X

‘\/‘““/\ a [y} o
g\;%iﬂ UANINYIFYUATNUY UTEaN

a 6§ a v

9

oy, s winnssuardasedivg Ingndewmalulaganamnssuesainsiy

=

Un1sAnw 2558

\w3BsAUANITULUNUIWa I ulgEead

Solar Pump Controller Machine

WIseAnA AUE , U1 I35 ASAY, WY 1BNAY IaIAS

anuimYelih InendewalulaggnanssueSaansin NnINeIdeuATHLY

(%

unAnga
TulasamsiFonaiesgnniuauszuuiu
wdauleanead finguszasdvoslasanis Lile
afraedosyamuausvuudnimdsnuleanead
uarldiedasnmunuszvuiudmdsnulsanead
\JudonisiSounisaou §itauls ludiwad wie
ohotovoltaic  Teeiindnnisvineused 1Welasy
wavorindlaonsefaziasudunimetilidin was
szgnuenduuszqlafitvinuazauiiiolfiia
wssstulnihiidatiaesnaslednead ot
volganwaddaiiiivgunsailniinssuansa
nszualiiraginaidiggunsalinandu vinld
a5l Tedneadfludagiuiinis
Usgendldaunainnalgsulbuy 1y n1sHEn
nszuabiiieunalug nsuanliiluiiuiivindlna
nsldmadiunisinuns Wudu FafunisgTas
aulameiunslilsadueadguin ilemainuns
Hosanituilusnonsansiudrulnginondn
wnunsns Tneflddsznoussd Wunsldyalas
yiaidvgluiissmarnanlddniumuaundsay
hanusslediead Wednglulsihuazyses
wunpess Tnefldiuusznoudsil walvdw19m ung
Todnwad uunnesd woztudilvaduead wanis
nasanuitaiesnivauszuuiuhndanulsd
was lassadeaunsaldaulaudazliiivasian
esanfiuvnmesidisedl uavansaivlTvued
lalldauih Faduszuuilldannlss
Frehdny : Teanead/ auey / Teand

®. UNI
Tagtuaumamundsnulndihdaiuddgy
unlumsiamUszinea nailuussmaadlulile
auenananlanliirdanuddyiutinusyaniu
Lisdussuuuasaing idesuiuenia naonau
wiesdnanalulssnugnannnssy fadusudu
ateBefiagdaadinisfnuinarWauraulnfin i
Awthuagiiltihunldusslonilsinndian Tne
nasuliiausaasislavateguuuy Tnsany
wdaumadenilindanuainuateriing 3endn
Twanwad esmndsemalneiiuaunnnasnid
leawad #3e photovoltaic laedinannis
Rrarudell iileldSunaceniindlaensefiay
Wagwdumngdn iy uazezgauemiduuseq
Tvanuavauiiielfiinussiuliiingdadeaes
vadganwad Weihtaliivededwsadsodni
gunsallninszuanse nssualiazlvaidng
gunsalmaniiu vinldanunsavinenl e weadi
Tutguiinisussendldauvainvatg suiuy 1
nswannszualiinounalug nisnaalniiiluiiui
wialna nsldmemunisineas Wudu
Fadesnituiilusnnensainsuanlng
e TmnunIng nagdnvhaulaniaiunisldlea
dWL%aéquﬁw \onisinunslasinisiaiesauay
sruutlumdsmiledneed iumsldyaledranse
Afveluiesnanuilddmiuaunundsauliii
Mnuaslednead wedelnlfdudiuazusey
wunnesd Wnefldudseneuddl galeamnsa uns
Twaiead wumness wastuileadiad

91



IS Winnssuuasdelsehivg Inenduweluladanavnssuesainsy
wIngdeuasuY UseinUnsinen 2558

. N UaLNENNT
©.e lgaga8
Solar Cell w30 PV fda3untulunaivegns 1oy
Twanwad iwadgiey ielwad photovoltaic Gasins
Afifln91nedn Photovoltaic Tneusnaenidu
photo Muefs e wag volt nuefis ussaulnin
dlosmAud i nssuiunswanlniiainnis
mmiwmsuaﬂLLawui'mqﬁﬁmmmmaa‘tums
Wasundsnunaadundsnuliilglnonss
wuAuAREldgnAuNUINEIH T A6 e ud
I%dWL%aéﬁgﬂiﬂgﬂa%ﬁaﬁuuw qunsziisly U A
ocde JaiinsuszAvgloaeas wazlagninluly
Wuwasdendsnulituardiedlueania dle 9
A.A. oxdx iy agUldilsdusad fo
AUseRvsviharnansieiai wu Faneu
(Silicon), wnaden ondilug (Gallium Arsenide),
duen Woalua (Indium Phosphide), Lanwiies
waaalsa (Cadmium Telluride) wazaaUiles
duie Tawwalua (Copper Indium Diselenide)
Hudu Fadlelasunasorindlnunsefiasiuasudu
wngthlni uazazgnuendulszgliivinuas
auliieliAnuseulnididasaeswedlvavad
dlovdalwihwededadsodniugunsailviin
nazuanss nazudlaiihaglnadrdeunsalvani
Mlanunsavinaule

Solar Cell Module uxslgaaas @11158
Aamdlduuiiuiiing suundsntuuundsailss
90A50 VUMEIANEIANSHNTY wazULuAY 9
fumdsinlumsideninsaunsloanraddondy
fumisiiansnsosunasoniingldmnasnsietu Tny
fodlifidsgnasnsviodswedulaanuatl
wawofing waglimaduanuifiiuiolessine
ninsusnndulUTneUunAudy MsRndsundeen
wadludledlne GoufiazAndslranumivosumdle
anaadiuluneiidld wazdewhyuussanu eo-
oc pamiuiiulan @uogiugivssme)

Solar Cell Module usslganigad a11750
Andaldfundanthunnussan e ndsnmid
nFsmneiiiuaounis ndsnensudes udsen
WANUTATN NG 119l ugian wraleansad

Igadlasenuuuidonldianumminiu wandanss

NUNIU NSEAEUNMINleRALEY < o Alansuse
ANSIBUAT LNTIZATUY JIFNUTOPAGIUUTAIAT
Trumldle

)

e 2R 4, 166, 0
2uLn, 230 8

= ‘:4' - a ¢
NINN o NITLAFDUNVBININDIING

Vhnubiiielalfono lvanednnn ¢ v denohanieldash

e ay  leny

\

d' ! d a gj ! (3
A e NMSIUSBUTIBUNTRAAI A NYAALU
FIN99)

& 4,470
4 4,85
4,987
£ —
/ i \
) ]

oo Juth

%uﬂammaLﬁu%mﬁflﬁgﬂaamwum
gmsuldnuiuieuimalaganiglagazlglalayie
Fudhiushtuudmdeuaslunuvietveste

92



IS Winnssuuasdelsehivg Inenduweluladanavnssuesainsy
wIngdeuasuY UseinUnsinen 2558

vnavemesazagludiy Fesdsamelniinuas
Tshesinargvunalidentd dsaunauazdndy
Tl DComnfazasmuluiig uwavazdedlduss
\ndouvide liavinigs lnehluazidu ao v. e
v.DC. Fasfodltunduanvaddrunniiieliviamy
Ipvhnuszansam
nstaNtIgsazInnvietiosduagiu
ARt uagALgNFBIINEALYDINTS

q
a

Ansasudsanmuasiudediinaelvadunduey
Anmseiss Sumngdumsguinilazen weidu
THlunsuFeunieTaeiv drazemnidesaiuens
WIBVWWINEI QI RUYUAYEd
udnumasasy wanzfuauauie guihtuduly
faiin udnreeUaeseenuildmuanud i ong
nsldamagldenun duuuuifamnedy
Tassmsfishuinadifiannsla wethalduny
et
Jumerldaduduthiiddniuedraunsvane
Tudislne ﬂuﬁ%aLﬁumwﬂmmmé’ﬂwwmauaﬂ
meaaﬂmaﬂwmmmaqﬂwasf[m nsvautiy
wangiwsududiom fefidunmsguiande
finthudaduddluaiiuiivneg Aarmnsovhenlg
wé’ﬂmiv‘i'muﬁdwqﬁaﬂéaﬂiﬁﬁﬂwm’hmmqg
Frumiiudniasgnluianeundespadlunsg
nana udadneenluideguinuing adreuseduly
snathlvasenlunuviedsitesn Tuwuudivane
futhazen dlduthgudeingnoudefuyuly
Juautedtu luasiinemsiduguduazdnaviing
fundugnduuaznisdnvsevesnantingy uasd
avosnandidnvasduunussuleauiy win
ihlldsuihiidegneu uiularssigateny e
18 withaz$adu uasdnusaidunilaie Heves
Juiidundnude dlildudnassanutu iAnady
%’Uﬁmel,l,azéf'stﬁ?awaﬂmﬁmLau%mfﬂ Jueisy
wyulilanszatiuduinat vawesonvaglndld o
Fumslfrunouasiuiy msaglddietevsuld

