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1. GENERAL INF(

Building Multi system(VRF) is an air conditioning system for commercial
building application with sophisticated individual zone control.

Outdoor Unit Szieer
(Chiller Unit)

VAV : Variable Air Volume VRF : Variable Refrigerant Flow

Low Efficiency, High Cost Qalgliadllif® High Efficiency, Low Cost
& High Noise Multi-A/C & Low Noise



1. GENERAL INF(

LG' 4.5HP VRF vs Chil

Item

VRF System(Individual-Air cooling)

Chiller(Central-Water cooling)

System
Configuration

Parking Area !

Machine room !

Duct construction
/Reconstruction

Easy to construct

Difficult to construct

Duct diameter

Liquid / Gas
19.05/12.7 mm
(100%)

00

CD 89mm x 2 (560%)

Control Central & Individual Central & Individual manual
(MICOM) (mechanical)
Installation area 100 % 300%
(Chiller, Pump, Water tank, etc.)
Initial investment LOW HIGH
Maintenance LOW HIGH

(Consistent maintenance is necessary)




1. GENERAL INF

2 General Characteristics o

1. Differing from R22, R407C refrigerant is an alternate which contains no
element destructing an ozone layer.

2. Because it has a similar characteristics with R22, it may be used without
the existing air conditioner greatly.

3. Differing from R22, it consists of three alternative refrigerants,
R125, R32 and R134a.

R12 F

R22 F

- Bl HGWP
B oDP

R407C

< Comparison of ODP & HGWP of refrigerant>
0 1 2 3 4



1. GENERAL INF

Comparison of refrigerants (R

» Processing of leakage o

1. Because it is a mixture of three refrigerants, three elements
do not leak at the same rate, but the gas of the lowest evaporation
at the pertinent pressure starts to leak.
2. At the leakage, the composition ratio is changed, which alters
the value of a material characteristics, lowers the evaporation pressure and
condensation pressure and so on, so it greatly degrades the performance.

R22 R22
100% 100%
@)
<

T
. R22 100%
R22 100% progressing
|
< Leakage process of R22>

|
R32
poor
S
S

Lo

R32/R125/R134a
R32/R125/R134a progressing 13%/20%/49%
23%125%/52%
| |

b‘

%
8

< Leakage process of R407C>

» Processing a leakage o

1. A refrigerant of a single element such as R22 can become normal
by complementing an leaked amount of the refrigerant, but leaking a mixed
refrigerant such as R407C changed the composition ratio,
so complementing can not restore it to the normal composition ratio.

2. When R407C refrigerant is leaked, you must discharge all of refrigerant
and newly restore it.



1. GENERAL INFORMA

System configuration diagram (4.5

—— Signal Line(LGnet)
= Piping
— Wired Remote Line

. Central
E———
~— Controller



2. FUNCTIONS

019.05

Strainer

Low Pressure
Sensor

S,

Accumulator

4way valve

Strai

V.7 a0 N

DAL/
Hot gas * Strainer
Solenoid
High valve
Pressure
Sensor
)
ischarge
Pipe TH
High Pressure Liquid © ryer(100gr)
S/wW Injection
Solenoid
valve

)

e e

%@-@O%O@O@O%O@@@O%O@O%

oe@-eé @-@@-@6(&@@& E0EO0 @-@6 eeboJ

GOEO0 ) YEE ST ) 00
Plpe TH
@
. 30RC
AirTH LEV

Strainer



2. FUNCTIONS

2 INV. Comp o

Scroll compressor that operates on 30 ~ 120Hz by inverter drive enables
capacity control.

2 Oil separator o

The oil separator is a device that collects the discharged from the
Compressor. The collected oil is constantly recirculated to the compressor
via capillary tube.

2 High Pressure Senor o

High pressure sensor for sensing the operating status of the indoor by
refrigerant pressure which senses discharge pressure.

2> Low Pressure Senor »

Low pressure sensor for sensing the operating status of the indoor by
refrigerant pressure which senses suction pressure.

2 Hot gas Solenoid valve »
Valve is open by low pressure safety control when low pressure drops.

2 Liquid Injection Solenoid valve o
Controls liquid injection in order to prevent overheating.

2 30RC LEV o

Expansion valve when heating.
When cooling Expansion valve is fully opened.



