechanism.

Coil: not energize

Internal plunger moves

Internal piston moves according to
pressure difference between high
pressure and low pressure

*

From indoor unit

heat exchanger
To suction of
compressor

Troubleshooting
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® Operation in Heating

Coil: energize

' Internal plunger moves
From discharge of compressor plung

A

.‘

Internal piston moves according to
pressure difference between high
pressure and low pressure.

‘H
¢|ﬂT B

) From outdoor unit
To indoor heat exchanger
heat exchanger

To suction of
compressor

86
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3.5 Structure and Operation of Solenoid Valve

Liquid Injection

Guide tube
Solenoid valve coil
Spring /
- — Plunger
Valve seat
Refrigerant pipe

In order to prevent overheating operation of compressor, refrigerant is injected to compressor
suction port from liquid line reducing pressure through capillary tube.

The operation is as follows;
Plunger which is a slide part inside valve body lifts to make a flow of refrigerant when the coil is

energized, while when not energized, the plunger lowers to contact with valve seat due to spring
force, and shuts the flow of refrigerant.

Troubleshooting
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3.6 Structure and Operation of Two-way Solenoid Valve

In heating operation, when each standard speed outdoor unit does not operate, the two-way
solenoid valve stops each gas pipe.
This valve is external equalizing type, i.e. pressure difference to move the spool can be made

outside of valve.

The valve "closes" when coil is energized, "opens" when not be energized.
The shape of the valve is similar to four-way valve and approx. 0.35MPa is required for

operation.

Operation mode

In operation of standard outdoor unit

In no operation of standard outdoor
unit

Cooling operation

Valve state: “open: not energized”
The line including the valve functions
as a low pressure line of each
standard speed outdoor unit.

Valve state: “open: not energized”
The valve is opened to collect
refrigerant in INV unit in order to
prevent refrigerant from accumulate in
the unit stopping.

Heating operation

Valve state: “close: energized”

The line functions as a discharge gas
line of each standard speed outdoor
unit.

Valve state: “open: not energized”
The valve is closed in order to prevent
discharge gas from coming into the
unit stopping.

Principal of Valve

Operation operation of valve.

Exhaust

Exhaust to
equalizer line

/ applied
—

Basically, the principal of valve operation is the same as four-way valve. Below figure shows the

Not energized

High pressure

High pressure

lHigh

| / applied

TExhaust

Exhaust

Exhaust to
equalizer line
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3.7 Check on Outdoor Fan Motor

Check 1
Check on connector of fan motor
(power supply cable)

Check 3
Check on pulse input of fan inverter PC board
position signal

(1) Turn OFF the power supply.
Check on resistance balance and short-circuiting between
phases by measuring each resistance between phases of
U, V, and W with the connector (3-core) at motor side after
disconnect the connector or relay connector.

Red

O

Measuring each resistance
between phases

White

Black

(1)Disconnect the connector X2A under the conditions of
power supply OFF and operation OFF.

(2) Check that approx. 15 V can be read between pin number
of 4 and 5 in X2A after turn ON the power supply.

(3) Connect the connector X2A under the conditions of power
supply OFF and operation OFF.

(4) Rotate fan motor for one turn manually under the
conditions of power supply ON and operation OFF, and
check on the following items.

Pulses (approx. 0 V and approx. 5 V) can be output for four
times between pin No. 1 and 5 in X2A.
Pulses (approx. 0 V and approx. 5 V) can be output for four
times between pin No. 2 and 5 in X2A.
Pulses (approx. 0 V and approx. 5 V) can be output for four
times between pin No. 3 and 5 in X2A.

Above item (2) cannot be observed. — Faulty PC board —
Replace PC board.

Item (4) cannot be observed. — Faulty hall IC — Replace
the outdoor fan motor.

5 Gray — GND

4 Pink ——— VCC (Approximately 15 V)
3 Orange Position signal W

2 Blue Position signal V

PPPCY

1 Yellow Position signal U

Check 2
Check on connector of fan motor (control cable)

(1) Turn OFF the power supply.

(2) Check on resistance balance between terminals (x 20 % or
less) by measuring each resistance between Vccand U, V,
W, and GND and U, V, W with the connector (5-core) at
motor side after disconnect the connector or relay

connector.
5 Gray O |ano
——

4 Pink O |vec
Measure the each
resistance between

3 Orange O w Vcc and U, V, W, and
GND and U, V, W.

2 Blue O |v

1 Yellow | O U ] ol

Troubleshooting
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3.8 Diagnosis on Malfunction Code of Inverter System
3.8.1 Understanding of Malfunction Code

m In case of 3 phase, 200~220V class model

(Instantaneous / Overcurrent) AC, DC

When DC exceeds 70 A even instantaneously.

(Instantaneous / Overcurrent) AC, DC

Compressor rocked.

(A) Power transistor short-circuited.
70 T . . . L . * - * T
60 -+
Differential pressure
50 -+ Liquid return

Oil shortage )
alfunction’

code

— (Stall prevention)
40 - - Overload

When exceeds for a

|

|

| (Electronic thermal detector) (54 A detected in some cases)
27A

T

/ (30 Hz or less)

LS
20 +/

|
!
)
!
30T period of 5 seconds. | |
}
|
}
!

In normal operation

10 ~ L
| I
| |
% | i | | |
10 20 |40 50 60 70 (Hz)

|

Detect signal of power unit

with inverter PC board
Control PC board Inverter PC board @ Power unit Compressor
Signal

'/ @ (Fin thermal sensor actuated)
Transmission malfunction <Safety device of inverter> When the radiation fin

Malfunction of transmission system actuated in inverter temperature is 90°C or

between external control microcomputer more

PC board and inverter PC

board. The radiation fin temperature is 90°C or more during
compressor stop, and does not lower to 80°C or less
within 30 minutes.

Radiation fin
temperature

90 Troubleshooting
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3.8.2 Malfunction Code List (3 phase 200~220V class model)

Code Name of items Detecting condition, Location (Model) Main malfunction point
L5 |Instantaneous When DC output current exceeds 70 A even Compressor lock
overcurrent instantaneously. Power transistor short
(G) 75A | circuit
(G) shunt, (K) DC-CT (H) 85A | (INV1 unit)
(K) 76.5A
ltems L6 |Instantaneous When AC output current exceeds 70 A even
\rsiltitmg overcurrent instantaneously. (H) AC.CT
electric L9 | Stall prevention When INV1 compressor is 30 Hz or less, Differential pressure
current AC 33A or more for a period of 5 seconds (K) DC-CT | (faulty equalizing)
during unit DC 54A or more for a period of 30 seconds  (G) shunt | Liquid return
operation AC 27.5A or more for a period of 3 seconds (H) AC-CT | Oil shortage
(INV unit)
L8 |Electronic thermal When INV1 pressure is 34 Hz or more,
sensor DC 54A or more (G) shunt | Overload
DC 27.5A or more (K) DC-CT | Compressor
AC 27.5A or more (H) AC-CT | INV / PC board
LC | Transmission On outdoor PC board, signal is detected between Disconnection between
malfunctionbetween | outdoor PC board and inverter PC board. (Whether outdoor PC board and
inverter PC board signal returns from inverter PC board or not?) INV PC board
and outdoor unit PC (INV PC board)
board (Outdoor PC board)
LO |Faulty inverter PC | The safety device of inverter system activates in INV PC board
board microcomputer on inverter. Power transistor
Iltems other Only for (G) Mgsw
than LA | Faulty power Output signal sent to power transistor is detected in Disconnection between
electric transistor inverter PC board. INV PC board and
current Only for (G) compressor
(control, Compressor
safety (Power unit)
gie\gg?)’ L4 | Radiation fin When radiation fin temperature reaches 90 °C or more, | Heat radiation of fin
g temperature rising | (H/K) (LO displays for G) | Power transistor
P4 also may occur. INV PC board
Radiation fin thermistor
P4 | Faulty sensor for Fin temperature of 90°C or more is detected Radiation fin thermistor
radiation fin during compressor halts, and does not lower to 80°C or
temperature less within 30 minutes. Fin thermistor (H/K)
For fin thermal during compressor halts Fin thermal (G)

Note; (G): VRV-G type, (H): VRV-H type, (K): VRV-K type
DC.CT: Detected by direct current converter
AC.CT: Detected by alternative current converter
Shunt: Detected by shunt resistance

m Example of overseas 400 volts class model
Current protection set value

Model
Code Name of Item Detection condition - Main mulfunction point
RXV)(Q-M, | gx(v)a-MA p
REYQ-
Detected by peak current, operation | *1 36amps *1 30amps Compressor lock,
L5 Instantaneuos time 10 micro sec (When exceed this | (*2 25amps) | (*2 21amps) | Compressor motor short,

Cable short circuit,
Inveter mulfunction

value, stop immediately.)

Detected by secondary current,

Electronic thermal | Malfunction is detected when exceed *2 16.5amps |*2 17amps

| \ati detector 2 this current value for period of 5
v'f/?trr? g?e?:ttlr?cg L8 seconds Compressor mulfunction,
current Detected by secondary current, Compressor overload
during unit Electronic thermal | Malfunction is detected when exceed | . *
opergﬁon detector 1 this current value for period of 260 2 15amps 2 17amps
seconds
Detected by secondary current, Malfunctionis | Abnormal differential
Malfunction is detected when exceed not detected | pressure , Liquid
: this current value before reaching * by electrical | compression,
L9 Stall prevention 20Hz at starting. 2 15amps current Shortage of rubricating

oil, Compressor
malfunction

*1 Malfunction detection by direct current inside inverter PCB
*2 Malfunction detection by effective current of compressor part
* Above current detection method--- Shunt resistance
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3.8.3 How to Use Monitor on Inverter PC Board

The latest contents of malfunction stop can be obtained by LED display on inverter PC board.
Each malfunction stop of inverter has retry function. Within the specified frequency of retry, the
unit merely goes into 5 minutes standby mode, and malfunction cannot be determined.

When the retry frequency completes within 60 minutes, malfunction is determined and
malfunction code will be displayed on indoor remote controller.

LED A1 2 3 4 Malfunction contents Number of retry times

20000 Normal —

>0 00 O Malfunction of fin thermal 3

(CONON NN ) Malfunction of sensor system 0

(CHON N NGO Voltage shortage 3

200 OO0 Instantaneous overcurrent 3

> @®@O0O0O0 Electronic thermal 3

» OO OO0 Stall prevention 3

20000 Open phase detection 3

o0 000 Microcomputer malfunction Infinite
@ : BLINK
O:ON
®: OFF

92 Troubleshooting
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3.9 Diagnosis on Transmission System Malfunction
3.9.1 Understand Entire System (Make a Simple lllustration of the System.)

Centralized controller

ON / OFF controller

Schedule timer

[An example of illustration]

PAC-5

>. U4 and U9 generated

PAC-3

S
Q
Installation of DIII-NET expander adaptor ﬁ

In the above figure, each line stands for;
Solid line: connection line of wiring which has been improved finally
Dotted line: Actually wired line (faulty wiring)

The key point of investigation on transmission malfunction shall be to understand and grasp
the system entirely.

Investigate how the connection wiring among devices has been conducted at site, and make
an illustrated drawing.

Thus, the cause of troubles and countermeasures can be found.

During test operation, or other step, equipment installation contractor may submit wiring
diagrams, etc. In many cases, however, wiring may be substantially changed due to various
restrictions of the site. Therefore, the initial wiring drawing shall be considered as a
reference. (Particularly, if different contractors for piping and wiring have contracted, such as
a large scale project, above problem can generally be caused.)

Although excessive man-hour for checking will be required, make sure to execute continuity
check yourself to grasp the equipment system correctly.

Grasping the actual system can suggest measures for improving incorrect branch wiring, or
for better location of DIII-NET expander adapters.

It is also valid measure to lay down a temporary wiring for investigation of trouble causes.
(Preparing some cables of VCTF 1.2 mm? with 100 m in length may be helpful.)

Make sure to keep the illustrated simple line wiring diagrams which is made at the end of the
latest service work showing the actual wiring. And the drawing can reduce man-hour for
reinvestigation and make response rapid when service call made in future.

(For discussion on transmission malfunction, the wiring diagrams can be helpful to shorten
the discussion time.)

Troubleshooting
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3.9.2 Cautions in Transmitting Waveform Measurement

Make sure the probe is securely connected to respective terminals (F1 and F2)

Playing on either of the terminals may deform the waveform, thus resulting in incorrect
diagnosis.

In order to acquire proper diagnosis, be sure to connect a temporary distributing cable to the
probe and fix it to the F1 and F2 with screws.

There are several types of waveforms (for sending and receiving). Therefore, the
acquirement of only one waveform remains many things unknown.

Commit yourself to data reduction. — Record waveforms as soon as acquired so as to
recognize at which points the waveforms have been acquired.

It is useful for measurements to provide a temporary distributing cable.

3.9.3 Measurement Range

Basically, time axis (lateral axis): 50 us to 100 us

voltage axis (longitudinal axis): 2 Vto 5V

For oscilloscope, acquire waveforms with the "trigger" set to NORMAL mode for easy
reading. (By setting the trigger to AUTO mode, waveforms displayed may immediately
disappear.)

For MEMORY HiCORDER, set all the "filters" to OFF. (Setting the filter to ON may recognize
waveforms as noise, thus resulting in no display.)

In common with the oscilloscope and MEMORY HICORDER, pay attention to the
"POSITION". (Neglecting the position may conceal waveforms to the point of invisibility in
upper or lower portion of the screen.)

It is useful for measurement to provide AC mode for sampling mode. (Waveforms will be
displayed in the center of the screen.)

94
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3.9.4 Verification of D-lll NET Transmission Waveform

Short pulse with 1V or less or overshoot of waveform at start-up is not problem.

When the waveform as shown below appears in measuring of transmission waveform, transmission
malfunction may probably be caused.

| (Round pulse) | | (Ringing)

2V ] SOps 2V 20ps

oU=0. 00y "¢T=D.Dus 1/aTi=... kiiz aU=0, 00V aT=0.Dps 1/aTi= ... kHz
(Noise)
This waveform causes no
malfunctions. (Faulty waveform)
0.2v : 200 e S0ps
b '\ 'J"““'ﬁ i ‘—"'I

2U=01, 000U oT=0.0ps | 1saT=...kiz ~U=0. 00U TaT=0.0ps | tvaTe... ke

Above abnormal waveforms are generated due to field factors. Some countermeasures shown in below
table can be applied at the equipment side, and conduct proper measure according to the state of

waveform.
Symptom Possible Cause Corresponding example
Round pulse Too long wiring length, too many units connected, | Installation of D-IIl NET expander adapter,
or branches of wiring Separating the system, (Resistance in the end of line
cannot be used.)
Ringing High voltage cables provided close to the Installation of D-lll NET expander adapter,
transmitting line, or multi-core cables used Correction of wiring
Noise Close to high voltage cable of inverter Installation of D-Ill NET expander adapter
Correction of wiring
Faulty waveform | Faulty transmitting circuit of PC board Replacing faulty PC board
Troubleshooting 95
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Malfunction Tree Analysis (FTA) Si30-408

4. Malfunction Tree Analysis (FTA)

What is FTA? (Fault Tree Analysis)
For analyzing a symptom, put the causes relating to the phenomenon in a dendritic figure.

For project with VRV system, general contractors and subcontractors generally enter in the
supply route. As a recent trend, they often request an explanation with FTA method. (i.e., only a
reasonable explanation can be accepted.)

With this method, the causes can be analyzed logically and reasonably, and causes can also be
narrowed down by using a process of elimination.
Moreover, in explanation or reporting, this method can make them persuasive.

Part failure, after replacement, the state

| Cause A of cause ® |O is perfectly good.

Cause ® of symptom

| Cause B of cause ©® |>< -*No problems were found by investigation.

In the range checked, no problems were
| Cause C of cause @ |A found, however, the possibility of
problems still remains.

Cause @ of symptom

| Cause D of cause @ |>< --No problems were found by investigation.

96
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Si30-408

Malfunction Tree Analysis (FTA)

4.1

Heat exchanger
temperature drops
(Evaporating
temperature drop)

Faulty compressor

["| capacity control

Freeze-up
prevention control

'— capacity too

False detection of
heat exchanger
temperature

Faulty design

(Soft miss)

Faulty control PC board |

False detection Faulty low

of pressure

pressure sensor

Refrigerant
circulation
volume low

Evaporation

small

Faulty
- expansion
Faulty actuation valve
of expansion
valve Faulty
control
Run out of gas
Abnormal

piping length

Warp - Collapse

Foreign
matter clog

Piping resistance
high

Faulty driving
part

Faulty valve

body

Faulty sensor

Faulty control
board

Actuation of Freeze-up Prevention Control of Indoor Unit

Faulty liquid pipe
thermistor

Faulty control
PC board

Faulty
therrmistor

Dirty evaporator

too small

Outside of
application
scope

drop

Operation
capacity low
Fan output drop

Ventilation path
resistance high

Faulty control
PC board

Latent heat

load too small
Short
circuit

Faulty fan motor

Faulty control PC
board

(Including
capacity setting)

Dirty filter

Obstruction

Troubleshooting
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Malfunction Tree Analysis (FTA)

Si30-408

4.2 Actuation of HPS in Heating Operation

HPS actuation

i

High pressure
rises

Faulty high-
—| pressure
control

Outside of
—| control
scope

Load excess

Condensation
capacity drop

Malfunction of Faulty HPS

HPS

False
L[ detection of Faulty high-
pressure pressure
sensor

Faulty outdoor fan
operation

Faulty outdoor
electronic
expansion valve
operation

Faulty design

Faulty control
PC board

Outside of scope of
using outdoor air temp.

Fault outdoor
thermistor

Closed gas stop
valve

Piping resistance high Warp, Collapse |

Faulty control
PC board

Foreign matter
clog

Faulty model
selection Faulty suction thermistor|
Outside of
application Faulty control PC board |
scope
Operation Short circuit |
capacity low
Dirty condenser
Non-condensible Faulty
gas mixed driving part
Faulty
Faulty expansion exlpanswn Faulty valve body
valve operation valve
Faulty high-
pressure sensor
Faulty Faulty liquid
Refrigerant over control pipe thermistor
charging Faulty control

PC board

Faulty fan motor

Faulty control PC
board (Including
capacity setting)

Fan output drop

Air flow drop

Ventilation path
resistance high
Obstruction
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Si30-408

alfunction Tree Analysis (FTA)

4.3 Abnormal Discharge Pipe Temperature in Cooling
Operation

Abnormal
discharge pipe
temperature

Faulty design

Faulty discharge
pipe control

Faulty solenoid valve

Faulty liquid injection circuit
operation

Clogged path

Faulty compressor

Faulty coil

Faulty control PC board|

Discharge
temperature Egr%l:)yressor Faulty hot gas bypass valve operation|
rises

Faulty four way valve

Faulty driving
part

volume shortage

Piping resistance

giggzsion Faulty valve
valve body

Faulty expansion

valve operation Faulty Faulty sensor
control

Faulty control
Refrigerant 2B o PC board
—|circulation Run out of gas normail piping

length

Warp - Collapse

high

Foreign matter clog
(Including moisture chalk)

False detection
of discharge
pipe temperature

Faulty discharge
pipe thermistor

Faulty control
PC board

Closed stop
valve

Troubleshooting
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Malfunction Tree Analysis (FTA) Si30-408

4.4 Water Leakage from Indoor Unit

Dirty air filter, heat
exchanger

—I Air flow shortage I

Faulty fan motor

Malfunction of
| refrigerant system

Waterdrop fall down Refrigerant deflection

from fin J -
Refrigerant
shortage

Adhesion of waterdrop caused by heat exchange
water repellent (misting)

Heat exchanger
water repellent

Contact drain pan
with heat exchanger

—| Splashes from fin

Generation of waterdrop
by fin breakage

n actual example;
Sealing materials inserted in tube sheet of
cassette or double flow cassette, or between
Foreign matter adhesion / partition plates of heat exchanger come out
Structural deformation from contacting part with tube sheet and come
into contact with heat exchanger resulting water

"Water leakage

leakage.

Hole opened drain pan |

Drain pump failure
Clogged drain pipe
Float SW failure

Water leakage from drain
pan

100 Troubleshooting
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Si30-408

Malfunction Tree Analysis (FTA)

4.5 Defective Lubrication of Compressor

Faulty lubrication
of compressor

QOil volume
too small
Faulty oil
feed

Oil return
volume low

QOil
discharge

volume high

Run out of oil
film

| (Viscosity
low)

g
start-up

ilution of oil
Qil
[|temperature
drop

Clogged oil

return capillary
Clogged oil return Clogged oil
path separator

Clogged

Clogged feed oil path
(Feed oil pump
failure)

Abnormal piping
length

Refrigerant
circulation low

Excessive
compressor
stop / start

Wet

operation

Backflow of
accumulated
refrigerant

Wet
operation

refrigerant filter

Shortage of gas

Faulty operation
of expansion
valve

(Closing direction)

Excessive of

defrost time period

Clogged
refrigerant system

Faulty crank case
heater

Refrigerant over
charging

Liquid injection
solenoid valve
leakage

Excessive
compressor start /

stop

Gas leakage

Refrigerant
charging low

Faulty
expansion
valve unit

Faulty control

Moisture
contamination -
Foreign matter
contamination

Piping
connection with
the other way

Deformation of
piping

Faulty control

Faulty solenoid
valve unit

Foreign matters
caught

Faulty expansion
valve unit

Faulty actuation
of expansion
valve (Opening
direction)

Abnormal
overheat
operation

Oil temperature
| |rise

Deterioration of
oil

mixed
Foreign matter
contamination

Refrigerant over
charging

Faulty control

Dirty air filter

Evaporator
airflow shortage

Dirty evaporator

Short circuit

Troubleshooting
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List of Malfunction Code

Si30-408

5. List of Malfunction Code

Content code

Section code l'jl l’ !_:' 3 LI' ._7 5 l
Malfunction | PC board Malfunction Fan motor Malfunction
of external ass'y of drain level locked of swing flap

[ | protection Faulty control motor
171 | device EEPROM system
setting
Indoor - -
Malfunction | Malfunction
of thermistor | of thermistor
r for liquid pipe | for gas pipe
(R (Faulty (Faulty
contact - contact -
Disconnection | Disconnection
- Short circuit | - Short circuit
Actuation of PC board ass'y Actuation of Actuation of | Inverter STD Fan motor
protection Faulty high-pressure | low-pressure | compressor | comopressor |locked
[~ |switch (Batch) | EEPROM switch switch lock overcurrent -
g setting lock
Faulty high- | Faulty low- Malfunction
pressure pressure of fan motor
1 switch switch sensor
n
Abnormal Refrigerant
discharge over
C pipe charging
) temperature

Outdoor - - - - - - -
Malfunction | Malfunction | Malfunction | Malfunction | Faulty Malfunction | Malfunction | Malfunction
of pressure | of pressure | of current of thermistor | thermistor for | of thermistor | of thermistor | of thermistor

| | sensor for sensor sensor for for discharge | low-pressure | for suction for air heat for liquid pipe
LI |discharge compressor | pipe equivalent pipe exchanger (Liquid
pipe saturation temperature | receiver)
temperature
Faulty Faulty Motor for Motor for
inverter inverter compressor compressor
! cooling cooling ground fault. ground fault.
L Short circuit. short circuit
Power unit
short circuit
Imbalance in Malfunction | Malfunction
supplied of total of power unit
voltage. capacity on | temperature
P Open phase indoor unit sensor
Low pressure | Reverse Malfunction of power | Check Malfunction of | Malfunction of Malfunction
drop due to phase. supply voltage operation not | transmission transmission of
! refrigerant Open phase | Instantaneous executed among indoor | between transmission
l_/ shortage or power failure unit, BS unit remote between
faulty electronic Faulty inverter board and outdoor controller and outdoor units
expansion or faulty contact of unit indoor unit
Svstem valve main board
y Faulty
centralized
7 controller PC
ﬂ board
Malfunction | Malfunction
of thermistor | of thermistor
for indoor air | for outdoor
Others & (HRV) (HRV)
102 Troubleshooting
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Si30-408

List of Malfunction Code

g8

A

-
-

J

F

Malfunction of
driving part of
electronic
expansion valve

Malfunction of
dust collecting
element

Malfunction of
capacity setting

Abnormal drain

Malfunction of

Malfunction of

Malfunction of

compressor 1
temperature
sensor

thermistor for
outdoor air
temp.

sensor

thermistor for thermistor for remote
suction air discharge air controller
(Faulty contact | (Faulty contact sensor
/ Disconnection |/ Disconnection
/ Short circuit/ |/ Short circuit /
Failure) Failure)
Malfunction of
driving part of
electronic
expansion
valve
Malfunction of | Malfunction of Malfunction of | Dry alert

Malfunction of
compressor
temperature
sensor

Malfunction of | Malfunction of | Malfunction of | Malfunction of | Malfunction of Malfunction of Malfunciton of oil
thermistor for outlet pressure oil temperature | suction pipe thermistor for cooling | temperature
equalizing oil thermistor for sensor for thermistor pressure heat exchanger thermistor system
pipe double pipe discharge pipe | system sensor (Secondary side) Malfunction of
heat exchanger Malfunction of thermistor for heating
thermistor for sub heat exchange
tank (Primary side)
Compressor Compressor Malfunction of Malfunction of
overload - Motor | locked power unit transmission
wire cut for between
compressor inverter and
control units
Malfunction of Malfunction of | Faulty Faulty system | Duplication of Malfunciton of | System not set
transmission transmission combination centralized transmission
between main unit | among indoor | among indoor address between indoor

and sub remote unit of other unit, outdoor unit, unit and
controller same system, | BS unitand centralized
(Malfunction of sub | BS unit and remote controller controller
remote controller) | outdoor unit Faulty setting
Malfunction of Faulty Faulty central
transmission combination of remote
bet"t"e‘ﬁ“ g centralized controller
controllers controller address setting
Malfunction of Malfunction of | Faulty door Malfunction of
HRV damper system | switch or relay simple remote
(Dust-collecting Malfunction of | connector controller
element of HRV) damper system | (Dust collecting
+ Malfunction | of HRV -
thermistor Humidified unit)
(HRV)
Troubleshooting 103
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inverter and outdoor unit

List of Malfunction Code Si30-408
Malfunction Code Display by Outdoor Unit PC Board
. Malfunction
Contents of malfunction code
Monitor mode Abnormal discharge pressure HPS actuation E3
To enter the monitor mode, press the Abnormal suction pressure Abnormal Pe E4
MODE button (BS1) when in "Setting Compressor lock Detection of INV compressor lock ES
mode" 1. OC actuation Detection of STD1 compressor lock E6
Detection of STD2 compressor lock
Outdoor unit fan motor over load - Instantaneous over current of DC fan E7
<Selection of Setting ltem> e o monal lock of | motor_
P he SET b BS2 d Detection of DC fan motor lock
ress the . utton ( ) arﬁ set Malfunction of electronic expansion | EV1 E9
the LED display to the setting item. valve EVo
EV3
i . i Abnormal position signal of outdoor | Abnormal position signal of DC fan H7
<Confirmation of malfunction 1> unit fan motor motor
Press the RETURN button (BS3) Malfunction sensor for outdoor Malfunction of Ta sensor H9
once to display "First digit" of temperature
malfunction code in LED. Malfunction of sensor for thermal HC
storage unit
Abnormality in water system of HJ
thermal storage unit
<Confirmation of malfunction 2> Malfunction of transmission between HF
thermal storage unit and controller
Press the SET button (BS2) once to : 9 :
display "Second digit" of malfunction Abnormal discharge pipe Abnormal Td F3
. temperature
code in LED.
Abnormal heat exchanger Refrigerant over charging F6
temperature
Malfunction of current sensor Malfunction of CT1 sensor J2
<Confirmation of malfunction 3> Malfunction of CT2 sensor
Malfunction of sensor for discharge | Malfunction of Tdi sensor J3
Plress tf?le SET button (BS2) once '[0lI pipe temperature Malfunction of Tds1 sensor
display "master or slave 1 or slave 2 -
" . s Malfunction of Tds2 sensor
and "malfunction location" in LED. - -
Malfunction of sensor for heat Malfunction of Tg1 sensor J4
exchange pipe Malfunction of Tg2 sensor
Malfunction of sensor for suction Malfunction of Ts sensor J5
pipe temperature
Pr(?SS the RETQBN button (BS3) and Malfunction of sensor for heat Malfunction of Tb sensor J6
switches to the initial status of exchange temperature
Monitor mode". Malfunction of sensor for receiver Malfunction of Tl sensor J7
temperature
* Press the MODE button (BS1) and Malfunction of sensor for oil pressure | Malfunction of To sensor J8
returns to "Settlng mode 1". equal|z|ng pipe temperature
Malfunction of sensor for subcooled | Malfunction of Tsh sensor J9
heat exchanger temperature
Malfunction of sensor for discharge Malfunction of Pc sensor JA
pressure
Malfunction of sensor for suction pressure | Malfunction of Pe sensor JC
Inverter radiation fin temperature Over heating of inverter radiation fin L4
rise temperature
DC output over current Inverter instantaneous over current L5
Electronic thermal switch Electronic thermal switch 1 L8
Electronic thermal switch 2
Out-of-step
Speed down after startup
Lightening detection
Stall prevention (Limit time) Stall prevention (Current increasing) L9
Stall prevention (Faulty startup)
Abnormal waveform in startup
Out-of-step
Malfunction of transmission between | Malfunction of inverter transmission LC

104
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Si30-408

List of Malfunction Code

Malfunc
-tion

Check of malfunction 1

Check of malfunction 2

Check of malfunction 3

code "'EDY | LED2 | LED3 | LED4 | LED5 | LEDG6 | LED7 | LED1 | LED2 | LED3 | LED4 | LED5 | LED6 | LED7 | LED1 | LED2 | LED3 | LED4 | LED5 | LED6 | LED7
E3 | » e o (D | D D e o D | D D e | o
E4 D o | D ) o | D ) )
E5 D e D e | DD e | o
E6 D e (D | D | e | D e [ D
D e D D | e | D D | e
E7 » e DD DD e | D
E9 D D e | e | DD e | D
D D | e
D D | D
H7 | O e D | e | e D e DD | DD e | D
H9 2 2 () ® 8 D ® (]
HC D D D | e | e | D e | o
HJ D DD | DD L I
HF D DD e | o
F3 | o " ENEEENE e o (D | DD e | o
F6 D e D | D | e D e | o
NZEC e | D | D e | D ® o | D o | D o | D
D D | e
J3 D e o D | DD e | D
D D | e
D D | D
J4 ') ) 8 ) [} D ® D
D ®
J5 D e | D | e | D | D o | o
J6 D e D | D | e | D e | o
J7 » e DD DD e | o
J8 D D ) ) o | D ) )
J9 I D e | e | DD o | o
JA 2 2 o | D () D ® (]
JC D D 8 o o 8 o [
L4 1 o e DD | DD e D e | e D e | o
L5 D e D e | D D e | o
L8 D D ) ) o | D ) )
L9 D D e | e | DD o | o
LC D D D] e | e | D e | o
Troubleshooting 105
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List of Malfunction Code Si30-408
Contents of malfunction Mal(f:gggion
Open phase / Power supply Imbalance of inverter power supply P1
imbalance voltage
Malfunction of temperature sensor Malfunction of thermistor for inverter P3
inside switch box box
Malfunction of sensor for inverter Malfunction of thermistor for inverter P4
radiation fin temperature fin
Faulty combination of inverter and Incorrect combination of inverter and PJ
fan driver fan driver
Shortage of refrigerant Shortage of refrigerant alert uo
Reverse phase Malfunction of reverse phase U1
Abnormal power supply voltage Inverter voltage shortage U2
Inverter open phase (phase T)
Malfunction of charging for capacitor
in inverter main circuit
Check operation not executed us
Faulty transmission between indoor | Malfunction of | / O transmission U4
units and outdoor units
Faulty transmission between outdoor | Malfunction of O / O transmission u7z
units, faulty transmission between
thermal storage units, duplication of
CT address
Faulty transmission of other system | Indoor unit system malfunction in U9
other system or other unit of own
system
Faulty field setting Abnormal connection with excessive UA
number of indoor units
Conflict of refrigerant type in indoor
units
Faulty system function Incorrect wiring (Auto address UH
malfunction)
Faulty transmission in accessory Malfunction of multi level converter, uJ
devices, conflict in wiring and piping, | abnormality in conflict check UF

no setting for system

106
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Si30-408 List of Malfunction Code
Malfune Check of malfunction 1 Check of malfunction 2 Check of malfunction 3
code |LED1 | LED2 | LED3 | LED4 | LED5 | LED6 | LED7 | LED1 | LED2 | LED3 | LED4 | LEDS | LED6 | LED7 | LED1 | LED2 | LED3 | LED4 | LED5 | LED6 | LED7
P1 D 2 [ J [ ] [ J 2 [ J [ ] [ J 2 D [ J [ J
P3 D e o D DD e | o
P4 D ° 2 (] [ D [ ] [
PJ D DD DD e | o
uo | o 2 ® e (DD () ® ® o | D [ [ )
U1 D ® () e | D | D [ [ )
u2 D e (o | D | e | D e | o
us D () () D 8 D ® (]
u4 2 o 2 ° [ D [ ] °
u7z () D 8 ® (]
U9 D D e | e DD e | o
UA 0 2 o | D o | D ® (]
UH D D DD e | o
uJ £ DD DD e | o
UF D DD D e o
n_______/

£+:0ON Malfunction code 1st Malfunction code 2nd Master [ ) @ | Malfunction

2 :BLINK digit display section digit display section Slave 1 e | O location

o :OFF Salve 2 D [
Troubleshooting 107
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Operating Condition Check Sheet Si30-408

6. Operating Condition Check Sheet

Content of malfunction:

Service shop: Person in charge:
Model name Serial No. System name, Installation site
Outdoor unit
Indoor unit No.1
No. of unit connected | N°-2
unit(s) | No.3
No.4
Capacity No.5
%
No.6
No.7
No.8
Pipe length / Height difference m/ m | Frequency of malfunction generated / time(s)
Time zone malfunction : :
generated About o'clock | Malfunction code
; Measured value
Check item Insptteﬁhgn Standard Check
metho No.1 | No.2 | No.3 | No.4 | No.5 | No.6 | No.7 | No.8
Suction With remote
temperature controller No. 41
Discharge .
temperature With thermometer
Liquid pipe With remote
Indoor temperature controller No. 41
data Gas pipe With remote
temperature controller No. 41
With remote
Preset flow rate controller
MV opening *
degree
Inspection item Inspection method Reference Measured value Check
Measure voltage between each phase with tester | Within + 10 % of rated | R-S \
Cgl‘t’vae':uPply (in operation) voltage S-T \
g No voltage drop T-R \Y
Measure with clamp meter INV
Hz
Compressor _ STD1
operation capacity ON/OFF
D2
ON/OFF
High pressure Measure with pressure gauge, service checker _
gnp (After 20 minutes or later from operation start) MPa
Measure with pressure gauge, service checker .
Low pressure (After 20 minutes or later from operation start) MPa
Outdoor -
. P Measure with pressure gauge
gggration Liquid pressure (After 20 minutes or later from operation start) - MPa
data Outdoor air Measure with thermometer In cooling; -5 to 43°C
temperature (Measure in the place receiving no influence of In heating; -15 to 16°C
P discharged air from outdoor unit) °C
: Measure with thermometer (Check on short Suction
Si:gtrlglrr] /e air circuiting) ; ; i - i ©
9 (Measure the maximum different temperature with Discharge
temperature outdoor.) °G
Measure with surface thermometer or service (TTc g 2t0) t? 120°C INV °C
i i heck c: Saturation S
Eelrsncphear;gtﬁrglpe checker temperature equivalentto | STD1 C
high pressure STD2 °C
Measure with surface thermometer or service Te + (2 t0 20)°C
Suction pipe checker Te: Saturation
temperature (Measure in the place receiving no influence of }emperature equivalentto
injection) ow pressure °C
Others

“Complains or requests from users, Operation conditions at the time of measuring (No. of thermostat ON units, etc.), Past record of
malfunction, remedies executed, Comments, etc.”

