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Modeling and Simulation on Temperature Dynamic Model in Greenhouse during Summer

ZHANG Sheng-bo et al ( School of Machinery and Material, Jiujiang University, Jiujiang, Jiangxi 332005)

Abstract Modeling approaches and methods of greenhouse environmental intellectualized control were used on the basis of the balance of en-
ergy and substance, the energy and mass exchange physical processes resulted from radiation, ventilation, convection and crop transpiration in
the greenhouse were discussed. The dynamic model of the summer greenhouse temperature was studied and built. Matlab/Simulink software
simulation was used which proved the dynamic model can evaluate the temperature value of air in the greenhouse reliably , which provided refer-

ence for regulating greenhouse environment factors reasonably.
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Fig.1 Energy balanced graphs in greenhouse
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Fig.2  Simulation block diagram of greenhouse environment
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Table 1 Model parameters
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Parameters Symbol Value Source

#2753 Greenhouse capacity v, 1036.8 m® ey

FRIL RIS JELEE Thickness of floating glass d 4 mm -

PEFE )% Transparency of glass 7, 0.93 -
SEMESTE Air emittance £ 0.90 Oke(1987) ,Monteith(1990)
PEIE I % 5T Glass emittance &, 0.90 Oke(1987) ,Monteith(1990)
PEEE AL ZR B Heat transfer coefficient of glass K, 1. 86AT* * W/ (m’ -K) Bailey(1990)
SR Air density Py 1.2 kg/m’ -

23S 51 Heat content in the air C, 1.006 J/ (kg K)

BRI Surface area of covering material A, 443.4 m’ a5
Stefan-Boltzman % Stefan-Boltzman constant o 5.67 x10° W/ (m’ -K) -
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Fig.3 The simulated and measured temperature graph in green-

house
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