unuwaestuvurlddnaesausou deuudn
Aosnaaindn Wwutusoszuuliilldnuusng

Hudn iBududhiifedldily gudely
Usialneiiduauann 1e991n nu unss s
Msteutigs lsiiFesnn s1engn Taseainslal
Fudfou uaznisthyssnuifuhiunsdemenn
Huuszdahiave Fosmsashsveglng lnefaks
vnsglvanvide Foot Valve Tiiuanevionnasuga
avannsmi URnsddnuldiunnaninueues
ih mslfeumngantunniiug Tuuunsudaily
Inawdudlawns dsdunednivdefiduluaild
98197 wawasliinandulviisssualvidiu AC
vidpaziasunomediiuiuy DCTIWE UL
Toaneadfausarildlion mdegunsaiuszneu
118 wardanUngiemzuawaszuendulila
sufusiuuvudina Wewdusuursssuuds
QUGN

ait @ Judeuiana Juveslas dudn

2.0 WUALADS

LUALAD3 (Battery) e guAsaifiviintid
Foundsnuiiolldsiold ferdugunsaifianunen
wUaandsnuedlndulnidldlaenssiaonisly
wadiain (salvanic cel) fivsznaugaedauan
wazdrau wieuduarsazaredianinslas
(electrolyte solution) LUALAB3 01U TENa U8
wadiandndies 1 waduiounninflduunnes
Jugunsaidwivdadulniindy awnsouse
Tl (recharce) dnanends wsnedinig
gaudendsnuuisdululuguanudounazuite
\AflnNTUsEe/IeUsEiuesuunneI Ty
gunsaififisAunsuazidemeldinemnguasnu

93



IS Winnssuuasdelsehivg Inenduweluladanavnssuesainsy

LININYIBEUATNUN USTIUNNSANY 2558

Lifiemenialdnurads suufsenenisldnuues
wusLmaIudaznzuanseiuly

i

Q

-

= &4
Dt l!.' i
ﬂ :

ﬁ‘ .
ll/:"

AN & LUALIDITLANANNY

o N159INUUUTZUU

MnildAnussuuauauveatutmdsny
loaeas Usenaumy LHalgagadiuin eoe W
€2 V 11U @ wna Toawnds duduuuduwes
YU blod W e V Lashuiness co AH 31U b
an

Solar Cell
4x121 W 48V

Solar Charge
Controller 12/24V 20A

A
Y

Battery
2x12V 80Ah

A 5 AseanuuUlATIEs

msaaﬂufumsuumuqmaqﬁmfmé’amu
Toanead tuluagiuaiszmsliii vielsdrda
Fadenldtuthauin wev woe W wieldnszua
w.« A Fudenleamninuuin ob/oe Voo A 8
Wgsneiazananseuald warldunsleansaduuin
obe W 31U @ Wiy dee W Fafies
wolavdnendrenldssuuianun

nshassgamuauisndudesiafeuinn
nandusadudennaesfudn tiledosduain

ANINWINADY LUY B Bl WAYWAILAA LWudY LA
THwsnnesiun1sfinseIasuRazal

Solar Charge Controller

L L) L)
Solar Solar
Battery

Cell Pump
ﬂ'W\lﬁ o ﬂ?i@@ﬂLLUUamﬁﬁigUUﬂ’JUﬂN

& WNANISNARDY

NNSNARDITISALUALADSS NsMAResidy
NAABUNITUTEUUAADTS TeuuaLnosInldly
Tasesnsthfuuummessiimdenaninainnisle
U wianursadinduanldlully Tnefidunou
Faseluil winsatineenlsinun a1ndldiindeu
nsenasludesiinsafiedrsdeantosn antuld
1810 HAN AN B0 b-m 5BV 2UNIIDE

dvan

AT & NITENLUALADSS
antfunseninnsaasluluwunnedafivi
auazealiify mntuuunmesalursals
HANSNAABINUTT LUALME3TIanslul
11150915910 LaLlanaFaURUNNTTISANLNILY
ANTASNUNENLNTTSALUARDSS LS Fenszud
‘U’]%MLL‘UG]LM@%%‘H@E\JﬁUWN&JLﬂgJJEJSU’eJ\‘iLLﬁ\‘ILme

94



foy AT winnssuuazdelsehivg Inenduwaluladanannssuelainsy

LININYIBEUATNUN USTIUNNSANY 2558

4/,( < &)

nsnpaesauaudiilsansadiduns
ynnosguinifienasoussuuguiwdslea
wad Han1snAaRInUT annsnguinld uay
AuAulAANlYaaIwITn wanRIRININ

2N @0 Nﬁﬂ’]‘iﬁ%}%‘n\‘i‘\]‘iﬂ’JUﬂﬁJ

&. dyuna

HANIIVARDINUINATBIAIUANTT UL
nasuUlawad lassasisaunsatsaulondazli
a =~ a el o &
HuawAnLlo91nTkunLmassdsaaln wazw1sn
@ ¥ d' M v %:’ = I ::1' % Yy
wubivaeilailaguin Jadussuunldaulds ns
149150519 @0 Uk UALAS S TUYTEAN 110991
wusmeIliangnsldau

o. NAANTIUNUIZNA
nsdnhlassnstidnseqaslulddeanny
YILUFDVDIDINTEINUTNIE  INAIIWYT KATD115E
Tuanvivagnalaiiln Alvautiemasuasl
Fuuzihigidulselenidolassnutl naonauy
AaflazuaLdedilidedn u1sen Aeeslifidsla

LY = 5 1 = 1 1 = % 1 =
wazdnAausIudLdsaanseulilaiansau
AUNTENIENNSVINLAL Tuille

o). LBNE1591989

©. Lﬂ%@ﬂﬂ’)UﬂMﬂﬁ‘m%‘\]LL‘UGILWE]%‘I
[http://www.veeshop.net/category/e/solar-
charger]

. wslraeag [http://www.leonics.co.th/
html/th/aboutpower/solar_knowledge.php]

. MIIUTslYaYes
[http://www.leonics.co.th/html/th/aboutpower

/solar_knowledge.php}

wedsdnn  anud
32U UI%.e §19773%1
draldiln Inende
walulaggnaimnssy
FTAIATIN UNINURY
UASNUN U beew

weidgys A

32U UI%.e @197
dralviln Inende
walulaggnainnssy
FSAIATIH UNINYIREY
UATNUL U b&es

UBLONIU  LAAILE
AU UI%.e @197
gralv i Inende
walulaganainnssy
FSAIATIH UNINYIREY
UATNUN U b&es

95



X

‘\/‘““/\ a [y} o
g\;%iﬂ UANINYIFYUATNUY UTEaN

a 6§ a v

9

oy, s winnssuardasedivg Ingndewmalulaganamnssuesainsiy

=

Un1sAnw 2558

=

yarnAuaNNanasininssuaady

AC motor control training
YIg @I0a  LWEIAT , WY INTWEY  FASUTIIAE
anuivgeli InendewalulagananIsueSainsin NnINeIaeUATHLY

unAnga

yarnAtuANtenesiiiinszuaadu &
Toguszasdvadlazans ieuidgyminisdeasls
feuarmnd Wluyeilneuauueines faunsa
WiunsiSend wasdunswaminszuiunisiseu
nsaeu waztdudemsieunsasuluseinssuy
AruANluIINEAAIMNTINYARIUANNDLRBS b
Dugunsaifidnduduun ieldmuaunisiiny
YoauBIABS WUUA1SY 19U NMTSuAuNBIesILUY
Y9959 MINFUMIMLUNDIABSUUUANSY N1915H
WAunuvani-inad (Judu delunisSounisaeu
FudusoaiousiAsrtugunsalaneg 2993013
AuAY Beudniseaieneg eldfinsAnduiiie
HudensiFeus W yaiinmuguuemesuuTUasa
yrEinAuAIBLmaLUUEAuAL Uy Feduns
HRnfuAsUssRvsTeduuamenodofivesisans
11 TneldyrRnuuugaivauiiel#lsuszaunisal
9 ngUnsal LazlUdsuannisidendeasuuy
TdtomUuld BANANA PLUG  wuugailnmIuay
uaLnesLuvvesaLiioazainlunsilendegunsal
MnmsdaviyeiinauautemesiignUszasdiiie
widgmnisdeansliiiewazsamss THduyeiln
PuRuuBLAes flanunsariunsiBeus wazsidunns
fimunszuunsBoumsasuy uazsidudenisiFeu
msaeulumeinszuumuntlunugramnssy 7
IFusuusell wudh anmnsodensassaiadu e
WeuAunsldgaRnkuuLAY wazaIunsnfe9asia
wainviane uinunaeuszneuneshiildusadey
Lalas9umilaun1snaaodLuuLAY Lag BANANA
PLUG iinanldlaiufausaminiians