* Check on MV opening degree by using checker or remote controller with special setting.

108 Troubleshooting
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Si30-408

E. Cases for Examination
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2. Indoor Unit Related EXamples ..........ccoooiiiiiiiiiii e 121
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VRV in General Si30-408

1. VRV in General
1.1 Malfunction "E3" is Displayed in Cooling Operation.

Applicable VRV Plus series (L unit)
Models
Condition Though an malfunction "E3 (abnormal high-pressure)" is sometimes displayed on the VRV Plus

series (L unit) system, the same condition is not reproduced at the time of inspection
(unintentional operation).

Cause Electronic expansion valve of the STD outdoor unit 2, which must be opened fully during cooling
operation, is malfunctioning. Since the valve is not opened, pressure for high-pressure use has
exceeded and accutuated the high-pressure switch.

Measure Recovers by replacing the electronic expansion valve drive coil of the STD outdoor unit 2.
Point of When examining multiple outdoor units, do not inspect only the inverter outdoor units but
Diagnosis inspect STD outdoor units 1 and 2.

1.2 Malfunction "F6" is Displayed during Check Operation in
the Winter Season.

Applicable RX(Y)(Q) ~ M (VRV Il series)

Models

Condition A malfunction "F6" (overcharge of refrigerant) is displayed when a "check operation" is
executed as a test operation under the condition of low outdoor temperature in the winter
season.

Cause Due to temporary refrigerant mixing into refrigerating oil, misjudgment is made when a "check

operation" is executed under the condition of low outdoor temperature.

Measure The condition completes by executing the "check operation" again.
Point of Be sure to execute a "check operation” with the front panel closed. Or, misjudgment is made
Diagnosis even if the outdoor temperature is low.
Conditions Possible misjudgment
Low outdoor temperature F6
High outdoor humidity E3, E4. UF
110 Cases for Examination
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Si30-408 VRV in General

1.3 Trial operation was Initiated but not Started with an
Malfunction "LC" Displayed.

Applicable RXYP ~ KJ and RXEP ~ KJ (VRV Plus series)
Models
Condition Test operation was initiated but not started with an malfunction "LC (transmission malfunction

between the inverter PC board and the control PC board) displayed.

Cause Accessory wire was not provided between the outdoor unit and the heat exchanger unit.
Measure Completes by attaching an accessory wire.
I_I
Outdoor unit Heat exchanger unit
Point of The outdoor unit (master unit) and the heat exchanger (slave unit) must be connected not only
Diagnosis with pipes but with wires.

1.4 After Replacement of the Control PC Board, Operation
does not Start with an Malfunction "LC" Displayed.

Applicable RXYP ~ KJ and RXEP ~ KJ (VRV Plus series)

Models

Condition After replacement of the control PC board, operation does not start with an malfunction "LC"
displayed.

Cause Operation was initiated without setting the horsepower.

Measure Set the horsepower based on the service manual or information of repair of parts.

Point of Setting the horsepower corresponding to the capacity of the model is needed after replacing the

Diagnosis control PC board of VRV.

For setting methods, refer to the page 199 "4. Field settings for replacement of the spare control
PC board" of the section "G. Appendix".

Cases for Examination 111
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VRV in General

Si30-408

1.5 LED Display for Master/slave Judgment Malfunctions at
the Time of Test Operation.

Applicable RX(Y)(Q) ~ M (Outdoor unit multi system of VRV Il series)
Models
Condition LED display for master/slave judgment remained to be turned off the test operation of the muilti
system of two VRV Il units though the unit being connected to the indoor-to-outdoor unit
connection wire should be judged as a master unit normally.
At that time, the same LED for the slave unit of outdoor multi connection was blinking.
Cause Instead of connection of "outdoor multi terminals (Q1 and Q2)", "outdoor-to-outdoor (F1 and
F2)" connection was being applied at the time of multiple operation.
Measure Recovers by correcting the wire connections between outdoor units to "outdoor multi (Q1 and
Q2)".
[Incorrect] [Correct]
Out - Out Out - Out gldtlﬂoor EI anlLJj}goor
In - Out In - Out
Point of Select the method of connection of outdoor units from the following two methods, A and B.
Diagnosis A. Batch connection between outdoor units of different systems —Connect the "Out - Out
terminals (F1 and F2)".
B. Multiple connection of the same system — Connect the "outdoor multiple terminals (Q1 and
Q2)".
112 Cases for Examination
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Si30-408 VRV in General

1.6 Cautions for Test Operation

Applicable RX(Y)(Q) ~ M (VRV |l series)
Models
Condition Though a test operation (check operation) in combination with the VRV Il series outdoor unit

had completed, an malfunction "E4 (abnormal low pressure malfunction)" or an malfunction "F3
(abnormal discharge pipe temperature malfunction )" occurred frequently after that.

Cause Due to erroneous connection of wires and pipes, electronic expansion valve of the indoor unit
does not open when only a single system is operated, which causes a faulty refrigerant
circulation and results in a drop of pressure for low-pressure. Normal pressure is obtained by
operating two systems simultaneously.

Measure Issue a slip of request for modification work so that the erroneous connection of wires and pipes
is corrected.

Point of If a test operation (check operation) of multiple units of VRV Il series is executed

Diagnosis simultaneously, the test operation ends normally even if an erroneous connection exists. Be
sure to execute a test operation (check operation) on an individual unit.
Check whether there is an erroneous connection if an malfunction "E4" or an malfunction "F3"
generates on the existing equipment.

1.7 Cautions for Demand Control with Externally Controlled
Adapter

Applicable RX(Y)(Q) ~ M (VRV Il series)

Models

Condition Demand control with an externally controll adapter attached to the VRV Il series outdoor unit is
desired.
Thermostat does not turn off though C and 3 were short-circuited i.e., demand level 3, after
setting.

*

Set items: Demand address 1 (Setting mode 2-2)
Externally controll ADP address 1
Demand setting change to ON from OFF (Setting mode 2-12)

Cause Demand level setting (setting mode 2-30) remained to be the factory set value i.e., "70%".
It should be changed the setting to "60%" to turn OFF the thermostat by the short circuit
between C and 3.

Measure The thermostat turns OFF by changing the setting mode 2-30 to "60%".
Point of Change of mode setting is needed in accordance with the purpose of use.
Diagnosis For setting methods, refer to the page 56 "2. Field setting on outdoor unit", of the section "C.

Filed Settings from remote controller."

Cases for Examination 113
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1.8 Malfunction Cooling Operation

Applicable VRV in general (Type K or later models)
Models
Condition Different systems are used to air-condition the 1st floor and the 2nd floor.

Compared with the 1st floor, 2nd floor is not cooled down well. (Though the system for the 2nd
floor operates normally, timing when its thermostat turns OFF is early compared with the one for
the 1st floor.)

Cause Since the remote controller's thermostat has been set to disabled after the setting of remote
controller for the 2nd-floor system was changed during past inspection, ON/OFF switching is
made according to the body-thermostat.

(It is set to "enabled" at the factory. Change of setting may have been made in the past
inspection.)

Measure Change the setting of remote controller's thermostat to enabled.

Point of
Diagnosis

1.9 Malfunction Heating Operation

Applicable VRV in general (Type K or later models)
Models
Condition If all thermostats are turned ON in heating operation, heating operation by the indoor units on

the lowest floor (2nd floor) is not good.

Cause Due to less pressure loss of pipes, refrigerant tends to circulate in the upper floors and not to
flow to lower floors.

Measure Make subcool adjustments for upper and lower floors, respectively. (Adjust to closing direction
for upper floors and opening direction for lower floors.)
Request to adjust the thermostat setting for the upper floors to the rising direction.
* If needed, set to 0 PLS when the operation is stopped in the upper floors.

Point of Using long pipes may cause a slight drop of capability due to pressure loss even if the piping
Diagnosis length does not exceed the standard.
A » N large
5m »
v OK 4F %
A o
| | 2
5m .g—
X OK 3F %
i | | *
sm small
v Malfunction heating 2F
114 Cases for Examination
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1.10 Inferior Insulation of the Compressor before Test

Operation

Applicable VRV in general

Models

Condition At the time of test operation, compressor was replaced since the insulation was found
insufficient in the insulation measurement with the power not supplied.

Cause Insulation at the terminal section inside the compressor dropped temporarily due to non-
operational condition of liquid refrigerant accumulated inside the compressor.

Measure Resolved by supplying power to the crank case heater for 6 hours.

Point of Measure the insulation resistance of the compressor after supplying power to the crank case

Diagnosis heater for 6 hours.

1.11 No Heating Operation is Available though Cooling
Operation is Possible. (Fan only Operation Continues
with no Malfunction Displayed.)

Applicable VRV in general
Models
Condition Compressor for one of two systems failed three times. Noise is heard on the compressor

another system.

Cause Erroneous connection of wires and pipes.

Measure Recovers by correcting the connection.

Point of 1. Operate a single indoor unit and check whether cold or hot air is obtained.

Diagnosis 2. Operate also an another indoor unit. Then stop the 1st unit and check whether cold or hot

blast is obtained.
3. Check the remaining units according to the above steps.

n Note: Please note that, if an operation of another unit is initiated after stopping the 1st unit, the
outdoor unit does not start for a while due to restart protection control.

Cases for Examination 115
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1.12 Inverter Compressor Fails Three Times a Month

Applicable VRV in general

Models

Condition

Cause Due to foreign matters clogging between the oil separator and the filter, oil does not return to the
Compressor.

Measure Recovers by replacing the refrigerant filter.

Point of Measure temperature before and after the oil-returning capillary connection of the suction pipe

Diagnosis and obtain the temperature difference. Check that the temperature difference is 5 degrees or

more when the compressor operating frequency is stabilized.

A B
Oil separator / A+5°C < B or more
I

\_) Suction pipe —> Compressor

1.13 Cooling Operation of Specific Indoor Units is not Good.

Applicable VRV in general
Models
Condition Cooling operation of specific indoor units only is not good though remaining indoor units work

well and reach the set temperature.

The pressure of the outdoor units for low-pressure use (evaporating temperature) has reached
the target value.

Liquid pipe temperature of the faulty indoor units is 4 to 5°C and gas pipe temperature is 18 to
22°C.

Cause Liquid pipe at the inlet of indoor unit was bent by hands and broken. It caused lacking in gas
supply because essential refrigerant circulation amount was not secured for the indoor units.

Measure Recovers by correcting the field piping.
Point of 1. Check the following:
Diagnosis Make sure that the difference between thermistor temperature of indoor unit's gas pipe and

thermistor temperature of liquid pipe is applox. 5°C.
(Thermistor temperature of indoor unit's liquid pipe: 5 to 8°C; Thermistor temperature of gas
pipe: 10 to 13°C)

2. Check whether the pressure of outdoor unit for low-pressure (evaporating temperature) is
approx. 0.4 MPa.

116 Cases for Examination
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VRV in General

1.14 Malfunction Heating Due to Overcharge of Refrigerant

Applicable
Models

Condition

Cause

Measure

Point of
Diagnosis

VRV in general

Inverter compressor only operates at low frequency. Discharge temperature of the indoor units
is 25°C or less and thermistor temperature of the liquid pipe is approx. 30°C when it is
monitored through the service mode of the indoor remote controller. The low-pressure at that
time is around 0.2MPa.

Overcharged refrigerant.

Due to overcharge, refrigerant accumulates in the indoor unit. Under this condition, temperature
of the heat exchanger itself drops though the high-pressure rises. In addition, rise of high-
pressure causes rise of liquid pressure that results in minimum opening of the electronic
expansion valve of outdoor units leading to the wet operation.

(The low-pressure at that time comes to be 0.2MPa due to minimum EV opening.)

Recovers by correcting the refrigerant to the specified amount.

1. Use a manifold gauge to measure the high-pressure side of the outdoor unit and the
pressure of service port of the liquid-side stop valve. Then check that the difference between
the pressure on the high-pressure side and the pressure of the liquid pipe (intermediate
pressure) is approx. 0.2MPa or more.

(Approx. 0.2-MPa differential pressure is required to secure the flow rate at the electronic
expansion valve.)

2. Check whether the subcooling of each indoor unit is normal.

Difference between the saturation temperature being equivalent to the high-pressure and
the thermistor temperature of liquid pipe of each indoor unit is approx. 5 to 8°C
(Liquid pipe temperature is normally approx. 38°C or higher.)

Cases for Examination
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1.15 Inverter Compressor Fails in a Short Period.

Applicable VRV in general
Models
Condition Inverter compressor for the specific outdoor unit fails due to faulty insulation.

Since seizure has occurred on the metal sliding section and remaining amount of refrigerant oil
is proper, in terms of malfunction mode the failure has occurred by the refrigerant oil that was
diluted through wet operation.

Cause Detecting temperature of the gas pipe thermistor of outside air processing unit was 106°C being
different from the specified resistance. It caused to fully open the electronic expansion valve
mounted to the indoor unit and resulted in backflow of liquid.

(Indoor units of VRV set to stop operation after completion of the day's work, however, the
outside air processing unit set to operate around the clock.)

Measure Recovers by replacing the EV drive section of the outside air processing unit.
Point of 1. Use a service checker type Ill and check whether the superheated degree control of the
Diagnosis indoor unit is normal.

2. If the above checker is not available, use a remote controller to check.
(When replacing the compressor, locate the cause of fault of the compressor.)

1.16 Heating Operation of All Indoor Units is Faulty.

Applicable VRV in general
Models
Condition Heating operation of all indoor units is faulty though the operating capacity of indoor units is

small and all units are operating.

However, high-pressure of the outdoor units has reached the target value of 1.7MPa and
stabilized.

Temperature of liquid pipe and the one of gas pipe of indoor units are equivalent to indoor
temperature.

Cause High-pressure gas flowed into the receiver due to leakage of the check valve in the receiver gas
releasing circuit. It caused the rise of liquid pressure and eliminated the differential pressure
from the high-pressure. Consequently the liquid accumulated due to improper amount of
circulating refrigerant at the electronic expansion valve of indoor unit and drop in discharge air
temperature occurred.

Measure Recovers by replacing the corresponding check valve.

Point of
Diagnosis
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VRV in General

1.17 Faulty Heating.

Applicable
Models

Condition

Cause

Measure

Point of
Diagnosis

VRV in general

During heating operation with the ceiling mounted built-in type indoor units, cold air was blasted
sometimes causing draft. High-pressure had reached the target value and was stabilized, the
discharge air temperature of indoor unit was approx. 40°C, and same condition was not
reproduced during inspection of the unit.

Drop of temperature in discharge air due to indoor unit's capacity control. (Temperature set by
the remote controller was as low as 22°C.)

In order to prevent hunting of indoor temperature due to ON/OFF switching of thermostat, VRV
uses an electronic expansion valve mounted to the indoor unit to control the flow rate (capacity
control) of refrigerant. In heating operation, if the temperature of suction air of indoor unit closes
to the temperature set by the remote controller, capacity (flow rate of refrigerant) is adjusted by
closing the opening degree of the electronic expansion valve. Therefore, if the temperature of
liquid pipe of indoor unit drops and subcooling degree increases, the temperature of blow-out air
drops simultaneously.

Explain that it results under the normal control.

1. Check whether the condensation temperature (high-pressure) has reached the value around
the target value of 1.7MPa during the heating operation.

2. Check whether the capacity of indoor unit is not being controlled (the difference between the
temperature of suction air and set value).

Cases for Examination
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1.18 Outdoor Unit of the Cooling Only Model Operates with
Heating Operation Displayed.

Applicable VRV in general
Models
Condition Outdoor unit started operation when operation is initiated with the heating operation displayed in

the local remote controller.
In addition, since the corresponding unit had an optionally installed hot water coil, the coil froze
and burst.

Cause Erroneous connection of cooling / heating select circuit of remote controller (connected between
A and C instead of B and C).
The outdoor unit has a single cooling circuit basically. Therefore, even if heating operation is
displayed in the remote controller, no switching of the refrigerant circuit is made and the outdoor
unit starts cooling cycle with heating operation displayed.
(If a cooling / heating select remote controller is attached, priority is given to the outdoor unit.)
As a result, liquid refrigerant flows into the indoor side and remaining water in the hot water coil
freezes with the pump stopped.

Measure Recovers by correcting the wiring of the cooling / heating select remote controller.
If a heating operation is displayed in the cooling only model, confirm the terminal connection
section of the cooling / heating select remote controller of the outdoor unit.

Point of
Diagnosis

1.19 High-pressure Shutdown Occurs only When the STD
Compressor Starts.

Applicable VRV in general
Models
Condition High-pressure rises abnormally and the high-pressure shutdown results when the STD

compressor starts during cooling operation.

(High-pressure tends to be higher even in the operation of inverter compressor only.)
Temperature of heat exchanger thermistor of outdoor unit was found being equivalent to the
outdoor temperature when data was collected by using the service checker type Il

Cause liquid-side stop valve was not fully open.
(The staff considered it was fully open when inspected.)

Measure Recovers by fully opening the stop valve.
Point of Check whether the detecting temperature of heat exchanger thermistor is close to the saturation
Diagnosis temperature being equivalent to the high-pressure.

[Be sure to check all basic items like liquid-side stop valve and electronic expansion valve.]

120 Cases for Examination
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Indoor Unit Related Examples

2. Indoor Unit Related Examples
2.1 Temperature is not Displayed on the Central Controller.

Applicable
Models

Condition

Cause

Measure

Point of
Diagnosis

FXMQ125MF + controller

Though the FXYMP140MF (outside air processing unit) was built in the control range of the
centralized controller, no temperature is displayed on the centralized controller. Temperature is
displayed on the remote controller.

Since the outside air processing air conditioner is controlled based on the discharge air, set
temperature of the discharge air is displayed on the remote controller. (Type M or later models)
Therefore, temperature is not displayed on the centralized controller due to the difference in
meaning of set temperature compared with the normal indoor units.

Explain that the contents of display are normal.

Cases for Examination
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Indoor Unit Related Examples Si30-408

2.2 Water Leakage from the Ceiling Duct

Applicable FXYMJ140KC + Optional humidifier (Japanese Domestic case)

Models

Condition Indoor unit with ceiling duct +Natural evaporation type humidifier + High-lift drain-up kit
Water leakage occurs when the power of (FXYMJ140KC) and (KNMJ30L140) indoor units is
shut off.

Cause Drain from the equipment and the one from the humidifier are designed to flow together to the

drain-up kit and the drain-up kit is designed to operate when voltage is applied. However, the
drain flows back and is not drained completely during operation due to negative pressure on the
equipment side and the drain rushes to the drain-up kit when the operation is stopped. Since the
drain-up kit does not operate when the power is shut off, water leakage occurs.

Measure Install a trap to the drain on the equipment side.

/7 Humidifier /7 Fan [ Heat exchanger

d
Air @ Air
-« : «—
Positive i/
pressure ; Negative pressure
 — —— (]
/ T ? Outlet
Drain
2 Drain-up kit
Point of
Diagnosis
122 Cases for Examination
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3. Malfunction of Transmission Examples

3.1 [Malfunction of Transmission Examples]
Display of Malfunction of Transmission due to the
Elevator's Power Line

Applicable VRV in general
Models
Condition A malfunction "UE" is issued at random. It continues to be generated maximum 30 seconds.

Transmitted waveforms were checked to be distorted for a period of approx. 10 seconds on site.

Cause Out-Out transmission line had been laid next to the high-voltage line of the elevator.
Measure Request to correct wiring.

Point of

Diagnosis

3.2 [Malfunction of Transmission Examples]
Malfunction of Transmission due to Wiring next to the
High-voltage Line for Indoor Unit

Applicable VRV in general
Models
Condition A malfunction "U4" sometimes occurred on the specific system. Its cause was not located

though the transmission waveforms on the outdoor unit side were checked.

Cause Waveforms on the indoor unit side were checked. The wiring on the indoor unit side had been
laid next to the high-voltage line.

Measure Keep the wiring of indoor unit away from the high voltage line.

Point of
Diagnosis

Cases for Examination 123
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3.3 [Malfunction of Transmission Examples]
Faulty Condition to Multi-core Wire

Applicable VRV in general

Models

Condition

Cause According to the wiring company, two-core lines were to be used as transmission line. However,

multi-core lines are used actually. There was also a case where two cores out of four cores
were being used for power supply.

Measure Request to correct the wiring.

Point of
Diagnosis

3.4 [Malfunction of Transmission Examples]
Faulty Condition Caused by the Use of Single-core Line

Applicable VRV in general
Models

Condition

Cause A malfunction "U4" is issued due to a single-core line used as a transmission line.

Measure Changed to the VTCF two-core line.

Point of
Diagnosis

X O
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3.5 [Malfunction of Transmission Examples]
"Under Centralized Control" is Displayed on the
Individual Remote Controller.

Applicable VRV in general
Models
Condition "Under central control" is displayed on the individual remote controller and operation by the

remote controller is disabled.

Cause T1 and T2 terminals on the indoor side had been short-circuited by mistake.

Measure The short circuit line was removed. Before taking measures, check the condition because the
forced stop input may have been wired intentionally based on the facility conditions on site.

Point of
Diagnosis

3.6 [Malfunction of Transmission Examples]
An Malfunction "U4" is Issued.

Applicable VRV in general

Models

Condition

Cause DII-NET adapter was installed on the indoor-to-outdoor line.

An malfunction "U4" is displayed on the individual remote controller though operation through
the centralized controller is possible.

Measure Corrected so that the DIII-NET expander adapters installed on the outdoor-to-outdoor line.

Point of
Diagnosis

Cases for Examination 125
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3.7 [Malfunction of Transmission Examples]
A Malfunction "UE" is Sometimes Issued.

Applicable Heat recovery VRV system
Models

Condition

Cause One BS unit in the system was oscillating.

Measure Completed by mounting a DIII-NET expander adapter.

Point of
Diagnosis

3.8 [Malfunction of Transmission Examples]
Faulty Condition Caused by Branch Lines.

Applicable VRV in general

Models

Condition A transmission malfunction occurred when the centralized controller was added to the existing
system.

Cause Ten of all indoor-to-outdoor lines were branch lines from a single bus cable.

Measure Corrected IN - OUT wiring to one - after another wiring

Point of

Diagnosis

126 Cases for Examination
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F. Service Checker Type3
Application Edition

1. List of Applicable Models of TYPES3 ... 128
1.1 VRV Multi Systems (R410A/R407C/R22) .......euveeeiiiiiiiiiiiiieeeee s 128
2. What Service Checker Can DO .....ccoeeveeeeiiiiiiiiccceeeeeee e 130
3. Recording and Playback of Operation Data...........ccccccuverveiieeerinnnnnnnn. 137
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This Edition provides a summary of collecting operation data and further
processing and making effective use of excel data after the collection.

For the detailed handling methods such as the operation of SERVICE CHECKER
TYPES, refer to information in the Instruction Manual.
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List of Applicable Models of TYPE3 Si30-408
1. List of Applicable Models of TYPE3
1.1 VRV Multi Systems (R410A/R407C/R22)
Gonnecton 02— DONET 0oMeion | vy | ARk Ve 5 5 Betore 1)
PCB | PCB connection s :
VRYV series-HFC Connection Soft.
Type | Model D3 | PcB | Ver
R410A
VER Il “M” series Heat Pump RXYQ5-48M (Y1) 0 1.07
Heat Recovery REYQ5-48M (Y1) 0 1.08
R407C
VRV “K” series Heat Pump RSXYP5-10K(JY1) 0 0
Heat Recovery RSEYP8-10K(JY1) 0 1.04a
VRV plus series Cooling Only RSXP16-30K(Y1) 0 1.06
Heat Pump RSXYP16-30K(JY1) 0 1.05
Heat Recovery RSEYP16-30K(JY1) 0 1.06
VRV “L” series Heat Pump RSXYP5-10L(JY1, Y1, YL) 0 1.06
VRV series-R22 Connection Soft.
Type Model D3 pcB | Ver.
VRV “G” series Cooling Only RSX8G, 10G(Y1, YAL) 0
Heat Pump RSXY5-10G(Y1, YAL) 0
Heat Recovery RSEY8G, 10G(Y1) 0
VRV “H” series Cooling Only RSX5-10H(Y1) 0
Heat Pump RSXY5-10H(Y1, YAL, TAL) 0
VRV “K” series Cooling Only RSX5-10K(Y1, TAL) 0 0
RSX5-10K(UY1) 0 0
Heat Pump RSXY5-10K(Y1, YAL, TAL) 0 0
RSXY5-10K(7W1) 0 0
Heat Recovery RSEY8-10K(Y1) 0
RSEY8-10KL(Y1) 0 1.04a
VRYV plus series Cooling Only RX16-30K(Y1, YAL) (C unit) 0 0™
Heat Pump RXY16-30K(Y1, YAL) (L unit) 0 0*1
RXY16-30KA(Y1, YAL) 0 1.05
Heat Recovery REY16-30K(Y1) (R unit) 0 0*1
Condenser Unit RXE2-3KVAL *2 0 1.04b
VRV Il “M” series Cooling Only RX5-48M(Y1) 0 1.07
Heat Pump RXY5-48M(TL, YL) 0 1.07
VRYV system for Hi-outdoor temp. use RSNY8KTAL 0 0

*1 Connect to a functional unit.

*2 VRV Plus (Cooling only, Heat pump) for high outdoor temperature use up to 50degC. Condenser Unit.

*3 On VRV Il heat recovery series, outdoor unit data is split off into common and individual sections.
Consequently, two units of icons are displayed even for a single outdoor unit.
If two or more outdoor units are included in the system, icons for s single outdoor unit + Another one unit will be

displayed.

*4 Be aware that, on models equipped with D3-NET for the transmission system between indoor and outdoor units,
data on indoor units changes at intervals of several minutes.
*5 “E: Resistant to salt damage”, “G: Resistant to serious salt damage”, or “Y: Export voltage”, which is the suffix on a
model name, is omitted.
*6 With D3-NET connected, be aware that this Service Checker cannot be used in combination with “Remote control

adapter” or “Individual use of schedule timer”.

128
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Si30-408 List of Applicable Models of TYPE3

*7 On indoor units with a PC board replaced by a spare PC board in D3-NET connection, there may be cases where
the model name is displayed in “HiVAV System”. Since this is a correct display, however, use these indoor units
asitis.

*8 Connect any model of VRV Plus series to applicable function units or cooling plus units.

*9 If the Service Checker is connected to the PC board, information on indoor units will be integrated into a single
indoor unit of data. On the Network Map Display window , only a single indoor unit of icon is displayed.

Service Checker Type3 Application Edition 129
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2. What Serwce Checker Can Do

. The Service Checker makes it possible to make the pass/fail judgment on and check

the performance of functional parts in the following cases.

(Thermistor, pressure sensor, solenoid valve, and four-way valve)

B You should know temperature (or pressure) detected by the thermistor (or pressure
sensor):

B You should check whether or not there is a difference between the temperatures
measured and detected:

B You should check to be sure instructions to energize the solenoid valve (four-way valve)
are provided:

B You should check to be sure the solenoid valve (four-way valves) operates according to
instructions provided from the control unit:

2. The Service Checker Operations makes it possible to check the operating conditions

of each operation control in the following cases.

(Operation mode, stepping down/protective control, and retry control)

B You should know to what operation mode (i.e., cooling or heating mode) the
equipment is set:

B As the compressor operating frequency does not increase, you should check whether
any stepping down control is in progress.

B As the equipment repeats ON-OFF operations, you should check whether any retry
control is in progress.

3. The Service Checker makes it possible to check the conditions of and operate indoor

units in the following cases.

(The Service Checker Type3 enables the operation equal to that accomplished with

centralized controllers: With DIII-NET connected.)

B You are able to check whether the compressor operating frequency is set to low or the
number of indoor units with thermostat turned ON is less than required.

B Even though you are unable to enter the room due to the customer's convenience, you
are able to check the performance data of indoor unit.

B You should increase the number of indoor units to be operated or the set temperature.

4. The Service Checker enables the simultaneous collection of data on multiple systems
in the following cases: With DIII-NET connected.
B You should make a data comparison between defective systems and normal systems.
B You should collect data in a lump at the time of maintenance.

5. The Service Checker enables the collection of DIIl data (transmission data) in the
following cases: With DIII-NET connected.
B You are not able to rectify the malfunctions in transmission. Therefore, you should check
the transmission data.

