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149-152

145-148
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1325
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1260

1152
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137-140

133-136
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w d
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129-132

FERTILIZING MACHINE

DEVELOPMENT OF A SCREW FEEDER CONT',~vLSYSTEM FOR PRECISION

125-128'elDns cl'~ltlJ lUD~'1Nnell'lllJ lJ~ll') tI1~u'VIci'l'V'l~'1'11lJ1vl~1~llJ1l1nU 't'l''1tllV1l'lcrU~~fl'l'l1lJJ 1

Ni11'l1vl~1
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SESSION 115
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.u:ll1lJlJllfl~lJ
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'11'V~ 1l1l1m~ lJl'IllJ ~~ NfllV~~.r1J!~U YI'lI'lftHJ~fl'iJ~i'hrlqJ VV1~ 'f1rt~~ 'lif
lJll.nfll~UV1'f1l'lU'l::: hlU e)mlfmlJll.nflNfl~ iif.n ltJlWfl1VlJfl11

IIll:::fmri ~VV f1lU'lJltJeJ~~1~U'l:::I'l'1f111ll:::fll'lUll.ullJl lU'lUUlJlJ~l~'l. .
'11~i "' ~ ~ 7' ~ v d ~ .. '~ doUluUlJ'U'lJf)1Nflffl'l Nflf1):::uV~ NMllfllllN llJlll'I'YlU~Nflllll:::VU'l

~.r'UI~U1nlJlUl~I~lJ'I.Jlfl~Ul'lllV~11'11JumnJ~flNfl~~.r1JM·h~uYI'lI'

Iff'l 'fJ~n 'D~I~ Uihl~Bf)U) fl'l 'lJV~ lfl'fJl'I;;f1) ~~i:ifll'lvl'I'llUnl1lJU 1~ffl tJ

rl'u tUll::: fl 'l 'llJ 1'%ms U~ fll'lll V I'Illll1~ ~ffB I'Ifl~ B~o'U ms vl'1'll'W1

lflnl ~ n'D'lJV ~U 'l:::l1'1f1l'l'1tJi 'W~fl1jI)'iJ'lTu~i:iu ItJ'lJltJ~ 14fi U ~f) 'lJ1l~

U'l:::I'l'1ft'l1'1tJ4.0 (Thailand 4.0) oj;~!~UU ItJlJltJ~):j~I'I~~'I1lJlfm~f)fi1l

" ",~ ",d 1" ~ ~"' '1'l1l~fll'lu'lUlu;;WU IflHll''lN!fI'l'fJSfl'D lUCY"Value-Based Economy"

'f1~f)"lft"al~fil)~oU'Ulfl~f)U~lVU?I'lf1)'llJ" !l'ItJ)j~1'Wfll1lJftl'l'f1~f) fi1l

lU~tJ'Wlllflfll)N~l'Iff'Wri'l "!nfltlUlcyJ" 1U~ff'Wri'11~~ "U?l'lflnlJ"

",d ~ do", "11JMUll lflfl n 'lJUIflll V'WU 'l :::1'V!fll'llV.fl1flQ I'lffl'f1 ns 'llJ 1u ~fl1)

oU1Jlfl~VU~ltJl1'1fllu1llv fl11lJftl'lll'f11ll''l'lrlUll:::'W?1lf1lHJ !Ill:::

lU~UU I)lflfllml'umflfll'l N~91i'i'Wri'l "lU~fll'l l1!'Wlllfl'Ul f)W)Jlfl~'W

[2ll'1~Ju 11flfJUl:;;ftlrlqJ 'lJV~ms lflfJll 'Jiu ~flnfi mU~tJu mn fll'llflfJ\1I 'J

U1J1J~~I~lJ i uu \)~'lTu1U~ ms lfl'fJ11Hl'lYvl'f1~ ~I'WUmsu 1 'f1l'Jlil'lms

11ll:::I'l'1fll'W11:IV (Smart Farming)

iUf11'lUll flNflJUJll~U~ 1~'lilUhi'Nfllllhl~1J 111Ull:::i:i• u

'fJUlmyjl~U 11IllitJ~ ftlrlqJ B ~!Vi'll:;;Jll~ U911Yllll:;;1:l1tJ~'lil tJll:::mtJu ~

'lil"Jf)l'l11'J 1U~U 11ll:::I~U911fllll~t1l'!i l"JBll115 1~1~ri1U ~1~'l'IJf)~ Nfl