=%

AdARY © YArn/ N1IAIUAN / NeLmas i

q

ASLLAARU

®. UNUN

a IS

AIEAIUIUALTIN BTV ITNAIUNSNAA TN

[

wiRazaNfuiuLAsegna dau wavimalulad
Waesuly 1udsdududensdanisnsasuly
aoufinen Tudaglunmsdnnisiseunisaousad
mMyiannededeios etnamiave elwiFeu
IaFuiinyeuagnnuginTININAIIUABINITUBY
AAIAKINIU LATANINUTENBUNIS WazLAn
Uselevdsadiseuluaivnivn an1unisalnienis
WAUINIATETAD AULATYLAULAT D
N1AGAAINNTTUOUAINARDNITHMULATYFNIVDY
Usematudsinguitddeg fiduumandn way
UsgAnBnmves I sHangessuundaanuliii
feldindudladdfyvenidasiaudsuonani
AnusuAIaszuuNdsulniizdenan sznuds
NILUIUNITNEANNOAFIMNTIUIALATI YAAAINT
mafuszuundsnulnidsiaudniufiagdos
lasun1sisen; n1svnmIzAUAnLAEAITHNE Y
vinwzynimnssuiigndosuazivanzauiioanansa
Mivguaszuunasulnivesuseimalaagied
UszAndan Snvslulsanugnamnssy diulvg)
Tuszuumsnandussuudnlud® aglduamasinii
Hugaduids Wisunadnlufwunelng diwi
diydruniledio yamunuueines
yamuauuawoslui (Jugunsaliifndu
Fuan uieldmugunsvieuveemes wuusnag
1 SRR TLUUN1IATI MINEUMaTYY
UDLABSHUUAIEY N1SFLAURUUARStaadn WDu
#u gelunisiFeumsaoudifudosSoudifeai

gUNIalAN99 299IN1IAIVAN ISEUSNIHOAER1

3
v o
v

v a v A @ A a [ =
WQUI@MﬂWiﬂ@@ULW@Lﬂua@ﬂ7§L§Uu3 LYU Gqﬂf}»lﬂ

96



IS Winnssuuasdelsehivg Inenduweluladanavnssuesainsy

LININYIBEUATNUN USTIUNNSANY 2558

AIUANLBLABTLUUUDTA YARNAIUANNDLADSHUY
grunu 1Jusiu

B m

AN o YPRNATUANUBLADTLULUBIA

YANNAIUANLDIN DT ULLDTA Axld
Fydnvalifusimunuazifereaefiugunaiass
wagldaneusenoul9asuuy BANANA JACK vinli
Nefan1sHeay @axninsiase wakilasu

Usgaunsnin1svineuase lunisdesaiuny
' i “

AN o YPRNATUANNBINDTLUUGAIUAY

YornAUANLaImasLUUgAIUAN 1Y
gUNInlase uavsioaneasdlumsufuRavinlyi
Insuuszaumsaings uildiianlunisnenaasuiu
e Tanaeriensns waruninsareataagvia
VRRIGEYAN

FedumagAndusUssivsSeduuamieny
odefvasisasan Tngldurflnuuugemunuiiiol
Isvaunisalangunsal uagludsuainnsiden
soanawuulddonduld BANANA PLUG wuutafin
muANLBIABSLUIUBsALiiazaInlunsIToNse
gunsal

. NBUaTNENNIT
.o HBLABSINANTTUFFAY
yomaslninseuasdunUieanidu © vina
gy ) Ao Nowmesozdslasiauazuomasdslasia
Fanamluunilazfunemesesddasda M3oni
vewmosylamidenh Fasilvwadumidn ol
Juisuananedosussi sewesudamienig
wildunemoduin o Warazadefidulemod m
wla uaLma%ﬁﬁmmﬁmﬁwfmdaummé’aawqu
FenSnaTiuafTussiafiaunsaUasundas
AR 1Y NamesaduSwiseuanasyiln
Ypaay easdunemesyin o wauewesluih
Assugasuriaumdortnduaiesnalwihfidey
waslni i dunsdsnuna Tunswdsundsu
T ldundanunatl Tswesldldsundeny
T lnonsausagldanniswidoni fauds
Sonuewesiamienihduvesndy o v
Ao
o uaweiuiansinsysen daieiiuuemed o
wanavedaidu o e
b UBMBSTAAVARIANUNI DVLAINIUASD
MSLG]
Tavhly uewesvnuszianaziidmuyszney

& a a = = ¢ a
1BLNR58aUTY VIV UUDLHDTVUA

wan viseduUsznoulosfundoiuie awmes
vidosfogiuiuaslsineviesmu usaz
wansnsiuluideswessaziBunvesdiulszney
Uangosduy
.o LWaSHALUINLNGS

Wwashiawusnines Circuit Breaker #uN8d
gUnsalfivianu Wanazlaeaslni wuulal
alud® waanu1sallneasiaonludd afinseuea
Tnan 1w vAundrAfisvue Tagldfiarudenie
Aty wesAniusnned Circuit Breaker wsagus
Weds Breaker AldfuLssfuToEnI @000 volt
wUsoanlavanewiia laun  Mold case circuit
breaker lualAgl@IAALUIALABS WUN8DY breaker
fignvieuiindalas mold o dau ffasindae

97



IS Winnssuuasdelsehivg Inenduweluladanavnssuesainsy
wIngdeuasuY UseinUnsinen 2558

phenolic aduawiulianunsanuusssuldom
1§ breaker wsnnosuuudl ithiivgn o Usenns
fo vt iduaind Ja-Jadeile wazilniees
Tnesnlutf@ Wefinszualuaiiu nIeindneas
Tny breaker tusninesazogluniig trip  deg
Aanane 58939 fuvus ON waz OFF 1578117350
reset  Indldlae nadulenlviey Tudunis OFF
deneu warreslenlusiiunus ON A1ST9IULUY
dizunn quick make , quick break anwyUEVD
breaker WsALNDS

-

.{ i
-
m 2
35 =
| 53

»

El3 . i

A9 o.o WBsAALUINNGS
o.o &§30GYUNA
aIndyduna (Push Switch)
= caa v o o I a _a
vingde gunsalndinthdudasgarelun1silala
wihduda lolaglddonaldaiununisiiauves
s a 6. i a a a ]
wawe3 adntuunanldlun1ssuay (Start) Sandn
andunAla (Normally Open) #5o#li3anin 1By
18 (N.O)aInddunangnn1syingIu (Stop) 58n3n
aIndunAta (NormallyClose)wSafilsenineu &
(N.C) lassafrenigusnvesaindyune
Juna virsnenanadin o191ud 1Weiuns wie

Botton

ao &
AU

wides Fuegiunsiiluldnu wnuien w1950
wag YANA NN wansAsnIn

AN oo @Inddune

b.< WINUANABULNNLADS

Hugunsalflendsnisvinailagsne
wilmanlunseUanihdudalunisniunuieas
LowmasusalsennaInduaiman (Magnetic Switch)
vi3anauLAmDS (Contactor) Al 1o
nszualnihlnarulussamnauusivaniiog
NANSVBIUNUMENTINAIAL AT A LULIMENTIUTS
aunuimdnyuzussaUTRaliunumanynd
\ndeufiedouiiasnluaniisiONnaunaRsans
yaazlldsuannzmmhauAensuumaUnitaag
Un939nduNaEeen wazAauunAUnAUAvzse
295v0sgaduda Woliinszualiilnasudnly
Hawama aunulivdnaouunaiaesnaendulug
GHRPETIH

