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Tirasak Thongsiri 2011: Planning of Irrigation System Management in 50" Year

Anniversary of HRH Crown Prince Mahavashiralongkorn Agricultural Park, Kasetsart
University Chalermphrakiat Sakon Nakhon Province Campus. Master of Engineering
(Irrigation Engineering), Major Field: Irrigation Engineering, Department of Irrigation

Engineering. Thesis Advisor: Associate Professor Jesda Kaewkulaya, Ph.D. 115 pages.

The main purpose of this study was to develop a computer program , in order to calculate
both annual water allocation plan and also weekly water operation plan of the irrigation systems
in study area which was in the 50" year Anniversary of HRH Crown Prince Mahavashiralongkorn
Agricultural Park, Kasetsart University Chalermphrakiat Sakon Nakhon Province Campus . The
irrigation schemes in the area were pressurized. There were many complicated factors and
components in decision making for system operation ; such as quantity and sources of the water ,
weather , crop , soil types and modern water application systems which were sprinkler , micro-
irrigation as well as gated pipe for surface irrigation . The computer program was developed by
using VBA in MS. Excel to establish water allocation plan. The program composed of 2 portions
i.e. “Yearly plan program” and “Weekly plan program.” The outputs of the programs were very
well performed. They could be having adjusted and flexible to cope with cropping patterns and
the maintenance period not water supply from the Lum Nam Oon Irrigation Project. The weekly
water operation schedules were also adjustable. Genetic Algorithm (GAs) could be used to

inspect all conditions including rainfall occurrence

Key Words: Irrigation System Management, Computer Program, Pressurized Irrigation System

Student’s signature Thesis Advisor’s signature
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Far AMNAN Moisture Retension (%) Available Moisture
W vquiy p p
(¥.) 1/3 U135 15113 % to 15 bars
Bl-1 0-30 20.5 10.1 10.4
Bl1-1 30-60 18.2 10.3 7.6
B1-2 0-30 18.0 9.0 9.0
B1-2 30-60 20.2 11.6 8.6
B1
B1-3 0-30 19.7 8.2 11.5
B1-3 30-60 23.3 14.0 9.3
Bl-4 0-30 21.2 8.9 12.3
Bl-4 30-60 25.0 15.1 9.9
B2-1 0-30 19.7 10.1 9.6
B2-1 30-60 234 12.8 10.6
B2-2 0-30 21.8 10.0 11.8
B2
B2-2 30-60 25.0 14.1 10.9
B2-3 0-30 25.2 10.2 15.0
B2-3 30-60 27.1 16.9 10.2
Cl-1 0-30 21.2 10.0 11.2
Cl-1 30-60 213 12.1 9.2
Cl1
C1-2 0-30 19.3 8.6 10.7
C1-2 30-60 222 12.6 9.6
DI1-1 0-30 21.5 104 11.1
DI-1 30-60 22.5 12.2 10.3
DI1-2 0-30 20.1 9.8 10.3
D1
DI1-2 30-60 20.8 12.2 8.6
D1-3 0-30 24.7 12.3 12.4
D1-3 30-60 26.5 15.5 11.0
D2-1 0-30 20.0 9.4 10.6
D2
D2-1 30-60 23.0 12.9 10.1
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(¥.) 1/3 113 15113 % to 15 bars

El-1 0-30 21.4 10.3 11.1

El
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E2-1 0-30 19.9 8.9 11.0
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E2-1 30-60 22.5 13.0 9.5
E3-1 0-30 219 10.8 11.1

E3
E3-1 30-60 22.3 114 10.9
F1-1 0-30 21.5 9.6 11.9

F1
F1-1 30-60 22.7 12.3 104
F2-1 0-30 22.3 8.1 14.2
F2-1 30-60 23.2 11.6 11.6

F2
F2-2 0-30 234 9.5 13.9
F2-2 30-60 24.0 10.3 13.7
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2540 0 0 0 0 151 612 503 570 152 63.5 0 0 2,024.00
2541 05 77 72 49 222 241 135 209 344 21 2 0 1,371.50
2542 3 0 335 148 418 287 241 272 282 75 8 0 1,766.50
2543 0 6.5 11.5 209 437 365 255 282 355 38 0 0 1,958.50
2544 0 9 8 34 276 310 198 562 258 94 16 0 1,764.50
2545 0 0 67 69 397 428 327 403 358 30 9 6 2,094.00
2546 0 56 99 26 249 250 186 127 329 9 0 0 1,331.00
2547 0 47 28 79 265 152 131 274 414 0 0 0 1,390.00
2548 0 0 18 77 304 268 385 389 387 14 0 0 1,841.00
2549 0 3 345 101 122 164 365 308 73,5 119 42 0 1,331.00
2550 0 9 9 145 119 216 149 417 427 278 0 0 1,637.50

2551 7.3 7.7 127 189 228 294 401 337 396 114 353 6.8 2142.00
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Pattern Pattern FUANY GRL dland

