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Chapter Une
Introdduction

Photovelizic offers the ability to gonorgle clectriclly in a clean, guict sk

relinble way, Photovolin systoms are comprised of photovolaic colls, dovices that

cnerpy divoctly into oluel tricity. Docause the SOGTo0 of fight @ usuadly

> son, they are ofien callod solar zeils.
Phenovaiiale are paining populatity sroun! the world as thelr prices dechne

and efficipney nereass.

The Basivs of Photoveltaies
The photovoltate cifect is the procoss by which sunlight s copvane of dirgotly

nto clecirioh

b
fonted
N

Photovelinie cells or solar colls, are pypicatly magde ol g thin walcr-

V
“

Bhe silioon semiconducior material that io treaied with other clowents to Loate 4
pepative and posiive fiodd, A wvolape potoutial of one-hall voll (0.5 s creatod
hotwoen the positive and negative sides of the photoveltais el When o photon of
fipht sbrikos an alom of silicon in the soler ocil, the sranefor of oneorgy Dres &y
clotron, The fred clostrons low i one direction from the foree of e slecirio

field, Uwough g commeelion of wipes 10 a3 load or some s elecivicnl dovice and returns

e positive Javer atber merforoaing useful work. The cell acis as g ool
4 i i i

fowe

penerator, as ore lght ikes the f cuprent are penerated with

Hitle effoct on vollage, Also, the amount © fourront poneraicd B pROpor rienal to ihe

amourd of surface ares of the oo 1,




The ouipst of a cell is affected by wmp 653

e

teraprrainre, the lywor the oulpul power am {efficioney along with a degrease n g

gre connccizd M1 RS and hinations 10 genorsil o

Hie, The

i the colls in series, higher voltages

% g,
fred

desired volinge and corrent oupy

are proviuced typioally to mmich the Jead vedigee, The sy of colls & than
E - by d

connenied, encapsulatod, and so

2
5

- AR SNSRI
kN ORIRNOXHER M\(xvvy«ﬂm GYOJ'Y-"M}S’ AT, LR
. AP senoes :
‘ : AN AN e o' .
3 ’m~%-- .
’ .H.m"""’w‘l
il
.
-~
AT I
ﬂ"”w"
»e:::_»v_h
S
o

CURE
FLAYH

Vipute b7 Phutovnlicis coll oroales nogative and pasitive cleelc foid
]

Commnication systems are jleal for photovoltaic bogans

1o nperate ad roguire reliable power souro

need only a small amou of ones

systems is the only offoutive sishut

The use of pholovol
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Phegovoltmio  systeans are mobife, silont, durabie, virtually mainionsnce free mw
zasy 1o install

conclusion, # is “The mosl wlable sowree of clectric power ove
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et

[Upe
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wepted” amd notd “eollider and phetoveltaie tochnology oo hand-m-band”
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Abpe and Objoctives

The sin of the shady is to ook a the viehilsy of soly photoveliaic, as :

sopeee of power fov mobile phones, and the ohicctives are

iy To design an alicrmstive masthod of powori
Comynuaneation (G350 ) phon,
2y To bave an offective solution (o ostablishing fclecommunicalion nelwork and
koopiog conmunication systom (G 8, M) reliable.
seope of Busdy

Dhag b0 the Bagtioss ameount of mdoomabion tha could bo wanored oa thi

Py Yo
inatl atoun

W consiramb

i frving to achiove this project. The

M DUOYRIC G INGCDCHGOTE,) ICUEnie glectrical WO BOUILO i

seope of thes study 13

comrunication sysiom (.58 phong,
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Statement of Probiem

Dl io the various problems alfecling conventionsl AHerpabing Corro

g

YOS SNV, W Bich marghy

is 0 the frm of oxpense, in officioney i pows
25

generalion, ransmission and supply, s mporative sl an aiiernaiive bo found 1

srftor solutions i poworing mobile phong

Yhn perend p4s0et ryge tere oz 3 o0 pupseige ood e T et Tt s T Py wgrgvey e
Vhe motivation for s study is aeite olear, although pumerous rosuu

PSS VRS SUNNSITUR PN PUE PR T St U T I T PR PP PYPTS I PO N s gt e ben
have beon done on suler-photoy chiaie as o source of repowable cporgy, ot bo

et

calmuatively troated the aspect of designing and comstruction of o sular

& Sopy i i,,»,- .
FERN TR CA IR S 1M R 510

phione char the viahility of soler pholoveliain as ¢

eommmivally vinble altcrostitve to AC power supply, o assist fucilitate mation

dovelopment. Hwi y frprove the gualily of Bl i Nigeria st the tong.
Benefits of Study
Belinbility amd durability of the photovolinie module. This system has th

sotential 10 become the “beat” method of poswer genurution known for moelsle phow




