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Abstract It is important to ensure a uniform temperature distribution in greenhouses for the mushroom cultivation.
The air temperature of the mushroom cultivation greenhouse is made uniform by supplying a constant air temperature
with the underground air. The mushroom cultivation array in a greenhouse in seven columns and four rows can make
smooth air flows between the rows and prevent air differences between the top and bottom. The buoyancy effect in
the entering air of 0.5m/s based on following density difference depending on initial internal temperature needs to
be considered. The locations of the Fan Coil Unit (FCU) and fan were defined through flow analysis in a greenhouse
to distribute the optimal uniform temperature. In this study, the air conditioning system of a greenhouse with a
sandwich heat insulting panel shape which is composed of a FCU and fan was designed by flow analysis. A relatively
uniform temperature distribution can be formed because the circulation path of air becomes longer in the different
locations of the FCU (inlet) and fan (outlet) through the internal temperature and flow analysis. The cultivation and
quality uniformity of the mushrooms could be promoted through these environmental improvements.
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Fig. 1. Air conditioning system concept of the house
mushroom cultivation
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Fig. 2. House mushroom cultivation modeling
(a) House mushroom cultivation 3D geometry
(b) Mesh modeling for analysis
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Fig. 3. Inlet, outlet location and solving condition

Table 1. Boundary condition

Boundary condtion

Inlet 0.5m/s, 15C
Outlet Atmospheric pressure
Wall No-slip, adiabatic

(b)

Fig. 4. House mushroom cultivation wall location
(a) House mushroom cultivation External walls
(b) Cultivation board
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Table 2. Solver condition
Solver condition
Analysis type steady
Turbulence model k-e
Heat Transfer thermal energy
internal temperature 0, 10, 20. 30
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Fig. 6. At an internal temperature 0C the internal
temperature distribution fo each case \
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Fig. 8. At an internal temperature 10°C the internal
temperature distribution fo each case
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temperature distribution fo each case
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