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Abstract

In this paper, a control system for a complex microbial incubator was proposed. The proposed control system
consists of a control unit, a communication unit, a power supply unit, and a control system of the complex microbial
incubator. The controller of the complex microbial incubator is designed and manufactured to convert analog signals
and digital signals, and control signals of sensors such as displays using LCD panels, water level sensors, temperature
sensors, and pH concentration sensors. The water level sensor used is designed and manufactured to enable accurate
water level measurement by using the IR laser method with excellent linearity in order to solve the problem that
existing water level sensors are difficult to measure due to foreign substances such as bubbles. The temperature sensor
is designed and used so that it has high accuracy and no cumulative resistance error by measuring using the thermal
resistance principle. The communication unit consists of two LAN ports and one RS-232 port, and is designed and
manufactured to transmit signals such as LCD panel, PCT panel, and load cell controller used in the complex microbial
incubator to the control unit. The power supply unit is designed and manufactured to supply power by configuring it
with three voltage supply terminals such as 24V, 12V and 5V so that the control unit and communication unit can
operate smoothly. The control system of the complex microbial incubator uses PLC to control sensor values such as pH
concentration sensor, temperature sensor, and water level sensor, and the operation of circulation pump, circulation
valve, rotary pump, and inverter load cell used for cultivation. In order to evaluate the performance of the control
system of the proposed complex microbial incubator, the result of the experiment conducted by the accredited
certification body showed that the range of water level measurement sensitivity was -0.41mm~1.59mm, and the range
of change in water temperature was +0.41C, which is currently commercially available. It was confirmed that the
product operates with better performance than the performance of the products. Therefore, the effectiveness of the
control system of the complex microbial incubator proposed in this paper was demonstrated.
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Fig. 1. Block diagram of the control unit of the complex
microbial incubator.
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Fig. 3. IR laser type water level sensor module.
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Table 1. Experimental results for level measurement
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