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Designing the Universal Type of Drip Irrigation
Controller for Suitably Implemented on
Irrigation Requirement and Management of
Pot Plants in Greenhouses
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ABSTRACT

In this paper, based on the mechanism endpoint of a controlled lump, the drip
irrigation control modules is designed to satisfy water requirement and management of
pot plants under interactive mechanism of surrounding environmental conditions such
as solar radiation, temperature and relative humidity (RH) in greenhouses. We regard
the variation of dynamic evaportranspiration in a pot plant, which is caused from the
interactive mechanism of surrounding environmental conditions, as a black box for
simply quantifying its water requirement. According to the endpoint of a lumped pot
plant, the weight variation is used as a synthetic physical quantity, which is a combined
interactive outcome integrating evaportranspiration and ambient environmental factors,
that can be measured with a load cell to offer the cost-reduced supervisory apparatus for
building the modular drip irrigation controller. We used a programmable logical
controller (PLC) associated with its interface devices, which were popular commercial
apparatuses widely used in industrial control, to develop a modular control box consisted
of environmental sensors and drip irrigation controller for suitably implemented on water
requirement and management of pot plants in semi-closed type greenhouses extensively
employed in Taiwan. A Boolean logical language was employed to deduce the control
procedure of irrigation management to transform into a PLC program. Our developed
modular control box was designed to satisfy the requirement of easy operation and
maintenance for users. The performance outcomes show that the universal type of drip
irrigation controller can satisfactorily command the expected functional requirement for

use in various kinds of pot plants.

Keywords: Pot plant, water requirement, irrigation management, drip irrigation control.
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red sunset red maple trees and ornamental species)
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(a)  Climatic conditions: (b)

Fixed irrigation amount
Variable irrigation timing

solar relative 4 i - - - :
radiation humidity [ Maximum available moisture capacity Regulating coefficient varied with growing phases
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A decrease of total weight in a pot
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Temperature x,
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(b)
=2a : Solenoid valve On plant bed
=k : Manual valve | Drip irrigation I
@ Pump k | o I
P T 5 I Drip irrigation I
Water >
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@ : Diameter P.V. C pipe 1" |
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Button for switching
manual/automatic status

Automation ?

irrigation action in first area

A

To manage irrigation action in first area
To learn and memorize action time

A

Button for managing irrigation
action in first area

To end irrigation action in first area
To obtain irrigation operation time

Y - Load cell
To push button for managing

9

To manage irrigation action in first area
To learn and memorize action time

Weight zw,_;”g;,?

