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Leading Solution

LG Cable, LG Industrial Systems and LG-Nikko Copper,
Gaon Cable, E1 and Kukdong City Gas are starting with

a new name, Leading Solution, LS.

New Dream, New Start

To become a leader in the competitive global market, LG has been divided into
three groups, electronics and chemicals for LG, energy and machineries distribu-
tion for GS, Industrial electric - electronic materials for LS based on their business
specialties.

LS' main companies, such as LS cable, LS industrial systems, LS-Nikko copper,
Gaon cable, E1 and Kukdong City gas, are ranked as No.1 in their respective
industry. However, LS won't just sit back, satisfied with being the best in Korea. We
will pave the way for becoming the world's best in Industrial electric - electronics
and material industry with the new ClI, LS.
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LS Cable is No.1 cable maker in Korea and its business fields are telecommunication,
electric power, components & materials and machinery. Also, LS Cable is creating
new businesses particularly in component and materials industry. LS Cable makes its
best to accomplish the vision, "Your No.1 Creative Partner' and be one of the world
leaders with high technology and best level of service.
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Gas Cooling / Heating System

What is GHP?

EHP, electric heat pump, is operated by driving electric compressor which has about 35% energy efficiency. However, GHP, gas Powerful Heating
engine driven heat pump, is operated by driving gas engine.

. . e : L . . . « Exhaust heat from the engine is converted to heating energy.
GHP, as a gas cooing and heating system, distribute refrigerant from outdoor unit to indoor unit through engine-driven

« No need of defrost control and fast reach comfortable temperature.

compressor.
: - 25 i
== Cooing Heating . '"d°°rt (I:-Ieatlr]g 100
= I% outdor ndoor @0 utdoo Indoor emperature 20 apacity
o o) (c) 15 Gas Heat (%) 80
Refrigerant Gas 4 Way Valve 3 - ! .
: . e g || e || e - 10 Electric | 60 Electric
Exhaust Heat Flow Absorb Heat ectric Heat Pump
from Indoor 5 indoor Unit | I from Outdoor ) i BRI 5 Heat P |
-l —— " gy | Liauefaction 3 elasg et bsrpon ndor ‘oullil Fraporeon w;rmAi} eat Fump
mw;mm’wm ‘mm Air Evapors Cool N} > Gas 3 by iquefacion of refrgerant Liquefaction 0 W
VN Hez
Gas Engine . Gas Engine
Compressor tarm A Gool /AR Expansion Valve Compressor Outdoor Unit WJMT Expansion Valve i -5 -10 .'5 0 5 10
Outdeor Ut Time Air Temperature ('C)

Economical Operation

LS GH P « Low running cost (Low electric consumption)
Outdoor Unit « No need of substation
Cost
Fan ST » EHP : Electric Heat Pump
o » GHP : Gas Heat Pump
Features JI="
= it :
» 20HP(Cooling 56kW, Heating 67kW) % ;
CoLLEReE 16HP(Cooling 45kW, Heating 54kW) =t TN
-
» COP 1.25 (Average for Cooling and
Exhaust Gas ; - .
Heat Exchanger S, Heating)
e i - Maximum 16 Connections of Environmental Friendly
_ _ ecelver Indoor Units The gas has 20% higher energy efficiency than electricity and reduce the CO2 and NOx emissions around 30% .
Gas Engine Plate Heat Exchanger + Adopts exclusively designed Gas B
Cooling Water Accumulator Engine Efficient Energy Control
Circulation Pump : .
: - » Individual and Central Control EHP vs. GHP Sourced by Korea Energy Management Corporation (JULY. 2005)
Compressor QOil Separator
- \ b, EHP GHP
Unstable heating operation at minus ambient temperature More stable heating operation even at minus ambient temperature
Temperature of hot wind is low Temperature of hot wind is high
Control Panel Need defrosting to raise heat efficiency of evaporator No defrosting
Low response against heating demand. Fast response against heating demand.
Noise Level Noise Level
C| E « Outdoor unit maximum 46db « Outdoor unit maximum 41db
€an cnergy . « Indoor unit maximum 52db « Indoor unit maximum 45db
GHP consume Natural Gas which is clean fuel and Pollutant Comparison (9/10000kcal)
safe energy that has higher ignition point and lower Energy Efficiency Comparison
explosive risk 41 4 Type Gas Cooling Electric Cooling Remarks
(4] Primary Energy Gas Gas
Input Energy Gas Electricity
. - 35% Statistics standard of Korea
Energy Conversion Efficiency = . . . .
(1-9' (High calorific value) Electric Power Corporation (02°)
1.2 1.0-1.35
*u*ﬁ1 5 0:6 0:6 ' cop (High calorific value) 25-35
Sulfur Oxide ¢ » Nitrogen Oxide L ( o105 [ > TR P o e
¢ » CO(Carbon Monoxide) > Dust ( 1 Overall Efficiency 1.0-1.35 0.88-1.23 )?K/Iachine efficienc y
Natural Gas Kerosene Heavy Oil y
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GHP Building Multi Outdoor Unit Gas Cooling / Heating System