2. FUNCTIONS

Power supply 30, -
(3-phase) 380~415V, 50Hz Maker Pacific
Rated cooling capacity Expansion
(80Hz) 12.9kW valve Model 30RC
Rated heating capacity o
(90Hz) 14.8kW Orifice @3.0
Type Scroll Outer diameter @80
COM- Outer diameter 1790 S epgirlator Length 150mm
PRE-
SSOR Ol PVE oll Return capi @1.2, 1.6m
Operating range 30~120Hz Maker Saginomiya
Pressure
sensor
Accumulator* 2300cc Range 8;882:
Receiver* 1000cc Hi-pressure Maker Saginomiya
shutdown
Sol. VIV pressure
Hot gas bypass o1 f’g ] 60,:{,“ Sw Range 30kg/cm? (Off)
Tube Q7 3;\1\% Maker Ranco
Step x Row 52 x 2 Type Axial
Outdoor
Heat
Exchan- Length 940mm Ogﬁgﬁor oD 2460
ger
Row pitch 12.5mm No. of Blade 3EA
Step pitch 21.0mm Outdoor Capacitor 6up
FAN
_ Liquid side 012.7 Motor POWER 220V, 50Hz
Service
valve
Gas side ©19.05 Crank case heater 40W




2. FUNCTIONS

Cyclic phenomena

Component

Phenomenon

Cause

Check method and Trouble shooting

Compressor

Not operated

Motor insulation
broken

Check resistance between
terminals and chassis.

Strainer locking

Oil shortage

Open drain cock and check oil

Stop during running

Motor insulation
failure

Check resistance between
terminals and chassis.

Loud noise during running

Inverse connection

Check wiring

Hi-pressure error

Motor failure

Check whether it operates or

after running Injection
temperature error

Outdoor : - : :
fan at cooling Bad ventilation not at re-running after being left.
Heating failure, frequent around outdoor Remove obstacles around
defrosting ’ heat exchanger outdoor device.
No operating sound at Bad connector Check connector
applying the power contact
Coil failure Check resistance between
terminals.
Outdoor  "Heating failure LEV clogged
LEV Frozen outdoor HEX part
Low pressure error LEV clogged

Operation t m

- Running to call back oil
- Running to control Hot gas bypass solenoid valve
- Running to control Liquid injection solenoid valve
- Running to control for preventing injection temperature from rising




2. FUNCTIONS

POWER ON

Y

Initialize device(LEV, ...)

Y

Count the number of indoor units

Y

Count the number of the 2" class
errors occurred

as any the 2" class
error which occurred more than
times in 1 hour?

YES

NO

Any indoor unit
which is switch on?

Cooling .or. Heating NO

y

Comp: OFF

Restart prevention
Outdoor Fan: OFF

(COOLING ) ( HEATING ) Comp: OFF
Outdoor Fan: ON




2. FUNCTIONS

Checking for Automatic Addressing (

Powir On . Systeminitializing |
Waiting 30 sec Bhnkwﬂh
. interval
* .. of 0.5 sec :
.+ i means OK ;
LEDO1C blink? ~~NO > Outdoor PCB Defect

Push and hold SW01M

A

for 5 sec

'

LEDO1C is On

...............................

Y
Stop pushing SWO1M

'

Waiting about 2 min

PP
.................................

...............................

Y
LEDO1C Blink s T '

] T

. : Indoor address No is displayed on Wired remote controller or
Check the Indoor Unit No. |+ inqo0r unit display window. It is not an error message, will be

Display i disappeared when on/off button is pressed on remote controller :
: ex) Display of 01, 02, ..., 05 means connection of 5 indoor unit :
: sand auto addressmg is completed normally. ;

.
...........................................................................

No. of .
¢onnected Indoo e ,
Units = Display of NO > Corroefcltntggo?olngictag on

Indoor Units’

number ?




3. INSTALL/

Making contract drawing

\

Indoor device sleeve & insertion joh

¢

Indoor device installation

¢

Refrigerant/Drain piping, ducting

\

Insulation & electrical work

¢

Assign indoor device address

\

Outdoor device installation &
Environmental piping

¢

Airtight test and vacuum

¢

Additionally supplement refrigerant

\

Installing and finishing ceiling & panel

¢

Test-running

\

Treatment explanation anddelivery

+ Refrigerant wiring, power wiring,
control line system distribution diagram

+ Make sure that the welding should
be done through nitrogen gas.

