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Abstract

This research proposes the development of hydroponic vegetable growing nutrient
concentration control with embedded system with value control EC and pH by PLC FXIN.
Which the organic solution that we have controlled are A, B and C by the equation to find the
amount of mixing of each liter of water in the fertilizer formula 3-1-1. When the desired
substance is obtained from the equation will write commands to control values by PLC FXIN.
Then use a solenoid valve to control the solution that is ordered by PLC FXIN. The result of
the experiment will get the ratio of the mixing quantity in the hydroponic vegetable growing at
the amount of the solution (100 L of water per 1 L of organic solution) 70 L of water, the solution
volume is 0.7 L, A=0.42 mL B=0.14 mL and C = 0.14 mL and 100 L of water, the solution
volume is 1.0 L, A=0.6 mL B=0.2 mL and C=0.2 mL. Experimental results 70 L of water time
it takes to add the solution A= 41 s B=11 s and C=11 sEC =20-25 and pH = 6.5-7.0
values as designed.
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A=X +X,+X, (3)
B=X, (4)
C=X (5)
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80 0.8 0.480 0.160 0.160
100 1.0 0.600 0.200 0.200
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150 1.5 0.900 0.300 0.300

200 2.0 1.200 0.400 0.400

250 2.5 1.500 0.500 0.500

300 3.0 1.800 0.600 0.600
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(aﬂi) a = a = a =
(Aun) (un) (un)
A 0.6 3 65 66 65 65
B 0.2 1 15 16 16 15
C 0.2 1 16 15 16 15
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A 0.48 3 56 59 58 oIl
B 0.16 1 13 12 13 13
C 0.16 1 12 13 13 13
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AN5197 4 Nsivansazany A, B, C kudnsauansazatelulSunand 70 ans
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o a. | @9azaw | nsndau - B & I
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(Aun) (Aun) (Aun)
A 0.42 3 a1 40 42 a1
B 0.14 1 10 12 i 11
C 0.14 1 11§} 11 10 11
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dunsd N ASIN 1 AN 2 AN 3 (Au)
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A 0.36 3 24 25 25 25
B 0.12 1 9 10 9 9
C 0.12 1 10 9 9 9
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naMNUYe s nanshauestuay
06.01-11.30 wu. 11.31-12.00 .
12.01-17.30 1. 17.31-18.00 1.
18.01-23.30 w. 23.31-00.00 .
00.01-05.30 u. 05.31-06.00 .
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. Current Voltage
YA
(A) V)
06.01-11.30 u. 0.21 220
12.01-17.30 u. 0.23 220
18.01-23.30 u. 0.21 220
00.01-05.30 . 0.22 220

A15199 8 nan1saassNsiinsekaliwazwseulnirvesuay

: Current Voltage
YAWI[

(A) (V)
11.31-12.00 u. 1.54 220
17.31-18.00 w. 1.54 220
23.31-00.00 u. 1.53 220
05.31-06.00 wu. 1.55 220
11.31-12.00 . 1.60 220

AN5197 9 Han1sNRaRINsnsELalniwaz ks Ul vedlsduasnNg

" I, Current Voltage
1@waussnl1an
(A) (V)
i 1 0.60 220
7 2 0.50 220
§7i 3 0.50 220
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(100 @ms saans 1 ams) YSunuin 70 ans Adsunaansazateazwinnu 0.7 ans azlaalaisazane

A WinAU 0.42 8as @savany B winnu 0.14 ans asazate C winnu 0.14 395 kagiusunnui 100 ams
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AUSINENssINAU 1 395 wazazliealsayane A Wiy 0.6 1a3ans a1sazals B winnu 0.2 ans

a1vaza1y C wirdu 0.2 dns Weairszuunisiiansiaegly PLC FXIN aaunuleduasainaalunis
AIVANNISIANATATAY A B C mudanfinivum 18as1diuusunaul 70 8a5 HaN1INAa83AD
asarars A ldnalunmsidin 41 Juid ansazane B ldnarlunisidy 11 3wl ansavane C ldna

Tumsifin 11 3undi azldien EC way pH muiidiosns fie EC ogf#l 2.0-2.5 wagen pH ogf 6.5-7.0

7. 1@NEN5919949

WNesAYe A9y, (2552). uawesluvinszuanss. @A 6 dwnau 2561, 310 https:/sites.google.com
/site/stp622558/home

$uns seuymiBe, uavnadf wutes. (2557). sruumuaNasaraedalutAdmiunsugniieds
lelasluiind. W msussadomismsiamtmuuniieadu ase 4 Ussdrll 2557 (u. 383-388).

UNNA L91UNA, ADIAN A1qU, Wavtu1dy yasug. (2561). szuumuauaanudunsn-auay
gauunivesmsemsdnludiRdiniunisugninislalasivinddune undinduneunsess.
1M3a19lAsTsIneIn TAeuR R e suasaluladarsaume, 4(1), 67-72.

Aqua Tech Trading Corp. (2561). Solenoid Valve. uAu 20 1A 2561, 910 www.sparkfun.com

Blogger. (2555). Anlalasluing L‘%'aqsuaqmiﬂqnﬁ%é"gaszuulaimmﬁﬂé Hydroponics. @ufi 20
WEFINU 2561, 1A http://hydroponicscool.blogspot.com/2012/05/hydroponics 330

Compomax. (2559). [naliyas (Timer). @UAU 8 AIU1AN 2562, 311 http://Avww.compomax.co.th/
product/timers

Mathai. (2557). fnagn. #uAu 3 NUAWUS 2562, 910 https://medthai.com/fnlalastutind/

Mitsubishi electric. (2560). Aidlan15l4 PLC. duAu 20 dlunau 2562, 30 https://mall.factomart.com/
principle-of-solenoid-valve

Zen hydroponics. (2557). A1 pH kagA1 EC. UAU 5 @911AN 2561, 910 http://zen-hydroponics.
blogspot.com/2014/06/ph-ec.html

Msanswaluladuazuinnssy uninedesvdgensing
, A o o a
U9 3 atu? 1 unsiau - Sguieu 2563