High Performance, High Efficiency

Easy installation & Maintenance, Low operation cost Installation Notice .
Multi Control System (Max. 16 Indoor Units with 1 Outdoor Unit) - Fix the unit on the foundation through vibration isolator. 100042
» Do not use rubber bushing which is not efficient. ] / S
. T . « Itis strongly recommended to use vibration isolator for =
Refrigerant Piping is extensible to max. 120 meter . . .
rooftop installation.
- . § 5
—— f 1. ﬁ ﬁ Dimension (mm) -
Main Audary ndividual - Group Installation Division - = c 7 7 s
L emote emote emote emote i ® £ =
- ) : Contron Ccontrcl  Control  Control Ground Installation 1,800 1,160 120 /
S —— Rooftop Installation 100 1,560 109
(Vibration Isolator) 2,000 2,000 140 Vibration Isolator Foundation
M12 Bolt ~. 9
Gas Supply Pressure GHP Outdoor Unit Model Name of | Lo
kpa/mmAq
e | NG 3 I N T i :
Maximum | 2.5/250 K1 _ _
Series LS GHP Outd_oor R_ated Series Gas Type Option
Standard 2.0/200 Unit Cooling Capa.| | pevelopment L:LNG ex) For Cold
Minimum 1.5/150 ‘0"of Outdoor *1/10 kW Number) P:LPG Region
S Outline
Specifications
TYPE 450 560 [T p— Top
Horse Power 16 20
_ Model No. (LSGP-) 0450K 1 0560K 1 e —
Electric Power 3 Phase, 380V, 60Hz 3 Phase, 380V, 60Hz
. Cooling kw 45.0 56.0
Loty Heating KW 54.0 67.0 3
Dimensions (Hx W x L) mm 2,232 x 1,728 x 1,005 2,232 x 1,728 x 1,005 = S -y
Weight kg 970 990 S= 2, RS
Running Current A 2.5 25 = . =
Cooling  Power Consumption kw 15 15 CGombustion Gas Outlet
Electric Power Ratio % 91 91 Ls 375 1,000
Character- Running Current A 25 25 —— ) 1024
istics Heating Power Consumption kw 15 15 ;
Power Ratio % 90 90 For Anchoring
Starting Current A 30 30
Fuel Cooling kw 40.1 49.5 e
S Heating kw 37.0 47.5
P Low Temperature Heating kw 47.1 5515 1,005(W) 1,728()
QRS Refrigerant Oil / 5 5 0724 !
P Crank Case Heater w 70 70
Lubricating Oil / 50 50 %
Revolution rpm 800 ~ 1,800 800 ~ 2,000
. Rated Output kw 12.1 15.0
Engine Starting Motor DC12V, 1.7kW DC12V, 1.7kW
Starting System AC / DC Conversion, DC Starter AC / DC Conversion, DC Starter
Coolant Charging Volume / 40 40
Concentration and Freezing Temperature 50VIV% -35C 50V/V% -35C T
Engine Coolant-Pump-Motor Rated Output kw 0.42 0.42 &
Refrigerant Volume kg 22 22 S
Air Suction Port Front / Rear Front / Rear
Air Discharge Port Upper Upper —. | e .
Refrigerant Gas Pipe @ 38.1 (Soldering) ©38.1 (Soldering) Communication Cable (g26) Refnlgerant Liguid 019,05
Pipe Dimensions _Reffigerant Liquid Pipe @ 19.05 (Soldering) 219.05 (Soldering) N/ RefigerantGas 038 4-030
Fuel Gas Pipe R 3/4 (Male Screw) R 3/4 (Male Screw) .| PowerCable (928) &/ LUG HOLES
Exhaust Drain Pipe & 27 (Hose) @ 27 (Hose) %lﬂ N -
Noise Level ( in operation) dB(A) 60 60 e T s = 35’2‘ a I I 1
Type x Number of Units Propeller Fan x 2 Propeller Fan x 2 f37 \ 163 1.028
Fan Rated Air Volume m*/min 300 300 . : 1,750
Rated Output of Motor kw 0.45x2 0.45x 2 Q,,\ Fuel Connection : R3/4 | 242 1,106 :
Drain Filtering Heater W 50 50 B
Fuel Heater W 50 50 Exhaust Gas Drain  ((27)
Refrigerant Heater W 250 250 Rear Side Front
Painting Color Ivory lvory

(*) Cooling and heating capacity are rated capacity.