Al o« druusenaunmidusaids
o.¢ Taraslnanstad (Over Load relay)

lavaasinan (Over Load relay) 1ugunsal
Josiuneomosvineu lhumas wistdesiuusines
LWlfAnnsdenie lednseualvnaliuisaly
vawesdiuUszneuneluiidfy vedenedlvan
Siag o. T2 . mmiriuogsouLkuluT
98 m. NMUAURINAINE < wnuUSuntdula ¢
fusuvthdudadetuvimia o, fMuduFon
Aunthduianduan ndy o, ganalnantnduda
WEAPIAININ

98



IS Winnssuuasdelsehivg Inenduweluladanavnssuesainsy

o

UNINIRBUATNUN Uszd1Un15Anen 2558

Jenuutanssuivsznaulufegaiualaed o
ARLUINNGS o f7 uiinufnAeuLnnmes e 61 1o
N95INan3lal o 1 NAOAFYYIMU b A2 @ING o
i Begunsalfenannanunsanaasslivalovany
2995 17U 2999 5UALLBLADTULUUNIATY MINEY

NNVYUVBINBLABTUUUAII) N1TLTUAUNDLIADS

dusulrieunnnisnaand

«—35CM—»

Al .o drulsznauvedlenasivan (Over
Load relay)
.5 Sladaaan (timer relay)

Jiadiaan (timer relay) iugunsniaing

ND 09T

enusaldnsaaimuaunIsituresaing e
A a P v a ¢ a a
vsaalanundesnissiadauiaidegnaieyiia
WU SLAPAIIAIAIVBINAINIBUNIU SHAIMAILIAN

PUALDAILATIAINILTILASUAUDLADS LAZILAOAY
¥ a < a 4 o | v [y} o’j

Lnatmgdannsadng wedglldn daseantn

ON  2zAALAAIINLNIDLAANTTNANIAIYIN9Y

& NaN1INA&aBN

L &0 N133A9IATINTT
AvRuimvuaIanaslifelanaialidyaiu
W UP  azfiauansingunsaldaianlavingiusiy
wihduilanUaasUanthdudandafazUadlongn
j’]laivxlamauaf'l;/vmuLLaumjﬁﬁzmaﬂmlml IG];J ey 2o wAnas i
NAUUTZNDUMIU @. AITIUNIUAILIAT 0. YNAY i 54

a1 o JIudsUiInna < dydnvaliay
eazden Nseelinu & YdsungIu

[
(Y

AR

'3
3]

AN o.ed TASIASI9IN1BUDNSLA

& N1FDBNUUUTEUY
0.0 2ANUUUYARIN

L B
{ 3

AN &.on NISNIEND

99

wuvans wasn Wudu wazdlassasedadaiuny

<17 CM»

AN e lo LASIATIIVBILATINTG

N133avilAseasne Aen1sinvingudmsu
sessugaiuny teglunuiseduatgniiiodnass
401uN13501939 1aeUsznoumemanauin oxe 42

AYlATIES9



IS Winnssuuasdelsehivg Inenduweluladanavnssuesainsy

LININYIBEUATNUN USTIUNNSANY 2558

%)

- &
Ko

n1s3negUnsalnnglugaiuay
U3ENauUme lwasinlusnnes e i uiiniufnAau
UWNALMBS e i1 lalasluansiad o M nasn
dryaynas o ¢ &ind o i uaznuwes o

\ >
3 7/
{ \ \ 4 b
| % /
\ 1

AN €.« NMUTENBUGAIUAY

&. ayuna

31NN153ANIYARNAIVANUDLA DT
Uszasdiondymnisseaeliitouazsinig
M Iugrilneunuueines famisaifiunisous
waztdunsimuinssuiunsSeunsaeu waztlu
?iamsL%umsaauiumaisuﬂizuumuaﬂmm
guavnssy MldUTUUgel wudt anansasionsas
5201597 LﬁaLﬁauﬁ’umﬂ%’sqmﬂmmmﬁu WAy
#11150/82995bANAINNAY WANUINE18UTENBY
1995 b duszdeu ldarsanumiaunisnaass
WUULRL WAz BANANA PLUG fiianldlaudeuss
Wifinas

lunrsiaurdelide alsldatadseney
Nﬁﬁmmmammzﬁm%’uqﬂmaﬂ dieazidu
sudou @ wazamsdenld BANANA PLUG 7
TANULTaUse WNraNfuNSNIAaDs
b. AnANTINUIENA

nsdnhlassnstidnseqaslulddeany
YIYNTOVRIDNTEUFNY LNAYT kAL
Tuana1dgrg1eliiln Aldarudromdonasles
Fuuzihigidulselenidolasenut naonauy
aaflazviadeiiladodnn u1san fineulididsla
Lavdniieusiunidadeanadeuldldiansou
qunsvlsanunsavilrauile

o. LNENTD19DY

1. arufidesduiiafunemasininssuaady
[ http://www.sukhothaitc.ac.th/faifa/article/mot
or.htm]

2. gunsailusiunivquiaieanalyii
[http://®ob.ebx.&x.clam/th/motoreo-&lo/motor
®o.htm]

3. 9Unsaidoafuluarunivquiadoanalylin
[http://®ob.eba.&x.cam/th/motoreo-&lo/motor
®e.htm]

AREN

™~

UNYINTNIY AN
19Aa JEaU Uld.
@191391919 bW AN
Ingrauinalulag
QAAINNTTUATAIATIY
UAINYIREUATNUY U
b&Es

Y18 AIMa LUYIA
EAU U%.en @19713%0
3141 Hl Any1de

walulaggnaimnssy
\ ASAIASIN UM INYIAY
UATNUY U b

100



X

‘\/‘““/\ a [y} o
g\;%iﬂ UANINYIFYUATNUY UTEaN

a 6§ a v

9

oy, s winnssuardasedivg Ingndewmalulaganamnssuesainsiy

=

Un1sAnw 2558

YATSARBUWEALTDTUDT

Demonstration Air Compressors

WIPANTTIA - UEAEN , UIUTUAN ATINA
anuivgeli InendewalulagananIsueSainsin NnINeIaeUATHLY

unAnga

YoasanenalgosueT Tingusvasdves
Tasanns lefnwuavairsyaaisanesnaeiuos
warlfifudensiiounsaouseivuadeniunas
USueinirpauinsaiges As Walaves
\AdpaUsuema Seiwihiilunisganagdathely
anuzuiaienssuuisUssmalnelali iy
YOIAIANTNIIIVINITUBIADULNTALGDF b 31
"\a3eadn Ao gUnIalTiNALFLTesATAALEY
flogluannzdiiule” Aewnsavesazgniinendi
Hugesdnufarnusumiuazaamgiiniandi
wolswesiuimmaiedndu 1ihdmegaves
pouInsaLER sk SALRatlninuiugstunasd
gunnfigetude dudrdineunumes Tnokiuidn
nsviedavisatielundudnduvesinanly
ADULAULTOIAIENITIEUBAINS O UEEN N8N
8n finda azuiuldinlursasiaiesinaanuidy
aosnsalwesiiugunsaifinisanudulusyuy
sgriefuaudugaazauius defigngs
Wranlureusawesszdanedunfaniaudy
i wazthenfisadsaneeumsawasasdianiuniy
ufia Falanudugs Aesmsawosildiuegluu
Lﬂ%w‘f’lmmLﬁuﬁagwawmﬁmé’qﬁ?umqﬁ%’mﬁﬁq
daiudsmuddey Feadlassuynanda
AaslnsalgaskasazinUselovtagraund miy
nMsBounsaeuvestindnun Faazanmnsoldiiude
nsaeudmivinanwlusuden lUswdisenansd
Haousedslasmstazdniatumnldfidesmaniy
n3U1813158na8qvinugrelinsatuayuly
wuINUHURU
AEATY ¢ YA/ ARILNALYDS / e