Chapter Two
Literature Review

Historical Background

Research into photovoltaie tochuoiog)

vonnohudod
diroet propamtions to the dopror of Bs eaposae e dight. This obscrvation of ©

photovoliaie offoot fod many seicnisl iment with the relatively uncony

sloment with the hope ol usmg Lty

ar elocinic oo

The ool presducod slectriciy without corsurnng auy matorial substance, w

<

withwrut poneraiing boat,

Browder scooptancy of photovellaios s a power source didn’l ocowr un

YOS, when Albert Tlnsteln offorog Cihe pholesieotric el

wories sl fo g greaber understandmy of the plosiesl process

clectriciy from sunlipht. Sciontists continued lmiled research on 1

2

e i FTSRPOE S o i PN acd
wie iy low gl BHOICnOY g

seloriwm solar cell through the 19307 &
production costs.
I the earle POS0Ys, Bell Iaborslories bugan a search for a depondable way

powes rosmole comununication systone, Dol sclontists diseovered that sihicon, ¢

i

owns senaitive o fight mnad, whon troed we

second most sbumiant cloment




cerigin mmpurits, gmowaaled 8 osebslantind vellaee, By 1954, Bell bboratoric
(A A o *
developed a sificon-based coll that achicved 5% officionoy.
P " S R & B e I T [ERNTS DTN FEV 7Y% kPR g
Phe first von-laboratory use of photovelinl woehnology was to power

telrphone repeater stabion in rurad Ueorgs i the e 193875 Mational Asromautic

andd Spmoce Adummstration (NASAY scientists, sooking o Bpht weight, rupeed an

Pl

$iabn - -y vint gy eesn ntwaberiade . Sougr gmemezengs vy ordiond s e d ey
rebable onorpy sowes swdable for ouler spoee, mstalied a photfovelian systo

comsisting of I8 colls on the sutedbiiec wanguard L by the card

YO0 s, pholovoilnic systoms were bolng insteibad on most satelliies and spacoon

Today, bomes i ibe Uniled Siates use some iy

po of photovoliaie toohng]

¥
H
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cs The donse sorest goners

sd alse creating sistaimable coonomic opporiiay
by corront photoveltaie application provides propvise for this rapidly dovelopin
sehnolopy.
Photoveltaic Svstom Components
Photovelai: sysiems are built from sovers! mportant components, The ot

components amd subovdloms shud, i woembination, wooverd sola

chortvical pnorgy sudable for connociion 1o a ulibsabion load. Boly systoms have &

moet bigh standards of reliabilily and cconomic efficioncy. This can ondy b

poarantieod by the use of Deld-poveer qualily componags thal are wollmatcher

These compwnents arg;

Holar Ul

basic wit pholoveliaie doviee thal generates DO electricity whe

caposed o Bght, A bypical sthoon eoll produces o poneratos o putontial differone

£




of aboul (L3 volls in normal oporation and up i 6 amps and 3 watts for largor o
cells. For this reason, solar colls are comnected in series to bring the voltage up €

waelid Tevel, For example 30236 codls are normad enough o charge o 12 voll balic
537 4‘.‘:’ £

Several variety of silicon fvpe sekr colls and solar ool modules available wa

- Mopo-orysiatine Oell Modules:
%% are oblamsd wih {

coll eiliciencies of around |

:

i1y

ut front a mono-crysiniline sdon wrystal They we chomio

o a very fong Hoe s praperty protecied

siaihe, 50ty
- Bule-Poly Crystalline Ooll Modules:
3 3

The coll muonufchring process i Jower i cost g codl eilniencies of o

it rony & wasih-ingod

ground 12% are schioved. A mulirorystalin

wii-crysialling siticon and s generally sguare m shape,

poid

Awmsrphaus/Thin il Silicen Modules:

These are wade fom thin Bhes of smorphous silicon where efficiency s oy

forwor (6-9%Y but the process uses loss maderial, The polential for cost red

. -

. ST S Vi Yomgsin vgga b e < P T B T Yoo
i prentost for this bype and much Poar Tooeni YoRD

s . L ETE L o eevn ] gy 214 o ceyiaced o §3 e e suge
develop amorphons sificon technology, Linlike mono-and waalti-orystafime o

3

with amorphous sticon there I some degradalion of power over time,

2,23 Phatoveltzic Medules

inpother, w

aafly fnoaaealted anit of convoniont size for handling and as

bly with the fonn

it areays, The derm Smodode” moofler
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Fig 2 Pholovolige soll rowdele and grray

building blocks of solar cleciricity are

Hoxibsbily i applications,
Crutpont of Seday Coll Module

The power outpyl of o medole «

mwodute, the trpes of colls, and the total s
il of g module changes dopends o
~ The st of sobr raslintion