'Wf)fllllf1n JleJ11~U?I'I\)~1Ji'Wflml11ml:::,.ruff~-;llf)l'IilU'lhtJU1'UUI~

1m ~fff 1~'lJf)~~U 'Yl11ri'~u0V 'W~WIll:::~1'W'ljU'lIltJ1fl'fJ1QUl'f11Jii'liB1~ U

iri'yj 1lm lJl~III f1l U Ii1'1l11m~u IiI'1IlU IflU IDYll iri'v U '1'11U?\1I\)ffllltJ911

U1:l:::I~B Qll ~~U l'l1rfiu ~U ~ l~ UU 'j'~ 1tJ'lI'uun'YI'lI'i ri'i:i;11'l1l ~hi'
'" '" I.

f11'JBenuuussuu U lftl'l11lJ f11'llfl'fJI'l'lm 'J:w.r'Wl~Uff~'Vi~ll~Ullll:::i:i
fl11lJ~hrlqJl~ U VVNlJlfl l'I'l 'Jl~'J:::'UlJ Jl~i:iU 'l~ ff'l'1n.fllyjll:::'li1tJl ri'

IV ... ~ i 3) !v 9) J
ll'llJ rs \IYlI'llUlNll Nlll'l'l'1~ U 1'I1U111lJ lUlU i'l:::lu 1'I1U'fJUlnlYl "ll'llJlfl'lJ U

111l~UUf1ln11'J:;;1J1JJlll'U'UvivUHrlU~ii!ll'm1lflVl (Springer) I~U

~iUf)l;''Ylll~ fl~<ijlJ Ifl~V U lf1nj~ fl'D

~'lJV~,Il'l~~lU rilU i'l1 'll'YlN ru iwml
41rj~.:::I, I'"
1'111'l'I.Jl1ll1VfflU'I1~'D1f1fll'lN~llYl'll'

Ul'I.Jltll fll1'I.J1'l f)~ fl ni'iu rl'llfl'fJ 1'1 'l

VVfl"lu~ , "' . •tJ~911~U 'l:::1'1'1fli:iI'W'I.J'I.J1fl~U'I'JflU

l~lJlJlfl~U~~'YllMmllJl'lf)~fl1'jiu

System, Solar cells, Hydro turbine

system are used as alternate power

of 11.91 volts and 12.66 volts,

that use automatic watering systems are

to conventional power plants. Regular

of vegetable watering system. Solar

the development of Automatic

U Vl)l'lvl'(I)JU lQU n s ru ~ ltJJlll U II~Nfl

'hH~l~ llJ'Dl 1)11ff~V1Vll'lVUll:::fl~~rlU J 1

fltH,Y)J'Yl~'I'16 l!'jurll'l1i:l~'ri~~El,u1m

11'l1'11'Ylfll'WlllVlrHhtJl'lI1'l11fl'i'llJ flUl:::ll'lfllWIllVlll'lI1'l11f1)'llJ lJ1111'1'1tJl~V'l1'll'tl{)I'l'1yjffI'l1

1 (lUUU1'lltJru:urml'l1' 9l1lJlll'l:::IllTUfI'l el'llJ1tll~f)~ Ii~Wll'Ill'Yl1J115000 Imftyjy]' 036-422125

E-mail: kulsomsap.ycl@gmail.com?pichitutri@gmail.com

Automatic Watering System for Vegetable Garden using

Solar and Hydro Turbine Hybrid Power Systems
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Highlight



---- -----==,=_::---

ltUUtYl&lIl]'W(Pelton type) nilfllltlJ:;fltI'lVrl',1J 2

'~fl&llJV~W~tt'll'Wrl1JJ~A'll Nfl91~il~~lU f1{liJ
~ ~ ,~J

'Ull~fl11'11lJ'Wfl-ll1ut~mll:::;~flll'~ l~fJtmll~

1~v~litl fl~-l'l'luJ1nt1ilJl:;rl1'l11Ufl1'i I'/fllll

'I'I1Jl\1"fI':h 250 IlJ\1l'j115!Jl!VfJn11n'lIi1'W
VQ.lIV~J' 3) Q o~J

1li fl~ liU 'W1'WlilJ 'WllliJ 1'lffl11lJt1J'Ull ~i'I11HYI

AC Load

Inverter

Battery

Solar Charge

Controller

Solar cell
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J "" J2.21'11i:li:lIli:l'<ltll'tlVltf

t'lf&l-ftUff-llllYi\lltJ(Solar Cell) nfll1lJll'11J1101'Wfl11tU~VU

~il-l-llUllll'-ltU U~il'-ll'W iYliih Ml1flvl.l'il1 flll'l'j rf,11]1'111 t'liu 9I~fllJ'W

