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Designing and prototyping of mobile solar charging station for

electric bicycle
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Abstract

At present solar energy is another alternative that men used to generate. The
preparation of this project was to study the effect of solar energy that can be used to
generate electricity to meet the needs of this project is a project type and project-
based application. The main objective is to study the theory and design principles of
the master suite. Install the master station for charging from solar cells into portable
electric bicycle Create a master suite and a master suite of testing stations charged by
the study, design and build a prototype charging station. The solar system consists of
solar battery charge controller. And the power converter is a critical variable. The light
intensity and temperature when the light intensity high the flow from the solar cell
will be higher. While the voltage does not change. When temperatures rise the voltage
is reduced while electricity unchanged. How the experimental from solar electric
generating station. The panel is angled 16 degrees to the ground by two panels will
be types of panels facing south. And rotating solar panels on the storage voltage
electrical power from the electrical panel. Then experiment with electric bikes. The
electric power produced by the solar cells into a battery charging electric bike. Put to
the test run at a speed of about 20 km/hr. Found that the solar panel rotation. It has
higher energy than fixed panels facing south. For electrical energy will be sufficient to
charts bike or not, depends on the light intensity and temperature on a daily basis.
Data from the past. It has the power sufficient to charts bike. Which can be used for

about 30 kilometers, which is enough to operate in one day.
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1.1 #Handniea (Single Crystalline Silicon Solar Cell) wiaidaniulude
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g‘dﬁ 2.2 Single Crystalline Silicon Solar Cell

(Fan - http://www.klcbright.com/image/solarcellpanelmonocrystal jpg)
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31Jﬁ 2.3 Polycrystalline Silicon Solar Cell |

(ﬁm - http:/Awww klcbright.com/image/solarcellpanelpolycrystal jpg)
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2. \Wwadnaseindiivinnnazuasiaddneu (Amorphous Silicon Solar Cell) toad

a € o s aa . o) o s a sa
wearindviinasuainaddnau Amorphous Silicon (a-Si) iWun1suamgaanataindan

<, = 2 oo o o [ H] o =] [
yiianila lagldaniddnon arsluteu wasansvieaeianegluzuinwnmun thuadaudy
Wauun (Thin fitm) asuuusiunia wivwaain wiswdulans fivszdninmlunisiudesusy
wdsnumnisiiandndaneu udldegtulafinsinmaluladadeTudunldlunaada viild
AMTOARAUNUMINENAY Wastiulssninmaeiiu Tallssdvinmgussanniasas 6-8

’E‘Uﬁ 2.4 Amorphous Silicon Solar Cell

(7 - http://solarcellthailand96.com/wp-content/uploads/2015/07/Amorphous-
Silicon-Solar-Cell jpg)
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3. Wwaakasafindimihanansisimirbuy waduaefindgilnaisuizneuvesneu-
wWasduiaeulatgialus (Copper Indium (Gallium) Di-Selenide) 1Y uirasuasaindldans
Ha@uu8 Copper Indium Gallium was Selenium lagiiviaald Cadmium Sulphideuaslaild

Cadmium Sulphideifutiwiesluwaduaiefing Svisudiandniien (Single Crystalline) waz

1
a =i

wEn5 (Polycrystalline) waduasaWindilailivssdninmadlndlfasiveilandnddnen
I‘J
agilizanm 9-13
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gﬂﬁ 2.5 Copper Indium (Gallium) Di-Selenide

(a1 - http://solarcellthailand96.com/wp-content/uploads/201 5/07/Copper-Indium-
Gallium.jpg)

9. LLUMLMB'%(Battery)

svmihfifudisasiiih lunaiudearfieadliananuiasld (anaiv)
wumeeduzaniunsldmilussuuigaduasoniad aslduunnedain Deep Cycle us
avilyang? Jumansodentituwuameiededuumuls Wy LULsRITaIUR Wi wunined
Wk (Sealed Lead Acid Battery) ¢ #saziisrangnnin

dnunizaaimnisudeeseqluivainunags

mema?ﬁanuwsnﬂéaaﬂisﬁl(ﬂisua)'lw%‘lﬁﬁaEJ(ShaL{ow-Cyde Battery) A
wumasTfsonuuuliudesussalihlatszann 10-20 % wowszqlwihsmAauesinans
grialszglvsl nsddesseylwihesiindaadunenanid(Ah), 100 Ah mnefuunnes
ansnuaesUszgnvdlail 100 A 18 1 Tudalus(unnuduaidliannsahaseduls
wizidlaUdosUsginuunmeisunun wuameIvsdsiuiiwiudnsamunsoldes
aannldifiss 10-20 Ah wdsniuassisnihmsninlsygiiduteuntsrnelszqaiemell

o 1 1 H

wuamaifiananiavdesyuszinTssallnwibliunn(Deep-Cycle Battery) AanunLng?

