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An Experimental Study of Adsorption Chiller using Silica gel-Water

Oh-Kyung Kwon*T, Jae—Ho Yun, Joung-Ha Kim

ABSTRACT: The objectives of this paper are to investigate the performance of silica
gel-water adsorption refrigeration system with heat recovery process from the system
experiment. This system can be driven by waste heat at near ambient temperature from 60T
to 90C. The cooling capacity and coefficient of performance(COP) were measured from
various experimental conditions. An experimental results revealed-the influence of operating
temperatures(hot, cooling and chilled water), water flow rates, and adsorption—desorption cycle
times on cooling capacity and COP. Under the standard conditions of 80 hot water, 25T
cooling water, 14C chilled water inlet temperatures and 420sec cycle time, a cooling capacity
of 1.14kW and a COP for cooling of 0.55 can be achieved.

Key Words: Adsorption chiller(ZF 24 W% 7]), Cooling capacity(*3%5%59), COP(A S5 AFT)
Silica gel-water(¥2]7}4-&), Waste heat(#4)
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Fig. 1 Operation principle of adsorption chiller.

Table 1 Time chart of adsorption chiller

Cycle A B C D
Time(Sec) 420 60 420 60

1 O X X X

2 X % O X

Valve 3 % > O >:

4 O X X x
Heat 1 Hw Cw Cw Hw
exchanger 2 Cw Hw Hw Cw

Cw : Cooling water, Hw : Hot water

Table 2 Experimental conditions of adsorption chiller

standard
Parameters conditions Ranges
Cooling water ~
temp.(C) 25 20733
Hot water temp.(T) 80 60~ 90
Chilled water ~
temp.(T) 14 10718
Cooling water ~
flow rate(lpm) 12 8714
Hot water ~
flow rate(lpm) 10 8 14
Chilled water ~
flow rate(lpm) 10 8 14
Adsorption/desorption 420 240~ 540
time(sec)
Heat recovery _
time(sec) 60
Weight of silica _
Particle size of 05 _
silica gel(mm) '
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Fig. 3 Photo of experimental apparatus.

Fig. 4 Temperature profile on cycle time.
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Fig. 6 Effect of cooling water on cooling
capacity and COP.
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Fig. 7 Effect of hot water on cooling capacity
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Fig. 8 Effect of chilled water on cooling
capacity and COP.
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Fig. 9 Effect of cooling water flow rate on
cooling capacity and COP.
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Fig. 10 Effect of hot water flow rate on
cooling capacity and COP.

5 1.0
. ]
o temp.
|nmp 25!:

COoP

Cooling capacity [kW]

3 ) 10 12 14 16

Chilled water flow rate [liter/min]

Fig. 11 Effect of chilled water flow rate on
cooling capacity and COP.
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