Development of a Fully-Controlled Plant Growth System(1I)
— An Integrated Control System—
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Summary

This study was carried out to develop a fully-controlled plant growth system for studying the effects
of environmental factors on plant growth. The plant growth system consists of the growth chamber, the
measurement system for sensing and signal conditioning the environmental factors and the control sys-
tem which includes control algorithm required for optimum operation and on-line monitoring.

The results of the study on the performance of the controlled plant growth system are summarized
as follows -

1. Under the light intensity of 18,000~ 20,000 lux, the temperature was controlled in the range of 22+ 0.
4T, the relative humidity of 70+ 5% respectively.
2. The CO: concentration was controlled in the range of 1,000+ 40 ppm(from 1st to 4th day) and 1,500

+ 40 ppm(from 4th to 9th day).

3. The electric conductivity(EC) and pH of the nutrient solution were controlled in the range of 1.9+ 0.

2 mS/cm and 6.8+ 0.5pH respectively.

4. Under the above environmental conditions, the average fresh weight of leaf lettuce increased from

109 to 749 in 9 days with 24 hour lighting.
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Table 1. Specification of sensors for measuring the environmental factors

&7 Make and Model Q' nty Range
TEMPERATURE .
RTD(Pt-100) 4EA 0~100C
DETECTOR
PH METER TAKEMURA DM-21 1EA pH 1~13
EC METER TAKEMURA CM-53 1EA 0~20mS/cm
CO, ANALYZER HORIBA GH-250E 1EA 0~300ppm
ILLUMINATION TOKYO OPTICAL CO., LTD
1EA 0~19990lux
METER TOPCON IM-2D
DWYER INSTRUMENTS, INC. 0~600 ft/min
ANEMOMETER 1EA
470-1 500~6000 ft/min
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Fig. 1 Circuit diagram for EC signal conditioning.
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Fig. 2 Schematic diagram of CO, concentration

control
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Fig. 3 Schematic diagram of the nutrient-solu-

tion control system
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Fig. 5 Relay-ladder diagram(control unit)
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