To end irrigation action in first area
To obtain irrigation operation time

Button for managing isolation

state in second /third areas

To operate irrigation
action in second area

A 4

To operate irrigation

action in third area

1. No irrigation action in second and third areas
2. No irrigation action in second area

but irrigation action in third area
3. No irrigation action in third area

but irrigation action in second area

Y

End

M
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Controller (PLC)
Using d clock pulses to into the
according irrigation time to respectively perform irrigation
@1 action in second/third area
1042 clock = (Fe-01 >
2/{0 clock = (Fe-010W)app =g e
01042 ove accumulation to registers 006/007
9000, 9002, 9004 >0
9004
T006 | | T007
01052
Counters |58y (cots 0% TG TG = oy o0y »ad
((C005-01027 +T006)-01030 + 01045) 00T = (01045)/(T007)
01052 = (CNTys™") 01027
Reset LY |
—T01030 il 044 1045 00407
l :IJ mxw—wuao*»l‘ >
+ 01045 = —
e Lo0s10
Comparator | 01011 l [
w(t) ] For automatically controlling irrigation in first area After performing irrigation action in second or/and third arcas
ADC ¥ D00 =D wian [ 101 01021  (MCS) to reset registers 9000, 9002 and 9004 with the 0000 value
D(W) = D Wion (01012 +01042)-01011-01044-01045 = (01042) <1 T006-01030 + T007-01045 + C005-01027-01030 = (F~001w)cp
Move 0000 to registers 9000, 9002, 9004
— - 00400
For switching manual matic status g
>
Pbl 00000 01000 R — 01020
‘ ~ 00401
(01000-01020-+ 20):01021 = (010 For resetting registers 09000, 09002 and 09004 to 0000
ISTer oo 01021
01000-01021-01020 +01000- 01021 = (01021)/(00401) 01020-01021 = (F-001w)pcp
Move 0000 to 9000, 9002, 9004
Using accumulated clock pulses to transform into the
according irrigation time to respectively perform irrigation
ij action in second/third arca
Pb2 00003 01003 L For manually operating irrigation action in first area 01026-clock = (Fe-010%)app >
- 01026 | Move accumulation to registers 9002 Timer
(01003-01026 +01003-01026)-01020-01032-01033 = (01026)! 9000, 9002, 9004 o > 002/003
4
€001 4 T002 | | T003
k X Counter 1 [Ouiput & »[ p— —
Differential 02 01027 | (C001-01027 +01032)-T002 = (01032)/(T002) Yo
circuit 01003 = (CNToo ™) ot ((CO01-01027 + T002)- 01030 + 01033)-T003 = (01033)(T003)
esel
1032 1033
After performing irrigation action in second or/and third areas
to reset registers 9000, 9002 and 9004 with the 0000 value
T002-01030 + T003-01033 + C001-01027-01030 = (F~001W)pcp
Move 0000 to registers 9000, 9002, 9004
A, ' 01026+01042=(00406)
For managing isolation status in second or/and third arcas |- 00406
01020 + 01021 = (MCS) For030 >
. _ 00411
Pb3 00004 01004 (01004-01027 +01004-01027)-01032-01044 = (01027)/(00411) >
Pb4 00005 01005
(01005-01030 +01005-01030)-01033-01045 = (01030)/(00412) 0;412
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Nl D ZHE Jc D = 80- W + 400 KAgF—HiTCiE
MTREE 12.5 g - i PLC B2 ADC %54 » H5 ADC
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PLC P e E A g - 323501 F] PLC PIEELLIRES
(built-in comparator)LHHE » 15 bk iR 2 BGHE FR
1B EbB 77 A E 2 B Ll ) RE s AR v Bl i
(R PLC Z N ED F A DI RE TR oK iz
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i PR S ERERG SR - DL PLC Ry iz PERI R
A/ S MIREC BRI S BE A RE S - AT s
FeHiE] A B B A » ELATHS BE Bl P ) 2 e e
B LA - AP H AR S A PR
F1%) F 557 ity b O S P A o

2.2 Thee Al
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RS > HAftEfCEZEEfFEEA
AR+ 2010) » SRR EE—TEE
FRINHECRZHTHESEE » HER

—35—



R ERYERRRITRY REREY) - BR
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FEMIZR I 22538 5E — R 1 v 25 (8 (L R B R A L
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B A BRI SEATER M F SR GRL ~ IR
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53 BlEt B E BAE R RIS FCIREE | Wil 2 ke 3
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fE » Bl
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RMSE=\/ =l X 100%
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S Awy, B2 Aws 53 AR 26 2 B¢ 3 Wi R REBE K
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L I5e 3 (Baptista et al., 2005; Medranoa et
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2013)FERTESEEHI DL Baille % (1994b)fR#% Penman-
Monteith T2 FHEELIE AR H S & ~ VPD
B LAL FsBAtA T Y758 HicE: ET 38R - K
N TAE DA Sk B E W DU F Y A 3 s
PRy 2 R H 5 S BRI S BR2 Z R » HEAE
TR R ROy

ETpo = '175+[)’~VPD,

A =2502.53529-2.38575242 - (T —273.16)