- ihe angle of the modude with respest to the aan

npcratuwre of the module

s

v .
Ty Fe
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foad (o
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- The vodiser atwhich the
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moshulny in nature, alowing

feponds on the winber of cells

Fbaticryd s drreary power oo the modude
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The outpad of a soler coll s mperature dopendest. Highor coll temperatures

Vi L2 TR TV S SIS & IOt VUL 1l AUV ST e F o erpy s
fead o dower cutput, and beneo 1o lower efficiency, The lovel of efficiency

wdwnies how mueh of the radisted gualily of Hght is converted into useubls

clecirical coergy. Bobw coll wodale outpul 18 very much governed by the

mtonsily of the seler madistion on o module. Higher iniensity of soly

while lower radigtion lowers the

rashiation dnroases the module outp

visltage ol which corrent is producad,

PFhatovelaic Madule Performuguce

.
i

Yo wmsure compatibility with storage batteries or lond, B i nouessury o

keow the eleclrical charactoristios of pholovelinie modules., Each solr ool and

maxdule has e oven partioular sot of operating chavasteristios that can be described

by the currenb-voliage curve, which iy boller koown as the 12V curve. 1Y curve an

wand t0 compare seler coll modules, and o detormine thelr porformanes s various

L300,

fevels of insulation and tomperatures.
A photevoliaie module will produce s maximum current whon there s

Thas wonld bo o shori-clhroull bobweon ds

cssentsally no resistance By the oinoul

positive and pogative tomnals,

Thas maximum current i3 ealled the shorl cirealt current, abbroviated 1050

When the module 5 shovied, the volinge in the oircnit is zern,

Conversely, the vaodmun voltage s produced when there tv a hreak in the

cirpuit. This s called the open circuit vols

condition (he resiy

incompiotz, These two exdromes in ol resistance, and the whok FANQL &

,




conditions in bebween thom, e dopiciosd on g graph eadled o BV {ourrani-voltage)

faeg &

curve, Currem exprossad m anps, s on

vertical y-axis. Voltage, in volts, & on

the horvizontal waxus.

Yaiia

Fig 30 A typieal currentovobiage surve
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T2 Phetovelfsie Hattovy
Batterios are group of clectrchemical oolls devices that convert chemoal

w3

- ,Ld

pugrpy o clectrival enorgy. T oo bvpes of ballory systemy

acil™ and *Wicke! Codmnun”

HECAD BATTERIES

Sonotimes called *Alkaling’ slorsge batieries m owhich the positive actiy

materind is mickel o T mopative containg cadimiun.

CHARACTERISETION
w The wro mom cHpensive

3

« They are less cfficiont per usi of than lewdacnl bolleries (ow

e g

eificioney: B3-B0%5)

«“

- Weory cxpensive 1o dispose oleadminm is corsidered very hazardous

- Have loager hie compared o most

Raea
:.4-'
T
el
N
"
e
A
iR
xH

Roquires Jess nrdntenanze than mest lead-acid

- Can by completedy dischorged w st the can be fof

Y
"

13

for long poriods in a ow stale of churge. In vory sumil systoms swithont charpe

coptroliors, this is an bnporiunt sdvardage.

LEAD-ACID BATTERIES

Load-geid batleries have plates made of lead, mined with other matonals,

g s e B TR SO SRUESURRT S SEDUIIE SPIL S T ROV SRS SUPNND-s S WU D T SRt It :
submcrged i o sulphuri acid solution, The adeacid ballory 45 still the batiery ¢

cholos for 999 of aolar and backup pevwer systems, They are the most commsn i

2

Habe systern sl rendily aveilble pearly Sverywinore i the world,
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Chargse condrodlors provent array  from overcharging the battory  and

e
e

sutermptically disconnects bad fom the ballery during deep discharge
s vy ivFesa g i PREANE S PR
Fhe magor clusses of charge controllor ave ae follows

- e and two slape

Fhiee stage PWHM (pulse width modulaion Bype

Three stage MPPT (maxdnuam powsy poing backing) type

Oine and twsy sz charery wore the best available endis, but now have no oroner
& £ Y i ¥
a-virtlaie systonn They will dramatically reduce the

ploce g welbdesigned p

fife of the batterws, and decrease power mpat from the photovelinic pansls,

stmpes, he Uurd stage veoguires

+ 3

that the current alewly decrense while the ¢ remaing the same, However, the

7

mpat o the controller is fom o photovoitals panc that does uot aulomatically do
this, In order 10 achivve the third stage charpe, the PWM portion of the controller

vapidly sveiiches the varrent on and off. By adjusting the widith of e pulses {pulses

by

wighth modulntion) the cwront thot the butiory Cenny boeoadiostod, Thus, the

K : 3 P LTV ] 3 g BATRIFY sy PR P
alicr is able o provide Boe control MPPT charpers use adl the trcky of the

PWRL charges, (MPPT squecres newe powsr fom ihe pholovoliaic

§
BN
z

\

makay tem operate sl thelr most offiient voltage)