Capacity is based on : Cooling mode - Indoor unit 27 ‘¢ DB, 19.5 ¢, WB / Outdoor unit 35 ¢ DB, 24 ‘C WB

Heating mode - Indoor unit 20°¢ DB / Outdoor unit 7°¢ DB, 6 ‘C WB
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LSRB - N6OAT, N72AT, N83AT,
N10OAT, N110AT, N145AT

Compact Design

Thin and compact design permits smaller installation
space.

288mm

Built-in Automatic Drain Pump

Built-in drain pump simplify piping work and enable
efficient drainage due to max. 700 meter of elevation
piping.

Drain Pump

L
Mount Pump Switch Assembly Float

Powerful Cooling and Heating

Applying wide auto-louver
which can blow equal wind
from the four directions of the
ceiling to every nook and
corner as powerful ventilation,
and reduce the temperature
difference in the room.

High-Efficient Antibiotic Filter

High-efficient antibiotic filter prevent a dust and germ and

front-grill construction allows convenient and easy cleaning.

High-Efficiency Turbo-Fan

Compact
N ‘H —

L

3m

Cooling Heating
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Gas Cooling / Heating System

TYPE Main Parts 840
1 | BASE ASSY, INDOOR 70, 252+0.5_ 252+0.5_ 28
60~145 2 | DRAIN ASSY el |
3 | CABINET ASSY I e Y A
4 | FRONT PANEL ASSY =3[ R g]
= - L T
NOTE & ofm ﬂ@;@
1. Indoor unit~Outdoor unit : CW-SB 1.25 x 2C — ;
Main power : CV 2.0 x 3C Ceiling susface
2. Service valve (Gas pipe) : ¢15.88
3. Ser\./lce.valve (Liquid pipe) : ©9.52 604:40.2
4. Drain pipe : @32/ Soft PVC 302
276
T R
—
T - G Y @
® Zle
2l 3 HEE
@ ~ E; 3 3
&
=
X "
U §)
678 250
840 499(Air outlet hole)
69 714
950
Specifications
4 Way Ceiling Cassette
NGOAT N72AT N83AT N100AT N110AT N145AT
Model No.
[LSRB-]
Electric Power 1 Phase, 220V, 60Hz
Gooling Capacky kw 6,000 7,200 8,300 10,000 11,000 14,500
kcal/h 5,160 6,200 7,100 8,600 9,460 12,500
Heating Capacity kw 7,200 8,640 9,960 12,000 13,200 17,400
9~ap kcal/h 6,190 7,440 8,520 10,320 11,350 15,000
Power Cooling kw 0.14 0.18
Consumption  Heating kw 0.14 0.18
Running Cooling A 0.69 0.72
Current Heating A 0.69 0.72
Type S Turbo
Blower
Quantity CMM 17 | 19 | 21 | 23 | 25 | 34/32/29
Refrigerant = R-22
Body Size (Hx W x L) mm 288 x 840 x 840
Panel Size (Hx W x L) mm 30 x 950 x 950
Type of Filter = Long Life (Wrinkles)
Weight (Including Panel) kg 32
Material = PVC
Drain External Diameter @/mm 32
Insulation mm 10
Pipe Liquid/Gas Pipe @/mm 9.52/15.88 \ 9.52/19.05
Cable Between Indoor and Outdoor Unit ~ mm CW-SB 1.25 x 2C
Power Line Indoor Unit mm? CvV2.0x3C

(*) Cooling and heating capacity are rated capacity.

Capacity is based on : Cooling mode - Indoor unit 27 ‘C DB, 19.5°C, WB / Outdoor unit 35 C DB, 24°C WB
Heating mode - Indoor unit 20 ¢ DB / Outdoor unit 7 ¢ DB, 6 'C WB
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Gas Cooling / Heating System

j TYPE Main Parts 560
- - [ - 1 | BASE ASSY, INDOOR
™ 23~40 2 | DRAIN ASSY @ -
3 | CABINET ASSY . o
: | 4 | FRONT PANEL ASSY —
8 ' ' NOTE | 1,050 i

