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Abstract: A experiment was conducted to study the effect of different straw bio-fermentation strains on soil temperature,

CO, concentration of solar greenhouse and the growth and development of over-summer tomato cultivationt(Lycopersicon

esculentum Mill. ). The results showed that the built-in straw biological reactor technology treated by different straw

bio-fermentation strains,could significantly improve soil temperature, CO, concentration, plant height and yield(3. 6% —

17.5%). On the basis of comprehensive compare of three kinds of straw bio-fermentation strains, the effect of ‘Zheng-

Nong’ was the best than ‘Guang-Yu’ and ‘Pu-Yuan’.

Keywords: straw biological reactor; straw bio-fermentation strains; over-summer cultivationt; tomato; solar greenhouse
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Fig.1 Simulated and measured temperature distributions inside the greenhouse
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Table 2 Average relative error and correlation coefficient of the simulated and measured temperatures
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Position Mean absolute error/ °C Maximal absolute error/°C Correlation coefficient
FENZ SR Inner air temperature 1. 02 6. 95 0. 934
5 5% PN TE TR (BE A 1. 5 m &) Inside wall surface temperature(1l. 5 m from ground) 2.07 8.14 0. 943
VR ZE + 3R R Inner soil surface temperature 2. 66 8.57 0. 936
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Simulation and Verification of Thermal Environment in Gobi Solar Greenhouse
Based on the Two-dimensional Heat Transfer Process

SONG Yu!' , WU Letian® , ABULA Aihemaiti® ,ZOU Ping? ,ZHANG Caihong? , MA Caiwen’
(1. Institute of Germplasm Resources, Xinjiang Academy of Agricultural Science, Urumgqi, Xinjiang 830091; 2. Institute of Agricultural
Mechanization, Xinjiang Academy of Agricultural Science, Urumgi, Xinjiang 830091 ;3. Agricultural Technology Promotion Center of Autushi,
Atushi, Xinjiang 845350)

Abstract: This project aimed to build a dynamic model for the thermal environment of Gobi solar greenhouse in south
Xinjiang Province, which promoted analyzing and evaluating heat isolation performance of such kind of solar greenhouse
and offered important basis for optimizing greenhouse design and construction. Based on the theories of engineering
thermophysics and greenhouse environmental engineering,a dynamic model for the thermal environment in Gobi solar
greenhouse was built. The continuous air temperature, soil temperature and wall temperature in Gobi stone made solar
greenhouses in Ke District,South Xinjiang was tested to analyze and verify the model. Five days’ measured data had same
variation with the simulated ones with correlation coefficient over 0. 9,and the average relative errors between them were
about 1. 2—2. 3°C. The results showed that this model could accurately predict the temperature transformation rule in
Gobi stone solar greenhouse and could be an important reference for heat environment and isolation performance
evaluation of such kind of greenhouse.

Keywords : Gobi solar greenhouse;thermal environment;two-dimensional heat transfer;numerical model;verification
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