D Name dlan Guilgn
1 Pattern 01 Azt 8 1
2 Pattern 02 917 Tnan U 11 10
3 Pattern 03 FTnaidsadat 14 23
4 Pattern 04 Fundea 14 38
5 Pattern 05 Wiy 52 1
6 Pattern 06 17 Tnan U 11 1
7 Pattern 07 917 Tnan U 11 12
8 Pattern 08 FTnaidsadad 14 24
9 Pattern 09 Fndea 14 38
10 Pattern 10 GLY 40 10
11 Pattern 11 ﬂzm‘%maﬂ 7 2
12 Pattern 12 Fundea 14 11
13 Pattern 13 U 15 27
14 Pattern 14 Azt 8 44
15 Pattern 15 G 52 1
16 Pattern 16 GRIER 52 1
17 Pattern 17 uAIlang 52 1
18 Pattern 18 i 52 1
19 Pattern 19 RARED! 52 1

Taguaaz TaunlTiihluwumsdgniisauaasluasien 11

Y



d‘ = 1 da’ d’
f1319%N 11 u,mumiﬂgﬂwwmxmaxwuﬂuTfmmi

77

Crop Data
MAUN Tasu

Crop calendar KC ETo Area (m2)

1 DI Pattern 05 Wi anauns  223,280.00
2 Cl Pattern 10 GhYd ANAUAT 179,632.00
3 Bl-1 Pattern 01 Az anauns 57,067.00
Pattern 02 11 Tnar AnNauns 57,067.00

Pattern 03 nadmdad  anauns 57,067.00

Pattern 04 fndea anaung 57,067.00

4 B1-2 Pattern 05 Wiy anauns 57,067.00
5 B1-3 Pattern 05 mfju;é?} anauns 57,067.00
6 B2 Pattern 06 91 Tnaru anaung 134,400.00
Pattern 07 917 Tnaru anaung 134,400.00

Pattern 08 InTnadosdad  anauns 134,400.00

Pattern 09 Fundes ANAUAT 134,400.00

7 D2 Pattern 11 nzwdIAeN anauns 70,400.00
Pattern 12 Fundes ANAUAT 70,400.00

Pattern 13 U ANAUAT 70,400.00

Pattern 14 Az anauns 70,400.00

8 E2 Pattern 15 a{u ANaUAT 54,400.00
9 E3 Pattern 17 uAITang ANAUAT 67,800.00
10 Fl Pattern 16 A1 anauns 66,400.00
11 F2 Pattern 19 RREL:| anauns 114,400.00
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: Crop Data ﬁuﬁ
AU Tasu .
Crop calendar KC Area (m2) Area (m2) nanay

1 DI Pattern 05 wm’ﬁgéf; 223,280.00  58,320.00 74%
2 Cl Pattern 10 GLL 179,632.00  125,664.00 30%
Pattern 01 Azt 57,067.00  57,067.00 0%

Pattern 02 TInarnu - 57,067.00  57,067.00 0%

’ y Pattern03 411 Tnaiaosdad 57,067.00  57,067.00 0%
Pattern 04 Fundos 57,067.00  57,067.00 0%

4 B1-2 Pattern 05 wm’ﬁgéf; 57,067.00  28,533.50 50%
5 B1-3 Pattern 05 wajﬁgﬁ?; 57,067.00  28,533.50 50%
Pattern 06 I 134,400.00  67,200.00 50%

Pattern 07 TInarnu 134,400.00  67,200.00 50%

° - Pattern 08 411 Twaraosda 134,400.00  134,400.00 0%
Pattern 09 fndea 134,400.00  134,400.00 0%

Pattern 11 nLudIAeN 70,400.00  70,400.00 0%

Pattern 12 fundea 70,400.00  70,400.00 0%

’ P2 Pattern 13 UL 70,400.00  70,400.00 0%
Pattern 14 Az 70,400.00  70,400.00 0%

8 E2 Pattern 15 G 54,400.00  54,400.00 0%
9 E3 Pattern 17 ufans 67,800.00  67,800.00 0%
10 F1 Pattern 16 a1 66,400.00  66,400.00 0%
11 F2 Pattern 19 w@nsd 114,400.00  114,400.00 0%
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3197 13 naasdoyadusteiu d01fi CHALERMPRAKIAT CAMPUS

&1

RAINFALL (mm) OF CHALERMPRAKIAT CAMPUS 2007

Date Jan Feb Mar Apr May Jun Jul Aug Sep Oct  Nov Dec
1 - - - - - - 26.00  31.00 - - - -
2 - - 6.00 - - - 36.00 22.00 55.00 29.00 - -
3 - - - - - - 1.00 7.00  25.00 85.00 - -
4 - - - - 1.50 - - 14.00 38.00 61.50 - -
5 - - - - 25.00 12.00 - - 62.00 10.00 - -
6 - - - - 47.00 - 5.00 5 22.00 61.00 - -
7 - - 3 - > > > 67.00 3 28.00 - -
8 - - - > = - 2.00 52.00 28.00 - > -
9 - - - - - - 1.00  28.00 - 3.00 - -
10 - - > - y 11.00 > > = - -
n - - - 250 - 3600 - - - du. - -
12 - - - 4 - 26.00 y - - - - :
13 - - 5 > - 39.00 - 2.00 - - - -
14 - - - - - > 17.00 - 34.00 = - -
15 - 3 - 7 1.50 c 7.00  57.00 3 = - -
16 - S - - - 29.00 8.00  31.00 2 = - -
17 - - - - 4.00 - 6.00 - 7.00 = - -
18 - - > = 2 - s - 29.00 = - -
19 - c - y > 5 S - 16.00 - - -
20 - 400 - - - Al - - - - - -
21 - - - 5 2 33.00 10.00 - 2 - - -
22 - - > = - > 5 28.00 - - - -
23 - - - Q - = - > - - - -
24 = - 2.00 2.00 X < S > 41.50 - - -
25 - 5.00 - - - > - 10.00  69.00 - - -
26 - 3 - > - 7.00 - - - = - -
27 - - - - 9.00 29.00 - 9.00 - - - -
28 - - - - 14.00  5.00 - - - - - -
29 - 1.00 - 6.00 - & 53.00 - - - -
30 - - 10.00  6.00 - 19.00  6.00 - - - -
31 - - 5.00 - - - -