+ Insulate drain piping also, use the specified
power line, and connect it to its own place.

+ Automatically assigned.

+ Consider the ventilation of outdoor device

<+ Refer to the manual.

+ Refer to the manual.
Record the amount of additional supplement.

<+ Refer to the manual.

+ Cooling/heat running Check error code
by remote controller



3. INSTALLATIC
" Retrigerant pipe work

> LINE BRANCH METHOD o

) 5 indoor devices connected
: outdoor device

: 1st branch(branch union)

: indoor device

: downward indoor device

A ©

ex
®
®
©
©

Q Piping diameter (mm) of
outdoor 1st branch(A)

Liquid pipe : @12.7
Gas pipe : ©19.05

Allowed Entire line length A+B+C+D+a+b+c+d+e < 100 meter
Length

L) | A+B+C+D+e = 70 meter

| B+C+D+e =< 30 meter

Longest line length

Longest line length after branching

)
AIIovyed High/Low difference at Indoor/Outdoor device  (H) | Less than or equal to 30 meter(20 meter if the outdoor device is lower)
High/Low

hieche:n| High/Low difference at Indoor/Indoor device

(
(
(
(

h) | Less than or equal to 12 meter

O Select Indoor device from branch Indoor device Pipe diameter (mm)
(a,b,c,d,e). o _ capacity (Btu) Liquid pipe Gas pipe
—» |[ndoor device pipe diameter

7k , 9k 6.35 @12.7
(Select pipe size from the right table.) 12k 6.35 @12.7
18k @9.52 @15.88
Q Select from branch to branch _ Downward o _
(B,C,D) indoor device Liquid pipe Gas pipe
= ) ) model total (mm) (mm)
— Refrigerant pipe diameter capacity (Btu)
from branch to branch ~ 14Kk or less 06.35 012.7
. . . 14k ~ 28k or less J9.52 215.88
(Select pipe size from the right table.)
28k ~ 51k or less @12.7 ©19.05




3. INSTALLATIC

» HEADER BRANCH METHOD o

Allowed
High/Low
difference

ex) 5 indoor devices connected

@ outdoor device

®: 1st branch

© : indoor device

O : charge

Q Piping diameter(mm) of outdoor
1st branch(A)

Liquid pipe : @12.7
Gas pipe : ©19.05

U Branch pipe can not be used
after header branching.

6
Entire line length A+at+b+c+d+e+f = 100 meter
Longest line length (L) | A+f = 70 meter
Longest line length after branching (1) | f= 30 meter
High/Low difference at Indoor/Outdoor device  (H) | Less than or equal to 30 meter (20 meter if the outdoor device is lower)
High/Low difference at Indoor/Indoor device ~ (h) | Less than or equal to 12 meter

A Select Indoor device from branch
(a,b,c,d,e).

. . ) Liquid pipe Gas pipe
—» Indoor device pipe diameter
7k , 9k 6.35 @12.7
(Select pipe size from the right table.) 12k 06.35 o127
18k J9.52 J15.88

Indoor device

Pipe diameter (mm)

capacity (Btu)




3. INSTALLAT

2 MULTIPLE LINE/HEADER o

X) 5 indoor devices connected
: Outdoor device

: 1st branch

: branch jointer
: Indoor device
: Branch header

: Charge

: Downward indoor device

e
®
®
©
()
(9)
®
€]

Q Piping diameter(mm) of outdoor
1st branch(A) B

Liquid pipe : @12.7 . !
Gas pipe : ©@19.05 \ b 1

Q Branch pipe can not be used
after header branching.