1. Indoor unit~Outdoor unit : CVV-SB 1.25 x 2C
Main power : CV 2.0 x 3C

2. Service valve (Gas pipe) : ¢12.7

3. Service valve (Liquid pipe) : ©6.35

4. Drain pipe : &332/ Soft PVC

900
932 7325
893 2215 174.5 1725
860
708

LSRB - N23AC, N32AC, N4OAC

‘70.5 5 | ]
O— & "
Compact Design 2 2
i i e b s | =T
The super thin and compact design 180 p=
f : mm =3
allows to save installation space. i g0 501 | 274201
\ 502 1545+05 74
_—— Specifications
1 Way Ceiling Cassette
N23AC N32AC N40AC
) Model No.
Wide Auto-Louver [ LSRB-]
*]
Up and down auto-louver and wide o i
type airstn:]am control allow to » io“
minimize the temperature
declination in the room and provide yirsi Sy Electric Power 1 Phase, 220V, 60Hz
with more comfortable condition. - 20° Cooling Capacity k:;NI/h ;ggg 2528 ‘31,223
. . kw 2,760 3,840 4,800
e ~ Heating Capac ' ' '
ng Capacity keallh 2,4/00 3300 4120
Right and Left 120° Power Cooling kw 0.05
Consumption  Heating kW 0.05
Running Cooling A 0.22
Current Heating A 0.22
36 - CFF
Built-in Automatic Drain Pump Blower IQuantity CMM 6.5 \ 75 105
nput ' 14
Built-in automatic drain pump allows Eini i Refrigerant - R-22
easy drain pipine work pump Drain Pump — Drain Piping Carrier Body Size (HxWx L) mm 180 x 860 x 390
y piping ’ Slope Downward ] Panel Size (Hx W x L) mm 30 x 1,050 x 480
(1/50~1/100) Type of Filter - Long Life (Wrinkles)
Under Weight (Including Panel) kg 17 (14+3)
- 450mm Material - PVC
700mm | | | | | | Drain External Diameter @lmm 32
Insulation mm 10
Indoor e Vese Pipe Liquid/Gas Pipe @lmm 6.35/12.7
P Unit onder Cable Between Indoor and Outdoor Unit  mm CW-SB 1.25 x 2C
DR Ceiling Power Line Indoor Unit mm? CV2.0x3C
Mount Pump " BN Switch Assembly Float X (*) Cooling and heating capacity are rated capacity.

Capacity is based on : Cooling mode - Indoor unit 27 ¢ DB, 19.5c, WB / Outdoor unit 35 ¢ DB, 24°c WB
Heating mode - Indoor unit 20 ¢ DB / Outdoor unit 7 ¢ DB, 6 ¢ WB
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L SRB | wall-Mount Type

Gas Cooling / Heating System

-

1

L

LSRB- N23AL, N32AL, N40AL

LSRB- N524B, N60AB, N72AB, N83AB, N110AB

LSRB- N145AB

TYPE 23~40

678 230

535

708

455

TYPE 83~110

932

TYPE 52~72
23 1,230 025.4(0D)"L45 2
\ ] |/ Right Screw) 20
5/ s | Huls
ol 2 g
2B =
8
Bl
1,180 108
5] 23 . . 243 . TE‘
S N i
TYPE 145

70,

o

LSRB - N23AR, N40AR, N52AR

Saving of Installation Space
& Silent Operation

« Low Cost : This is completely economical for lower price than
installed several air-conditioner and also needless extra
installed stand.

« Saving Installed Space : One outdoor unit which connects
several indoor unit can save the innovative installed space.

- Silent Running : Noise in air-conditioner by minimized wind
would become silent as good as at the library by means of
silent running.

il 5| 2 3 El
=] R j&: c&:@g El
ol & g e
=2 1= THe T B |
ﬁT @ 1,310
880 108, 1,230
8 - 243 . ‘243 4 7L 59 8 272 | ; 272
o (| EEE FP| d ==
Specifications
Ceiling-Concealed Duct Type
Model No. N23AL N32AL N4OAL N52AB N60AB N72AB  N83AB N110AB N145AB
[ LSRB- ] — im EI’ = E'r" -
Electric Power 1 Phase, 220V, 60Hz
. p kw 2,300 3,200 4,000 5,200 6,000 7,200 8,300 11,000 14,500
Cooling Capacity kcallh| 2000 = 2750 | 3440 | 4450 5160 | 6200 | 7100 | 9,460 | 12,500
A g kw 2,760 3,840 4,800 6,240 7,200 8,640 9,960 13,200 17,400
Heating Capacity keallh| 2400 | 3300 | 4120 | 5340 & 6190 | 7440 | 8520 | 11,350 @ 15000
Power Cooling kw 0.068 0.18 0.33 0.88
Consumption  Heating kw 0.068 0.18 0.33 0.88
Running Cooling A = 0.92 1.42 4
Current Heating A - 0.92 1.42 4
Type - SIROCCO CENTRIFUGAL
7.5 9.3 10.5 15.3 15.8 16 25.3 29.6 475
Blower Quantity CMM 6 8.5 95 13.6 13.9 14.1 218 26.3 39.5
5.5 6 7.5 10.3 10.7 11.1 17.6 23.6 32
Available Static Pressure  mmAg 2 8 8 15
Refrigerant - R-22
Body Size (HxW x L) mm 230 x 708 x 535 260 x 880 x 450 298 x 1,180 x 450  |370x1,230x680
Weight (Including Panel) kg 32 35 38 70
Material - - PVC
Drain External Diameter @lmm - 32
Insulation mm - 10
Pipe Liquid/Gas Pipe @lmm 6.35/12.7 9.52/15.88 | 9.52/19.05
Cable Between Indoor and Outdoor Unit ~ mm CW-SB1.25x2C
Power Line Indoor Unit mm? CV2.0x3C

(*) Cooling and heating capacity are rated capacity.