Total 9.00 9.00 14.50 119.00 216.00 149.00 417.00 426.50 277.50

Average 4.5 3 4.8 11.9 24 11.5 27.8 355 39.6

Maximum 5 6 10 47 39 36 67 69 85

Minimum 4 1 2 1.5 5 1 2 7 3

= a <3 9
wanenyie 1.1, vned dsmananies
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Pattern  Pattern FUANY 019 dlant
D Name dlanv Guilgn
1 Pattern 01 uIaINA 15 3
2 Pattern 02 muaz U 15 19
3 Pattern 03 Fundea 14 38
4 Pattern 04 1 Tnaiassda 14 1
5 Pattern 05 FTnaiassda 14 19
6 Pattern 06 FTnaidsadad 14 36
7 Pattern 07 MuUAZIU 15 1
8 Pattern 08 Fundea 14 19
9 Pattern 09 yIaIA 15 36
10 Pattern 10 muazIu 15 2
11 Pattern 11 uRINA 15 19
12 Pattern 12 91274 16 37
13 Pattern 13 91274 16 1
14 Pattern 14 the 23 19
15 Pattern 15 nzudIAeN 7 44
16 Pattern 16 1 Tnadoedad 14 1
17 Pattern 17 Fundea 14 19
18 Pattern 18 91274 16 35
19 Pattern 19 ﬂ%ﬂﬁ%ﬂﬂﬂ ¢/ 1
20 Pattern 20 AzTh 8 10
21 Pattern 21 uzeInA 15 20
22 Pattern 22 ﬂz‘i’ifl;”lﬂ’f)ﬂ 7 37
23 Pattern 23 AzTh 8 45
24 Pattern 24 i3 40 1
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v o 4 - Crop Data
19N 51waziden
Crop calendar KC Eto Area (hl’i )
q01 DI Pattern 24 ey anauns 13.5
Pattern 01 U ANAUAT 27
q02 DI Pattern 02 muaziu anauns 27
Pattern 03 Fundea ANAUAT 27
q03 DI Pattern 07 muaziu anauns 27
Pattern 08 Fundes anaung 27
q04 DI Pattern 24 Wi anauns 13.5
q05 DI Pattern 24 Wi s anauns 13.5
Pattern 04 i Twadeoad anauns 27
q06 DI Pattern 05 FInadosda anauns 27
Pattern 06 M Tnadsada anauns 27
q07 DI Pattern 07 muaziu anauns 27
Pattern 08 Fundes ANAUAT 27
q08 DI Pattern 24 Wi anauns 13.5
q09 C1 Pattern 24 niyd anauns 13.5
Pattern 13 12114 anauns 8.92
\%! Bl Pattern 14 the ANAUAT 8.92
Pattern 15 nzwdIAeN anauns 8.92
Pattern 13 1374 ANAUAT 8.92
V2 Bl Pattern 14 tho anauns 8.92
Pattern 15 nzdIAeN anaung 8.92
Pattern 13 1313 ANAUAT 8.92
V3 Bl Pattern 14 tho anauns 8.92
Pattern 15 nEdIAeN anaung 8.92
Pattern 13 1214 anauns 8.92
V4 Bl Pattern 14 the ANAUAT 8.92
Pattern 15 nzwdIAeN anauns 8.92




M519N 15 (99)

&4

v o 4 - Crop Data
MAVN 519921000
Crop calendar KC Eto Area (]15')

Pattern 10 muaziu anauns 4.46
V5/V6 Bl Pattern 11 uIeImel anaung 4.46
Pattern 12 912114 anauns 4.46
Pattern 10 muaziu anauns 4.46
V7/V8 Bl Pattern 11 uoImnd anauns 4.46
Pattern 12 1214 ANAUAT 4.46
Pattern 10 MUALIU ANAUAT 4.46
V9/V10 Bl Pattern 11 uLeImel anauns 4.46
Pattern 12 1914 ANAUAT 4.46
Pattern 10 MuUALIU ANAUAT 4.46
VI1/VI2 Bl Pattern 11 ugoIng ANAUAT 4.46
Pattern 12 912114 anauns 4.46
Pattern 07 muaziu anauns 4.46
V13 Bl Pattern 08 Fndes anaung 4.46
Pattern 09 uLeImel ANAUAT 4.46
Pattern 07 muazIu anauns 4.46
V14 Bl Pattern 08 Fundos anauns 4.46
Pattern 09 uIaImel anaung 4.46
Pattern 07 MUALIU ANOUAT 4.46
V15 Bl Pattern 08 Fundes anaung 4.46
Pattern 09 uIeImel anaung 4.46
Pattern 07 MUAZIU anauns 4.46
V16 Bl Pattern 08 Fundes anaung 4.46
Pattern 09 ueImel ANAUAT 4.46
Pattern 07 mMuazu anauns 4.46
V17 Bl Pattern 08 Fundos anauns 4.46
Pattern 09 ueImel ANAUAT 4.46
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M519N 15 (99)

v o A - Crop Data
fauN 310azidon
Crop calendar KC Eto Area (ul’i )