Additionally, most of the MPPT controliors can sl perform DX voliag

comversion, This mowns the photoveliaie pancls can operate at o different voliage

than the ballerics. This & g major sdvaniapge for long wire runs,

virlage power fom the photoveltaie pancls ¢ G ] boe brought i on a smallor wire
L9 3 .
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Types of Photovolinic System

standalone Pholoveliaie Systoms
Prrpct current systoms with ne storage {Day use systoms)

Privect curront »

HHLOTIRS

Dnrect carvont systens poworing altornating current loads

Lty Lorid Tulerconneoted Svstoms

STANDALONE PHOTOVIH VAN SYRNTEM

Standalone photovoliaie systems cun be configured inomany ways which are;
Fureot Ourrent with no sterape {day use systom)

The simplest aud Joast expensive phutovolfaie systoms are desipned for day

. PPN P Bt U A grran e oy byt bene g irenst ot d Bar Ton o TETY s Fiovenings
use only, These systems casiost of modules wived directly to o DO appliance,

Rea s

wilh po storage deviee. Wheo the sun shines on the modules, the applisoee
consunes the closlricity they gencrue. Mhgher msulalion (sunshing) levels

resitlh o ncreased power sulpad and groster load capaciiy

g

2N ié":j«"."_;,, FEIOie walar D

7Y Array

Fig 4 rect Corront with no dorays (G z, ase Bysiom)

L
3 &
13




{1} Bireel Covrent Syntems with siovage batleries

bt or during clowdy wosthor, photovollaic systoms

deoa s of starting olos Batterics are the most

7

ottt sohibion System oads can be powered from the batteries during

the dday or nipht, continuosusly or injermd Henbly, regardloss of wonther, Iy

addition, u batiory bank has the capacity to supply high-surge cureents for o

I

brict poviod, sivine the sysiem the ability to porform difTicull fashe,
E R ] i x

8 oy
VDD

PY Areay

Fag St Direc! Currest Sysacms with siors

ok

This systom’s basic wompononts wwhule 3 photovoligic moduls, charge
eontrndiers, storage batisrics and apphiances Ohe system’s eletricsl fady A

tattery hank can oo from small Dush ight sise battorios 1o ooy of
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withstund bolng deoply discharged and thew fully rocharged when the sun

shines. {(Conventional amnmobile ballerios are nod woll suited for use in

S
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photovslinie sysioms and will have s iseh offcciive lves) The size and

'

comfipuration of the battery ook deponds on the operating volinge of the

systern and the amount of night time usage. o addiion, local s

vy

P

comditions muost be considered In siing a babtory bask, The mamber of
mrshudes et b chosen in sdoguaiely recharge the battories dunng the day,
Gatieros st ned be abowed to discharge too deeply oy be overcharged-
eithor situntion will damops thern soverely. A charge controbier will provent

the batiory Bom overcha

by aclometically disconnccting e moedule

b3

from the butiory bank whon i iy flly eaded. Most oharge sontroflons also

prevent bafiovies Bom roading dunporously low charge lovels by stopping

3

the supply of power lo the DO

fods, providing charge control s oritical o
mgindaining ballery performance i all bat the sunplest of pholovnlisk

sYEiems,

(i Dvect Current Syeiems Powering Altersating Current loads
Phosrvolae modulos castly produco DU olestrical povesr, but wany
comunon appliances reguire Ao power. Pireet current systonss that pov

AL losds must

a0 an vertor to converd DO cleotricity to A4

bnverters provide converionse and floxsbility i g photovollalo systor, but add

complexity and cost. Beomese AL applisnos are mass-producod, they are ge

VRN SR vy Toanisng gor
aiivred in g owiler seleclion, ot wer o

. and owith higher rohabidily than
appliances. Mgl quality boaoriors are oo Hy availsbio in oo owide mamge of

CRIEC OIS,
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Photovellam systums that are connected o the aiilily grid (wility-conneciod, grid ~

peed batlery sterage i thelr desipgn becsuse the wility

seid aots s a power reserve. bistzad of storing surphus energy thas i not used dusing

the day, e homoowners selt the oxcoss enorgy 1o o locsl wiility twough & speoially

e rierd st conged e vy $ . wprrnsd  ymnairn tn Srnef e it s 4 e .. P
dusignod dnvertor, When honwownurs neod wore electricily than te phots

sroduces, iy can draw powaer o e wliily grid,

Solar Power
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noadvantage of this system ds the bufforing «

bae onerey i adl of the one izl
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Conversedy, a disadvantape of thas systom s the med for the prosenee of the grud for

the invertor w Junction. 1 the prid Gl thon no onergy i pencraied oven st tunes of

bagl wreadiance.