Capacity is based on : Cooling mode - Indoor unit 27 ‘¢ DB, 19.5°C, WB / Outdoor unit 35 ¢ DB, 24°C WB
Heating mode - Indoor unit 20°¢ DB / Outdoor unit 7°¢ DB, 6 ‘C WB
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TYPE 23~40 TYPE 52
i “,-"' ..;""-\"'ﬂ-""'--\.._ i .-"-.-.- :"EH"\-
& b o St e b S
. . e e ~. -
e . ghibate, ] e e,
T Ir ; e | 2 e
\ = o S P § e __:""\-\.
\""--H o ""'ﬁ.-. R, o s g
i W ~ e
g o o ; y
e - o =
""\-.H. e 3 = 158 % e : C ol I
sl HH"-\.\_ e ] H'\-\._ o _:
e ___,-' H'\-\._ -
LS LS
Specifications
Wall-Mounted Type
N23AR N32AR N40AR N52AR
Model No.
[LSRB-]
Electric Power 1 Phase, 220V, 60Hz
Cooling Capacity W 2,300 3,200 4,000 5,200
2,000 2,750 3,440 4,450
Heating Capacity - 2,760 3,840 4,800 6,240
2,400 3,300 4,120 5,340
Power Cooling kw 0.04 0.054
Consumption  Heating kw 0.04 0.054
Running Cooling A 0.2 0.3
Current Heating A 0.2 0.3
Blower Type . _ CRF
Quantity CMM 6.8 9 10 \ 12
Refrigerant - R-22
Body Size (Hx W x L) mm 285 x 900 x 156 ‘ 314 x1,090 x 172
Type of Filter - Antifungal Filter
Weight (Including Panel) kg 9 \ 12
Material - PVC
Drain External Diameter @Imm 16
Insulation mm 10
Pipe Liquid/Gas Pipe @/mm 6.35/12.7 9.52/15.88
Cable Between Indoor and Outdoor Uit~ mm CW-SB1.25x2C
Power Line Indoor Unit mm? CV2.0x3C

(*) Cooling and heating capacity are rated capacity.
Capacity is based on : Cooling mode - Indoor unit 27 ¢ DB, 19.5<C, WB / Outdoor unit 35 DB, 24<c WB
Heating mode - Indoor unit 20 ¢ DB / Outdoor unit 7 ¢ DB, 6 ¢ WB
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Controller Gas Cooling / Heating System

System Controller Wired Remote Controller

e N e N

Features

m Power
Single-phase 220V

AT e R e == === == [ ie e Eaile e e e e T B

- e an i_-|

"'*":1': - -é'a: : 'E_'.:E:

<A - - I

Fill-up at ceiling - fill-up duct one
sides cassette

All sides -« ceiling rack, two sides
» high ceiling one sides

m Input / OQutput
» Remote Control Input (DC24V)
Overall Run / Stop, Day Timer
« Remote Control Output (No Voltage Contact)