. Ui

foaNiuazinur v Tnaundngnsd
wiRazaNfuiuLAsegna dau wavimalulad
Wasuly Wudsdududenisdanisnisasuly
anufne TudagiumsdanisiSeunisaousedl
mMyiannededeios etnamiave elwiFeu
LAsusnyeLagn N UTiATININAIINABINITVBY
AAIAKINIU UATANIUUTENBUNIS WazLin
Uselevdsadiseuluaivnivn an1unisalnienis
WAUINIIATEFAD AT YLAULATe
NARAFINNTTUIUAINARDNITHAILLATYFNIVDS
Usematudsinguitddeg iduumandn wae
UszAvBAMYBaUILNIHARTIszUUNE LA
feldindudedodfyreidesiaudsuonainii
AnusuAIaszUuNdsulnizdimansenuie
NILUIUNITHAANNDAFIMNTTUIALATY UARAINT
mafuszrundsnulniidsiaudnufiazdos
lasun1sisen; n1svnmzAUAnLAEAITHNEY
vinwgyaimnssufigniosiazianzauioaansa
AfuauaszuundsulniivesUsenelaoged
UseAvBnm Snvislutu Tssnugamnssy Tsswa
T59usy druldiaieatfueinia iloaany
agmnaue Snwigumgiliimanzay Jsgunsali
dfnyognavils Ao yareumsaLLDs

nousales Ao hlaveaniasiuenia
asimtiilunisgauazdairerluaniusuia
Aeanssunisseinalngla i anunneveadAng
N93vINsvesneunsaleeily 11 "laTesdn Ao
gunsaiTiuANiuYesasA B uTiegluaniie
fuiule” Aewnsawesazgainenl iluyoin
ufarufuiuazgumginiandn welsimeskiu
anmaviedndu 1drdmnagaves reswsalwes
uidaufailvidaudugstunassl gnmgiasiy

101



IS Winnssuuasdelsehivg Inenduweluladanavnssuesainsy

LININYIBEUATNUN USTIUNNSANY 2558

A28 @189 ULAULYES LAUKNIULYY 19710
Ransaiielundusafuveavaily Asuauges
FrenssrUIeALSeusanaIntnensn nde oy
Wulglusasiniosianudy reumsaosiiu
guUnsalfLIm iUy semineduaaiy
atuazauiuh enfignan iuluneusaes
sxflanuzfuntaiiiaududi uazinefisnds
NnAosAwesIilan iz TuuAa Fedanudug
aouinsaesfliiusglunundssinanuiuied
NaANUTVUA

AN 0.0 ADILLNSALYDIHDS

(% =

Aaiunaddnyi i uiuiennudfy 39

o

a

43190AT9UYAAI5H ARLNTALRTLOTALLAN
Uselevung1quInd s uni1sisoun1Saoues
Infnw Feazarusaldidudenisaoudimiu
UnAnew) lagagn1AoULNTaLY0shastrLiiy
drutsznaunielu Tolunis@nwiniumige

. N UaENENNIT
] a 2 a )

B.6 ANUUULIYBY LATBAEULALLATRIUSUDINA

wInsUSuonadadunsaslaluiiei
Melutu dnnu lsanugeamnssy 289 9
) I3 o v [ a dglj QII gj v d‘ 1
JududmiunsuSuaamgiiluiuinidue lveuney
DNAYLANAINAUIYLATNIIUY WARDU E]gljléfLLaz
awgnsinwaumnlidmivaawes g1 913
%30 BuY Nfoin13EnoeNsIiuIUTY Gaundulile
A.AL.oxol {WuarLinesasUsueInImATows
NG
bl ABUINSHLYDS (compressor)

ABULNSALYDS Ao Walaved
wseslFueInia Favimthnlunisgauazdnuienty
ADUEHAAIAINTSULAIUTENA N LA A AUNLNe
YBIATFANNNIIIBINISUBIADULNS ALY DS LA 37
"A3098A Ao gUNTAINTINAINAUTBIEITAIILEY
o S v, P ¥4
negluannizmidule” rounsalwesazgaulend
Jugvesdaufanudiuiuazaumginieng
WaLIMasHIUINIMIedn Ty Ldim1sgaves
Aasnsalasuadauiallviiauiugunasd
gaunilasusig dudndinounuees lagsut
n1aviefavisaialundudiduveaivaily
ADULAULYDSAIBNITTLUIYAINNSIUBBNNUIYN
a A = ] P A ° <
an 1nis aziulainluleasiasasrinainuLiy
pauwsaasidugunsalinusadnuauluszuy
FENINIANUANUAUEILAEAUAUA 118171gNan
W luasutsawesazianusidunianiaiusiy
f1 Lazinendadeanaunsaesazianuzidu
wila Fellanuduas peunsalweinldiuagluau
wseviAuudegnateviln Inenleuldiuly
isesUsueIMAkendIu BIAENTA Luugnau
wUUlSANS warkuvalAsa

©.6.6. LUUANHU

Y uY

ARUNTALTESWUUgNaUTUTN wuldiuwn
g Aenuldiuiasem 1mnudusisus unang
U521N04e/00 kSINTULUIUNTENIDT AT
ranuduluszuulugg vuim @0-50 fu

102



IS Winnssuuasdelsehivg Inenduweluladanavnssuesainsy
wIngdeuasuY UseinUnsinen 2558

A1 L

%)

Dot

N o.on ADIULNTADSWUUALATA

& N1FPBNUUUTEUY

0.0 BANUUUYAEIN
UNALAIADUNTALYDTILYNATOUAILAIET

wén wieldlunisifugunsalatelusiude

ihifundedu dsluniseanuuugaaidaieliian

n1si3eusinerfuaeumsaiges Indudonli

weudiunely Judiuriee Inefinszuiuniseadl

Al .o ADLLN AR HUUANAY
B.0.0. WUULSATS

ARULNSELTRsLUULIAS BAndAnlunsly
aufe MWlaRtuszuURTmEshen Wy §iiu
viaisesusuamaiivwnlidiiy ee000 Btu/h
wighszuulngjninireumsawesuuulsnisasly
nuladddin

= s =
AN blo ARNNTALRTWUULIATS
©.0.0.0. KUUALATA
< § a il [
Jursumsawesyialnindinisnauw
aaalagqaisiy Aeduszansameauazitey

AT ey YIANSHNIARUINS AR SWES WA USENBU

& HANITNARDY

.0 YAHITAABUNALYDTUDT
Fasruutanssuidsenauludae

poutnsalgei A liidiuisgunsalaiely

103



i

oy winnssuuazdelsehivg Inenduwaluladanannssuelainsy

LININYIBEUATNUN USTIUNNSANY 2558

4/,( < ‘S

nsEUINMIusen Tneflduusznessad Tass
ADULNALYRSHES YALDLIDT YATAMIAY §IUTEITY
¥afln  uansfinInil .o anunsauansliiud
nIzUIUNTIINUlAegetalau druUsEnoumis
PDUATOS

AW .0 YABARBLINADSIDS
<o nMathluldau
yaasaneunaeiuesiiiudonisiiou
nMsgeunguTeivedeadularuueinia vos
a1v vl Inerdeimaluladgnainssues
AT WY INgIdEuATIUN 39911 NANY
dniseuiauaulalunisfnwiwaziiliuyady
deuseAnslusunissenindelsefiviuas
uinnssuanduiusguinlos adedl @ lutuil @
Ay beda N INYIFYFTIMNUL UNINYITY

YATNUY LA NUTENIALUITaUIANSSUNISAN Y
- W7

- “—

AT o NTUBITURUTZAYS

&. duna
31NN159AY1YAAISAABULNT ALY DS T

UsrasdLilefnwinazaisynainnounalnes

ue$ wazliiiudonisBounmsaeuneiviaioaiy

wazUsuanna nuINEsnsaN e iudIuUsEneU
A9 vesmeunsalgaswastallueded awnsa
HudensiFounisaeusianis
Tumsiawreluie msiiunsadeulnm
YpImRUINSARI U1 TUsABINA

b. NARNTINYUTZAA
msdavinlasanmsidisaqanslulddeani
YIYNFDVDIDINTI NG LNANYT WALDI1915E)
Tugrvdvrgslain Aldarudrsmdenayl
Fuugihinfifuusslevielassnui aaonauy
maflazviadeilafednn u1san fneslisiddle
Lavdniieusiuisdudoananseulilaaniou
aunsestianansavilriuile

o. LONE1591484

1. ARawsAesIasTWUUgNgU
[http://www.vsair109.com/ADuINTaLEaS- Uy
angu-ues-uethu-insesusuennial

2. povsawesuUUlsn3
[www.vsair109.com/nasinsalees-1sn3-ues-uos

T1U-LASDIUSUDNNNA]

WILAT1A UEazN
e Uldle @197
g9l i Inende
walulaggnainnssy
FSAIATIH UNINYIREY
UATNUN U b&es

WIYSUAN  AZEIWA
32U UI%.em §19773%1
gralv i Inende
walulaganainnssy
FSAIATIH UNINYIREY

UATNUY U b

104



X

‘\/‘““/\ a [y} o
g\;%iﬂ UANINYIFYUATNUY UTEaN

a 6§ a v

9

oy, s winnssuardasedivg Ingndewmalulaganamnssuesainsiy

=

Un1sAnw 2558

seuvludInasulgagas

Solar Pump System
wesgiun s2ins, wesade dued, weaigatdy ynsoy
anuivgeli InendewalulagananIsueSainsin NnINeIaeUATHLY

