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History

@LG

* LG is leading the chiller market with long experience of manufacturing
chiller and advanced technology.
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Direct fired absorption chiller & heater

@LG

*Line-up

1,000 1,500

[Unit : RT]

WCDH (H Series)

WCDN (N Series)

WCDS (S Series)

WCDA (A Series)

50

1,500

700

1,500

3,000

3,000

3,000

= Application

Energy Available

Model Selection

Remark

Available on request

(Example) Application

LNG
Gas LPG
or Bio-Gas
Oil Exhaust gas
Oil

Efficiency

COP 1.51 WCDH World Class High Efficiency
COP 1.34 WCDN Enhanced Stability & Reliability
COP 1.12 WCDS Steady Best Selling Model

Commercial area
Multipurpose building

Thermoelectric power plant




Steam fired absorption chiller

@LG

*Line-up

1,000 1,500

[Unit : RT]

4,000

-
[fu i WCss 100 1,500 4,000
). -
Available on request
= Application
. Model Selection -
Energy Available (Example) Application
Efficiency Remark
COP 1.50 : -
LNG . World Class High Efficiency .
Gas LPG iggs:;n/?\trgl; WCSH Steam Pressure : 4 ~ 8kg/m’ Commercial area
or Bio-Gas Multipurpose building
Oil Exhaust gas CoP 1.21 Steady Best Selling Model
; Consumption WCSS €ady Best >elling viode Petroleum and Chemical Factory
Oil (4.4 kg/hRT) Steam Pressure : 4 ~ 8kg/m




Hot water fired absorption chiller

@LG

*Line-up

1,000 1,500

[Unit : RT]

WCMH

WCMwW 28 1,020

WC2H 73 1,350

2,000

2,000

2,000

= Application

Model Selection

Energy Available

Available on request

(Example) Application

Solar system

District energy system

Efficiency Remark
World Class High Efficienc
Sl WCMH Outlet Temp. :%5 ~ 75 °C Y
Inlet
Hot Temperature COP 0.72 WCMW Steady Best Selling Model
Water Standard 95°C Outlet Temp. : 85 ~ 70 °C
(130 ~85°C)

Low Temperature outlet
COP 0.74 WC2H Outlet Temp. : 70 ~ 55 °C

Cogeneration




Absorption heat pump ©OLG

*Line-up _
[Unit : KW]

1,000 5,000 10,000 20,000

30,218

Available on request

= Application

Model Selection
Energy Available (Example) Application
Efficiency
Waste Gas World Class High Efficienc Combined Heat and Power
heating Steam COP 1.65~1.80 WCPX . )f, )
Source Hot water Hot water Temp. : 55 — 90°C Incinerator system




Why LG Absorption Chiller? ©LG

ABSORPTION
CHILLER

= Stainless steel tube

Corrosion resistance characteristic
Powerful heat transfer performance

= Marine type water box

Simple & convenience pipe cleaning

= Purge system

Oil separator for protecting machine » User Friendly Controller

Absorbent separator for protecting vacuum pump

LCD display : easy to check status

. . Various control functions
1 = Series solution flow

Inverter pump : easy & reliable flow control
] ﬂ Simple piping line : maintenance convenience
]

Vacuum pump
Purge system

Inverter pump



Features & Benefits

@LG

Absorption Chiller

= Direct fired Absorption chiller : COP 1.51

High Energy Efficiency

* Develop COP 1.51 absorption chiller
« Economical Operation with high part load efficiency

Reliability & Stability

« Adopt stainless steel tube

« Gravity loading tray type dropping

« Series flow with inverter pump control

« Self-diagnosis functions, Safety functions (Crystallization
prevention, Freezing prevention, Leakage detection)

Convenience

* Multi-sectional shipment

« Easy Maintenance (Simple pipe cleaning)

« Digital pressure transmitter

« Easy BMS Interface (Modbus, TCP/IP, BACnet, LONWORK)



Develop COP 1.51 absorption chiller High Energy Efficiency (&) LG

= LG Absorption chiller achieves COP 1.51 through cycle optimization design

High Performance efficiency Cycle optimization design

H

Exhaust Gas
Heat Exchanger (1%)

Low Temp.