(Silicon) ~,trill M1U Ull'~lllYi\llUl~ fJ911~nll~!U~ fJWU'WV'Il'l1:;UliYlt:Jl

""., ~• .I.1!1 J1"" ~~.,I.1!ld!:llrl:;Il:;~fltWfltu'Wu'j:;~ ll"ll'tlU,fltm:::;&lUt~1l l1tfl~UH~U 1l'tl'tl'YI'Ul

J4ll'll4'Ull-lt'lfrl-ftUff ,V1Yi\llU trillUl~l iYlfll'U!),!'lfrll1lt ll', lllYi 9ltJ~m,rl

rlUQUmuli Wfllf11:;1t ff91'i~ nssu ffiwfllll:; il1&l!,rlti1JU nswmcilJ'W

vl11Mll'llJ110vlm'W M1~fJtl'l1~tU'W 3 'lfiJ~liilfl'l fill 'lfiJ~l'/~flI~Vl

(Single Crystalline) 'lfiJ~r-I~flnlJ (Poly crystalline Silicon Solar Cell)

il f1lJtlJ:;tUU Ufol 'W~ ~ 11V 'Wit~,ltrl:; Ul~lJl fll'lf&l£Ull', IIlYi\1lU~'Iirem D:;

lJllfWll'9Iflflll'W (Amorphous Silicon Solar Cell) ilfl')JtlJ:;!1I'W:W£lJU1~

~ "1" _, ~ _ ,
l1r1fl'lIl&l1 'If!fltlJ'Y1'illll'WfllllllJrlfI')JtlJ:;'YIl,~i)fllJfI'lfflll'j t'lf'W1ll'J:;Q&l

fl:;mi1 MilO fl~'I1~lI'm f1:;li~Hl!)fl fl:;l1~lU~ flI1-l~-l 11:;11'1

lJ'j!)f1!)~ ,';11l'Wmrl'W~I.fflUfll1U11il11h1'!!O lu rll'll''Wsm ~Dfll'/ri

1l&l:;tlJ~~ t'll'W'jlflllrfl Mmi !!111lJ'YII'/&lV!)'W'l.JUO fl'J:;iit:JUt~Vl

,rll1~~NflVll'W 1l&l~~lll'WfllllllJt]~U~fl~t'l1lJl:;fflJ t'll'WHfli)~l1U11

rrnns ll!1l1tytWU191h)~h:;Wll~QtlJl1fJill 8-28 V-lfl'll'lfm;fJff 111f1U~fl

1U'lII,jn HflflrilJn ffllJl'jmil1tU!~u II'! 1l&l:;1'1'1'1'/&ll'/fll'!ff', u •

c:!.::::1..<::! Y
2. 'tl~1J{J'tllfltf1'Utl<l

2.1 flTj'iJ~flirfl 1Ii:l~'IIil~'Utl<lirfl

Hfl IU 'Wt!11ri-lVll1mhrltyJ~rll111UlJl{fJtJ!!i'I:;\Y\ll'r~ Mil ~

1il~l\lllil'W~ufJtlJfil'YIH!)ll111\1'-lIl&l:;n'jlfll~f)!~!)lmfJU!.y;VlJrlU

n1!)\Y1ll1flWil111'WflU 'J:;!il'YI'UV-lHflV!)fl!1Imh:;!il'YI ~l-l'l tT'WU!f1tlJcyfvQ

l1Q1fJ!)~l-l ~'ffllJlH11.;'l'Wflll~11l'Wfl U'J:;lfl'YI'UV-lHfli.i' U~~ilVlJfl~'W

.
d Q d g;

'j:;1JU'Yl!~lJlJ1fl'U'W~lfJ

'illflU ty11l~'flri l1ffJllv~~ 'hi'rl'1'lJ'W1QUfl'Jul~ lfJJ1U1J&l-lHfl

fllll1'Wmi~ rrunsns ~Jl hflmJl:;rl1JHflll~i'I~'lfil~ ~ f illJ'J-llh :;lJU ~lV

J1~v~\ll'Jmm!!i'I;'mi'Wth n'j~lJlJfll'jIll'jI'ill~m1lJ~'W'uD,j~'W !w:;1.ff
!'If&ll1mr-lillYi\llViUulll1ri-l~il'"l'W'}fflflm1J~ fl~lJrl"'I'I'WJ11'/~III i 1'lt:J1rI~