Valn 4 n @ e min e e

] \
| [ [&8||[F = [&a

Overall Run / Alarming (External Power within il- & - ]
DC30V) Wall-hanging Group control display
|
,5' m Distance of Wiring % Group Control Function : Max. 8 Indoor units are controlled
» Max. 1km through 1 wired remote controller
i \ J
\ / Automatic Louver Control Function
E— Item Content
Co ntrol Fu nction p Func- | Operation| Start/Stop Start/Stop control of indoor unit
tion Temperature Set | Start/Stop control of indoor unit
[tem Content i Running Mode | Cooling/heating/dehumidification/
Function | Operation Run / Stop Run / Stop I Ui e
- : = Wind Direction Set | L ition ch
Temperature Setting Temperature Setting Change WI:] q \/I:zclftr;/ Sit \;:Zeéeﬁsz;t;ozhznzr;ge
Wind Direction Setting Wind Direction Change Display Indoor/outdoor unit condition
Wind Velocity Setting Wind Velocity Change oo o070 Fan Control Start/Stop ventilated fan of indoor unit
Display Condition for Indoor and Outdoor Unit Coh £on foh  Lom Loh don rﬁ_lh EZE::;‘:;‘:“ Setting address at each system controller
ilati Run / Sto ﬁ é ﬁ ﬁ é .
Ventilation Control P - Reservation Set | Run/stop time setting
Concentrated Address Setting Address Setting of Each System Controller Group Individual Main Auxiliary - Individual Number | Number of
- . — Control Remot Remot Remote  Remot .8 uni
Operation Mode Change Mode Change of Cooling / Heating / Ventilation ontro o ool Romote - Remote of Control | Indoor Unit Max. 8 units
External Input External Input Run / Stop Signal Input (DC24V) Comnecion| Power & Communication | Nonpolar 2 wires
& Output Run / Stop / Abnormal Status Output
External Output Example
(No Voltage DC30V, less than 100mA) p
Communication RS 485 (MODBUS) s Control mode at system
System Number of Control Number of Indoor Unit Max. 64 Units controller of figure - - .
Control Indoor Unit / Group Max. 16 Units corresponds left list. ' i |
T R 's'yétérh"" """"""""""""""""""" !
Control mode can be selected with 10 patterns of operational condition Cortroter individual |
L ] L L B | Remote Control _ |
. Operating Mode : Concentrated control mode, | . e B e ilials O el Tt S P . SRS PRSPRP D P
Operating Mode ; !
Mode Remote control mode ,%Q;, ,&25 |
Concentrated Control Mode | Remote Control Mode - Concentrated Control Mode : System controller is used as a @ System (Control Made ;
" concentrated controller N | _| Controller W8 e zone 2 emoteconvor | M GroupControl i
B Oerall  *Ex)1 Ovel - Remote Control Mode : System controller is used as a remote P e == ] | S
Contol Zone 1 Mode Zonel *Ex)2 Zone 1 controller ; ¥ VA IR VA I VA IV o
Number | Zone 2 Mode Zone 2 Zone2  *Ex)3 Control Number Mode : Overall mode, - aﬁf,ﬂdfomro"er i ; i i ; !
Mode Tare il B 0 f A . | | Buizone 3Remate Cori) __ Individual Remote Control !
Zone 3 Mode Zone3d  *Ex)4 Zone 3 .
- Overall Mode : Can be selected by Overall, Zone, Group fmoom-omeooo-o-- N - EEEE L) e B T=etlh e e EE bl Lo e Rt L Tl A - -
Zone 4 M Zone 4 A ) c2.3. ; : | System i | System '
one 4 Mode one Zone 4 Ex) 5 Zone 1 « 2 « 3 « 4 Mode : Indoor unit of one zone can be selected ' Controller X @ cgntroller u%b ﬁ DS_LIE ﬁ &b ﬁb :
: (Control Mode Ex1: Total Concentrated Control) : r (Control Mode Ex5: Zone 4 Remote Control) System without remote controller :
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Refrigerant Pipe Layout

Redistribution pipe laying is impossible after header distribution

Outdoor Unit - /|
—_——

Indoor Unit

Be set over 20cm in
case of installing indoor
E unit lower than header
Header F | Under the maximum

length ¢=30 of each
distribution pipe laying
Indoor Unit
H2

The pipe laying length of the Difference of altitude
maximum permission is under L=120m between indoor unit

The 1st distribution
(Distribution Pipe Laying)

H1(Above Indoor Unit)=below 50m
H1(Below Indoor Unit)=below 35m

*Under 30m at 10C Distribution Pipg Laying L2(The maximum length of the maximum permission) = Below 15m
ambient temperature L4 C  The maximum length of the pipe
(Condition for cooling) The minimum length after laying of each distribution

the 1st distribution.

D
Indoor Unit ~ Indoor Unit L

Difference of altitude between indoor units

after final distribution

Set below 4m, height indoor unit after final distribution

Below 4m

Height between indoor unit after final distribution is 4m
In case of excess, divide 2:1 (up and down)

Over
2X(m)| In case of
4m excess

X (m)

Gas Cooling / Heating System

Size of the Distribution Pipe

—

Outdoor Unit . Main pipe laying after distribution

Indoor unit connection
pipe laying

Distribution Pipe

Indoor Unit

Size Selection of the Distribution Pipe Laying

Limit of the Refrigerant Piping Length

. Main pipe laying after distribution Indoor unit connection pipe layin
Size of the outdoor Pipe faying : : pipe faying
Type ipe laying The sum total of connected indoor unit (kW)
112.0~35.6 35.5~28.1 28.0~14.3 14.2~9.0 9.0 O|2¢ 28.0 22.4 16.0~9.0 8.0~45 3.6~2.8

Item Outdoor Unit

Type 450,| Gas 238.1 238.1 @31.75 | 2858 | @19.05 | 1588 | @2858 | @25.4

21905 | 21588 | @127
Type 560 | Liquid | ©19.05 | ©19.05 | 1588 | @127 | @952 | @9.52