6. The Service Checker enables troubleshooting in places other than on site through
saving and verifying data collected, in the following cases.
B As you were able to rectify failures on site, you should check the data when you get back
to office.
B You should present the data as information to be appended to a report for the customer.
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What Service Checker Can Do

To Conduct If you collect or analyze data on the Service Checker:

Analysis
[

First of all, make the pass/fail judgment on functional parts.

For accurate data collection, be sure to check the functional parts for any problem.

Case example: Even though the thermistor showed a normal value at an ambient
temperature, the detection data got out of order with increasing temperature.

(Particularly, in order to collect data on products manufactured in many years ago, give

consideration to the case example aforementioned.)

Focus much attention on the quotient of "Condensing temperature / Evaporating

temperature" rather than that of "High pressure / Low pressure”.

The Service Checker expresses the quotient of "High pressure / Low pressure” in a value

through converting the quotient into the pressure equivalent saturation temperature and

uses it as the target value for the capacity control. Therefore, it is immediately obvious

whether or not the target temperature is achieved.

Check "each stepping down and protective control" for the operating conditions and

look at why this control is performed.

Each stepping down and protection control is used to ensure reliability, not to protect

malfunctions.

For example, do not determine that "the system does not cool (or heat) due to the activation

of the control". Verify why the control is activated, referring to other data.

Are "discharge superheated degree and suction superheated degree" kept at proper

levels, respectively?

Most of malfunctions in compressors result from "wet operation”. Referring to the diagnosis

procedure on the preceding page, check to be sure the discharge and suction superheated

degrees are kept at proper levels.

Data on indoor units

Data on temperatures and motorized valve opening degrees of indoor units are updated

every five minutes. By contrast, data on outdoor units are updated earlier than that. As a

result, even though data on outdoor units are able to be collected, the data on indoor unit is

not synchronized with that while in malfunction. (Performance data and ON/OFF operation

data are updated on an as-needed basis.

In order to verify the data on indoor units, be sure to give consideration to the said point.

*The time to store data in the Service Checker follows the PC clock.
Before using the Service Checker, be sure to set the PC clock to the real time.
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What Service Checker Can Do Si30-408

W Checker Type 3 Software
Function () Edit(E) Option Q) ‘Window ()

Click here to record data.
— e

Click here to play back data recorded.

This represents the version of the
Checker in use.

The version should be upgraded
to connect to a new model.

| Press F1to F5 or F12 Key.

Procedure Select and click an applicable item on the main menu.

Customer Selection

1. Customer selection ;
Customer D I:uslmer name Arzler A 1
[Na data conirol)

Click here for temporary recording.
Data is overwritten.

Use this if the Customer Name
registration has already been made.

Select customzr [F2]| :

Registered Customer Names (Site Names)
are displayed here.

Click here to make Customer

- Mew customer [F
: Name (Site Name) registration.

Select the registered Customer Name in
this List.

- Edit cust. data (F4)

Delele cuslunz [F3)

2. 55 centact selection

] 5l

Cancel [Esc)

Procedure Click on the Customer Name (Site Name) registration tab.
m |f the Customer Name registration has been made, click on the “Select customer” and select
a Customer Name in the list displayed on the window.
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Customer D ata Input

¢ Customer ID
* Customer (Site Name) registration

Enter the date of registration for Customer ID in alphanumeric
characters.

The Customer Name can be entered in “alphabet ”.
Be sure to enter these two items

Procedure Register the Customer ID and Customer Name (Site Name).

m For the registration, only enter the Customer ID and Customer Name. For any other items,
enter them as needed.

Metwork Map Selection[Daikin Industnes, Ltd.] |

Access melhod | i odel neme Date

Map rame

OK [F1)
’ — — ‘
New [F2) For a new customer
- Click on the “NEW”’ tab.

Edil map name |3

Delete (F3)

_ancel Esc)
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For a project with Customer Name

Metwork Map Selection(D aikin Industries, Lid.) I regiSteI'Ed
If there is any system previously

: ||&Eﬂnﬂ— -, ";KE]"" registered, click on the “ OK”
| _m' - —— | button to select the system.
. — -
IMTFZ;" In order to record a new system,
click on the “NEW?”’ button.
— -

Edit map name (F3)

A registered system is displayed

| here. f Delete (F9)
| Select the system from this box. | e —

Cancel Esc)

Procedure Register the system.
Select menu “For a new customer” or “For a project with Customer Name registered”.

Access Method Selection[D aikin Industnies, Ltd.)

1. Network map name
L e — — -— —
¢ |DII-NET )<= Enter the system name registration.
- o — - - -
OK [F1)
2. &;cm mathad
\ ,.f OIMNET ) <= To use DIL-NET (F1, F2 entry), check the DII-NET.
" PCB connection
Typical model selection Cancel [Esc)
" Sensor input only
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At:cess Methad Selection[Daikin Industnes, Ltd.]

i 1. Mebworlk mag hane

]r':n sornection 1

OK [71]) l
2 Access methad

. DILRET

i

To use in PC board connection
Check “PCB connection” and highlight an
applicable model in the list of Typical model

{* PLCB cornection == =
fj =

P selection”.
| Aspical rrodel selection = T I
7/
/ VRM-G.RSHDGE
1 VIV R 54750
e
. VAV GRSEYER-10G _“
\ YaYH:RSAY]5H ]
N |VAVHIRSHY)SH-10H
NS - g 1| /
\ YAV SAN KM ew) V4
N YAVHFSRYIBKA10K s =
S o i
o - - -
Procedure Select the method of registering and connecting systems.
Enter the “System Name” and then select the “Connecting Method”.
m For the connecting method, check either “DIII-NET” or “PCB connection”.
-
~
e ~
Vs N
h ker T 3 Soft \
/
Network map data will be collected. ‘
/ il W‘"D"e °’;“"“_°"’ fortesiating 2 ""W;d"? Be sure to get permission from
I tioners on DII-NET will stop for several minutes. OK ' the customer and then CliCk
\ Yes (F1) | “Yes”.
\ /
\ /
\ 7/
~ 7’
~ — e - ™ -
If you attempt to record data through the use of DIII-NET (F1, F2 connection), the warning
above will appear on the window.
In this case, clicking on the “Yes” will stop all systems connected to the DIII-NET for a period of
several minutes, which has ever resulted in a claim regarding the server room of hospital.
m |f the Checker is connected to any other systems via Outdoor-Outdoor transmission besides
the system of outdoor units connected, these other systems will go into “Restart standby
(forced thermostat OFF)” mode.
m After the completion of “Restart standby” mode, the systems will be automatically reset, thus
returning to operation prior to the standby.
m In the case of PCB connection, the systems will never go into “Restart standby” mode.
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What Service Checker Can Do Si30-408

Network Map Display[Daikin Industries. Ltd._.DIII-NET 1.DIII-NET)

CHECKER TYPES3 Software

Error No.: 6-1
The connection of Service Checker or the
setting of transmission port is not correct.
Check it.

el Display made [F4) Record. mode (F5) Cancel [Esc]

B g (2 | Detail data input (F6) Central operation (F7) Update map (F8) Screen prt (F9)

Even tough all settings have been made and the window has been switched, if no data is read
and the above error is displayed on the window, the following causes will be supposed.

¢ “F1 and F2” is not well connected,
¢ PC board is not properly connected, or
* The Checker is not power ON.

Therefore, check to be sure the above connections or else.

136 Service Checker Type3 Application Edition
Bce kaTajioru U HHCTPYKIMH 3]€cCh: "™ ru/mstiukei-p ot




Si30-408 Recording and Playback of Operation Data

3. Recording and Playback of Operation Data
3.1 Menu Window (Map Mode)

Indoor and outdoor units are

e —————— o displayed here.

=\

F'“(‘“ ["“FMF“Y““I"“F“FMFMF“F“F“F“F“F“F“F“‘
I I I

‘\ @ /'

AN S .
If there are any other systems connected via Outdoor-Outdoor
transmission, these systems will be displayed.

: These tabs are used as commands to transfer to the display of

other systems.

-
Up (F1 ]J \1" Mab mode (F3) Display mode (F4) Record mode(F5) || CancelEscr~ 5
L
\ [Dovr ~|‘ fetqu_da;t_?_ input (F6) Central operation (F7) Update map (F8) Scre-ain r_JLt (E -

- ” A
~- i

Operation menu icons, which are used to select a menu.

If the units are properly read, the above window will appear.
m If the above window appears, select an operation to be conducted on the menu icons.
& Caution ® The number of outdoor units varies with the number of sensors.

m Color of unit
Red - Malfunction
Purple - Malfunction of transmission
Green - Operating conditions (Thermostat ON on outdoor unit)
Gray - Operation stop (Thermostat OFF on outdoor unit)
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Recording and Playback of Operation Data Si30-408

Keeping records Select recording mode (FS).

Network Map Display(D aikin Industries, Ltd. DIII-NET 1.DII-NET)

| | I I |

|

Vet ||, PMmpmede (0 || DilepmodeF) || Record mode #5) || canceliEe) |
1 Period. red set (F6) Click on the ""Period. rcd. set (F6)'"" button.
= |
NS —_— -

m Selecting recording mode (F5) will display the above window.

Click on the “Period. rcd. set” button and make setting of periodical recording.

138 Service Checker Type3 Application Edition
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Si30-408 Recording and Playback of Operation Data

3.2 Periodical Recording Setting Window

1. Red interval |5 "] Second 2. Ricd stop metffiod " Manual |

| & Auto (record time |3D mindtes)

Used to make settings of conditions
for ending recording.

Total of expected rect

Fre:
On multiple outdoor units system connected through Outdoor-Outdoor

(Ftq transmission, a system number to be recorded can be selected.
4 send Clicking on the system to be recorded will display " * "' in the box at the
A left of the box of System No.
=

% Recording  (system selection ISystem‘l 'I ]

Sensor input setting [F2] |

m Make settings of periodical recording.

B Selection of system to be recorded
— Be conscious only to select a system for which data should be collected.
(Otherwise, data memory will run down in a shorter period of time.)

m Setting of conditions for ending recording
— Normally, make this setting to “Manual’.

Service Checker Type3 Application Edition
Bce kaTajioru U HHCTPYKIMH 3]€cCh: "™

.rulfir P html

139



Recording and Playback of Operation Data Si30-408

Periodical Record’.ig $

:1g (Sumitomo Realty & Developmentlidabashi Fo

1.Red interval,1 ~| Qecond 2.Rcd stop method | & Manual
3.Record. Syt b Used to make setting of recording intervals.

Iectied record file size
B/fime

Total of expected record file sizelll—l-'iﬁ Kh(time ~ 7
Free disk capacity \ | 12660616 KB o

(If the free disk capacity is 2 GBsypr more, howevergthere may
be cases where values displayedgre not corregk)

4.Sensor input setting ~ s = o W
* Not recording /\ Click this button after the
" Recording (system selection | ~1) completion of all settings.

Sensor input setting(F2) |

Used to check to be sure the free data space.

Make settings of periodical recording.

Setting of recording intervals

— Set the recording intervals to 60 seconds unless otherwise specified by Quality Control
Dept., or else.

Be sure to check the free data space.

After the completion of all settings, click on the “Setting completed” button.
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Recording and Playback of Operation Data

MNetwork Map Display[Daikin Industries, Ltd..DIII-NET 1.DIII-NET)

System 2

l'%F%F%F%F%F@F%I

3103 ][0

Up(F1)

bap mode [F3)

Period. rcd set (F6)

{ Period. rcd start (F7)

)hﬂaﬂndﬁ{Fﬂ J Record. mode (F5) ]
7

Period. red. start button

Cancel [Esc) |

%

~ -
— o -

m Make settings of periodical recording.

Click on the “Period. rcd. Start” button.

— Periodical recording starts —

m Check whether or not the recording process is in progress.
Check to be sure “In period. recording” is displayed.

MNetwork Hap Display[Daikin Industries 1td DII-NFT 1 DII-NFT1
— Display of "'In period. recordmg

s Q-9

Cancel [Esc)

|" !.:.;r;' 1 I: 15
[ Instal si |
Up [F1° M ap mode [F3) Display mode IF4) | Record. mode [F5) |
Period. red set (F6) Period. rcd end (F7) K:: Period. red. end button | H
—3——__5 - _—
B To end recording

m Click on the “Period. rcd. end” button.
Terminate the Checker and then disconnect wirings.
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Recording and Playback of Operation Data Si30-408

3.3 Centralized Operation (F7)

Centralized Operation{D aikin Industries. Ltd. DIII-NET 1_DII-NET)

00 01 02 03 04 OE OB OF 08 03 10 11 12 13 14 15

1| | ] m] Concel o)

UpiF1) || Ope.C3) | -emp. Up(F5) | Cool IF?]]Heat. [rs]| Fan[FH]l Pl

Down 21| Stop(Fa)

= D [FE] DFIE. mode I Coo 'l_‘, I ED

m Make settings of periodical recording.

m Click on the "Centralized operation" button on the Menu window.
B The centralized operation is the same as operation on centralized remote controller.

& Caution  Address settings should be made on the remote controller for indoor units.

3.4 Display of Operation Data

Hetwork Map Display(Daikin Industries, Ltd. .DIII-NET 1.DIII-NET)

L B-eleleeleLalel

Aine | 007 |[1-00|f 004 |[1-01 || 008 ||1-02 || 003 ||1-03 || 007 |[1-04 || 002 |[1-05 || 001 |[1-06 || 006
[ Tnstal site ] | | | | | |

[Cent. |Jaimet |1-07 || 005

| Install site |

— O —
- ST

L

Up [F1) | Map mode (F3) \ Display mode (F4) Record. mode (F5) Cancel [Esc)
#‘

[aw |'F2]r Detail data input [FB}‘ Central operation (F7) Update map (F8)

e -
_—— e

m Display operation data.
(Operation data can be displayed even while in recording mode.)

m Click on the “Display mode” button on the Menu window.
— The above window will be displayed. —
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Recording and Playback of Operation Data

Uperation Data Jisplay|D aikin Industnés, LA DIN-NE T 1. DII-KNE | .System 1. YHY FL

Display of digital data

* Clicking on data item will display
the corresponding data in analog
form in figure at the left on the
window .

[ B EN
Y

_L:IN¥]]
~

/ - N 100% Data it Datz N -
Vs \
/ \ 1-Healing oM \
N - AL N 301-Coolng OFF
,f =i’ o Y ,’1 01-Themnostat_OM(Sw| OFF \

i i} r R N-1-Restart_stand-hy(Si| NFF \
/ f NA-Friar_mndelSystam) 111 \
I 7 A -Frear_rndell MY 11 1
Nz AN1-Amhent_tenp | 4711 I
| 901-Heal_exchangar_le -47.1C I
i 10 0-1-Diszh._pipe_temp -13.0C I
\ |'13 \ 11 0-1Diszh._pipe_terp -13.0C I

\ 2[]_ _‘. \ 12 0-1-5uction_pipe_ten -47.5C

21m ] T 13 0-1-00l_temp. [ NV 475 C /
Yoo — 4 V40100 teon GTD] 4760 o

QE—_— + As to the operation data, the sampling times

{ vary with measuring items.

I 44‘&3\ ” 44:30 7| Example: ?nc sampling in five minutes on
prkind (] I Zurger ova emperature sensors.

Com (11 I i “ F “_,_] Fowd (F4)1, V2% (T5) * Furthermore, t.he sampling times dlff(?l’ between

- 14' 1 the Checker with DIII-NET and that in PC

.-- _—

board connection.

* The number of data, which can be displayed on
the window, also differs between the system with
DIII-NET and that in PC board connection.

m Display of operation data
(Operation data can be displayed even while in recording mode.)

m Click on the “Detail data input” button on the Menu window.
— The above window will be displayed. —

m Digital data will be displayed at the right on the window.

m Eight data (e.g. sensor or ON/OFF data) selected from the digital data will be displayed in
analog form as shown in figure above.
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Recording and Playback of Operation Data Si30-408

3.5 Playback of Data Recorded

@ Checker Type 3 Software _ 2] x|
Function (E] Edit (E] Option (@] ‘Window (W)

| Press F1 to F5 or F12 Key.

m Playback of operation data

m Click on the “Play” button on the Menu window shown above.

Customer Data Selection

A play back and display data.
Customer | Custg | Systern Ni| Model name | Ac [FlefReagrd start time - T
Daikin Industri| DII-NET 1 [ System 1 [VRY_PLUS(| DIl| Pe| 4/16/98 11.42-00 Ope. data disp. [F-I]T
Daikin Industri DIN-NET 1 System 2 VRVK DIl Pe 4/16/98 11:43:00N r

-

Dakkin Industri DIFNET 1 System2 VAV-K DIl Triy 4/16/381413:40 NS~ o _ o = 7

Dakin Industri DI-NET 1 System1 RXY10K DIl Pe 4/16/9812:25:20

EX21 DIINET1  System1 VRV_PLUS( DIl Pe 4/16/38140725 2 Trig. cond. disp. [F2]|

EX21 DIFNET1  System2 VAVK DIl Pe 4/16/3814:07:25 #

DI-NET 1 System1 VRY_PLUS( DIl Trir 4/16/38 149800 .
- ~
CSV data output [F3]| )

S~ — -
Click this button

for data conversion.

Cancel [Esc) |

Highlight data to be played back on the operation data shown in figure above and then click on
the “Ope. data disp. (F1)” button.

m Data conversion (Convert data on the Checker into spreadsheet software(EXCEL).)
Select data and then click on the "CSV data output" button.
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Recording and Playback of Operation Data

Uperahion Data Display|Dailkin Industnes, Ltd_ DII-NE I T.D1I-NE | . System 1 YHY_FPLUS|L_L:INY]]

ea—l Graph manipulations

[—

|
I'1:44:00

Led |

100 Diats itern Datz
Cursor
/ 201-Healing ON
s - ~ '__.-—"__]L_ | 301-Coolng OFF
. Sl Y r m[ AV At 4 01-Themostat_OM[Sn OFF
j |J U R N -Restart_stand-hy[S1 NFF
= f NA-Frea_radelSystem) 111
—— = Eﬁ;::_i_ =5 T N1-Frenr_rndrllMY) 111
;.?.:E Hadds i —————— ] = i A NA-Lmhent_tenp A7
10 U * 1 901-Heal_exchangzr_le -47.1C
-20% 10 0-1-Diszh._pipe_temp  -13.0C
|? 11 0-1-Diszh._pipe_ternp -13.0C
20 * 112 0-1-Suction_pipe_ten | -47.5C
2im ] —— ) - 75C
EEN — — Display of operation data }7 ¢
eom [

o

On reproduce pericd. red data: 441673811 4420

|
o b [ == - L1450 T ~ Lajcel |ksc]
~Gppﬁ-—"'-"" = Zursor 'ru-:tw.*,n'i:r'ukwwQ-Iu'"I -~ —I IEsel |
F] |
’.‘Ezp. (i1 1 Med. [fE]I MNetn (2] | Fowd El'd]g ; Lef: (5] ! [ [IG) Searzh 7] ’5 Gereen prt [m];
e — -“'==""="'="="=I_——-=—-—-—-"__ =
Buttons Contents

Enlargement (F1)

Used to display the graph for a period of time shortened.

Reduction (F2)

Used to display the graph for a period of time prolonged.

Backward (F3)

Used to move the graph to the left on the window.

Forward (F4)

Used to move the graph to the right on the window.

Left (F5)

Used to move a cursor on the graph to the left.

Right (F6)

Used to move a cursor on the graph to the right.
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Collection and Playback of Data on Checker Si30-408

4.

Collection and Playback of Data on Checker

For collection and playback of data on Checker

& Caution 1. Be sure to check the Nos. of system and indoor unit of the system, on which a malfunction
occurs.
* Example of checking method
If the centralized address is known — Carry out some operation (e.g. ON/OFF or set value
changing) from the centralized remote controller
and define the unit, which presents changes on the
Checker.

If the centralized address is not known — Carry out operation from the remote controller
for indoor unit and define the unit, which
presents changes on the Checker.

2. In order to collect data using the DIII-NET, check with the customer that “Forced thermostat
OFF” is surely activated once.
¢ Provide the customer with an explanation that the system stops for a period of five minutes
at maximum and is automatically restart as soon as data is accepted.

3. Check to be sure the display time and settings on a personal computer.
¢ Since time displayed on the Checker is corresponding to that displayed on the personal
computer, be sure to check and change the time.
* |f settings of screen saver and energy saving are made, there may be cases where the
personal computer freezes. Be sure to cancel the settings in advance.

4. Be sure to secure longitudinal data.
* Be sure to check and take notes of on-site works and the times when malfunctions occur,
which will be needed to play back the data. Furthermore, it is advisable to check and take
notes of any minimal works or changes.

5. Playback of data
¢ Verify collected data by yourself once.

It is the best to diagnose the data on site where the data was collected, while referring to
operation data and refrigerant circuit diagram. Furthermore, since it takes time to verify
data at offices, be sure to request for the customer to allow the verification time with an
explanation about the reason.
The nearest way to enable data analysis by yourself is to have your own view on the
collected data. If you always consult someone from the beginning, you will not develop the
ability to analyze data.
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Si30-408 Collection and Playback of Data on Checker

4.1 Retrieval of Raw Data

Retrieve raw (unprocessed) data. — Use this data to e-mail or else.

1. Boot up the Checker software and then click on the “Data transfer” button.

i Checker Type 3 Software

[=[8] ]
Function [F] Edit [E] Option (0] ‘Window [w]

=¥ Main Menu E

Press F1 to F5 or F12 Key.

2. Use the following procedure to transfer the data.

DII-NET 1
DII-NET 1
DIII-NET 1

Check the Operation data (in initial at this position).
Highlight data to be retrieved.

Highlight a drive to transfer the data.

Highlight a folder to transfer the data.

Click on the “Transfer (Execute) (F1)” button.

ISl A R
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Collection and Playback of Data on Checker Si30-408

The following files (of two types) are transferred to the folder.
(In the case of a single data transfer)

[Customer data file] File name: “Customer ID.dak”

[Data file] File name: “Alphanumeric character.das”

] 2]
146 159151656002
[Customer data file] [Data file]

€ In order to e-mail data, attach the file (data file) shown above to the e-mail.

€ On the contrary, in order to read data transmitted on the Checker, download (transfer) the
data to Checker by reversing the procedure 2.

148 Service Checker Type3 Application Edition
Bce kaTajioru U HHCTPYKIMH 3]€cCh: "™ etk ot




Si30-408 Collection and Playback of Data on Checker

4.2 Retrieval of Processed Data

1. Boot up the Checker software and then click on the "Play" button.

@ Checker Type 3 Software
Function () Edit[E) Option (0] Window (4)

2% Main Menu

| Press F1 o F5or F12 Key.

2. Use the following procedure to carry out CSV conversion of data.

Customer Data Selection

d o b Dl o i ] . 1
icm1® Daikin Industri DIIFNET 1 System 2 VRV-K DIl Triy 4/16/98 141340
001 DakinIndusti DIINET 1 System1 RXY10K DIl Pe 4/16/981225.20
EX21 DI-NET 1 Systen1 VRV_PLUS( DIl Pe 4/16/9814.07:25
EX21 DII-NET 1 System2 VRVK DIl Pe 4/16/3814:07.25
EX21 DII-NET 1 Systen1 VRV _PLUS( DIl Tr 4/16/98 14:08:00

Ope. data disp. [F1) |
Trig. cond. disp. [F2)

1. Highlight operation data to be retrieved.
2. Click on the “CSV data output (F3)” button.

Service Checker Type3 Application Edition
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3. Use the following procedure to save converted data.

Save As EIB

Save in: (]ﬂ ) il |_
)] data_lu1.csv @ B

=] data_|u02.csv

ﬁl data_[ul3.csv

| data_luDd.csv

|=8] data_|u05.csv

=] data_Ou01.csv

@ ®

o ——
File name: @ /) Save
Save as type: IESV Files [*.cav] Ll Cancel I

1. Specify a place to save the data.
2. Enter the data name.
3. Click on the “Save” button.
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4.3 Data Processing

Process data collected after the CSV conversion.

This processing is a method of data analysis on the EXCEL window or in graphical form.

1. Analysis of EXCEL Data
B Opening data CSV-converted will display the window shown below. On this window,
delete “Customer data” on Lines 1 through 19.

XN Microsoft Excel - engarialsls

) e fdt Vew [nsert Fgmat Toos Data Window Help

DeE SAY e d -
su B 7U EEEES%, 43 FEE

= =

Q@ I ANN BB on- O
_-oh-

I A B © []
Customer D giangui
Customer nai
S5 contact
|Network map wai
' Systern No. 1
‘Number of ou 1
Number of inc 2
Nurnber of ce 0
Access meth DILNET
| 18 |Recording int 20
11 |Recording mi Periodic record
12 | Trigger condition meeting time:
13 Airconditioner 1
14 Model name VRV-K
16 Model No.
18 Install site (nz
17 Auto address 1]
18 Aimet addres
18 Centralized a
wn

® o e e =

7

22 B OFF
3 PR OFF
24 | BB OFF
5 | AR OFF

OFF
OFF
OFF
OFF

ON
ON
ON
ON

E | F

§ ] 0 [ 1 [ 3 ] &

Delete customer data.

2 O-1-Ver O-1-He: 0-1-Co1 O-1-The O-1-Re: O-1-Err O-1-Am O-1-He: O-1-Dis O-1-

OFF
OFF
OFF
OFF

ON 16
ON 16
ON 157
ON 157

331
33
235
235

67
59

O
67 1
1
1
58 1

m Change the formatting on the first line (title of data series).

X Microzolt Excel - engarial xls

1o g ow fsert Fomst Jook Dota Window Help

DEE&8RY y BRI - Q@ =L 4N BB -0

|[as cucspry EEEE 8%, BAEE _-S-A-
| Al = i
— A
2/18/04 13.21 OF ON 16
_ﬁ) 218/04 1321 OFF oN 18
2/18/04 13:21 OFF oN 15.7
5 | 2/18/04 13:22 OFF oN 157
6 | 2/18/04 1322 OFF ON 157
7 | 2/18/04 13.22 OFF ON 156
8 | 218/0413.23 OFF ON 158
9 | 2/18/04 13:23 OFF CN 156
10 | 2/18/04 13:23 OFF ON 158
2| 211804 13.24 OFF ON jECraEEeRs FiES
(43| 2/18/D4 13.24 OFF ON 18 -
14| 2/18/04 13:25 OFF OFF ON OFF oN 1€ Mumber  Alignment | Fonk | Eorder | Patterns | Protection I
15 | 2/18/04 13:25 OFF OFF OFF ON 1 .
16| 21804 13250FF  OFF OFF  OFF j¢ Textalignment - ation:
17 | 2/18/04 13.26 OFF OFF OoN OFF 1€ Horizontal:
40 M10MA 1929 ACC ncoc falll fal== 1E
|General
Yertical:
[Top
Text control
[ wrap text
I™ shrink to fit
[~ Merge cells
@
( oK ) Cancel
4
S —
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B Adjust the width of columns.

™ Microzolt Excel - engarial_xls

[$)5e Edt Yiew Insert Fgmot Jools Data Window Help

DEEERY yLBI - @&z LUK BEH - O
i s -B sy EEEE S %, B3 EE-0-A

@ Click a global sheet.

click this pointer.

N Microsoft Excel - engarial.xls

@ Then, put the cursor near between Columns A and B, and a
pointer shown above will appear on the window. Double-

3] Fle Edt View Insert Format Tools Data Window Help

DESE EBRY sRa S o-

S e@ AN BeB @

| Arial 11 - B IUEEEE $%, BB EE _-H-A-
' He | =/157

A B[ e [p|EJF|e] BT [J[K][L]|W][N]O[P

0 0o oo 00 0O OO0 0O 0 0 00

1 1 1 1 1 1 1 1 111 1 1 1 111

V' H|C|T R E A H D D S o] e |E|l

e e o h e r m e i i u i o v n

n a o e s (r| b a |s|s|¢c | n a v

t t (1] r t o] i t |e|c| t » d p e

i i i ' m a | r e _ h h i t e lo|r

| n n o r(_| n e 0 e n r|t

a| g|lg|s|t|ec|t X |_[_|n|m|s|a]|e

t t _ o] _ clplp| _ p i ti|r

i a s |d| t h |[i]i p n i |

0 t t e e a p p i g |n|f

n _  a m n e e p _lalr

A O n p g |_|_| e p | _ e

N d ; e. |t t | _ r P 0

= r e e t e r u

b _ m m e s |e|e

n

Adjust the height of the first c

line. y
1 2/18/2004 13:21 OFF OFF ON OFF ON 6 33.1 67 10 48 382 9257 0
3 | 2/18/2004 13:21 OFF OFF ON OFF ON 16 331 67 10 46 382 B85 64 0
4 |2/18/2004 13.21 OFF OFF ON OFF ON  [1571235 59 10 156 382 82 68 O
5 | 2/18/2004 13:22 OFF OFF ON OFF ON 1567 23559 10 156 382 78 71 O
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B A number of “ON” and “OFF” are mixed on the current setting, thus making the
window hard-to-read. Therefore, make settings in accordance with the procedure
shown below, in order to facilitate reading.

X Micro=~" Fxcel - engarial.xls

Ll bw Insert Format Tooks Data Window Help
De@ Ry R@d o~
Arial

2/18/2004 13:21
2/18/2004 13:21
2/18/2004 13:21
2/18/2004 13:22|
2/18/2004 13:22]

SRR

~ oM =

o aonl

- S® T &flEl i@ e o - §)
*u <BID EEEE %, 4% ®iE _-H-A-

o=

S G =g P

- o 3o~

16
16
15.7
15.7
15.7

T Tl 3
0i0O/D|O|O| O |0O|O|t

1 1 1 1 1 1 1 |1

HIDD|S|O|C|E]|I ® |Edt View Insert Format Tooks Data ¥
e i i u i 0 v n

a |s|s c | n a v

t [c|¢c t _ d p e

_ AR | i t e lo|r

e . o e n |1 E

X |_|_|n|m|s |a|e

clplp| - p i tir

ho[i]i p . n | i,

a p p i 0 ni|f

n e e p = |lalr

B = ] # P|-|®

e [t|¢t o r P g

rjele|t e |r|u

_ m m e s |e|e

t (p|p| m ¥ s |n

e p ( c

m|C|¢]| . k(Y

p | S g k

331 67 10 4B 382 92 57 0

33167 10 46 382 B85 64 0

235 59 gk Ot

235 59 i A ‘ .

235 50 | @ Highlight columns displaying ON or OFF.

@ With the columns highlighted, click on the
"Edit" tab and then highlight the '""Replace".

The following window will be displayed.

2 x|
T [endtos: |
[

Replace with: Close |
l_ Replace |

Search: By Rows +| I Match case
I Find entire cells only Replace Al |
21 x|
Close |

@
Replace
Search: |By Rows vg ; }‘Iatch case -
Find entire cells only Replace all |}
@

@ Enter characters "OFF" to be replaced.
@ Leave here blank (arbitrary).

® Check off this box.

@ Click on the "Replace All" button.

Service Checker Type3 Application Edition
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Only “ON’s are displayed, thus facilitating reading the data.
It is effective to replace a variety of functional parts and control (e.g. four-way valves, solenoid
valves, or drooping control) as well.

» Microsoft Excel - engarial.xls

) Fle Edt View Insert Format Tools Data Window Help
DR RY YRS -~ - @& = A 233% MBISH 100%- &

Arial 1~ BIUIEE=EE$%, §3EE_-H-A-
B1 j = O-1-Ventilation
A @[ A [ T [J[ K[ C | ®][NTO]P
O BRSNS C O O O 0 0O O 0O 0 0\
1 1] 1 1 |11 1 1 1 1|1
v EIA|H|DD|S|O|C|E|]
e r{m e |[i]i u i 0 Vv n
n r b a s s c | n a v
t o i t |lc|lc t _ d p e
i r|{ e _|h|h i t e |o|r
| | n e 0 e n|r|t
a c| t X |_|_| n|m s a e
t o _ c|plp| o p i t |
i d| % h i i p ol |
0 e e a p p i g |n|f
n m n e e p _|lalr
P g _ _- & P |~ |E
. e |[t|t]| _ r {plq
r e e t e r u
_ m m e s e e
t p p m s n
e . p ( c
m ( ( . k ||y
| 1] p|lI|S g k
| 2 12/18/2004 13:21 16 331 67 10 46 382 92 57 0
| 3 |2/18/2004 13:21 16 33.1 67 10 46 382 85 64 0O
| 4 12118/2004 13:21 157 23559 10 156 382 82 68 O
| 5 |2/18/2004 13:22 157 23559 10 156 382 78 71 0O
| 6 |2/18/2004 13:22) 157 23559 10 156 382 75 73 O
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B Pane fixing

N Microsoft Excel - engarial.xls

DR eRY snef wwon [N 470 @B 0% - O

| arial cu «|m f g| & % \ RS EE _-O-A -
82 ~| = i
A e 7 Js H 1 [ 4
o o (9] o} Q
1 1 1 1 1 1
A H C R E A H D
e e 0 h e r m e i
n a 0 e s r ] a s
t t | r t 0 i t c
i i i m a r e - h
| n n o r _ n e
a g g s t c t b3 _
t t T 0 2 [~ [
i a s d t h i
0 t t e e a P
n _ a m n e
o] n p 9 23
N d : e t
- r e
b o m
y t P
e .
m (
@ P
1 ; N
L|2HB.QUD4 13 ON ON 18 331 B7
3 |2/18/2004 13:2 ON ON 18 331 67
4 |2/18/2004 13:21 ON ON 1571 235 59

® Highlight the cell in Column B on the second line.