Condenser

T
|
Generator :
% ~ -
|
13% |
< 1
Drain Heat - !
0 High Temp.
(New) Drain Heat exchanger (2%) S S Exchanger (2%) G?eneratorr) :
New tech. ([ N ) v BN
Exhaust gas Heat exchanger (1%) — I : | : o _i I - —
: A
| | - — (S R
High efficiency Tube (6%) | Evaporator: | Absorber| A
Improved tech. I il : ’O‘
Plate Heat exchanger (4%) \_ —/ Jl__
‘ol =
/ | |
Vi | . <
: High Efficiency Inverter =~ .
Conventional N .
( ) Tubes (6%) pump St
Plate Heat

Exchanger (4%)

—  Refrigerant

—  Absorbent



High part load efficiency High Energy Efficiency (@) LG

= LG’s absorption chiller achieves high part-load efficiency

Part load curves

Rated COP : 1.51
IPLV COP : 1.58

Fuel 100 1.7 COP
consumption cop ' Load (%) | COP Factor Result
rate (%) A 100 1.51 0.01 0.0151
75 B 75 1.57 0.42 0.6594
C50 1.61 0.45 0.7245
153
D 25 1.53 0.12 0.1836
50 15 Total 1.58
Fuel
c ti Note:
25 onsumption * IPLV (or NPLV) = 0.01A+0.42B+0.45C+0.12D
* Based on KS B 6271 Standard
* Chilled water outlet temperature : 7°C
* Cooling water condition
0 1.3
25 50 75 100 Chilled Water
Load (%) Inlet temperature ("C)
Cooling capacity rate (%) A 100% 32
B 75% 30.75
C 50% 29.5
D 25% 28.25




High Reliable stainless steel tube Reliability & Stability (@) LG

= Specially designed stainless steel(STS) tube achieved powerful heat transfer
performance which is nearly same as copper tube’s performance

Powerful Heat Transfer efficiency
Almost same (vs. copper)

Copper end-cross shape tube

Nearly same efficiency
VS. copper material

Operation
range

Overall heat transfer
coefficient [ W/m2K ]

=== Copper
> == Stainless Steel

A

Newly developed stainless steel tube
(LG Only) Chilled water velocity [m/s ]



High Reliable stainless steel tube

Reliability & Stability (@) LG

= Specially designed stainless steel(STS) tube has much lower corrosiveness compared

to copper tube.

I Condenser
\
\
\
\

. Absorber

N /
~ 4

~ -

Parts to adopt STS

= Main corrosion type of tube : Pitting Corrosion

[Section of non-corrosion] [Section of corrosion]

Much lower corrosiveness

Corrosion rate : 24 times |

Weight Loss rate : 15 times |

0.75 —

o
&

0.25

Thickness of corrosion [mm]

Copper
Stainless Steel

Copper : 0.4mm
STS : 0.002mm

3
Operating time [year]

Corrosion rate
(mm/year)

Weight loss rate
(mglyear)

Copper

2400%
(0.1352700)

1500%
(-0.0196)

Stainless steel
(LG)

100%
(0.0056209)

100%
(-0.00013)




Series Flow Reliability & Stability @LG

= By utilizing Series Flow and inverter pump, it becomes easier to control absorbent flow
along the pipe line.

Parallel Flow Series Flow (LG)
« Difficult to control absorbent flow rate according to load * Precise control of absorbent flow rate by load
* Increasing number of pipe line * Decreasing number of pipe line
* Inconvenient maintenance « Convenient maintenance
* Inverter pump is not available » Soft start/stop by inverter pump

Cond. High Temp.

Generator
Low Temp.

Gen.

High Temp.
Generator

°
Solution @
Pump

Inverter
Solution Pump



Gravity Loading Dropping Reliability & Stability (@) LG

= LG developed tray type distributer instead of nozzle type

Spray Nozzle Type (Other Co.) Tray Type (LG)
* Additional spray pump is required * Not required spray pump for dropping
* Nozzle might be blocked by sludge * No risk to have sludge in the hole

* Gas & liquid separation technique enhances distribution

N Tl I o I
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T T Tl 0 o

" Distributer

Spray Nozzle

0000 *
0000

(oYeYeZeleJeTe] oYoRy ¥
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0000000000000
0000000000000
0000000000000
0000000000000

Refrigerant Pump

ot

>
Spray Pump

Additional Pump

Refrigerant Pump Solution Pump

Solution Pump



Purging System Reliability & Stability @LG

= Maintain stable vacuum condition by avoiding liquid carry over and oil backflow when
blackout or emergency stop occur.