Pattern 07 mMuazu anauns 4.46

V18 Bl Pattern 08 Fundeq anaung 4.46
Pattern 09 uaImel anaung 4.46
Pattern 07 muaziu anauns 4.46

V19 Bl Pattern 08 Fundes anaung 4.46
Pattern 09 uIvaImel anauns 4.46
Pattern 07 MUAZIU ANAUAT 4.46

V20 Bl Pattern 08 Fundes ANAUAT 4.46
Pattern 09 ueImel ANAUAT 4.46

o Y Y oy = o 4 1 v A a
TagnanMsmUINANUABINT IV INYI 10T UA1TTEHINIUN 3 -9 Qg

2552 A9UEASIUAIT 9N 16



a o v R A o ¢ L
M131491N 16 NAMIAIUIUANNABINS IFTvpINyTed a1z ria Ty

A =

13 099 Uguigu 2552

Crop Data Weekly Demand Irrigated Rate Irrigated time
zone Crop calendar KC ETo Area (m 2) mm (m 3) (mm/hr) (hr/Week)
Pattern 13 19914 ANAUAT 14,267 - - 3.98 -
Pattern 14 E:hfl anaung 14,267 32 1.03 450 3.98 7.9
Pattern 15 nz1dAen anauns 14,267 - - 3.98 -
Pattern 13 11he anauns 14,267 3 - 3.98 -
Pattern 14 E:hfl anaung 14,267 32 1.03 450 3.98 7.9

é Pattern 15 nzndIAen anauns 14,267 - - 3.98 -

% Pattern 13 f17ha anauns 14,267 - - 3.98 -
Pattern 14 éj'lﬂ anaung 14,267 32 1.03 450 3.98 7.9
Pattern 15 nzndIAen anauns 14,267 - - 3.98 -
Pattern 13 11he anauns 14,267 - - 3.98 -
Pattern 14 E:hfl anaung 14,267 32 1.03 450 3.98 7.9
Pattern 15 nz1dAen aAnauns 14,267 - - 3.98 -
Pattern 10 muaziu anauns 14,267 - - 5.14 -

> Pattern 11 ll%!.gﬁf]!fﬂﬁ anauUng 14,267 27 091 389 5.14 5.3

g Pattern 12 f11ha anauns 14,267 - - 5.14 -

% Pattern 10 NMUALIY anauns 14,267 S - 5.14 -

8 Pattern 11 ll%!.gﬁf]!fﬂﬁ anauUng 14,267 27 091 389 5.14 5.3
Pattern 12 1274 anaung 14,267 - - 5.14 -

98



M3199 16 (99)

Crop Data Weekly Demand Irrigated Rate Irrigated time
Zone ) KC 3
Crop calendar KC ETo Area (m ") mm (m”) (mm/hr) (hr/Week)
Pattern 10 NUALIU anauns 14,267 3 - 5.14 -
> Pattern 11 zome anauUng 14,267 27 091 389 5.14 53
g Pattern 12 19914 ANAUAT 14,267 1 - 5.14 -
% Pattern 10 MuUAZIU anauns 14,267 ; - 5.14 -
2 Pattern 11 ULIRINA anauns 14,267 27 0.91 389 5.14 53
Pattern 12 12714 anaung 14,267 3 - 5.14 -
Pattern 07 MuUAzIU anauns 7,133 - - 5.43 -
Pattern 08 iﬁ'”amﬁm anaung 7,133 24 0.81 168 5.43 43
Pattern 09 Nzomel anaAUAI 7,133 - - 543 -
~ Pattern 07 NMUALIY anauns 7,133 - - 5.43 -
E Pattern 08 ﬁ'”'smﬁm anaung 7,133 24 0.81 168 5.43 43
é Pattern 09 ULIRINA anauns 7,133 - - 5.43 -
é Pattern 07 MuUAzIU anauns 7,133 - - 5.43 -
< Pattern 08 fundea Anauns 7,133 24 0.81 168 543 43
£ Pattern 09 ULIINA anauns 7,133 - - 5.43 -
Pattern 07 NMUALIY anauns 7,133 = - 5.43 -
Pattern 08 ﬁ'”'smﬁm anNauUng 7,133 24 0.81 168 5.43 43
Pattern 09 Nzome anaUAI 7,133 - - 543 -

L8



M3199 16 (99)

Crop Data Weekly Demand Irrigated Rate Irrigated time
Zone ) KC 3
Crop calendar KC ETo Area (m ") mm (m”") (mm/hr) (hr/Week)

Pattern 07 NUALIU anauns 7,133 3 - 5.43 -
Pattern 08 ﬁv)’Jmﬁﬂ\i anaung 7,133 24 0.81 168 5.43 4.3
Pattern 09 Nzome anaAUAI 7,133 1 - 543 -