@ Click on the "Window" tab and then highlight the
" Freeze Panes".
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The title (on the first line) and time (in Column A) of data series is fixed, thus facilitating the
Verification of data.

X Microsoft Excel - engarial.xls

[®Ele £dt Vew Insert Fomet Tooks Data Window Help )
DSRSRY BB v @& = £ 45 0YH 1w~ &

| Avia speling| B 7 U EEEHEH $ %, B9 FF _-0-A-
| N = 2l = = | AR e I =
s il ol i v -l " i i vl sl
I o] o o] o] o] o} o] O (0] (
I 1 1 1 1 1 1 1 1 1
I s O | D 0 H L D [ H |
0 i e i i 0 i N i I
I f | f | g w s v g \
I t _ r _ h _ C _ h ]
W r o e - p h s = |
i a e = q p r t p
r t t u r e _ a r i
I e u a e s P n e
| r | s s i d s
s u p - !
i Range of fixed data v r ¢ °
r e oy ¥ d
I T " E _ I H [
I ic = I -] o |
= r e t 0 [
| 0 e t ¥ ]
P t r ¥ i |
I e r y n !
I Y g
13 | 2/18/2004 13:2
I‘E_ll 2/18/2004 13:2
'i 2/18/2004 13:27, OFF OFF OFF
22 | 2/18/2004 13:2 OFF OFF OFF OFF OFF OFF OFF OFF OFI
23 | 2/18/2004 13:28§0OFF OFF OFF OFF OFF OFF OFF ©OFF OFF OF
24 2/18/2004 13:21 d)FF OFF OFF _OFF OFF OFF QFF OFF _OFF OFI
25 | 2/18/2004 1328|QFF  OFF  OFF OFF ©
28| 2/18/2004 1328/ 0FF  OFF  OFF Scroll range OFF ©
27 | 2/18/2004 13:299@FF OFF OFF OFF O
28 | 2/18/2004 13:2! E _OFF_ CEF _OE _OFF_ O_FF _OE _OFF_ CiF _O;
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m Screening (or coloring) data to be noted facilitates the analysis on the data.

. Microsoft Excel - engarial.xls ="

|[®)Ee Edt Wew Insert Fomet Jools Data Window Help
DB ESRAY IRBI -

e AN DBYD - @

[ anal -u~-Bsy EEEES %, 48 EE_-O0-A-
} — = T L — A e T
== 0 T o 1 e W o e e a e [ e e [ et v X
o] o] o] o] o] (o] o] o] o] o] o] (o] (o] o] o} o} o]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
A H D D = (o] Cc E | | | (o] e F F F H
m e i i u i o v n n n u o a a a o
b a s s c | n a v v v t m n n n t
i t [~ c t = d p e e e d p - ” 2
e = h h i t e 0 r r r 0 r 1 1 2 g
n e o e n r t t t a e H a
t X i = n m s a e e e r s s
- c p p 2 p i t r r r o S <
t h i i p ; n i _ _ _ u ] b
e a p p i a n f = t n r y
m n e e p _ a r u e i - p
p [*} _ _ e p _ e r m t 2 a
i e t t _ p q r p _ { s
r e e t r u e ; E S s
_ m m e e e n v 1L
t p p m : s n D
e . : p ( 5 c ]
m ( ( : k ( ¥
p | S 1} k
1 . N T f g
2 | 2118/2004 13.21 16 331 67 10 48 382 9.2 57 0 8 41 DOFF CFF W ON
3 2/18/2004 13:21 16 33.1 67 10 48 382 BS 64 1] 8 41 0 OFF FF
4 |2/18/2004 13:21| 157 235 59 10 158 382 B.2 6.8 0 0 39 DOFF OF| =
5 |2/18/2004 13:22| 157 235 59 10 1586 382 78 (A 0 0 38 DOFF  OFI Screenlng
6 | 2/18/2004 13:22| 157 235 59 10 158 382 75 73 1] 0 39 DOFF OF (Co]oring)
7 |218/200413:22) 156 187 51 10 16 387 73 75 i] 0 38 DOFF  OFl
8 |2/18/2004 13:23| 156 187 51 10 16 387 73 75 0 0 38 0 OFF
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m Method of verification using auto filter
In order to carry out data collection for an extended period of one or two weeks to verify the
case of intermittent occurrences of malfunctions, the volume of data will become huge, thus
taking time to verify the data.
Using auto filter enables the pinpoint verification of the data, thus achieving the reduction in
man-hour spent for the verification.
View Insert Format Iools |Data Window Help

SRY |y @ S |z £ 4120 tm @ B 0% -
-u - p 7 ERES P aucorier | e
R = O-1-Ver Subtotaks... S

‘ 2 € Vaidation... ————— T J
© P O 0 o
1 1 Text to Columns. .. i 1 1 1 1
= # Consolidate. .. X _ _ _ )
v H  GoupandOutine »R E A H D
- € [ ewotrableReport... |- r m e i
n a k p b 5 %
t t Get ExternalData  » |t 0 i t A
i i |3 RefreshData l ’ : ) "

I n n 0 r _ n e
t t _ o ~ . 5
i a s d t h |

Click on the "Data" tab and then highlight "Filter" and then "Auto filter" on the Menu.

X Microsoft Excel - engarialxls
S Ee Edk Yew Insert Fomet Jook Dats Window Heb

DR SRY st@dd - - @@ Z A DRH 0%~ H
Ariel B 7D EEEAEH S %, 4N FEE _-O-A-
7 =] = OFF
A B | ¢ o [ E i i e ] e |
[¢) o o o o o o o o
1 1 1 1 1 1 1 1 1
v o c T R E A H D
e e o h e r m e i
n a 1] 8 5 r b a s
t t I r t 0 i t c
i i i m a r e oy h
I n n o r - n e .
a 1] g s t c t x _
t t _ o e c p
i a s d t h i
o t t e e a p
n _ a m n e
o n p g _
N d : e t
- r e
b oy m
¥y t P
] .
m {
e 3
- S| w s s 0w W @
2 | 2/18/2004 ey ON ON 18 331
3 IR0 1321] —id o 57
4 | 2/18/2004 13:21 ON ON 157 235 59
5 | 2/18/2004 13:22 ON oN 157 235 58
§ | 2/18/2004 13.22 oN onN 157 235 59
|7 | 2182004 13:22 ON oN 156 187 51
§ | 2/18/2004 13:23 ON ON 156 187 51
§ | 2/18/2004 13:23 aN on 156 187 51
Items on the first line change as shown above.
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Pressing the [ V | button corresponding to items to be noted will list and display all elements
contained in the column items.

X Microsoft Excel - engari

()l £t Yo [vet Fomat Took Data Wndow tieb

al.xls.

DEESRY tB@T o

@z AN BB - @

| arial 1B 7U EEEEH S %, 8% FiE _-S-A-
i — it =t = ik et o o I
[ A B | ¢ [ E F G H 1T | 4
| o] o o} o o} o] o o] o}
1 1 1 1 1 1 1 1 1
\'s H c T R E A H D
e e o h e r m e i
n a o e s r b a s
t t | r t o i t c
i i i m a r e _ h
| n n 0 r _ n e
a g g s t [ t x _
t t _ 0 _ c p
i a s d t h i
0 t t e e a p
n _ a m n e
o n P 9 -
N d . e t
- r e
b _ m
y t P
e =
mo
p I
1 - - ~| ~| -F N§
31 2M18/2004 13:21 ON 331 67
4 | 2/18/2004 13:21 ON 235 58
1 18/2004 13:22 ON 235 58
8 | 2/18/2004 13:22 ON 235 58
7 | 2/18/2004 13:22 ON 187 51
8  2/18/2004 13:23 ON 18.7 51
8 |2/18/2004 13:23 ON 187 51

[B)Ele Edt Vew Insert Fomat Took Data Window Hep

DEEERT IBBI - REZAHNMEH o @

Click "EO0".

X Microsoft Excel - engarial.xls

Left figure lists the column
items of “Error codes”. “EQ”
in the list shows that a
malfunction has occurred.

e ~u -Bru EEEE S %, 3 EE_-5-A
= = o | [ | |
A B | ¢ D E 2200 [ O ]
5] o] o] o] o o o o o
1 1 1 1 1 1 1 1 1
v H c T R E A H D
e e 0 h e r m e i
n a o -] s r b a s
t t I r t 0 i t c
i i i m a r -] _ h
I n n o r - n e
a g g s t c t x _
t t _ ] _ (= p
i a s d t h i
o t t e e a p
n _ a m n e
o n p g -
N d : e t
- r e
b _ m
y t P
e v
m (
1] |
i - ~| - - - - ~| 52 N »
434 2/18/2004 16:01 ON  ON E0 162 238 72
880
881}
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This information shows that “EQ” occurred at 16:01 on the 484th line.
In this case, cancel the auto filter and then define the causes of the malfunction according to
data prior and subsequent to the time when the malfunction occurred.

Furthermore, using the auto filter enables the following verification.
m Check each temperature/pressure data for maximum (minimum) value.
m Extract defrosting and oil return operation and then verify the operation data.

m Edit and print EXCEL data and then carry out an analysis on the data.

™ Microsoft Excel - engarial.xls

[%) ple Eat Fomat Tools Data Window Help
DEE@RY @S -~ @@ =L UL MY
| avial ~u - By EEEES %, 3 FE:
8485 ~| =

A B | ¢ | D E | F | & | H

e} o] (0] (0] 0] o} e}

1 1 1 1 1 1 1

v H & M R E A

e e 0 h e r m

n a o e s r b

t t | r t 1] i

i i i m a r e

| n n ] r _ n

a g g s t c t

t t _ 0 _

i a s d t

1] t t e e

n N a m

(0] n p

Click on the "Print preview".

N Microsoft Excel - engarial.xls

"Zoom | m.w Page BreakPreview | Close | e |

Click on the "Setup" tab.

SO = === 0 <
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On the “Page Setup” window,
Printing direction — “Landscape”
Paper size — Set to “A4 or A3 (if printable)”.

Page Setup

& Adjust to: [mo E%mrmalﬁae

" it to: |1 Eme(smdebv ]1 Etal

Papersige: A4 =l
Print guality: Iﬁmd:i :I
First page number: |m:o
oK Cancel |

X Microsoft Excel - engarial.xls

T
T

Use the "Margins" tab to adjust the margin so that the global paper will be printed.
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N Microsoft Excel - engarial.xls

o] o] o} o] o] o} o]
1 1 1 1 1 1 1
vV H C T R E A
e e o h e r m
n a o e s r b
t t | r t o i
i i i m a r e
| n n 0 r _ n
a g g s t c t
t t _ 0 _
i a s d t
0 t t e e
n _ a m

O n p

N d i

b
Y
2/18/2004 13:21 ON ON 16
2/18/2004 13:21 ON ON 16
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Exit the “Print preview”, click on the "File" tab and then highlight the “Page Setup”.

™. Microsoft Excel - engarial.xls

%) Eie Edt View Insert Format Tools Data Window Help

DD e okt | SF|o-o- | Q@[ £
| & e @ ryEm=@E s %,
|| jection_2(STD)

~ Esve ks [0 [ E [ F | & [ H
0] o] Q 0] 0

Page Setup... 1 1 1 1 1

Print Area v| z - % =

2 e A E
Sert.. o U 0 e s r b
S gz | r t 0 [
Properties i m a r e

n 0 r _ n

“mEO'PfRkam'fB g S t c t

Exit t = 0 s

] i a s d t

|®) Bl Edt View Insert Format Tools Data Window Help
e EEBY | RS o -0 | @& > £ 2z M@ 8 0w -|&

[| & . -|1: || E=E r_fr %', 08 'Zr'."—'—'.'_-&vé.—.
Al ~| =] O-1-Injection_2(STD) ' '
\ A B | C piENE F | G (1 o T T [ T T H | N 0| P o R_|_ s T8
Q (o] (o] (o] (o] (e} (o] Q (0] (0] (o] (o] e} (o] o] @] (0] (o] (o]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
v H C T R E A H D D S 0] & E | | | o C
e e 0 h e r m e i i u i 0 v n n n u 0
n a ] e s r b a s s c | n a v v v t m
t t | r t 3] i t c c t _ d p e e e d p
i i i m a r e h h i t e 0 r r r 0 r
; ; ; g ; E : Page Setup e ' 2| z
t t | _ [ o] §
; P e |
n " a n gl i Prink Preview e
0 n [ to repeat at top $1:41 2
N d optons... || ¢
- S
h T
¥ D
)
1
\’!2!18!2004 1321 ON ON [ | OFF €
3 |2/18/2004 13:21 ON ON OFF C
4 | 2/18/2004 13:21 ON ON 1t OFF €
5 |2/18/2004 13:22 ON ON 1t o | OFF ¢
8 }2:‘18!20!]4 13:22 ON ON 157 235 59 10 156 382 75 73 Eli 0 39 0OFF C

On the “Sheet” menu within the “Page Setup” window, click on the “Print titles” and “Rows to
repeat at top” and then click on any place on the first line.
— “$1 : $1” will be entered.

Printing data according to the process above will print the first line at all times, thus
facilitating the analysis on the data.
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Collection and Playback of Data on Checker Si30-408

Pogesetin
Page | Margins | Header/Footer  Sheet |
Print area: | Y| Print...

Sl L

Rows to repeat at top: |$1:$1

Columns to repeat at left: | =] SR
I Row and column headings
Comments:  |(None) =l

On the “Sheet” menu within the “Page Setup” window, check the “Gridlines” box of the Print
section .

0 5] 0 0 0 0 0 5] 0 0 0 3] 3] 0 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
v H c T R E A H D D s o} c E I
e e ] h e r m e i i u i ] v n
n a o e s r b a s s c | n a v
t t I r t o i t c c t _ d p e
i i i m a r e _ h h i t e ] r
| n n [1} r _ n e : . o e n r t
a g g s t c t ® _ _ n m s a e
t t _ o _ c p P _ p i t r
i a s d t h i i P . n [ _
] t t e ] a p p i g n f
n _ a m n e e 1] _ g r
e} n p g _ _ e p _ e
N d . e t t _ r p q
- r e e t e r u
b _ m m e s e e
¥ t p p m . s n
e . . p ( . c
m ( ( . k ( ¥
p I s g k
. N T f g
v D ! f
) ) c !
m c
2/18/2004 13:21 ON ON 16| 33.1 B7 10| 46 382 82 57
2/18/2004 13:21 ON ON 16 331 B7 10| 48 382 85 64
2/18/2004 13:21 ON ON 157 235 59 10| 156 382] 82 68
2/18/2004 13:22 ON ON 157 235 59 10/ 156 382 78 71
2/18/2004 13:22 ON ON 157 235 59 10| 156] 383 75 73
2/18/2004 13:22 ON ON 156 18.7] 51 10 16 387 73] 75
2/18/2004 13:23 ON ON 156 187 51 10 16 887 73 75|
Checking on the “Print preview” window, the closing lines of cells are displayed.
164 Service Checker Type3 Application Edition

html

Bce KaTaioru U MHCTPYKITHH 3/1eCh: """ P



Si30-408 Collection and Playback of Data on Checker

m Setting of reduced print

2/x]

Page | Margins | HeaderfFooter | Shest |

e |
Crotrat  [A] @ [andscape] Print Preview |

< pagels) wide by |1 E‘tal

" Fit to:

Paper size: IM ﬂ

First page number: |ﬂut°

oK Cancel |

Setting figures in the "Enlarged/Reduced" box to 50% or so (initial setting to 100%) will make it
possible to print all items in a sheet of paper. (Adjust the percent values in accordance with the
number of data items to be printed.)

X Microsoft Excel - engarial.xls

L] L] L] 0 L L] L] L] L] L] L L] L] L]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
v H ¢ T R E A H L] [ B 0 ¢ E ]
e e o h e r m E [} ] u 1 o u n
n a -] L s r b a Ed s < 1 n a u
] 1 1 r 1 o 1 I < < I - d ] e
1 ] 1 m a r e = L] h ] 1 e L r
1 n n o r - n E B . o E n r 1
a ] ] B 1 < 1 x - - n m s 3 e
| | - ° - € [ [ - [ I I ]
1 a Ed d 1 h I I L] . n I -
o 1 1 e L] a ] [] 1 '] n T
n - a m n e e ] - ] L}
[+] n [] '] _ = e ] e E
L] d . e 1 I - r L] L]
= r e e I e r u
b - m m e s e e
¥ I -] ] m ] s n
E B . ] 4 . <
m < 1 . k ¢ ¥
] I = ] k
f L] T T L]
W ] [ T
) ] < ¢
; m <
i 0
i 0 %
i i
2 o
o o :
o 30 o,
0 o . :
o o M O 5.6 £
0N N i 17 61 11: 1748 BIE T4 1.5 [+

Print the EXCEL data, and check and verify the data.
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Collection and Playback of Data on Checker Si30-408

2. Plotting in Graph
There are cases where it is hard to keep track of the overall variations of data on the CSV data.
In this case, graphing the data will facilitate the verification of the data.
(The following section shows an example of the graphing procedure.)

1. Method of graphing and organizing a global sheet.
B Run the graph wizard (graph insert).

X Microsoft Excel - dataOu01.xls
_“jﬁie Edit View Insert Format Tools Data Window Help

PEE S8Ry sBBI -~ - Q® = s 5;%5_100%.

Arial 11 ~|B 7T UE=E=EE $ % .0 .00 Nape o= | A
AZ1 L! =| O-1-Evaporating_pres. (MPa) Graph wizard
A AC | AD | AE | AF | AG | AH | AT | 4
ocololololololo [Graph insert])
1 1 1 1 1 1 1 1 1 1 1 1
S o] D 0] H L D | H L D I
Chart Wizard - Step 1 of 4 - Cha.l
Standard Types | Custom Types |
Chart bype:
Colurnn ® - s ——
o g \/\
2 XY (Scatter . S|
% » 1\}, .
Area ¥ [ u¥e
@ Doughnut 2 \/\'\ \/\\
Radar —
Surface
@ Bubble .
2f Stock | ® Type of graph: "Line chart"
@ Form: "Shown in left figure"
® Click on the "Next" button.

[ — O+ Ventiion

2500

2000 |— — —— O-1-Hesting

oo (LT ; e

o (5 |

300 -l_ mi o "E'l'- ‘.' : o O-4Thermostat_ON
a g- - = ﬁ.. — "'-: = :—|

_smé g e g g § H g ? 1 [=— D-t-Restart_stand-by

|

Data range:

Series in:

® Click on the "Next'" button.

Q

| w[<m(|m> Biish |
S ———
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Collection and Playback of Data on Checker

21 x|
@) Chart title: —— O-1-Ventilation
£ |Outdoor unit operation data @ 25
3 Category (¥) axis: 2000 ——
g [Time
= 1500 0-+Cooling
g Value (Y) axis:
= |Temperature | 1000 0
= ! Thermostat_ON
8 Second category (X) axis: 500 T
. | —— O-1-Restart_stand|
E & I : by
= = Second value (Y) axis: e 2| |—0-+Emor_c
o @ [ 18358833 PHeneL
g5 e
=2
= =
]| Cancel | <Back [ Next> | Einish
Chart Wizard - Step 3 of 4 - Chart Options N g 2] x|
Tides | Axes | Gridines Legend | DataLabels | DataTable |
v Show legend Outdoor unit operation data
P:guemmt | ——O-Ventiation
‘ Bottom —— O-1-Heating
@ [ 0-1-Cooling
" fop) | O-1Thermoztat_ON
N — O-+Restart_stand-by
—— O-1-Error_code
! " Left — O-1-Ambient_temp,
gm
= ey
b E R BN R
| ——
]| cancel | <gack ([ mext> Finsh |
=
2l x|

Chart Wizard - Step 4 of 4 - Chart Location '_:_ B __P_'
0,

Place chart:
I_._l_l * As new sheet:

ﬂ (" Asgbjectini [copy_dataOEngD ~]
@
E’ Cancel I < Back | Next > It_lﬁisl't

@ Enter the title of graph and
X- and Y-axis items.

@ Click on the "Legend" tab.

® Check the "Top".
@ Click on the "Next" button.

@ Check the "As new sheet".
@ Click on the "Finish" button.
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4.4 Organizing Graph

. Microsolt el - slataOud] b 18] x|
'_Iuowu-mwwmww i8] x|

DSRERY WA o--- A@ s Ll BeS -G
- | s u BHisx , W8 ot __.a.d,._
s .

‘.-------.-.-I.---ﬁ----I------ﬁ--.----.-I----I---.I..~ =
‘0 Cutdoor unit operation data *
& +
[}
: — O-1-Ventilaton 0-1-Hesting 0-1-Cealing L)
. Q-1-Themostal_ON —— O-1-Restan_stand-by — Q-1-Enar_cods H
: —— O=1-Ambient_temp. —— (e1-Heat_gxchanger_temp. O«TeDisch _pipe_temp (Ny) :
1 - -Disch._pipe_temp. (STD) 0-1-Suction_pipe_femp. 0-1-0il_temp. ]
: O-1-Condensing_pee s. (kg mz) O-1-Evaporating_pres (koFsm2) O-THnverer_frequency :
L} O-1-Imvarter_curment O-1-lrwverter_tamp. 0-1-Outdoor_urit_EV :
: O-1-Comprassar_2(STD) OAFan_1H 04Fan 1L H
: —— O-1-Fan_2 —— 1-Hot_gas_bypass O-Tdnjection_1(INw) :
[ O-1-Injaction_2(ETD) 0-1-Bypase_for_squalizer — O.7-4-way_vake n
b |—o-1Soware_stat — 04-0il_return — 04Défrost .
: 0-1-0il_equalizing_ope. — O-1-High_pressue_retry O-1-Low_pressura_retry :
[ -1-Disch._pipe_retry Q- 1MV _stand-by — Q-1-High_pres,_dreoping_sntl ]
: O-1-Low_pres._drooping_catl —— 1-Disch._pipe_drooping_cnil O-Adrverter_current_drooping_crt| 'l
“ —— O-1-Heating_overoad 1 0-1-Heating_overoad 2 —— O-1-Healing_overioad 3 “'
* O 1 Llnmtisnn spmdand § 04 Ca
2500 T . % 5
Semm=mmmmmmsmm=========| Al items contained in Checker data
2000
|
1500 ] .
1000 - :
T Iﬂ‘ ) i L | 7
50 L’r i J Vil | | g M| | [I] L —J A /r\l
e T ISR AT T LD v 1
o e W e = S - — s D i
n oo o m o ow -
i BEEEEBEE NN RRRRAEaNAIREREERRRETRER28Y
M 4 b W\Geapht { copy_dwaDitrgd / e b
Raady - =
Hstart| [ Mecrasalt fucel - data_ @R zam
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Si30-408 Collection and Playback of Data on Checker

As shown in the window in previous page, all items contained in the Checker data are graphed.

Therefore, for unnecessary items, click on the "Legend" (shown in window below) or item lines
to delete them.

—OTra T
f :—0—1-Inje.c1ion_2(STDE D

'-----.--------------------b--------------------.---------. N -
&+ Qutdoor unit operation data s B
r
.
: ~—— O-1-Ventilation ~— O-1-Heating ©-1-Cooling ~—— O-1-Reslarl_stand-by :
: ~—— O-1-Error_code ~ O-1-Ambient_temp. ~—— O-1-Heal_exchanger_temp. O-1-Disch._pipe_temp.(INV)| »
] 0-1-Disch._pipe_temp.(STD)  O-1-Suction_pipe_temp. ©O-1-Outdoor_unit_EV ~— 0-1-0il_return .l
“—o'w 0-1-Condensing_temp.(TC) — O-1-Evaporating_temp.(TE)
¥ Items ol’ganized
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Si30-408

4.5 Using Secondary Axis

=l x]
B)oe b Vew fust Fyma ook Chat Windee beb =18 x
D@ &l B - RRE LD e -
aeal =i +| B F @ ' § - .
Po-toudor e, =] wl -
Qutdoor unit operation data n
— O-1-Ventilation 0-1-Heating 0-1-Cooling O-1-Restari_stand-by
0-1-Error_code O-1-Ambient_temp. [ O-1-Heal_sxchanger_temp. ©-1-Disch._pipe_temp.(INV)
©-1-Disch._pipe_temp(STD)  O-1-Suction_pipe_temp. =  ©O-1-Ouldoor_unit_EY ©-1-0il_return
‘0-1-Defrost ©-1-Condensing_temp.(TC) O-1-Evaporating_temp.(TE)
o
’ e
|r L)
el Opening degree of
L] . .
F . electronic expansion valve
| 2000 )
L .
L3 .
LA "
HEL bl
. [
- :
' e ||
o R
IRl
L i | . | ] !
n H | | WL AL
¥ o S & ——
_ w R—
L}
Yar Al AT
M o e e e

Ebo:ﬂmsSSaﬁﬁﬂ%éag

"

=500

41D Graph £ o 0t
oty

Puat| | _mrcace [ ————

If “Opening degree of electronic expansion valve” is selected from the data, due to large

amplitude range of 0 to 2000 pulses, the temperature data will be gathered at the bottom of the
graph, thus resulting in hard verification of data. Therefore, use the secondary axis to facilitate

the reading of the data.

Chart Type...
Source Data. ..

On the "Format Data Series ", click on the
"Axis" and then check the "Secondary axis"
in the item of " plot series on", and the graph
of electronic expansion valve will be plotted on
the secondary axis like the sample graph, thus
facilitating the reading of temperature data.
(If two or more EVs are mounted, repeat the

same procedure.)

on "Format Data Series"'.

Clicking on the graph line of the electronic expansion
valve will display a pointer on the line as shown and
marked with "O" in the left figure.

In this state, by right-clicking on the pointer, the

Window shown on the left will appear. Then, click

Format Data Series

Dutdoor unit operation data
— O-1-Yentilation —— O-1-Heating
0-1-Codling — O-+-Restart_stand-by
—— O-1-Error_code —— O-1-Ambicnt_temp.

— O-1-Heat_sxchanger_temp. 0-1-Disch,_pipe_temp.(INV]
0-1-Dizch_pipe_temp(STD]  O-1-Suction_pipe_temp.

2| x|

Error Bars | Datalabels | Series Order | Options |

e D 1D return 0-1-Defrost
0-1-Condensing_temp.(TC) —— O-1-Evaporating temp (TE

Secondary axis

b g8
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[Reference 1]

Format Data Series [ j d |

Patterns | Axis | YErrorBars | DataLabels | Series Order | Options |

~Line Marker
' putomatic " Automatic
" None * None
" Custom " Custom

Color: Foreground: NoColor
Weight _Automatic tound No Color
Smoothed N NI NN N N NN N W
EEEEEERENRE?F E‘Dﬁ
Senple NEEEENNE
i i
m IHE M
BN EEEN o cancel |

"Patterns' menu on the '""Format Data
Series' enables changes of the
"Color/ Weight" and others of the graph

Lines.

[Reference 2]

S]Fe Edt Vew Inswt Fomat Toos Data Window Help

DEE SRY s hm T - - R® LN D
Akl -1 - B U EEEES %, 49 &
| = 0-1-Ventilation

e e [[p [ E |[F

]

o o

1 1 1 1 1 1

| - x .

v H D D

e L] i I

n a s E

| t t|c|e
i _ h h

] e

a * _ _

t c|lp|p

i h i i

o a p P

n n e e

2| = =)

e t t

r e e
m m

P P

Before the startup of graph wizard, narrow data
down to some extent and highlight ""Hide".

Doing so will require no execution of Section 1-2.

[Highlight columns not to be displayed — Right-click
— Highlight "Hide".
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4.6 Traverse of X Axis
Since the intersection of X and Y axes is “0” on the current graph , change this intersection to
facilitate the reading of the graph.

120 1

100

2]

;:“:_ S T r:ul ﬂ._ J1I.
flr 1
JA A
20(5:5_ e VAY J
Click on the graduation line of the
numerical value axis.
(A pointer will appear on the
numerical value axis.)

Right-clicking on the pointer

will display the "Format Gridlines"
window. I |

120 +
100
B0
60_— s — — T — —— — — ——  —— —
40 +— AT AT R .
. VAVAVAVAVAVAVAVAVAVA RV AT Was L
u -4
The item of X axis traverses to -20
the minimum value of Y axis, i L
thus facilitating the reading of
-60
the graph. TRB3eNB8C238533898255338338¢8¢2%
CPeOPe0 I I ILIIIOOUOLOEDOBBEELER
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Si30-408 Collection and Playback of Data on Checker
[Reference 3]
m Graphing of ON/OFF data on Checker data
A L‘ (4 1] E F G H 1
o] a Q|0 Q| 0 [e] o]
NIRRT
vlale|T rIE|A|H
B e o h e r m e
n a o e s r b a
; _: 1_ r t o i t
: n n o r 2 n E
a g ] 5 t t t *
t t = o = c
i a s d t h
o t t e e a
t;) ; P
i r Converting ON/OFF data into numerical
! . values and displaying them within the graph
: ) N\ 4 will provide easier understanding of the
“ ON ON 164 288 .. .
a ON ON 164 288 transition of temperature data with
“S ON ON 164 288
L] 164 238 . e
5| 164 239 operating conditions.
51 164 238
62 166 198

. Microsolt Brcel - dataOul ] s
Bt gd Yow fost Fomat I.og Dt Window sl
et

D&
[ ed ok

QX [Mermostat_ON

B =00 he A o

Iy EEAE %, 48 FiE _->

B Copy Qe {20 T O O T O 2 (05 5 W
ojo0 (o] Q o 0 o] (o] o]
I I I SO A O O A O I |
T: R E A H (8] n] S o]
h e r m e i i u i
e s r b a 5 5 [ |
r t o i t c [ t _
m a 4 ] i3 h h i t
olr| . |n|e o e
sl || || | _|r|m
Bl wdie || nlie ] e || B
a H d t h i i []
t t L] L] a p p i
- la m|n|e|e|p
(o] n [] a _ _ e
N | d e |t |t ]| 2
- r e e t
b - |m|m|e
y t | p|p|m
e P
m | (]
oRMEHE
1 1 B S
2 1321 N 10 46 382
3| 13 Specify a column to be 10 45 382
4 131 O . 10 156 382
5] nn converted into numerical | 5 ;55 3¢
(o] 132 values. 10 156 383

Highlight a column to be converted into
numerical values and then click on the
""Replace All"' on the "Edit'" menu.

m Convert “ON” — “120 (Arbitrary)”

Find Next
Close
Replace
| Find entire cells only Replace ol | D
Off check.
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Since "ON" data is converted into a numerical
value (120), use the graphing procedure to
( retrieve the data in the graph.

A At {0 3 3 o i )
o] o Q o [+ (e] o o 0
1 1 1 1 1 1 1 1 1
v H c T R E A H o
e L o h e r m [ |
n a ] L s r b a s
t t | r t o i t c
i i i m a r L = h
1 n . n o r _In =
a2 |o|lo|= t [ 1 x | -
t t | _leoel_|c|p
| a 5 d t h i
o t t el |a|p
n | m|n e
1 n P ||
2 d L t
0 - r e
b _ | m
¥ t | p
e
m
p |
' N
14 13:25 ON ON 156 168 42
15 13:26 OoN oN 166 168 42
8 13:25 oM e 155 168 38
1 13.26 ON g 120 g 155 168 38
" 13:26 ON® 120 8 1565 168 38
] 13:28 oM : 120 : 156 172 38
[Reference 4]

m Adding data after the graph is plotted.

