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Fundamental Studies for the Automatic Control System
in the Greenhouse Using Microcomputer(II)

—A Development of a Controller for an Automatic Control System—
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33 A3
J. H. Kim C. S. Kim
ABSTRACT

The automatic control system in the greenhouse have to be developed to the direction of considering
various factors the variables such as condition of the cultivation and greenhouse, the properties and
types of products.

Therefore, it is more important to set up variables appropriately than the problems of automatic cont-
rol system itself, and the automatic control system which satisfy these problems should be simplified
in the aspect of operation.

In addition, even the individual automations are not perfect yet, so more studies are required for
the development of comprehensive automatic system in korea.

This study was carried out to automatize enviroment control systems for greenhouse, especially from
most intensive labor requiring parts such as watering, irrigating liquefied fertilizer, spraying chemicals,
mixing and ventilation system, etc.

The results are summarized as follows.

1. Control type tensiometer was expected to be desirable in the automation of watering system, the-

refore, a new tensiometer was designed and developed through this study.

2. The chemical spraying system developed through this study was found to be excellent in the as-

pect of operation.

3. When pulse type water discharge meter was used in the mixing of liquefied fertilizer and chemical

solution, the error of mixing were range + 0.1~0.15%.

4. The water level switch of electrod type used for controlling water level was found to be affective

in both control performance and operation cost.

5. The water and level control system can be omitted if each tank size are standardized in accordence

with greenhouse size, therefore, the installation cost might be significantly reduced.

6. The developed general controller was excellent in hardware parts, but still remained to be impro-

ved in software parts.

F8 $°(Key words) : &2 (Greenhouse), A% A 13 x] (Automation control system),
EYFE 38 A (Tensiometer)

* %—’F’&‘d“ﬂﬂﬂ
+ & d7E '93d FEIFA BRI AV AP R FYHAL.



T F71AE2= A 20A A 1E 19953 39

1. M8

AldAME Y § st HAL vld F7
3l 8 AHAF7E T 5~6 Aol B 177
%7} F7H At 23y iR 2e] Frte g4t
7|uto] HFatm FE7F FAHFE AFolin, 53
I &9 =58 #4299 =59 A A2
Al Al o] ol EMHE ¢ Ut

aPels BTEn ALEE 2 Ay} =
L2 olf= AA BAAAALL dHFF A
Axxg gag g w99 2 € ARg
8ol nosln, X A7 A7z T F
Qo] ojsi st B&31aL, A FRHA S 7isE
AE3Ee AR AlFHRY Ve RFo=
Q8 21719 A BAe U gAY 2AF
e 9% dA % A2 Y 71ZAR g 7]
X9 R 5 F Uch AldAoiA g &
AAolE BT 489 Ao HEXAE ®
AXNA F7] 48 874 F, 25, §5, CO,
WA, R 5 FEAT 248 dFHeE 24
317) 918 A& 2 7)A Qv 7 e Eokel S
A= ojo} et

Yl e dolzm, B F AW A7
£ 19803 ©1A7A Z 7] g Ao
37t vlE Y2 WA ne Ao
ANxgog F4£3) A gl St
A% R dutsrtdMe & v 7
2 8 A, &% T NEV5S AFdEe
AL B ot F74A o] BilE
olu A% £F¥Aoje HE&3te ofF W F
g A ofch

w2t B d7E @4, @), 34, 8] 58
Z3Alo] & F e A2 One-Board A&
dog sgste AEA Yol gl AvE7tot
H4A LT F UEE 83, Auls oty &
E5Y EA H2H YA E Andte A
ARy E L FolnA A

2. AEFR U L

7t HEER|

(D B4 2 Bu 3

BERGE QAN 7P F2 B FYo
24 AAZY S o 30% HEE A3 Ao
Bael e YNHL2 Holold A Be
S EFFEANC) 98 HJY WHoE U
o Ak AR FHE BUG WA WA
B4A7% BEFE AL DY} @
o,

5710 B4 3 A9 AL DR BEA
F89 7by & Fhaddolsne Aoy B4
F4E o gt Aol B 2 5 Yk,

29 1 & 478 Fahd LR AY B
FrEAAY PRI,

Dry adjustment neddle

. Rubber cap
s Auxiliary water tank /
20 Dry point kach
sﬂr -¥et point knob

Side vies  $7 Top view

A} Tensiometer B) Tensiometer guide

Fig. 1 A schematic diagram of a new deve-
loped tensiometer

298 194 IFAEAY dEzAEAE 0-
320 Aqua-cmZ 3l en, AX P 5393
< 2&Zold g5t A9 HARo) et
ot AFAHA Y e Mg BzYgae B
Fol Rzl wet M YRo FEolFoz
U B HFAZIE NEANY EFoz 28
Fo] B AFE 5 A 4ASA