UNANED
Tulasesnsidesszuuiudmdseuledn
wad SHingUszasduadlasenis deadssvuuilu
ndrlednead wagldszuvdudingdaulean
wadiudemsiSounisasu giaule lvawad
wie photovoltaic  Taeindnnisvinaused e
IFSunasefndlnonssizildsudunngiiludi
wazazgnueniduuszgluiuanuazauiiielmiin
wsssliiidaneaewedleanead wothdaludh
vodlgangaddaiiniugunsallnfiinssuanss
nszualiraginaidiggunsalinandu vinld
a5l Tedneadifilulaguiinig
Usgendldaunainnalgsulbuy 1y n1sHEn
nszuabiieunalug nsuanliiluiiuiivadlng
nsldmadiunisinuns Wudu FadunisgTas
au%maﬁ’]umﬂﬁfﬂ%aéWL%aa‘qUﬁw \Bnsinung
Hosanituilusnonsasnsiudrulnginondn
neasns Tneddiuusznouded uwndlednead
wumneds awli wazdudleadwad nanis
naaomuinszuuiuthndundvdisad Tassadns
anunsnfnssluiuvisiigndes Ae undlsaead
wuntrluiiamileoriiyy o< aee Mnlvlasu
NEWIUINUAIDTINE wazsuvsTiAadIogng
NAMAV19 1y dulsl Lenans s way
mmiaquﬁmﬁaiﬁﬁimfﬁéiulﬁléﬁ’
frdndny : Teanead/ nishnsa / leanil
®. UNI
JagUuaumemundsanulninddiuddguinlu
nMswaLUszma Nafluszmadiad iy qu
orananalantnihdanud Ay iuiiausedriu Ll
Frazidusruuuasaing in3esliueinid naonau
in3esdnsnalulsanugaamnssy Faduisdndu

a819Bafaefeafin1sAnuinaziaunaulni i
famtiuagiiliihunldusslonilinndian Tng
wasuliiausaasislavas sukuu lnsane
wdsnumadenildndrnuanuaseniing Funin
Tauead lesnUsemalneiiuasunnnaontiad

leawad 3o photovoltaic laedinannis
Breruded elasuuatefindlnensafiay
Wagwdunmginlni uazezgauemifuuseq
Tvanuavauiitelfiinussiulnifidasteaes
vadlgangas dothdaliweddeanvadaedii
gunsallniinssuanse nssualiraglnaing
gunsalmaiiu vinldanunsavienlfledwadii
Tutagduinsuszgndldanurainnang suiuy 19y
nsuannszualiinunlug nsudnliiluiui
wialna nsldmemunisineas Wudu

é’qﬁ?umqQ%’mﬁqaulwwﬁmmﬂﬁéﬁ%m
L%aéqufw Wionsinuas esenituiilugunons
asnTwdulngiendninensns Ineliduusznay
el undlgdad wunmess ael wazuiloa
awaa

. NOUUALNANNT

b.o lwaLTa8

Solar Cell 130 PV fidasontulunatvegns 1w Tu
duwad lwadaiey Wielwad photovoltaic dasinef
fiflinanA131 Photovoltaic Tneuweneanidy
photo ¥R e tay volt uuede wsenulnin
dlovmrud e nssuiunswanlniiainnis
mﬂﬂizwusuaqLLawu’;’mqﬁﬁmmmmsaﬁlums
Wasundsunaadundsnuliilglnonss
LLu%ﬂ%WNﬁ@ﬁlﬁQﬂﬁUWUmﬂgﬂLLG]I U A.A. oc;e LA
Toaaadfsslignadietum sunseitdlu T A,

105



IS Winnssuuasdelsehivg Inenduweluladanavnssuesainsy
wIngdeuasuY UseinUnsinen 2558

ocde FainMsUszAvglodawad wazlagninluly
=, ] o Pz = PR
Wuwnasaenasnulinuandieulusinie wbie U
A.fl. oxde A asUlainleanas Ao
dwlseRvgniiainaisiadi wu Jarau
(Silicon), wnatdey a1swbum (Gallium Arsenide),
duden Woala (Indium Phosphide), Lantiie
waLaalsa (Cadmium Telluride) hazpaUiuas
duie Tawwalue (Copper Indium Diselenide)
2 v o= oA v a < a I
WJusu Fadialasulasanindlnensanaziudsudu
wngthlni wazazgnuendutszgliiivinuas

A v a ) A0 & ' ¢
auiialminwsasulninninsaeswesleawas
dinhalwihvedeaeadsaitniugunsallng
nzuanss nsvualihaglvadgeunsalivantiu
ylanunsavinaula

Solar Cell Module whalgaas a@1u1se
AARILAUUNUNING NIUUASIAT I UUUNEIANLSS
29ATO VUNSIATDIAITANE) LAZUUNUAY T
° | Al & A o \ 'z =
AWAUINA LLNSEDNARAILHIlTawaana Ty
FWLINaIUNsaSUREIDRnd o Rnannneiu Iy
v I‘:IQI b %4 & Q' d‘ U
sotliidsgnasimiededulauuads

A € ' ] Aaa a
waveiind waglimsiuanunniiduvselossme
nudusnnululneUndnal NsRnaawaalaan
wadlulnalneg Deunazdnadl iUt UDILEaley
angadiuluneiield wazdeahyuussana eo-
o Bamiuiulan @uegiugiivseinem)

Solar Cell Module wialw@awas a@1u150
Aasalafiundsandiunnussian 1 naeantid
NAIAIAATIINUABUNTA EIA1LINTELUDY NAIAN
LAANLLTATY WSIENLTINULRER wialganad
lpnslasonuuuidonlyianunniniul wikdawss
NUNIUY N5 NINIARREAY < & Dlansume
ANSILUAT BNS1ZALUY JIFIUITORARIUUNAIAT
Uuialdle

)

2R M, 166, 0

2L, 230 8 ~
22§,
228.m

C1 WY \

= 44' .:4' a ¢
NINN o NITLAFDUNVYBININDIVING

Vhnubiiiclaldono lvanemdnnn ¢ v denohanieldfiash 4

4,470
4,856

'
- :
P p B
dagat @ o
' § - - 0
' ' .
‘ 4 s - _
'\ m b ~
N B
= - |

: ' '
' ' ol y -
' '
' '
' '
! ' - L
' ' : 4
' ' =
' '
' '
! 1

v 4 > ' ¢ [ T

’ 4 rinbrillor ol 2w
L 1

PN = ‘:l a & J I3
AN e NMSIUTBUTIBUN ARG A NYAALUY
FI99)

oo Juth

%u‘u’ammaLﬁu%uﬁwﬁgﬂaamwum
dmsuldnuiuieuimalaganiglagazlglaiavie
Fudhiushtuudmdeuadlumuviotveste
vmavawmesazaglusiiy desdsanglaiiauas
lumefivangvualmasnld ds1aunsiazandu
I DCsenfagemuliig uavazdedlduss
indourio aavinigs Ineluazidu eo v. ez
v.DC. Fagadldunsloangassivaumnniioliviay
TaduUsyansamn

msézj'auﬂmﬁ]vmnm%aﬁaa%ua&iﬁu
ﬂmmwsuaam{]u LAZAILQNABAMINALVBINT
mmmmmmamwmaaﬂuuammmwsﬂ:viammi‘]mu