"y Pattern 07 muaziu anauns 7,133 - - 5.43 -

E Pattern 08 Fundea Anauns 7,133 24 0.81 168 543 43

é Pattern 09 ULIRINA anauns 7,133 - - 5.43 -

é Pattern 07 muaziu anauns 7,133 - - 5.43 -

§ Pattern 08 ﬁv)’Jmﬁﬂ\i anaung 7,133 24 0.81 168 5.43 4.3

2 Pattern 09 Nzomel anaAUAI 7,133 - - 543 -
Pattern 07 NMUALIY anauns 7,133 - - 5.43 -
Pattern 08 ﬁv)’Jmﬁﬂ\i anaung 7,133 24 0.81 168 5.43 4.3
Pattern 09 ULIRINA anauns 7,133 - - 5.43 -

38



&9

oy [ 1 ) v o 2’
nnveyamslithdenan awnsmiwdadiuumunsldihues Teu B1-1, B1-2

iaz B1-3 1d@an i 56 B4 58



BIG GUN
Valve 3-Jun-07 4-Jun-07 5-Jun-07 6-Jun-07 7-Jun-07 8-Jun-07 9-Jun-07
CTTTH RS AREE AORESe Be o8 8ERSRA RRRRR AORREE ReB1 EEERRR RS ARSR AORRRE RER BRERRE A8RR A NP R RAEE ERES 1P e AR R AR AL ARRE EEER RE CAPEAARARR R HANE BRREPE BRREERRAAR A ARORRRR RS ARE ARRERRRE
vi B
v B
vs o B
va oo i oe
Nodal Kc ETo |Seepage| weekly Limit Irrigate |initial | irrigated Limit Check
Demand demand| Upper Lower hour |depth| Rate Upper | Lower
Vin o.9of 3.85 21 3826 98 & 44 .9 a 70 3.980 0 0
Vil o.aof 3,85 21 3826 98 & 44 .9 a 60 3.980 0 0
viz 0.90( 3.85 2 38.2% 98 .6 44 .9 9 70 3.980 0 0
V13 o.20f 3.85 21 38.26 98 .6 44 .9 9 60 3.98&0 0 0
36
Schedule Evaluation
count  weight  score
Dupplicate Check 0 50 -
Ower irrigate hour 0 10 -
Under irrigate hour 0 40 -

v Y
MW 56 tEumslniveaTesu Bl-1
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Boom Sparay

Valve 3-Jun-07 4-Jun-07 5-Jun-07 6-Jun-07 7-Jun-07 8-Jun-07 9-Jun-07
S i S L P O P O P O S 5 S S S S S 5 O S S P S 5 5
V5IV6 ]
veIva
vavio 1] B B
VI1VI2 1]
Nodal Kc ETo |Seepage| weekly Limit Irrigate |initial | irrigated Limit Check
Demand demand| Upper Lower hour |depth| Rate Upper | Lower
V13-V14 2. 15/ 3.8%5 21 71.9%6 98 & 44 .9 [ 700 10.&600 0 0
Y15-V16 2. 151 3.8%5 21 71.96 98 . & 44 .9 [ 60 10.&00 0 0
V17-V1g 2.15| 3.85 2 71.9% 98 .6 44 .9 & 700 10.&00 0 0
¥19.-¥20 2. 15/ 3.85 21 71.96 98 .6 44 .9 [ 600 10.&600 0 0
24
Schedule Evaluation
count  weight  score
Dupplicate Check 0 50 -
Ower irrigate hour 0 10 -
Under irrigate hour 0 40 -

v Y
MW 57 ueums e Tesu B1-2

16



Impact Sprinkler
Valve 3-Jun-07 4-Jun-07 5-Jun-07 6-Jun-07 7-Jun-07 8-Jun-07 9-Jun-07
On::-;ng PEIY PP PP I P P P P PP PP PP PSS PO I A IS 'Iml-z I I I -rlu‘wltn S P P P IS PSP P P P I PO PP P P PP PR S PO P « P P P S P P P PSP P [ P P PP S I P I vI i S I ~sI~-I‘- P PP Y PP P S PO P P S PP
V14 B B
vis B
vie 41]4] a
V17 n
vis 1| B
vis 4] 4] 4] |
v20 1] B B
Nodal Kc ETo |Seepage| weekly Limit Irrigate |initial | irrigated Limit Check
Demand demand| Upper Lower hour |depth| Rate Upper Lower
13 0.9&[ 3.85 2l 39.77 98 . 6 44 9 5 20 7.480 1] 0
V14 0.96| 3.85 20 39.77 98 .6 44 .9 5 &0 7,480 1] 1]
V15 0.96| 3.85 20 39.77 98 . 6 44 .9 5 70 7.480 1] 1]
Vig 0.9a6[ 3.85 20 39.77 98 .6 44 .9 5 60 7.480 o 0
vy 0.96| 3.85 20 39.77 98 .6 44 .9 5 70 7.480 1] 1]
vig 0.96| 3.85 20 39.77 98 . 6 44 .9 5 &0 7.480 1] n
714 0.96[ 3.85 20 39.77 98 .6 44 9 5 20 7.480 0 0
vai 0.9&6[ 3.85 2| 39.77 98 .6 44 9 5 E0 7. 480 1] 0
10
Schedule Evaluation
count  weight  score
Dupplicate Check 0 a0 -
Ower irrigate hour 0 10 -
Under irrigate hour 0 40 -

v Y
MW 58 teumslmivealesu B1-3
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AMSWHINN 1 1aA9RY5ENoVVRITEUUNT 1MUY Impact Sprinkler

@

R 51891089

1. e/ anaes (Sprinkler) - a3 unassaiiaiidens (Impact Sprinkler)
- §asimationh 4 /a.
- Seiimsaa lideenin 22 .
- usaRu 55
- S 19Baununy N Stainless Steel
- JZILNTINN 24 x 24 1.
- shanuasiuauelumsnszaeveai lies n 84 %
: wyuﬁaﬂmaﬂizzmﬂmmumudau‘fmﬁﬂ

2. Nefiaailsunaos (Riser) -¥lo GSP 4119 1" 817 2.00 U

3.919UYUA (Lateral) - vieagiiilenvia ¢ 90/10 812 156 w.

