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Numerical Simulation of Coupled Heat and Moisture Field in Edible Fungus Culture Chamber
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[ Abstract]  To solve the problems of uneven temperature and humidity distribution and asynchronous mushroom production in
the edible fungus culture chamber, an edible fungus factory in Beijing was taken as the research object in this paper. Based on the
CFD method, the heat and moisture coupling model of the edible fungus culture chamber was established. According to the
boundary conditions determined by the field measured and empirical data, the three-dimensional of the edible fungus culture
chamber was simulated. The average relative error of the temperature field was 3.6 %, and the average relative error of the relative
humidity field was 1.5 %, which verified the feasibility and accuracy of the model. The moisture dissipation of edible fungus was
introduced into the CFD model, and the distribution of heat and moisture coupling field after modification was numerically
simulated according to two different optimization schemes. The first scheme was to apply the louver in the air inlet to change the
air supply angle, and the second scheme was to change the position of the air inlet and set the deflector. The results show that the
temperature difference in the growth area of edible fungus in scheme 1 is about 0.61 °C, and the temperature uneven coefficient is

reduced by 22.7 % compared with the original model. In the first scheme, the effect of improving the distribution uniformity of the
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heat and moisture coupling field in the culture chamber is better than the second scheme. In the second scheme, the velocity uneven

coefficient was reduced by 11.7 %, and the temperature difference in the growth area of edible fungus was about 0.51 °C. Scheme 2

has more obvious effect on reducing the temperature difference in the growth area of edible fungus, but the cost of transformation

and maintenance is high. This study can provide in-depth research direction for the environmental design and regulation of edible

fungus culture chamber.
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Table 1 Spatial coordinates of each measuring points
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