1I1''W'IJ'Wflm)l"u'j~~l'Wfl'W ui'l:;fhiyJt:Jl~Hl'Wflm~l:;U\lfl

Y ,

Hfl1lJ UllJlfl111 ill!ll mn'Wf)':h~m'J!u'W!!i'I:; 1.ff'j:;v:;n&lll'W fll'j!iI ~-tl~

.
'.. "" .1" ~ ,.. ~!11rll'Wuiruu'W'J ~lJ lJI~ 1:; U \l fllrl fl'llll'il llJ lJ I'/&lfll:; 'YIlJinnU n

!!~111fl!U'W'J:;lJU 'UU1~l11ru~ U:;II1'V,UNflIUf1lJ~lli'l flmi1vJ 11'W!!~(j:;u 'OJ '1 'U

~~U1~flf ~ms ~lvJ 1Vl 'ilnfll'j i-l~~(l1~ V~Ii1~J l~ D~'}h, rl'WVl'il'Yll1'1'1'

n~'M'1lJfl11lJ il VlJ fll1'J~ J1Hfl1 'WU1lJltlJ~!11lJl~ fflJ UrI~ffD~mi'D-l

rllJ111llJII1'V,fll'JJ l'UD, V1'lfU~&l:;'lfil~~-l!u'W!~D~~ 'hifl'J':i lJV,j9!llJ 111fl
'Yi1'hi'D~1-lUU1~ff'YI1Jill~ nil~'Jhvhfu'J:;l1V~~lH~lfJ\1h,j'l !'lI'W~1

rI-l'IJ'W~11ff~ ~lJll1'W ~li'l'liih llrl:;~lJ1U'J~U1Ufl~'fJ ~mV~lV

1I'tlPl11lJ%'tf

fl1'jun;~lJl'1fltl1'J nWlllvU&l~rl'I'lJ'Wl!~~lh~~fWl flf~~ 8

9'"ECTI-CARD 2017, Chiang khan Thailand
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4. f-Hlfl1';jfiHl~

4.1 'YI~HH)1J';j~'U'U~l[J~lVllll~iW\

Ol'i'l1flftiJ.:JUlJf)ViJm~'W2 I'h'Wfiv Ol'i'l1l'lffiJUJJ'i:;iY'I1llm'l'l

flU~ltJJl OlHII'lfftiU ,j'i:;iYvllll11l1'UtI.:J ms N~1ll"W~h~'U!'Ii(l£

ttl'( ~tlll1\'1IlU(l:; n~ 'I1'WJl ~~'lll~ll s O\):;!~ 'W01'i 'I11'll'(iJlJ O1j ~lUJl

Bill1'W~lr1'nlJu,jft.:JNf) ~mlffh:rrf'W~'I1l'lffi)1J1.h:; fli)U~lfJU,jft.:JNfl

'UlJlfl 3 m'il.:J!lJlll'i Ill'WllJ 20 UtJft~'l'hf)1'ilmlftfl1'i~luJl1r1'nuu11M

rTfl\'lllJ11ftlO1'i'illnU 11~lJll.lJJl~~ltJtI tI fllJlll1m:;u U f)1Hll'lffiJU

n(lliu ms 1r1'~1J Uft:; fl1'iI\)'h\l!~U 11'l'Ui)~Nf)!1.n 1JUt~IJUfl~U'i:;11"-h~

U11ft, ~ ih:; UU 011 ~lUJ1B \'11u iJ~ nu 'il'l J1N fl~ 1lll~i.ff'i:;u U

B\lll'U~

J! '1 _I (L.I tIJ. 'if SI rI (L.I J '1 "'" .A dJ !VfllllJ'lI'U 'UlllJft,Nfl !l'lfllU!'Ii'W!9jiJ'i\ll'ilIl1'P1fll1lJ'lI'W 'W'PI'U!'I'ltlff~'1l1

~~ ~ " 9" ,,~~ "" 0m ~ilHliJ(l ~mmfttl'if11ufJlJ ~l1lJtI!~iJ'i!!ft:; ~'limH)lJffl1ftll1~fl'l11~1'W

!rl,vljill1lJ~'W '1U~'WlJlflU)'U lJJ 'i:; 'lJUJl'U:; lJ''lJN1'WlJtI!~ltIl!~iJ fl~fH~U

Jl1flUtl~ !~iJrll'iV~J1Hl.ff'l'U'lhm(l1tlfllJJ U(l::'1U'UI.lJ::Jl~fl~'PI

~u:lJ1!nulfl'Utl, 2,000 ~\'I'i f)'j::UffJl~~f)~I'l~'WlJlll::ljm~\'Ifl~'11.Jtl~

lfllJ'Ul.lJ:;dJl~ljmllJ!51\):;~f)JJftiJfJft~~tl~ II'lVN1'Un~'I1'UJ1N~\'IlyJYh

!~iJnmn'lJ 'I'l ,,~~ 1'W1fl'lil 'Wms ~lU-q,j f)HU'1'Wmsmu f) lJ'j::uu ~lUJ 1
lW!lJJ(l.:JNf)~iJ1,j

