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Abstract 

increase in the cooling water inlet temperature. When the hot water inlet temperature, cooling water inlet temperature, and chilled 
water outlet temperature were 79.0 , 25.4 , and 13.7

temperature, and chilled water outlet temperature were 2124kg/h, 79.9 , 30.2 , and 15.3 , respectively.
Keywords  Pyrology; Solar; Silica gel; Water; Adsorption; Air conditioning

 CFC HCFC

ODP GWP

ODP HFC
[1]

30%

50~90

Meunier[2] Ismail[3]

Pons[4]

2009 11 13863 (2006AA05Z413)

(2006BAA04B03) (The project was supported 

by National 863 Program (2006AA05Z413) and National Key 

Technology R&D Program (2006BAA04B03).)



31   2
2010 4

   

2

Journal of Refrigeration
Vol.31,No.2
April. 2010

Nishiyodo Air Conditioning Co., Ltd[5]

85

31 10kW Saha[6]

Boelman [7] Chua [8]  Alam [9]

80

30

COP

Shelton[10]

Douss [11]

Saha [12] 

50

20 ~35 40

20 ~28

Vichan[13] 

[14 15]

[16 19]

1)

2)

3)

4)

1  

( ) (

)

1

1)

1(a)

2) 1(b)

1(a)                        1(b)                        1(c)
1(a)  

Fig. 1(a) Cooling left bed, heating right bed 
1(b)  

Fig. 1(b) Mass and heat recovery process 
1(c)  

Fig. 1(c) Cooling right bed, heating left bed

2 
Fig.2  Silica gel water chiller

1  
Tab.1  Design parameters of silica gel water chiller
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3  
Fig.3 Test system of the silica gel water solar 

adsorption chiller
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Fig.4  Himin green building
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Fig.5  The adsorption air conditioning system is 

applied in the library of this green building
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3  
3.1  

6  
Fig.6  Temp. variation versus cycle time under different 

cooling water temp

2  
Tab.2  Performance result under different cooling water temp

/ / / / / /kW
COP

25.4 30.4 79.0 71.9 13.7 17.9 0.63

29.5 34.2 79.2 71.4 14.9 15.3 0.50

25.8 28.3 55.2 50.8 15.6 5.8 0.32

27.2 29.4 55.7 51.4 15.8 3.9 0.22

29.1 31.3 54.5 50.6 16.4 1.3 0.08
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Tab.3  Performance result under different chilled water

/ / / / / /kW
COP

9.8 80.9 73.6 29.7 33.7 10.3 0.36

13.2 79.4 71.9 29.9 34.3 14.0 0.46

14.9 79.2 71.4 29.6 34.2 15.3 0.50

7  COP
Fig.7  Cooling capacity and COP variation versus cycle time 

under different chilled water temp
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Fig.8  Hot water temp. variation versus cycle time under 
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4  

/(kg/h) / / / / / /kW
COP

2124 15.3 30.2 35.6 79.9 67.6 12.7 0.42

2573 15.8 30.2 35.9 80.1 69.6 14.5 0.46

3394 14.9 29.5 34.2 79.2 71.4 15.3 0.50

3.4  

9  
Fig.9  Water temp. variation versus under different hot 

water inlet temp

10  
Fig.10  Heating capacity variation versus cycle time under 

different hot water inlet temp
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19.5kW COP 0.56

5  
Tab.5  Performance result under different hot water inlet tmep

/ / / // // /kW
COP

1 75.8 69.2 15.3 29.4 33.5 12.0 0.45

2 79.2 71.4 14.9 29.5 34.2 15.3 0.50

3 85.2 78.1 15.1 29.3 34.7 17.3 0.53

4 89.9 81.0 16.4 29.4 34.8 19.5 0.56

3.5  

11  36°41 2009 8
Fig.11  Intensity of solar radiation in one typical summer 
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