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nsAmaUsinanseualnihilvadiuiainueiives (Ig) veavsusaduvuliauna awnsamla
Tagn1sdmgunituansindasien aell
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JUN 2.10uannasngluilevaniainueliineseonainieas

WaUannauaiikeaseana1n1eas wssrulniiisuifewnitu Ao namawadwsssulningdn a was
b astudlethaunisuussulnid (Voltage Divider) 1nsauiansan
axlausaiulninfign A dandudsil

E|::3 = Ra X E
{Rz + Rg}
aunsf 2.7
uay wssdulififign B danuded
EH4= Rﬂ, X E
{Hl + Rq]
Ui 2.8

a0 sITUlNTTR A uaz B wWlsulduusesundiu (Eth) Sewvindu
quns (1.3.2.3) - (1.3.2.4) agla

E;.\B = Hg}{E - Ra}(E
{R2+ Rg} {R1+ Rq}

A1UNNSN 2.9

MATANUAIUNIUTINTIYA A ke B WgulAesiumnudumuwiiiy (Rth) mlalay
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R, R,

JUN 2.11 395ANUATUNIUTINNTA A Uay B

AIUIUMIAT R 57094 R1 way RA Wulussaunis
Rtia = Ri//R: = (R1x Ra)
{H] + H4]

aun1sh 2.10
AUIIIAT R 591799 R2 way R3 Wulussaunis
Rizz = R, // R, = (R, xR

{Rl + R4]

Aunsh 2.11

ANAUAUNTUTINNYA A waz B w38 Vth Auialsainauns

Ry = Rt1a + Rtz

AUnNS7 2.12

Y17aUBIABSABLINIY7 A kay B 31nUuLn A1 Eth wag Rth L L08u995
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Wenmuald Rg = Anusuyuresiadinueilines
1.3.2.1 fegrnmsiunmatnuiuuluasuiadnseianswuuliauns
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2.5 lul
IwihnszuansauaznssuaaduinafiauautRuarauusslomiwnmatuldusdmiuiaioddlnianely
Sudsdumnnudildtunssuaadunie AC tu orvvedinsldnufuruausanulaiihd unnssfuly Wy
sowwoslwihuedaldiul 220 Tad uidsduowosinwihdnmansdssnmiifiszuveaenntudu 380 Taad
3 wla 4 ane wianihdudy ddulunsldgunsal nihGsmsfdsiassloniuazanumnya
yilpvadliin

TihAnTuldanuassiianane wuu Sudadu 2 wuulweqlassd

1. Toi¥ihadin ( Static Electricity )
2. lnhinszua ( Current Electricity )

Inadia

lihadn fo lihiiAnainnisidoafidleoninguisesnangfuassiliAandsnudu Fmds i
aansngalaYnszAwYEorsdle WU o wisenaudagiuindnman eassgiuihvudaindany
fiAntumaniidont Useqlwihadn Weiauszqlwilud Tgifnusegliihdursioussqld udludige
Uszaliinagdemluaumun Tagfifiuvdseluihliduazansdseqedennduiodeasiu Tuiufifoinia
wisagsilmAnuszqlwildunn deinlianunsagaingainszsezmslng qléd UseqlwihiAndieg 2
yin Ao UszauinuazUszyau Auautivetuseqliii e Ussglwihvdadedduasndniudseqlin
Aayiiniuaggaiu

/ v >
\-j-_)<— -+ -+ (+) i\-_— -
Usegurilauiiu wdindu Uszgshaasi admiiv

wssaaduemem sanivin vaslses Tl

U7l 2.16
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WAnszue
Tnlinszuaie nslwavesdidnaseunislusilnianiinisludniivdagu namnunassudalii
Ugunas Adeanslénszualiiy GenelsiiAn uasadne ilenszualiinlvariiuain anudumugaay
nelfAnauseu lldudnnsifnaudeuduiinssivggunsalladn wu wvsdulniinssuaus
panilu 2 vila Ao
1.Wsnszuanse ( Direct Current %38 D .C)

Julwihiiifanensivalunafioinasnssesinarfinsashiindananienszualiihazlnasn
Frvanareluwnassnidn drwaindavanaglnaiudadiunselnanniuiidnluiiiugs deunduid
wigsidaitraviudsudunmaionduinaonnal mslnavesiwiiinszuansaut  unasiulaiis
Sindudfe dw-arglaunly 7% wwwesnes [Wudu