@127 @12.7 29.52 @9.52 29.52

Type 560
Individual Running of the Indoor Unit 0
Capacity Ratio of the Indoor Unit per the Outdoor Unit 50 ~ 200%
The Minimum Capacity of the Possible Connect Indoor Unit 23 Type
The Maximum Number of the Possible Connect Indoor Unit (by classification) 16 EA
The Maximum Permission Length of the Pipe (L)* A+B+C+D Under 120m (Equivalent length under 145m)
After the First Distribution
(Different between maximum and minimum length from the first distribution) L2-L4 bl
The Maximum Length of the Pipe (Laying Each Distribution) | Under 30m
Difference of Altitude Between Indoor Unitand  Outdoor above Indoor Unit H1 Under 50m
Outdoor Unit Outdoor below Indoor Unit H1 Under 35m(Under 30m in case running at below 10 ‘¢ temperature)
Difference of Altitude Between Indoor Units H2 Under 15m
The Maximum Length Between the First and Last T Type Pipe Under 2m

* The minimum pipe laying length between indoor and out door unit : over 7m

Distribution Method of the Refrigerant Pipe
Line Distribution Method

i Outdoor Unit

— - Over 20cm 1«;

A ’
T-Type Pipe Indoor Unit

T-type Distribution Method

Notice 1 : Redistribution is impossible after T-type pipe distribution.
Notice 2 : Keep the header headed to upper side of horizontality in case
of installing the indoor unit lower than T-type pipe.

Notice 3 : Keep the total length of the distribution parts as under 2m

Outdoor Unit |ﬂd00[ Unit

Indoor Unit

Indoor Unit The 1st Distribution

Within 2m

Header+Compositive Distribution Easy Installing of More Indoor Unit

Method of the Distribution Pipe

Notice : Redistribution is impossible after the header distributes.

R Outdoor Unit
) — Closing Stopper
Outdoor Unit - Within 1m (Prepare on-the-spot)
P

,,Q "3

i i

Distribution Pipe
7 /

Distribution Pipe

Indoor Unit Header Indoor Unit
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Header Distribution Method
Notice 1 : 4 distribution per each header. In case of over 5 for header
method, keep the following picture.(connect two headers)

Notice 2: Header headed to upper of horizontality in case of installing
the indoor unit lower than header.

- Outdoor Unit

Indoor Unit

The 1st Distribution Header 2 Use

Within 2m ‘

Notice : Additional installation to existing system keep its total capacity over 50% of outdoor unit capacity.

Outdoor Unit

Py
Distribution Pipe
Indoor Unit

Size of the Refrigerant Pipe Laying Refrigerant Charge
Type Size of the outdoor unit pipe laying M Refrigerant charge amount
Gas pipe Liquid pipe Liquid pipe size(mm) Charge amount per 1m(g/m)
= Qutdoor Unit 29.52 75
Type 450, Type 560 | 238.1 \ 219.05 2127 125
= Indoor Unit 15.88 220
Type 22~36 @12.7 /9.52 219.05 330
Type 45~80 215.88 29.52
Type 90~160 219.05 29.5 H Refrigerant charge amount in case of liquid Pipe
Type 224 ' .
A o o 330 x (a) + 220 X (b) + 125 X () +75 x (d)
Type 355 @31.75 215.88 (a) : Liquid pipe total length of ©19.05 (m)
Type 450 @31.75 219.05 (b) : Liquid pipe total length of ¢15.88 (m)
Type 560 238.1 ©19.05 (c) : Liquid pipe total length of ©12.70 (m)
Type 900 @31.75x 2 ©19.05x 2

(d) : Liquid pipe total length of @9.52 (m)

Capacity Change According to the Length of the Refrigerant Pipe

Cooling Heating
. Rate of the Application Limit . Rate of the Application Limit
Outdoor Unit capacity change(%) o9 g7 g5 83 81 79 77 75 73 71 Outdoor Unit capacity change(%) g7 9% 95
50 50
o 2T T T o
o ARl o
Indoor Unit 20 TAVRTATARRUARRTATATA Indoor Unit 5
Difference 4, \ \ \ \ \ \ \ \ \ \ \ \ Difference 44
of altitude |} | \ \ \ \ \ \ \ \ \ \ \ \ \ of aItitLEde |
m m
Indoor Unit -10 \ \ \ \ \ \ \ \ \ \ \ \ Indoor Unit ~ -10
-20 -20
E] b4 E]
. _400 10 20 30 40 50 60 70 80 90 100 110120130140 150 "0 1020 30 40 50 60 70 80 90 100 110120130140150
Outdoor Unit Length(m) Outdoor Unit Length(m)

Gas Engine Driven Heat Pump | 17



Caution

Gas Cooling / Heating System

Ensure Enough Space for Maintenance

1. Maximum 3 units possibly connected in series.
Install outdoor unit as per following the figure with ensuring service space in order to increase ability of the heat exchange at the airy place

2. In case of installing outdoor unit over 8 units.
In case of installing outdoor unit over 8 units in non-ventilated place or being wall around, then be sure that the discharged gas must not be
inhaled to the system again.