A prnd connooiod hachup systom combimnes the grid conncoind wrray with »

P

S S v ot iy teery tis Flags gvasin B ZTRS IR i SR DY RN 4
battery back up lor standalone oporbion i the ovent of prid Bitbure, This fype of

systosn suflors the disdvan o SIS {ONpPONSIVE

stapd-ubone photovoliaie sy

battory storage’ but overcomes the disadvardage of the grid connected syston which

fails when the

woadvantages aro that 2 the photovoliae power is

wtibisod and power abvays available for the Inpd, The added

systeros hmils thelr use o romote bul grid connected commumors who reguire o bigh

sevurity of supply,

Henefite of Photovolinic Technolopy

Photoveilaw systom offor 5

SOITCSE,

- Beliabiltty: Eveo in harsh conditions, photoveliai systoms have proven
sheir refisbality, Photorvoltade arvays provent costly power failure in situstions
e continuous oparatinn s oritioal

- Duralility: Mosi phelevelizio available today show no degruhation aflor ten

R

yvesrs of use 1t bkedy that fatere modules will produee power for 25 voawrs

R v

we ne fucl source s roquired, there are no costs associsted

, sloring, o ansporigs usl
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Photevoelaic Medularity: photovoliaic sysioms are more cost offective then

I E O SRR A SURS SN PV S g i Yo
puiky conventwmad system. Modolos HELY D0 added incrementaliy fo g
phiotoeoiiam systom b incroase aviiiabi

Lawver Mainienaner Cost: Tronsporting materiads and porsonost lo moumote
aren for cquipmoend mainlenance of sorviee work is oxponsive. Since
photovoliaie systoms roquire only periodic imspoction am! eccasional
mawiomyre, thoese vonds are usunlly Joss than with copverdionally fucliod
By RLCITR

Hoduoed Seupd Pollution: Pholovolinic systoos eporate sthowly and with
sminiod o venent

Elegirical Grid Bocentrafisation: Smallscale decentralised power stations
reduce the possibility of outagey on the chetrie grid,

Bafety: Phowvoltaic systoms do not revaire the use of combustible fucls and
are vory safo whon properly designed and installod,

High Aliftade Perfermances Inorcased waulntion ot high altboades makes

wsing photovollas sdvantages, wor oubpu iy eptimised. Ty contrast,

dicse] pencrator of higher aliudes must be rated because of losscs in

A perieins 3 s g rvgsd gyl
cfficioney and power pulput.

E 7

Hstependence: Many residentinl photoveltaio users oife energy independence

Lik

froan ulilitios as thel primary meiivation for adapting the new wehnnlogy.
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- Bducatign: Photoveltaile systoms prosont g new and on

Phsadvantages of Pholovoliaic ’i"mt.h‘zmﬁégy
Photovolaics bave some dismdvaniagos who 'z:cm mpred (o convenbional powor
system,

$nitial st Each photovoltuie wmsiailabon paest be evahssted from an ceonomic

Py

porspooiive andd compared 1o oastimg alloroabves, As e
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phvtovella systoms deoreases and the cost of conventional fucl sources
morpases, these systoms will booome more eoonmmically complely

- Efficiency Improvements A cost-offng

viz wne of photoveliaios roquives g high

eificieney approsch to energy consumption. This oflen

-~ ¥Yiability of svailable selar rudintion: Wonthor con grestly affoet the power

wtpast of any seh-based coorgy systom. Varistions o clumade or site conditions
reguire mwodifioations i sysiem desipn,

Famibiar technolos
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peopde wndorstand tho valoe and foasbaliy, This ek of mivrmation slows
miarked st echanologioal growth,

- Eunerey storsee: Somo phoiovolale syaioms use batien
5] s H

en oy sloring onergy

increasing the s, cost and complon

g

Mamntenance and Treubleshosting of 8 Photovelinic  bysiem

Parpose of Section

3. .

This seotion desoribes the sicps pocossary (o ke sy of the photovellai

systems aller § has been sstalled, Thiv nolades regular muinienanwe and the

%

iroubloshonting of system problors in ordor to heep the systom running through s




sonsded blotinwg, Much of the maintenance of photovoltaic sysioms is composed of

3

clearing, chocking connoctions, sl maintaining pc; frmanee.

Matstenanoe of System

Mamtenavce the pholovellnic sysiem properly will susure i functionality

tHwoughout #s pdended Bsth asscciaiod wilth roaintainmy the sysiem

shoubl b carrwnd out on a vepuler bosise A systom al s sdeguntely maintained

shouhl aperale correctly oy the Blotme of e componenis. The pninionance of Py

RYSUHAT COmponeits o

- Visually check the controllor for sny louse wires or connoctions. The loeation in

which g i fnstalled should be cool and dry, and not near the battery ventiatinn
o' g

sea, as sparks could cause the hvdro s pormally released by the baticries

o i,
Yisuaily inspoct sl of the systom wiring, Loek for bese, brobon, or corrodosd

e

M

wiving, tenminals or connectinns pull Domly on off connections W muks sure
&

~ Phe siogle ool sre ol to by shadod, 8 way canse the sute modade o faill”
weg your battonies olean, abways toke thom for bousting whon they have boen
deeply discharged,

)

- Dow't max hattory types moyvour bank, A3l battories should be of the sume type

and ahout the same s

i

Lawer guabily battenics deorense the porformance o

ifs’«;o{ o which th are conngoicd.

