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Model predictive control based on mathematical model of humidity deficit in
greenhouses by system identification method

Nakayama, Shin
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In general greenhouses, when the windows are opened by temperature control
during the winter season when the outside air is dry, the humidity deficit becomes more than 6 g/m3
and the plant stomata close, adversely affecting plant growth. In this study, we developed the
inside humidity deficit and temperature greenhouse numerical model using the system identification
method from measured data set as "control output: inside humidity deficit and inside air
temperature®, "control input: window opening degree® and "disturbance input: outside humidity
deficit, outside temperature and inside illumination”. The model predictive control window opener
using this model was shown to be able to maintain the air temperature in the greenhouse at the
target value of 27° C, while controlling the inside himidity deficit within the upper limit of 6
g/m3, approaching the target value of 4.5 g/m3.
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