Hot BT B 276/ A R Rl (g - b -
pot™) » I, By 5= YT IR B (W/m?) - A R kK Hs
TEE(J/kg) * o (BEIRIZX BT HEHR) K2 B (g - h' - pot ™ -
Pa)¥T o B BUREYI I & 4 R I R =R
BEPRVEARA1TT %E (Jolliet and Bailey, 1992; Lorenzo
et al., 1998; Katsoulas et al., 1999) * fRIBIRZZ R
B#EE VPD = P, — P, » Hrp P, (Pa)BEFIZRR
JBE > P, (Pa) Ry 2R 1557 RE « FHAHERERE RH = P, /P,
(%) * G AfS VPD = (1 - RH) - P, ° FH Keenan and
Keyes (1936)fa HIEFIZARE P, BIEZERIRE T(°K)
LY

a+bT +cT* +dT* +eT*
ST —-gT?
273.16 < T <533.16

P _
In() =

Hrh R = 22,105,649.25, a = —27,405.526, b =
97.5413, ¢ = —0.146244, d = 0.12558 x 107, e =
—0.48502 x 107, f=4.34903, g = 0.39381 x 107 °
HAEE BRI R YRR Ps (Pa) Ml By B2 BRIE &
TCK)ZEELf(T) » B1fS VPD = (1 = RH) - f(T) *
RIS A R R B R A RNy
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E'T,,m=a.175+ﬂ-(1—RH)-R-

ST -gT?

U F SRR AR E B HE
ETpo (g - b - pot™) S BRI 0SB 1, - HHEHE
FEE(RH) B 22 PV EYIZ2 RIS (1) 2 S BT 2 o fEAR
7 e P R R R R R
HEPIIEYEREE s 5T ~ B 5l (4)=, » 7]

BeRa Rttt SR o -

=\ BB

A ST 48 il THI PIT 0IL  40 £ A i B
gt DL TEREANER 5 RO REE A B s
176 SRS B8 5 B R B 72 R e e 1 2%
DHREME - HERIRIE 9 H 27 HE 10 H 21 HiE
ITVUE - b TEREANER ) BB R
L PEFIRHDIREWE - HEU2E R E IR 208
F—5€ - T RIS i GE ) & FE & R RIR
i7a FTaiEe - SEl S R AR E YRR E
(& 5~ 6 RHSERIE C) o HBASCHIRF L&
Tk TE e BE FAERL e B 2k R T o 2 D RE ]
AOBE P HE RN EY R E 2R - B
&~ HHEEREREFHBCER - D4 F—
2 ZYE 5 (2-paremeter simplified model)iZ
HRABHMER GO FRE RS - Mk
3 BT AG L — R R P B8 DI RE AN PR W S —
R ERRAEY) -

(a+bT+cT2+dT3+eT4j
Xp

3.1 ERFBREBEFELES

59 H27 HE 10 H 2 HEE —WELE
SRR BB S AR A 2 R ML
MR B R PRI B R =W R R
B9+ & 5(b)Be(c)HIlRy B EHARIE A H 44 & i
IREEMLRRRR - TRV SRR T - 25
RERY 2 3% B L IR A 3 EAE 2688 (UL
Dyriow = 615)Z 2825 (HAil§ Dyryp = 626) g &
o FEIERFRT 137 g @ 2EEAERHH
FH 25 T A B 225 ok B 8 b P B 15 1 R B IRF R

T HEESLE 2880 £ 3010 g2 - H9H
29 F 10 A 2 HARE fEERARHERRER)
PN RRE - RSB R R B R
JREETE IR H B & ~ I AR 28—
K FEKREAGR - 9 A 29 HIEGREMEARE 1260 min
BREHSE 479.25 W/m® - h » {5 23.5-34.5°C »
RH 31.7-82% ; 9 H 30 HE#EMEHAE 1620 min

ZEREASE 2752 W/m® - h » 8 23.6-27.4°C »

RH 70.6-92.2% ° fKI& 5(a)F 55 1 z =& 19|
TREE ) 131.3 £ 12.5 g (RMSE = 9.5%) * 824
X BhK RES JE5E 2 — U SRR 2 AR
(ENTRE 12.5 g/bit) » SEMERE R B FTResE
%+ G FTRTERERY - KA — W 2R B
EARVEME - F TR S RIEs R i A L
BT IRE 2 R [0 722 e e ] JEC At 2% o ) SR R K o
AR KA