¢ .

- Leadwacid batleries should not o lefl standing vncharped or ong poriods of

372763




- Bugular cheoking of state of change by using cither the vol Hineter, o onsure that

- . 2y R PTR . S 21 vty e o R ANPIS SO T s S SYOR N
the batlery is porlo dung el Keoping of charge reconls may bl

potting oo okl W use, o whion z cell b 5 gune bad,

el

il contacts cloeaning the ferninels cosures o good clecirond

condact with the ol arvay and boad

< Wssaosoll eloth and either plain water or tmild dish wistiung de

o wash the surliee of he photovolisie mndales g oast

= Cheek aod Uglien ol mow ding svsieny sien

Wikl f Serious corrosion,

2462 Treubleshooting Prohioms

o 11

rlormaed when the vaor kuows thore s somoth 1

Troubloshooting must be pe

't Koow whal the cause s The

Pl

1 the pholovollaie systom, but they e

user checking the conneotions hebween

bl of troul
cemponeids, Bveryihing must be chcked since i s possibde that more than one
b3

component womstlunctioning, Regular maindenance o vut down on the nocd oy

abdde chroumstances s foad 1o vompene fatlore,

g, bt ounfo

o~

Proper ontification of thess problems al an carly

ol

Das O ropar

3
wr seplce the faulty components, and keep the uther compononts from iy
damaged in the process,

FThere are bwo main Lypos of roublshooting e The fst welics op interpreling

B

visual observalivns of the systom.

i

gital muluneier, whi

3 ave actually doing. Comparing
! o R

¥ v




theae pumbers o what the systom iy dusipned to be doing can

r

whal may bewiong.

L7 Applications of Phatovellaic Systoms
i} Eguipmoent
- Walcr purification
Retoporators

~ Portable puvping station

23 Gonerators
- Pholovoltaw goncrators
. Sl pencratons
- sl batiery chargers
Upsfitackup power

z

Communicationy

)
R

Cadl boxes

- Portabde AN radios

- fadio base datinns

~ Portable hand-held radios
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Honlthoare Sysiom
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Paghiing m ruval clines
YVacoine relnigeriion
SeTHers

Blowd storape velvigerators

biing
stvent hghting
securdy hghting
Personnel Rpbts/Roesidentind Bghting

Pidthoards am
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Transporiation

Highway changeable messapo s

Bond nurkers

Flazarnd and warning Hphis
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Chapter 3

Design and Construction

Vhts vhapter deals with the aetaad construction of the solar nobile phone

charger and a8l the necessary wsts coarped ou
oo,

vt Composents snd tholy Fanclions

i Prwer HSupply Systew: Dlochronic power

ciroull o work:

i oduring the boplem

supply provides the enorpy for the

There are bwo types of poser supply namcly:

¥

gy

..

Privect Carront {13C7) Battery
{3} Sofar Panct

Prirvet Corrent (84 Batlory
The batiery s

# devize capable of pig

clochrome  Circul.

G5

submerped oa seiphurie noid solution Th

X

IV |

piates mawle of lond,

s Josd-ack! battory ig st the

batery of chole for 999 of solor and bavkup power sysiom. Thoy a00 most

commmn i phedovoliaio systenn A Ty
iy et
Pt

The symbol for o dirccl current (280}

TAH

Bars . srgin veaiencd  Arasn 25
matiery was used foor thus

battery 15 shown below:




it

DA divent currend baltory

Buday Pangh
0-§a-- PRSI SN %o seqrarcras 4r .
solar panels convert eoorgy in i

cieoirical oo v, Lindy bejwvcen 7 oand

d or sransformed o hoot

whivh wirk togethor to oreate o hiph wolispe fo give off safficiont enorgy

Hrorgy from e sunbipht b > solar panct orystals within these
cells, knocking somw clectrons Joose. This action creates slecirioiiy, A solar

panet made up of 3330 connocting volls, produces 13 10 18 volis,

In this project, g manbor of 36 photovolisie eclls wo clocirically
wiornennociod and mounod lopather o produce o voliage of T8y,
Filtwring

Fhy capactior (H00RE, 25¢ ) i veguived IF the hteprated Clreuitdidh

regpulaior i located more than sovoral ing!