annsaUdesdizglaas 60-80%va1Us¥yTannauningyin susalseylil drumnnuaiay
dntgiussuundandsmiiwihluduinondy

=

LupEaLUURAsL el EAUsSsULISa R L8

L1

o o < a 3 iy o
wumwmaidmiusuuaduateindiivigluiswanatioonn wanuiumneing
sUnuunsYimamei wuaweIdmiuTsuuadiuaiefindnrsiinuantfinal

1. fimsuszqlivaslihdenssualuihaidn (Uszanes 0.1 s 0.5 wiwed 10 Ah

Yasnszualwdiinmua)
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a. IASputadly (Power Inverter)
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naManaAIadLUadly
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Tassaitanelursaninndadly

- ganauIafine’ (Converter Circuit) Aavinmiindl ulaslnaduainunasdtelv
AC.power supply (50 Hz) Willulwasa (DC Voltage)

- YaBuIasnes (Inverter Circuit) Favimiiil wuadluase (DC Voltage) Tvilulv
4dU (AC Voltage) TlamnsaiUdsuudaussdiunasmnalé

- genaasAUAL (Control Circuit) Fevimtihil AruAun1siuTenrounesings
wazgAauLIanad

g MV asdubedings (nverter) inuiiuldlutagiu taud

- milgaunsallidniesnglidr9ee wSeniTenin UPS (Uninterruptible Power
Supply) Waundaulwiiu, IWan, Wiy wazaiusuniy Predesiunaiaauidewsse
gunsailwih Tnglwihiidsedl asfuluwuame’

- Tdravaunrnsivewamesidinszuaadulaslgndnnisalvauainuves
) ) A w o a = A4
wsaiulvhnsvuasdu Wedeansliuseda (Torque) Asiiyng ArsGaliuAsuwUasly

- THudaslwimnszuudsmasluihussgariinlwdinssuansdlinulninssuaady
wwaudnasliiagly

- Tfluszuumegaumanilindnnisuiisnilmiaauiou (Induction heating) %4
Tawssiulwinssuaaduaudgslumainu

222 gjmﬁlﬁm*ﬂ’aa
gesiililunam adsihilrnnuasadiasonind
P=1*E 2.1
Taeil P dig Aaanalidh viae Ao Tnd (W)
I Ao nszudlnd e Ae wauwus (A)
E A WsasulWsn dividae Ae Tad (V)
Ah =1%hr (2.2)
Tneit 1| e nszudlviih Swie e weunys (A)

Hr Aaan (Falng)
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ARSI TUTI (Wh)
YUIRYDIUEN = 3 - — - (2.3)
Falue (WRnomasanfindflate 1 5u)

° v = o Y
qmiﬂ'\uqm muﬂﬂﬂ‘itha/ﬁ’ﬂm U LLUﬁlmaiﬂquqiﬂﬂquqmlﬂﬂ']ﬂ

Ab = fiwdasusn / lusedulihuuniead X 0.6 (% misldnunssualwihiiegy
wumRe3) X 0.85 (UszAnBniwuad Inverter)] (2.4}

inventer
]

e 1 L o &
UM 2.6 uansmInalaslasiasiRdLUUBYNTY

\,

«f ! =
FUR 2.7 wanamsslonsigatlaeirdiuueu



Inverter
. +
[

d 1 « o L4
3'1]1/1 2.8 uanan 1INDUAILTAGLLEI D TNABILUUBUNTILAS LUUTUIY

WAwLMIEBLUUEYNTY  wHAlEAIRE#B T Induwn 12V 4 A

60volts (V) x 4 amps (A) = 240 watts (W)

el o 1 (3 = «
SEATUINT TR UUYUIY LHAalTaaLENaIAsTIUIR 12V 4 A

12volts(V) x 20 amps (A) = 240 watts (W)

o= o

ghTan AaLUY v wralwaauaIDIfinduun 12V 4 A

5 x 12 volts (V) = 60 volts (V)

2 x d-amps (A) = 8 amps (A)

60volts (V) x 8 amps (A} = 240 watts (W)

Area within peak sun hours equals —
total solat irradiation and oquals area undet
solar irradiance curve