Right-click on the graph plotted and
then click on the ""Source Data"'.

28 Format Plot Area. ..

100 Chart Type...
80 S
60 Location...

y SONIEW),,
VT chart Window T
20 |nL ;FT deg.r e

mkf" n‘.‘ Y s = EEE S (L P — —r
Source Data .

DataRange Series |

— O-1-Ventilation
0-1-Heating
0-1-Cooling
0-1-Thermostat_ON

—— 0-1-Restart_stand-by

Name: ‘ |Condensingtemp.|

values:  |={1} =l

[=copy_dataDEnaD'1§A52:5A5678 ]

OK Cancel
[ | I

Clicking on the ""Add"' button
will add new series (e.g. Series 52 in
figure on the left).

Then, enter an item name to be
added.
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Source Data IEII:I
40 D | DataRange | Series | FR—
= O-1-Yentilation
20— - 0-1-Heating
O-1-Cooling
0-1-Thermaostat_OMN
o — —— O-1-Restart_stand-by
80 =/ b
60 — |
E
40 — Name: | Condensing temp. :‘c_] -

-Evaporating_ter

-1-Condensing_pre: Use the ""Values'" to determine

20 i e @4 =] ">.__ the range of data.
: 5

5 <=4 | Return to the original data
. . - data_Ou01) and then highlight
Category labels: ='copy_dataOEng0)'1$A$2:$A$678 T2 (
20 BB @ ST = J the item to be added, thus
specifying the range of data.
40 = | OK I Cancel

Graphfl’ {data OuD1

| AP | a0 | AR | As | AT | AU | av |
o Source Data - Values: K E3 E
; ='copy_dataOEngO"$AWS1:$AWE10 i
H H H c c c c |
e e e 0 0 0 o
a a a 0 0 0 0 !
t t t I | | | )
i i i i i i i
n n n n n n n ;
g g g g a g a
o o o i 1 T T
W W W o o o [u} E
e e e w w w wo
r r r _ _ _ _ ;
| | | a a a a !
o o 0 m m m m !
a a a b b b b :
d d d I i i i !
_ _ _ e e Be e :
OFF OFF OFF OFF OFF OFF :
OFF OFF OFF OFF OFF OFF E
OFF OFF OFF OFF OFF OFF :
OFF OFF OFF OFF OFF OFF :
OFF OFF OFF OFF OFF OFF 5
OFF OFF OFF OFF OFF 0 OFF !
While dragging the mouse,
specify the range of data.
(Move the mouse over the range
of the original graph.)
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Source Data 7] x|
DataRange  Series |
— O-1-Ventilation
—— O-1-Heating
0-1-Cooling
0-1-Thermostat_ON
— O-1-Restart_stand-by
200 .
100 — v = s . |
H e SN e —
_‘mn -+ -} - o o - 0m % @ -
g2y fdngayd
|Condensing temp. :‘-J
Js |
[='copy_dataDEngD'1$a2: 444678 —a]

N\
() e ]
~—

When the range of data to be
added is written, click "OK"'.

mat Tools Chart' Window Help

IBa¥|a- || = % slE]
Al 7 ul===a=s 2 ds
£
3 (o [ = [ ] [ ] [ el [ ] [
o o} Q Q Q o o] 0
— O-1-Ventilation 0-1-Heating

0-1-Cooling
— O-1-Restart_stand-by
—— O-1-Heating_overload_2
0-1-Heating_overload_4
- 0-1-Cooling_low_ambient_temp._.

— O-LEvaloorati ng_temp.(TE)
Legend

2

— 0-1-Cooling_low_ambient_temp._4

(0-1-Thermostat_ON
- 0-1-Hot_gas_bypass
— 0-1-Heating_overload_3

i Plot Area
. - P
OFF | o _35
OFF 315
OFF ' | i 35
OFF = o o 8 X e e
OFF & rﬂ—h;:\:—_-‘giur_\,zbi‘mﬁf:ur [ j&'&wqt}z w37
OFF N 53 [ ¢ .'w'| =l ] 7
OFF 4N i fl | -\,' Ay L\ SR 1 7
Y | VA, VRS
—

| ‘J04_2620 || 3% Miciosoft Excel - eng...

The data series (condensing temperature) is additionally displayed within the graph.
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Collection and Playback of Data on Checker

[Reference 5]

B Plotting of data on indoor and outdoor units in one and same graph

D e | c | 0 | e | ¢ | o |

Select data to be plotted in one and same graph
from data on indoor units and copy the data by

column,

oluln-lulull..

o R z
e Boot data on outdoor units and click on a
2 " place to insert data on indoor units, and
5 then paste the data to this place.
E
A [ B [ ¢ [ b 1T E F G | H
0 o 5] 0 o 5] 0
1 1 1 1 1 1 1
& H D D 5 o c
m e i i u i 1}
b a s 5 [ n
i t [ c t _ d
e _ h h i t e
n e . o e n
t X _ _ n m s
_ c p p _ p i
t h i i l n
=] a P p I q
m n =) B 4] _
p g _ _ e P
. e t t _ r
r e e t e
_ m m e s
t P p m .
e p (
|1 | m i f k
2 215104 1321 18 39.1 57 10 45 362
3 215104 1321 16 39.1 57 10 45 362
0 156 382
Data on indoor and outdoor units are i 156 382
: 0 156 362
displayed on one and same sheet, thus
making it possible to plot the data in a
graph.

& Caution  The data on indoor units are sampled at 5-minute intervals and, therefore, do not follow the data

on outdoor units on an anytime basis
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5. Points of Analysis
5.1 Method of Use by Symptom

In the Case of Faulty Compressor

1.

While the compressor is running:

Compressor oil temp. > Evaporating temp. (Low pressure saturation temp.) + 10°C
Discharge superheated degree (Discharge pipe temp. — Condensing temp. (High pressure
saturation temp. ) > 10°C

(however, 5°C within 12 minutes after startup.)

Compressor oil temp. < 80°C (If this oil temp. reaches 80°C or more, the oil viscosity will be
degraded.)

Check whether or not suction superheated degree is on a wet trend.

(Check to be sure the control of outdoor unit EVs while in heating or that of indoor unit EVs
while in cooling.) < (Check whether or not the EVs are throttled.)

While the compressor stops running:

Ambient temp. + 15°C < Qil temp. < 80°C (Pass/Fail judgment of crankcase heater)

In the Case of Malfunction of Cooling

Check to be sure the temperature detected by pressure sensor has reached and kept
constant at target pressure (evaporating temperature).

Check to be sure the temperature detected by the liquid pipe thermistor of indoor unit
reaches about 5 to 7°C, and furthermore the temperature detected by the gas pipe
thermistor is about 10°C.

In addition, check to be sure the opening degrees of indoor unit EVs are about 500 to 1000
pulses, except while in capacity control mode.

(While in capacity control mode, the EV opening degrees are controlled toward closing side.
Thus, the superheated degree will have an increasing tendency.)

If the indoor unit EVs have uniform and same opening degrees, outdoor units have output
control instructions. In this case, check to be sure the data on outdoor units.

In the Case of Malfunction of Heating

Check to be sure the temperature detected by high pressure sensor has reached and kept
constant at target temperature (condensing temperature).

Check to be sure the temperature detected by the liquid pipe thermistor of indoor units
reaches about 38°C.

Check to be sure the opening degrees of indoor unit EVs are about 500 to 1000 pulses.
(If the EVs fully open (i.e., the opening degree is 2000 pulses (or approx. 1400 pulses for
R410A), refrigerant may be charged excessively or heating load may reach a high level.)
High pressure — Liquid pressure > 2 kg/cm2 at service ports on stop valve on the outdoor
unit side, which cannot be checked on the Checker.

(Due to the flow characteristics of EVs, unless the differential pressure between the front
and rear of the valve is a4 2 kg/cm?, the liquid is hard to flow.)

5.2 To Conduct Analysis

In order to collect or analyze the Checker data,

First of all, make Pass/Fail judgment on functional parts
For accurate data collection, be sure to check functional parts for any problem.
Example: Even though the thermistor showed a normal value at an ambient temperature, the
detection data got out of order with increasing temperature.
(Particularly, to collect data on products manufactured in many years ago, give consideration to
the example mentioned above.)
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Pay attention to “Condensing temp./Evaporating temp.” rather than to “High pressure/Low pressure”.
High and low pressures detected by each pressure sensor are displayed in values, converted
into pressure equivalent saturation temperatures, and used as target values for the capacity
control. Therefore, it is immediately obvious whether or not the target temperatures are
achieved.

Check each drooping/protection control for operating conditions and think about why this control is
performed.
Each stepping down/protection control is used to ensure reliability, not to protect malfunctions.
For example, do not consider that “The unit does not cool (or heat) due to control activated”.
Verify why the control is activated, in accordance with other data.

Are “discharge superheated degree and suction superheated degree” kept at proper levels, respectively?
Most of malfunctions on compressors result from “wet operation”. Referring to the diagnosis
procedure on the preceding page, check to be sure the discharge and suction superheated
degrees are kept at proper levels.

Use data on indoor units as reference values.
Data on temperatures and Evs' opening degrees of indoor units are updated every five minutes.
By contrast, data on outdoor units are updated earlier than that. As a result, even though data
on outdoor units can be collected, the data is not synchronized with that while in malfunction in
most cases. Give consideration to this point in order to verify the data on indoor units.
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5.3 Effective Use of Checker

Probe causes of wet operation using the Checker in combination with sensor kits.

Most of current malfunctions on compressors result from seizing of or damage to the
compressors due to the dilution of lubricant (refrigerant oil) caused while the compressors are in
wet operation.

In order to verify the wet operation using the Checker Type3, using DIII-NET and sensor input in
combination enables the collection of effective data.

(If the Checker is connected to PC board, no sensor kits can be used in combination.)

(Example of connection) For RSXYP16KJY1 (Information on slave units is omitted.)

Heat exchange Th | ="

a Header Th

Q : Outdoor unit standard Th

q : Sensor kit Th

3 : Sensor kit high pressure
? T sensor

Mount to the bottom ? \
of compressor \

q it Q il Discharge pipe Th
#Suction pipe Th
[ | d\‘\

Mount sensor kit to injection outlet pipe.

B,

Measure liquid
pressure,

m Through the ON/OFF operation of Injection solenoid valve and the temperature of outlet
pipe, determine whether or not oil leaks inside the solenoid valve.

B Measure the melting refrigerant into oil according to the temperature at the bottom of
compressor and also wet operation according to compressor operating temperature.

m Since the position of the suction pipe Th varies with models, mount the sensor kit Th in a
place where the suction pipe is connected at all times.
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5.4 Example of Checker Connection

Equipment subject to check

CDA

F1, F2 terminals
(Whichever IN-OUT or
OUT-OUT is applicable.)

{ Main unit of TYPE3

[

= "hmuagu-

II TR
|

F1, F2 terminals

Bl
i

=

]

Sensor input
section

Personal Computer

Mount to points
subject to checks.

T

B Pressure

sensor

Sensor kit
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5.5 Method of Mounting Sensor Kit

1. Determine the position to mount thermistor.
2. Clean the pipe. (Wipe condensate or dirt off the pipe, if any.)
& Caution Be sure to stop equipment before mounting the thermistor to a low temperature pipe.

(If the pipe is condensed or frozen, no accurate measurements are enabled.)

3. Bring the thermistor into close contact with the pipe in parallel and tightly wind aluminum
tape around them.

4. Wrap anti-sweat insulation tube or the like around pipe and thermistor (in order to make
them insensitive to ambient temperature.

5. Tie both ends of the anti-sweat vessel.

e
Pipe
C B Sensor kit thermistor
N—
E‘; €¢— Secure with aluminum tape.
\""-—.—-—
o

N
@/ 4——— Bind here.

Wrap anti-sweat insulation tube or the like and
then tie both ends of the tube with tie-wrap.

—— Bind here.
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5.6 Place to Save Data

All Folders X
& Desktop =
=) My Computer

w24 3% Floppy (4:)

== Sysdisk [C) <@ Be noted that the local disk varies with PC
- {0 Adobeapp to be used.
] Moware
=3 Datadisk [D:)
: D Jjava

#-{_] Adobeapp
-] Desktop

-] Drivers

- LP32005%_winds
#-42} My Documents
-] noset_E

@-r

[=-_ Program Files

-] Adobe

=] Cheker3
I e
& <4—— Data s saved in this folder.

-] public
-] tmp

The DIIl data is used to save transmission data on air conditioners.
However, this data cannot be analyzed with the Service Checker.
(If Quality Control Department from factory gives an instruction, collect and transmit the data.)
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(Case Example) EXIII: Abnormal discharge pipe temperature

120

== OUT]1 - Thermostat 120

Unit supplied: RSXYJ140KC (Japanese domestic model) equivalent to RSXY5K.
Malfunction conditions:
The compressor stops due to the abnormal high temperature of discharge pipe (F3)
approximately once a week.

Discharge pipe temperature control

®  When the compressor reaches the discharge pipe temp. of Td — Tc > 35°C, the liquid
injection will turn ON. When the discharge pipe temp. becomes Td — Tc < 15°C, the liquid
injection will turn OFF. However,for a period of five minutes after the completion of
compressor startup, oil return operation, or defrost operation, liquid injection is conducted on
all compressors which have started.
(Td: Discharge pipe temp., Tc: High pressure equivalent saturation temperature)

Referring to the Checker data (graph shown below)

m Even though the compressor reaches the discharge pipe temp. of Td — Tc > 35°C, liquid
injection is not activated. (This time, no data on compressor stop due to malfunction could be
collected.)

Cause of malfunction

m Since the compressor was shipped with a ROM for test unit use installed at the factory, even
though the compressor reached the discharge pipe temp. of Td — Tc > 35°C, liquid injection
was not activated. It is supposed that the discharge pipe temperature rose due to the long-
term operation of the compressor, thus resulting in the compressor stop due to F3
Malfunction (Abnormally high temperature of discharge pipe).

Countermeasure
B The compressor returned to the normal operation by rewriting the ROM data.

Liquid injection does not turn ON.

—— OUT1 - Th2: Heat exchange temp. === QUT1 - Th3-1: Discharge pipe

OUT]1 - Condensing temp. (TC) —— OUT1 - Evaporating temp. (TE) —— OUT1 - 20RT1: Injection 1 (INV)

aall

100 |I".\'..-n though the discharge pipe temp. has risen, liquid injection has never tumed ON, | * w

When Td-Te>35°C, the injection solenoid valve

80 should have been open, but it is not open,
60 | +
e Eo=
= 40 |
=%
£
S 207
0|
=20
I o mw i G B ol ok G ik mm s G SR e e S ok okt s M S ek e GG b e 3
W L) L 0 L L L L G L L) 3 ) ) L L G & ) 0 3 0 9 0 L W B B B B B &
W OWw oW W wwHE B B BE B AR BE R BB GG GGt Ut oD D O & © O
B & U ® © O = M B D - ® DO = RGOS D O = R G R O
Time
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Points of Analysis

(Case Example) VRV Il Heat recovery type: Malfunction of heating
Unit supplied: REYQ16M (Heat recovery type)
Malfunction conditions:

Indoor units produce abnormal sounds sometimes and do not heat up.

Referring to Checker data on occurrence of malfunction while in all-unit heating
operation (graph shown on the following page)

*

The suction pipe temperature has risen up to approximately 70°C.
Low pressure has reached approximately 1.5 MPa.

Discharge pipe stepping down control has been activated.

High pressure has not been stabilized.

According to the data above, it can be judged that high pressure gas may be bypassed to
low pressure side somewhere. Furthermore, since a temperature at the stop valve area of
suction gas pipe provided on site was measured and found to be approximately 50°C, it can
be judged that the gas is bypassed on the indoor unit side.(The suction gas pipe is only used
in cooling operation. Furthermore, this pipe is directly connected to the compressor, thus
causing no flow of high pressure gas.)

Referring to verification data on indoor units

Procedure for indoor unit operation

Among five indoor units connected, stop four indoor units in cooling mode (in order to set
the opening degree of the indoor unit expansion valve to 0 pls).

Operate the remaining one indoor unit in heating test operation mode. (The reason is that if
there is no indoor unit with thermostat ON while in heating mode, no high pressure gas will
flow in the discharge gas pipe.)Making measurement of indoor unit operation data according
to the aforementioned procedure will have an indoor unit which has an increased gas pipe
temperature even though no refrigerant flow at 0-pls opening degree of the electronic
expansion valve and the liquid and suction pipes are only connected. As a result, it can be
judged that the indoor unit with the increased gas pipe temperature has discharge and
suction pipes connected other way round.

Cause of malfunction

On the outdoor unit side, discharge gas was bypassed to the suction pipe. As a result, the
suction pipe temperature rose following with a rise of discharge pipe temperature and the
activation of discharge pipe temperature control, which disabled the continuous operation of
the compressor leading to the unstable state of high pressure. Furthermore, on the indoor
unit side, due to no discharge gas flow, no indoor units heated up and back pressure was
applied to the check valve, thus resulting in the occurrence of abnormal sounds.

Countermeasure

Pipes of indoor units (1), (3), and (4) provided on site were rectified.
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Data on occurrence of malfunction while in all-unit heating operation

e OUT2 - R2T: Suction pipe temp. == OUT2 -R31T: Discharge pipe temp. (INV) s OUT2 - Compressor 1 (INV)
m—— OUT2 - Compressor 2 (STD1) s (JUT2 - Compressor 3 (STD2) e (OUT2 - INV discharge pipe stepping down
control
OUT2 - High pressure gas side (MPa) OUT?2 - Low pressure gas side (MPa) N 35
140 - e ﬁ —_—
- — e ———
1201 High pressure does not bccomc stable. f

2.5

f | Discharge pipe stepping down control is activated.

Pressure [MPa]

Temp. [°C]

Low pressure reaches
approximately 1.5 MPa.

o

Graph of indoor unit (1)

Indoor unit (1)

| === NI - Remote controller set temp. w [N ] - Suction temp. IN1 - Indoor liquid pipe temp.
80 2500
IN1 - Indoor gas pipe temp. === [N - Indoor EV opening degree
70 | i)
L’l
: 2000 =
60 Even though electronic §
expansion valve is set to 0 pls, b
| the gas pipe temperature rises. '?o
0 \ 11500 £
— 2
= 5
£ x =
5 30 i : ! _ . ) | - 1000 z
20 —— 2 J—— 5
500 =
10 |
NI D MO©OTM~ —1DONWO©DMMN~OTO—I DNO@O MM~ m— ONWD M
NN NODOFTITTOBVOOO OO -~ NANNDADONDTITO ODNOO O — — — N
N WwwWwLwm|mWwu0nomWmLwnmmLuwWWwwwww o oo o owoww oo~~~/ P~ e
Time
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90 ]

80

70T

60 |

50

40

Temp. [°C]

== [N2 - Remote controller set temp. === [N2 - Suction temp.

Graph of indoor unit (2)

Indoor unit (2)

IN2 - Indoor gas pipe temp.

m== [N2 - Indoor EV opening degree

The opening degree of electronic expansion valve
and the temperatures of liquid and gas pipes vary in
a similar manner, With the electronic expansion
valve set to 0 pls, the gas pipe temperature only
rises approximately up the room temperature.

30

IN2 - Indoor liquid pipe temp. |

15:22
15:25
15:29
15:33

80

70

60 [

50

40

Temp. [°C]

30

== [N3 - Remote controller set temp. === [N3 - Suction temp.

15:36
15:40 |
15:44
15:51
15:55
15:58
16:02
16:06
16:09
16:13
16:17

Graph of indoor unit (3)

Indoor unit (3)

IN3 - Indoor gas pipe temp.

16:28

—_ 0 D NW© O MM~ =% M N D
MO TD DN oo O — —
o O O O O O O O M~~~
s = v o5 o Rl s o By o o i s

=== [N3 - Indoor EV opening degree

17:19
17:23

Even though the electronic expansion valve
is set to 0 pls. the gas pipe temperature rises.

IN3 - Indoor liquid pipe temp. | __

15:22
15:25
15:28
15:32
15:35

15:38
15:42
15:45
15:48
15:52
15:55
15:58

16:02
16:05
16:08
16:12

16:15

16:18
16:22
16:25

Time

16:28

SN WD O N WD @ NN WD DN WD DN WD
Mo T T TINNND O Q- —
©C B OO 6o~~~
T S S g

17:18

17:22
17:25

2500

2000

1500

1000

500

2500

2000

1500

1000

1 500

Expansion valve opening degree [pls]

Expansion valve opening degree [pls]
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Graph of indoor unit (4)

Indoor unit (4)
== N4 - Remote controller set temp. == IN4 - Suction temp. IN4 - Indoor liguid pipe temp.
451 7 1600
IN4 - Indoor gas pipe temp. m== [N4 - Indoor EV opening degree
40 =1 — - - n i, 1400
35 &
1200 8
=0
30 — 3
1000 2
] = - : p— -§ 0 =
5_) 25 / E | _H__F—"_'_Ei §
B | Vi PR S —— 1800 $
§ 201 /‘ E
E—
600 §
15 Even though the electronic expansion valve is ) 2
set to 0 pls, the gas pipe temperature rises. . S
400 o
10
5 = 200
0 0
NI D MO O~ —IDONO©DMM~OFO— DD NGO MM~ — < 0N DM
NN N OFTTITOLL N OO = = NANNO®OOETOOOL O Q= N
D WwWwwWwWwuwmwwLwwWwWwwoowwwwwwwwwwwwr~M~"RTMPRTMPRMR~P-
Time
Graph of indoor unit (5)
Indoor unit (5)
=== [N1 - Remote controller set temp. ==== INI - Suction temp. IN1 - Indoor hiquid pipe temp.
3577 1400
IN1 - Indoor gas pipe temp. === [N1 - Indoor EV opening degree
30 1200
25 5
11000 g
=
_ 20 I 3
o | Tm—— R — . 800 2
g — a
- - _ 5]
E. 15 /v g
& The opening degree of electronic expansion valve and | 600 2
10 the temperatures of liquid and gas pipes vary in a g
similar manner. With the electronic expansion valve | 400 _§
5 set to 0 pls, the gas pipe temperature only rises E
M approximately up the room temperature. e
[54]
o 1 200
oy S 0
SN WD MW O S~ DD N O M~ O s 00— W3O O MM~ — = DN Mm
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(Case Example) Ve-up STD RSXYP 5-10L:Malfunction of heating (Indoor units are all in fan operation

(¥

mode.)

€ Features of data
B The system is under heating overload (high pressure stepping down) control.
B The condensing temperature (high pressure) has reached the target value.
B The operating frequency of INV compressor does not increase.

(STD compressor stops running.)
B The opening degree of outdoor unit EV is small.

2

¢ Diagnosis
The compressor is low in capacity but reaches the target value of Tc and also under heating
overload control. Consequently, the compressor load does not increase even if an increase of

the capacity is demanded by the indoor unit.

¢ Cause

Non-condensable gas may have mixed in the refrigerant system.

4 Countermeasure

The system returned to good running conditions by the replacement of refrigerant.(Abnormal

rise in high pressure occurred on the recovery unit while in refrigerant recovery operation. «
Non-condensable gas)

IT1 - R2-11T: Heat exchange temp 1.

— ()T - Eva

— Ol

T1 = Outdoor unit EV opening degree 1

= OUTI - R3-11T: Discharge temp. (INV}
OUTI - INV frequency
OUTI = Outdoor unit EV opening degree 2

OUTI - R6-1T: Suction temp.
OUT1 - Heating overload 2

OUTI - Gy
OUTI-H

temp. (Tc)

eating overload 3

Heating overload 3 (High pressure drooping)
w P . . )
Heating overload 2 (High pressure stepping down) 600
120 B
500
100 iy
5} =
%) &
e, - i | 400 g
E’. &0 @
8 Te has reached the tarzet value for heating operation. | ‘ - '| Indoor unit is in forced operation. =0
{ b
&0 \ i o
| :
W INV compressor is in operation || sss— { \ _;f
at a minimum frequency. ! £
00 F
=
/_\_ Z
g 5
e ¥ ik
0 !,v 7 / — 11'_
Opeming degree of outdoor unit EV 1s small (Circulating refmngerant quantity is low.)
-20 0
FFF P FFTEFTFTEES S SF S S
Time
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1. Characteristics of Refrigerant
R22

1.1

Characteristics of Refrigerant
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The pressure values in the diagram show absolute pressure.

Deduct 0.1MPa to obtain gauge pressure.
Bce xaTajsoru u HHCTPYKUHHU 3/1€Ch

*

192



Characteristics of Refrigerant

Si30-408

1.2 R407C
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The pressure values in the diagram show absolute pressure.

Deduct 0.1MPa to obtain gauge pressure.
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Characteristics of Refrigerant

Si30-408

(R407C)
Liquid temperature Gas temperature
(kg/lcm?)  MPa
T N
[]
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ot ot L
40 20 0 20 40 60 80 100 120 140
Temperature (°C)
(R407C)
Temperature Temperature Temperature
Pressure —— - Pressure —— - Pressure —— -
MPa Liquid side | Gas side MPa Liquid side | Gas side MPa Liquid side | Gas side
°C °C °C °C °C °C
0.00 — -37.0 1.00 21.7 27.5 2.00 46.9 51.9
0.05 — —28.9 1.05 23.2 29.0 2.05 47.9 52.8
0.10 — —21.4 1.10 24.7 30.5 2.10 48.9 53.7
0.15 — -16.3 1.15 26.3 32.0 2.15 49.8 54.6
0.20 — -11.5 1.20 27.8 33.5 2.20 50.8 55.6
0.25 — —7.6 1.25 29.3 34.9 2.25 51.8 56.5
0.30 — -3.7 1.30 30.9 36.4 2.30 52.7 57.4
0.35 — -0.6 1.35 32.0 37.6 2.35 53.7 58.3
0.40 — 2.5 1.40 33.2 38.7 2.40 54.7 59.2
0.45 -1.1 5.4 1.45 344 39.9 2.45 55.6 60.2
0.50 1.4 7.9 1.50 35.6 411 2.50 56.6 61.1
0.55 3.9 10.3 1.55 36.8 42.2 2.60 58.4 62.8
0.60 6.4 12.7 1.60 38.1 43.4 2.70 60.0 64.3
0.65 8.7 14.9 1.65 39.3 44.6 2.80 61.6 65.9
0.70 10.6 16.8 1.70 40.5 45.7 2.90 63.2 67.4
0.75 12.6 18.7 1.75 41.7 46.9 3.00 64.9 68.9
0.80 14.5 20.6 1.80 42.9 48.1 3.10 66.5 70.5
0.85 16.5 22.5 1.85 441 49.2 3.20 68.1 72.0
0.90 18.4 24.4 1.90 45.0 50.0 3.30 69.8 73.5
0.95 20.2 26.1 1.95 46.0 50.9 3.40 71.4 751
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Characteristics of Refrigerant

1.3 R410A

Si30-408
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The pressure values in the diagram show absolute pressure.

Deduct 0.1MPa to obtain gauge pressure.
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Characteristics of Refrigerant

Si30-408

(R410A Thermodynamical Characteristics)

DAIREP ver2.0

. Specific heat at . Specific entropy
Vapor pressure Dens%y constant Specific enthalpy
Temperature pressure (kJ/kgK)
(p°0) kPa) (kg/m°) (kJ/kgK) (kJ/k
Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor Liquid Vapor
-70 36.13 36.11 1410.7 1.582 1.372 0.695 100.8 390.6 0.649 2.074
—68 40.83 40.80 1404.7 1.774 1.374 0.700 103.6 391.8 0.663 2.066
—66 46.02 45.98 1398.6 1.984 1.375 0.705 106.3 393.0 0.676 2.058
—64 51.73 51.68 1392.5 2.213 1.377 0.710 109.1 394.1 0.689 2.051
—62 58.00 57.94 1386.4 2.463 1.378 0.715 111.9 395.3 0.702 2.044
-60 64.87 64.80 1380.2 2.734 1.379 0.720 114.6 396.4 0.715 2.037
-58 72.38 72.29 1374.0 3.030 1.380 0.726 117.4 397.6 0.728 2.030
-56 80.57 80.46 1367.8 3.350 1.382 0.732 120.1 398.7 0.741 2.023
-54 89.49 89.36 1361.6 3.696 1.384 0.737 122.9 399.8 0.754 2.017
-52 99.18 99.03 1355.3 4.071 1.386 0.744 125.7 400.9 0.766 2.010
-51.58 101.32 101.17 1354.0 4.153 1.386 0.745 126.3 401.1 0.769 2.009
-50 109.69 109.51 1349.0 4.474 1.388 0.750 128.5 402.0 0.779 2.004
—48 121.07 120.85 1342.7 4.909 1.391 0.756 131.2 403.1 0.791 1.998
—46 133.36 133.11 1336.3 5.377 1.394 0.763 134.0 404.1 0.803 1.992
—44 146.61 146.32 1330.0 5.880 1.397 0.770 136.8 405.2 0.816 1.987
—42 160.89 160.55 1323.5 6.419 1.401 0.777 139.6 406.2 0.828 1.981
—40 176.24 175.85 1317.0 6.996 1.405 0.785 142.4 407.3 0.840 1.976
—-38 192.71 192.27 1310.5 7.614 1.409 0.792 145.3 408.3 0.852 1.970
—-36 210.37 209.86 1304.0 8.275 1.414 0.800 148.1 409.3 0.864 1.965
-34 229.26 228.69 1297.3 8.980 1.419 0.809 150.9 410.2 0.875 1.960
-32 249.46 248.81 1290.6 9.732 1.424 0.817 153.8 411.2 0.887 1.955
-30 271.01 270.28 1283.9 10.53 1.430 0.826 156.6 4121 0.899 1.950
—28 293.99 293.16 12771 11.39 1.436 0.835 159.5 413.1 0.911 1.946
—26 318.44 317.52 1270.2 12.29 1.442 0.844 162.4 414.0 0.922 1.941
—24 344.44 343.41 1263.3 13.26 1.448 0.854 165.3 414.9 0.934 1.936
—22 372.05 370.90 1256.3 14.28 1.455 0.864 168.2 415.7 0.945 1.932
-20 401.34 400.06 1249.2 15.37 1.461 0.875 1711 416.6 0.957 1.927
-18 432.36 430.95 1242.0 16.52 1.468 0.886 174 .1 417.4 0.968 1.923
-16 465.20 463.64 1234.8 17.74 1.476 0.897 177.0 418.2 0.980 1.919
-14 499.91 498.20 1227.5 19.04 1.483 0.909 180.0 419.0 0.991 1.914
-12 536.58 534.69 1220.0 20.41 1.491 0.921 182.9 419.8 1.003 1.910
-10 575.26 573.20 12125 21.86 1.499 0.933 185.9 420.5 1.041 1.906
-8 616.03 613.78 1204.9 23.39 1.507 0.947 189.0 421.2 1.025 1.902
—6 658.97 656.52 1197.2 25.01 1.516 0.960 192.0 421.9 1.036 1.898
-4 704.15 701.49 1189.4 26.72 1.524 0.975 195.0 422.6 1.048 1.894
—2 751.64 748.76 1181.4 28.53 1.533 0.990 198.1 423.2 1.059 1.890
0 801.52 798.41 1173.4 30.44 1.543 1.005 201.2 423.8 1.070 1.886
2 853.87 850.52 1165.3 32.46 1.552 1.022 204.3 424.4 1.081 1.882
4 908.77 905.16 1157.0 34.59 1.563 1.039 207.4 424.9 1.092 1.878
6 966.29 962.42 1148.6 36.83 1.573 1.057 210.5 4255 1.103 1.874
8 1026.5 1022.4 1140.0 39.21 1.584 1.076 213.7 425.9 1.114 1.870
10 1089.5 1085.1 1131.3 41.71 1.596 1.096 216.8 426.4 1.125 1.866
12 1155.4 1150.7 1122.5 44.35 1.608 1117 220.0 426.8 1.136 1.862
14 1224.3 1219.2 1113.5 4714 1.621 1.139 223.2 427.2 1.147 1.859
16 1296.2 1290.8 1104.4 50.09 1.635 1.163 226.5 427.5 1.158 1.855
18 1371.2 1365.5 1095.1 53.20 1.650 1.188 229.7 427.8 1.169 1.851
20 1449.4 1443.4 1085.6 56.48 1.666 1.215 233.0 428.1 1.180 1.847
22 1530.9 1524.6 1075.9 59.96 1.683 1.243 236.4 428.3 1.191 1.843
24 1615.8 1609.2 1066.0 63.63 1.701 1.273 239.7 428.4 1.202 1.839
26 1704.2 1697.2 1055.9 67.51 1.721 1.306 2431 428.6 1.214 1.834
28 1796.2 1788.9 1045.5 71.62 1.743 1.341 246.5 428.6 1.225 1.830
30 1891.9 1884.2 1034.9 75.97 1.767 1.379 249.9 428.6 1.236 1.826
32 1991.3 1983.2 1024.1 80.58 1.793 1.420 253.4 428.6 1.247 1.822
34 2094.5 2086.2 1012.9 85.48 1.822 1.465 256.9 428.4 1.258 1.817
36 2201.7 2193.1 1001.4 90.68 1.855 1.514 260.5 428.3 1.269 1.813
38 2313.0 2304.0 989.5 96.22 1.891 1.569 264.1 428.0 1.281 1.808
40 2428.4 2419.2 977.3 102.1 1.932 1.629 267.8 427.7 1.292 1.803
42 2548.1 2538.6 964.6 108.4 1.979 1.696 271.5 427.2 1.303 1.798
44 2672.2 2662.4 951.4 115.2 2.033 1.771 275.3 426.7 1.315 1.793
46 2800.7 2790.7 937.7 122.4 2.095 1.857 279.2 426.1 1.327 1.788
48 2933.7 2923.6 923.3 130.2 2.168 1.955 283.2 425.4 1.339 1.782
50 3071.5 3061.2 908.2 138.6 2.256 2.069 287.3 4245 1.351 1.776
52 3214.0 3203.6 892.2 147.7 2.362 2.203 291.5 423.5 1.363 1.770
54 3361.4 3351.0 875.1 157.6 2.493 2.363 295.8 422.4 1.376 1.764
56 3513.8 3503.5 856.8 168.4 2.661 2.557 300.3 421.0 1.389 1.757
58 3671.3 3661.2 836.9 180.4 2.883 2.799 305.0 419.4 1.403 1.749
60 3834.1 3824.2 814.9 193.7 3.191 3.106 310.0 417.6 1.417 1.741
62 4002.1 3992.7 790.1 208.6 3.650 3.511 315.3 415.5 1.433 1.732
64 4175.7 4166.8 761.0 225.6 4.415 4.064 321.2 413.0 1.450 1.722
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2. Psychrometric Chart