106

ot e e L vy e o e e



IS Winnssuuasdelsehivg Inenduweluladanavnssuesainsy

Zngowss

(YY) a Y o = =
g@* WAMIVEIBUATNUL UszanUn1sany) 2558

Anvseish Sumngdumsguiniiazen e
THlunsadoundedaesy dazienunidseuens
W3RV QINFUYUILES
Udnumiasasy wangfunuauieg guihduduly
fanin udnreeUaesaenuildmuanud i ong
mslfnuaglderuu SuuuuiFamnedy
Tnssnsiissiuinadiiannsla dethalduny
sz
Jumerldaduduthiisiniuedrunsvane
Tudlaslng au:ﬁ%aLﬂunwﬂmmmé’ﬂwmsmauaﬂ
meaa{]muaﬂwmvﬂmaS]ﬂwaeﬂm n3vautiy
wangiasutiudiem fedidunmsguinainie
finthudasuddlugaiiuiivne R T
wé’ﬂmiﬁ’muﬁdwqﬁaﬂéaaiﬁﬁﬂwavfhmmqg
Frunthudningrluianeauniosgadilunse
nana udadneenluideguinuing adreuseduly
snathlvasenlunuviedsitesn Tuwuuiivane
futhagen dldtuihgudefingnouidefuyuly
Juautedtu luasiinemsideguduazdnaviing
fumduanlunasnisdnusevosnalldisy wasd
avosnandidnvasduunussulenuiy win
ihlldfuihiiingnou uufarsthgatons vhamw
18 withaz$adu uarBnusadunilaie Heves
Juidumdnuae dlaldaeudnassaiu inady
au”m'?imeLLazﬁaLgawaﬂﬂﬁmLau%uﬁﬁ Juazidu
wyulilanszatiuduinat vawesonvayingdla o
Hunsldanunouasiduiy asedlifietevlif
unuwavestuurldinaesauseu deuudn
rosnaainln iuiludeszuulndilémudang
Hudn \Buliudiiteal il gudely
Ussnalngiisiauunn o990 vu uns hede
nstentrge laiesnn s1engn Tassadalsl
Fudfou uaznsthysdnuifuhiunssdemeen
Hutsyinasiniane Boimsaniszerlng lngfnds
vnselyanuie Foot Valve liuaneviemasinu
anazansnsathlAasdldnuldfunanines
wvasin nsldeumnzantunniiui Tuuunsuds

dlalnaduilawns dedunennimdofidulami
Taegnan samasldinaviduludsssualndu AC.
wWioszasunawesifunuy DCIEMEsunwag
Toawadfannsnldlienn wiegunsniuszneu
1y wardeningshemszuamaiizkendulille
sufushtusuuiuuima Weawsuuusdesyuuds

| i
]

AN @ YuusuInna Yuvieelae Judn

o N159DNLUUTSUU

AV vee 3 H ) | &
AINNNLAANBITETUVVDITUUINAII s YA S
U5eNaume LRIlaNIadvIuIn obe W &< V
U & B9 VLU UUTILBSIUNN boe W o
V LAZLULABSS Go AH 31UU b an LAMIAININA
m.lo

unslgagad

e
WURALABTT

UYNLOLYZRZE
=

L s
I

AN & NNSERNWUULASIASS

107



i

oy winnssuuazdelsehivg Inenduwaluladanannssuelainsy

o

UNINIRBUATNUN Uszd1Un15Anen 2558

4/,( < &)

.o N1FANUUUYALATIATIS

yalassadied azsosiuunslodiead
FWI @ uR wavAnseusnaiiuiy fauayld
WENT U1 @ 12 ndeudangd Wussesdusy
Toanwas wesandatenlsie w@azlivdnnay
W o ¥ i Weudsukumdnidugiusesiu
dhuidn warldmensiovunm -noxmox&o WURLIAT
Wudagrusiniieldudeuse nuniude
ANMUINEDN FINNT .

/mﬁn c3"

i =7
|

I

&Ennnu 112"
b

L/ﬁﬁmwiu 4x4"

2N o NMI8aNLUUITUUAIUAN

& NANTSNNADY

€0 HANSNARDIFIUMLINISAARS
miwmamiﬁumiwmaaqa%ﬁmmimqa%ﬁq

yosyaunslaanead Inglddninunisoenuuui

Swun Tnefidunousiselul

= 1%
AN @ NMsUsEnaulATIEsIs

(%
U a

A & MIRafaRnfgIuTINLaglaTaiiussle
aean

nan1sNAaeInuUin 1assadnsanunsannma
Iuﬁ’nmmﬁgﬂﬁm Ao unalgawadwuninluie
witeryl oc 931 vi1ldlaTundeaIuaIn
TGARRVLT] LLazﬁwmeﬁamé"fqagimqmﬂ?ﬁﬁmmm
W kUl wenmns Wudu

wamimﬂaaqquﬁuﬁamaamswqufw

WAULTE YRS HANITNARBINUTT A1UNTgUUT
5]
£ k: .

ov

e B
AT o0 wamimaau38U1Jquﬁﬂwé’wu“[%d'1
\wag

€. d3una
nansneassnuitszuutudngenulan

waa Iﬂiﬂa'ﬁywmwﬁaamﬁﬂuﬁwmeﬁgﬂéfm Ao

wrslwagaaiuntluiiamideinyy o< 0961 v

THlFSundauannuasonfing wassiuuisiian

fapeineandsfinean iy gl enans Wy

fu wazanansaguiidiel el
nslFaumIsatanaaatead Juused

Welaliliuszansnnvesunsloawadanas

108



1 . s = =
§», IS Winnssuuasdelsehivg Inenduweluladanavnssuesainsy
&Q@ UANINYIREUATAUY  UsEd1Un15ANYT 2558
o. nAnssuUsENIA IR

nsdavilasansidiiaqaaslulffeni
YIVLUFDVDIDITIUTNIY  INAIIYT KATD115E
Tugnvdvgeliila Alaugrsmdswayli
uuzthiqfiiulselovdrolasesnuil maenauy
Aaftazadeiilanetan uisan ineslaiiddle
Lavdniieusiusdadsananioulilaidnsou

AUNTENIEUTVIN AT Tuille

PREECIS PRI
32U UI%.em §19773%1
el Angade
| walulafonaivnssu
' ATANATIN UNINEnde
uATul U beew

o, LONETD19DY YIYSaUTy Yen9a

seiU U @103
g9l i Inende
walulaggnainnssy

o. uuslmamad [http://www.leonics.co.th/

html/th/aboutpower/solar_knowledge.php]

. NM5YNUYwawas
ASAIASIY UM INYAY

YATNUY U b

[http://www.leonics.co.th/html/th/aboutpower
/solar_knowledge.php}

Wenlgaly Ynsoy
32U UI%.em §19773%1
draldiln Inende
walulaggnaimnssy
FTAIATIN UNINRY
UATHUL U b&es

109



An Analysis of Induced Voltage from 115 kV
Transmission Line System to 22 Kot
Distribution Line System

Somyot SeesansuiNutthapong Gatvong8a Thassaphong Nanthamajéha
123pepartment of Electrical, Srisongkham IndustriatAeology Collage, Nakhon phanom University 4815@ailand

Abstract-This resear ch was aimed to present the analysis of
effects from induced voltage which hasits sourcein 115 kV
transmission line above 22 kV distribution line on the
same electricity post. This research was to measure the
induced voltage from electric field and magnetic field via
voltage transformer and then it was compared with
ATP/EMTP program which is a tool to smulate 15 kV
transmission line and 22 kV distribution line to find out
the result of electrostatic coupling or induction through
capacitive coupling which leads to induced voltage caused
by the transfer of free electric charge by wind or cloud.
This could lead to accidents during the operation, both
before and after short ground, since operatorswill suffer a
great harm from discharging inside their body. Thisarticle
will show how to analyze and give test results by using
ATP/EMTP program as a tool to analyze and develop
simulation for 115 kV transmission line and 22 kV
distribution line. The simulation results will be compared
with the measurement from real practicein order to verify
the accur acy of the simulation aswell asthe impacts on the
environment near transmission line.

l. INTRODUCTION

In the normal distribution system provided by
Provincial Electricity Authority (PEA), 115 kV
transmission line and 22 kV or 33 kV distributianel
could be installed on the same electricity post [f]
some cases, there might be technical difficulti¢msctv
could not be avoided. Another impact is inducedags
from 115 kV transmission line which supplies
electricity above 22 kV distribution line on thensa
electricity post. This research was to study thpaots
of induced voltage from 115 kV transmission lineieth
supplies electricity above 22 kV distribution lifit
does not supply electricity under the same elattric
post. The simulation was made in ATP/EMTP program
[2, 3] in order to analyze the real induced voltage
compare it with the measured value of induced gelta
Related research in the past was provided by The
Electricity Generating Authority of Thailand (EGAT)
and EMTP program. It was found that grounding
transmission line could reduce induced voltage [1].

Il.  THEORIES ANDPRINCIPLES

A. Parametersin Transmission Line

Parameters in transmission line by EGAT consist of
parameters R, L, and C at different number. In rarm
or steady state, the element of certain parameter i
important, for example, reactor induction. In tians
state, it is different, for example, stray capauita of
the reactor is important.

Parameters L and C will explain the attribute amal t
limitation in storing the energy. In other wordsstore
the energy in magnetic field and C will store timergy
in electric field when:

1
W ==LI" 2.1
=3 (2.)
1.,
W, =~CU 2.2)

However, parameter R will cause reactive power as
follows:
2
W, =Rl (2.3)
In steady state with DC, the energy in L and C will
stay steady. In AC case, the energy will transfaeckb
and forth between L and C and this causes reactive
power in resistance to the electric power sourcéhef
system.