Allowed
Length

A+B+C+at+b+c+d+e < 100 meter
L) | A+B+b = 70 meter

| B+b = 30 meter

Entire line length

Longest line length

Longest line length after branching

Allowed
High/Low
OETEN

)
High/Low difference at Indoor/Outdoor device (H) | Less than or equal to 30 meter (20 meter if the outdoor device is lower)

(
(
(
(

High/Low difference at Indoor/Indoor device h) | Less than or equal to 12 meter

Q Select Indoor device from branch Indoor device Pipe diameter (mm)
(abcde). capacity (Btu) | | iqid pipe Gas pipe
— Indoor device pipe diameter

7k, 9k 26.35 @12.7
(Select pipe size from the right table.) 12k 06.35 0127
18k @9.52 215.88
Q Select from branch to branch ~Downward o _
(B,C,D) indoor device Liquid pipe Gas pipe
= ) ) model total (mm) (mm)
— Refrigerant pipe diameter capacity (Btu)
from branch to branch ~ 14k or less 06.35 @12.7
. . . 14k ~ 28k or less @9.52 J15.88
(Select pipe size from the right table.)
28k ~ 51k orless @12.7 19.05




3. INSTALLATIO

Determining Additional Refrigera

2 Additionally charging refrigerant o

At shipping, FMU4480RAH of outdoor device has 3.2 kg of

refrigerant charged.

Because a refrigerant is charged according to the piping expansion,

the refrigerant should be added as much as the expanded length.

For the future service, it is necessary to record the size and length of each
refrigerant piping and the additionally charged amount of the refrigerant.

2 Calculation of the additionally charged amount of the refrigerant o
(rounded at the second decimal point)

Added amount of refrigerant = Entire length (m) of liquid piping(@12.7) x 0.12
+ Entire length (m) of liquid piping (©99.52) x 0.06
+ Entire length (m) of liquid piping (06.35) x 0.03
+ number of connected indoor devices x 0.2

Q The result is rounded at the second decimal point.




3. INSTALLATIC(
2 Vacuum o
Run for 4 ~ 6 hours by the vacuum pump until the pressure becomes to
5 Torr (665 Pa), and then vacuum one hour or so.
Spec of vacuum pump : discharge air speed - 15m3%h
attainable pressure - 6.7 x @102 Pa(5 x @10 Torr)
Vacuum both gas pipe and liquid pipe

When the vacuum is not correctly done :
Compressor damage due to moisture, capacity shortage, refrigerant noise

Evacuati
on degree

5Torr

== one hour

2 Refrigerant charging o

- Charge by the calculation according to the installation manual and then record it
- Check according to the operation data

2 Wiring o

- Do not connect the power line (220V/380V) to the communication line.

The outdoor device does not supply the power to the indoor device.

Separate the indoor device power (3 phase) from the communication line when connecting.
Watch out the wrong wiring(Single phase 220V for indoor device,

3-phase 380v for outdoor device)

The wrong wiring of R,S,T,N makes the product inoperable.

> Power supply o

- Turn on for 12 hours (at least 6 hours) before pre-running for preventing.
the compressor from being damaged due to the liquid compression.

2 Others : Non-oxidizing brazing -

(Removing moisture within piping), Pipe quality, Air tight test (Compress the nitrogen gas
to 30 kgf/cm2(2.94MPa)) Do not make the pump down.



Display
Number

Error

Cause

Indoor sensor(air)

Indoor sensor (air) open or short

Indoor sensor (inlet piping)

Indoor sensor (inlet piping) open or short

Wired remocon <+ indoor communication

The indoor device can not receive the wired remocon signal for 3 minutes

Drain pump

Drain pump failure

Outdoor <+ Indoor communication

The indoor device can not receive the outdoor device signal for 3 minutes

Indoor sensor(Outlet piping)

Indoor sensor(Outlet piping) open or short

Different characteristics

In case of running at the operation mode different from the previously run indoor device

Indoor LEV failure

Not available

Serial No. Error

Product serial number of indoor device EEPROM is 0 or FFFFFF

dc peak IPM damage or compressor failure is generated three times within 1 hour
max ct Current over the maximum limit is detected
dc link It is not charged at DC for 45 min after start RY on

High pressure/heatproof sw

Compressor turns off three times within 1 hour due to high pressure SW

Under/Over voltage

The input voltage of the installation area is greater than 487V or less than or equal to 270V

Injection temperature inv

Compress turns off three times within 1 hour due to inv injection temperature overriging

Injection temperature stopped

Compress turns off three times within 1 hour due to onoff injection temperature overriging

