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DEVELOPMENT OF AN ENVIRONMENTAL CONTROL SYSTEM
FOR A PRECISE-CULTURE-CHAMBER USING PROGRAMMABLE
LOGIC CONTROLLER AND HUMAN-MACHINE INTERFACE

Yi-Chich Chiu*  Li-John Joe!  Suming Chen?  Tzuoo-Tarng Yeh!

1. Department of Agricultural Machinery Engineering, National Ilan Institute of Technology.
2. Department of Agricultural Machinery Engineering, National Taiwan University.

Abstract

The objective of this study is to develop an environmental control system for a
precise culture chamber. For the control system, a programmable logic controller was
used to process the logic control and a human-machine interface was used to develop
the operator interface. The system could be used in an accurate environmental control
situation for plants nursing, such as grafted seedlings, seed germination and herb plants.

The control system has both automatic and manual control options. Where system
is set at manual control, all of equipment in the chamber, including the air conditioner,
humidifier, heater, artificial lighter, ventilation, and circulating fans can be operated
manually. As for the automatic control, temperature, humidity, wind speed, lighting,
and ventilation in the chamber can be properly controlled according to the pre-set
conditions.

In this study, three temperature-control target regions, 17°C~19°C, 25°C~27C,
and 30°C~32°C, respectively for the low, medium and high temperature regions, were
chosen to test the performance of the system while the humidity was set at 80%~90%.

The results show that the inner environment of the chamber could be precisely
controlled for all three cases, and the expected goal could be achieved satisfactorily.

Keywords: Environmental control, Programmable logic controller, Human-machine
interface.
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