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Abstract

Environmental control operations have been considerably contributed to the re-
duction of labor cost in both plastic film and glass greenhouses since govern-
ment supported projects were begun. However, some problems are still remain-
ing on the optimal environmental control and excessive operation due to an in-
flexible software regulating ventilation gear—reducers. The unadjustable soft-
ware caused the damage of ventilation system, resulting in heat stresses of
crops.

This study was performed to develop a ventilation software controlling the
vent opening level, opening sequence, based on the wind direction, and control
interval according to the difference between ambient and set—up temperatures.
The software included a beeper system alarming urgent cases, while a manager
was remote from the greenhouse. A compatible hardware with the software was
also developed by using a low—cost diffused DSP controller.
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Fig. 1. The schematic diagram of greenhouse
controller using PLC.

2% 2& PLCE olg3td A=y ¥Ye
2ol Eegeolnh AWM} o] wa
2929k H§A 2zh3 PLCA Fagel 9
2, 7 Eele) 9AHE stIUEANAA A
Aol gd.

Fig. 2. Greenhouse controller using PLC.
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Table 1. Control algorithms for the roll—
vent system.

Control  Control step and Control
objective ranges instruction
Direction (IT*—~ST*)>1°C Copen

(IT-ST)<K-1¢ Fshut—down

Control (ST— OTY)<0TC 5 minute
interval (ST—-OT)=0~5C 6 minute
(ST-0T)=5~10°C 7 minute

(ST-0T)=10~20C 8 minute
(ST-0T)>207C
Duration (ST—-0T)<0TC
width (ST—-O0T)=0~5C DW=50cm
(DW) (ST-0T)=5~10C DW=30cm
(ST~0T)=10~20C DW=10cm
(ST-0T)>20TC

9 minute

fully open(100cm)

fully close and

fan ventilation

Sequence (ST—-O0T)<0C open

of (ST-0T)=0~5C Cdw'—Cuw*
control (ST-O0T)=5~10C —S*dw—Suw

(ST~0T)=10~207 shut—down
(ST-0T)>207C

Storm & 15m/sec

gust

shut—down

qT:greenhouse temperature, *ST:set—up tem-
perature, *OT:ambient temperature, ‘C:ceiling
vent, “S:iside vent, dw:downwind, ‘uw:up-

wind
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Fig. 3. Main flow chart for ventiating.
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g. 5. Flow chart for closing ventilation.
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Fig. 6. The schemetic diagram of PCB for
greenhouse management.

Fig. 7. PCB of greenhouse management con-
troller.
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Table 2. Wireless calling signal of beeper at
urgent case.

content signal
limit of the lowest air temp. 1111 1111

limit of the highest air temp. 2222 2222

power failure 9999 9999
heater accident 8888 8888
irrigation accident 4444 4444
etc 3333 3333

MEASURE T
POWER SUPPLY

HEATER
IRRIGATION

BEEPER CALL
8888 8888
BEEPER CALL
4444 4444
BEEPER CALL
3333 3333

NO
NO
NO

Fig. 8. Flow chart for wireless beeper system
for urgent case.
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