Tinseuansaudaeandu 2 Useian

1.1 sz uansslssnnasinays (Steady D.O) Wulwinssuanss suwiiads fe WBulninszua
aseilwasgnsaiianonasnlulniihnssuanssUssnildinanuunmeivie diulvane

v

Iivhnssuamssasiaye

U7 2.18
1.2 lelfnszuanseuseianlalasinane ( Pulsating D.C) Wulwihnszuanssiidudisndulslasinase
Tinszwanssrdatlauiannesaalaunluse 1995:589nsema (Santn )

Ao

Y
S

aa'aa'a’a¥

Iriinssummsa s

U7 2.19

t

’

AavantRveslniinssuanss
1) nszualnilvaluimmadeiiunaes
2) fifnusssuvdousundeuduuineyiave
3) annsaniuuszgliluwad vieuunnesle
Usglenlvadliihnssuanse
1) Tlunisyulanesingg
2) Mlunmmeaesmnaadl
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3) I oslanzuasfausuman

4) ylAamaniisoruausiman

5) lumsuszanseudliiduunned

6) l4lursasdidnnseling

7) T dulndnfuns wu arewsalnddn Wusu
2. TWnseuaaau ( Alternating Current %39 A.C. )

Hulihdidinsluanduly nduan fevuavesnssuauasussiulineidsuudasogiaue Ao nsvua

sglnalumevilanou sesnfaglvaaundundfisulnamiioundausn

v
1 Cycle

<4

urAIm sifiaA e va1 Iivhn szueedy
5U# 2.20

i ldtuegluthudeuduluinssuaadurun 220 Taadt Taefnnuilunisaduiauinay 50 asa
fetund wiefiis1dendn Aud 50 B30 (50 Hz ) T,ﬂagﬂﬁwqé’mmmﬁiwmﬂw%wamaaﬂ N nilou
fuiiesesiiulindneenun tuffostluguvesdayau ledim ( Sine Wave )

madsuasmedludatdmiulfluthudeuasBeuuais 50 ludade 1 3uit agndls Amuung
Uszimaszuulilenaazilsuvuiithusldiuey egratu sudnvidownuglsunisuszna 19l 117 Taad
60 1F5nd Y ultlu 100 Taad 60 1Bsnd wiodnnarsUszmaldlal 110 Taad 60 15304 n1slslndin
fosmsdsnszualnihanlildlnlutwldodiiussaninm diifoldlifansgadsluay (Fegade
fouiign) nagvildlasudadiligedu nsuvadliigatuassilissdunszuad asaelniduaindai
drunnagldergiiionnazazldvunalaundinseualiihluduainuing (nszdindnnsvesiitiedin
fhandilnaznunszualiinlagsninandi iflvnaduiigudnaradngmanszualniingss uasd
madieaglidauadnluld aenafeugniduliuasueldlufian ) Welwihdudadiastu (o
Bond ntflusege) gnaslugsanddnel anididreliagldudoudasiliflilnidag flddusunnede
Al ssuulaihdldy fueglutiuig weitarasuldssd

1) szuv 220 Taadt wlafien (220V Single phase) tluszuulwihfldfusgaudhuiSouilulae

anellazd 2 Wy wumdsazdu Hot 13 Line(l) niduazidu Neutran(N) anelati(L) Wuanediilul dau
aefinsou (N) WWumeroiulifusnoufioonanmiiouvasosmslnihud aedisnerdeduilsidu
dunseusiegdla msvegeuhaadulnnduaslaunageuldlagldlumadalnassdag dnluaelad
Trlazia uidluanelianseuasliife
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2) 53UU 220 T2ad 3 wld 3 a1e (220V 3phase 3Wires) Wussuuindeulni ludazadioudula
2wl 220 Taasfnuaria 3 Wuasduduans () feue nndudelaudumenameldnibu uwwudaedldly
Tse0mu ananu ivaenseiewhliimnsueudusunefiasintufuauilusaiuddinsingig
vdensse avudeniluna eghlsinuisnsiuiisvaeadetuudaslieluldouinde 2 wia
whiunasiiddyiaiienasnsnsieeins i sdessuienssaunnindusuiudevuinasdeds
o