- FLYLTLHIN NOUYUI 24 3.

4. nolsesuasnelseiiuegss - e PVC 1A (I) 150/8.5 810 622 1.

(Mainlines and Submainlines)

¥ 2 v v v
5. 19509g UL IAY - 1n5eegui DU TUaNUUOY %iia End Suction
(Booster Pump) - yuaoasIMsgu litiesnin Q =60 u./am. H="70 u.

v 9

- Fudsuenes 1Wih anussev liifu 3000 sou/117
6. unaaih (Water Source) _yjerinivina A1 15,500 A1).4.
- madaidaeredeiaed 17 n. 1040
7. damilsznouveane #i Booster Pump
(Pipe Accessories) 1.Gate Valve (I) 150 mm.
2.Check Valve (I) 150 mm. (Water Type)

3.Pressure Relivef Valve (I) 50 mm.

4 Pressure Gauge
5.Combination Air Valve (I) 50 mm.
6.Butterfly Valve (I) 100 mm. (Water Type)

7.Irrigation Water Meter (I) 100 mm.
Anedlszsulneouuua 3 valve 8 621418 No.13 849 20

g .
11 Hydraulic Valve
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ASWHINN 2 1AAB9RYTENBVVDITEVUMS 1H1 VY Boom Spray
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I19aTDYA

1. ﬁ‘aaﬂ?amaa{ (Sprinkler)

2.nouuud (Lateral)

3. neisesumazneilsesiugen
(Mainlines and Submainlines)
4. 1A309g T ANITIAY

(Booster Pump)
5. ¥a9u (Water Source)

6. a1ulsznouveane

(Pipe Accessories)

d‘d 1 os/‘ o a 4
7. Nganedgtidallsunaes

(Riser Support)

o a Jd Aa
- a5 uno5¥ia Reel Machine w%’awﬂ Boom Spray
- 9A51MIYHITINNIVY Boom 33.2 1.7 /%4. ALY Boom
9 a " 9 [
990N 18-11 TAsliANe17 LyUsIN 1TTeen I 34.0 W,

IS =)

1AMUE1IMIAMUTINMULUD 1Y Boom T11i9enI1 40.0 1.
ATIAU 2.0 115
- unsalSudasimsarnne naulddie aaus 20 - 60 L./,
- Boom Spray AAAILUTAAIN 3 @D DEIHUNU 3TUA
HazsrersynIdoanolsuuasld
- 4AAINYID PE Y11A 75 UL FUAMATN PN10
A A Y o vAa
817 150 1. 1napun 1deg199n Tuia
~ o 3 ) A ]
- Tmasiannuiilums nyumsiundouvesds
Tumsiune

-0 PVC ¥11a () 150/8.5 817449 1,

- m?laQquﬁwuuuwaﬂiﬂimﬂuu@u %A End Suction

- yuadasImsgu litiesnan Q =60 w'/am. H =55 .

- Fudsuewes TWihanussev lihu 3000 sou/m#
_deimimna A21UY 15,500 a1). 1.

- mydaihdeviesaiianed 1 7 nu. 14040

‘ﬁ Booster Pump

1. Gate Valve (l) 150 mm.

2. Check Valve (1) 150 mm. (Water Type)

. Pressure Relivef Valve (1) 50 mm.

W

4. Pressure Gauge

9]

. Combination Air Valve (l) 50 mm.

=)}

. Butterfly Valve (l) 100 mm. (Water Type)

. Irrigation Water Meter (I) 100 mm.

3

Anodszsu lunouvus 3 valve 8 §2'1du0 No.5 4 12
i Butterfly Valve

11U Boom




Y

H o o .
ﬂ151ﬂﬂu3ﬂﬁ 3 !Lﬁﬂ\i@\iﬂﬂ5%ﬂ@ﬂﬂl@\‘]i$ﬂﬂﬂ151ﬁjuﬂlﬂﬂ Big Gun

104

[

a1a1

=
Jlyasiayn

o a o a d A Y] a 4
1. a3 anes (Sprinkler) - 1T unasiwiia Reel machine wiouiiia/saunass Big Gun

2. ouuud (Lateral)

3. nollses1u uay
N01/5251U808 (Mainlines
and subMainlines)

4. Lﬂ?@ﬂﬁiﬂli‘nﬁmlﬂﬁu

(Booster Pump)
5. ¥iagu1 (Water Source)

6. ailseneuveane

(Pipe Accessories)

9 a =Y 1 3‘
- adTunesionI1naneni 60 u. /.
EYR=1 = " Y 1 d’ [ 4
-Saunsaalilesndt 40 1. Nusadu 5 115
[ 1 @ vy 3 [
- gunsnlSusasimsannendulad1eaaia 20-60 1./,
HazszezIzviINdomnInlsunasla
Y
- 4@ 1N HDPE ¥11A 90 UN. FUABNIN PN10
811 150 . tndoun ldod19oa Tuiia
= % < % A Y
- fimasiannus lumsvyumsdunasuuesdo
Tumstune

- M0 PVC 9110 § 150/8.5 817 286 .