Lapacityr:

The capacior stores clecivionl one by electrosiatic siross in the

i3

dichirico, B owoalso widely used to Glter sipnads from a varioty ol oirculis,

26




o

witeh te measused in Farads, It can be any value fom pF o w1

through the capacitor is cqual o O

vollage soross e copacitor, th s Quaihomatis

PN TN
=L i{%‘a’iji,

PR

- 13 the current
- ebviet is the mate of change of voltage with respoct to Hime
- s the capamitance

The sywbo! for a capaciior i showsn bulow:

; 32’ : éﬁ ferit: /ﬁ»i;{ff'

it Yoltagy Hegulation

Yolinpe ropulsiion i ope of the mosl bmportant rogulsted power

o of 4 supply’s ability o mam

Y
o

supply componenis, I the man

comstans outpul vollage. In this projeut, yoliage repuleter{LM 780G) st a

s s

poner dicsde {5190 are provided for ropulating the supplics,

Zoney Pnde
The xener diods s designed 1o operate in the roverse breakdown, o

zener repion, boyond the peak iaverss vollage rating of normal dicdes.



pacd privwdy for vollage zrwzzi sion hecase thoy maintan

Foner dusdes are

Pt

eonstant oulpul voiage dospic changos o CHETLI.

The schematic symbol of o vowr disde 18 shown helow:

® %x @

Anods Ao

Fig % A zepor dicde
MTERG (1) Hopulsdor
This s 2 3-tonminal positive voltepe reguistos with an outpul voltage ol 16y,

i ol currend Bmiting, thermal shuldown spcd

it is designod with
sate aron compomsation e maimun fexibility snd safely.

i opet pocessary to bypass the oulpa, although this furthor

improves tmiond response. (npel bypassiag is nowded only ithe v cpulaing

s ocated far from the Gitor capacitor of thy power supply.

Rapply indivater Network

This neteeork has two eompononts vig a hmiliag mf,mmr aud o Light
Pty Daode (LD
A Limiting Hesistor

I s g colour code rosistor. The range of currend for the LED (hghe
critiing disde) o » funciion @ 0 loai

3. Vot if the vabue ol the

curront (ourrent regulatorn




reststor i aot coough lo Bl the unreent, the LEE can be destroyed. LED s

to indicate thal poeer supply is on

A

V

A N
A

131 Bhowing The strouit of power supply Indicaior
Light Emitling HHode (LED)
This is o diode which omils Bt in g variely of eolours when conducting.

LEDw are constrocted of galliom arsenile or patlinm arsenide phosphide. Whils

officicusy van b olainod when conducting as ity mitliampore of current, the

3

of HnoAl During comduction, thore i s vollage

drop across the dinde ol aboul 2 volis,

Heaststor

The purpese of the resistor s to wrale specified values of coront and

They come in e vasioly of sizes, deponding on the power they

‘{’()’. (i’li”-:' ; )» 'l.

':‘
%)

< in ohlung {823, colour

can safely dissipale. A resisior’s resistance, B, s moas

5 regiets AU 2T wd inbrrance.

dod stripes on g rond-world vesisior specily

PAY




The svmbol oy o vesiston 3 showir bolow,

Y. Dinde (IN408 -1 M4BT

i s a two-iorminal dovice comsisting of a P jungtion formed from either
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53]
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oy
by
ey
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oty
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The diode ollows current o fow in ondy one

W

sirection. Tenminel A s called the annde and tamunal K s ealied the cothode, The
wrrow head indicatos the conventmnal dircction of ouwrest fow when [orward

bigsod. 10 the seme dirceinn i owhich holo-fow tnkey

et

N\

SO 3 AL

e

shorwm budow:

# %i "
Arade

Cathiopds

3.2 hpecification of Components
Livtod below are Ba of compoms used i the course of carrying out ths
peect.

Table 1.8 List of Compunonis

QUANTITY COMPONENTS T AT
3 Triosde CINADOT
3 o

343




§ solar pang PEv P A § owans

Lead rechargeab

i CapucHny

, e e B TR
¥ ST
i § e renmniinin JERSEUUTIN SO
¥ Haoaisior ‘ ; "
- . . |

) Suppoerted Mobile Phones

Bpecification:

Producr 147 B

Curvent ratimn 650maA
v'ici?"h&ii)iﬁ? ey 140

33 Hehemutic Hagram

{giBleck Disgram of the solar mobile {Fhete of the solyy mobils phene
phing gharger ushug the selar panel 12w TAH
batiery snd the LODBLISE phone
charging.

3




: Photo of the sodar mobdbe phone charpor wang the sodar panct ba is ry and &

iat

% Block dwgram of the solar solsle phone

vt Qperation

The cuouit presented bore as an allernative 1o charge mebile phows (LG
BES00Y with o reting of 2.0 voliz 650mAL Dach of tie solar colls develop about 0.3
virlis seress stscl whon i Bl sunhiphs The stong o 36 selar colls put out around
P8y with n lond, whorely the postiive T3 supply i conneoted through Dy {proveng

curre Howing back o the selor panel) o G chargers ol contaet, whale the

negative torpunal is conneoted tyouph current Bmiting rosistor B, (47 £33

e

.

