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Table 1 The winter solstice the sun altitude

angle on the selected site
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X E275:0) Iz A «

Area Place Latitude Solar zenith
angle

5 wE A} 39.4044°  27.1623
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Xinjiang ny 16.7165°  19. 8502

g 1= 42.9043° 23.6624

East of Xinjiang
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Table 2 Formula method to calculate the

greenhouse space
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Area Place Calculated value
i & {1 5. 84
South of Xinjiang F 5.09
LY i 7.54
At 5
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B Ik 9.21
75 3% East of Xinjiang & % 7.21
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Fig. 1 Winter solstice solar greenhouse with distance
7.54 m in Urumgi area ,the beginning of no shading

from 12:20 (Beijing time)
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Fig. 2 Winter solstice solar greenhouse with distance
7.54 m in Urumgqi area ,the ending of no shading

from 15:12 (Beijing time)
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Fig. 3 Winter solstice solar greenhouse with distance
8.9 m in Urumgqi area, the beginning of no shading from

11:50 (Beijing time)
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Fig.4 Winter solstice solar greenhouse with distance
8.9 m in Urumgqi area ,the ending of no shading from

15:50 (Beijing time)
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Fig. 5 Google map of greenhouse region

of Xishan farm of Urumgqi
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Table 3 The SketchUp method in the

optimization of greenhouse space
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Table 4 Results of comparison about

greenhouse spacing
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Optimization of Modeling and Analysis of Sunlight Greenhouse
in Xinjiang with SketchUp Software

LIU Xia,MA Yue-hong,MA Cai-wen,SHI Hui-feng.ZOU Ping. WU Le-tian,SONG Bing-wei
(Agricultural Machinery Research Institute of Xinjiang Academy of Agricultural Sciences.,

Urumqi, Xinjiang 830091)

Abstract: In order to get more reasonable value of Xinjiang greenhouse spacing, taking a kind of reasonable

greenhouse space,after comparison of the two results, the one is SketchUp software simulation, the other is the

traditional. The results showed that by using the traditional formula method S=H/tg alpha—L, — L., green-

house distance calculation results had some errors,according to the actual production practice, the calculation

results were smaller,it showed that the greenhouse lighting surface couldn’t meet full window irradiation for 4

hours in the winter solstice day. The analysis with the SketchUp architecture software greenhouse spacing was

close to the reasonable value,just to meet full window irradiation for 4 hours in the winter solstice day. Sketch-

Up software could realize the optimization analysis in spacing of sunlight greenhouse in Xinjiang.

Keywords: greenhouse; spacing; full window irradiation; optimization
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