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Study on the Environmental Suitability of Summer Culture in Edible Mushroom Solar Greenhouse
Fei Chaoyang Zhang Yueyi ZhouBo Xie Zhigang Xu Xuelu
( College of Architecture and Civil Engineering, Shenyang University of Technology, Shenyang, 110870 )

[ Abstract]  The high temperature in summer is the main reason for the high temperature and high humidity environment in the
edible mushroom solar greenhouse, which is not conducive to the growth of edible mushrooms. Secondly, the scattered radiation is
considered in the establishment of the solar radiation model, and the radiation intensity is corrected by the cloud occlusion
coefficient method, and the calculated results are used as the input parameters for the simulation of the thermal environment of the
solar greenhouse, and the CFD model of the solar greenhouse on a typical day in summer is established. Finally, the average
relative errors of temperature and relative humidity of the established model and the unmodified solar radiation model are 4.3% and
5.0%, respectively, and the average relative errors of temperature and relative humidity of the unmodified solar radiation model are
4.8% and 5.3%, respectively, which indicates that the established solar radiation model improves the accuracy of thermal and
humid environment simulation. In addition, by simulating the airflow organization design in the greenhouse, it was proved that
even in the extreme climate of summer, it was proved that the temperature and humidity range suitable for the growth of Pleurotus
eryngii could be ensured, and then it was proved that the solar greenhouse could be controlled by air conditioning to achieve a
suitable environment for the growth of edible mushrooms.
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Fig.2 Grid independence test for mean temperature
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Table 3 Determination of resistance coefficient of bottle
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Table 4 Verification of temperature field in solar greenhouse
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1/C 13.0 13.3 14.0 14.9 15.3 15.8 16.2 159 15.5 152 14.2 13.4
2/C 14.1 14.5 14.7 15.3 15.6 16.0 16.7 16.1 15.5 15.0 14.7 14.3
3/C 13.7 14.0 14.3 14.5 14.8 14.9 15.1 15.0 14.9 14.8 14.5 14.0
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Table 5 Verification of relative humidity field in solar greenhouse

I (A 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00
1/% 79.0 79.8 80.6 81.3 81.8 82.1 83.1 82.0 81.4 80.8 80.0 79.5
2/% 78.5 79.5 80.5 81.2 82.5 83.4 85.8 83.8 82.7 81.9 81.0 79.1
3/% 79.8 80.5 82.4 83.7 84.2 84.5 84.0 82.6 81.2 80.1 80.5 80.9
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Fig.9 Simulation results of the temperature field of the
solar greenhouse
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Fig.10 Simulation results of relative humidity field of the
solar greenhouse
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