Inf)~JJ~ 4 lrl~h~Hl'W'i:;UU~lfJJ1M~1fl!'lift£Un~iJ111~1l

~ ff1lJ 1'i\ll1lJ 'W~ llJ ms !fl~lJ'W~ 'UtI ~fll~ tllVl \llll Uft:; 111'1'l~~~11.JiJJ

Jl'i iJ~!~U Hlw UU ~!\ll iJ1 u ft:; ~ lfJ'1r1'riu ilJ lfl'i fl iJ'WI'llHI IftlJ f
lfl1Jffl:lJl'i \li~nft 1'1'Wrm1JJ'i llf)'jlJfll'i'iflJ1!!fI:;~lJlllllJ'lIilfl'UiJ~Nfl
,h'Wml'1IltlUff1HNft 11'lUllJlmfltl'W l'111ftlftiJfll:;i ~'1r1'lJtI!~liJfJ lJJl

!m:; l'li~'WiJlJll£''1 'W!IJJft~'Yh~l'W~llJnm !W:;l'(llJl'i\l\ll'illlffiJUrl 1

Soil
moisture
measuring
devices.

h

rI Q 1.::t Q

j'lflHl pre nl'W 'Y1 ~HHf11Hl e nu U 'lJ'i:; UUfHl ~

!ll::~\'h'W~nllJ fll'iiJ8nu'lJ'lJ'i~uuNTI\lllyJ~h

y

u n 1j V V f) IIu 'lJ s ~ u u ~ 1 (J 111 N f) #I 1 1J

~..~,a"".~l!Itltl~Nf)V\l11~iW\

JlmhwTm)~ lwiJ~!.wH'Ul1ft~l1~m'W lvl~h
~ ~ ~ ~ •. 1.111 d ~I ', :;n~l11.JtmHl~ ml"lllJOlHHlflllUU!lJ'Wffl'W'l

;
IttUU Mono, Poly
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mlJlI\!'Iil~~l1J
!lHvl'l-l~1PJ'1A

!I~~vl\j~1PJ'1Amn
1\l1'11PJIl6~n

66nllln~lJ (lim)
Illfll'l1l1i1

Ull~61il1'\[1 (Volt)
n~'I1\j'lh (Volt)

/~ 10 11.99 12.45

2 20 12.42 13.22

30 11.32 12.32..
ImltJ 20 11.91 12.66

lUfli".nlJu:i::\llJl'lflnlJ ~1'W

2559

https:/ /www.learningsrudio.info

(3) ll'1'n!'l'1H11'WtJl~rlQmw:::mlJ:;, ":i:;UUfll

., ~
!()111Jl'Hll~H)'l

[I] rllwn~l'Wl'1'O~mi~'lfl~. (2559, Ufl 10.).

111~~1'W'1'11U[Online]. Available: h

[2] U:i:;I'l1f1'1'11(J4.0 "Thailand 4.0" [Online].

~'lJ\llnmn fllYli1lVlll1::n~~ri'WJ1H~\ll'lyJ

1l1'l:;UU:i::iY'I1llill'Vi!'l'lJJlHl'Vh11'WlIlll.Jlitl'U'l'U

~lJ~U~UU1 ~lm::rl'Wl'Wll~ lJl~;JI'll1.l nm1~111

'l1'l'~1.lli~'WhilW::: U~fl~UJlfi'l~ 11.l'ViV~~ril1.l~ .

il'l'fUJllfl'W nl1~~fl~ f1l:i

.
84.5 ltltlfl9}'W~'Ufl~m:lJ1W fll:i'lf111l '1yJ~h~l1::1JU'ii'~l1;J1'l

1 II .d I .t d J: Q "J v
1~1Ill~:; \lln~UO:ilyJ'YI 5 'ViUllm:i'lfn\lllU1l11l1l:il'Vitl'W1U:i::~ l'Iivh.

'1t1l 'li'~1'WU1JUfllllJl'f1lJltl'lJ:: nu 1:: UUll~:: 'hJlt)~ ms Hll:i ~1'i'W'1yJ~h

'illn\l1l:il~~ I vnr:hmHh~1'W'Ul:H'l;Jlmflil~1'Vl:i~I"ilf
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