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Fig.1 Schematic diagram of air-circulating and regenerative
dehumidification device and air flow
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Fig.2 Schematic diagram of condensation dehumidification
device in the process of dehumidifying(vertical profile)
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Fig.3 Schematic diagram of wet-dry ball hygrometers placed
horizontally inside the plastic covered tunnel greenhouses
(vertical profile)
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Tablel Variationsof air relative humidity inside the
experimental plastic greenhouse and the control plastic
greenhouse and outdoors in the sunshine (2003-01-10)
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6: 00 95.5+0.89a 99.3+0.42b 91.0
7:00 97.0£0.42A 99.7+0.33B 92.0
8:00 96.0£0.21A 99.0+£0.63B 92.0
9:00 89.7+1.33A 97.2+2.06B 80.0
10: 00 86.0£2.28A 94.3+2.26B 69.0
11: 00 73.5+2.69a 85.7+3.15b 61.0
12:00 65.8+2.17A 68.2+2.90A 55.0
13:00 58.0+0.89A 59.3+1.48A 50.0
14:00 51.5+1.52A 55.6+1.26B 48.0
15: 00 52.5£0.67A 55.3+1.70A 47.0
161 00 54.0£0.89A 55.8+1.11A 50.0
17100 59.3+0.56a 66.8+0.65b 55.0
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20 : 00 96.5+0.99A 99.5+0.50B 84.0
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4:00 96.3+0.26A 98.7+0.62B 93.0
5:00 95.3+1.30A 99.2+0.54B 95.0
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Table2 Variationsof air relative humidity inside the experimental
plastic greenhouse and the control plastic greenhouse and outdoors

in January (2003) %
H KA RPN xof R DAL KA M4
1 3] 97.1+0.42a 98.1+0.42b 81.3
2 /TR 98.2+0.32a 99.7+0.11b 94.0
3 i 85.8+3.16A 86.4+3.31A 74.0
4 ] 93.0+0.92a 96.7+0.88b 75.5
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Table3 Variations of temperature inside the experimental plastic
greenhouse and the control plastic greenhouse in the sunshine

(2003-01-21) C
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i ] 1.7m 20cm 1.7m 20cm

TH Hith P4 itk

6: 00 117 185 114 16.8
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Air-circulating and regener ative denumidification deviceinside the plastic
covered tunnel greenhouse and itsrunning effects

Chen Zhengfa!, Liang Chengfu'?*, Li Wenxiang®, Xu Longtie®, Huang guangrong®, Zhou Guoquan®

(1. Ingtitute of Subtropical Agriculture, the Chinese Academy of Sciences, Changsha 410125, China;
2. Hunan Environment-biological Polytechnic, Hengyang 421005, China;
3. Agriculture Bureau of Hezhou in Guangxi, Hezhou 542800, China)

Abstract: According to the principle that water vapor condenses and the latent heat is released when the hot-humid air
encounters the surface of low-temperature solid object and making use of the environmental conditions such as high air
temperature, high air humidity, low soil temperature inside the plastic covered tunnel greenhouse in sunny winter, a set
of air-circulating and regenerative dehumidification device was designed and installed. By which, the hot-humid air of
top-mandatory level was transported into the various underground channels by axial fan, and was exhausted from
another exit. Thus the indoor air cycle was formed getting to the aim of dehumidification without the temperature drop.
The observation results showed that compared with the control plastic greenhouse, air relative humidity at the height of
1.7 meters inside the experimental plastic greenhouse decreased apparently, reaching a significant level (P<<0.05) or a
greatly significant level (P<<0.01) within most periods in January. At all punctual moments in the sunshine, the mean
values of air temperatures at the height of 1.7 meters and the soil temperatures at the depth of 20 cm inside the experimental
plastic greenhouse were higher than those inside the control plastic greenhouse, over 0.1~3.0°C, 1.4~1.7°C respectively.
Key words:. the plastic covered tunnel greenhouses, air-circulating and regenerative dehumidification, air temperature,
relative humidity, running effects



