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Type of Air-Conditioner

Absorption Chiller

B Centralized
system

Electric Chiller

Compression
Type

W Individual Package Air-Conditioner
System
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Compression cycle Absorption cycle
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Commercial Air Conditioning System

Advantages of Absorption Chiller
Absorption Chiller = Electric Chiller

Town Gas,Oil, : e
Energy Steam,Hot Water Big Electricity

Source RS

Expensive power
Receiving Facility

Refrigerant:
CFC HCFC,HFC

Environmental Problem

Refrigerant:H,0
Heat Absorbent:LiBr

Medium prsesrmmesms

Dynamic Process
Noise and Vibration

Static Process
Low Noise and Vibration

Principle
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Coefficient of Performance

Electric Chiller Absorption Chiller

transmission  motor loss
loss ] 17
fuel\ 39 _35 33 ation | fuel a3
100 133 | 100 183
61
power plant loss  cooling effect cooling effect il

System COP=100/100= 1.0 COP=100/100= 1.0
Energy

Efficiency 7 = 33% 7n = 83%
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World E&C
started

Absorption
Chiller business

from

1983
with LG Cable
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Ice Making under Vacuum by William Cullen(UK)

Absorption Chilling Theory by Naime(France)

Ammonia Absorption Chiller(France)

Absorption Chiller(LiBr/H,O)(Carrier, USA)

Gas Fired Absorption Chiller(Kisha,Japan)

Double Effect Steam Fired Absorption Chiller(Statham,USA)

Double Effect Gas Fired Absorption Chiller(Kisha,Japan)

Simultaneous Supply Absorption Chiller/Heater (SANYO,Japan)




Features of Absorption Chiller

B Small Power Consumption

B Ozone Safe,CFCs Free

B Low Noise and Vibration

B Low Maintenance Cost

B Waste Heat is Applicable

B Chilled/Hot Water Supply(Direct fired type)
B Wide Range Selection
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Type of Absorptlon Products

(Product)  (Type)  (Heat source)

\"'i‘ -'.,

HOt |
) y

Absorption
refrigeration
cycle

Absorption

: ) Y 5 ",‘,. l
chiller/heater Double effect Gas, Oll Exhaust Gas

| ﬁgg&ﬁ% Single effect Steam;Hot water. |
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] Absorp

Double Lift Hot Water Single Effect Hot water Steam Fired Absorption
Absorption Chiller Absorption Chiller Chiller & Heater

Direct Fired Absorption Exhaust Gas Absorption Absorption Heat Transformer
Chiller & Heater Chiller & Heater (Heat Pump)
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| Direct Fired Absorption

Condenser

<=

Cooling water outlet

Low temp.
generator

chiller & heater(COP 1.1) - Cooling Cycle

High temp. generator
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Chilled water outlet

-

Chilled water inlet
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Refrigerant
Pump
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Cooling water inlet
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heat exchanger
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—

High temp.
heat exchanger
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| High-efficiency Direct Fired Absorption chiller & heater(COP 1.51) - Cooling Cycle

Exhaust gas t
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| High-efficiency Direct Fired Absorption chiller & heater(COP 1.51) - Heating Cycle

Exhaust 1
High temp. generator gasoutlet
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> 'Steam Fired Absorption Chiller Cycle

Absorption Chiller

o

Low Temp.
Generator

Condenser

v

4 i . = -

~ Cycle Diagram | ’
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| High-efficiency Hot Water Absorption Chiller
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Relation between Pressure & Evaporation Temp.} )

>

The earth we live is pressed by the weight of air layer of thickness of approx. 10km which is surrounding the earth
and this pressure is called the atmosphenc pressure.

The pressure lesser than this atmosphenc pressure is called the vacuum. When explaining the vacuum for the
absorption machine, 1t is required to know the relation between the pressure and the evaporation temperature of
the water. It is expenenced in a daily life that the water 1s boiled (evaporated) at 100°C (212°F) in the atmospheric
pressure. YWhen the pressure is higher than the atmospheric pressure, it is boiled at the temperature higher 100°C
(212°F) while when the pressure is lower(vacuum), it is boiled at the temperature lower than 100°C (212°F). Table
2-1 shows the relation between the pressure and the evaporation temperature.

Gauge Absolute Temp.
Fressure Pressure Remarks
(kg/em>G) (kg/cm>G) (°C)
10 11 1832
Atmospheric a8 LE 174.5 Drnving pressure for double effect type
Pressure > 6 158.1
1 2 119.6 Driving pressure for single effect type
a5 1.5 110.8
il 1 atm. T60mmHg 100 Atmospheric Pressure ‘i
i\ 650.0 Q5.5 Fressure in he high temp. generator ,,E
"""""""""""""""""""""""""""""" 5269 | 800 | T
167.6 626
925 500
R S F I 61.0. | .. A5 ]
i 318 30.0 Pressure in the condenser i
e e L ey R S AR P A AR AR AR LA AL AR AR AR ARARARARARRAARARARAR IAARD
R A ——— 22 | B 0 ——-
] 6_54 50 Fressure in the evaporator i
""""""""""""""""""""""""""""""" = I < X v e B

Table 2-1. The Relation Between The Fressure and The Evaporation Temperature
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The pressure higher than the atmospheric pressure can be expenenced with a boiler. The pressure lower than the
atmospheric pressure can be experienced when climbing a mountain. Namely, in high mountains, as the air layer
becomes weak by its height, the pressure to be applied becomes low. For this reason, the water boils at 89°C at
the summit of 2 750m mountain and rice of a canteen cannot be well boiled. Like this, the lower the pressure, that
Is, the closer the atmospheric to the vacuum, the lower the temperature at which the water is evaporated.
Therefore, the inside of the absorption machine should be always kept in high vacuum. Since a refrigerant is
evaporated at 5°C to get the chilled water of 7°C by an Absorption Machine, it is required to keep a high-vacuum
condition with pressure of 6.54mmHg in the Evaporator.
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