LED 2 works as g power indizator with resistor Ry sorving as the coomend

fnder and LED 3 indiestes the clurging stae. g g the charging ponod, 3 volls

b,

!

drop ocours aninss yesmior Ry, which furns on LED 3 through resistor B2

An externad DO supply sowrce can also e used o coergise the charger

PR

wiwre resisior R4, aftor polariy protectios shode D22, Umits the npul cunont o a

sepadator LMTZENG (MO provides o

e b [T SR, - “ M
sade wabne, Fher 3-dorn

HUPE v DO Sinee LED §oconncclcd botweeon the cominon

37

fermnad (PTT

apud velape of TR v I LIED

1 also serves as a power delicaior for the exiornal diveot corront (DO supply. Diode

). ..-.

¥ {wo vollage sources.

31 and 133 act as a gate, which scloots the highost out ol il

oy
H
H
pi

T B ;
wind for B

Kot reromnm

Finally, # is preforably advisable o small boat s

o




- 3 H
Sotsr Panel % # %

Cirenit Blagram

N0 <

Fig 13 Civonit Bagran e phone sharger
Erisrussion of Hesulis
Foat and Ohsrrvalion

Meoeasured ouiput voltage = 3.2 5v

Megsurod oulpg curront = 1530 mA

wu

Hesearch bas shown that for betler charg

daon e Tod Fope cypiventoenn Fiusyan ¥ v
shoudd be grestor than (e volt

Lod
Lk

ng rosulis the voliage of the power supply

o eyrer gl foow rognl SR NP
s peguirements of the ool phose ballery,




A charging chart 1 provided for casy refironee.

b

Table 2.8 Charglong chart

TRECHARBGEABLE | CHARGING TiME |

BOLAR

CEEYPOY L¥LL PRONE | N SUNLIGHTY

BATTERY

Charping Hmes will vary depending upon the llowing conditinns

i Cupucily of the battery
2. Intonsity of the sunliplt

3, Lovel of battery discliorge

Charpiug fime can be calonlod as lows:

=4 30 s

Mensured o

s
[




{Yhservalion

The problom with chargiug the mohile phone battery frum solar paned ig the

1N 1 doesn 't shine all the tune and clouds pel i the way! Our 2yes GGus fo the

it s en S Eie ol P T SO ot T8 1 cronee b E ey L,
variations in the sirength of the sun bul a 5ol paned bebaves did ferontly,

Ax soon s the sun doscs i intonaity, the oulpul from o solr panch drops

B

coormousty, Not only doos the oulput current full, ng the ouips volinge aiso

Aoorrases.

Arl
e




4.1

Chapter 4
Conclusion anid %{a:mmmemi;&iima
{opchusinn

Page 0 the nadoguoto supply of plesirizity for sdon ool use from the

privary BOUICE {Powar Holding Compy i, PHONG Gl beoomw an

irnperalive anch peccssary 1esk 1019 oden OF SOUITE for 7 sooondary SRUTCE { powint

o ation fhat 1o doponion o the privEgy sOMES

Ther objoclive of this projoct 10 dosign ol corsiruct accuroly 1 BOL A28

wioin P il CHARGE R

iy padpul vologs et
5 31 S0mA 18 charge the 143 DI st A im0 4 %%pnurs, EiE
poriormaiss of the projeet afior 08 ol desipn spevitication Al honeo can B sadi

1o b satisinolory.

Forthormoss, staicd bolow ard vhe achiovemonis:

{13 Dreveloping a9 sHormgive Snrel ol poset prnctalion fy the LA B Kyt
mobile phone.
{1 Cyeating B BWTEHLES of solar wooh WY,

Finalby, ko overy aspeet of g O thorr in stib poaomt for boprovemont

ol

ik ok,

and further cosearih on 1 prown 66 S

H
Lot
Pave)
PR



4.2

fecpmmendution
gt and comstruciion of this projoel was G SULEESS,

2
g

Thpugh e G0
it nore ol

gy 1o ke

s which couw

COTPONC 3

coptentiabic, This could have

oy

fpancial constraint,
Enameraiod oo w0 s voclous things phat has to b pul i plaso

Banre conslnelion o sy
romost, bowil recomancnd thal 2 Ry

st amd fore

L

current ampere b e, G0 enbanoe the oharg
comlily, 1 40 vecommeng  thal Dt e o PR

i hattery b churged simultaneoushy uSHg the solar paneh

ok i abls o cherge othay

Finally, b dovciop 8 amiversat charget,

phioIes.
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