3.2 EDZEATEREES

10 H 4 HZE 10 A 10 HETEARMEY R FEAL
TREEHIZR DIREHE - 25— R PeilATny » 55—
B = 22 WY o 2R AR B R T R R 2
R LR - 2008 6(a)FTR o [E 6(b) K (c) kit
JE AR A H B 2 Bl B A LR AR - 2R — &
eI H TR 2,763 (BRI 621)%2 LR 2863 ¢
(BRI 629) RN E =AM LA ELE 100 g
10 H 5 H 128582 10 H 10 HTHFKE » 10
H 4 £ 5 HZEREIEE Ry 1450 min » 2258 H 5%
B 1169.5 W/m® - hr > {& & 24.7-42.8°C * RH
30.0-88.4%; 10 H 8 £ 9 H 5 Z KHEM AR 2492
min » EFEHSTE 383 W/m® - hr » 5 21.5-30.5
°C » RH 47.5-94.5% - fK[El 6(ayEHH @ 55 K =1&
AP RE R b 99 + 4.6 g (RMSE = 4.5%) » 51
FERAAHFEAE S5 P -

3.3 ABEMERAESETE

AR SRR AR A B R A T B EERA IR
BRI EEFTY > RARMEBGEHZ L
AR5 R 5 e B ol P 2 PO R B B e B R A
PR IEY & A RIS BELIE S BSEYT
IKE - AR R B R EEAE R B
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(2)

3.4

32

3.0

‘ﬂ\__ITE_Jm

Area 3

2.8

Weight (kg)

Area 2

2.6

i+ Shorter
2.4 : timing :

longer
timing

—

2.2

09/27-09/28 | 09/28-09/29

09/29-09/30

09/30-10/01 10/01-10/02

2

10:00 22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00

Time (hr)

160
(b)

140

120
100

80

60

40
20

Solar radiation (W/m?)

|

N
;I

l

10:00 22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00

100

Time (hr)

©
90

80
70
60

50

Temp (°C)/RH (%)

40

j

30

—=

L :
‘\....i._v.nq,__i____‘)/\____ff

20

10:00 22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00

Time (hr)

5 (QIFRESATEHFIERSEARE 0927 & 10/02 - R I & 1l ERVLESECEHBISH

(b 1EEMARIRIEA DR BR()RREEL

(O HZE 10 ARSERARI BB E TR
JUIRT) T DU AT R e K B (P ) B M B
PR AR AU R (i H - ASUIRIZRTIAE" &
RANERF ) RS T AT S R TR
AR AR R = PR —EE 9 H 29
H (AR & 10 H 5 H (G 3N
TEVIERSE I H S8 ~ IR IR R R IR K 2

{LacEs - DU/ NP PEIE S 144 EEH - R
@ FET BB S - 2 ISR TEEY)
Bl #BHIEME 1 - ZFEALLL 9 H 28 £ 30
HE 10 H 4 £ 6 HIHE2BIES R0 E Kk
SRR 2 B A F P B W PN i e 8k o /N
B B SRR Atk 144 SEERL - DAFR 1 i
PRI AT Z ZHAA () A IR R H Rk
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Solar radiation (W/m?) Weight (kg)

Temp (°C)/RH (%)

34 F

32
3.0 F

=
2.8 prnad
26 |
24 F

221

Shorter
timing

10/04-10/05 | 10/05-10/06

“‘hﬂr'\wm

longer timing

10/06-10/07 | 10/07-10/08 | 10/08-10/09

10/09-10/10

2.0

Area 3
Area 2

22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00

(b)

Time (hr)

400

350
300

250

200

150

100

50

L

0
22:00 10:00

100

22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00

Time (hr)

90 |-©

80

70

60 }

50
40

30 |

~—~J T

20
22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00 22:00 10:00

Time (hr)