T3 EYFEAANY o4 ol dREE
20~30cm A=l e}, waky Aol &5
& A 9138k A E AR, Ax sy
o},



utol A2 AKEH N & AldAufe] AHgate] B 712 AF(1)

B4 2 wulA2g 4AYAe aY 29
2o,

PPump [T
voter SSolenoid votve
Tank . 100

Liquefied fertilizer tank

Fig. 2 The system layout for irrigation of
water and liquefied fertilizer

g =99 H4e ogagen, BT
Jde BFIN YT

(2) A A=

B AYge AP FRNA o} RAARRE F
otofl o &t AR AAA Hrt HAY AL
2 fadth gdeba AldAue] WA g o of
& AE3e 2 FeAo A AT T

a9 32 B A7 M RAZANE &
g ZRoln, 19 4 AP LAY X8 AR
o},

Fixcd beamn

Fig. 3 The schematic diagram for chemical
spraying system

Aot PASEE Fel g

Fig. 4 The situation of chemical spraying
operation in greenhouse

HAZAE 239 712 Qo) FEREHE L
BA7\3, v AR S YA S SHWE HA
2 FASD, 233 gEd AL AT
o % Eoll Je A Ff Zol FM 42
o) FEAE dXt3, o] FiEel 2L E
go} #A-§ ¥ At £ BAZAE
AZAAE 7I2 WL 43 me FHEo2 4X
&to] ZEl e HYE XAGES FArh

ZEE 110 VACE2 R 15 watt $30°] &8
g, 2(AE 13 e FHEEE 292 rpm
olz, HALEE 388 m/min7t HEE AFs]
o8 3ol 7tF
stk HAAYE F 11 mo)H, $AAE A
&3 £ ¥ ZHAZF 10 mme) 3VE-F
g ZH A (proximity sensor, PS 30-10 DA,
Autonics) & X st 2FIQd LA RFE
AeiHo 2 2AY & o, £FBE wa
ZabAlo

WAzt o AFRElE AC BH = FAd ol
3 Ago] @A) RE Y +EL &¥ A3
o me} &,9-3H0] o] FANRF FJch &Y
252 Bato] YA REAHY ==
LFE A% ZEY dH o] HE7T &35
% ¥} oeba 12 VDCE My-4 8o} 27 sh
SAYG WA FHE o]&3le] 1Y 59 #o] F
FIRE 7334



A 71ASHA 420 F Al 1E 19953 32

]

o614 4080 10 vaC
ol 3070
r-—-oll) EOGO
?9 13 (1e5
I 0
5 (5 ES ES Junction circuit
0
oy e 12 VI
2 1
] o T oo
3 / M-}
llo
7% Tu MY-4 adlam
g o 2o T/B
1

Fig. 5 Circuit for operation of chemical sp-
raying motor

() 871
7h 87 3
2EAZe Avel wAA s 8]
24 A%t & - 233 IPE 29 6%
2ol A,

onputer| [ uatn
* & wotor
M
leel? i Chenicat Line
?nsuo = Prosmity
g 4 ngor
/ /\ /7\ %
Tesperature K noter
210
Beneor \ / Py \\ /. \\\
Nt X l 3
_[ﬂ Tessonete  (rrigation line Vevttaton syries

L 602

k-

Fig. 6 Front view for ventilation and expe-
rimental facilities in greenhouse

M 71E AlFA Bl =Ea 9ls UALY) DC
(15 watt) &} 57171 dAH Qe M
71224 A4 AYPEE MRdto AR
oA 719 F&L Ao mel v de F
g o] §3ld YA 8 F o ot 2
3le AXEM DCEHE T8 7157 93sln
At 58] HHe B¢ HIAA g +34A
A g FHo2 2IEF Ho o £F 8t

Bl el &, 237 A7) A 253}
A o F0o A28 HAHA EERE
WA ST,

Y 78 8718 A9
£ Uehd Zolth

7l DCRE 9 7E3 =2

EVIK§ 90
0 O+
Left B
T/R
Right
,_.O b
1 siel 2l
[ '\b 'l IN4GD4
’ 9
13 10 Shie 9(12 0] 13
Realy 1
Y Relay 2
=