3) 53Uy 380 10ad 3 1la 4 ane (380V 3phase dwires) tuszuuiuninansludiagduliinly
magaamnssuvierhll iuszuuilasadnauauganianszudlding usaadeulnihszninaaniy
wlaidlen 380 Taadie 3 wid dquanewdud 4 Juaefidondt Samseu (N) Sadudunsdiasiuny
funisiinnrosoutas wsuadoulnihsewianasuianseussy Tnldwhiudsasldoontn 220 Thad we
fisazendlamandsluldaufaglaln 220 Taad WHunisazansdenisldnulaeagldualatunsndd
gviaihy nsdnaunanszualihasnsonsshldlasagamniadsdsannselimensinihdnmandade

a) szuulal 380 Taadt 3 wla 3 @18(380 Taas 3phase 3Wires)svuuindefiuuuy 4 aneiieauasn
wraneilanseusenluwiniues A5nsthsinasien Wldtumnuewmes 3 wia 380 laadduduuowmesily
Tulsenuihly msfiuawmedvunalugldln 380 Taas wuilazsilalandau(poweninndugaeluan
ey
2.6 AoulnsarIsYaNYaa

sgsoszinaudlsaneadfulummeiuarivan vhnulngazgimsssuliifeglununnedeglusesiu
Ta drogluseduiidniniidsly duadeseuaunismsaazvhnisanlnaneenainszuulaeviuii( Load
disconnectiifietiosfunisamsyszquaanunmeifiunniiuluuazeravinliuummedideusitu dulvgay
SarnussfunisUanivanlifivszann 11.5 haddwiuussiuszuud 12 Tad uenainilidesauaunis
ysafasdensriuvedivanivii(Load reconnect) duunmeiimusiuiiintuaufisly wurass
137 12.61haddmyuuseduszuy 12 laddudu druussiulunisvidawunneilneialu(Resulation
Voltage)aziien 14.3 Thaddmuszuy 12 adilouunmesviosudy Sdesuunnesniliusisuves
LUALMBIIZANAY AtuLATasAIUANNITIN a1 asnusERuLI st uluwunneTFasTlagiana(Float
Voltage) &A1 13.7 1ad @1nsuszuu 12 1ad asulnsavisialaaiiaad solar charge controller %59
E}ﬂﬂiﬂjﬂﬁU@J\lmﬁUizﬂLL‘UG]LG]@%I 11 2 Uszian Aim PWM (Pulse Width Modulation) wag MPPT (Maximum
Power Point Tracking) Sifausauinnszua 10A — 60A way wse 12V 24V 48V wio 96V fisnAndaus
300-30,000 U ldenld reulnsavisaleaiaas solar charge controller wuaidu 2 Useianany
ANWULWANNITYINNU AD
2.6.1 PWM (Pulse Width Modulation) #ann13vieu Afe muqmmmﬁlmam?ﬂ'uvl,v\lﬂﬁmmt,misn
duwadlineil feszuuAdvia (Digital) WiieliUsendandsny wazanunsamuaunsUseqliidnguunines
i Gueened vilvuummelaidens Siladdulviuan sanugmevinnuidoudefugunsalineg wu nns
yhauveawssleaivad/ seiunmafiuusequosuumaed (s Trinans/ Inldey vielndnum) / nns
Frelul DC IiaTodldlniioc fifdasailonaeas fszvunisdalndslutd lunsdliuunmesindvun e


https://en.wikipedia.org/wiki/Charge_controller
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Josfunumnedide/ deuann fesainnisTdlvAumds (Over Charge/ Over Discharge Protection)
i1 PWM Solar Charge Controller 9u1af149 A1UAIUABINITITIIUAINTEAUUTUIanIzalWldeu
FaralUTl 10A 20A 30A 40A 50A 60A wazidenmuuseiu Input MEuA 12V 24V 48V %3 96V