[ v
- 159U Doy TUeunuUoU ¥ia End Suction
- yuadasmsgu lutesndn Q = 60 u./wu. H=70 u.
@ 4 < " Aa
- qudrsvomas Iihanuisiseu lumy 3000 seu/ann

Y

- UaiMvNa A21UY 15,500 9114,

She,

Y v ]
- msauihdrenednitaen 19 nu. 1+040

v
=

N Booster Pump

1.Gate Valve (I) 150 mm.

2.Check Valve (I) 150 mm. (Water Type)

3.Pressure Relivef Valve (I) 50 mm.

4 Pressure Gauge

5.Combination Air Valve (I) 50 mm.

6.Butterfly Valve (I) 100 mm. (Water Type)

7.Irrigation Water Meter (I) 100 mm. ﬁﬁ@ﬂﬁzﬁm”lﬂvimmm

1 Valve 4 f'laun No.l D4 4 ncju Butterfly Valve
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H 4 o .
ﬂ151ﬂﬂu3ﬂﬁ 4 LLﬁﬂQ@Qﬂﬂi%ﬂ@Uﬂlﬂ\‘li$UUﬂWiﬁlﬁju%LUU Linear

o v

a1a

=
7190T1DYA

1. ﬁ?ﬁﬂ?dlﬂ@% (Sprinkler)

2. nolsesuaznellsesiuesey
(Mainlines and Submainlines)
4. 1A309g U ANITIAY

(Booster Pump)
4. uagi (Water Source)

5. @yulsgnouveane

(Pipe Accessories)

d'd 1 c;’: o a 4
6.NgAN0AIHIFUTUNDI

(Riser Support)

_vhalfunasdiia AadeunTnseafumininaeuiiiy
1@UATIVIUALUIIAY Two — Wheel Linear
_Sanmsteni 45w a Aanwsulideondt 35 was
- 1d0%2982 54.86 AT T1UIU 6 H29 W OU Over Hang
80 19.3 u. 7ol 348.46 u. AruAUMTIAGRUTAIENBIAES
Trhvinalidesndn 1.5 usafn 14 v 380 vac
- yuaneogiiiouuue 635’; gevnituhitesnt 3.75 was

- 710 PVC 4110 ¢ 100/8.5 1. 913 190 1.

- m?leqqm‘imuumaiaimnuuau %A End Suction

- yuadasIMsgu litesndn Q = 60 wh/am. H = 55 w.
- dugrevemes IfhanuSasenliinu 3000 seuANnd
_deimivmna A2147 15,500 a1).W.

_ msgaiderederhaed 2 7 nu. 0+980

‘ﬁ Booster Pump

1.Gate Valve (l) 100 mm.

2.Check Valve d) 100 mm. (Water Type)

3.Pressure Relivef Valve (I) 50 mm.

4 Pressure Gauge

5.Combination Air Valve (1) 50 mm.

6.Butterfly Valve (l) 100 mm. (Water Type)

7.Irrigation Water Meter (1) 100 mm.

8.Double Plastic Dis filter (1) 4" 120 Mesh

I 1 49 1eazBeadl

- Injection rate Up to 320 I/hr

- Maximum suction height 4 m.

- Maximum operating temperature 40 93f(1

- Maximum pressure 8 bar

- Minimum pressure 0.5 bar

- Fertilizer tank 500 litre 1 set
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a1

=
3190T1DYA

1. e/ anaes (Sprinkler)

2. nolsesuaznellsesiuesey
(Mainlines and Submainlines)
3. 195 09gUN N IAY

(Booster Pump)
4. uagi (Water Source)

5. @yulsenouveane

(Pipe Accessories)

A 1 QBJI o a 4
6.ngaNoAIalTunans

(Riser Support)

Y a d a a 3 < J
- adsunasiria Glﬂ@N‘]J'LlTﬂi\?ﬁ%}'lﬁlﬂaﬂwgu‘iﬂﬂﬂuﬂﬂa'lﬂ

-9
-3

@

9313918111 50 . /vy Nanueu lidesndi 35 was

ADFNAT 50 1UAT TIUIU 4 F29 59U 200 LUATAIVANNIS

A

waeufidrouemes Iithuualifeoni 1.5 useh
1919+ 380 vAC

Tmm%'mﬂmiamﬁmgumm'luc]? ( Hot Drip Galvanized)
YU 63 i gevanity liesndn 3.75 was

A @ & A a
mmuﬁuaﬂmqmsﬂymﬂu‘wumuﬂm

-0 PVC v11a ¢ 150/8.5 wu. 917271 .

- 1n593g UV VHE TUNUAT B1IA In-line

- yuaoasIMsgu litesndn Q =50 w./am. H=35 .

- Gudrenowes Inihaiussenluinu 3000 souANd

- domihvua ANy 15,500 1.4,

- myaahdeneaniteen 2 N1 Ny, 04735

1 Booster Pump

1

7

7.
8.