6 RERTEBOBESREME 1005 2 1010 B 1 1 R Il BRRESLCHR
(b IEEMARIRIEA DR BR()RREEL

B -

K1 BEFREERETAMERANESHEZIRENG MRS 2SS
Crop a (£SE) S (SE) s n
Goosefoot plant 553.937 + 66.31 0.00145 + 0.000564 0.846 144
Poinsettia 136.356 + 11.613 0.00178 + 0.000232 0.957 144
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— Measured E‘Tpm
“‘:\ Br — Estimated E.Tpm
2 20}
"{: 15 F
&0
310 F
-8
5 -
0 \ \ - -
00:00 12:00 00:00 12:00 00:00 12:00 00:00
09/28 09/29 09/30
Hour of days
= 30 1 (o)
g 25t s
_ [ ]
= 20
)
3 15t
B n=144,p<0.05
= 10}
£ s =1.0214x + 0.8445
£ 2 =0.9064
LE 0 1 1 1
0 5 10 15 20 25

Measured E‘Tpo( (g-h"-pot™)

Estimated E.Tpol (g-h!-pot™)

E.Tpol (g ht porl)

40 ®) — Measured E.Tpol
35 — Estimated E.Tpol
30
25
20
15
10

5

0 L

00:00  12:00  00:00 12:00  00:00  12:00  00:00

10/04 10/05 10/06
Hour of days
(d)
1:1
° oiadl
° ol
° ° z
v °
° 86 o n=144,p<0.05
° “ Qe
') ° ° y=0.8829x + 1.4141
% 0 2 =0.9099
5 10 15 20 25 30 35 40 45

Measured E"rpo( (g-h"-pot™)

B7 Q8RFREBARN 9B 2830 BROGETAREN 10 B 4-6 B HERBHESFERETw (e -
b - por BB LB B USSR EHIR - (O SRFMBBERHN 9 B 2830 BR(OLHE
AMRRR10E4-6 B HEBHEBELE ET,w (g - b - pot ) ZERHEREAE G ORI

FERER Ty (g - b - pot Bk » WAL
R AR R T R ML, - AT T() B
(b) » kA5 EEE A — B Es L - T8 7(c)R(d)
RS AR Cr R T R AL A+ HLAR B
TR - h' - pot!) 2 KB BRI E (y)
SRR EL BRI () SR ST - BB R AR R
b I 2 B L 2 R A
b2 R — B0 - [ 7 2R 34 RNZ
LAI By AR DL — K Sl i i & 2 W ok B
PRASFRER RS = K& AR R - Ay
(g h" - potHiFE(g - h' - m?) > i m® BHNE
8-10 7 = ML MG 5 7K B R 2t & — i LA
BB by 2 T P TR A S T B B A
CrEE RS T R S AL R A R AR I A B
VEA2E 7K S5 (FRE R ) T S8 1 B AR 2 B 35 R 1% (1 3
B By F )& fhEHE - Hss e -

3.4 595

BTG R B ERREACE | 2R —

I N PSR IR A e B AR 2 — (flanEs
TREPIA JEGE ~ 52 H RN AL E SR RS FoftER /K
%) » WIEAE R H W (T
%) Area-2 - I E FERR SRR (5 Area-2
TRARBE AR ZIE T (R B LSRGy SEETA
TERE NHTE /KO (EE) - fEiE et KR
T ASCEFRIUE A oA e BRI A
HAERT A A R B REZK B B E B il Ry —
IR TSR RS T DU L AR BRI 28 5%
BT AR - B AR ER T
7R A7y T oK B SR R BR B A8 A E RS T e
% E R ER R » R AR e A R R B
PERIREFE o IRIEASE & ST B s BEFEAL 2L
IR E TR R R DL R — BRI T 2R
TR U REEE B E Ry HEBE AR PR (RMSE 4351y 9.5%
B 4.5%) » EARTEREBAKYE TIRE € <SRBT
ARB R TR ER2EHIR - HRE Sa
K8l 6a 2 Area 2 AT THREER (L F1IRFRT#R Kok
) BE M L7k o3 (BE B R R AR BTty SR by
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B ERKIVEY) AR RAFE /KR AR T (3
fJEEE  BIREZA R HOERIE Ry IEE - fE IR
BfREZA R R ) A SRR L Ry
TR - BIBARECER LI R EE
16 72.3.3 Z&ASi i UBRaaatht . < UlE 7a K
7b FR