@

Fig. 7 Circuit for operation of ventilation
motor

718 /7] BEE D/09 &8 454 o}
2t 3 - ¢ wgfo] AA Y =g WAL 2
o TE3 A9 FAMsth DCE REoRE
FIE dAF o] 12 VDC7t A} ofof gt

W 25 A

LE= ATy Y 24 60,120,160 cm
8 ARl 33, YT FEH- 180, 250 cm9]
ARl 24, 97IeE 1302 BT 6HS AS
st ot h2ue FEAME A4 170 ems
AR 18 dAFA oy, FEAME 531
FYEE AZe ANAY BAS T, 2H4e
e} %79 A/D Mg F3lo CPUR ¢
ggd,

(9) ¥ R sFER

1Y 8& #H] R ERFAE vEllz o

=L ELENORE- L ENOR UL ENG)
2 TR I, dzte fETode Axpdy
7t ARSI N FZ ok At FA F o
AT @€ #METRI, O € FFEFLA0)
ot WujER = FehEYHIaR fY"e
BolE HFAPBE DA BA

a—=

(o]



rpo) a2 P FE o) A A LA AFsel FY 71227

.
S Solenoid vaive
£ Pump
T Input
St
) s
¥ ‘é—,
Voter § Li-fe
L —— Irrigation por't
Pl 489

4 P2 W
T Chemcol solution
3 8 — Spray port

Fig. 8 The schematic diagram for mixing
and supplying operation of water, li-
quefied fertilizer, and chemical solu-
tion

E¥ 2= 813 S130] M Ho| Be B4
2hel, TS BRI FAd AFSH YA A
FEA o&3EE Yt deAldle SLP1H
So7t AT H I, BujERBANE S29 AW S
S110) A=} glon, FAEHD A= 513,
S39} P27t WA g2 2E S100], WEHE O RE
S127t AHE-Ed). FAEYE Bl EFH ¥
Yo FE2 HAU g Ty go] har)
ol Tt ol Eieko] 4zt =2 uygd
w2} o] o) ARE ).

FFe] AL BAHoE ALY FFAE &
3L &A™ Qval gear type(DYOS—
20, DAD & AH4-3h ol A BEUEE +05
%ot kel Wels 10~400 &/hrE B2
Fgow AAHA

Magnet 10 vaC
O ‘/B Board

SH-03
Supply tire

Droin BW Upper _Lawer

Level sensor

Content

Q

Exit Magret,
SV
o

ciceo

Liquefied fertilizer &
Chemical solution tank

Relay

Fig. 9 The level control system of liguefied
fertilizer and chemical solution tank

(5) #9419 #3)

I¥ g Bl THEYRAY FAANE
AT FHE e ik

gz A A g FAE 1
2mmolw, B3 N F3} Fol& 247 60 cm, 90
cm AFEE B2 e FHAN S
FAE, A Bo) AXHA QU FHANE
RSB (electrode type) & ©] &3} Rk A8 &
AL, FHHe] AP Bitele} FFAH
S48 "Holth, F4X ] JFHANETE o
(SJF-03)& §3td vlafle 8 Aggn)

(6) Z2¢A|o) Al2=H

b 928 XE

48 EFFEANY 224 843 9H,
FHAle BA @viEYdas g 4
A, AERE AL FAAN AFA, WAL 2
ol AgPAHY Hojg ZHAM 1, 87lE 2
HY A5 Aoz BF 10 Zog ¥
Jn LE 5 E, F5 1 Fg X3 g
E5 16 Ho] AT &89S 2 4 oA P
I 3 AzpgE 13, 4AL 2Ee H - £ 2,
3 -9 339 29 7w 6 Hojn, = Lo
(reed relay) 7= 230] AHE-H At

24 & AN FHAE 44 DC
AGHd FRE ALY L6858 A3
2 EF P YEE AT

W) HFE Ao AR

3% 102 8 QFE £P50) g3 A

Tensiometer

Wolermeter count
Fertitizer Solution Level
Chenical Solution Level
Praxinity Sewsor

Ventas tion count

}nput
Syswen {iee =

3

Dutput
System

Rumaity
Sensor

Terpera ture
Sensor

Fig. 10 Computer block diagram for auto-
matic control system



SaFd21ASE R A 20 B A 13 19959 3¢9

Fig. 11 The appearance of computer control
system for this experiment
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