* Liquid separator — Prevention of liquid suction

Non-condensable gas

Absorbent

= Digital type pressure transmitter

— Easy real-time vacuum measurement

Control Valve 0%
Ent.Ch.W. 18.9T
High. Temp. Gen. 72.2T
Low.Temp.Gen. 23.2¢
oW whEom m W2l

l“ N Leav.Ch.W. 7.6
Ty G 2 s
! JiE
E £ \
| % i INAL m u
it H i
! i IR )|~/ '
o 1= ] 2
LOf
o T I N N

Ent.Cond. W 32.2T
PurgeDev.Pres. 461mmHg

Vacuum level monitoring

= QOil separator

== When the blackout happens,

vacuum oil flow backward to machine.
 —

= Qil separator can avoid vacuum oil backflow
—— — Vacuum pump stability & long lifetime



Self-diagnosis function Reliability & Stability (@) LG

= Equipment safeties

» Prevention of crystallization and frozen burst (caused by maintenance error)
+ Self-diagnosis of equipment facility at start-up (Chilled water / Cooling water pump, Cooling tower interlock)

Cooling Tower
Interlock

Expansion

if

&

Xi X

I 1 i D
Chl”'ed Wate?"?_c_ l 'Erj 1 U Th tat
PUMP® . XXo@ == I
- h ® Q@

|

Chilled Water 4

Pump #2

Chilled Water Chilled Water i ( @ [l l} lz
Header Header !
(Supply) (Return) i N MCI‘:C \
H Drain - ‘ Drain

Cooling Water
Pump

. - . Cooling Water Pump
Equip. Facility Diagram




Safety function Reliability & Stability @LG

= Anti-freezing protection

Pressure
. 1 Exhanst
Switch - -
® ® ' )
Cooling Water |
Outlet! ) Low Temp. @ —

o ' ) ©— 0000

» f
Micom T = Fuel
® e "y
Heat Exchanger _
3 I |— :Ieg:t -Iginc-lr?a-anger
i Coaoling Water
Refrigerant . Inlet
Pump Pump @
l Purge Pump
/
Water side safeties Equipment Function
-. TE0O1~04 : Temp. sensor * Anti-freezing protection
Water temp. measuring » Cooling load control
- 69CH : Press. switch « Cooling tower load control

Water flow detectin . . .
g + Chilled water, Cooling water inlet/outlet temp. check



Safety function

Reliability & Stability @ LG

= Crystallization prevention

Pressure
Switch

®5

Cooling Water | @

Outlet!!

Li
) ow Temp.

L Exhanst

Ty
1
—
—
Heat Exchanger High Temp.
I Heat Exchanger
1 Cooling Water
Refrigerant ¢ Inlet
Pume Pump @
Purge Pump
\ )
Crystallization Prevention Equipment

-. TEO7~08 : Temp. sensor
Solution temp. measuring

Function

 Concentration calculation for crystallization control
» Condensation refrigerant / Absorbent temp. check

Absorbent concentration control

MICOM

Low Temp. Generator
Temperature

4 oy 2 e & ~
“ Mi: (E k i |
1.1 £ : ‘\|

Control
Inlet Heat

Absorbent concentration

Step 1 calculation (D+Q®)

Step 2 Control program start (®)

-

Step 3  Crystallization prevention control



Safety function Reliability & Stability (@) LG

= Overload of heat source prevention

Pressure
Switch

Cooli g Water 11 i ) Low Te np.

. Exhanst

Outlet!

J——
@
—
— 2 T % 5]
2
| it !
Micom — Fuel
@ e -~
= . Emﬂaiger E:;g:t Ei"c-lr?éngar
\L(m} i Cooling Water
Refrigerant . Inlet
Pump Pumg @
Purge Pump
L J
Generator protection Equipment Function
-. TE13~14 : Temp. sensor « High temp. generator protection
Solution temp. measuring « Control of amount of Input heat source
-. E1~4 : Level sensor * Prevention of secondary accident (caused by high temp./pressure)
Solution level measuring - Constant performance by absorbent level control
-. 63GH : Press. switch + High temp. generator / exhaust gas temp. check

High gen. Pressure measuring



Safety function

Reliability & Stability (@) LG

» Combustion safeties

Cooling Water | @

Pressure
Switch

L Exhanst

T

/4

Outlet !

@

) Low Temp.

T r

Level | & —

—HP ﬁ%ﬂ“@ |
) oy
Micom C 5 Fuel
® A
Heat Exchanger N
S T,
Cooling Water
Refrigerant ‘. Inlet
Pump Pump @
Purge Pump
J
Combustion Safeties Equipment Function

-. FD : Flame detector

Solution temp. measuring
-. Gas modulator

» Combustion device(burner) protection

* Prevention of secondary accident (caused by gas leakage)



Simple pipe cleaning Convenience (@) LG

= Tube cleaning is more rapid, simple and cost saving without the pipe fitting disassembly.