High pressure

Compress turns off three times within 1 hour due to high pressure

Low pressure

Compress turns off three times within 1 hour due to low pressure

Refrigerant leakage Not available
4way failure Not available
Outdoor LEV failure Not available

Inv sensor(ct)

Inv sensor(ct) open or short

Inv sensor(injection temperature

Inv sensor(injection temperature) open or short

Outdoor sensor(low pressure)

Outdoor sensor (low pressure) open or short

Outdoor sensor(high pressure)

Outdoor sensor(high pressure) open or short

Outdoor sensor(outdoor air)

Outdoor sensor(outdoor air) open or short

Outdoor sensor(outdoor piping-upper)

Outdoor sensor(outdoor piping-upper) open or short

Outdoor sensor(inlet)

Outdoor sensor(inlet) open or short

Outdoor sensor(injection temperature)

Outdoor sensor(injection temperature) open or short

Outdoor sensor(outdoor piping-lower)

Outdoor sensor(outdoor piping-lower) open or short

Outdoor sensor(voltage)

Outdoor sensor(voltage) open or short

Over connected access(capacity)

Connected more than the indicated number of indoor device (different according to outdoor device)

InvV - main communication

It can not receive inv signal from main for 20 seconds

RST inversion detected

RST wiring inverted or failure

O U (D [ [ (s [ [ [ [ [ [ [ [ | |9 W9 (W [W (W W [W W[ (NN N (N [=—0 [N [ [ =] [——} [} [} [——}
DN W (N OO0 |\ [N [ | W (N[ [ ] |G~ [N [N [ || | [ [0 | |9 [N [ \O |O0 |~ [\ [N [ |9 [N ||

Central controller «—» outdoor device communication

It can not receive central controller signal from outdoor device for 3 minutes

|




5. Wiring diagram

2 Cassette o

> Split type o
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5. Wiring diagram
OUTDOOR UNIT 4.5Hp

BRI0GE
DIODE
REACTOR
QUTDOOR UNIT oo 0ones 44
WIRING  DIAGRAM AN zo{thr
4
> zoft BL
o —
—————— FIELD WRING ﬁ@ WH
———— MANUFACTORY WIRING ofi=
52F | MAGNETIC SWITCH i W s BK
63H | HIGH PRESSURE SWITCH v 63H
- — | e oK 5o | W
o (20 W O 0
OrN1G CN14 CN3 Og l l
0 YW
(b Tt
soldl L
— ol RD (Hfe}
KBk s 24 l RD @J v
[l_ W o g oNa ——f BL HOT
CTT T L= ] ) BL sV
{ { R/ ) &%Um Nt @— = BK A
————— bl
e =M T O
ro ! =1 K o B CRANKCASE
I p— o Bre R 2
| (lr——1E 5| o
{ l { { l F——1 é BL @::@cr\m co—] B'—@;
[ | |
{ { { { l { B @::Ecms O/OCE— BK TAPACITOR
BN 5| oR
AR FUSE% - BL@{
[ e o—] FAN
{ { [ { { { { m @::ECN'lﬁ (OCE— BK EAPACITOR
[ [ L N
SERAREE ™22
[ NOISE
Lo FILTER oindk 5
IR [ E&&%E%
| {lll{ out CN23 o
Lo bt Qo o
bl =¥
TOWHBKGROUND W
INDOOR _ POWER Elﬁ T
39 4NE 380V 50HZ ]




6. Checking Indo«

A Communication type : RS485
0 Communication speed : 1200BPS
Q Communication characteristics :

Because RS485 communication sends data by the differential signal, the maximum
communication length is 1.2Km

It supports the multipoint communication network, and it can connect 32 drivers or
receivers over one communication line (two lines)

Easy to install.

Because it uses one communication line, it may cause data conflict, which can be
solved by the switch of Mycom.

QO Communication line connection method
[Serial connection]

Q Trouble shooting for communication error

Are communication line bus A and B connected inversely?

< normal connection

Is communication connector and connection part (MAIN PCB) normal?

< normal assembly

Is communication line disconnected at the course to the other indoor device?
% reconnect

Is communication connection length about 1.2km or longer?

% reconnect with the shortest distance




6. Checking Indoor/(

102N D

POWER INPUT

1RESBMPEN D 1(A)2(B)

TTTT T oo o

POWER INPUT Communication line




