$31% F2 . Vol.31,No.2
2010643 APABERM = AR S LR AR R ENA April, 2010
SERS: 0253-4339(2010)02-0001-06
DOIZ#8: 10.3969/j.issn. 0253-4339. 2010. 02. 001
. o
APHEEMR M= iR 2 gE LIS s A H I
A Fuifr EER REE 85807 B
(1 LEXEXRFRAELXERFSHEEMIEMRHPL EE 200240
2 WERBMEMAKEEERAGRAT WEHE 253000)
W E U TAE ARSI KW B LALTEBE 5wy, skt DR . AR KE DR . #ukiite. BKH N

hit P55 S5 TR 2 S W B VA I BE (R o AEAEAi36° 41 MU BT, Sl T4, AR H LIRS R4, SR s Pk
H40.36, WRBHEA P ICOP (Mg & 50 250.44, P KFHAECOPH 40.16. M SRR, HLAIVERESZ 2 b TAES&A
Wi o LAV PE AR RS HOKEE DR RS . HUKTR . V7K H RS« B S st B () B It 3 n, 1 B v 217K 1 L FE 1)
T AR . B OKBE R N 79.0°C, WA EIKEE S K25.4°C, UK RS N13.7°C, IR IR N 17.9kW, COPHIIA
0.63. MK A2124kg/h (44 LHUK G 3400kg/h) , HOKIEEEE479.9°C, A EIZKEE B 230.2°C, A 7K H HE
FER15.3°CIF, 4 T)#£12.7kW, COP4j0.42.

XEEW AT, KFHAE: REER: K WP ZSiH
hESHES: TK511'.2; TB651 ERTRIRAD: A

Experiment on Performance of Solar Adsorption Air Conditioning
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Abstract The influence of hot water inlet temperature, cooling water inlet temperature, chilled water outlet temperature, and hot
water flow rate on the performance of a silica gel-water solar adsorption unit was experimentally investigated. Moreover, a prototype
of the solar adsorption air conditioning was installed and measured in Dezhou city (north latitude of 36°41") in China. On a typical
summer day, the average thermal efficiency of the solar collector, the average COP of the adsorption refrigerator, and the average
solar COP of the system are 0.36, 0.44, and 0.16, respectively. The results show that the performance rises with the increase in the
hot water inlet temperature, chilled water outlet temperature, hot water flow, and solar radiation intensity, and it declines with the
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°C, 25.4°C, and 13.7°C, respectively, the cooling capacity was 17.9kW and the COP was 0.63. The
cooling capacity was 12.7kW and the COP was 0.42 when the hot water flow rate, hot water inlet temperature, cooling water inlet
temperature, and chilled water outlet temperature were 2124kg/h, 79.9°C, 30.2°C, and 15.3°C, respectively.
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Fig. 1(b) Mass and heat recovery process
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Tab.1 Design parameters of silica gel-water chiller
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Fig.3 Test system of the silica gel-water solar
adsorption chiller
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Fig.5 The adsorption air conditioning system is
applied in the library of this green building
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Fig.6 Temp. variation versus cycle time under different
cooling water temp
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Tab.2 Performance result under different cooling water temp
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Tab.3 Performance result under different chilled water
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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
different hot water mass flow
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Tab.4 Performance result under different hot water mass flow
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2124 153 302 3566 799 67.6 127 042
2573 158 30.2 359 80.1 69.6 145 046
3394 149 295 342 792 714 153 0.50
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Fig.9 Water temp. variation versus under different hot
water inlet temp
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Fig.10 Heating capacity variation versus cycle time under
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Tab.5 Performance result under different hot water inlet tmep
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Fig.11 Intensity of solar radiation in one typical summer
day at north latitude 36°41’
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