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Temperature field prediction and application of
heterogeneous composite wall in solar greenhouse
based on general regression neural network

YIN Qingzhen', ZHANG Tiance?, QIE Lijuan', HAN Jianhui'"
(1. Institute of Cash Crops, Hebei Academy of Agriculture and Forestry Sciences., Shijiazhuang 050051, China;
2. School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206, China)

Abstract In order to thoroughly analyze the thermal insulation characteristics and application prospects of the new
heterogeneous composite wall in solar greenhouse, the general regression neural network algorithm was used to process
the sample data,and the results were fitted by cubic spline interpolation method. A prediction model for the greenhouse
temperature field in winter was established and a retention-optimal method for determining the number of packets of the
optimal smoothing factor is proposed. The data of a new heterogeneous composite wall solar greenhouse designed and
constructed by Hebei Academy of Agricultural Sciences in 2017 were selected for experimental verification. The results
showed that the model had good prediction effect, and the training was optimal when the number of packets is about
1/16 of the number of samples. The average error between the predicted temperature and the actual temperature was
0.276 5 C ,and the correlation coefficient was greater than 0. 99 indicating better accuracy and stability. In conclusion,
the model can effectively predict the greenhouse temperature field and it can be used to predict the minimum
temperature of greenhouse in winter for determining the optimal planting time of crops.
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Fig. 3 Thermocouple layout of heterogeneous composite wall solar greenhouse
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