B. Induced Voltage

Induced voltage in parallel 115 kV transmissiorelin
has 2 types: induced voltage caused by electiid éind
induced voltage caused by magnetic field.

Induced voltage caused by electric field occureimef
grounding. This is also called induced voltage tigto
capacitive coupling. A simple equivalent circuitut
be seenin Fig 1-2.

1. EXPERIMENTAL RESULTS

A.  Sudy Results from Induced Voltage by ATP/EMTP
Program

The study Results from Induced Voltage by
ATP/EMTP Program and Results from Field Trial. In
order to analyze induced voltage and current in N5
transmission line which supplies power above 22 kV



distribution

line on the same electricity post,
simulation model should be created so that it &/da
analyze and calculate.

115 kv Phas A ,Circuit 2
(x=-2,y=18.30)

115 kv Phase B,Circuit 2

(=-2y=15.80) |

115 kv Phase C,Circuit 2

115 kv Phas A,Circuit 1
(x=2,y=18.30)

115 kv Phase B,Circuit 1

I o=2y=1580

115 kv Phase C,Circuit 1
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Fig. 1. Power Line System.

1158V

2KV

Recorder

Fig. 2. Measuring System of Induced Voltage CalmseHlectric
Field.

Therefore, the simulation model in this study was
normal . This analysis was aimed at steady state and
the parameters were important factors to analyzé an
achieve the right and most accurate results. Théemo
of transmission line and devices, therefore, neebtet
suitable for the test.

115kV
@
22kV
Point A Point B Point C
25 Ohms 25 Ohms
- sm - sim -
Recorder Recorder

Fig. 3 Recording System
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""“ e
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Fig.4 Simulation Model

B. Sudy result of induced voltage

The study result of induced voltage in 115 kV
transmission line which supplies power above 22 kv
distribution line on the same electricity post @alis
by capacitive coupling in comparison with the
simulation by ATP/EMTP program and field trial
results yielded the similar values or about 4 kV.

T T
| |
[ | |
/0 o ____ - ____
| |
L [ |
I ]
- o 1 At :77 mn - - 7
[ |
[P T R B I "I N W AN S A Py Y N
5& Il | | I/
g L | |
|
072, M- —_wa_ - _ [ 1 T N ) I VA __ n
[ | | [
| |
| |
el el - - - -—— == It Sl -—— == 1
| |
[ I I
x 1 :
o 50 100 150
Time (ms)
Electrotek Concepts® TOP, The Qutput Processor®

Fig.5 Discharge Results

Table 1 shows the values of induced voltage
caused by magnetic field after grounding at 2 oint
at different distance in accordance with circuit
shown.

TABLE | THE VALUES OF INDUCED VOLTAGE

Distance for rounding Voltage Current
(m) M) (A)
10 21.40 0.10
40 24.30 0.12
80 38.00 0.16
1100 80.00 0.24
2000 120.00 0.34
6000 680.00 0.58




IV. EXPERIMENTAL RESULTS

Induced voltage caused by 115 kV transmission
line which supplies power above 22 kV distribution
line on the same electricity post could be defiag@
parts: (a) induced voltage was a result of eletdtims
coupling which was arisen from the capacitance of
capacitor between two line lead and between line
lead and ground, resulting in potential differends;
induced voltage was a result of electromagnetic
coupling which was arisen from current inside 115
kV line lead system. When there were currents,
magnetic field would take place around line ledde T
direction of magnetic field spreading is perpentdicu
to the direction of distribution line without power
resulting in induced voltage by magnetic field.
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Abstract-In this paper; we are designed generator for
micro hydro turbine power. In design and build, the
impulse turbines installed outside the water pipe and
generator for sample in performance test. The results
showed that the micro hydro power, the water pressure at
16,677 N/m? and the power output was 402 W, 1.7 m of
height, 77 % of efficiency. From the experiment, it showed
that the power energy was high efficiency and it suitable
for small dam.

l. INTRODUCTION

Due to the fact that Thailand is growing fast in
economic sector, resulting in more needs to useggne
It is all Thai people’s responsibility to reduceeth
amount of the energy usage, especially fossil &nel
electricity [1-3]. At the present time, Thailand is
suffering from the lack of raw materials, for insta,
petroleum and coal to generate electricity dueht® t
actions done by humans in terms of wasting energy.
Some types of the energy are non-renewable. If more
people realize the importance of renewable souofes
energy like hydro to generate electricity, [2] thewill
be non-renewable sources of energy left. Hydro is a
natural phenomenon which is caused by the differenc
of temperature, the pressure of the atmospheretand
force from the revolving earth.

These factors influence the speed and the power of
hydro turbine. It is widely acknowledged that hydsa
source of energy which exists inside itself. Theéoby
hydro can sometimes destroy houses and trees haswvel
let many objects blown away. Nowadays, scientists a
trying to make the best use of hydro energy because
hydro can be found everywhere and it need not be
bought. Moreover, hydro is a clean energy, not Hiarm
to the environment. Hydro is also unlimited [4-5].
Hydro power technology is another form of using
kinetic energy from the hydro movement to become
mechanical energy.

In this paper, we are designed generator for micro
hydro turbine power. The generator is fabricated
permanent magnet which connected hydro power. The
produced electric from hydro turbine is investighte
performance by input power and it suitable for $mal
dam.

Il.  SysTEMDESIGN

When, water attacks the blade, the direct flowenirr
generator which is attached to the production will
distribute direct current electrical power to DC
electricity controller in the bottom to store energy
charging batteries before changing into alternating
current power so that it can be used with electric
appliances in everyday life. Induction generator
consisted of;

1) The wire colil set [6-12] Wire coil used for wind
in generator has the diameter of 1.18 mm (Number 17
AWB) US standards with 75 times of winding for 9
coils. In order to wind, it begins with form coiétsby
using 2 pieces of rectangular plywood to stick éahe
other and from coil axis is placed in the middle.
Plywood is dug for 4 holes, each of which has tlze s
of 3/8 inch. The hole with the same size of 3/&ine
also dug in the middle to be fastened with forml coi
axle.

2) All 9 sets of wire coil were placed on the plywdo
with the distance of 30for each set The wire coil was
connected from phase A, B and C [7] as shown in Eig
Resin was poured on the model and glass cloth e&d u
to cover the surface so that the liquid was attdce
shown in Fig. 3.

Phase B
Phase C
Phase C
Phase B
Phase B
/Q Phase C
i 4 @ £ e
e} B A N

Fig.1. The connection of wire coil.



The output power of generator applied AC voltage
12V, convert to DC by the rectifier was 12 Vdc, A0
and bridge rectifier diode. The charger controlleas
the switching transistor which tested the permanent
magnet generator by changing the speed of the
generator that impacted with power output.

Permanent Magnet §

Fig. 2. Construction of Hydro Power

I11.  RESULTS ANDDISCUSSIONS

Figure 3 shows speed and power output of generators
for micro hydroturbine power. When, the water level of
micro hydro turbine power was increased causing to
output power and speed of the permanent magnet
generator is increased.
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Fig. 4. The water pressure of generators for migdro power.
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Fig. 3. Speed and output power of generators forartiydro power.

Figure 4 shows water pressure of generators for
micro hydroturbine power. When, the water level of
micro hydro turbine power was increased causing to
water pressure of the generators for micro hydrbine
power is increased.

Figure 5 shows efficiency of generators for micro
hydro power. When, the water level of micro hydro
power was increased causing to efficiency of the
permanent magnet generator is increased and dedreas
in water level 1.7 m to 3 m. So, the highest edficy of
water level was 1.7 m, 402 W for output power (ig.F
3), 78 rpm for speed (in Fig. 3) and 16,677 Nfor
water pressure (in Fig. 4).

Water Level (m)

Fig. 5. The efficiency of generators for micro hygower.

IV. CONCLUSIONS

The result showed that if increase the height ef th
water level, the water pressure was increased. The
production of the power was also increased per Thg.
peak was at 3 m for water level, the water presatire
29,504 N/mi and the power output was 655 W. While as
efficiency of the generators for micro hydtarbine
power was highest at 1.7 m for water level, 77 % fo
efficiency, water pressure at 16,677 R/amd the power
output was 402 W. It showed that the efficiencytrod
generator was guile low and the power output waka't
highest. From the experiment, it showed that theguo
energy was high efficiency when compare with the
input power and it suitable for small dam.
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