VLI L 160 060 680 880 80 930 S0 0 €0 280 180 080 60 80 L0 90 S0
\ \ \ \ \ \ \ [0.]1omesedwsy ging-fig M /m \ / N/
000-0—S8G1 87 Lv 97 Gb by €5 2 1y O GE 88 LE 05 CE Ve € 2 16 08 62 82 42 2 SR L £2 22 12 02 6T ST LI QI GIpTRI 2l 11Ol 6 8 L 9 S o 10 -2 8- b= G-9- 4= 8- 6-0I-
E 7 T-INL] MR T AL TN RE AR T o ek I 252 ¢ S0 T 0 LW A M S =it
100" 0F—T : P ot T g P S ma = S SuRAN T =
S RS RSN S RS SRR S S e SSIEENSHE RS SeiEe S NS e s s S e s N s
CE At LT e RN L v S T s sl S it Pt et >
€00°0F o gy SRR |y TR T S ~F == L
5000 E—PeS Tl | T Tl RIS T T b P N e T e S B e PR > ST
s00'0E—+ b - o //,//\\aﬂ, IWAETIENNUR VA\ RS Ry RSP 27 a/mo_
500 0E—s AR ARSNPESYREE SR 2 SVGPRNSRels S ges RS ¥ T erem %
3 L - < S =< ~ ~ S < = <
bt B T TR, P [t TR RV S RIS A A X
100 om 0//; RY SK & IV\ ~L P N K 2% ALY O.WN b s o Q
. ” = s < i) < /lll ~ s d < ~~, > = L] -0 A ,/
o S TR R RS PR B IR e 5
O Ao AN oIS R R A RS P3ae ok ®
. 010°0E %\@QQ = SRRR L SN NG B FS > P
00°1 B S LV FoES NGL7 T o N i s B K . TS 4 4 &Y
s6'0E 110°0F T K IR BRI AN ’ >
0670 Ns.om fA.II 3 < \%§ 4 s A I P _ 3 < /\\;\/ +, » K A ) &
8 0E", erooF—tl SYARNSE2 A SVAP S NGRS S90S
©ogoEs . E R A S NI L A DRSS AA AL
2 " y10°0F T T <P 2 S S < 4 4
2 SLoES E RSN - X SR S Y
Q. E S ST0°0E= N ~¥._ 7 ST AT q e K Qo
T ooE® TSIV DV AR S
o E - 910°0F g 7 3 < S = S y Q
E 5 910°0F NAERSNP EETA VA
8 59'0F 5 L0 E R SIS s e S AT
&S NS DA e T L ATV A A4
8 090 grq-0F WA/o B TR SN XPGX TR X VIREAARATS
ST I S AN N A MV o KA NP ATLAC %
® ssoF3 VO e R o4\ A 24 B 6% S
R = e e A <o S 2 ST - WA AR A
T EQ o PR > A S ED 4 T
Lo ES SEL AT A AR AM 3 o
05°0F" > e20°0F- Ay . N 7L S/ SN
\[vNo.on ™~ J/ . \ IS IA. JA,\_ N :«Vﬂ
= ~, T § \ o QO
e R RN A S T e 7S
spot” mNo.ow NG TA < \6 /' fx% SN \Q\,\\\J*N
n mmo.om A\ //,//,HNA ,wﬁ/},\ \ R \ 3 .\b.\s\ﬁ\ \«0\&0
# CE VNS TR I AN ALY T Y s % \@\ﬂ\ Sn
820°0F /,\%./ A ,/w A N xQW
ook 620°0ES: TRga R ,\ S Ko %o 0.0G+ 01 0| - :enjeiadwa]
f OMNOWI S RV T AN [AS 34 % ‘edG2E 10| eInsseld
1€0°0F y ~ 7 =
S RAMNR-YATRATATV AL ~ 4 [IS] 1eyD x-y A1y 1slop
- 28070 - ] %S
‘nE )/ W ™ > \/k - Lo
££0"0F— X S
o TRV NVIR VS SV Vi °
880 E A T VK- S
o TSRO X
960" 0F L. * AR SYDSAVY, S
mm 0 hmo.om sy V I\ / \; #%! o A\
05 67 87 L 97 G b7 CV 27 1v OF 6C 86 LS 98 ' <

Appendix

rufir

» https:

Bce xaTajioru u HHCTPYKUHHU 3/1€Ch



How to Calculate Cooling / Heating Capacity Si30-408

3. How to Calculate Cooling / Heating Capacity

Measure the temperatures of suction air and discharge air of indoor unit. Then, calculate the
capacity by using the psychrometric chart.

How to calculate the cooling capacity

1 x Air flow rate x

Cooling capacity = (Enthalpy of suction air — Enthalpy of discharge air) x

Specific volume of discharge air 3600
(kW) (kJ/kg) (kJ/kg) (kg/m3) (m3/h)
Example for cooling capacity calculation
Suction air. . .. .. Dry-bulb temperature: 30°C ~ Wet-bulb temperature: 24°C

Discharge air. . . . Dry-bulb temperature: 20°C ~ Wet-bulb temperature: 18.5°C
Air flow rate. . . .. 800 m¥h

According to the psychrometric chart, following values are obtained.
Enthalpy of suction air: 72.7 kd/kg
Enthalpy of discharge air: 52.9 kJ/kg
Specific volume of discharge air: 0.85 m3/kg
Cooling capacity is obtained by substituting those values to the above calculation formula.

\ . 1
Cooling capacity = (72.7 — 52.9) x
g capacity = ( ) 085

x 800 x

L
3600 5.18kW

How to calculate the heating capacity

Heating capacity = 1.00 x Discharge air temperature — Suction air temperature x Air flow rate x ! X !
Specific volume 3600
(kW) (kJ/kg - k) ("C) (°C) (m3/h) (kg/m3)

Example for heating capacity calculation

Suction air temperature . .. .. 15°C

Discharge air temperature . . . 45°C

Airflowrate. . ............. 800 m3h
According to the psychrometric chart, following value is obtained.

Specific volume ... 0.91 m3kg

Heating capacity is obtained by substituting those values to the above calculation formula.

Heating capacity = 1.00 x (45 —15) x 800 x T 1 _733w

0.91 3600
Appendix
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Si30-408

Field Settings for the Replacement of the Spare Control PC Board

4. Field Settings for the Replacement of the Spare

Control PC Board

Horsepower should be set by using the switch on the PC board when the control PC board is

replaced.

1. Check the model name of the outdoor unit whose control PC board is replaced.
2. After checking the model name, make settings according to the following table.

1.RXY5 ~ 48M, RX5 ~ 48M, RXYQ5 ~ 48M, REYQ8 ~ 48M
In order to replace by the space PC board, change the setting of DIP switch (DS2) on the PC

board as shown below.

Default condition of DIP switch
DS2

T

OFF

1 2 3 4
5HP 8HP 10HP 12HP 14HP 16HP
DS2-2 OFF OFF ON OFF ON OFF
DS2-3 OFF ON ON OFF OFF ON
DS2-4 OFF OFF OFF ON ON ON

Appendix
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Field Settings for the Replacement of the Spare Control PC Board

Si30-408

2. RSXYP5, 8, 10L

In order to replace by the space PC board, change the setting of DIP switch (DS1) on the PC

board as shown below.

Default condition of DIP switch
DSH1

| HE AR

OFF
1 2 3 4 5 6 7 8

5L 8L 10L

DS1-7 ON OFF ON

DS1-8 OFF ON ON

3. RSXP16 ~ 30K, RSXYP16 ~ 30KJ, RSEYP16 ~ 30KJ

In order to replace by the space PC board,, change the setting of DIP switches (SS2 to SS5) on

the PC board as shown below.

S§S82 SS3

SS4

SS5

A B C D

RSXYP16KJ
RSXP16K, RSEYP16KJ

RSXYP18KJ
RSXP18K, RSEYP18KJ

RSXYP20KJ
RSXP20K, RSEYP20KJ

RSXYP24KJ
RSXP24K, RSEYP24KJ

RSXYP26KJ
RSXP26K, RSEYP26KJ

RSXYP28KJ

RSXP28K, RSEYP28KJ | ™ "

RSXYP30KJ

RSXP30K, RSEYP30KJ | ™ -

Capacity setting table

n Note:  Resetting of power supply switch is neccessary after capacity setting.
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Si30-408 Adaptors for Connection of Air Conditioners

5. Adaptors for Connection of Air Conditioners

5.1 Wiring Adaptor for Electrical Appendices (2)
<KRP4A51, 52, 53, 54>

<Application / Intended use>
This adapter enables remote operation control, remote temperature setting, operation display,
fetch of malfunction display, and others, but cannot be used in combination with other
centralized controllers. A single unit of this adapter performs a batch control of a group
connected through the remote controller transmission line (P1/ P2).
n Note: No systems without remote controller are available. A single unit of remote controller is
absolutely needed.
Furthermore, for two-remote-controller system, this adapter is not usable.

<] Adapter for group remote control

To centralized monitor panel j , To outdoor unit
L 1 L 1

)

(Up to 16 units at maximum)

5.1.1 Part Names and Functions

TERMINAL BOARD FOR DISPLAY SIGNAL
(X3M)

SERVICE MONITOR (H10P: Red) Connects operation and error output to a

SERVICE MONITOR (H1P: Green)

This lamp flashes while the CPU is
operating normally.

This lamp lights up when trouble
occurs In electrical wiring or setting
switches. Remote control is disabled.
(This LED is out in constant

remote point (central control monitor, etc.)
(Nomat operation: W1, W2; Error: W3, W4)

operation.)
TEMPERATURE SETTING ON/OFF SWITCH
POWER SUPPLY CONNECTOR (SS2) (Factory set : POSSIBLE)
g‘gac':'gnneclor on indoor unit PC (0) O) To enable temperature setting
(SKY AIR--X35A, VRV--X18A) wi meossLe | R, controer, set
x ss2 To Eolate 1emperatu|re setting
| at the remote control point,
TRANSMISSION WIRING (P1, P2) w4 setto “IMPOSSIBLE"P
To P1 and P2 on indoor unit o
terminal board ?f‘_flﬂ
/lﬁ]
olal on CONTROL MODE SELECTOR
Qe || 0 .o N SWITCH (RS1) (Factory set :0)
CHANGEOVER SWITCH (SS1) (Factory set : — — ~=~ | For selecting the t;g)e of system
VOLT)) operation permitted via remote.

Set fo “NON VOLT" to input a no-voltage
normally open contactor on the remote control
input terminal board (TeSt).

TEMPERATURE SETTING INPUT
TERMINAL (X2M)

Temperature setting is determined
by a resistance value between 0
and 135. Never apply voltage to
this for any reason whatsoever.

REMOTE CONTROL INPUT TERMINAL BOARD (X1M)

Connects control input from the remote controt (central controt
monitor, timer, etc.).

5.1.2 Wiring

For details, see back
age of the
LECTRIC WIRING.

(B0122)

1. For a start, make wire connections between the indoor and outdoor units, between
respective power supplied, and between the indoor unit and remote controller, and then check
whether or not the units normally operate. (Particularly, in order to use the adapter in
combination with the group control of the remote controller, check to be sure the jumper wiring.)
For details, refer to information in the Installation Manual of indoor unit and outdoor unit.

2. Lastly, make wire connections to external equipment such as the centralized control monitor
and other settings.

For details, refer to information in “Wiring to external controller (e.g. centralized control
monitor)”.
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Adaptors for Connection of Air Conditioners Si30-408

Connection to
indoor unit

Relay harness (2)

Adapter for group distant control Terminal block for

(Blue) connecting wiring
== BE (VRV 6P)
X2Au"/ R
E X1AL R | VRV Multi__ X18A

(White) éI/

Indoor unit PC
Relay harness (1) board ass'y

Use the relay harmesses (1) and (2) provided to connect wires as shown in figure above.

m Connect the relay harness (1) to the connector on the indoor unit PC board ass'y
(i.e., X18A on VRV).

B The relay harness (2) has no polarities. Connect wires to terminals P1 and P2 on the
connecting wiring terminal block provided in the indoor unit switch box.

Wiring to external 1. Input for distant control (operation)

controller (e.g. Depending on whether the INPUT selector switch is set to the “VOLT" or "NON VOLT”,
centralized connect wires according to the procedure shown below.
control monitor For input in "1 NON VOLT
) "VOLT" mode: VoLT
Set the INPUT selector switch
(S8S1) to "VOLT". 7
(Factory set: "VOLT") SS1

Connect the Use 12 to 24 VDC for the external power
control input on supply. An approx. 10-mA input current is
the common side. required per contact.Pay attention to the
(No polarities) capacity of the power supply.
\ / Use micro-current contacts.
12t0 24 VDC (Use contacts of minimum
BC © s7—==— | applicable load of 12 VDC
B2 Input B?| l and 1mA or less.)
Input A (|
B1
Adapter PC board
KRP4A51, 52, 53, 54 VOLT
For input in
Set the INPUT selector switch | ﬂ
(SS1) to "NON VOLT".
SS1
Use micro-current
contacts.
(Use contacts of minimum
] applicable load of 12 VDC
BC 5 and 1mA or less.)
Input B
B2 . ?ll t A ‘l
npu
B1 o
Adapter PC board
g:I;F;iASL 52, (Wiring specifications)
’ Types of wires...Sheathed vinyl cords
or cables
Size of wire...0.18 to 1.25 mm?
Total length of wiring...150 m at maximum
<Caution>
In order to prevent malfunctions, keep
distance this wiring from the power
lines.
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& Caution

& Caution

2. Setting of CONTROL MODE selector switch (RS1)

through input A or B.

Use the CONTROL MODE selector switch (RS1)
to make selection and setting of control mode

/0\ CONTROL MODE
SELECTOR SWITCH

(Factory set)
“0" position

(@ To use the system only for display function only in individual display mode

Position Function

0 Individual display (with input ignored)

(@ To operate the system using constant input to the input A

. . L Contents withinput
Position Function Contents with input A tuned ON A turned OFF
1 Remote controller | Operation (The remote controller is inhibited
inhibited at all times.)
2 Centralized priority | Operation + Remote controller permitted
Operation + Only remote controller stop
3 Remote controller | permitted Stop + Remote
stop permitted (Operation from remote controller is controller inhibited
disabled.)
Remote controller permitted
4 Remote controller (Operation from remote controller is
permitted / stop impossible.)

The input B is used for forcedly OFF. If this input B is turned ON, the system will be put into
“Stop + Remote controller inhibited”, thus disregarding the input A. Even if the input A is turned
ON with the input B in an OFF state, the content with the input A turned ON will not be provided.
In this case, the input A should be turned ON again.

(® To operate the system using instantaneous input to the input A
(Use instantaneous input with ON time of 200 msec or more for the input A.)

Position Function Contents of input A Function of input B
Remote Stops if the input A is turned ON while in The input B will be
5 controller operation. put into forcedly
inhibited Operates if the input A is tuned ON while in stop. | OFF function mode.
(If the input B is
. . . _ turned ON, the
. Stops if the input A is turned ON while in system will be put
6 Last-pressing operation. _ _ o into “Stop + Remote
priority Operates if the input A is tuned ON while in stop. | controller inhibited,
(The remote controller is permitted at all times.) | |nput A
disregarded”.)

€ To conduct demand control using input B

Position | Functions & contents with input A turned ON Functions with input B turned ON
C Remote controller inhibited Forcedly thermostat OFF command
D (Same as Position 5) Energy saving operation command (*)
E Last-pressing priority Forcedly thermostat OFF command
F (Same as Position 6) Energy saving operation command (*)

m Forcedly thermostat OFF command

This command is used to operate the indoor unit only in forcedly fan mode.

® Energy saving operation command (*)

This command is used to operate the system with set temperature increased by 2°C in
cooling operation or decreased by 2°C in heating operation.

B In this case, even though the input A is turned ON, the system will make a stop, thus

stopping all units in one and the same group.
On the SkyAir series, even though Position D or F is selected, the forcedly thermostat OFF

*

command will be issued.
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(@ To operate the system on two input contacts using instantaneous input for the input
A and input B
(Use instantaneous input with ON time of 200 msec or more for the input A.)

Position Function Contents of input A Contents of input B
7 Remote controller Operation (The remote controller is
inhibited inhibited at all times.)
: . Operation + Remote controller
8 Centralized priority permitted
Operation + Only remote controller stop | Stop + Remote
9 Remote controller stop | permitted controller inhibited
permitted (Operation from remote controller is
impossible.)

Only remote controller permitted
(Operation from remote control is
impossible.)

A Remote controller
permitted / stop

Stop (The remote
controller is permitted
at all timed.)

Operation (The remote controller is

B Last pressing priority permitted at all times.)

& Cautions ® Using normal input for the input B in Positions 7 to A will put the system into forcedly stop
function (with input A disregarded).
m |n Position B, the normal input cannot be used for the input B.

3. Input of temperature settings

In order to make temperature settings from both remote and remote
controllers, set this switch to "Permitted". (Factory set: Permitted)
Permitted: Use this mode to make temperature settings from both remote
and remote controllers. (Last setting priority control is enabled.)
ss2 Inhibited: Use this mode only to make temperature settings from the
%4 remote. (No temperature settings are enabled from the remote
IMPOSSIBLE| POSSIBLE controller.)

A ? NEVER apply voltage to terminal
At A*or A"

Adaptor
KRP4A51 ¢ 5253

Temperature settings corresponding to resistance values in the range of 0 to 135Q can be

made.
Set temp. (°C) 16 17 18 19 20 21 22 23 24
Resistancevalue | 4 34 | 5.0~ 13.8~ 22.4~ 31.0~ 39.4~ 48.2~ 56.6~ 65.2~
(Q) e 11.6 20.0 28.4 36.4 44.8 52.8 61.2 69.4
Set temp. (°C) 25 26 27 28 29 30 31 32
Resistance value | 73.8~ 82.4~ 91.0~ 99.4~ 108.6~ | 117.2~ | 125.8~ | 134.2~
77.8 85.8 94.0 102.2 110.4 119.2 127.4 140.0

& Caution  The resistance values are counted in wiring resistance.

(Wiring specifications)

Types of wires ... Sheathed vinyl cords
Size of wire ... 1.25 to 2.00 mm?

Total length of wiring ... 70 m at maximum

(Caution)
In order to prevent malfunctions, isolate this wiring from the power lines.
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4. Fetch of display signals

Normal operation output terminals (W1 and W2) and malfunction output terminals (W3 and
W4) are used for no-voltage normal contact output.

(Allowable current is 10mA to 3A per contact.)

Normal operation output (Ry1)
ON when the indoor unit is
operating normatly.

Operation display L,
— T =24V
~ 24V

Power | _
Error display 220v

source | _ o4qy

Error output (Ry2)

ON when the indoor unit stops because
of malfunction or when a transmission
error occurs between the adaptor and
the indoor unit.

Adaptor
KRP4A51 ¢ 5253

& Caution In order to use power supply of 220 ~ 240 VAC, keep the power supply cable away from input

wirings.

The following table shows the display of output.

Output BOtQUTX ;d&OFI‘:)Ilzz are me'é gr?\lly Ry2 is only turned ON.
This system stops due to malfunction or
Display Stop Normal operation | transmission error between the adapter PC
board and indoor unit.
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5.1.3 Settings of Remote Control Mode Selector Switch (RS1)

Position

Function

Contents of operations in input mode A or B

Input A (Between B1 and Bc)

Input B (Between B2 and Bc)

0

Disregard for input

1

Remote controller
inhibited

ON to operate, OFF to stop the system

ON to operate (Remote controller permitted),

2 Centralized priority OFF to stop the system (Remote controller
inhibited))
3 Remote controller Same as Position 1 (Only Remote controller stop
permitted / inhibited is permitted at all times.) Owgf; SQ?P the system (Remote controller
inhibite
Remote controller ; inhibit | OFF to it input A
: i ON to permit the remote controller, OFF to inhibit permit inpu
4 %eFrlr:nltted /inhibited & the remote controller and stop.
5 il:r{]ﬁ$gé%controller Operate / Stop (Cyclic) (Instantaneous input)
: - Same as Position 5 (Only Remote controller is
6 Last pressing priority permitted at all times.)
7 ?}ﬁgg%edcontroller ON to operate the system (Instantaneous input) | ON to stop the system (Instantaneous input)
: - ON to operate the system (Remote controller ON to stop (Remote controller inhibited)
8 Centralized priority permitted) (Instantaneous input) (Instantaneous input)
Remote controller stop Same as Position 7 (Only Remote controller stop s
9 permitted is permitted at all times.) Same as Position 7
A R(Srrpn(i)ttt?eg?ri]rmlkl)ﬁ;d & ON to operate the system (Remote controller ON to stop the system (Remote controller
%FF permitted) (Instantaneous input) inhibited) (Instantaneous input)
B Last pressing priority gg&?ttaesd F;?gﬁi?i%zs(_())nly Remote controller is Same as Position 7
C Ea?\?ilr?g r;g;n:-r(l)flnergy ON to put the system into forcedly thermostat OFF
— Same as Position 5 -
D Position 5 + Room ON to operate the system in room temperature
temperature setting shift setting shift mode*
E E:\?iirgig r;gn?nﬁnergy ON to put the system into forcedly thermostat OFF
— Same as Position 6 -
E Position 6 + Room ON to operate the system in room temperature
temperature setting shift setting shift mode*

n Notes: 1. In Positions 7 to A while in input B, using constant input will put the system into forcedly
stop (disregard for input A). Furthermore, in Position B while in input B, the constant input
will be disabled.

2. For the overview of “Function” listed in table above, refer to information in the following
section.
3. For instantaneous input, set ON time to 200 msec or more
206 Appendix
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5.1.4 Function (Overview)

1. ON/ OFF control impossible by remote controller
Used to operate or stop the system only on the group remote control adapter side.
(Operation / Stop from the remote controller is disabled.)

2. OFF control possible by remote controller

Used to start operation on the group remote control adapter side and stop the operation on

the remote controller side.
3. Centralized
Used to start operation on the group remote control adapter side and infinitely operate or

stop the system on the remote controller side during an operative period of time set by the

timer.

4. Individual (Last pressing priority)
Used to operate or stop from both the group remote control adapter side and the remote
controller side.

<Example of application with remote control mode selector switch (RS1) set to Position

No. 6>
The following diagram shows the time chart of remote controller commands and indoor unit
against input signals.

- - - - - - Operation / Stop command from centralized
+ ‘ * ‘ control monitor or else (Instantaneous signal)
| [ | | ON
Input A l | 1 OFF
| —— -~ —r1 - —— - —— - — Forcedly stop command from centralized
: : ] I t control monitor or else (Normal signal)
! I
Input B : : + " OFF
- - - - I - - —_ —
r— T ‘ ; T ; Command from remote controller
| | | !
ON : ! OFF I { ON
I R N I S S
Remote controller | t I | | t
|
I ! | ]
I I I 1 : ! L_ - —— ___ Indoor unit stop and remote controller inhibited
I l 1 ’ | Indoor unit operating conditions
| l Operate
Indoor unit —J L——I L St%p
Appendix 207
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5.1.5 Combined use with Centralized Controllers

The combined use of the wiring adaptor for electrical appendices (2) and the centralized
controllers is enabled by the setting method shown below under the limited conditions.

Setting method

Use conditions

Cut the spare jumper (J5) connected to wiring adaptor for electrical appendices (2). (If the
use conditions shown below are not satisfied, however, the adapter may not normally

function.)

To indoor unit
VRV: X18

[—H] e

To terminal blocks
(P1 and P2) of

indoor unit

Cut this jumper.

o1 eefec] [

KRP4A51~54

1. If the wiring adaptor for electrical appendices (2) is used by following methods, the combined

use will be enabled.

» Operation and malfunction with the wiring adaptor for electrical appendices (2)

» Forcedly thermostat OFF control with the wiring adaptor for electrical appendices (2)
(For mode settings, only use the input B in Positions C and E.)

* Temperature setting shift control with the wiring adaptor for electrical appendices (2)
(For mode settings, only use the input B in Positions D and F. This control, however, is
disabled in combined use with the temperature setting unit (DPF201A53).)

* The operation mode of the centralized controllers is set to "Individual (last pressing
priority)" and the control mode of the wiring adaptor for electrical appendices (2) is also set
to "Individual (last pressing priority)".

2. If the system is adaptable to telecommunication with the use of the wiring adaptor for
electrical appendices (2) and further the centralized remote controllers are used by the
methods listed in table below.

Model Conditions
Central remote controller No forcedly stop input is used and further this controller is used in
(DCS302C61) any of operation mode 6, 7, 16, and 17.
Unified ON / OFF controller No forcedly stop input is used and further this controller is used in
(DCS301B61) the operation mode set to “last pressing priority”.
Schedule timer I ; : “ : i
(DST301B61) This timer used in operation code set to “last pressing priority”.

Unified adaptor for
computerized control

This adapter is used in input mode set to Position 3.

(DCS302A52)

Parallel interface Basic unit No forcedly stop input is used and further this interface is used in
(DPF201A51) operation mode set to Position 1.

Data station No forcedly stop input is used and further no system forcedly stop
(DDS501A51) command or remote controller inhibited command is used.
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5.2 Wiring Adaptor for Electrical Appendices (1)

(KRP2A61, 62)

Application /
Intended use
centralized controllers.

This adapter enables remote operation control, remote temperature setting, operation display,
fetch of malfunction display, and others, but cannot be used in combination with other

Since this adapter is connected to the centralized control line, “air conditioners, which are
connected to the centralized control lines (F1/ F2), are all operated under unified control.”

Overview of system

Outdoor unit
[\ [\

[\ [\ [\
F1, F2[F1, F2 F1, F2[F1, F) F1, F2[F1, F2

To outdoor unit

Indoor unit
Fl, F2 Fi, F2 Fl, F2
N, Pi N, P| N, P|
Fi, F2 Fl, F2 Fl, F2 Fl, F2
NP N. P NP N, P

Wiring adaptor for
electrical
appendices (1)

Fl, F2 Fl, F2 Fi, F2
N, P N, P NP

|FT, [7] |
N, P

Centralized
control monitor

n Notes 1. Shaded area: Represents the wiring adaptor for electrical appendices (1).

2. The wiring adaptor for electrical appendices (1) is used to "operate all indoor units
connected to the centralized control lines (i.e., terminals F1 and F2) under unified control". In
other words, the said indoor units are all operated under one and the same control via the
wiring adaptor for electrical appendices (1) from the centralized control monitor.

3. Inorder to operate the said indoor units under individual group control, use the wiring
adaptor for electrical appendices (2) (KRP4A51, 52, 53, 54). The wiring adaptor for electrical
appendices (1) is not available for this control.

5.2.1 Part Names and Functions

Display output terminal board (X2M)

Connects operation and error outpul to a remote

Troubie monilor (H10P: RED)

Lights up when trouble occurs

point (host computer monitor panel, efc.). (Normal
ion: W1, W2, Malt : W3, We)

Microcomputer normal smonilor
(HAP: GREEN)

in electrical wiring or parls.

Flickers when the microcomputer is
operaling normalty.

Remote control is disabled.
{LED is out in normal operation.}

Control mode selector swilch (RS1)

Power supply connector (D1, D2)

To adapter power supply connector
{X18A) on indoor unit

Transmission wiring (F1, F2)

To F1 and F2 on indoor unit terminal
board

input changeover switch (SS1) (Factory set:
VOLT)

Set according 10 the lype of input (vollage/
non-voltage) sent 1o remote control input
ferminal board (X1M).

@ (Factory set: 0)

/ For selecling how to operate the
syslem via remote.

o e
EEEle]l gy

Osiszec a x

Temp setling ON/OFF swilch (S52)
{Factory set: P}

I To enable temperature setting with the
ramote coniroller, set to “Inhibition”,

I—E—l B Toset temperature setling only by remote
S53 control, set fo “Pagniission”,

Display output switch (S53) (Factory set: 2)

B To display all control units as unified
Zone, set (o “Zone™.

Note: Do not set to "Individual". This
will cause a system error (H10P
fashes.)

{Factory sat)

Remole control input
terminal board (X1M)

Connects control input from
remote (host computer
monilor panel, timer, etc.).

Temperature setting input terminals (A*, A7)
T setling is ined by a
resistance value between 0 and 1350Q.
NEVER apply voltage 1o this terminal for

For details,
see tha wiring
diagram (rear

surface).

any reason whatsoever.

(B0110)
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5.2.2 Wiring

1. For a start, make wire connections between the indoor and outdoor units, between
respective power supplied, and between the indoor unit and remote controller, and then
check whether nor not the units normally operate. (Particularly, in order to use this adapter in
combination with the group control of the remote controller, check to be sure the jumper
wiring.)

For details, refer to information in the Installation Manual of indoor unit and outdoor unit.

2. Then, according to the system, connect the adapter PC board for remote control to the main
body of indoor unit, and then make setting of the display output switch (SS3) and connect a
jumper wire.

For details, refer to information in “Connection to indoor unit”.

3. Lastly, make wire connections to external equipment such as the centralized control monitor
and other settings.

For details, refer to information in “Wiring to external controller (e.g. centralized control
monitor)”.

n Note No address No. settings for centralized control are required. (Automatic setting)

Connection to 1. For Individual control
Indoor Unit
Connect the power supply connector to
the connector (CN18) on the indoor unit
. PC board ass'y and the transmission
Set the display output wire to the terminals (F1, F2) on the ter-
switch (SS3) to Zone. minal block for connecting wirings. (The
\/ transmission wire has no polarities.)
[ 1
— =
2y |6 X18A
n PC board ass'y
DISPLAY OUTPUT

HEREE
LT [

Remote controller
2. For group unified control

m For group unified display: The wiring procedure is the same as that for the individual control.

