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Table 1 Specification of growth cabinet.

Performance

Contents

Effective measurement in experimental room

(W) 1,000% (L) 1,000 x (H) 1,000 mm

Temperature control

10~40°C+0.3°C

Humidity control

40~80% RH+£39%, ref. Fig. 1

Hlumination (1 m below lamp)

*30,000 Ix (with program control)

Temperature program control

internalized

Humidity program control

internalized

Control system

computer control system

Cooling source equipment

Chilling unit

Number of units

(1) Cabinet

(2) Measurement & control unit
(3) Chilling unit

(4) Cooling tower

Necessary amount of water 6 //hour
3 phases 200/220 V 50 or 60 Hz
Electric capacity necessary power source 17kVA
average consumption 6 kVA

* Fine light adjustment is possible by
up-and-down movement of sun-light

Soil temperature control

lamp.
soil temperature 7~40°C=x1°C
culture solution 7~40°Cx1°C
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Fig. 1 Control range temperature and relative
humidity.
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Fig. 2 Sectional view of growth cabinet.
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Fig. 3 Block diagram of temperature and humidity control system.
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Fig. 4 Schematic diagram of process control unit.
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Fig. 5 Flow chart of control program.
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b: interface
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Fig. 7 General view of test room with plants.
a: temperature sensor
b: relative humidity sensor
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Table 2 Light distribution (klux).

Lamp Measuring Measuring places
height height
(mm) (mm) 1 2 3 4 5 6 7 8 9
1,150 100 23.8 27.1 20.2 25.0 26.8 23.6 18.9 25.0 20.0
500 22.3 37.0 22.0 27.0 35.0 27.7 20.2 31.7 23.4
1,550 100 17.4  18.2 15.4 16.3 15.7 14.3 15.5 18.2  16.2
500 15.0 19.9 14.8 16.8 19.5 15.4 13.2 17.4 14.4
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Fig. 9 Air flow in growth cabinet.
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Summary

The growth cabinet is widely in use today as a
research tool for studying the growth and physiologica
processes of plants under controlled environment. The
new design incorporates an adaptive control system
in regard to environmental control using a low cost
computer. An experimentation with a prototype pro-
duction model has yielded the following positive result
after performance test with or without plant materials,
namely, enhanced control accuracy through the use of
adaptive control method with computer; temperature to
within £0.2°C and relative humidity to within +19%.

(Received July 29, 1976)

(39) 137



