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Technological Development of a Modular Environmental
Control Box for Use in Semi-Open Type Greenhouses

Po-ching Wu Bang-Yan Zhang Li-John Jou’

Department of Bio-Mechatronic Engineering, National Ilan University

Abstract

The main purpose of this work was to use a programmable logical controller (PLC) associated with its interface
devices, which were popular commercial apparatuses widely used in industrial control, to develop a modular environmental
control box for use in semi-open type greenhouses. By employing the linkage of air conditioning procedures and principles
of a psychrometric chart, we used the condition-sequencing control methodology as a main control framework to deduce the
procedural and logical issues of temperature-humidity and illumination environmental control in such a greenhouse. A
Boolean logical language was employed to transform the environmental control paths in a psychrometric chart into a PLC
program to implement the operation of environmental control in semi-open type greenhouses. The control display plane of
our developed modular environmental control box was designed to easily operate for users to achieve more efficient
evaporation-cooling effects in commanding fog-cooling operations. The performance outcomes show that the developed
modular environmental control box can appropriately modulate indoor temperature and relative humidity to achieve an
expected target range for managers. Thus, we confirm that our developed modular environmental control box can satisfy the

operational requirement of environmental control in such a semi-open type greenhouse.
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Fig. 1 The diagram illustrating the framework of
a semi-open type greenhouse and the
3-dimension layout of fans and atomizers
equipped in such a greenhouse.
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Fig. 2 The block diagram illustrating a PLC-
based frame implemented as an environmental
control box for use in semi-open type
greenhouses.
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Fig. 3. The diagram illustrating how to employ
the principles of a psychrometric chart to
implement heating, free and evaporative cooling,
and humidifying control processes in semi-open
type greenhouses.
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management using sunshine covered nets.
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Fig. C.1 Performance based on time-series test method for simulating the function of a modular environmental control box commanding fog-cooling operations.
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