BEEAIEY)S E A R R R R - A
R BRI B R AR RS IR B K (Vox et al.,
2010) » 3 P I 3 B R A 0 E IR A
T A S St DR 78 A8 B it S 7 S S A e B
fiti 7K £ 58 3K (Pardossi and Incrocci, 2011;
Thompson et al., 2007) - T2 (49 AT R LA
fERAEYIZEE - HE R T R R BR 5 R R I
fHll(Jolliet and Bailey, 1992; Lorenzo et al., 1998;
Katsoulas et al., 1999) - Elings and Voogt (2007)
FE T EYI 2B 2 G R REEE (R RS & — i R
25 (soft-senson) TE BAEVIHE K FHE R - AR
Ty 15 72 IR B 2R SR B SR M iy — B B ALY
AR H B & ~ AHERE - RUBTEEY B
SR N E R B B N 2 AR

B RE R TE R /K B & - Carmassi et al.

(2013) 5 RN EEKEE T 2 B EATNE =
W2 IENEE » DU 1, ~ VPD k LAI B8
R A R g R T T AR E R A
HTeS’anchez et al. (2012)%% DUR K2R 11 1 F
A BE 3% — JE AR M i 5% B 3 2% (nonlinear virtual
sensor) 5 & R AR K F (AR B2 I HEH HEY)
AR (LAD MG B EY 2R BRI i et
HEWEPERI 2Rk 18 - (HEERA THHIEIHE - S
T 5 B 0 Ry SR DK 2 SO 2R = 2R A
Yy BRERERTHTT S » DARE ] B SRR il G Bl
R AR R G B BRI G - AR ER
FH B 72 S E PR T SRS 12 mT LU TR AE i) A2
BHZREE T 7K 4 T SR B 8 SR A BR R A R Y
A HAEFIREHI S e 2 S RGHIRTRE - SR Ee
NEEFRIEVIREME BT K ACEREE B EHE
Vit M BR A LA - DU I 5 ) 2R A
SR (4 ) I B2 HE B AL LI Rz
FHEU R RE R 2 DI RE » BAPE Be A SO AR B fE A
YA RIS 28 o K& g 220

A=0y(1-e ™ » f=ByLAL...ooeeenn...... (5)

P k R oBEER R (light extinction coefficient) *
ay B By RSB SO R = IR RE SR F B2
ST ~ ARG ~ R H B - AR
SCHEAS AR & B S AEV A R ER B Bt
iR ER 2B - DS SRR RER N (4R)
i 15 L B B 5 kI FH o T R 1 2 2 W DA T
REATTIRFHE B2 1V 5

IR R

DAASC st st Ao mE S A 0 5 2 ] DU
FIRRAEA—RE R RN - Azl T A R AL
A RIMERE - ABerh DIE & F MREERAER Ty
TUIEMEERERRAIH SR R REF)
REEE HARBIMZARME (FIFRIKR) - DUERS
BRI H IR EYIRR /K B R R BB
BREE R S ATAERA LR - ASCZ IR T ERANE
IRf ) FORERLIZER 51k - SR RE IS B RIS e I
i S EYI A R PTRAK © FIRFEEE
R TR RANERF ) AR URE SR AR T
Bk & EAE—ENAEREREA - AR
A o DR 5 HE FIE 5 8 s 2 1 SA e 1R
Dl e

IR TR 2 B T P g 22 1 2 Ee B 5 A
AR AR BRERAFYIRR K AR - AL
RIS — KPR ORI AR E R A -
RIS 2 A5 il ] P Rl L P S
TR s Y TR ] 722 2 2 7 JFL A 25 Wl 730 6 O R B /K
7 o PR EEEE T — R ERITSI - EAEES
PEHRRIRF T 22 » ERF 220 EEE R LU IR R
IKEIKIE R FEHE > A —fElEE(E - BboMEH]
R ER A BRI T RE A ek ] A U2 /I 28 A
PG TRFARAIRF I 22 » AR BN St il oA 25 W
REWOKE - (NIE R A T B 5k - 68

s+
e

ARG AR S B A P IE R SE R Bt &
WA EEY - EIBmRAHE -
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BBy LeB AT 5 - PR RS R b
Feded > B 17H] > 51-54 H > 1994 »

faFEE ~ SRAN ¢ T RKEEM ARG S R
T/KEZIE ) RETHEH - 539685

Bt $%

AC

® A

e W @ EEWW
G 16 f) ey

48 1325 H > 1993 »