2.6.2 MPPT (Maximum Power Point Tracking) wdnnsiiuvesial Ane fszuululas
Insiwaiwes viefivdyga resmuauguadyyalwihildanuaslosnead LU%’&ULﬁaUﬁULmﬁu
nszudlununiae’ wazdendygaliinigefignanunaiieuszadununimeiliifufinasnan & Fethids
Mmmm,ua%aﬂﬂﬁmsuumu mmmammaummauaﬂimmw wasuaneau’) Tutiad/ 9edu visneou
ﬂim nou/nasdunnd MPPT Solar Charge Controller UU1A#199 AINAIINADINTITITINIUANTEAU
Usinanszualnldon daialuil 10A 20A 30A 40A 50A 60A wasidenauuseiy Input leud 12V 24V
48V %39 96V
Famsszidlumsidendenoulnsavisalsaaad
1) limadenvnavesroulnsavialedneadingfunirfisuudomis mszdesdsiuiainiasmuny
Msrsasanndueusduiie Wesndeeulnsavisaleanead NILUAEI ILUNINI AINTEUa
i
2) psidenaeulnsarsaleaad Tsesduiuwssiussuuiidenldivu ussiuseuu 24 V msidoniedes
ANuANMITaTessuLsiy 24 V usthgtuldfisuiiesnuuuindmiu 12 V uag 24 V Tufufeaiusn
UL
3) msidenvuinnsvuavesreulnsanssledaditmnvaufuruaiuvesundeaad dazduerarh
Tiedesmugunisusanionunnesidomeld 19y reulnsasisalvaead sxiiad1inoginvenls
nssuarulainlvg Wy reulnsamsalaanaad 12V./10A muneauin gnsaauun 12V.dau 10A.
Lildvunauuns wiifuvunalea5aldle undsaniusazvuinagiien imp venflaainegudainvinlug i
A1 Imp thulsiAu 10A. MUl dnAuAFeddu 204 wuilidudu
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una 3
YUABUNITAIUIIY

3.1 vaenlaazunsuinserunanlniin(Bike Generator Block diagram)

4
\ 4

Bicycle "| Inverter Direct Drive Diode

Output
220VAC

|
Output 12 vDC  T¢ | Control Charger ”| Battery > |nverter

Bicycle vimthil Aana91unaanks1veanysdudIdanasunaluda Inverter Direct Drive

Inverter Direct Drive ¥antinfl waalwilaesundasunauiain Bicycle udadslv AC 1 Diode
Bridge

Diode Bridge ¥t wWasuainln AC iy DC uddslulvi Battery n¥oudarnluliisu Display Mini
Monitor

Battery viwitii Ul DC 11370 Diode Bridge waniunAulilda

Control Charger vihwihfinuaunseuadmiuniseia

Inverter wlaslwann 12vDC 1 220VAC
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3.33uduUsenauvasanseululninusznaunie
1.9n5874

2. 90N
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4.Diode Bridge

5.Battery

4.z¢

5.Solar charge controller

+

5= N\ AC
KBPC5010
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3.4 ANSINIIUVBIINSTHIUNAR NN
asandaunalpenistudnserundrimdaunadsluiinverter Ingldvannisuaalndniu
aunuLkindn waleACaslurgasRectifiendiaiUdsudulnDC wddaihlunsaddulusnnes
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NANISNARDY
Wesndesnisnageudnsenuithua 30 wianansauseallauilus Jelihnismeasdaenisiu
dnseruegaseitiondunal 30 wii/ase Inevihdududiuau 3 asa lnglduumnesvunn 12 Tiad 9 wend

NANISNAADINAIN
ASIN 1380 srwuhadfivsaduunnes | woudvmzenda
1afnauY1sa | 1anmnasrnsa
1 30 W9l 10.7 V 12.7V 1.5-2.8 A
2 30 L9 127V 127V 1.5-28 A
3 30 L9 127V 127V 1.5-28 A
594 90 w19

JUN 4.1 anuansliadnewinnsmaaes
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Solar Charge Controller
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undi 5
ayulgymazdaauauue
5.1 a3Unan1sMnlaseu
Tasssudidunisidalninlnennsldanseudulaih Wsdaliihnssuaaduioussihundsudy
Inflnszuansalagliaeasuind udnhunvszadnfuuunmeiamunulag led1fufaeesdausamisn
asrvdeulduunmedldusadudieladesandisalanveuania

5.2 Ugywmuazismsudly
MnMsneassnsviuveinseutulnindymanuaslunsianseualui wiliaunsaldunsia
aa v A | A= o g v & Y o s v oy A v Y
wuuAInealiiesannszualvalinaideinly Judiunelunasinlngl manguisaideululdunsia
LUUOUNABNUTIY
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http://solarcellthailand96.com/knowledge/solar-charge-controller/

https://sites.google.com/site/physicsfunny001/fifakrasae
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