Other Co. LG
* Water Box on the front * Water Box on the side (Marine Hatch Type)
- For cleaning, opening the rid causes disassemble - For cleaning, just water box cover can be opened
pipe and insulation - Do not need disassembly of pipe and insulation

- Joint part corrosion due to periodic disassemble

. . , — Simple, Convenience
— Complicated, Time-consuming

Jp
= W

ater BoxL

in r rrosion i i i
Joint part corrosio Simple opening & cleaning

% Heat exchange tube requires periodic cleaning (To prevent efficiency decrease and pipe blocking)



Dilution Operation Time Convenience (@) LG

= Dilution operation time is reduced by measuring residual heat and remove unnecessary
operation.

Considering residual heat

Without considering residual heat VS.
: i Completel
Signal for Completely Signal for pletely
sh?Jtdown =) stop shutdown - stop

High _‘ High = }
Temperature 15 min. ‘ Temperature 15 min.

Low 15 min ‘ Low 6min‘
Temperature : Temperature _‘

Save dilution time
according to the temperature

Same dilution time
regardless of temperature

% Temperature is measured from High temperature generator. Decreasing dilution operation time is depending on solution pump.



User Friendly Controller

Convenience @ LG

= High Quality 7” LCD screen offers various functions for easy operation &

maintenance.

Control Panel

Various functions

e Various Protocols

- Standard : MODBUS
- Option : BACnet, TCP/IP

Control Vaive o%
Em.Chw, 18.9T
Leav.Ch W, 16T
Ent.Cond. W 32.2¢v
High Temo.Gen,  72.2T
Low. Temp. Gen. 23.2¢
Leav. Exh.Gas 225
Purgedev.Pres. 461mmlig

FIRE VALVE

AUTO
ABSO PUMP 1 oun OPEN CLOSE | AUTO
ABSO PUMP 2
PURGE PUMP
REFR PUMP i
RUN STOP AUTO
PURGE PUMP MaA

GRAPH(35ec) 20 33 [ Ris4a | oc. | cooL | SCHEDULE RUM SET
[P———)

Cha/atia SCHEDULE RUN SET 1
W0 100 [Temo] 5 000 [STOP__Gwan
LlEchw ] Temp 70c | Cument 10
a0l 6 L.CH.w  [FUN__ 0500 [STOP _ G600
W outdoor Temp  7.0C_|Cunent 100
O Comp.D1 RUN__ 0600 [STOP (w0
sl & O comp.n? ? [Temo7ic_[Cument Toi
O Comp. b3 o [FUN__oEm [stop iz

a0l 4 [Current] Tomo 7.0 | Coment 1005 |
0 AP o [RUN__1Z00 [STop 100

1500 20 O AmP2 Temg 7.0c | Curent_To0s |
o [FoN 1500 [sT0p T
D AMPS Tems 70 | Cument_[00%
ool o 7 [Fon e [stop w0
Tomp _7.0c | Current_100%

101501 20 & [BUN__Zo0 [sTop_zaan A
0RAS 0647 D649 ORSI 0653 06SS OGS1 0653 0ROl S Temp _ 7.0% | Coment 100
STOP 5TOP

A Select End

Trend Display Scheduling

[r——— ———
fun T S e 0
chiller Run 6| 1.2013-09-13/06:40:06:5TOP OUTPUT STATUS oD 1
Hours 0| 2.2013-09-13/06:40:05:Board Reset T e T
Compl. fun 5| 3:2013-09-12/18:11:23:5T0P
ks 5 4.2013-09-12/18:11:22:Board Reset Software ver. Language lete iy
o) 5.2013-09-12/18:09:19:A Softstopping DISPLAY  v1.034 Temperature Unit ©
MASTER  v1.080
(T & SLAVE1/2 v1.06/1.06 Pressure Unit W /fa
Alarm Data.
Hours 0 SLAVE3 vi1.08 Uit BT
1.2013-09-13/06:43:56:A CT Abnormal i,
Comp3. Run 1| 2.2013-09-13/06:40:05:A Eva. Press Low RED T?'E“F“’ — LED Backlight 7
Hours 0| 3.2013-08-12/18:24:45:A Cond. PT Abnormal LR S vy 2015w 8 p 13
4.2013-09-12/18:24:03:MAINC-> DISPLAY Comm. ABNL SLAVE3  33.5T T e

5.2013-09-12/18:22:21:A Cond. PT Abnormal

Run Info. Run Data Alarm Data Print Select End

Log Data System Information
(Save operation record)



Easy BMS Interface

Convenience

= Intelligent building management system with BMS communication function

[ ]
. RS-485
" Multi-Drop
s et

- i,

Serial to LAN Converter

Converter

RS-232¢ to RS-485

{ —

B

Protocol Converter

1set to Max. 8 Units

8

1set to Max. 10 Units