. Gate Valve (l) 100 mm.

Pressure Gauge

. Pressure Relivef Valve (I) 50 mm.
. Butterfly Valve (I) 100 mm. (Water Type)
. Double Plastic Dis filter (1) 4" 120 Mesh

. Irrigation Water Meter (l) 100 mm.

Check Vavle (1) 100 mm. (Water Type)

Combination Air Valve (1) 50 mm.

U 1 %A T1801D8AA

Injection rate Up to 320 I/hr

- Maximum suction heigth 4 m.

- Maximum operating temperture 40 931

- Maximum pressure 8 bar

- Minimum pressure 0.5 bar

- Fertilizer tank 500 litre 1 set
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WkO1 1.01 0.54 0.65 0.63 0.64 0.68 0.73 0.54 0.88 0.65 0.88
Wk02 1.36 0.60 0.68 0.72 0.69 0.73 0.82 0.57 0.86 0.69 0.95
Wk03 143 068 084 08 081 075 091 068 088 073 1.03
Wk04 147 0.72 0.99 1.13 1.01 0.78 1.01 0.84 0.96 0.78 1.10
Wk05  1.49 0.78 1.16 1.35 1.23 0.81 1.12 1.05 1.07 0.83 1.16
Wk06  1.19 0.83 1.22 1.52 1.32 0.85 1.21 1.21 1.17 0.90 1.22
Wk07 1.17 0.73 1.21 1.61 1.35 0.90 1.3 1.23 1.23 0.97 1.28
WkO08 067 115 163 134 095 136 126 123 104 132
Wk09 0.96 1.58 1.27 0.97 1.41 1.25 1.18 1.10 1.34
Wk10 0.72 1.5 1.09 1.06 1.41 1.2 1.11 1.16 1.34
Wk11 0.61 1.38 0.85 1.1 1.37 1.12 1.05 1.21 1.31
Wk12 115 074 103 131 094 101 125 126
Wk13 09 074 092 122 078 101 130 121
Wk14 0.67 0.72 0.8 1.08 0.69 1.01 1.36 1.14
Wk15 0.72 0.92 0.65 1.00 1.43 1.07
Wk16 0.62 0.97 1.49 1.00
Wk17 0.90 1.54 0.93
Wk18 082 1.6 086
Wk19 0.77 1.53 0.80
Wk20 0.76 1.47 0.74
Wk21 0.83 1.40 0.69
Wk22 0.95 1.32 0.65
Wk23 105 127 0.0
Wk24 1.10 1.24
Wk25 1.04 1.23
Wk26 0.90 1.22
Wk27 074 120
Wk28 061 115
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Wk29 059  1.10
WK30 070  1.03
WK31 0.89  0.95
Wk32 109 087
WK33 122 080
Wk34 123 073
WK35 113 067
WK36 098  0.62
WK37 087  0.58
WK38 0.86  0.55
WK39 096  0.54
Wk40 110 0.52
Wkl 121
Wk42 1.24
Wk43 1.13
Wk44 0.94
Wk45 0.74
Wkd6 0.59
Wk47 0.57
Wk48 0.66
Wk49 0.81
WK50 0.97
Wks1 1.07
Wk52 1.10
Mean 130 069 093 119 099 087 115 091 096 105 1.04
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HEAIDINTNAAAT Booter Pump
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]
Aa

Y
LAAIAINILANNT 9181

11U1 Butterfly Valve

E4

HaadIulsENeUVed Linear uaaams 1911v04 Linear

Y

H 4 o .
MUNUINA 4 1EAI91UNT0Iv093z VUM 1AL Linear



113

A 4 \ S o v s
!ﬂiﬂﬁquunmﬂﬂ@fJTﬂNLlﬂu%ﬂl‘Uﬂ’JlelﬂmﬂﬂW‘m? URNIAIUANNITIOUN

v I
DNIINTIYNI 50.4 ALU/FY. NUTIAU 35 3.

/|

@ a Jd a a 3 9 1<} @ a J . A
malsunassriadadeuu Inssasuman wadsunaes Big Gun ﬂﬂﬁ?ﬂ“lgﬂ

H P J .
ﬂ'IWN‘M'Jﬂﬁ 5 uﬁmqﬂﬂimmmszuumsﬂlﬁ’mgmu Center Pivot



v
N011¥1UADOU (Lay Flat Hose)

E4
1tag Hydrant Valve YU1R 8 UD

£4 £
Outlet Y119 2 17 AIUAUMIDYUN

F
Aaua 0-5 an3/ AN

bl

H 4 o .
MWAUINT 6 1aasgUnIsivesszuuMs 1MUY Gated Pipe

114



115

sz yamafanE HazmInau

v 4
¥o MeDTLANA NoIAs
HaTuf 7 WOBNAY 2503
d‘ = 2 [ =\
aouning Tandanusiil
sz iamsanun 1.1, ArnssuTes1) Iendema Tu Taduaye138n 11
dmrivaifogiiv AINT TeF1H 1Y THIAY

d‘o W
amunmaudogiiv - asurallsznu
FaNUAAUIAZ/Y91TamadMs —

= Ad' Y
ﬂuﬂ1ﬁﬂﬂ‘kﬂ‘7ﬂﬂﬁﬂ ]



