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Effects of span on solar greenhouse’s air temperature and tomato
growth and analysis of simulation

LIU Yu-feng*,ZOU Zhi-rong” ,JIANG Guo-zhen®

(a College of Mechanical and Electronic Engineering ;b College o f Horticulture
Northwest A& F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective] The study was aimed to explore the effects of span on greenhouse insulation
performance and tomato growth. [Method] The research monitored the air temperature,light, heat transfer
and other weather parameters in the northwest solar greenhouse in Yangling which spans 8 meters, 10 me-
ters,12 meters. Based on the nighttime thermal model of solar greenhouse, the effects of span on solar
greenhouse were measured by nighttime air temperature and tomato crop growth. [Result)] Average tem-
perature during January of solar greenhouse in 10 meters span is higher than 8 meters and 12 meters at 1. 9
and 2. 6 ‘C ;tomatoes’ average height in 10 meters is higher than 8 meters and 12 meters at 4 and 22 mm;
tomatoes’ average stem diameter in 10 meters is thicker than 8 meters and 12 meters at 0. 3 and 0.5 mm;
nighttime temperature model fitted the measured data better, the relative error in 8 meters is 4. 40 % , which
in 10 meters and 12 meters is 2. 43% and 2. 38%. [Conclusion) The solar greenhouse in 10 meters span has
the best insulation performance among the researched greenhouses, which is the better span to spread in
Yangling district.
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Table 1 Materials and structure parameter of tested greenhouses
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Greenhouse Material xeavate Span loge ac Length = T Bott
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> thickness  thickness
- PE Ji& + R %f -
GH-08 PE film- Straws 1.0 8 3. 55 100 2.0 1.0 4.0
- PE i + R - -
GH-10 PE film-+ Straws 1.2 10 4.0 55 100 3.0 1.2 5.0
- PE B + R - -
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Hallow points are boundary distribution;

L=

Distribution of observation points

solid points are space distribution
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Fig. 2 Comparison of indoor air temperatures of three spans’ greenhouse during January in 2011
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Table 2 Statistics of air temperature of three

spans’ solar greenhouse during January,2011 °C
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Fig. 3 Contrast of plant height and stem diamete of tomatoes in different spans’ greenhouse
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Fig. 4 Comparison of the simulated and measured temperature in different spans’ greenhouse
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