21 A T B GRS EEHBIRREO) -
FRACHEME B | - PR S AN 25 16 1 -
21-23 H » 1996 -

22 (A ¢ T EEEERT AR . PR RSE
Fefieig - 55 3 1 > 41-43 H » 2010 ©

23 .t o~ M fRaE 0 TR EERNEY)
HARRIRIBCZ G ) - BRIERE 32 % 0 5
2 #H > 155-166 H > 2009 -

WA - RE103%F 8 B11 H
fEFEH BB 104 2 B 5 B
SR -RE104F 2 B9 H

Power switch
N

\° I L L L

Off R1 R2 R3

24V 0V com.A

AC-L AC-N 400 401 402 403 404 405 406 407 410 411 412 13 C3 14 C4

él»}’bl
0

com.B com.C com.D com.E com.F com.G

é}sz Pb3_| Pb4 [
3

1 2 4 5 6 7 10 11 12 4V0V VI C1 12 C2

)

A notation for interpreting input/output according addresses in a PLC

Pbl : push button for switching manual/automatic operation
Pb2 : push button for operating irrigation in first area

Pb3 : push button for managing isolation status in second area
Pb4 : push button for managing isolation status in third area
R1 : relay for controlling solenoid valves in first area

R2 : relay for controlling solenoid valves in second area

R3 : relay for controlling solenoid valves in third area

W : load cell in first area

P : Pyranometer

L1 : indicator for showing manual status

L2 : indicator for showing automatic status

L3 : indicator for showing irrigation status in first area
L4 : indicator for showing irrigation status in second area
L5 : indicator for showing irrigation status in third area
L6 : indicator for showing isolation status in second area
L7 : indicator for showing isolation status for third area
T : Temperature sensor

H : Humidity sensor

A PLC ISR EAEE AR SEHEIR IS B E
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)_
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{MCR]

(2) 3% 2 S0 3P &3 A 25 (X)) A B 4 R PLC 1 2R 5 5842 &,

1000 01020 01021 01020f

=

Manual status

01000 01021 01020 01021

A ()
Automatic status

01000 01021 00401

o — Rpe

(b)onde £/ B S HRA Ik

F-001w

BCD 0000| 09000
F-001w

BCD 0000 [ 09002
F-001w

BCD 0000| 09004

(o) E % 77 209000, 09002 and 09004 % #1444i (0000)

01020 01021

OIOFO
I f MCS]
01021
01004 01027 01032 01044 01027
A —H ()
01004 01027 To manage isolation status 00411
in second area
B Ay —()—
01005 01030 01033 01045 01030
v ¥ |
g = g )
01005 01030 To manage isolation status | 00412
in third area ) —

(d)E TR (R)ITE & [k ik i

01003 01026 01020 01032 01033 01026
| Iy Jd )
Al AT \

(AT M — B By 1E

010?6 01031
— {)—]
\0_7{360 FcOl0w
|—|' ADD | 09000| 0001 | 09000|
01031
_| [FCOIOW | | | |
ADD 09000 0001 09002
FcOlow
ADD | 09000| 0001 | 09004|

(DE % — B PUT AT BIRENF - (6 Ao ik S5t 30 R 5H R
VA PR R B T O B AT Y AR

01003 — CNT

— 001 | 0002

C001

A
E?TI 010;7 T?‘{@ 0%0)33

01032 TMR
—] 002 | 09002

€001 01027 01030 T003 01033
— -
T002 TMR

— 003 | 09004

01033

—

()P A B 3Bk - VAR 4fe 3 JEE LB B O B ST 23R 84
HEBEARAE

T002 01030 F-001w

— BCD 0000| 09000
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— BCD 0000| 09002
€001 01027 01030 F-001w

- BCD 0000| 09004

(W EHUT 238 B BRAE 2% - 4254 747 209000, 09002 and
09004 ¥A00001&
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