B Separate Installation (All Kinds in Common) RUfiakeatt

Over 600
Refrigerant Pipe Laying Side

Over 2000 3 i
QQ | Min. 350

(Access for Service)

= —t—L The Front Side ———

Over 1000

AT

M Plural Installation (All Kinds in Common) Unit: mm

[ Service Space for Installation ] [ Distance between the Upper Part and the Barrier ]

(Continuous Installation)
Over 1000, | |Over 2000
Refigran P LayingSie| Over 600 OVer 350

OOJOO]OO

T
Over35g_Qver350 Ur0ver350 Ur 0v§r1000 T ;

[ Safety Distance of the Combustible circumstances ]

(Install Apart) 5 Safety Distance at an Exhaust Pipe

|
Min. Min. T Plane Fiaure | Front View Lo\/er 600
Ol [0 %[O o 0w 15
Min. 600 from front side / Q Q Q Min. 600 from front side / ©)
Min. 1000 from Refrigerant Min. 1000 from Refrigerant

pipe laying side Min. 350 pipe laying side Over/10

(Access for Service) Over 10 I Over 10 : :

Caution while Carrying Outdoor Unit

1. When you move outdoor unit, work it on the palette(carrier prepare) or use a lift hole onto (prepared at field) the Lug Hole of the base of the
outdoor unit.

2. While carrying in, Lug Hole is surely used for load equally.

3. While carrying in, be careful with the upper frame of outdoor unit in order not to be scratched and transform at trim.

4. When you bring in outdoor unit, do not lay down its sideways. It is going to be a reason of the disorder and damage.

About Vibration Isolator

1. Installation outdoor unit on the roof in where close to living room or

conference room can cause vibration to downstair. The outdoor unit
requires a vibration isolator and also use flexible hose to protect the
refrigerant pipe from vibration.

Pipe Fixin o
2. Refrigerant pipe should be fixed over 1.5m apart from outdoor unit. g 4 Vibration Isolator

3. Please follow the instruction manual of the vibration for proper ] 'd

nstataton v

Over 1.5m

About Condensed Water Drain Pipe from Exhaust Gas of Outdoor Unit

1. If you lay the drain pipe of condensed water from exhaust gas to drain well which is closed with cover, then the exhaust gas might inflow
into building. So please make sure that the drain pipe must be connected to open space.

2. Do not use the drain of the outdoor unit and the drain of the indoor unit pipe in common.

3. In case of installing outdoor unit on the roof of the building, please extend the drain pipe to the waterway of rain following the figure No.2.

4. Please keep the slope of drain above 1/50 slope and keep the pipe straight.

5. In the event of connecting several outdoor unit at the just one drain pipe, open the pipeline sections of drain to the air so that a exhaust
gas will not flow backward. If a exhaust gas flows backward, you may fail to start.

6. In the event of being concerned about the drain pipe freezing at the intense cold region, prepare antifreeze for example electric heater .

7. Install at the good position for the condensed water drainage.

8. Materials of the drain pipe should be made of the vinyl chloride or stainless.

% Please, ensure the above measure in installing.

Do not install outdoor unit at the following places

» Place without maintenance space
You may use many machines and tools for maintenance. So unless you have enough space for it, you will be in trouble about services and
maintenance.

» Unventilated place
Installation at the unventilated place like closed space is strictly prohibited because it can causes accident or function of machine.

» Side of the street lamp and a line of trees
Many kinds of insects are gathering at the street lamp. Also installation near a line of trees can bring something wrong and normal operation
is impossible because the machine can inhale leaves through louver.

» Additional caution
In the place of chemical area, near exhaust gas chimney, strong windy area, near seashore, or next to wall(not the type of sound absorbing
wall), the special options like anti-corrosion or soundproof material must be adopted to the outdoor unit.
In case of installing the unit on the ground levels, please make sure that other pollutant like a drop of water or oil remnants must not drop to
the outdoor unit.
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Open Drain
Hose to Air

,,,,,,,,, / Figure No.1 Figure No.2

Slope Downward over 1/50 | \yhen exhausted drain is Slope Downward over 1/50 When exhausted drain is
connected with the drain connected with the rain drain

GHP-Periodical Maintenance is surly necessary.

Periodical Maintenance R AT e e e e GHP should be checked regularly alike a car
Maintenance in order to use efficiently.

‘ Solving Problem H Good Performance ‘ 1. Exchanging engine oil GHP needs to be inspected regularly for preventing
2. Checking level of cooling water troubles and holding ability because the power sources
3. Inspecting chain of engine come from the gas engine.

‘ Holding Durability H Guaranteeing Stablllty‘ 4. Confirming a safety of device

5. Inspecting and controlling running
Saving Energy condition and data capture.

The contract of the periodical maintenance of LS GHP, is
required for good maintenance.
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