FZFL7IASH A A 20 A A} 3 5 pp. 288~298. 1995

olo|Z2AFE{0 2|st A|Mxiuie| XtS3lo]| £het A1 (V)"
~AES N2HE FFANIY S5

A Study for the Automatic Control System

in Greenhouse Using Microcomputer(IV)

— Application of a Controller for the Automatic Control System—

Q9 A
334 2349
J. H. Kim C. S. Kim
ABSTRACT

In greenhouse vegetable, the automatic control in cultivating environment has been projected as a
national business  especilly a countermeasure against the settlement of UR negotiation. Because it
makes possible to manage a large greenhouse with family-hands and to expect the betterment of quality
and the increasement of harvest in crops. In the course of carrying the workout, however, there are
many problems with the overall control system with computers as well as the individual systems for
environment control because of hardware and software problems 5 especially the shortage of data for
development of the system is most serious.

Among the many problems for development of the automatic control system, the automations of irri-
gation, liquefied fertilizer and chemical solution, mixing and ventilation, etc and the development of
the general automatic controller system for environment control in greenhouse are studied, which re-
quires a lot of labers.

The results are summarized as follows 3
1. In mositure control by the soil moisture meter, the error was shown 10 % in the beginning irrigation

point and 19 % in the stop irrigation point.

2. The supply of liquefied fertilizers with the irrigation system was excellent by setting the operating
time and the mixing ratio.

3. The developed chemical spraying system was operated well, but not perfect in nozzle positions.

4. The cucumber was cultivated properly with the trickle irrigation system.

5. The developed controller for the automatic control system in greenhouse was remarkable in the part
of hardware, but more researches are needed in the part of software.

%8 #o](Key Words) : 24 (Greenhouse), A5 1% A (Automatic control system), Pto] 227
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Table 1. Physical properties of the sample soils.
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Table 2. Variety and cultural practice of cucumber crops for the experiment
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Fig. 1. The internal circuit of a controller for

automatic control system.
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Fig. 2. The front view of display in panel.
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Table 3. The list of digital input signal

VM3, Vent.Right Side Close

RAM ADD

No

Input signal

&H240

1

Tensiometer Dry, TD

Tensiometer Wet, TD

Water meter count, WMC

MLF Low Position, MLFL

MLF High Position, MLFH

MCS Low Position, MCSL

MCS High Posit ion, MCSH

PS1, Proximity S/W(Rear)

&H241

PS2, Proximity S/W(Front)

Ventilation count, VC

3, 87218 A 2Ee A5 68, FAE =
Bl 250 290] ALREHAT

Table 4. The list of digital output signal

RAM ADD.

No

Actuator

&H380

P1, Irrigation Pump

P2, Chemical Pump

P3, Mix Pump

S1, Water S

16

S2, MLF S

32

53, MCS S

64

S4, MLF Mix S

128

S5, MCS Mix S

&H381

S6, Water Mix S

2 87, LF Mix S

S8, CS Mix S

FS9, Irrigation pipe S

16

510, Chemical pipe S

32

S11, Drain S1

64

§12, Drain S2

128

$13, Water Spray

&H3CO

VM1, Vent.Left Side Close

VM2, Vent.Left Side Open * * *

VM4, Vent.Right Side Open * * *

16 | VM5, Vent.Forehead Open * * *
32 | VM6, Vent.Forehead Close

64 | CM1, Chemical motor Right
128 | CM2, Chemical motor Left
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Table 5. Irrigation efficiency and practice of surface irrigation

Applied Stored Irrigation Supplied water Total Total
water in root efficiency per irrigation number of irrigated
(mm) zone{mm) (%) (mm) irrigation water(mm)
17.54 10.87 62 8.2~20.3 34 530.34
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Table 6. Growth state, yields and quality of cucumber

Plant Number of Root dry weight(g/0.0008 m?), Depth Average weight
height(cm) leaves 5 cm 10cm | 15cm | 20cm | 25¢cm per fruit(g)
289.3 39.2 1.76 1.15 0.52 031 0.25 169
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Table 7. Fruit size and yields of the cucumber
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Fruit size Total yield per acre Marketable yield per acre
L(em) D{(em) Fruit weight(kg) Number Fruit weight(kg) Number
20.5 3.8 1134X60 a 6812 512X254 a 3213
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