/ -Solar
X / tiradiance
/ Peek sun hours \

Sunrise Noon " Sunset
Time of day

Solar iradiance {W/

l'-'[ L = 1 1
E'Lhﬂ 2.9 UaARIAMULDULASDY E]\'lﬂ'N@]'WIWEjLLﬂﬁB“U'NL’Ja"I
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auunil | gaumgll
Time Amp Volt Ah Wh | watt | wilonme | Toume
10:00 3.85 12,36 0.89 10.8 455 30.1 27.6
10:15 379 12.67 1.25 14.1 43.2 30.8 28.8
10:30 3.74 13,15 1.342 17.2 48.1 31.4 29.8
10:45 3.67 1316 2216 29 48.4 30.4 28.4
11:00 217 14,94 3.036 41.4 429 345 29.7
11:15 2.69 16.68 3.675 50.7 a1.7 35 299
11:30 2147 17,71 4,213 58.6 45.3 32.8 30.3
11:45 2.55 17.61 4.835 69.6 40.5 34 30.4
12:00 2.62 17.36 5536 79.4 a4.2 36.4 33.6
12:15 2.74 17.54 6.136 89.5 48.8 37.3 314
12:30 245 17.52 6.736 994 41.1 35 31.5
12:45 279 18.15 7447 | 109.2 a7 37.6 31.8
13:00 2.78 18.2 8.132 | 1197 50.9 36.3 324
1315 2.65 18.19 8.659 | 128.2 498 36.7 343
13:30 2.58 18.22 9221 136.7 39.1 37.2 35.6
13:45 1.95 18.82 9.702 | 1445 352 437 34.8
14:00 1.95 19,76 10.121 | 1513 323 36.2 32,2
14:15 1.87 1894 | 10.521 | 157.5 347 383 339
14:30 1.83 19.38 10912 164 30.3 42.8 34.6
1445 1.61 18.03 11.286 | 169.9 27.6 39.8 36.3
15:00 1.32 18.08 | 11.628 | 175.5 26.5 394 38.1
15:15 0.94 18.78 11.911 | 1801 16.6 40 36.4
15:30 0.78 l6.d47 | 12164 184 204 37 34.1
15:45 0.95 17.93 12437 | 188.6 159 40.7 349
16:00 1.07 1712 | 12.685 | 1925 17.8 375 34.8
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aounndl | aaumgil
Time Amp Volt Ah Wh Watt | wilauss | Téuwe
16:00 3.58 13.49 | 0.364 48 47.8 30.7 284
10:15 1.64 18.3 1.324 18 31.6 33.6 29.9
10:30 1.64 19.97 1537 | 215 23.9 32.2 30.1
10:45 1.59 19.21 1.866 | 267 29.7 32.6 31.8
11:00 1.3 19.01 2162 | 319 25.3 31.6 30.5
11:15 1.61 19.35 | 2433 | 375 32.5 36.7 34.5
11:30 1.55 19.83 | 2.808 { 424 30.7 324 30.4
11:45 1.78 1896 | 3.169 | 484 341 38 35.1
12:00 1.85 19.89 | 3.498 | 53.8 34.8 333 321
12:15 1.59 19.16 3.91 60.4 28.4 36.2 34.6
12:30 0.92 19.7 4.232 | 66.6 213 36.8 34.1
12:45 1.5 1943 { 4.54 705 215 34.8 32.6
13:00 1.68 19.63 | 4.868 76 31.1 34.6 33.2
13:15 1.46 1896 | 5212 | 813 28.04 333 32.6
13:30 AN 17.94 | 5525 | 86.6 £3 41.5 375
12:45 1.08 19.6 5849 [ 91.9 21.3 37.3 36.3
14:00 1.23 1886 | 6.098 96 234 38 353
14:15 1.34 18.9 6.387 | 100.8 215 39.2 36.2
14:30 1.26 18.73 | 6.661 | 105.5 224 42.4 36.3
14:45 1.15 19.62 | 6.923 | 109.8 20.1 36.4 3r4
15:00 1.07 19.01 7.164 | 113.9 19.6 37.6 357
15:15 0.61 1836 | 7.392 | 1179 153 40.3 37.3
15:30 1.01 19.68 | 7.574 | 121.2 16.3 395 354
15:45 0.53 1891 7.753 | 1241 133 373 373
16:00 0.63 1955 | 7912 | 126.8 14.9 36.5 354
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1 9 duray 2559

gl | auugll

Time Ah Wh Amp | Volt | watt | wilouss | Thuss
8.00 0.031 6.7 0.78 12.08 9.4 29 28.6
9.00 0.646 7.8 2.01 12.28 235 324 303
10.00 3.022 37.2 3.06 124 37.9 344 32.2
11.00 6.273 77.6 2.22 12.37 241 358 336
12.00 10.263 | 127.2 4,38 12.62 61.5 38.4 35.1
13.00 13.3%36 | 165.8 2.81 12.51 27.2 424 37.1
14.00 16.249 | 201.5 2.2 12.55 38.5 39.8 37.5
15.00 18.635 1 2308 2.72 12.54 30.1 451 40.6
16.00 20.891 | 2589 1.83 12.46 28.3 41.1 39.8
17.00 226 279.7 1741 12.43 15.9 43 40.7
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