Adapter PC board

Set the display output switch (SS3) to Zone.
(If this switch is set to Individual, no malfunctions other
than those with indoor units connected to the adapter will
be output.)
VI ]
X18A X18A
PC board ass'y, PC board ass'y,
P1,P2F1F2 P1,P2[F12
Adapter .
PC board i .
16 units
at maximum

Remote controller

n Note The remote controller can be installed on indoor units to which the adapter PC board is not
directly connected.
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m For individual display: The wiring procedure is the same as that for the individual control.

Set the display output Do not set the control mode selector switch (RS1)
switch (SS3) to to Position 0. Not heeding this will not operate the
Individual. system due to the malfunction of setting.

—  E—
/ v H<S1
[=]
o Z S
X18A @ = 3 X18A
PC board ass'y 4 g PC board ass'y
=
o

I = Display output|
Adapter PC board]

Adapter
PC board

16 units
at maximum

Remote controller

n Note The remote controller can be installed on indoor units to which the adapter PC board is not
directly connected.

3. For zone unified control: The wiring procedure is the same as that for the individual

control.
Be sure to set the display output switch (SS3) to Zone.

X18A X18A X18A
PC board ass'y PC board ass'y PC board ass'y|

Adapter [ PPIFiF [ PPFiF
PC board

16 units

at maximum

Remote controller

Note) For wire connections for centralized lines (F1, F2) to
the indoor units, connect wires to any one of indoor units in
one and the same group. (It is acceptable to connect wires to
any indoor unit other than indoor units to which the remote
controller is directly connected.)

= = =
X18A X18A X18A
PC board ass'y PC board ass'y PC board ass'|
[ P1PFiF2 [ P1P2FiFY
—
16 units
at maximum

(Wiring specifications)

XT8A Types of wires...Sheathed vinyl cords or

PC board assy cgbles (2‘cores)

Size of wire...0.75 to 1.25 mm?

Total length of wiring...1000 m at maximum
<Caution>

In order to prevent malfunctions, keep away
this wiring from the power lines.

64 groups Remote controller
at maximum
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Wiring to External
Controller

(e.g. Centralized
Control Monitor)

1. Input for distant control (operation)
Depending on whether the INPUT selector switch is set to the “Voltage” or “No-voltage”,
connect wires according to the procedure shown below.

For input in "VOLT"
mode:

Set the INPUT selector switch
(SS1) to "VOLT". C
(Factory set: "VOLT") VOLT

NON
VOLT

HANGE QVER

Connect the control input on
the common side.
(No polarities)

12t0 24

<

DC

Use 12 to 24 VDC for the external power supply.
An approx. 10-mA input current is required by a
single contact.

Pay attention to the capacity of the power supply.

©

Input Bg|

Input A |

1mA or less.)

Adapter PC board

Use micro-current contacts. (Use contacts
of minimum applicable load of 12 VDC and

KRP2A61, 62, 51, 52

For input in "NONE

. Set the INPUT selector now
VOLT" input switch (SS1) to "NONE e
VOLT".
B / Use micro-current contacts. (Use
Input B:I contacts of minimum applicable load
B2 Input A ¢ == of 12 VDC and 1mA or less)
B1 S
Adapter PC board — —
KRP2A61, 62, 51, 52 (Wiring specifications)

Types of wires...Sheathed wire

Size of wire ...0.18 to 1.25 mm?

Total length of wiring...150 m at maximum
<Caution>

In order to prevent malfunctions, keep this
wiring away from the power lines.

2. Setting of CONTROL MODE selector switch (RS1)
Use the CONTROL MODE selector switch (RS1) on the adapter PC board to make selection
and setting of control mode through input A or B.

RS1

)
S

CONTROL MODE

Factory set:
*“0" position

(@ To use the system only for display function only in individual display mode:

Position Function

0 Individual display (with input disregarded)

(@ To operate the system using normal input to the input A

Contents with input A

Position Function Contents with input A tuned ON turned OFF
1 Remote controller Operation (The remote controller is
inhibited inhibited at all times.)

2 Centralized priority

Operation + Remote controller permitted

3 Remote controller
stop permitted

Operation + Only remote controller stop
permitted

(Operation from remote controller is
impossible.)

4 Remote controller
permitted / stop

Only remote controller permitted
(Operation from remote is impossible.)

Stop + Remote controller
inhibited
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& Caution =

The input B is used for forcedly OFF. If this input B is turned ON, the system will be put into
“Stop + Remote controller inhibited”, thus disregarding the input A. Even if the input A is
turned ON with the input B in an OFF state, the content with the input A turned ON will not be
provided. In this case, the input A should be turned ON again.

(® To operate the system using instantaneous input to the input A
€ Use instantaneous input with ON time of 200 msec or more for the input A.

Position | Function Contents of input A Function of input B
Remote ; ; ; - ; The input B will be put
Stops if the input A is turned ON while in operation. | ;
5 controller ; : : oo into forcedly OFF
inhibited Operates if the input A is tuned ON while in stop. function mode.
(If the input B is turned
Last- Stops if the input A is turned ON while in operation. | ON, the system will be
6 pressing | Operates if the input A is tuned ON while in stop. |Put into “Stop + Remote
priority (The remote controller is permitted at all times.) | controller inhibited, Input
A disregarded”.)
B To conduct demand control using input B
Position | Functions & contents with input A turned ON Functions with input B turned ON
C Remote controller inhibited Forcedly thermostat OFF command
D (Same as Position 5) Energy saving operation command
E Last-pressing priority Forcedly thermostat OFF command
F (Same as Position 6) Energy saving operation command
m Forcedly thermostat OFF command

& Cautions =

This command is to operate the indoor unit only in forcedly fan mode.

Energy saving operation command

This command is to operate the system with set temperature increased by 2°C in cooling
operation or decreased by 2°C in heating operation.

While in zone unified control mode, even if a single indoor unit is in operation, the operation
display will be actuated. Consequently, while in last pressing priority mode, some unit stops
operation during the operation display is output.

In this case, even though the input A is turned ON, the system will stop, thus making all units
stop.

@ To operate the system on two input contacts using instantaneous input for the input

A and input B
(Use instantaneous input with ON time of 200 msec or more for the input A.)

Position Function Contents of input A Contents of input B
7 Remote controller Operation (The remote controller is
inhibited inhibited at all the time.)

8 Centralized priority Operation + Remote controller

permitted
Operation + Only remote controller stop | Stop + Remote
9 Remote controller stop | permitted controller inhibited
permitted (Operation from remote controller is
impossible.)

Only remote controller permitted
(Operation from remote control is
impossible.)

A Remote controller
permitted / stop

Stop (The remote
controller is permitted
at all the time.)

Operation (The remote controller is

B Last pressing priority permitted at all the time.)

& Cautions ® Using normal input for the input B in Positions 7 to A will put the system into forcedly stop

function (with input A disregarded).

m |n Position B, the constant input cannot be used for the input B.
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3. Input of temperature settings

In order to make temperature settings from both distant and
remote controller, set this switch to "Permitted”. (Factory set:
Permitted)

Permitted: Use this mode to make temperature settings from
both distant and remote controllers. (Last setting
priority control is enabled.)

Inhibited: Use this mode only to make temperature settings

from the distant control. (No temperature settings are

ss2[_ W enabled from the remote controller.
T | | )
"
At *
}’Xg{g‘g\;"f!’g;’.s, .52 | NEVER apply voltage to terminals A* or A~

Temperature settings corresponding to resistance values in the range of 0 to 135Q can be

made.
Set temp. (°C) 16 17 18 19 20 21 22 23 24
Resistancevalue | o 54 | 5.0~ 13.8~ | 224~ | 31.0~ | 394~ | 482~ | 56.6~ | 65.2~
Q) Bl 11.6 20.0 28.4 36.4 44.8 52.8 61.2 69.4
Set temp. (°C) 25 26 27 28 29 30 31 32
Resistancevalue | 73.8~ | 824~ | 91.0~ | 99.4~ | 1086~ | 117.2~ | 125.8~ | 134.2~
Q) 77.8 85.8 94.0 102.2 | 1104 | 119.2 | 127.4 | 140.0

& Caution  The resistance values are counted in wiring resistance.

(Wiring specifications)

Types of wires...Sheathed vinyl cords or cables

Size of wire...1.25 to 2.00 mm?@

Total length of wiring...70 m at maximum

(Caution) In order to prevent malfunctions, isolate this wiring from the
power lines.

4. Fetch of display signals
Normal operation output terminals (W1 and W2) and malfunction output terminals (W3 and
W4) are used for no-voltage normal contact output.
(Allowable current is 10mA to 3A per contact.)

Normal operation output (Ry1)
This output is turned ON while in normal - -
operation. W1 Operation display

Ryt | DC24V

wa Power AC24V
Malfunction output (Ry2) W3 Error display scurce AC220
This output is turned ON if the system stops | Ry2 ° | l ~240V
due to malfunction, an alarm is given, or W4
transmission between the adapter PC board i
and indoor unit malfunctions. —— 1 Wiring adaptor
KRP2A61 ¢ 62 ¢ 51 52

& Caution In order to use power supply of AC220 ~ 240V, keep the power supply cable away from input
wirings.
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The following table shows the output by system.

malfunction.

Output| Both Ry1 & ;
Ry2 are Only R\SN'S turned Only Ry2 is turned ON.
System turned OFF. )
Individual control The system stops due to malfunction or
or individual Stop Normal operation malfunction of transmission between the
display adapter PC board and indoor unit .
Even a single unit stops due to
Group unified Sto All units are in malfunction or malfunction of
control P normal operation. transmission between the adapter PC
board and indoor unit.
: Even a single unit stops due to
At least one unit : f
Zone control All zones OFF | running normally, no malfunction or malfunction of

transmission between the adapter PC
board and indoor unit.

& Caution If the wirings (F1, F2) are changed after the system operates once, apply power for a period of
five minutes or more and then reset the power supply. No heeding so may disable the control
from the wiring adaptor for electrical appendices (1).
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5.3 External Control Adaptor of Outdoor Unit
<DTA104A53, 61, 62>

Application /
Intended Use

Overview of
System

This adapter is built in the indoor unit or BS unit connected through DIII-NET to select the
operation mode (Cooling / Heating / Fan operation) in a batch on multiple outdoor units.

1. Batch selection of operation mode (Cooling / Heating / Fan operation)

m For selection of operation mode, using the indoor unit remote controller or cooling / heating
selector remote controller
(Possible only if outdoor units is RSX(Y) - KY1 « YAL ¢ TAL type.)

X External control adapter of outdoor unit

_ &] Indoor unit remote —_———
controller

=
EaE

==

This mode enables a batch selection of operation
mode of outdoor units enclosed with [~ .

i

19]]0J1U0d |810Wal

J0309|9s Buneay / Bujjoon

%

2. Demand control / Low noise control
(Possible only if outdoor units is RSX(Y) - KY1 « YAL ¢ TAL type.)

T [
L4 r@ﬂ%m -

This mode enables a batch of the demand control and the low noise
control of outdoor units enclosed with Lj
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5.3.1 Part Names and Functions

Power supply connector (D1,D2)

To adaptor power supply connector on
indoor unit or BS unit

Function switch (SS1) (Factory

set: On)
i1 The contents of the address
Terminal block for transmission setting switch set the COOL/
(F1, F2) HEAT address, demand
FovEEa——) \~ "‘ ® SSs2 i) address, or both addresses.
"o
L ® Microcomputer normal monitor
) PY HAP: GRN)
Flickers when the
microcomputer is operating
®|e0|® ®|® EE B;B normally.
TT2l3/ciinNno] —— i

Demand, low-noise input terminal block (XIM) Address setting switch For details,
- - - (DS1,2) see the wiring
Connects control input from electrical appendices (host Sets cool/heat address or diagram (rear
computer monitor panel, demand controller, timer, ect.). demand address. surface).
(B0133)

5.3.2 Wiring

1. Connect the power supply cable coming from this adapter to the adapter power supply
connector on the PC board of the outdoor unit, indoor unit, or BS unit.

2. Connect the connecting wires to each terminal block, and terminals F1 and F2 on the PC
board as shown in figure below. (Use 2-core wires. No polarities.)

3. For the connecting wires, use wiring ties provided and tie them to low voltage wires or else in
the switch box.

Outdoor unit Switch box
PC board External control
or adapter of
Indoor unit outdoor unit
PC g?ard F1 F2
BS unit PC board
Adapter power

Terminal|IN - OUT supply connector

block | F1, F2 (Note 1)
\

—_— \—\—\—

n Notes: ® In order to built this adapter in the BS unit, connect wires between the “F1 and F2 on the
indoor unit side” of the BS unit and the “F1 and F2” of the adapter.
m Tie the lead wires and connecting wires of this adapter so that these wires will not come into
contact with the lid of the switch box.
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& Cautions e+ Specifications of connecting wires

n Notes:

Sheathed wire (2 wire) of 0.75 to 1.25 mm? in size
¢ Length of connecting wirings
Be sure to observe the following limits. Not heeding so may result in the malfunction of
transmission.
Total wiring length: 2000 m or less
Maximum numbers of branches: 16 branches

4. In order to perform input for the demand/low noise control, connect to the terminal block of
this adapter.

F1|®

F2|®

P1[®

P2/ ®

RNV RV |®

112]3[C|Low

Demand | noise

T ™

| O L

[ : [

T LI 1 L Outside wiring indicated

To external control adapter K [l g
of other outdoor units o |(5 |(5 | : o | | by dotted line.

SR

Host computer monitor panel or demand controller

(Input signal)

Normally open contact

An approx. 10-mA input current is required per contact.
Use micro-current contacts for relay contacts.

(Specifications of outside wirings)
Recommended electric wires: Sheathed vinyl cords or cables 0.75 to 2m?2
Wiring length: Within 150 m
In order to prevent malfunctions, keep this wiring a minimum 50 mm
away from the power lines.

® Demand input terminals

Short circuit between (Demand 1) and (C)...Reducing power consumption to approx. 70% as a
guide

Short circuit between (Demand 2) and (C)...Reducing power consumption to approx. 40% as a
guide.

Short circuit between (Demand 3) and (C)...Forced thermostat OFF

B Low noise input terminals

Short-circuiting between terminals saves capacity control (i.e., control of outdoor unit fan low-
speed rotation or operating frequency of compressor) in cooling operation.

Use these terminals only with a low level of load at nighttime.

® In order to input the demand/low noise control, use the switch on the outdoor unit PC board
to set mode to low noise control “YES”.

| How to set demand control in the field |
1. Outdoor unit field setting
¢ Setting mode 1...Turn ON low noise control as explained in the outdoor unit’s service
manual.
* Setting mode 2...Match low noise and demand addresses to the external control adapter
address.
2. External control adapter settings
* Function switch (SS1)
Set SS1 to either “BOTH" or “DE".
¢ Address setting switch (DS1, DS2)
Match DS1 and DS2 to the low noise and demand addresses of outdoor unit.
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5.3.3 Field Settings

fan) are as follows.

Field setting start

Setting switches cannot be
switched unless the power
is turned on. Be sure,
therefore, to turn the
power off after switching
the switches.

Grouping the outdoor units by each operation mode.
(Herein after refer to as "operation mode group").
Each group shall be required this adaptor.

I
<Means of switching operation mode?>

COOL/HEAT selector

‘ Set SS2 of the adaptor to “OFI?I

Nominate the "MASTER" unit and "SLAVE" units
per operation mode group and set them on the
outdoor unit's P board ass'y

I

Setr SS1 of the P board of the oudoor unit set as
"MASTER" to "OUT/D UNIT." (See the outdoor
unit's CAUTION ON OPERATION.)

|

Set the 5-bit COOL/HEAT address of the adaptor
and outdoor units. (See Note 1.)
Set hte service/mode for the oudoor units by operating
the switches on the P board ass'y. (See fig. 2.)

ﬁdoor unit remote controller I

| Set SS2 of the adaptor to "OFF." |

Designate and set outdoor units as "MASTER"
and "SLAVE" (See the outedoor
unit's CAUTION ON OPERATION.)

l

Set SS1 of the P board of the outdoor unit set as
"MASTER" to "IN/D UNIT" (See the outdoor
unit's CAUTION ON OPERATION.)

|

The adaptor is set by DS1, 2. (See fig. 1.)

[ Field setting complete ’

Note 1: Match the address of the adaptor and outdoor units for each control unit.

1. The contents of the various settings for unified switching of the operation mode (cool, heat,

2. The contents of the various settings for unified switching of demand and low noise operation

are as follows.

( Field setting start J

Divide the outdoor units for demand control and low-noise
control into units to be switched together (Herein after refer to
as "demand control group"). An adaptor is required for each unit.

1

Set the 5-bit demand address of the adaptor and outdoor units.
Set the service mode for the outdoor units by operating the
switches on the P board ass'y. (See fig.3.)

The adaptor is set by DS1,2. (See fig.1.)

( Field setting complete]
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3. To carry out operation mode switching and demand control simultaneously

You can carry out operation mode switching and demand control simultaneously by setting
function switch SS1 on the adaptor to "BOTH." Only one address, however, can be set on the
adaptor, so the "operation mode switch unit" and "demand control unit" are the same.

BOTH| cH | DE

FUNCTION

Factory set to "BOTH".

Set the COOL/HEAT address, demand address and low noise address, or both as needed.

Left Middle Right
] 5omh) O3 oy L’ pE.Low NoISE)

Note 2: The outdoor unit can have an independent "COOL/HEAT address" and "demand
address". You can therefore set the "operation mode group" and "demand control
group" to different ranges.

Setting of 5-bit cool/heat
address by DS1,2

Fig. 1

Designate and set cool/heat
addresses 0-31 for each
operation mode switch unit.

- FUETE
e g |B
-+ THEEE
- AEEB
v B gl Ed
S lb OFF 1Q .on | pisDs2 | bitsDST
wo A|[AAE LI
AREB LETRTE onfie™] 1gHE
DEMAND CONTROL ADRESS |
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5.4 DIII-NET Expander Adaptor <DTA109A51>

Even though the present D-BACS controls 64 groups and 128 indoor units at maximum of VRV
system by a single centralized controller, a combined use with the DIII-NET enables the control
of 64 groups and 1024 indoor units at maximum.

5.4.1 Part Names, Functions and Advantages

Power supply connector
To adapter power supply

connector of outdoor unit —*D::

Transmission wiring (F1, F2)
To terminal block of
outdoor unit to be
branched (Branch line) XM
Refer to information in

I ® %
the section "Wiring". = B /j E F2

Microcomputer normal monitor (HAP: Green) Transmission terminal block

If the microcomputer operates normally, this Refer to information in the
LED will blink. section "Wiring".

B Extending the number of centralized controllable indoor units for VRV system to 64 groups
and 1024 units at maximum

m Facilitating response to requirements for wiring in longer length due to large-scale systems
and extending flexibility in system design.

m Enabling the protection of control lines by the DIII-NET expander adapter unit, which
achieves system design to diversify the risk of centralized control.

m The DIII-NET expander adapter enables the connection of eight units at maximum in one
and the same control line.

B A single unit of the DIII-NET expander adapter enables the connection of 10 outdoor unit
and 128 indoor units at maximum.

5.4.2 System Configuration

1. The number of units for centralized control can be extended up to 64 groups and 1024 units.
(Using two centralized controllers extends the number up to 128 groups and 1024 units.)
A limit for the number of connectable units with the DIII-NET comes to constitute that for the
expander adapter units.

DIII-NET expander adapter A maximum of:

A B 128 indoor units
= ‘( W F:j 10 outdoor units

= = A maximum of:
C 128 indoor units
10 outdoor units
I

R =

In the ranges of B and C, a maximum of 128 indoor units and 10 outdoor units are connectable, respectively.
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2. The limits for wiring (i.e., Maximum distance: 1000 m, Total wiring length: 2000 m, and
Maximum number of branches: 16) should be applied to each adapter unit.

DIII-NET expansion adapter

A B

=

In the ranges of A, B, and C, wirings of 1000-m maximum distance, 2000-m total wiring length, and 16
maximum branches are enabled, respectively.

3. System design to diversify the risk of centralized control is enabled.

m Conventional system
Faulty wirings, such as the application of 220-240V, may cause the system down.

)

AC220 ~ 240V

m If the expander adapter is used
Even though only the system goes down at the adapter downward, influence on the entire
system can be avoided.

-

AC220 ~ 240V
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5.4.3 Wiring

& Cautions

1. Connect the power supply cable coming from this adapter to the adapter power supply
connector on the outdoor unit PC board.

(For details on connector No., refer to information in wiring diagrams of outdoor unit and
functional unit.)

Connect the transmission wiring to the OUT-OUT terminal block of the outdoor unit.

3. Connect the connection wiring to the terminal block as shown in figure below.

n

Centralized-control-
related equipment Expander Outdoor unit

adapter PC board
] e
F2
ouT-oUT
Main line F1lF2
(Main bus)
Branch line
(Branch bus)

(Specifications of connection wirings)
m Sheathed wire of 0.75 ~ 1.25 mm? in diameter (2 wire)
(Length of connection wiring)
m Since there are cases where exceeding the following limits by extended adapter unit may
cause a malfunction of transmission, be sure to observe these limits.
Total wiring length: 2000m
Maximum distance: 1000m
Maximum number of branches: 16)
B A minimum of one or more indoor units or master centralized controller is required for main
bus and branch bus, respectively.
B A maximum of eight extended adapters are connectable.
® Do not install any expander adapter downstream from the expander adapter (i.e., to the
branch bus).
B In the case of individual use of the wiring adaptor for electrical appendices (KRP2A) or the
schedule timer (DST301B51), no combined use with the expander adapter is enabled.
B The external control adapter for the outdoor unit provides the batch cooling/heating control,
demand control, and others by expander adapter unit.
(No control is available beyond the expander adapter.)
m ON/OFF operations at short intervals from centralized controller may cause temporary faulty
display. Therefore, do not attempt these ON/OFF operations.
B The sequential startup is conducted by each expander adapter unit.
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Example of
Wiring

& Caution

Wiring for system with 10 or more outdoor units

. F1:1 :L'CIL X
| @ F2§Q§1 . - |
unit
| — L1
1 | 2 units 1
/‘/ .
: i :
|
| 16units |
E d |
| il [ e R pu
| - E;Fz t] t]
y H F2|2)
A ‘ |
B e
| 8 |

Each range of A and B is individually subject to restrictions on the connection wiring length.

(Refer to information in section “Wiring”.)
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5.5 Versatile Usage

Versatile Usage 1. Diversification of risk of centralized control system
The DIII-NET extended adapter is originally designed to extend the system. In this
connection, according to the usage shown in figure below, it is possible to design the
centralized control system so that the system risk will be diversified.

m Conventional system
Faulty wirings, such as the application of 200V, may cause the system down.

A A

T EEe NG 4

i — S —

~ PP = {??%

= =
eps N

m If the extended adapter is used
Even though only the system goes down at the adapter downward, influence on the entire
system can be avoided.

rrbepen el
~U PR - ~U
B - v

Umpes o Hee

V) : Expander adapters
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2. Relaxation of restrictions on branching DIII-NET
With the DIII-NET adapter, no secondary branching is enabled. Using expander adapters,
however, enables branching shown in figure below. (Direct branching from the main line is
referred to as the primary branching, and further branching from the primary branching is
referred to as the secondary branching.)

B Conventional system m If the expander adapter is used
=

] I ﬁ_ﬁ_‘_%

=TT e TV P

This can be omitted.

= ——

Centralized Centralized
controller controller
Note) : Main line : Expander adapter
: Primary branch line
7777777 : Secondary branch line
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n Note:

3. Method of extending system
Using two units of expander adapters enables the connection of a maximum of 30 outdoor
units (of 300 HP or less). An example of connection is shown in figure below.

If additional extended adapters should be installed due to expansion or else after wires are
connected as shown below, a significant change of the wiring within the system will be needed.

Therefore, if any expansion is scheduled, follow an example of basic wiring shown in figure
below.

m Example of basic wiring
r 1 unit
T :

The wiring
is branched
off into
two systems.

10 units

1 unit

10 units

1 unit

10 units

Note) : Main bus

: Branch bus

Even though there are several restrictions on the use of expander adapters, these restrictions
can be relaxed by cutting jumper wires.

b,
§
/

az
|

J4 J3 J2 J1

Cut jumper wires at both sides in
two locations.

), %a00000

AW

7

Cut the jumper wire “J2”. — The use of expander adapter in combination with thermal storage
controller will be enabled.

Cut the jumper wire “J3”. — The use of expander adapter in combination with external control
adapter for outdoor unit will be enabled.
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6. How to replace the Compressor
For RSXYP to M:

(1) Collect the refrigerant by using refrigerant
recovery unit.

(Since the setting on outdoor unit PCB is required
for refrigerant recovery, refer to the warning plate
"Precautions in service work" attached on the
switch box cover.)

(2) Remove the sound insulator mat covering the
faulty compressor, and disconnect the power
cable from terminal board of the compressor.

(3) Disconnect the brazing sections of suction pipe
and discharge pipe by using brazing torch after
the refrigerant has been collected completely.

(4) Pinch the oil pressure equalizing pipe of the faulty
compressor at the lower part of the brazed joint as
shown in figure 1, and cut it between the pinched
section and brazed joint in order to prevent
residual oil from discharging.

(5) Remove three bolts at cushion rubber section to
take out the faulty compressor outside the unit.

(6) Check that no oil remains in the oil pressure
equalizing pipe as shown in figure 2, then remove
the cut pipe from the brazed joint with brazing
torch.

(7) Install the new compressor in the unit.

(Be sure to insert the cushion rubbers before
tightening the fixing bolts of compressor.)

(8) Remove the rubber caps put on the suction and
discharge pipe of the new compressor to release
the sealing nitrogen gas.

(Take note that oil may spout due to the pipe
inside pressure if the plug put on the equalizing
seat is removed before removing of rubber cap.)

(9) Remove the plug put on the equalizing seat of the
New compressor.

(10) Install the outlet pipe on the equalizing seat of the
new compressor.

(11) Braze the equalizing seat outlet pipe to the oil
pressure equalizing pipe with brazing torch.

* Since an O-ring is put in the equalizing seat, be
sure to maintain the parts around O-ring in cool.

(12) Braze the suction and discharge pipe with brazing
torch to the compressor.

(13) Conduct air tight test to check the piping systemis
free from leakage.

(14) Connect power cable to the terminal board of
compressor and cover the compressor with sound
insulator mat.

(15) Conduct vacuum drying.

A Suction pipe

Discharge pipe |

% INV

) . compressor
Oil equalizing P

pipe \

— P AN
\ Equalizing seat
\ |- Ea g
\ i
\\\ J/ Ao Bolts

-

Cushion
@ rubber

Brazed section

(0]

o

(o8

% -1}- €4—2.Cut
(o]

= <4—— 1. Pinch
3

(o))

£

N

2 -

L Equalizing seat

Fig. 1

Qil pressure equalizing pipe

/ Brazed section

Cut section

Remove {

* Check that no oil remains in the oil pressure
equalizing pipe before removing of the cut

pipe.

Fig. 2

(Since the setting on outdoor unit PCB is required for vacuum drying, refer to the warning
plate “Precautions in service work” attached on the switch box cover.)
(16) Charge refrigerant after the completion of vacuum drying, and check the function of

compressor with cooling or heating operation.
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7. HRV-Related

7.1 Group Interlock Control
7.1.1 Single-group Interlocked Operation (Basic Pattern)

Purposes and
Functions

n Note:

Example of
Control Wiring

Switch Setting for
HRV Unit

Optional
Accessories
Required

B The remote controller for indoor unit can control the interlocked operation with the HRV unit,
and it can make an initial setting of the ventilation flow rate, the ventilation mode changeover
and fresh-up operation. The HRV unit can independently be operated, even if the indoor unit

is not in operation

1. The remote controller should be connected to the terminal no. P1 and P2, the same as the
group control wiring of indoor units.
2. Since this is two remote controller system (for Indoor unit and HRV unit), the Master / Slave

setting is required

Remote controller for Setting
Indoor unit Slave
HRV unit Master
Fi[F2 1[J2 Fi[F2
K] V22 e
1 X11A
[Ixea %
Mx10A
P12
[ 1
Indoor unit H HRV unit
i|p1 P2 :- Remote controller
Up to 500 m maximum, 1 for HRV unit

""" (HCO0025)

® No change is required. (as per factory setting)

® None
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7.1.2 Single-group Interlocked Operation (Direct Duct Connection)

Purposes and
Functions

n Note:

Example of
Control Wiring

Switch Setting for

B The operation of HRV unit is interlocked to the indoor unit connected by the duct, which has

a fresh air intake.

m |t can reduce the number of outlets for supply air.
® The HRV unit cannot be operated independently to prevent a reverse stream of fresh air to

the suction side of the indoor unit, unless the fan of indoor is in operation.

1. The amount of fresh air to the indoor unit should be less than 20% of the total air volume of
the indoor unit. (If the amount of fresh air is too much, the capacity of the indoor unit may
reduce and the operating sound might be higher.)

2. The HRV unit can be operated independently, if the fan of indoor unit is in operation.

3. Since this is two remote controller system (for Indoor unit and HRV unit), the Master / Slave

setting is required.

Remote controller for Setting
Indoor unit Slave
HRV unit Master
=
[Ixoa S8 X11A
[x10A u
@
[ 1]
Indoor unit ' HRV unit
7
'p1 P2 J[P1lp2]} Remote controller
| l Up to 500 m:: for HRV unit

Remote controller
for indoor unit

(HC0026)

B The initial setting by the remote controller for indoor unit

HRV Unit m Direct duct setting .......... "ON" [17(27)-5-02]

Optional ® None

Accessories

Required
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7.1.3 Operating the HRV Unit Using the Remote Controller of the VRV-

system Air Conditioner
When the VRV-system air conditioner is connected with the HRV unit with a direct duct, the
remote controller of the air conditioner cannot be used to select the VENTILATION mode. To
use the HRV unit without operating the air conditioner, set the air conditioner in the FAN
VENTILATION mode and select the low fan speed.
(1) Operation lamp
(2 Operation / stop button
(3) Operation mode display
(@) Operation mode selector

P ¢

( )
[0}
4 )
@ RﬂQTE CONTROL
[# 9 a1% & £<Buopmion SN
LIRS o
aovar |2 e | n L
Ll' hr ‘>
@ TESTD b |
- °
— ®
B R
@
1 |
] |

Remote controller for VRV

BRC1A51.52/61-62 (HC0099)

® Every time the operation mode selector is pressed, the operation mode display changes as

shown below.
Example
When air conditioner and HRV | When air conditioner and HRV
unit are not connected by duct | unit are connected by duct
’* £/ Cooling Ventilation ‘ ’ % €3 / Cooling Ventilation ‘
o o
A g
¥ 3
’r‘e £ / Fan Ventilation ‘
’ # €3 / Fan Ventilation ‘
4
’ £/ Ventilation ‘
(HC0100)
m When the ff "FILTER" indication appears on the display, clean the filter of the HRV unit.
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7.1.4 Independent Operation of the HRV Unit Using the Centralized
Controller (DCS302B61)

B After selecting the zone where the only the HRV unit operation is desired, press the

operation mode selector and select " 1" VENTILATION. The HRV unit can then be operated
independently from the air conditioner.

® When the @ "FILTER" indication appears on the display, clean the filter of the HRV unit.

Operation mode display section (LCD)

paIKIv

ALL |

ALL O
,cENTRAL REMOTE CONTROLLER

REE \onor ZONE ZONE o mim (B
0010208040508 070808 1011 12131415 | (D) v, A | e 1
] ] e e e e '
62 ] ) 10 ® T R C oK famy
72 | o o o o | | Yo | T e
84 | S o o ] o ] v v v o & TesT | 6
*
[one] o] [ 855 KE B &)= [ EEH- oreramon
® MODE selector
REF ©s o switch
Y _J |TesT RESET
1 r‘
N Fl [ J
(HC0147)
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7.1.5 Interlocked Operation with 2 or More Group of VRV System

Purposes and
Functions

& Cautions:

Example of
Control Wiring

n Note:

Switch Setting for
HRV Unit

Optional
Accessories
Required

® When the HRV unit is interlocked to 2 or more group of indoor units, the HRV unit operates,
if one of indoor unit in groups is in operation. The HRV unit can also be operated
independently by remote controller for indoor unit, even if the indoor unit is not in operation.

