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Development of a CFD simulation model for the analysis of

greenhouse micro-climate
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AZFwge HA3l7] 93 FLUENTS UDF Z2add A}e8 A4 =9 Mass fraction
A2 g9 (Eq. 1)~(Eq. 3)3 2%t}

_ 17.25T
P.. = 6.11 exp(-——237‘8+ T) (Eq. 1)
17.25(237.84+ T)—17.25T
A = P, .2
voat (237.8 + T)? (Eq. 2)
(RH/ 100)P1‘sat
ro= 622(1013-(3}1/100)131.50, (Eq. 3)
oA71A,
r : Mass fraction (g-kg' of dry air)
Pvsat : Saturation vapor pressure (mbar)
T : air temperature (°C)
RH : Relative humidity (%)
A : Derivative of saturation vapor pressure (mbar - °C™")
Table 1. Design conditions of the CFD Model.
Contents Value Unit
Viscous model RNG k-¢ model
Near-wall Standard wall function
Thermal conductivity 0.062 W-m! °K!
Viscosity 1.85e-05 Kg-m's!
Mass diffusivity 2.55e-05 m%s™
Operating pressure 101,325 Pa
Buoyancy effect activated
Gravitational acceleration -9.81 m-s?
Heat flux of wall 15 W-m?
Heat flux of floor 74 W m'2
Fan-up-1 velocity 10.2 m-s’
Fan-up-2 velocity 106 m-s’
Fan-down-1 velocity 9.6 m-s’
Fan-down-2 velocity 9.3 m-s’
Inlet air temperature 30.7 °C

X

Inlet air humidity

Fig. 1. Geometric modelling and mesh generation of tomato community.
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Fig. 2. The air temperature and wind velocity at 1m high by CFD simulation.
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Fig. 3. Comparison of the result between by measurement and by simulation.
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