It is not necessary to set the group number for central control.

. One adapter PCB for remote control should be installed in the one of the unit connected to
the central transmission line.

(When you install an adapter PCB for remote control in the indoor unit, select the applicable
model number of Adapter PCB to be installed.)

N —

Up to 1000 m maximum

T EED
KRP2A1
@)
(Installed in
the HRV unit) E|
(3]

T

i
Ixon SS! XTTA
Mx10A

.

Indoor unit HRV unit

Indoor unit
Remote controller for indoor unit

(HC0027)

The central transmission line can be extended up to 1000 m maximum.

The initial setting by the remote controller for indoor unit or HRV unit.

m Adapter PCB for remote control: KRP2A61

Appendix
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7.2 Centralized Control System
7.2.1 Collective / Individual Control [Unified On / Off Controller DCS301B61]

Purposes and
Functions

& Cautions:

Switch Setting for
HRV Unit

Optional
Accessories
Required

Example of
Control Wiring

® One controller can control the operation of "ON / OFF" of 16 groups of the units collectively
or individually.
Also up to 4 controllers can be installed in one centralized transmission line (in one system),
which enable to control up to 64 groups. (16 groups x 4 = 64 groups)

B The ventilation mode will be selected automatically.

—_

It is necessary to assign a central group number to each indoor unit and HRV unit.

2. The operation of HRV unit is not interlocked with the operation of indoor unit under this
control system. If you like to have an interlocked operation, please consider other control
system.

The initial setting is required by the remote controller for indoor unit or HRV unit.
® No change is required. (as per factory setting)

B Remote controller (Only when you use) BRC301B61

Unified
Power supply —#— On/ Off
controller

[FF2 s F1lF2]
=
[IxoA T:|S1 X11A
[x10A
P1[P2
: | B
Indoor unit HRV unit

@ Remote controller
S1leg \ for HRV unit

Connecting line can be
extended up to 1000 m
maximum.

Remote controller
for indoor unit

[FlF2 e F1lF2]
=
[xoa T:|S1 XT1A
[x10A
P1]P2)
L 1
Indoor unit HRV unit

P1|P2]

Remote controller for indoor unit (HC0028)

234
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7.2.2 Zone Control System (Central Remote Controller DCS302B61)

Purposes and
Functions

& Cautions:

Switch Setting for
HRV Unit

Optional
Accessories
Required

Example of
Control Wiring

B A maximum of 64 groups can be controlled On / Off individually by one controller. And also
the central remote controller can control the On / Off operation of the units in each zone
collectively. (It also can control the interlocked operation as well as the independent

operation within the same zone.)

m [f the zone setting is not required, or if you like to operate the HRV unit whenever one of
indoor unit of any group connected to the central transmission line is in operation, refer to

the applied system.

—

It is necessary to assign a central control group humber.

2. If you operate the HRV unit interlocked to the operation of indoor unit, please set the same
zone number. At that time, it is necessary to set the zone operation on the HRV unit.

w

It is not possible to operate On / Off from the remote controller for the HRV unit in zone 1.

4. Itis not necessary to set the zone operation mode in zone 2, which is already set at the

factory.

The initial setting is required by the remote controller for indoor unit or HRV unit.

m Forzonet...... "ON"[17(27)-8-02]

m Forzone?2.......... Factory set (No change is required)

® Remote controller (Only when you use) BRC301B61

...........................

Power supply —#{  centrailized
control

Multi-function

E@ Remote controller

X
'

i

'

i

'

i

'

i

i

[FlF2 p2pe]  FFg|

® sst XTTA '
i

e [Ixoa :
N [x10a '
; '
! P12 ;
b | PP :
' Indoor unit HRV unit '
' i
' '
‘ i
! P1|P2] EPZ Remote controller !
for HRV unit '
! Remote controller !
! for indoor unit '
L
N (it |
' ‘
; i
' ‘
i '
‘ i
! sifzie] [FF2 J2pd  [FF|
‘ i
! |]]X9A S|:,S1 X11A |]]X9A T:‘S1 X11A E
E [x10a [Ix10a '
i

(o] 1
N P1[P2 !
HRV unit HRV unit .

'

i

'

i

'

i

for HRV unit

(HC0029)
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7.3 Examples of Mistakes in Wiring and System Designing
7.3.1 It is Necessary to Install the Remote Controller for the Transmission

Line.

<Part 1>

Example of
Control Wiring

Reason

B When you connect the transmission line for the remote controller, the remote controller
should be installed on the transmission line.

[F1]F2] Jtfeepe] _ [FilF2]
[Mxoa = XA x1a[]
[Mx10a x15A[]
P2 P x17A[]
I Indoor unit I HRV unit

No remote controller

(HC0041)

Because the signal through the transmission line is originated from the remote controller, there
is no transmission signal to operate the units, if the remote controller is not installed.

7.3.2 The Centralized Transmission Line should be Connected to the
Indoor Unit.

<Part 2>

Example of
Control Wiring

m |f the HRV unit is interlocked to the centralized controller, the central transmission line
should be connected to the terminal no. F1 and F2 of indoor unit.

To central controller

‘ | / Centralized transmission line

[F1[F2] Jifeefe]  _ [FilFe]
SS1 X11A
Mxoa
[Mx10a
P FiF2
L 1
Indoor unit HRV unit
i|P1 P2|
Remote controller
for indoor unit (HC0042)

Reason The information from the indoor unit cannot be transmitted to the central controller through the
HRV unit. And also the information from the central controller cannot be transmitted to the
indoor unit through the HRV unit.
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7.4 Additional Functions
7.4.1 Operation by Power Supply [HRV Unit]

Purposes and
Functions

& Cautions:

Example of
Control Wiring

Switch Setting for

® The HRV unit is operated by "On / Off" of the main power breaker. This is possible only for
the independent operation system. (When the main power is disconnected, the transmission
error will be displayed if the HRV unit is interlocked to the indoor unit or controlled by the
centralized controller.)

1. Install insect control wire net on the air intake and exhaust openings. (If the power is
disconnected when the damper is open, the damper remains open and the insects may get
into the room.)

2. When you install the remote controller, it is possible to have normal operation after the
electric power is supplied.

-
[[lng SS1 X11A
Mx10A

HRV unit '

Remote controller for HRV unit
(HCO0030)

The initial setting is required by the remote control for

HRV Unit indoor unit. Power-on setting..... "ON" [18(28)-1-02]
Install the remote controller for indoor unit for the initial setting. After completion of the initial
setting, remove the remote controller.

Optional ® None

Accessories

Required

Appendix 237
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7.4.2 Monitor of Operation (KRP50-2) [HRV Unit — Operating Pilot Lamp

(Local Supply)]

Purposes and
Functions

Example of

To monitor the operation of one HRV unit.

Control Wirin
g Pilot lamp power supply for pilot lamp —
N Y 3P connector ﬂ]XQA SS1 X11A
1 2P connector ﬂ]X1OA
/ N\ >
3 P12
[KRP50-2] HRV unit
[IP1]P2]
Remote controller for
HRV unit
(HC0031)
Switch Settingfor B No change is required. (as per factory setting)
HRV Unit
Optional m Adapter PCB: KRP50-2
Accessories
Required
238 Appendix
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7.4.3 Fresh-up Operation by External Input [HRV Unit]

Purposes and
Functions

Example of
Control Wiring

n Notes:

Switch Setting of
HRYV Unit

Optional
Accessories
Required

When the operation is interlocked with the local ventilating fan (such as the one for toilet or
kitchen), the HRV unit performs the over-supply operation to prevent the reverse flow of the
odor.

The flow rate of supply air becomes higher than that of exhaust air.

Connecting line can be extended up to 50 m maximum.

|
Jifoahd

[[lng SS1 X11A
Mx10A 0 °
|P1 P2| (Terminal for local connection)
HRV unit
[P1]P9
L

Remote controller for HRV unit
(HC0032)

B Local wiring

. . Terminal for . . .

Operation of HRV unit local connection Capacity of connecting terminal
Fresh-up Short-circuit | No-voltage normally open contact for
Normal Open circuit | micro-current 16 V, 10 mA

The connecting wiring between HRV unit and the terminal for local connection can be extended
up to 50 m maximum.

® No change is required. (factory setting)

® None

Appendix

239

Bce kaTajioru U HHCTPYKIMH 3]€cCh: "™ etk ot



HRV-Related

Si30-408

7.4.4 Precool / Preheat Operation

Purposes and
Functions

& Cautions:

Example of
Control Wiring

Switch Setting of

B The operation of HRV unit is delayed when the air conditioner begins operation.

1. The precool / preheat function is possible only when the operation of HRV unit is interlocked
to one-group or two-group of indoor unit.
(It will not function when the HRV unit is in independent operation.)

2. You can select the preset time of 30 / 45 / 60 minutes for delayed operation at the time of
initial setting.
If this preset time is not sufficient, you can extend the preset time for further 30/ 60/ 90
minutes only the preheating function.

3. Since this is two remote controller system (for Indoor unit and HRV unit), the Master / Slave
setting is required.

Remote controller for Setting
Indoor unit Slave
HRV unit Master
F1|F2 J1[J2[JC = F1[F2
SS1 X11A
MIxoA []
Mx10A
P12
[ ]
Indoor unit ' HRV unit
(P1[P2] [P1lp2]
L !
Remote controller Remote controller
for indoor unit for HRV unit
Connecting line can be
extended up to 500 m
maximum. (HC0033)

The initial setting by the remote controller for the indoor unit.

the HRV Unit B Precool / preheat On/Off setting. .. ................ "ON" [17(27)-2-02]
B Precool / preheattime setting . .................... "Time" [17(27)-3-*1]
B Preheatextratimesetting ........................ "Time" [17(27)-9-*2]
*1 setting. ............ 01 for 30, 02 for 45 and 03 for 60 minutes.
2 setting. ........ ..., 01 for O (factory set), 02 for 30, 03 for 60 and 04 for 90 minutes.
Optional ® None
Accessories
Required
240 Appendix

Bce kaTajioru U HHCTPYKIMH 3]€cCh: "™ etk ot



Si30-408 HRV-Related

7.4.5 Remote Control Operation by Input from Outside

Purposes and ® The HRV unit can be controlled the operation of "On / Off" remotely by the signal from no-
Functions voltage normally open contact.

& Cautions: 1. When the system is under group control, the input from outside controls the operation of "ON
/ OFF" collectively, if it is installed in the one of the unit.

Example of
Control Wiring

Connecting line can be extended up to 50 m.

d

I
TRag
[Ixea SS1  Xi1A °©
Mx1oA 0 o
ﬁﬁl (Terminal for local connection
- No-voltage normally open
HRV unit contact for micro-current)
(16V, 10 mA)
[P1]P2]
Remote controller for HRV unit
(HC0034)
Switch Setting of B No change is required.
HRYV Unit
Optional ® None
Accessories
Required
Appendix 241
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7.5 Central Control System (DCS302B61)
7.5.1 Collective / Individual Operation (Central Remote Controller)

Purposes and
Functions

& Cautions:

Example of
Control Wiring

Switch Setting of

It is possible to have collective On / Off or individual On / Off without zone control (while setting
the 64 zones).

It is also possible to connect the unified On / Off controller and etc.

1. Itis required the local setting of the group number for central control.

2. The HRV unit judges the ventilation mode individually.

Central remote controller

Connecting line can be extended

Power supply_,y__El up to 1000 m maximum.
TeS1
L

=
Mxea SS1 X11A
[x10a
HRV unit
[P1P2
=
[Ixea ss1 X11A
[Ix10a
P1|P2}
Indoor unit HRV unit
PP

(HC0036)

The initial setting is required by the remote controller for indoor unit.

the HRV Unit m Collective zone interlock setting. .. ................. "OFF" (as per factory set)
Optional m Central remote controller DCS302B61

Accessories

Required
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7.5.2 Collective Operation (Schedule Timer DST301B61)

Purposes and
Functions

& Cautions:

Example of
Control Wiring

Switch Setting of

B A maximum of 128 units can be controlled the collective operation / stop by weekly

schedule.

N —

. The setting of group number for central control is not required.
The HRV unit judges the ventilation mode individually.

3. The power supply for the schedule timer can be supplied from the PCB of the unit. (X18A for

the indoor unit and X11A for the HRV unit)

Schedule timer

Power supply
DC 16V

D2
L

Connecting line can be extended
up to 1000 m maximum.

=
X18A

U1l =
|]]>(9A SS1 X11A
[x10a

P12
HRV unit
[PilP2

Indoor unit

[PilP2

=
[xoa ss1 X11A
[x10a
P12
HRV unit

(HC0037)

The initial setting is required by the remote controller for the indoor unit.

the HRV Unit m Collective zone interlock setting. . . ................. "OFF" (Factory setting)

Optional m Schedule timer DST301B61

Accessories

Required
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7.5.3 Collective Operation [Adapter PCB for Remote Control KRP2A Series]

Purposes and A maximum of 64 groups can be controlled the operation of "ON / OFF" collectively. (For the
Functions individual control, use the central remote controller or the unified On / Off controller.)

& Cautions: 1. Adapter PCB can be installed in any unit connected to the central transmission line.
2. It cannot be used with other central controller.
3. The setting of group number is not required.
4. The HRV unit judges the ventilation mode individually.

Example Control

Wirin -
g Connecting line can be
extended up to 150 m Remote control board
maximum. (local supply)
ON/ OFF
No-voltage normally
[EEE W open contact for
PCB board KRP2A series [J micro-current
(installed in the indoor H
unit) 1
=
= [[xea ~ SST XA
X18A [Ix10a
Indoor unit HRV unit
PPz
Remote controller
for HRV unit
=
|]])<9A SS1 X11A
[Dx10a
Indoor unit HRV unit

@

(HC0038)

Switch Setting of  The initial setting is required by the remote controller for the indoor unit or HRV unit.

the HRV Unit m Collective zone interlock setting. . .. ................ "OFF" (as per factory setting)
B The setting of switch on the PCB
m Voltage / no-voltage changeover switch(SS1)......... “no-voltage"

*

Remote control mode changeover switch (RS1) should be selected.

Optional Adapter PCB for remote control KRP2A61
Accessories
Required
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7.5.4 Multi Function Central Controller + Unified On / Off Controller

Proper controller should be selected according to the functions required.
* It is possible to combine the schedule timer.

System Overview RC1............ Central remote controller
RC2............ Unified On / Off controller
RSA-D......... Remote controller for the Indoor unit
R1-9.......... Remote controller for the HRV unit

System

Description

Central remote controller
supply Power supply
-\ Unified On / Off controller
Power supply

Central
transmission line

(Collective operation for plural group)

Zone setting

5
g _
Do
258
ETO —
825
223 X]RsD
Qe | LR M TTL .
L (HCO0039)
Setting Operation display functions ( O means possible) Choise condition
=i
0 2 %‘g Group number ) Independent Ventilation air flow ) )
§E | &9 setting Operation/stop | ventilation Ventilation mode Filter-sign
s| N3 Qg for central control Operation/stop Fresh-up Malfunction code
E £ R HRV unit side
5 23 ) o o )
© 4
% 3 Required (@) |r- |y | | o|> — || o|> oo o|> ~ o | °|’ Interlpckgd Total
S| 2| On|Off| NotRequired CII<|=18I8 <= e b= 18 & | — | operation with | evaluation
8|2 @ x| x| £ | T | Energy saving
©|®|- |- |@®@| Notrequired 320 - -182O0|-|-|-]-1O|-|-|-1]0O @) AA
(Setting required £< £<
@|@®|-|-|®| onyfor®®) | , [Z2|O|-|-|F2|O|-|-|-|2|-|"8|-|"3]|- O AA
ale|-|e- ° sl-1o]- ~-lo|-|-|-|-lolo|-|-|oO 0 AA
@|@|-|®| - [“ghasans ) S| - |O|-|. |-|Oo|-[-|-|-|-]O]-|-]|- o BB
Gle|l-|-|@ (] %O—O O|-|0|-|-|-]10]|0O|-|-]0 - cC
i i [}
©|®|-|-|®|“gummsme )50l -1-| |O|-|-|-|-|-|-10]-|-|- - DD
@|-|@|- @] Notrequiea | g0 -] [gelo|-|-[-[-|o|-[-[-|o] o AA
(Setting required <0 £0
®|-|@®|-|®@| onlyfor ©O®) Jo|O|-|-13|O|=|-|-|2|-|"3|-]|"3]|- O AA
QO|-|10|-|0® (] O|0|-|O|O0|O|-|O|-|-|-|0O|O|-]-]0 - 5ce
©-|®|- o[ TR |OlO[-|-][0]O]|-|-|-|-|-]-[O]-|-[-] - 5D
*1. Independent operation for ventilation is possible, if collective zone interlock setting is "ON"
with the indoor unit in the same zone.
*2. It is possible by the initial setting.
*3. Display of malfunction code only.
*4. The meaning of total evaluation
Appendix 245
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AA: Interlocked operation with energy saving and changeable of Ventilation mode / Air
flow rate

BB: Interlocked operation with energy saving and no changeable of Ventilation mode /
Air flow rate

CC: No interlocked operation with energy saving and changeable of Ventilation mode /
Air flow rate

DD: No interlocked operation with energy saving and no changeable of Ventilation mode
/ Air flow rate

*5. Interlocked operation setting must not be done for individual zone. (Because there is no unit
to combine in zone except 1 unit.)
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A Functional Pams .........ccccoveiiiiiiiiieenereeeee e, 39
Abnormal Discharge Pipe Temperature in Cooling
OPEeration ......ccooooceieiiiieee e 99 G
Actuation of Freeze-up Prevention Control of Indoor Guideline for Tlghtenlng Flare Nut ........cccceevneneeeee. 19
Uit e 97
Actuation of HPS in Heating Operation .................. 98 H
AirNet address of iNndOOF UNit .........cccccvevrvereeueeeann. 48 Heater Control of VRV System ... 32
B |
Bending Radius in P|pe and Flare Individual setting ................................................... 52
Tightening TOIQUE ......c.voveveeeeeeeeee e 19 Indoor unit SENSOr ......ccoeeeieieeieeeeeeeeeeeeeeeeeee, 37, 39
C L
Calculate Cooling / Heating Capacity ................... 198 Length of Refrigerant Piping ........ccccooviieviiiiinnenn. 17
Calculation List on Equivalent Length of Joint ....... 19
Central Control System .........cccoiiiiiiniiiiieee, 242 M
Characteristics of Refrigerant Method of Use by Symptom
R22 .ottt 192 In the Case of Faulty Compressor ................ 178
RA07C oot 193 In the Case of Malfunction of Cooling ........... 178
RATOA .o 195 In the Case of Malfunction of Heating ........... 178
Checker CONNECHION ........cocveveeeeeeeeeeeeeeee e 181 Monitor on Inverter PC Board ... 92
collect or analyze data on the Service Checker ...131
Collection and Playback of Data on Checker ....... 146 o
Component FUNCHON oo 37 Outdoor Fan Motor .........ccuueeeiieiiiiiieee e 89
Components of INdOOr UNIt ovenen 37, 40 Outdoor unit SENSOI ......ccevvveeeeeeieeeeee e, 37, 39
Components of outdoor unit ..........cccceeee.... 37, 39, 40
Compressor Capacity Control .........ccccceeeeeeeeeennnnnn. 26 P
Conduct Ana|ysis _________________________________________________ 178 P-H Diagram ......................................................... 22
Control of Electronic Expansion Valve ................... 27 Processing Dimension for Flare Section ............... 19
Psychrometric Chart .........ccccocevviiieieiiniiiee e, 197
D
Defective Lubrication of Compressor ................... 101 R
DII-NET Expander Adaptor .............ccccecvevevennen.. 221 R410A Thermodynamical Characteristics ........... 196
Drain Pump Control ...........coceccurcueueeeeeeeeeereneneenns 30 Recording and Playback of Operation Data ........ 137
Refrigerant Control of VRV System .........cccccuveeee. 24
E Refrigerant Piping .....coooviiiiiiiiiee e 19
Effective Use of Checker ..........ccccoceveeeeeeeeeenrnne 180 Refrigerant Recovery Mode ..o 65
Electronic Expansion ValVe oo, 83 Refrigeration Cycle ................................................ 23
Evacuation Mode ............cccoooveeeeeieieieeeseeeenns 65 Remote Control Mode Selector Switch (RS1) ..... 206
Excessive / Insufficient Charging of Refrigerant ....72
External Control Adaptor of Outdoor Unit ............ 216 S
S0lenoid Valve .......cccceviiiiiiiiieciiee e 87
F Super Wiring System ... 15
Field Setting on Outdoor Unit
Monitor MOde .......cooeiiiieeieee e 61 T
Setting Mode 1 .....c.ccueveveeeiieieeeeeece e 57 Target Pressure and Temperature ........................ 72
Setting Mode 2 ........ocoociiieiiiee e 58 Thermistor Temperature -
Field Settings for the Rep]acement of the Spare Resistance Characteristic .........cccccocvveeeennee 79
Control PC BOArd ....oeee e 199 Thermostat-control ..o 28
Field Settings from Remote Controller Two-way Solenoid Valve .........coccveevciiiieeiiiciiineees 88
Group No. for Centralized Control System ...... 45
Individual Functions for Indoor Unit ................. 43 U
Forcedly fan ON .........ooiuieieeeeeeeeeeeeeeeeeeereas 52 Unit No. transfer ........ccceviiieieee e 52
Four-way Valve ... 85
Freeze-up Prevention Control ...........ccccvvvveeeennennn. 31
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Voltage Characteristic of Pressure Sensor
R22, RA07C ..o 81
RAT0A L 82
Voltage Measuring Point .........ccccoiiiiiiiiien e 80
VRV system multi indoor unit settings .................... 44
W
Water Leakage from Indoor Unit ...........cccceeennee 100
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Drawings & Flow Charts

A extended adapter ........cocccceeeiiiiiiiiiieee, 225
Abnormal discharge pipe temperature Drain Pump Control ..........cccceeviiieiiiiiiiiee e 30
Liquid injection does not turn ON. ................. 184
Address Settings .......cccocvveiiiiiriei e 47 E
AIrNet ADAress .......c.ceevevriiiiiieeeceseieieseee e 48 Electric and Functional Components
RSXY8, 10K and RSXYP8, 10KJ ......cc.c......... 36
C RXY(Q)14, 16M ...ooreiieeeeee e 38
Centralized Controller (DCS302B61) ................... 232 Electronic Expansion Valve
Centralized CONtrollers ..........ccoveeeeveeeevseeeeeennns 208 EBM type linear control valve ........................ 83
Changed to the VTCF two-core line ...........c......... 124 Gas Leakage .....ccccccerieveriieiiiee e 84
Characteristics of Refrigerant Malfunction (Complete Close) ........cccccervnenee 84
R22 ..ottt 192 Malfunction (Full Open) ... 84
RA07C .o 193 Example of Wiring ... 224
RATOA .o 195 Excessively Charged Refrigerant Gas .................. 73
Check on Qutdoor Fan Motor expander adapter ................................................ 222
connector of fan motor ... 89
connector of fan motor (control cable) ............. 89 F
pulse input of fan inverter PC board position Field Settings
SIGNAL ©.vvveeieiiiee e 89 demand and low noise operation .................. 219
Check on Service Data ..........ccccoceeeeeeeererenierenn. 49 function switch SS1 ... 220
Checker CoNNECHON .........cccocveveveeeieeceeeeeeeeens 181 independent "COOL/HEAT address" and
Collective / Individual Control [Unified On / Off "demand address .......cccceeeieieieeenennn. 220
Controller DCS301B61] ...cvcvvuveiveeeeieeeeeeenas 234 the operation mode (cool, heat, fan) ............. 219
Collective / Individual Operation (Centra] Remote Field Settings from Remote Controller .................. 42
CONLIONEN) .eevvveieieieieeee e 242 Group No. for Centralized Control System ..... 45
Collective Operation Individual Functions for Indoor Unit ................ 43
(Schedule Timer DST301B61) .......cccceueeeee. 243 Flared shape ... 19
Collective Operation [Adapter PCB for Remote Four-way Valve
Control KRP2A Series] .....c.ccceevveevrereennnn. 244 for heat pump type air conditioner .................. 85
Completes by attaching an accessory wire .......... 111 Movement in Cooling .......ccoccveeeeriiieenieiiiieenn, 85
Compressor Capacity COntrol ...........ccccccccevevevnnne... 26 Operation in Heating ..., 86
Connection to Indoor Unit Freeze-up Prevention Control .........ccccceeeviiveeenne 31
group unified display ...........cccceeeccureeernnne. 210 Fresh-up Operation by External Input
Individual CoNtrol ..........cccceveveveeeereeeeee e 210 [HRV UNit] .o 239
individual display ........ccccceviiiiiiiinien, 211
zone unified control ........cccccoeeviiiciiiiieeeeee, 211 H
Connection t0 iNdOOr UNit ............ccceveveeeeeeeeeeennn. 202 Heat Recovery System ... 14
Construction of Thermistor ...........occoecevieieneenennn. 78
CONTROL MODE selector switch (RS1) ............. 203 I
Conventional SYStem ............ccccooeueueveeeeceveeenenennns 222 Install a trap to the drain
Cooling / Heating Selection System on the equipment side ........cccccceeiiiiiiiiiieeeen. 122
TYPE A oo 11 Insufficient Refrigerant Gas ... 74
TYPE B oo 12 Interlocked Operation with 2 or More Group of
TYPE C oo 13 VRV System ......ccooiiiiiiis 233
Cooling/Heating Differential ...........cccccocvviviiinnnenn. 33 L
D I T | SR 19
Default condition of DIP switch Length of Refrigerant Piping
RSXYP5, 8, 10L ...cooveieeeeeeeeeeeeeeee e 200 RSXY(P) ~ KA(L) oo 17
RXY5 ~ 48M, RX5 ~ 48M, RXYQ5 ~ 48M, RX(Y)(Q) ~ M e 18
REYQ8 ~ 48M .......ccceeveveeiieeeien, 199
display Signals ........cccccviiiiiiieiii e 205 M
distant control (operation) ............c.ccccceeeveverucnnee. 202 Malfunction in Cooling Operation .......................... 70
Diversification of risk of centralized control System Malfunction in Heating Operation .......................... 71
Conventional system ..........cccoccveiiiniiieeennen, 225
Drawings & Flow Charts iii

Bce kaTajioru U HHCTPYKIMH 3]€cCh: "™

.rulfir P ov.htm|



Si30-408

Method of extending system The number of units for centralized control ......... 221
cutting jumper Wires .......ccccceevvceeeeeinccieeee e 227 the temperature difference ........ccccccceveveiiiiiiinnnens 116
Example of basic wiring ........ccccceveiiieneennnee 227 Thermistor Malfunction ...........ccccceviiiieeiiiiiee s 78

Method to Specify the Indoor Unit No. ................... 53 time chart of remote controller commands and

Mistakes in Wiring and System Designing indoor unit against input signals ................... 207
Part 1 e 236 Transmission System Malfunction
Part 2 oo 236 An example of illustration ...........cccccceeeeeriinns 93

Monitor of Operation (KRP50-2) ......ccccceeeeeeiiinnns 238 Trap bend ... 19

Mounting Sensor Kit .........ccoooviieriiiiiieee e 182

Multi Function Central Controller + Unified On / Off U
CoNtroller ......ooovieeeieeiee e 245 Understanding of Malfunction Code ...................... 90

Using [ONg PIPES ...euveeiiiiieieeie e 114

o

Operation by Power Supply [HRV Unit] ............... 237 Vv

operation mode display .....ccccccceeeeiiiiiiiiiniieeeeeeen, 231 Ve-up STD RSXYP 5-10L

Operation Range of Remote Controller Malfunction of heating ......c...cccoceveiviieeeeenne 189
Thermostat .......oocceeeiiiii e, 28 Voltage Characteristic of Pressure Sensor

Overview of System R22, RA07C ..., 81
Batch selection of operation mode ................ 216 RAT0A ..o 82
Demand control / Low noise control .............. 216 Voltage Measuring Point .........cccceiiiiiiiiiiii 80

Overview of System .......cocccveeiiiiiie e, 209 VRV Il Heat recovery type: Malfunction of heating

Data on occurrence of malfunction while in

P all-unit heating operation ................. 186

P-H Diagram ......cccccooiiiiiiieiiiiee e 22 Graph of indoor unit (1) ....cccooeiiiiiiiiiieeeeee. 186

Points of Super Wiring System .........cccocciiiiiineen. 15 Graph of indoor unit (2) ........cccoeeciieieeeeeenn. 187

Precool / Preheat Operation ........cccccceeeeviiieninnnen. 240 Graph of indoor unit (3) ........oooeveiiiiiiiieeeenn. 187

Principal of Valve Operation .......ccccccceeeviivvivvnnnnnnn. 88 Graph of indoor unit (4) ....ccccoevvveiiiieeeeeeen. 188

Psychrometric Chart ..........occoce i 197 Graph of indoor unit (5) ....ccccoevviiiiiiieeeeeee, 188

R W

Recovers by correcting the wire connections ....... 112 Waveform

REFNET header ......coovvvieiiieiieieeee e 19 Faulty waveform ........cccocvviiieeiiee e, 95

REFNET JOINt oo 19 NOISE ..vevieeee et 95

Refrigerant Control of VRV System RiNGING «ooiieeeeee e 95
Cooling Operation ........cccccceviiiiiieeiiieee e 24 Round pulSE .....covveveeeeiiiiee e 95
Heating Operation ........ccccoccoveveiiiieenniiieeeenn 25 waveform at start-up ......cccoccvveeereie, 95

Refrigeration Cycle .......ccceevviiiiiiiie e, 23 WIFING e 217

Relaxation of restrictions on branching DII-NET Wiring Length ... 16
Conventional system .........cccoccceveiiiiieneeennen. 226 Wiring to External Controller
expander adapter ........cccccoeeiviiiiiieeeeeee e 226 CONTROL MODE selector switch (RS1) ..... 212

Remote Control Operation by Input from display Signals ......ccccceceeeiiiiiiiiiniieee e, 214
OULSIAE ... 241 distant control (operation) ..............ccccuuvnnnene. 212

Remote Controller of the VRV- system temperature settings .........ccccoics 214
Air Conditioner ........cccovvveiiiiiiie e 231

replace the Compressor .........ccccccvveveeeeeeeeeeeceeenns 228 Z

Zone Control System (Central Remote Controller

S DCSB02B61) ...vveeireeeireeerree e 235

Save Data ....ccccceveiie 183

Service Settings ...occveeiiiii 51

Settings of Group NO. ......cceviiiiiiiiieieee, 46

Single-group Interlocked Operation
(Basic Pattern) ........cccocvviviieeeeeee e, 229

Single-group Interlocked Operation
(Direct Duct Connection) .......cccccceeeeeeeeeiiiennnns 230

S0lenoid Valve .......ccceeviiiiiiiiiiiee e 87

T

Target Evaporation Temperature ..........ccccceeeeeeenn. 26

temperature settings ..., 204

the connection wiring to the terminal block .......... 223

The limits for wiring ......cccovviiiie e 222

iv Drawings & Flow Charts

Bce kaTajioru 1 MHCTPYKIUH 3€eCh: "™

.rulfir P ov.htm|



The air conditioners manufactured
by Daikin Industries have received
180 9000 series certification for
quality assurance.

Certificate Number.
(1S09001) JMI-0107
JQA-0495
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All Daikin Industries locations and
subsidiaries in Japan have
received environmental
management system standard
1S0 14001 certification.

Daikin Industries, Ltd.

Domestic Group
Certificate Number. EC99J2044

About 1S0 14001
IS0 14001 is the standard defined by the International
Organization for Standardization (1SO) relating to
environmental management systems. Our group has
been acknowledged by an internationally accredited
compliance organisation as having an appropriate
programme of environmental protection procedures
and activities to meet the requirements of ISO 14001.

DAIKIN INDUSTRIES, LTD.\

fDeaIer

Head Office:
Umeda Center Bldg., 4-12, Nakazaki-Nishi
2-chome, Kita-ku, Osaka, 530-8323 Japan

Tokyo Office:
JR Shinagawa East Bldg., 18-1, Konan
2-chome, Minato-ku, Tokyo, 108-0075 Japan

http://www.daikin.com/global/
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